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" 30"Ofivcdqnkuog"fw"inwequg"§"lgwp" " " " " " " 47"

" " 303"Rtqfwevkqp"gpfqiflpg"fg"inwequg" " " " " " 47"

" " " Ngu"vkuuwu"inweq/hqtocvgwtu" " " " " " 47"

" " " Nc"in{eqifipqn{ug" " " " " " " 47"

" " " Nc"pfiqinweqifipflug" " " " " " " 48"

" " 304"Wvknkucvkqp"fw"inwequg" " " " " " " 48"

" 40"Ofivcdqnkuog"fw"inwequg"§"nÔfivcv"rquvrtcpfkcn" " " " " 4:"

" " 403"Fkiguvkqp"gv"cduqtrvkqp"fgu"inwekfgu" " " " " 4:"

" " " Ngu"fkhhfitgpvu"inwekfgu"" " " " " " 4:"

Fkiguvkqp"fgu"inwekfgu"" " " " " " 4;"

" " " Cduqtrvkqp"fgu"inwekfgu" " " " " " 52"

" " 404"Vtcpurqtv"gv"wvknkucvkqp"fw"inwequg" " " " " 53"

" " " Ngu"vtcpurqtvgwtu"fw"inwequg" " " " " " 53"

" " " Wvknkucvkqp"fw"inwequg" " " " " " " 54

" " " Qz{fcvkqp"fw"inwequg" " " " " " " 56"

" " 405"NÔkpuwnkpg" " " " " " " " " 57"

" " " U{pvjflug"fg"nÔkpuwnkpg"" " " " " " 57"

" " " Ufietfivkqp"fg"nÔkpuwnkpg"" " " " " " 57"

" " " Tfiiwncvkqp"fg"nc"ufietfivkqp"fg"nÔkpuwnkpg" " " " 58"

" " " Kpuwnkpg"gv"ofivcdqnkuog"fw"inwequg" " " " " 58"

" " " Kpuwnkpg"gv"ofivcdqnkuog"fgu"cekfgu"itcu" " " " 59"

" " 406"Cwvtgu"tfiiwncvkqpu"fg"nc"in{efiokg"" " " " " 59"

" " " NÔj{rgtin{efiokg" " " " " " " 59"

Tfiiwncvkqpu"jqtoqpcngu" " " " " " 59"

" " " U{uvflog"pgtxgwz" " " " " " " 5;"

"

EJCRKVTG"4"Ï"OQFWNCVKQP"FG"NC"IN[EGOKG"RQUVRTCPFKCNG" " " " 63"

" 30"Rqwtswqk"oqfwngt"nc"in{efiokg"rquvrtcpfkcng"<"

"kornkecvkqp"fcpu"ngu"ocncfkgu"ofivcdqnkswgu" " " " 65"

" " 303"Grkffiokqnqikg"fw"fkcdflvg" " " " " " " 65"

" " 304"Fw"uwlgv"uckp."xgtu"nÔkpvqnfitcpeg"cw"inwequg.""

lwuswÔcw"uwlgv"fkcdfivkswg"fg"v{rg"4" " " " " 66"

" " 305"J{rgtin{efiokg"rquvrtcpfkcng"gv"cwvtgu"tkuswgu"ofivcdqnkswgu"" " 67"



"
"
Vcdng"fgu"ocvkfltgu" " 34"

cuuqekfiu"

" 40"Eqoogpv"oqfwngt"nc"in{efiokg"rquvrtcpfkcng"<"qwvknu"pwvtkvkqppgnu" " 69"

" " 403"T»ng"fg"nc"pwvtkvkqp" " " " " " " 69"

" " 404"NÔkpfgz"in{efiokswg"*KI+" " " " " " " 6:"

" " " Kpfgz"in{efiokswg"<"ffihkpkvkqp"gv"ecnewn" " " " 6:"

" " " Hcevgwtu"kphnwgp›cpv"nÔkpfgz"in{efiokswg" " " " 6;"

" " " Kpfgz"in{efiokswg"fgu"cnkogpvu" " " " " 72"

" " " Ejctig"in{efiokswg"*EI+" " " " " " 73"

" " " KI."EE"gv"ghhgvu"rj{ukqnqikswgu" " " " " 73"

" " 405"Pqvkqp"fÔcnkogpv"hqpevkqppgn" " " " " " 76"

" " 406"Ngu"hkdtgu"cnkogpvcktgu" " " " " " " 78"

" " " Ffihkpkvkqp" " " " " " " " 78"

" " " Uqwtegu" " " " " " " " 79"

" " " V{rgu"fg"hkdtgu"cnkogpvcktgu" " " " " " 7:"

" " " Crrqtvu"gv"tgeqoocpfcvkqpu" " " " " " 7;"

" " " Hgtogpvcvkqp"fgu"hkdtgu" " " " " " 82"

" " " Ghhgvu"rj{ukqnqikswgu"fgu"hkdtgu" " " " " 83"

" " " Ngu"D/inwecpgu"" " " " " " " 8:"

"

EJCRKVTG"5"Ï"J[RQVJGUGU"GV"QDLGEVKHU" " " " " " " 93"

"

EJCRKVTG"6"Ï"UWLGVU."OCVGTKGNU"GV"OGVJQFGU" " " " " " 97"

" 30"Gvwfg"D/inwecpgu" " " " " " " " " 99"

" " 303"Eqpegrvkqp" " " " " " " " 99"

" " 304"Rtqfwkvu"gv"tfiikog"vguvfiu" " " " " " " 9;"

" " 305"Uwlgvu" " " " " " " " " :3"

" 40"Gvwfg"Gwtquvctej" " " " " " " " " :4"

" " 403"Eqpegrvkqp" " " " " " " " :4"

" " 404"Rtqfwkvu"gv"tfiikogu"vguvfiu"" " " " " " :7"

" " 405"Uwlgvu" " " " " " " " " :;"

" 50"Gvwfg"Pwvtkqug" " " " " " " " " ;3"

" " 503"Eqpegrvkqp" " " " " " " " ;3"

" " 504"Rtqfwkvu"gv"tfiikog"vguvfiu" " " " " " " ;5"

" " 505"Uwlgvu" " " " " " " " " ;:"

" 60"Ofivjqfgu" " " " " " " " " " ;;"

" " 603"Tgetwvgogpv"gv"kpenwukqp"fgu"uwlgvu" " " " " ;;"

604"Oguwtgu"cpvjtqrqofivtkswgu" " " " " " ;;"

" " 605"Fqucigu"dkqejkokswgu" " " " " " " 322"

" " 606"Oguwtg"fw"vcwz"fÔj{ftqiflpg"gzrktfi" " " " " 322"



"
"
Vcdng"fgu"ocvkfltgu" " 35"

" " 607"Oguwtg"fg"ecnqtkofivtkg"kpfktgevg" " " " " " 323"

" " 608"Gpsw‒vgu"cnkogpvcktgu" " " " " " " 323"

" " 609"Ueqtgu"fg"ucvkfivfi" " " " " " " " 324"

" " 60:"Cpcn{ugu"kuqvqrkswgu" " " " " " " 324"

" 70"Ecnewnu" " " " " " " " " " 328"

" " 703"Cpcn{ugu"kuqvqrkswgu"fw"inwequg" " " " " " 328"

704"Qz{fcvkqp"fgu"uwduvtcvu"gv"ofivcdqnkuog"fg"dcug"" " " 32;"

705"Kpfgz"fÔkpuwnkpq/tfiukuvcpeg"" " " " " " 332"

706"Kpfgz"gv"ejctigu"in{efiokswgu"*fivwfg"Gwtquvctej+"" " " 332"

707"Cpcn{ug"fgu"eqwtdgu"gv"ekpfivkswgu"<"ecnewn"cktg"uqwu"eqwtdg"gv"rkeu" 332"

" 80"Cpcn{ugu"uvcvkuvkswgu" " " " " " " " 333"

" " 803"Ecnewn"ghhgevkh" " " " " " " " 333"

" " 804"Vguvu"uvcvkuvkswgu" " " " " " " " 334"

"

EJCRKVTG"7"Ï"TGUWNVCVU" " " " " " " " " 337"

" Gvwfg"D/inwecpgu" " " " " " " " " 339"

" " Tfiuwofi" " " " " " " " " 33:"

" " Kpvtqfwevkqp" " " " " " " " " 33;"

" " Ctvkeng"

" " Fkuewuukqp" " " " " " " " " 343"

Gvwfg"Gwtquvctej" " " " " " " " " 345"

" " Tfiuwofi" " " " " " " " " 346"

" " Kpvtqfwevkqp" " " " " " " " " 347"

" " Ctvkeng"

" " Fkuewuukqp" " " " " " " " " 34;"

Gvwfg"Pwvtkqug"" " " " " " " " " 355"

" " Tfiuwofi" " " " " " " " " 356"

" " Kpvtqfwevkqp" " " " " " " " " 357"

" " Ctvkeng"" " " " " " " "

" " Fkuewuukqp" " " " " " " " " 359"

"

EJCRKVTG"8"Ï"TGHNGZKQPU"GV"RGTURGEVKXGU" " " " " " " 363"

DKDNKQITCRJKG"" " " " " " " " " " 374"

CPPGZGU" " " " " " " " " " " 397"

"
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Cdtfixkcvkqpu" " 37"

NKUVG"FGU"CDTGXKCVKQPU"
CIEE" " cekfgu"itcu"§"ejc¶pg"eqwtvg"
CIPG" " cekfgu"itcu"pqp"guvfitkhkfiu"
COR" " cffipqukpg"oqpqrjqurjcvg"
CPQXC" " cpcn{ug"fg"nc"xctkcpeg"
CRG" " cvqo"rgt"gzeguu"
CTPo" " cekfg"tkdqpwenfikswg"oguucigt"
CUE" " cktg"uqwu"nc"eqwtdg"
CVR" " cffipqukpg"vtkrjqurjcvg"
CWE" " ctgc"wpfgt"vjg"ewtxg"
DI" " ｹ/inwecpgu"
EEM" " ejqnfie{uvqmkpkpg""
EI" " ejctig"in{efiokswg"
EJQ" " ectdqj{ftcvgu"
ERI" " ejtqocvqitcrjkg"rjcug"ic¦gwug"
EX" " ectfkq/xcuewncktg"
FG" " ffirgpug"fipgtifivkswg"
FRR/KX" " fkrgrvkf{n"rgrvkfcug/6"
GIR" " gpfqigpqwu"inwequg"rtqfwevkqp"
GK" " gptkejkuugogpv"kuqvqrkswg"
GUO" " gttgwt"uvcpfctf"§"nc"oq{gppg"
IK" " in{egoke"kpfgz"
IKR" " inwequg/fgrgpfgpv"kpuwnkpqvtqrke"rgrvkfg"
IN" " in{egoke"nqcf"
IKR" " inwequg/fgrgpfgpv"kpuwnkpqvtqrke"rgrvkfg"
INR/3" " inweciqp/nkmg"rgrvkfg"3"
INF" " inwekfgu"ngpvgogpv"fkiguvkdngu"
ITF" " inwekfgu"tcrkfgogpv"fkiguvkdngu"
JdC3e" " jfioqinqdkpg"in{swfig"
JFN" " jkij"fgpukv{"nkrqrtqvgkp"
JIK" " jkij"in{egoke"kpfgz"
kCUE" " cktg"uqwu"nc"eqwtdg"kpetfiogpvfig"
KI" " kpfgz"in{efiokswg"
KOE" " kpfkeg"fg"ocuug"eqtrqtgnng"
NFN" " nqy"fgpukv{"nkrqrtqvgkp"
NIK" " nqy"in{egoke"kpfgz"
Ocnvq" " ocnvqfgzvtkpg"
PGHC" " pqp"guvgtkhkgf"hcvv{"cekf"
RGI" " rtqfwevkqp"gpfqiflpg"fg"inwequg"
Rqn" " rqngpvg"
R[[" " rgrvkfg"[["
TcG" " ffidkv"fÔcrrctkvkqp"fw"inwequg"gzqiflpg"
TCI" " tcrkfn{"cxckncdng"inwequg"
TcV" " ffidkv"fÔcrrctkvkqp"fw"inwequg"vqvcn"
TfG" " ffidkv"fg"fkurctkvkqp"fw"inwequg"gzqiflpg"
TfV" " ffidkv"fg"fkurctkvkqp"fw"inwequg"vqvcn"
TU" " tgukuvcpv"uvctej"*cokfqp"tfiukuvcpv+"
UF" " uvcpfctf"fgxkcvkqp"*fiectv/v{rg+"
UCI" " unqyn{"cxckncdng"inwequg"
UOQ" " urgevtqueqofivtkg"fg"ocuug"qticpkswg"
UOK" " urgevtqueqofivtkg"fg"ocuug"kuqvqrkswg"
VI" " vtkin{efitkfg"
"
"
"
"

"
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"
Vtcxcwz"rwdnkfiu"1"Vtcxcwz"rgtuqppgnu" " 39"
"""""""""""""""""

VTCXCWZ"RWDNKGU"1"VTCXCWZ"RGTUQPPGNU"

"
Vtcxcwz"rtfiugpvfiu"fcpu"eg"ocpwuetkv"

Pc¦ctg."Pqtocpf."Vtkcpvch{nnqw"gv"cn0" *422;+"Oqfwncvkqp"qh"vjg"rquvrtcpfkcn"rjcug"d{"dgvc/inwecp"kp"

qxgtygkijv"uwdlgevu<"Ghhgevu"qp"inwequg"cpf"kpuwnkp"mkpgvkeu."Oqn"Pwvt"Hqqf"Tgu=75*5+<583/;"

"
Pc¦ctg." fg" Tqwigoqpv." Pqtocpf." gv" cn0" *422;+" Ghhgev" qh" rquvrtcpfkcn" oqfwncvkqp" qh" inwequg"

cxckncdknkv{<"ujqtv"cpf"nqpi/vgto"cpcn{uku0"Dt"L"Pwvt."gp"eqwtu"fÔkortguukqp"*ceegrvfi"ng"33"pqx"2;+"

"

Pc¦ctg."Ucwxkpgv."Pqtocpf"gv"cn0"*422;+"PWVTKQUG̶32."c"tgukuvcpv"fgzvtkp."kpfwegu"c"rtqnqpigf"

qzkfcvkqp"rcvvgtp"cpf"cnvgtu"ucvkgv{/tgncvgf"ijtgnkp"rtqhkng."ocpwuetkv"

"

Vtcxcwz"rtfiugpvfiu"gp"cppgzg"

fg" Tqwigoqpv." Pqtocpf."Pc¦ctg." gv" cn0" *4229+" Dgpghkekcn" ghhgevu" qh" c" 7/yggm" nqy/in{ecgoke" kpfgz"

tgikogp"qp"ygkijv"eqpvtqn"cpf"ectfkqxcuewnct"tkum"hcevqtu"kp"qxgtygkijv"pqp/fkcdgvke"uwdlgevu0"Dt"L"

Pwvt="8<"34::/34;:0"

"

Pc¦ctg."Ncxknng."Dknkcfgtku."gv"cn0"*422:+"Pqxgn"hqqf"kpitgfkgpvu"hqt"ygkijv"eqpvtqn"/"Rctv"4<"Kpitgfkgpvu"

htqo"itckpu."htwkv"cpf"xgigvcdngu"hqt"ygkijv"eqpvtqn"""90""ｹÏinwecpu."Yqqfjgcf"Rwdnkujkpi"Nkokvgf"

"

Ewipgv/Cpegcw" gv" Pc¦ctg." Dkqtmnwpf" gv" cn0" *422;+" C" eqpvtqnngf" uvwf{" qh" eqpuworvkqp" qh" dgvc/

inwecp/gptkejgf"uqwru"hqt"4"oqpvju"d{"v{rg"4"fkcdgvke"htgg/nkxkpi"uwdlgevu0Dt"L"Pwvt"4:<"3/90"

"

Cwvtgu"vtcxcwz"

Pc¦ctg." fg" nc" Rgttkfltg." Dqppgv." gv" cn0" *4229+" Fckn{" kpvcmg" qh" eqplwicvgf" nkpqngke" cekf/gptkejgf"

{qijwtvu<"ghhgevu"qp"gpgti{"ogvcdqnkuo"cpf"cfkrqug"vkuuwg"igpg"gzrtguukqp"kp"jgcnvj{"uwdlgevu0"Dt"L"

Pwvt"="4<"495/4:20"

"

Pc¦ctg."Rgtqppgv"gv"Ncxknng"*422:+."Uwetgu."ofivcdqnkuog"owuewncktg"gv"gzgtekeg"rj{ukswg0"Ecj"fg"Pwv0"

Fkgv0"65"*U3+<"439/4420"

"

Ncxknng"cpf"Pc¦ctg"*422;+"Fkcdgvgu."kpuwnkp"tgukuvcpeg"cpf"uwictu0""Qdgu"Tgx=32"Uwrrn"3<46/550"

"

Pc¦ctg." Fkuug." Xkfcn" gv" Ncxknng" *422;+"Nkpm"dgvyggp" hqqf" cpf" jgcnvj<" Htqo" igpg"gzrtguukqp" vq"

pwvtkvkqpcn"tgeqoogpfcvkqpu0"Hqqf"Swcnkv{"cpf"Rtghgtgpeg."Xqnwog"42."Kuuwg":"<"759/75:"

"

"
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"
Kpvtqfwevkqp"" " 3;"
"

KPVTQFWEVKQP""
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"
"
Kpvtqfwevkqp"" " 43"

Ng" t»ng" hqpfcogpvcn" fg" nÔcnkogpvcvkqp" guv" fg" hqwtpkt" uwhhkucoogpv" fg" pwvtkogpvu"

uqwtegu"fÔfipgtikg"rqwt"tfirqpftg"cwz"dguqkpu"ofivcdqnkswgu"fÔwp"kpfkxkfw"gv"fg"fqppgt"cw"

eqpuqoocvgwt" wpg" ugpucvkqp" fg" ucvkuhcevkqp" xqktg" fg" dkgp/‒vtg." rct" fgu" xgevgwtu"

jfifqpkswgu"eqoog"ng"iq̂v0"Cw/fgn§"fg"nc"eqwxgtvwtg"fgu"dguqkpu"pwvtkvkqppgnu"encuukswgu."

ng" t»ng"cffkvkqppgn"fgu" cnkogpvu" uwt" egtvckpu"rctcoflvtgu"rj{ukqnqikswgu"c"fivfi"crrtqhqpfk"

egu" fgtpkfltgu" cppfigu0" Gp" ghhgv." fgrwku" ngu" cppfigu" 3;:2." wp" ejcpigogpv" pqvcdng" fgu"

tgncvkqpu" cnkogpvcvkqp/ucpvfi" guv" qdugtxfi" gp" Gwtqrg" gv" cwz" Gvcvu/Wpku0" Ng" t»ng" fg"

nÔcnkogpvcvkqp" fivckv" lwuswÔcnqtu" ecpvqppfi" oclqtkvcktgogpv" §" ucvkuhcktg" ngu" dguqkpu"

pwvtkvkqppgnu" fgu" kpfkxkfwu" gv" tgrtfiugpvckv" wp" hcevgwt" fg" tkuswg" rqvgpvkgn" fg" egtvckpgu"

rcvjqnqikgu"ectfkq/xcuewncktgu"qw"ofivcdqnkswgu"eqoog"ng"fkcdflvg"fg"v{rg"4"qw"nÔqdfiukvfi0"

Rwku." nc" vgpfcpeg" c" fixqnwfi" xgtu" wpg" rtkug" gp" eqorvg" §" nc" hqku" fgu" curgevu" pfiicvkhu" fg"

nÔcnkogpvcvkqp"uwt"nc"ucpvfi"ocku"cwuuk"fg"ugu"kpvgtcevkqpu"rqukvkxgu"rquukdngu0"Pqwu"uqoogu"

ckpuk" rcuufiu"fÔwp"eqpegrv"fg" tfiikog"cnkogpvcktg" tguvtkevkh" *oqkpu"fg" ugn."fg" nkrkfgu.È+"§"

fgu"kornkecvkqpu"rnwu"rqukvkxgu"*7"htwkvu"gv"nfiiwogu"rct"lqwt."hkdtgu"cnkogpvcktgu.È+*Rcuecn"

gv" cn0" 4228+0"Egnc" uÔguv"pqvcoogpv"eqpetfivkufi"rct" ng"ffixgnqrrgogpv."cwz"Gvcvu/Wpku."gp"

Gwtqrg"gv"gp"Htcpeg."fg"Egpvtgu"fg"Tgejgtejg"gp"Pwvtkvkqp"Jwockpg"rqwt"okgwz"fivwfkgt"

ngu" tgncvkqpu" cnkogpvcvkqp/ucpvfi." gp" kpvfiitcpv" fgu" fiswkrgu" rnwtkfkuekrnkpcktgu" fcpu" fgu"

rtqitcoogu"fg"tgejgtejg"ekdnfiu0""

"

Fcpu" eg" ugpu." nÔkorcev" in{efiokswg" fg" nÔcnkogpvcvkqp" uwt" nc" ucpvfi." §" vtcxgtu" nc"

swcpvkvfi"gv"nc"swcnkvfi"pqvcoogpv"fgu"inwekfgu"kpifitfiu."guv"vqwlqwtu"nÔqdlgv"fg"tgejgtejgu"

gv" fg" ffidcvu0" NÔj{rgtin{efiokg" rquvrtcpfkcng" uwkvg" §" nÔkpiguvkqp" fg" egtvckpu" cnkogpvu"

rqwttckv" eqpuvkvwgt" wp" hcevgwt" fg" tkuswg" rqwt" egtvckpgu" rcvjqnqikgu" ofivcdqnkswgu0" Nc"

tfifwevkqp"fg"egvvg"j{rgtin{efiokg"rquvrtcpfkcng"c"fivfi"rtqrqufig"eqoog"qwvkn"rqwt"fkokpwgt"

eg" tkuswg" fg" fkcdflvg" qw" fg" ocncfkgu" ectfkq/xcuewncktgu." vqwv" eqoog" nc" tfifwevkqp" fg"

nÔcrrqtv"fg"nkrkfgu"cnkogpvcktgu"gp"gzeflu0""

"

Ugnqp" ngu" tgeqoocpfcvkqpu." ngu" inwekfgu" fgxtckgpv" tgrtfiugpvgt" gpxktqp" 72'" fgu"

crrqtvu"fipgtifivkswgu"swqvkfkgpu0"Ng"inwequg"guv"nc"uqwteg"fÔfipgtikg"rtkpekrcng"fgu"egnnwngu"

jwockpgu0"Egtvckpu"vkuuwu"eqoog"ng"egtxgcw"uqpv"o‒og"ffirgpfcpvu"fÔwp"crrqtv"eqpvkpw"fg"

inwequg0"Rct"eqpufiswgpv."Kn"guv"pfieguucktg"swg"nÔjqofiquvcukg"fw"inwequg"uqkv"tgurgevfig"gv"

ockpvgpwg"cw"pkxgcw"fg"nÔqticpkuog0"Egvvg"tfiiwncvkqp"fg"nc"rtqfwevkqp"gv"fg"nÔwvknkucvkqp"

fw"inwequg"guv"fqpe"okug"gp"rnceg"rqwt"rcnnkgt"nc"fkueqpvkpwkvfi"gv"nc"xctkcdknkvfi"fgu"crrqtvu"

gv"fg"nÔwvknkucvkqp"cw"eqwtu"fg"nc"lqwtpfig"gv"fg"nc"pwkv"*rfitkqfg"fg"lgwp+"gv"ckpuk"pqtocnkugt"

nc"in{efiokg0"



"
"
Kpvtqfwevkqp"" " 44"

Fkhhfitgpvu" qwvknu" pwvtkvkqppgnu" qpv" fivfi" ffixgnqrrfiu" chkp" fg" nkokvgt1oqfwngt" egu"

gzewtukqpu" in{efiokswgu" rquvrtcpfkcngu" gp" lqwcpv" uwt" ng" ejqkz" fgu" inwekfgu." uwt" nc"

dkqfkurqpkdknkvfi"fw"inwequg."nc"xkvguug"fg"fkiguvkqp"fgu"inwekfgu."ng"fgitfi"fg"ifincvkpkucvkqp"

fg"nÔcokfqp."nc"vgpgwt"gp"hkdtgu"È"uqkv"rct"cevkqp"uwt"egtvckpu"cnkogpvu"co{ncefiu"uqkv"rct"ng"

ffixgnqrrgogpv"fg"pqwxgcwz"cnkogpvu"hqpevkqppgnu0"Egrgpfcpv."ngu"ghhgvu"fg"egu"fkhhfitgpvu"

cnkogpvu"uwt"nc"ekpfivkswg"fg"nc"tfirqpug"in{efiokswg"rquvrtcpfkcng"*rke."cktg"uqwu"nc"eqwtdg."

tgvqwt"§"nc"eqpegpvtcvkqp"dcucng+"pg"uqpv"rtqdcdngogpv"rcu"ngu"o‒ogu."vqwv"eqoog"ngwtu"

ghhgvu"ofivcdqnkswgu"§"eqwtv"gv"nqpi"vgtog""

"

NÔfivwfg" fg" nÔghhgv" fgu" cnkogpvu" uwt" ngu" hqpevkqpu" dkqnqikswgu" pfieguukvg" wpg"

eqppckuucpeg"rtfiekug"fgu"ofiecpkuogu"rj{ukqnqikswgu"eqpegtpfiu"gv"fg"ngwt"tfiiwncvkqp0"Kn"guv"

fqpe" pfieguucktg" fg" ejqkukt" fgu" eqpfkvkqpu" gzrfitkogpvcngu" rgtvkpgpvgu" gv" cfcrvfigu" rqwt"

nÔfivwfg"fg"egu"hqpevkqpu0"Rct"gzgorng."rqwt"eg"swk"vqwejg"§"nc"tfiiwncvkqp"fg"nc"in{efiokg."kn"

ugodng" rtkoqtfkcn" fÔcdqtfgt" ngu" ghhgvu" rqvgpvkgnu" fg" vgn" qw" vgn" cnkogpv" nqtu" fg" vguvu"

f{pcokswgu."pqp"ugwngogpv"gp"ckiw"ocku"cwuuk"cw"eqwtu"fg"nc"lqwtpfig"qw"§"rnwu"nqpi"vgtog0""

Fg" rnwu." nÔwvknkucvkqp" fÔkuqvqrgu" uvcdngu" rgtogv" wpg" ectcevfitkucvkqp" rtfiekug" fgu" ffidkvu"

fÔcrrctkvkqp"gv"fg"fkurctkvkqp"fw"inwequg"*vqvcn."gzqiflpg"gv"gpfqiflpg+"uqwu/lcegpvgu"§"nc"

tfirqpug"in{efiokswg"inqdcng0""

"

"

Fg"vgnngu"crrtqejgu"rgwxgpv"rgtogvvtg"fg"okgwz"eqppc¶vtg"ngu"ofiecpkuogu"fÔcevkqp"

gv"ngu"ghhgvu"fgu"fkhhfitgpvu"cnkogpvu"qw"kpitfifkgpvu"hqpevkqppgnu"uwt"nc"tfirqpug"in{efiokswg"

rquvrtcpfkcng" gv" ngu" cwvtgu" rctcoflvtgu" ofivcdqnkswgu." gv" fÔcnkogpvgt" ckpuk" ngu"

eqppckuucpegu"uwt"nc"tgncvkqp"gpvtg"tfirqpug"in{efiokswg"rquvrtcpfkcng"gv"ucpvfi0""

"

"

"

"

"

"

"

"

"

"
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30Ofivcdqnkuog"fw"inwequg"§"lgwp"
"

"

C" lgwp." ng"ockpvkgp" fg" nc" eqpegpvtcvkqp" rncuocvkswg"fg" inwequg" guv" cuuwtfi" rct" nc"

rtqfwevkqp" gpfqiflpg"fg" inwequg0" Gnng" tguvg" uvcdng" *7"ooqn1n" ejg¦" ng" uwlgv" uckp+." eg" swk"

kpfkswg"swg" ngu"ffidkvu" fÔwvknkucvkqp"gv"fg"rtqfwevkqp" uqpv"fiicwz." e)guv/§/fktg"gpxktqp"404"

oi1mi1okp"*30:"§"408"oi1mi1okp+"ejg¦"ngu"uwlgvu"uckpu0""

303 Nc"rtqfwevkqp"gpfqiflpg"fg"inwequg"
"

"
Ngu"vkuuwu"inweqhqtocvgwtu"

"

Ngu"5"rtkpekrcwz"vkuuwu"inweqhqtocvgwtu"uqpv" ng"hqkg." ng"tgkp"gv" nÔkpvguvkp0"Rqwt"fgu"

uwlgvu" gp" dqppg" ucpvfi." nc" rtqfwevkqp" gpfqiflpg" fg" inwequg" pgvvg" rtqxkgpv" fg" nc"

in{eqifipqn{ug"gv"fg"nc"inweqpfiqigpflug"*Yqngxgt"gv"cn0"422:+0"

Ng" hqkg" guv" wp" qticpg" vtflu" korqtvcpv" fcpu" nÔjqofiquvcukg" fw" inwequg." swk" rgtogv"

fÔfixkvgt" ngu" j{rqin{efiokgu" kpvgtrtcpfkcngu" gp" cuuwtcpv" rtflu" fg" :7'" fg" nc" rtqfwevkqp"

gpfqiflpg"fg"inwequg"*Okvvgnocp"gv"cn0"3;;9+0"

Nc"rtqfwevkqp"fg"inwequg"rct"ng"tgkp"rqwttckv"cvvgpftg"67'"ejg¦"ng"tcv"*Okvjkgwz"gv"

cn0"4228+"gv"42'"ejg¦"nÔJqoog"*Gmdgti"gv"cn0"3;;;+0"Nc"rtqfwevkqp"fg"inwequg"rct"nÔkpvguvkp"

guv"vtflu"hckdng."kphfitkgwtg"§"32'0""

Wpg"gp¦{og"enfi"fg"nc"rtqfwevkqp"gpfqiflpg"fg"inwequg."rtfiugpvg"fcpu"egu"5"vkuuwu."

guv" nc" inwequg/8/rjqurjcvcug" swk" vtcpuhqtog" ng" inwequg/8/rjqurjcvg" gp" inwequg" swk" ugtc"

gpuwkvg"nkdfitfi"fcpu"ng"ucpi0""

Nc" in{eqifipqn{ug" rgtogv" ng"ockpvkgp" fg" nc" in{efiokg" fcpu" ngu" rtgokgtu" vgoru" fw"

lĝpg."rwku"nc"pfiqinweqifipflug"kpvgtxkgpv"uk"ng"lĝpg"ug"rtqnqpig0"

"

Nc"in{eqifipqn{ug"

"

Nc"in{eqifipqn{ug"guv"nc"rtqfwevkqp"fg"inwequg"§"rctvkt"fw"in{eqiflpg0"Nc"ffiitcfcvkqp"

fw"in{eqiflpg"rct"nc"in{eqiflpg"rjqurjqt{ncug"nkdfltg"fw"inwequg/3/rjqurjcvg0"Egvvg"gp¦{og"

guv"cevkxfig"rct"ng"inweciqp"gv"nÔcftfipcnkpg"gv"kpjkdfig"rct"nÔkpuwnkpg"gv"nc"eqpegpvtcvkqp""fg"

inwequg"kpvtcegnnwncktg"*Uvcnocpu"gv"cn0"3;:9+0"Vtcpuhqtofi"gpuwkvg"gp"inwequg/8/rjqurjcvg."

kn"ugtc"vtcpuhqtofi"xkc"nÔcevkqp"fg"nc"inwequg/8/rjqurjcvcug"gp"inwequg"swk"ugtc"nkdfitfi"fcpu"

nc"ektewncvkqp"ucpiwkpg0""
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Nc"pfiqinweqifipflug"

Nc"pqvkqp"fg"pfiqinweqifipflug"c"fivfi"kpvtqfwkvg"rct"Encwfg"Dgtpctf."ffieqwxtcpv"swg"

ng" hqkg" fivckv" ecrcdng" fg"rtqfwktg" fw" uwetg" *Dgtpctf" 3:99+0" Nc" pfiqinweqifipflug" ug" ffihkpkv"

eqoog"nc"rtqfwevkqp"fg"inwequg"§"rctvkt"fg"rtfiewtugwtu"pqp"inwekfkswgu"gv"ug"ogv"gp"rnceg"

nqtuswg"ngu"tfiugtxgu"fg"in{eqiflpg"pg"uqpv"rnwu"uwhhkucpvgu0"Egu"rtfiewtugwtu"rgwxgpv"‒vtg"ng"

ncevcvg."ng"r{twxcvg."ng"in{efitqn"gv"ngu"cekfgu"cokpfiu."fqpv"rtkpekrcngogpv"nc"inwvcokpg"gv"

nÔcncpkpg0" Rqwt" fixkvgt" nÔcevkxcvkqp" ukownvcpfig" fg" nc" in{eqn{ug" gv" fg" nc" pfiqinweqifipflug" §"

rctvkt"fg"egu"uwduvtcvu."egu"xqkgu"uqpv"tfiiwnfigu"<"wpg"hqtvg"eqpegpvtcvkqp"fÔCOR"*dckuug"fw"

pkxgcw"fÔfipgtikg"kpvtcegnnwncktg+"cevkxg"nc"rjqurjqhtwevqmkpcug."wpg"gp¦{og"enfi"wpkswg"§"nc"

in{eqn{ug."gv"kpjkdg"nc"htwevqug"3.8/dkrjqurjcvcug"fg"nc"inweqpfiqifipflug0"Ê"nÔkpxgtug."nÔCVR"

gv" ng" ekvtcvg."octswgwtu"fÔwp"pkxgcw"fÔfipgtikg" egnnwncktg" nctigogpv"rqukvkh." hcxqtkugpv" nc"

pfiqinweqifipflug"vqwv"gp"htgkpcpv"nc"in{eqn{ug0""

"

304 Wvknkucvkqp"fw"inwequg"
"

C"lgwp."nc"oclqtkvfi"fg"nc"rtqfwevkqp"gpfqiflpg"fg"inwequg"guv"wvknkufig"rct"ngu"vkuuwu"

pqp"kpuwnkpqffirgpfcpvu."ng"egtxgcw."ngu"jfiocvkgu."nc"tfivkpgÈ""

"

"

"
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"

"

"
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Hkiwtg"3"<"Ofivcdqnkuog"fw"inwequg"§"lgwp"

"

"

"

In{eqiflpg" Inwequg"

HQKG RCPETGCU

Hqwtpkvwtg"gp"uwduvtcvu
Pfiqinweqifipkswgu"*owueng+

Kpuwnkpg
Inweciqp

Rtqfwevkqp"gpfqiflpg"fg"inwequg

Nkrqn{ug

IN[EGOKG

Uwduvtcvu"

pfiqinweqifipkswgu

KPVGUVKP

VKUUWU

In{eqiflpg" Inwequg"

HQKG RCPETGCURCPETGCU

Hqwtpkvwtg"gp"uwduvtcvu
Pfiqinweqifipkswgu"*owueng+

Kpuwnkpg
Inweciqp

Rtqfwevkqp"gpfqiflpg"fg"inwequg

Nkrqn{ug

IN[EGOKG

Uwduvtcvu"

pfiqinweqifipkswgu

KPVGUVKPKPVGUVKP

VKUUWUVKUUWU
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40Ofivcdqnkuog"fw"inwequg"§"nÔfivcv"rquvrtcpfkcn"
"

"

Crtflu" ng" tgrcu." nÔcduqtrvkqp" fw" inwequg" rtqxqswg"wpg" cttkxfig"fg" inwequg" gzqiflpg"

fcpu" nc"ektewncvkqp"§"wp" vcwz"4" hqku" uwrfitkgwt"§" nc"rtqfwevkqp"gpfqiflpg"fg"inwequg"rquv/

cduqtrvkxg0"Swcpf"ng"inwequg"guv"cduqtdfi."nc"rtqfwevkqp"gpfqiflpg"fg"inwequg"guv"htgkpfig"gv"

gp"rctcnnflng"nÔwvknkucvkqp"fw"inwequg"rct"ngu"vkuuwu"kpuwnkpq/ffirgpfcpvu"guv"uvkownfig0""

NÔjqofiquvcukg"inwekfkswg"guv"rtkpekrcngogpv"dcufig"uwt"nÔcevkqp"fg"nÔkpuwnkpg"uwt"ngu"

vkuuwu" inweqhqtocvgwtu" *hqkg." tgkp." kpvguvkp+" gv" uwt" ngu" vkuuwu" wvknkucvgwtu" *owuengu" uvtkfiu"

uswgngvvkswgu"rtkpekrcngogpv+."ocku"cwuuk"uwt"nÔcevkqp"fw"inweciqp."fgu"ecvfiejqncokpgu"gv"

fg"egtvckpu"pwvtkogpvu"qw"fg"oguucigu"pgtxgwz0"

"

403 Fkiguvkqp"gv"cduqtrvkqp"fgu"inwekfgu""

"
Ngu"fkhhfitgpvu"inwekfgu"
"
" Ngu" inwekfgu" rgwxgpv" ‒vtg" fkxkufiu" gp" 5" ecvfiiqtkgu." ugnqp" ngwt" fgitfi" fg"

rqn{ofitkucvkqp"<""

"

/ Ngu" oqpquceejctkfgu" *inwequg." htwevqug." icncevqug+" gv" ngu"

fkuceejctkfgu"*uceejctqug."ncevqug."ocnvqug+0"Kn"gzkuvg"fiicngogpv"ngu"rqn{qnu0"

"

/ Ngu"qnkiquceejctkfgu."eqpuvkvwfiu"fg"5"§";"uceejctkfgu0"Knu"eqortgppgpv"<"

o ngu"ocnvq/uceejctkfgu."fkiguvkdngu."eqorqufiu"fÔwpkvfiu"inwequg"eqoog"ngu"

ocnvqfgzvtkpgu."qdvgpwgu"rct"vtcpuhqtocvkqp"*j{ftqn{ug+"fg"nÔcokfqp""

o ngu" cwvtgu" qnkiquceejctkfgu." rgw" fkiguvkdngu" gv" rtfiugpvu" pcvwtgnngogpv"

fcpu"ngu"rncpvgu"

"

/ Ngu"rqn{uceejctkfgu"*cw/fgn§"fg"32"uceejctkfgu+<""

o Ngu" cokfqpu"<" fkiguvkdngu" gv" rtfiugpvu" fcpu" fg" pqodtgwz" cnkogpvu0"

NÔcokfqp"guv"wp"ofincpig"fg"4"rqn{ofltgu."n)co{nqug."nfiigtgogpv"tcokhkfi"

cxge" fg" eqwtvgu" dtcpejgu" *822" §" 3222"oqnfiewngu" wpkvfiu" fg" inwequg+" gv"

n)co{nqrgevkpg."oqnfiewng"tcokhkfig"cxge"fg"nqpiwgu"dtcpejgu"vqwvgu"ngu"46"

§" 52" wpkvfiu" inwequg" rct" n)kpvgtofifcktg" fgu" nkckuqpu" ｸ" *3/8+" *32"222" §"

322"222"oqnfiewngu"fg"inwequg+0 Nc"vcknng"gv"nc"oqtrjqnqikg"fgu"itcpwngu."



"
"
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ngu"rtqrqtvkqpu"fÔco{nqug"gv"fÔco{nqrgevkpg" ngu" eqorqucpv."ffirgpfgpv"

fg"nÔqtkikpg"dqvcpkswg"fg"nÔcokfqp"gv"eqpfkvkqppgpv"uc"fkiguvkdknkvfi0"

o Ngu" cwvtgu" rqn{uceejctkfgu." pqp" fkiguvkdngu" *egnnwnqug." jfiokegnnwnqug."

j{ftqeqnnqkfgu.È+""

"

Fkiguvkqp"fgu"inwekfgu""

Fkiguvkqp"kpvguvkpcng"fgu"fkuceejctkfgu"gv"qnkiquceejctkfgu"

Ngu"fkuceejctkfgu"gv"qnkiquceejctkfgu"fg"nÔcnkogpvcvkqp"gv"egwz"qdvgpwu"crtflu"cevkqp"

fgu" ｸ'co{ncugu" uqpv" j{ftqn{ufiu" cw" pkxgcw" fg" nc" dqtfwtg" gp" dtquug" fgu" gpvfitqe{vgu." swk"

rtfiugpvg" fg" pqodtgwugu" gp¦{ogu" crrgnfigu" fkuceejctkfcugu" qw" qnkiquceejctkfcugu0" Qp" gp"

fkuvkpiwg"fgwz"hcoknngu"<"

Ï ngu" ｸ/inwequkfcugu." eqortgpcpv" nc" uceejctcug/kuqocnvcug" gv" nc" inweqco{ncug" swk"

j{ftqn{ugpv"ng"uceejctqug."ng"ocnvqug"gv"ngu"qnkiquceejctkfgu"rtqxgpcpv"fg"nÔcevkqp"

fg"nÔ"ｸ/co{ncug"uwt"nÔcokfqp."gv"nc"vtfijcncug"swk"j{ftqn{ug"ng"vtfijcnqug0"

Ï nc"ncevcug."swk"j{ftqn{ug"ng"ncevqug"gp"icncevqug"gv"gp"inwequg0""

"

Fkiguvkqp"kpvtcnwokpcng"fg"nÔcokfqp"

NÔcokfqp" fg" pqu" cnkogpvu" guv" hqtofi" fg" fgwz" rqn{ofltgu" fg" inwequg" fkuvkpevu"<"

nÔco{nqug" *nkpficktg+" gv" nÔco{nqrgevkpg" *tcokhkfig+0" Ngu" wpkvfiu" swk" eqorqugpv" ngu" ejc¶pgu"

fÔcokfqp"uqpv"nkfigu"gpvtg"gnngu"rct"fgu"nkckuqpu"ｸ"*3/6+"gv"rct"n)kpvgtofifcktg"fgu"nkckuqpu"ｸ"

*3/8+"rqwt"ngu"tcokhkecvkqpu0""

Nc" fkiguvkqp" fg" nÔcokfqp" eqoogpeg" fcpu" nc" dqwejg" fflu" nc" ocuvkecvkqp" uqwu"

nÔkphnwgpeg"fg" nÔｸ'co{ncug"ucnkxcktg."swk"j{ftqn{ug" ngu" nkckuqpu"ｸ"*3/6+"fg" nÔco{nqug"gv"fg"

nÔco{nqrgevkpg0"Nc"fkiguvkqp"ug"rqwtuwkv"gpuwkvg"fcpu"nÔguvqoce0"Gpuwkvg."fcpu"nc" nwokfltg"

kpvguvkpcng." gnng" guv" guugpvkgnngogpv" ghhgevwfig" rct" nÔｸ'co{ncug" rcpetficvkswg." gp¦{og"

oclgwtg" fw" uwe" rcpetficvkswg." swk" enkxg" nÔcokfqp" cw" pkxgcw" fgu" nkckuqpu" ｸ" *3/6+"

inwequkfkswgu"fg"nc"o‒og"ocpkfltg"rqwt"fqppgt"fgu"qnkiquceejctkfgu"gv"fgu"fkuceejctkfgu0"

NÔcevkxkvfi"fg"egvvg"gp¦{og"fcpu"nc"nwokfltg"fwqffipcng"guv"uk"korqtvcpvg"swg"nÔcokfqp"guv"

oclqtkvcktgogpv"vtcpuhqtofi"fflu"ngu"rtgokfltgu"cpugu"lfilwpcngu."rgtogvvcpv"cwz"gp¦{ogu"fg"

nc"dqtfwtg"gp"dtquug"fgu"gpvfitqe{vgu"fg"rqwtuwkxtg"vtflu"v»v"nc"fkiguvkqp"fgu"inwekfgu0"

Uwkvg" §" nÔcevkqp" fg" egu" gp¦{ogu." ngu" inwekfgu" uqpv" enkxfiu" gp" ngwtu" vtqku"

oqpquceejctkfgu" eqpuvkvwvkhu" <" ng" inwequg" *:2" '+." ng" icncevqug" gv" ng" htwevqug0" EÔguv" uqwu"

egvvg"hqtog"swÔknu"rqwttqpv"‒vtg"cduqtdfiu"rct"nÔkpvguvkp0""

"



"
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Fkiguvkqp"fcpu"ng"e»nqp"

Egtvckpu"inwekfgu"pg"uqpv"rcu"fkifitfiu"vqvcngogpv"fcpu" nÔkpvguvkp"it‒ng."eqoog"rct"

gzgorng" ngu" hkdtgu" cnkogpvcktgu" qw" ngu" cokfqpu" tfiukuvcpvu0" Fcpu" eg" ecu." ngu" inwekfgu" swk"

cvvgkipgpv" ng" e»nqp" xqpv" uwdkt" wpg" hgtogpvcvkqp" dcevfitkgppg0" Egnng/ek" ffidwvg" rct"

nÔj{ftqn{ug" fgu" rqn{uceejctkfgu" gp" jgzqugu" gv" rgpvqugu" rct" fgu" gp¦{ogu" dcevfitkgppgu"

gzvtc/egnnwncktgu0" Rwku." ngwt" hgtogpvcvkqp" c" nkgw" fcpu" nc" egnnwng" dcevfitkgppg" gv" rtqfwkv"

fÔwpg" rctv" fgu" cekfgu" itcu" §" ejc¶pg" eqwtvg" *cekfgu" cefivkswg." rtqrkqpkswg." dwv{tkswg" gv"

ncevkswg+"gv"fgu"ic¦"*j{ftqiflpg."ic¦"ectdqpkswg"gv"ofivjcpg+."gp"rtqrqtvkqp"xctkcdng"ugnqp"

nc" pcvwtg" fg" nc" hkdtg" gv" fg" nc" hnqtg" dcevfitkgppg0" Ngu" rtqfwkvu" fg" nc" hgtogpvcvkqp" uqpv"

gpuwkvg" cduqtdfiu" rct" nc" rctqk" eqnkswg0" Knu" rgwxgpv" cwuuk" ‒vtg" wvknkufiu" nqecngogpv" rct" ngu"

dcevfitkgu"eqnkswgu"gv"gzetfivfiu"fcpu"ngu"ugnngu0""

"

Cduqtrvkqp"fgu"inwekfgu"*hkiwtg"4+"

Ngu" inwekfgu." tfifwkvu" gp"oqpquceejctkfgu" rct" nc" fkiguvkqp." xqpv" ‒vtg" cduqtdfiu" cw"

pkxgcw"fgu"gpvfitqe{vgu"ugnqp"fgu"ofiecpkuogu"fkhhfitgpvu"gv"urfiekhkswgu0""

"

Cduqtrvkqp"fw"inwequg"gv"fw"icncevqug"

EÔguv" ng" ofiecpkuog" rtfirqpffitcpv" fg" nÔcduqtrvkqp" fgu" inwekfgu" rwkuswÔkn" rgtogv"

nÔcduqtrvkqp" fg" rnwu" fg" :2" '" fgu" oqpquceejctkfgu." ugwn" ng" htwevqug" fivcpv" gzenw" fg" eg"

ofiecpkuog0" EÔguv" wp" rtqeguuwu" cevkh." ucvwtcdng." eqpuqoocvgwt" fÔfipgtikg" *CVR+." swk"

rgtogv" ng" vtcpurqtv" eqpeqokvvcpv" fÔwpg"oqnfiewng" fg" inwequg" rctcnnflngogpv" §" fgwz" kqpu"

Pc-0" Ng" inwequg" gv" ng" Pc-" ug" hkzgpv" cw" r»ng" crkecn" fg" nÔgpvfitqe{vg" uwt" wp" vtcpurqtvgwt"

crrgnfi"UINWV30"Nc"rqorg"Pc-ÏM-Ï"CVRcug"rgtogv"gpuwkvg"fg"ockpvgpkt"wp"itcfkgpv"fg"Pc-"

fcpu"nc"egnnwng"gp"gzetfivcpv"ng"Pc-"fcpu"nc"ektewncvkqp"ucpiwkpg"rct"ng"r»ng"dcuqncvfitcn0""

Ng" inwequg" swkvvg" nÔgpvfitqe{vg" rqwt" rcuugt" fcpu" nc" ektewncvkqp" ucpiwkpg" *u{uvflog"

rqtvg+"rct"wp"ofiecpkuog"fg"fkhhwukqp"hceknkvfig"it¤eg"§"wp"vtcpurqtvgwt"urfiekhkswg"INWV4."

nqecnkufi"fcpu"nc"ogodtcpg"gv"ucvwtcdng"rqwt"wpg"eqpegpvtcvkqp"fg"inwequg"uwrfitkgwtg"§"72"

ooqn1N0""

"

Cduqtrvkqp"fw"htwevqug"

Ng" htwevqug" rquuflfg" wp" vtcpurqtvgwt" urfiekhkswg" uwt" nc" ogodtcpg" crkecng" fg"

nÔgpvfitqe{vg."crrgnfi"INWV70"Uqp"chhkpkvfi"rqwt"ng"htwevqug"guv"cuug¦"hckdng."gv"nÔcduqtrvkqp"

fw"htwevqug"pÔguv"rcu"ffirgpfcpvg"fÔwp"ofiecpkuog"eqplqkpv"cxge"ng"uqfkwo0""
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Ng" htwevqug" swkvvg" nÔgpvfitqe{vg" rqwt" rcuugt" fcpu" nc" ektewncvkqp" ucpiwkpg" rct" ng"

o‒og"vtcpurqtvgwt"swg"ng"inwequg."INWV4."ukvwfi"uwt"ng"r»ng"dcuqncvfitcn"fg"nÔgpvfitqe{vg0"

"

"

"

Hkiwtg"4"<"Cduqtrvkqp"fgu"inwekfgu"

""

"

404 """Ng"vtcpurqtv"gv"nÔwvknkucvkqp"fw"inwequg""
"

"
Ngu"vtcpurqtvgwtu"fw"inwequg"

"

Ngu" vtcpurqtvgwtu" ogodtcpcktgu" fw" inwequg" crrctvkgppgpv" §" fgwz" hcoknngu"

fkuvkpevgu<"

/ ngu"vtcpurqtvgwtu"tficnkucpv"wp"u{orqtv"Pc-"1Inwequg"*UINV+"

/ ngu"vtcpurqtvgwtu"tficnkucpv"wp"vtcpurqtv"hceknkvfi"fw"inwequg"*INWV+"

"

Ê"eg"lqwt."34"kuqhqtogu"qpv"fivfi"ectcevfitkufigu"*INWV3"§"INWV34+0"Egu"vtcpurqtvgwtu"

fkhhfltgpv" gp" vgtogu" fg" fkuvtkdwvkqp" egnnwncktg." fg" ectcevfitkuvkswgu" ekpfivkswgu" gv" fg"

urfiekhkekvfi"tgncvkxg"cwz"jgzqugu"vtcpurqtvfiu0"Ngu"rtkpekrcngu"kuqhqtogu"rqwt"nc"tfiiwncvkqp"fg"

nÔjqofiquvcukg" inwekfkswg" uqpv" INWV3." INWV4." INWV5." INWV6" gv" INWV7" fqpv" ngu"

ectcevfitkuvkswgu"uqpv"ffietkvgu"fcpu"ng"vcdngcw"3"<""

Ektewncvkqp"ucpiwkpg

Uceejctqug
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qnkiqofltgu
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UINV3INWV"7
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COKFQP
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"

"

"

Vtcpurqtvgwt"fw"
inwequg" Ectcevfitkuvkswgu"rtkpekrcngu"

"
INWV3"

"
Vtflu"nctigogpv"tfircpfw0"Rctvkewnkfltgogpv"cdqpfcpv"fcpu"nc"ogodtcpg"fgu"jfiocvkgu0"
Egnnwngu"gpfqvjfinkcngu."egnnwngu"pgtxgwugu."rncegpvc."vkuuw"cfkrgwz0"
"

INWV4"

"
Rtfifqokpcpv" fcpu" nc" ogodtcpg" fgu" egnnwngu" rcpetficvkswgu" gv" fcpu" ngu" egnnwngu"
jfircvkswgu."vtcpurqtvg"fiicngogpv"htwevqug"gv"icncevqug""
"

INWV5" Tgvtqwxfi"rtkpekrcngogpv"fcpu"ngu"pgwtqpgu"efitfidtcwz"gv"fcpu"ng"owueng"hÎvcn"

INWV6"
"
Tgvtqwxfi"fcpu"ngu"vkuuwu"ekdngu"fg"n)kpuwnkpg""
"

INWV7" Ogodtcpg"nwokpcng"fg"n)gpvfitqe{vg"*vtcpurqtvgwt"fw"htwevqug+0"
Owuengu"uswgngvvkswgu"gv"cfkrqe{vgu"

"

Vcdngcw"3"<"Ngu"vtcpurqtvgwtu"fw"inwequg"

"

"

Wvknkucvkqp"fw"inwequg"*Hkiwtg"5+"

"

Uwkvg" §" uqp" cduqtrvkqp" kpvguvkpcng." ng" inwequg" guv" ffixgtufi" fcpu" nc" xgkpg" rqtvg0"

Gpxktqp"52'"fw"inwequg"cduqtdfi"guv"ecrvfi"rct"ng"hqkg"nqtu"fw"rtgokgt"rcuucig"gv"ng"tguvg"fw"

inwequg"cvvgkpv"nc"ektewncvkqp"ucpiwkpg"rqwt"‒vtg"gpuwkvg"ecrvfi"rct"ngu"vkuuwu"rfitkrjfitkswgu0""

Kn"gzkuvg"fgwz"v{rgu"fg"vkuuwu"<""

/ ngu" vkuuwu" pqp" kpuwnkpq/ffirgpfcpvu" rqwt" ng" inwequg"<" knu" qpv" wpg" eqpuqoocvkqp"

tfiiwnkfltg"gv"eqpvkpwg"gp"inwequg."swk"guv"ngwt"uqwteg"swcuk"gzenwukxg"fÔfipgtikg0"Kn"

uÔcikv"fw"egtxgcw."fgu"jfiocvkgu."fgu"ngweqe{vgu."fg"nc"tfivkpg.È"

/ ngu"vkuuwu"kpuwnkpq/ffirgpfcpvu"rqwt"ng"inwequg<"rtkpekrcngogpv"ng"hqkg."ng"owueng"

uswgngvvkswg"gv" ng"vkuuw"cfkrgwz0"Fcpu"egu"vkuuwu." nÔkpuwnkpg"uvkowng" nÔwvknkucvkqp"

fw"inwequg"rct"nÔcwiogpvcvkqp"fg"uqp"ecrvcig"gv"nÔcevkxcvkqp"fg"nc"in{eqn{ug"gv"

fg"ugu"hqtogu"fg"uvqemcig0"""

"

"

"

"
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"

"

"

"

"

"

"

"

"

"

"

"

"

Hkiwtg" 5"<" Fgxgpkt"ofivcdqnkswg" fÔwpg" ejctig" qtcng" gp" inwequg" ejg¦" fgu" uwlgvu" uckpu"

*FÔcrtflu"Mgnng{"gv"cn0"3;::+"

"

"

Fcpu"ng"hqkg"

Uwkvg"§" nÔkpiguvkqp" "fg"inwequg." nc"rtqfwevkqp"jfircvkswg"fg"inwequg"guv" htgkpfig"gv"

uqp"ecrvcig"guv"uvkownfi0"

Gp" ghhgv." ng" hqkg" okpkokug" nÔj{rgtin{efiokg" rquvrtcpfkcng" cwuuk" gp" cwiogpvcpv" ng"

ecrvcig"fw"inwequg"§"rctvkt"fg"nc"xgkpg"rqtvg"*Tcf¦kwm"gv"cn0"3;9:="Hgttcppkpk"gv"cn0"3;:7+0"

Kn"guv"guvkofi"swg"gpxktqp"315"fw"inwequg"kpifitfi"qtcngogpv"guv"ecrvfi"rct"ng"hqkg"*Dtcvwuej/

Octtckp"gv"cn0"3;:2+0"Ng"ecrvcig"fw"inwequg"rct"ngu"jfircvqe{vgu"ug"hckv"xkc"ngu"vtcpurqtvgwtu"

INWV/4"pqp"kpuwnkpq/ffirgpfcpvu"gv"rct"eqpufiswgpv"ffirgpf"rtkpekrcngogpv"fg"nc"fkhhfitgpeg"

fg" eqpegpvtcvkqp" gp" inwequg" fg" rctv" gv" fÔcwvtg" fg" nÔjfircvqe{vg0" Ng" inwequg" guv" gpuwkvg"

rjqurjqt{nfi"gp"inwequg/8/rjqurjcvg."rwku"wvknkufi" uqkv"rqwt" nc" u{pvjflug"fg"in{eqiflpg." uqkv"

rqwt"nc"xqkg"fgu"rgpvqugu"rjqurjcvgu"gv1qw"xgtu"nc"in{eqn{ug0""

NÔkpjkdkvkqp" fg" nc" rtqfwevkqp" gpfqiflpg" fg" inwequg" eqorqtvg" fgwz" curgevu"<"

nÔkpjkdkvkqp" fg" nc" in{eqifipqn{ug" gv" nÔkpjkdkvkqp" fg" nc" pfiqinweqifipflug." oqkpu" ugpukdng0" Nc"

tfiiwncvkqp" fg" nc" pfiqinweqifipflug" ug" hckv" guugpvkgnngogpv" it¤eg" §" nÔcevkqp" fÔjqtoqpgu"

cevkxcvtkegu"*inweciqp."cftfipcnkpg+"qw"kpjkdkvtkegu"*kpuwnkpg+"xkc"wpg"tfiiwncvkqp"fgu"gp¦{ogu"

enfi" fg" nc" pfiqinweqifipflug" *r{twxcvg" ectdqz{ncug." rjqurjqgpqnr{twxcvg" ectdqz{mkpcug."

Vkuuwu
Urncpejpkswgu

4;'

Owuengu
48'

Egtxgcw
45'

Tgkpu"9'
EÎwt"6'
Itckuug"5'
Cwvtgu:'
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htwevqug/308/dkrjqurjcvcug+" gv" xkc" nc" oqfwncvkqp" fg" nc" fkurqpkdknkvfi" gp" uwduvtcvu"

pfiqinweqifipkswgu0"

Nc"swcpvkvfi"fg"inwequg"qz{ffi"rct" ng" hqkg"guv" hckdng." nÔfipgtikg"fivcpv"rnwv»v" hqwtpkg"

rct"ngu"cwvtgu"uwduvtcvu"vgnu"swg"ngu"cekfgu"itcu"pqp"guvfitkhkfiu"gv"ngu"cekfgu"cokpfiu0""

" ""

Fcpu"ng"owueng"uswgngvvkswg""

Crtflu" wp" tgrcu." ng" ecrvcig" fw" inwequg" rct" ng" owueng" uswgngvvkswg" eqpvtkdwg" §"

gpxktqp"315""fw"ecrvcig"vqvcn"fw"inwequg"*315"rct"ng"hqkg"gv"315"rct"ngu"vkuuwu"pqp"kpuwnkpq/

ffirgpfcpvu+"*Mgnng{"gv"cn0"3;::+0"

Fcpu"ngu"egnnwngu"fgu"owuengu"uswgngvvkswgu."nÔkpuwnkpg"ug"hkzg"uwt"uqp"tfiegrvgwt"xkc"

uc"uqwu/wpkvfi"ｸ"gzvtcegnnwncktg."gnng"cevkxg"uqp"cevkxkvfi"mkpcug"gv."fcpu"wp"rtgokgt"vgoru."

nÔcwvqrjqurjqt{ncvkqp"fg"uc"uqwu/wpkvfi"ｹ"vtcpuogodtcpcktg0"Rwku"nc"uvkowncvkqp"fg"nc"xqkg"

RK5M" *Rjqurjcvkf{nkpqukvqn/5" Mkpcug+" kpkvkfig" rct" ngu" rtqvfikpgu" KTU" *kpuwnkp" tgegrvqt"

uwduvtcvg+."rtqxqswg"nc"oqdknkucvkqp"tcrkfg"fÔwp"rqqn"fg"vtcpurqtvgwtu"fg"inwequg"INWV/6"

fgrwku"fgu"xfiukewngu"kpvtcegnnwncktgu"xgtu"nc"ogodtcpg"rncuokswg"*Ucnvkgn"("Mcjp"4223+0"Nc"

ecrvcvkqp" fw" inwequg" ugtckv" oczkocng" cw" pkxgcw" fw" owueng" rqwt" fgu" kpuwnkpfiokgu"

uwrfitkgwtgu" §" 422" oW1n." egrgpfcpv" nÔkpuwnkpfiokg" rquvrtcpfkcng" ejg¦" ng" uwlgv" uckp" crtflu"

kpiguvkqp"fg"inwequg"guv"fg"62"§"322"oW1n"*Tk¦¦c"gv"cn0"3;:3+0"

Ng" vtcpurqtv" fw" inwequg" guv" nÔfivcrg" nkokvcpvg" fw" ofivcdqnkuog" owuewncktg" fw"

inwequg0"Ng"inwequg"fgxkgpv"wpg"uqwteg"fÔfipgtikg"koofifkcvg"gv"guv"gpuwkvg"uqkv"ofivcdqnkufi"

cw"eqwtu"fg"nc"in{eqn{ug"rwku"qz{ffi"fcpu"ng"e{eng"fg"Mtgdu."uqkv"fqppg"nkgw"§"nc"rtqfwevkqp"

fg" ncevcvg." uqkv" guv" uvqemfi" uqwu" hqtog" fg" in{eqiflpg." swk" eqorvg" rqwt" rtflu" fg" 92'" fgu"

tfiugtxgu"inwekfkswgu"fg"vqwv"nÔqticpkuog0"Uwkvg"§"nÔkpiguvkqp"fg"3i1mi"fg"inwequg"ejg¦"fgu"

xqnqpvcktgu" uckpu." Mgnng{" c" oqpvtfi" swg" 72'" fw" inwequg" fivckv" qz{ffi" rct" nc" xqkg" fg" nc"

in{eqn{ug."37'"ugtxckv"§"nc"rtqfwevkqp"fg"ncevcvg"gv"57'"fivckv"uvqemfi"*Mgnng{"gv"cn0"3;::+0"Nc"

u{pvjflug"fg"in{eqiflpg"cwiogpvg"cxge"nc"swcpvkvfi"fg"inwequg"cduqtdfig"*Oqgtk"gv"cn0"3;::+."

ocku" guv" cwuuk" tfiiwnfig" cw" pkxgcw" fgu" gp¦{ogu" kornkswfigu" eqoog" nc" in{eqiflpg" u{pvjcug"

*ofiecpkuogu"fg"rjqurjqt{ncvkqp+"*Cpftggnnk"("Iktctf"4227+0"

"

"

Qz{fcvkqp"fw"inwequg"

"

Oqgtk"c"oqpvtfi"swg"rqwt"fgu"swcpvkvfiu"etqkuucpvgu"fg"inwequg"kpifitfi"*lwuswÔ§"372"i+."

nÔqz{fcvkqp"pÔcwiogpvckv"rcu"fg"ocpkfltg"rtqrqtvkqppgnng."§"nÔkpxgtug"fw"uvqemcig"*Oqgtk"gv"

cn0"3;::+0"
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405 NÔkpuwnkpg"

"

U{pvjflug"fg"nÔkpuwnkpg"

"

" Ng"iflpg"fg"nÔkpuwnkpg"eqfg"rqwt"wp"CTP"o"swk"rgtogv"fg"rtqfwktg"wpg"rtqjqtoqpg."

nc" rtqkpuwnkpg0" Nc" rtqkpuwnkpg" uwdkv" gpuwkvg" wpg" fivcrg" fg" ocvwtcvkqp" fcpu" nÔcrrctgkn" fg"

Iqnik"<"nc"rtqkpuwnkpg"guv"enkxfig"rqwt"fqppgt"fgwz"jqtoqpgu."ng"rgrvkfg"E"gv"nÔkpuwnkpg."swk"

uqpv" ckpuk" rtqfwkvgu" gp" swcpvkvfi" fiswkoqncktg0" NÔkpuwnkpg." eqpvgpwg" fcpu" ngu" itcpwngu" fg"

ufietfivkqp." guv" gpuwkvg" ufietfivfig" fcpu" ng" rncuoc" rct" gzqe{vqug0" Ng" inwequg" cikv" eqoog"

tfiiwncvgwt"fg"nÔgzrtguukqp"fw"iflpg"fg"nÔkpuwnkpg"gv"uwt"nc"ffiitcfcvkqp"fg"nÔCTPo"cuuqekfi0"

"

Ufietfivkqp"fg"nÔkpuwnkpg"

"

NÔkpuwnkpg" guv" ufietfivfig" rct" ngu" egnnwngu" ｹ" fgu" ¶nqvu" fg" Ncpigtjcpu" fw" rcpetficu"

fktgevgogpv"fcpu"nc"xgkpg"rqtvg"gp"hqpevkqp"fw"pkxgcw"in{efiokswg0"Nc"ufietfivkqp"fÔkpuwnkpg"

ffirgpf"vqwv"fÔcdqtf"fg"nc"eqpegpvtcvkqp"fg"inwequg"rncuocvkswg."gv"fg"uc"tfiiwncvkqp"rct"

fgu" hcevgwtu" pwvtkvkqppgnu" gv" jqtoqpcwz." qw" rct" fgu" pgwtqvtcpuogvvgwtu0" NÔcevkqp" fw"

inwequg"uwt"nc"ufietfivkqp"fÔkpuwnkpg"guv"ffiengpejfig"rct"nÔgpvtfig"fg"eg"fgtpkgt"fcpu"nc"egnnwng"

ｹ"rct"fkhhwukqp"hceknkvfig."it¤eg"cw"vtcpurqtvgwt"INWV/40"

Ng"rtqhkn"fg"ufietfivkqp"fg"nÔkpuwnkpg"guv"dkrjcukswg"fg"ocpkfltg"ectcevfitkuvkswg"ejg¦"

ng" uwlgv" uckp0" Kn" eqortgpf" wp" rtgokgt" rke" fg" ufietfivkqp" qw" rke" rtfieqeg." uwkxk" fÔwpg"

cwiogpvcvkqp" rnwu" rtqitguukxg" qw" rke" vctfkh" swk" fwtg" ng" vgoru" fg" nc" uvkowncvkqp" *rct"

gzgorng"vqwv"cw"nqpi"fg"nÔgzewtukqp"j{rgtin{efiokswg"rquvrtcpfkcng+0"Kn"c"fivfi"oqpvtfi"swg"

nc"rgtvg"fw"rke"rtfieqeg"fg"ufietfivkqp"fÔkpuwnkpg"kpfwkvg"rct"wpg"rgthwukqp"fg"uqocvquvcvkpg"

rgpfcpv"wp" vguv"fg" vqnfitcpeg"qtcng"cw"inwequg"fkokpwg" nc" vqnfitcpeg"cw"inwequg"ejg¦"fgu"

uwlgvu"uckpu"gv"kpfkswg"ng"t»ng"korqtvcpv"fg"nc"ekpfivkswg"fg"ufietfivkqp"fg"nÔkpuwnkpg"fcpu"ng"

eqpvt»ng"fg"nc"in{efiokg"rquvrtcpfkcng"*Ecnngu/Guecpfqp"("Tqddkpu"3;:9+0"Nc"fkurctkvkqp"fg"

egvvg"rtgokfltg"rjcug"rtfieqeg"fg"ufietfivkqp"guv"wp"fgu"rtgokgtu"ukipgu"fg" nÔcrrctkvkqp"fw"

fkcdflvg"fg"v{rg"4"gv"fgu"cnvfitcvkqpu"ofivcdqnkswgu"cuuqekfigu0"

"

Wpg"hqku"ufietfivfig"fcpu"nc"xgkpg"rqtvg."nÔkpuwnkpg"ugtc"ffiitcffig"§"jcwvgwt"fg"rtflu"fg"

72'"fcpu"ng"hqkg"cxcpv"fg"tglqkpftg"nc"ektewncvkqp"rfitkrjfitkswg0"Ckpuk"ng"hqkg"guv"gzrqufi"§"

fgu"eqpegpvtcvkqpu"gp"kpuwnkpg"rnwu"korqtvcpvgu"swg"ngu"cwvtgu"qticpgu"*Iktctf"4229+0"

""

"



"
"
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Tfiiwncvkqp"fg"nc"ufietfivkqp"fÔkpuwnkpg"

" "

Ng" inwequg" guv" ng" rnwu" rwkuucpv" rqvgpvkcnkucvgwt" fg" nc" ufietfivkqp" fÔkpuwnkpg."

kpffirgpfcoogpv" fgu" cwvtgu" pwvtkogpvu0" Rctok" ngu" cwvtgu" inwekfgu." nÔcokfqp" c" wp" ghhgv"

oqkpftg"eqorctfi"cw"inwequg"gv"ng"htwevqug"pg"uvkowng"rcu"nc"ufietfivkqp"fÔkpuwnkpg0"""

Ng" inweciqp" hcxqtkug" uc" ufietfivkqp." fg" o‒og" swg" nÔcefiv{nejqnkpg0" Rct" eqpvtg." uc"

ufietfivkqp"guv"kpjkdfig"rct"nc"uqocvquvcvkpg"gv"ngu"ecvfiejqncokpgu0"

Fg"nc"o‒og"ocpkfltg"ngu"eqtru"efivqpkswgu"gv" ngu"rtqvfikpgu."xkc" nÔcevkqp"fgu"cekfgu"

cokpfiu."qpv"wp"ghhgv" kpuwnkpqvtqrg" *Hnq{f"gv"cn0"3;88c="Hnq{f"gv"cn0"3;88d="Pknuuqp"gv"cn0"

4229+0"

Gp" ejtqpkswg." fgu" eqpegpvtcvkqpu" fingxfigu" gp" CIPG" rncuocvkswgu." cnvfltgpv" ngu"

ecrcekvfiu"ufietfivqktgu"fgu"egnnwngu"ｹ"gv"rct"eqpufiswgpv" nc"ufietfivkqp"fÔkpuwnkpg"*Ectrgpvkgt"

gv" cn0" 3;;;+0" Fg" rnwu." nÔkornkecvkqp" fgu" pkxgcwz" fg" eqpegpvtcvkqpu" gp" CIPG" fcpu"

nÔcnvfitcvkqp"fg"nÔcevkqp"fg"nÔkpuwnkpg"*Dqfgp"gv"cn0"3;;6+"gv"ng"ffixgnqrrgogpv"fg"nÔkpuwnkpq/

tfiukuvcpeg"gv"fw"fkcdflvg"fg"v{rg"4"c"fivfi"nctigogpv"ffioqpvtfig"*Tcpfng"gv"cn0"3;85="Mcjp"gv"

cn0"4228+0"

"

Kpuwnkpg"gv"ofivcdqnkuog"fw"inwequg"

"

NÔkpuwnkpg"guv"nc"rtkpekrcng"jqtoqpg"inweq/tfiiwncvtkeg0"Gnng"oqfwng"nc"eqpegpvtcvkqp"

rncuocvkswg"gp"inwequg"gp"tfiiwncpv"fÔwpg"rctv"nc"rtqfwevkqp"gpfqiflpg"fg"inwequg"rct"ngu"

rtkpekrcwz"vkuuwu"inweqhqtocvgwtu"*hqkg."tgkpu."kpvguvkp+"*kpjkdkvkqp"fg"nc"pfiqinweqifipflug"gv"

fg" nc" in{eqifipqn{ug+" gv" fÔcwvtg" rctv" ng" ecrvcig" gv" nÔwvknkucvkqp" fw" inwequg" rct" ngu" vkuuwu"

inweq/wvknkucvgwtu0""

NÔkpuwnkpg"guv"wp"kpjkdkvgwt"rwkuucpv"fg"nc"rtqfwevkqp"gpfqiflpg"fg"inwequg."xkc"uqp"

cevkqp" cw" pkxgcw" fg" nc" vtcpuetkrvkqp" fgu" iflpgu" gv" fg" nÔcevkxkvfi" fgu" gp¦{ogu" fg" nc"

pfiqinweqifipflug0"Ckpuk."ng"fqwdngogpv"fg"nÔkpuwnkpfiokg"rqtvcng"tfifwkv"fg":2'""nc"rtqfwevkqp"

jfircvkswg"fg"inwequg"*Iktctf"4229+0"Gp"ghhgv."ng"hqkg"pÔc{cpv"rcu"fg"dcttkfltg"gpfqvjfinkcng"

guv" fktgevgogpv" gp" eqpvcev" cxge" nÔkpuwnkpg" ufietfivfig" fcpu" nc" xgkpg" rqtvg0" Cw" pkxgcw"

jfircvkswg."nÔkpuwnkpg"tfifwkv"nÔgzrtguukqp"fg"RGREM"*rjqurjqgpqnr{twxcvg"ectdqz{mkpcug+"gv"

fg" I8R" *inwequg/8/rjqurjcvcug+." ngu" fgwz" gp¦{ogu" nkokvcpvgu" fg" nc" pfiqinweqigpflug"

*Ejgttkpivqp"gv"cn0"3;;:="Iktctf"4228+0"

Ocku"wpg"rctvkg"fgu"cevkqpu"fg"nÔkpuwnkpg"uwt"nc"pfiqinweqifipflug"rcuug"kpfktgevgogpv"

xkc"fÔcwvtgu"vkuuwu"ekdngu"fg"nÔkpuwnkpg0"Gp"ghhgv."nÔkpjkdkvkqp"fg"nc"nkrqn{ug"*vkuuw"cfkrgwz+"gv"

fg" nc" rtqvfiqn{ug" *owueng" uswgngvvkswg+" fkokpwg" nc" dkqfkurqpkdknkvfi" cw" pkxgcw" fw" hqkg" gp"



"
"
Ejcrkvtg"3Ï"Kpvtqfwevkqp"<"Ofivcdqnkuog"fw"inwequg" 59"

uwduvtcvu" pfiqinweqifipkswgu" *cekfgu" cokpfiu" gv" in{efitqn+" gv" fg" egvvg" ocpkfltg" kpjkdg" nc"

pfiqinweqifipflug0" Fg" rnwu." nÔkpjkdkvkqp" fg" nc" nkrqn{ug" uÔceeqorcipg" fÔwpg" fkokpwvkqp" fg"

nÔqz{fcvkqp" nkrkfkswg" swk" hqwtpkv" nÔCVR" pfieguucktg" cwz" gp¦{ogu" fg" nc" pfiqinweqifipflug"

*Eqrrcem"gv"cn0"3;;6+0"FÔcwvtgu"cevkqpu"kpjkdkvtkegu"kpfktgevgu"rct"nÔkpuwnkpg"rcuugtckgpv"rct"

nÔkpjkdkvkqp"fg"nc"ufietfivkqp"fg"inweciqp"*Okvvgnocp"gv"cn0"3;;9+."gv"cwuuk"rct"wpg"cevkqp"cw"

pkxgcw"j{rqvjcncokswg0"

"

Kpuwnkpg"gv"ofivcdqnkuog"fgu"cekfgu"itcu"

"

NÔkpuwnkpg" guv" fiicngogpv" wp" rwkuucpv" kpjkdkvgwt" fg" nc" nkrqn{ug." eg" swk" hcxqtkug"

nÔceewowncvkqp" fg" vtkin{efitkfgu" fcpu" ngu" cfkrqe{vgu0" Gnng" kpjkdg" nc" nkrcug" JUN" *jqtoqp/

ugpukvkxg" nkrcug+." nÔgp¦{og" enfi" fg" nc" nkrqn{ug" *Jqno" 4225+0" Ckpuk." nc" nkrqn{ug" guv" rtguswg"

eqornflvgogpv"kpjkdfig"rqwt"fgu"kpuwnkpfiokgu"uwrfitkgwtgu"§"42oK1n"swcpf"nÔkpjkdkvkqp"fg"nc"

rtqfwevkqp"gpfqiflpg"fg"inwequg"pfieguukvg"fgu"kpuwnkpfiokgu"uwrfitkgwtgu"§"62"oW1n"*Tk¦¦c"gv"

cn0"3;:3+0"""

Ng" vkuuw" cfkrgwz" goocicukpg" fg" nÔfipgtikg" rtkpekrcngogpv" uqwu" hqtog" fg"

vtkin{efitkfgu." eg" swk" tgrtfiugpvg" rnwu" fg" :2'" fgu" tfiugtxgu" fÔfipgtikg" rqwt" nÔqticpkuog0"

NÔkpuwnkpg"uvkowng"cwuuk"nÔcevkxcvkqp"fg"nc"nkrqifipflug."xqkg"pficpoqkpu"okpgwtg""*Jgnngtuvgkp"

gv"cn0"3;;8+"eqorctfig"§"nc"ecrvcvkqp"gv"§"nÔguvfitkhkecvkqp"fÔcekfgu"itcu"nkdtgu"rtqxgpcpv"fgu"

nkrqrtqvfikpgu"ucpiwkpgu0"

"

"

406 Cwvtgu"tfiiwncvkqpu"fg"nc"in{efiokg"
"

NÔj{rgtin{efiokg""

" "

Kn"c"cwuuk"fivfi"oqpvtfi"swg"nÔj{rgtin{efiokg"gp"gnng/o‒og"rqwxckv"tfiiwngt"nc"tfirqpug"

in{efiokswg"gp"fkokpwcpv"nc"rtqfwevkqp"gpfqiflpg"gv"gp"cwiogpvcpv"nÔwvknkucvkqp"fw"inwequg"

*gv"rnwu"rctvkewnkfltgogpv"ng"uvqemcig+"*Tkicnngcw"gv"cn0"4228+0"

"

Tfiiwncvkqpu"jqtoqpcngu""

" "

Nc"tfiiwncvkqp"fg"nc"in{efiokg"rquvrtcpfkcng"ogv"gp"lgw"fgu"tfiiwncvkqpu"jqtoqpcngu"

eqorngzgu0" Ng" ofivcdqnkuog" fw" inwequg" guv" tfiiwnfi" rtkpekrcngogpv" rct" nÔfiswknkdtg" gpvtg"



"
"
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nÔcevkqp"fg"nÔkpuwnkpg"fÔwpg"rctv"gv"egnng"fgu"jqtoqpgu"ecvcdqnkswgu"*qw"fg"uvtguu+"fÔcwvtg"

rctv<"inweciqp."cftfipcnkpg."eqtvkuqn."jqtoqpg"fg"etqkuucpeg0"

" "

Ng"inweciqp"guv"nc"rtkpekrcng"jqtoqpg"eqpvtg/tfiiwncvtkeg"fg"nÔkpuwnkpg"*Lkcpi"gv"cn0"

4225+0""EÔguv"wpg"jqtoqpg"u{pvjfivkufig"rct"ngu"egnnwngu"ｸ"fw"rcpetficu."swk"guv"nkdfitfig"swcpf"

nc" in{efiokg" guv" dcuug0" Kn" uvkowng" nc" rtqfwevkqp" fg" inwequg" rct" ng" hqkg" gp" cwiogpvcpv" nc"

in{eqifipqn{ug" gv" nc" pfiqinweqifipflug" gv" gp" fkokpwcpv" nc" u{pvjflug" fg" in{eqiflpg" gv" nc"

in{eqn{ug."egek"rct"fgu"cevkqpu" tfiiwncvtkegu" uwt" ngu"gp¦{ogu"enfiu"fg"egu"fkhhfitgpvgu"xqkgu"

ofivcdqnkswgu"*Lkcpi"gv"cn0"4225+0"EÔguv"fqpe" ng"tcrrqtv" kpuwnkpg1inweciqp"swk"eqpvt»ng" nc"

tfiiwncvkqp"fw"ofivcdqnkuog"jfircvkswg"fw"inwequg0"Uqp"cevkqp"uwt"ngu"vkuuwu"rfitkrjfitkswgu"guv"

rnwu" nkokvfig0" Nc" ufietfivkqp"fg"inweciqp"guv" kpjkdfig" rct" nÔkpiguvkqp"fg" inwequg"gv"fÔcekfgu"

itcu0"

" "

NÔco{nkpg"guv"wpg"jqtoqpg"eq/ufietfivfig"cxge"nÔkpuwnkpg"rct"ngu"egnnwngu"ｹ"fgu"kn»vu"fg"

Ncpigtjcpu"fw"rcpetficu"gv"gnng"tcngpvkv"nc"xkfcpig"icuvtkswg"*Ecuvknnq"gv"cn0"3;;7+0"

"

Nc" pqvkqp" fÔkpetfivkpg" c" fivfi" okug" gp" fixkfgpeg" rct" nÔqdugtxcvkqp" fÔwpg" ufietfivkqp"

fÔkpuwnkpg" rnwu" korqtvcpvg" uwkvg" §" nÔkpiguvkqp" fg" inwequg" rct" xqkg" qtcng" swg" rct"

cfokpkuvtcvkqp" rct" xqkg" xgkpgwug" fg" nc" o‒og" swcpvkvfi" fg" inwequg" *Wpigt" (" Gkugpvtcwv"

3;8;+0" Ngu" jqtoqpgu" rgrvkfkswgu" kpvguvkpcngu" nkdfitfigu" rct" ngu" egnnwngu" fg" nÔkpvguvkp""

rqvgpvkcnkugpv"nÔghhgv"fw"inwequg"uwt"nc"ufietfivkqp"fÔkpuwnkpg"gv"uqpv"tgurqpucdngu"fg"72"§"92"

'"fg" nc" ufietfivkqp"fÔkpuwnkpg"rquvrtcpfkcng0"Ngu"fgwz"rtkpekrcwz"rgrvkfgu" tgurqpucdngu"fg"

egu"ghhgvu"gp"tfirqpug"§"nÔkpiguvkqp"fg"pwvtkogpvu"uqpv"ng"INR/3"*Inweciqp/Nkmg"Rgrvkfg"3+"

gv" ng"IKR" *Inwequg/fgrgpfgpv" Kpuwnkpqvtqrke" Rgrvkfg+" *Jqnuv"("Itqocfc" 4226="Ftwemgt"("

Pcwem" 4228+0" Ng" IKR" guv" rtqfwkv"oclqtkvcktgogpv" rct" ngu" egnnwngu" M" fw" fwqffipwo" gv" fw"

lfilwpwo"rtqzkocn0"

Ng" INR/3" guv" rtqfwkv" cw" pkxgcw" fgu" egnnwngu" N" fw" lfilwpwo" gv" fg" nÔknfiqp." §" rctvkt"

fÔwpg" ocvwtcvkqp" fw" rtq/inweciqp0" Nc" oclqtkvfi" fw" INR/3" ektewncpv" guv" uqwu" uc" hqtog"

cokfg"<"INR/3"*9/58+0"Uwkvg"§" nÔkpiguvkqp"fg"pwvtkogpvu." ng"INR/3"guv"ufietfivfi"tcrkfgogpv"

fcpu"ngu"7"§"37"okpwvgu."cxge"wp"rke"gpvtg"52"gv"82"okpwvgu"ugnqp"ng"v{rg"fg"pwvtkogpvu"

kpifitfiu" *Ogkgt" gv" cn0" 4224+0" Kn" guv" vtflu" tcrkfgogpv" kpcevkxfi" fcpu" nc" ektewncvkqp" rct" uqp"

enkxcig" rct" nc" rtqvficug" FRRKX0" Ng" INR/3" c" wp" t»ng" korqtvcpv" cw" pkxgcw" knficn." rwkuswÔkn"

tfiiwng"ng"hnwz"fg"pwvtkogpvu"gpvtg"nÔguvqoce"gv"nÔkpvguvkp"it‒ng"*Pcwem"gv"cn0"3;;9+0"Ng"IKR"

gv" ng"INR/3" gzgtegpv" ngwt" ghhgv" kpuwnkpqvtqrkswg" cw" pkxgcw" fgu" egnnwngu" ｹ/rcpetficvkswgu."

crtflu"hkzcvkqp"uwt"fgu"tfiegrvgwtu"urfiekhkswgu0"Ngwt"cevkqp"pÔguv"gpengpejfig"swÔgp"rtfiugpeg"



"
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Ejcrkvtg"3Ï"Kpvtqfwevkqp"<"Ofivcdqnkuog"fw"inwequg" 5;"

fÔwp"fivcv"fg"pqtoqin{efiokg."gv"knu"pÔqpv"rcu"fÔghhgv"kpuwnkpqvtqrg"gp"nÔcdugpeg"fg"inwequg"

eg"swk"fixkvg"ngu"tkuswgu"fÔj{rqin{efiokg0""

"

NÔcftfipcnkpg" c" ngu" o‒ogu" ghhgvu" swg" ng" inweciqp" fcpu" ng" hqkg." gnng" rgtogv" nc"

nkdfitcvkqp" fgu" uwduvtcvu" fg" nc" pfiqinweqigpflug" gv" kpjkdg" nÔwvknkucvkqp" fw" inwequg" xkc" ngu"

tfiegrvgwtu" ̌/cftfipgtikswgu0" Gnng" uvkowng" nc" nkrqn{ug" fcpu" ng" vkuuw" cfkrgwz." cwiogpvg" ngu"

CIPG"ektewncpvu."hcxqtkug"nÔqz{fcvkqp"fgu"nkrkfgu"cw"rtqhkv"fg"nÔqz{fcvkqp"fgu"inwekfgu0"Gnng"

kpjkdg"fiicngogpv"nc"ufietfivkqp"fÔkpuwnkpg"xkc"ngu"tfiegrvgwtu"ｸ/cftfipgtikswgu"cw"pkxgcw"fgu"

egnnwngu"ｹ"fw"rcpetficu0""

"

Ng"eqtvkuqn."rtkpekrcn"inweqeqtvkeq•fg."guv"ufietfivfi" nqtu"fÔwp"uvtguu"rj{ukqnqikswg"gv"

swcpf" nÔqticpkuog" fqkv"oqdknkugt" ugu" tfiugtxgu0" Ng" eqtvkuqn" kpjkdg" nÔwvknkucvkqp" fw" inwequg"

fcpu" ng" owueng" gv" ng" vkuuw" cfkrgwz" gv" cwiogpvg" nc" rtqfwevkqp" jfircvkswg" fw" inwequg0" Kn"

uvkowng"cwuuk"nc"nkrqn{ug0"

NÔjqtoqpg"fg"etqkuucpeg"rtfiugpvg"ngu"o‒ogu"ghhgvu0""

"

Ng"u{uvflog"pgtxgwz"

"

Cw" pkxgcw" fw" hqkg." nc" uvkowncvkqp" fw" u{uvflog" pgtxgwz" u{orcvjkswg" cevkxg" nc"

in{eqifipqn{ug"gv"nc"pfiqinweqifipflug"gv"rct"eqpufiswgpv"nc"rtqfwevkqp"fg"inwequg0"Cnqtu"swg"

ng" u{uvflog" pgtxgwz" rctcu{orcvjkswg." §" nÔkpxgtug." cwiogpvg" nc" in{eqpfiqifipflug" gv" nc"

in{eqn{ug"gv"rct"eqpufiswgpv"nÔwvknkucvkqp"jfircvkswg"fw"inwequg"*Rfipkecwf"4223+0"

"

"

"

"

"

"

"

"

"

"

"

"

"
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"

"

RCPETGCU

Ecrvcig"fw"inwequg"
U{pvjflug"fg"in{eqiflpg

Kpuwnkpg
Inweciqp

Ecrvcig"fw"inwequg"
Nkrqn{ug

IN[EGOKG
In{eqiflpg" Inwequg"

HQKG

VKUUWU

KPVGUVKPKPVGUVKP

Ecrvcig"fw"inwequg
Rtqfwevkqp"gpfqiflpg"fg"inwequg
U{pvjflug"fg"in{eqiflpg

"
"

"

"

"

"

Hkiwtg"6"<"Ofivcdqnkuog"fw"inwequg"§"nÔfivcv"rquvrtcpfkcn"

"

"

"

"

"

"
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EJCRKVTG"4"

"

Oqfwncvkqp"fg"nc"in{efiokg"rquvrtcpfkcng"
"

"
"
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30 Rqwtswqk"oqfwngt"nc"in{efiokg"rquvrtcpfkcng"<"kornkecvkqp"
fcpu"ngu"ocncfkgu"ofivcdqnkswgu"

"

"

303 Grkffiokqnqikg"fw"fkcdflvg"
"

Cevwgnngogpv"ng"pqodtg"fg"rgtuqppgu"fkcdfivkswgu"fcpu"ng"oqpfg"guv"guvkofi"§"468"

oknnkqpu"*Kpvgtpcvkqpcn"Fkcdgvgu"Hgfgtcvkqp"4228+."fqpv":7"§";7'"uqpv"cvvgkpvgu"fg"fkcdflvg"

fg" v{rg"40"Egvvg"ocncfkg"guv"ockpvgpcpv"fgxgpwg" nÔwpg"fgu"rtkpekrcngu" ecwugu"fg"ffieflu"

fcpu" ngu"rc{u" kpfwuvtkcnkufiu"gv" nc"o‒og"vgpfcpeg"crrctc¶v"cwuuk"fcpu" ngu"rc{u"gp"xqkg"fg"

ffixgnqrrgogpv0" Gp" ghhgv." fÔcrtflu" ngu" guvkocvkqpu." ng" pqodtg" fg" fkcdfivkswgu" rqwttckv"

cwiogpvgt"fg"72'"fÔkek"4252."rnwu"rctvkewnkfltgogpv"gp"Chtkswg."Cukg"gv"Cofitkswg"fw"Uwf"

*Yknf" gv" cn0" 4226+0" Gp" Htcpeg." nc" rtfixcngpeg" fw" fkcdflvg" fkcipquvkswfi" guv" fg" n)qtftg" fg"

5.;7'."uqkv"gpxktqp"4.7"oknnkqpu"fg"rcvkgpvu"gp"42290"

Wpg" itcpfg" rctvkg" fgu" eq̂vu" ofifkecwz" gv" uqekq/fieqpqokswgu" cuuqekfiu" §" egvvg"

ocncfkg" uqpv" rtkpekrcngogpv" ecwufiu" rct" ngu" eqornkecvkqpu" cuuqekfigu0" Ejg¦" ngu" rcvkgpvu"

fkcdfivkswgu.""nc"oqtdkfkvfi"gv"nc"oqtvcnkvfi"ectfkqxcuewncktgu"uqpv"ownvkrnkfigu"rct"4"§"6"rct"

tcrrqtv"cwz"rgtuqppgu"pqp"fkcdfivkswgu"*¥koogv"gv"cn0"4223+0"NÔqdfiukvfi"guv"wp"fgu"hcevgwtu"

fg"tkuswg"rtkpekrcwz"fw"fkcdflvg"fg"v{rg"4"*Eqnfkv¦"gv"cn0"3;;7+0"

"

Fgu" hcevgwtu" fg" rtfifkurqukvkqp" ifipfivkswg" ocku" cwuuk" gpxktqppgogpvcwz" uqpv"

kornkswfiu" fcpu" ng" ffixgnqrrgogpv" fw" fkcdflvg" fg" v{rg" 40" Nc" rtfiugpeg" fÔcpvfiefifgpvu"

hcoknkcwz" ownvkrnkg" rct" 4" §" 6" ng" tkuswg" fg" fkcdflvg" fg" v{rg" 4" *Rkgteg" gv" cn0" 3;;7+0"

NÔcrrctvgpcpeg" §" wp" itqwrg" gvjpkswg" §" tkuswg" guv" cwuuk" wp" hcevgwt" fg" tkuswg" oclgwt"

*Tcdcuc/Njqtgv"("Ncxknng"4223+0"Kn"guv"guvkofi"swg";2"'"fgu"ecu"fg"fkcdflvg"uqpv"fwu"cw"oqfg"

fg" xkg" *ufifgpvctkvfi." qdfiukvfi+" *Jw" gv" cn0" 4223+0" Ejg¦" ngu" rgtuqppgu" §" tkuswg." ngu"

oqfkhkecvkqpu" fw" oqfg" fg" xkg" vgnngu" swg" nÔcwiogpvcvkqp" fg" nÔcevkxkvfi" rj{ukswg." nc"

tfifwevkqp" fgu" crrqtvu" cnkogpvcktgu." nc" rgtvg" fg" rqkfu" tfifwkugpv" ng" ffixgnqrrgogpv" fw"

fkcdflvg0"Wp"cwvtg"hcevgwt"ciitcxcpv"korqtvcpv."fqpv"ng"t»ng"c"fivfi"tfiegoogpv"kfgpvkhkfi."guv""

ng"ocpswg"fg"uqoogkn"*Urkgign"gv"cn0"3;;;+0"

"

"

"

"

"
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304 Fw" uwlgv" uckp." xgtu" nÔkpvqnfitcpeg" cw" inwequg." lwuswÔcw"

fkcdflvg"fg"v{rg"4"
"

Nc"hkiwtg"7"rtfiugpvg"ngu"etkvfltgu"fkcipquvkswgu"fw"fkcdflvg"fg"v{rg"4"gv"fgu"cwvtgu"

hqtogu"fÔfivcv"j{rgtin{efiokswg"pqp"fkcdfivkswg"<" ngu"rgtuqppgu" kpvqnfitcpvgu"cw"inwequg"gv"

ngu"rgtuqppgu"rtfiugpvcpv"wpg"j{rgtin{efiokg"§"lgwp0"Egu"fgtpkfltgu"uqpv"eqpukffitfigu"eqoog"

rtfi/fkcdfivkswgu."ect"gnngu"qpv"wp"tkuswg"ceetw"fg"ffixgnqrrgt"wp"fkcdflvg"fg"v{rg"4"rct" nc"

uwkvg"*fg"Xgiv"gv"cn0"4223+"qw"wpg"rcvjqnqikg"EX""*Uejpgnn"("Uvcpfn"4228+0"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

Hkiwtg" 7<" Etkvfltgu" fkcipquvkswgu" fw" fkcdflvg" fg" v{rg" 4" *FÔcrtflu" Cogtkecp" Fkcdgvgu"

Cuuqekcvkqp""4229+"

"

"

Ejg¦"ngu"rgtuqppgu"c{cpv"wpg"vqnfitcpeg"pqtocng"cw"inwequg."nÔgzewtukqp"in{efiokswg"

cw"fgn§"fg"nc"xcngwt"dcucng"ffircuug"tctgogpv"fgwz"jgwtgu0"

NÔkpvqnfitcpeg"cw"inwequg"guv"wp"fivcv"ffihkpk"rct"wpg"finfixcvkqp"fg" nc"in{efiokg"fgwz"

jgwtgu"crtflu"wpg"ejctig"qtcng"gp"inwequg0"Egv"fivcv"ug"ectcevfitkug"rct"wpg"cwiogpvcvkqp"fg"

nc"in{efiokg"rquvrtcpfkcng"ecwufig"rct"wpg"fkokpwvkqp"fg"nc"ugpukdknkvfi"§"nÔkpuwnkpg"fgu"vkuuwu"

Pqtocn J{rgtin{efiokg"§"
lgwp

Kpvqnfitcpeg"cw"
inwequg

FKCDGVG

>"8.3"ooqn1n @"9"ooqn1n

>"9.:"ooqn1n @"33.3"ooqn1n

In{efiokg"§"lgwp

8.3"§"8.;"ooqn1n

9.:"§"33"ooqn1n

In{efiokg"4j"crtflu"
cfokpkuvtcvkqp"fg"97i"fg"

inwequg

Pqtocn J{rgtin{efiokg"§"
lgwp

Kpvqnfitcpeg"cw"
inwequg

FKCDGVG

>"8.3"ooqn1n>"8.3"ooqn1n @"9"ooqn1n@"9"ooqn1n

>"9.:"ooqn1n>"9.:"ooqn1n @"33.3"ooqn1n@"33.3"ooqn1n

In{efiokg"§"lgwp

8.3"§"8.;"ooqn1n8.3"§"8.;"ooqn1n

9.:"§"33"ooqn1n9.:"§"33"ooqn1n

In{efiokg"4j"crtflu"
cfokpkuvtcvkqp"fg"97i"fg"

inwequg
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rfitkrjfitkswgu"ekdngu"gv"rct"wp"j{rgtukpuwnkpkuog"tficevkh0"C"egvvg"fivcrg."ngu"ffiitcfcvkqpu"fw"

eqpvt»ng"in{efiokswg"tguvgpv"nkokvfigu"§"nc"rjcug"rquvrtcpfkcng0""

Gpuwkvg."ng"fkcdflvg"fg"v{rg"4"rgwv"crrctc¶vtg."ectcevfitkufi"rct"wpg"in{efiokg"§"lgwp"

uwrfitkgwtg"§"9"ooqn1n0"Ng"rcuucig"gpvtg"egu"fgwz"fivcvu"ug"hckv"rct"<""

/ wpg" ffiitcfcvkqp" rtqitguukxg" ceegpvwfig" fg" nc" ugpukdknkvfi" §" nÔkpuwnkpg" gv" rct"

eqpufiswgpv" fg" nc" ugpukdknkvfi" jfircvkswg" §" nÔkpuwnkpg" rqwt" htgkpgt" nc" rtqfwevkqp"

gpfqiflpg"fg"inwequg"

/ wpg"ffiitcfcvkqp"rtqitguukxg"fg"nÔkpuwnkpq/ufietfivkqp"cxge"nc"rgtvg"fw"rke"rtfieqeg"

fg"ufietfivkqp"fÔkpuwnkpg0"Egek"gpvtc¶pg"wpg"cwiogpvcvkqp"fg"nc"in{efiokg"§"lgwp"

ocku"cwuuk"fgu"in{efiokgu"rquvrtcpfkcngu0""

Kn" c" fivfi" ffioqpvtfi" swg" nc" ffiitcfcvkqp" fgu" in{efiokgu" rquvrtcpfkcngu" eqpvtkdwckv" §"

nÔj{rgtin{efiokg"inqdcng"qdugtxfig"ejg¦"ngu"fkcdfivkswgu"fg"v{rg"4"*Oqppkgt"gv"cn0"4228+0"

"

NÔj{rgtin{efiokg" dcucng" gv" nÔj{rgtin{efiokg" rquvrtcpfkcng" rctvkekrgpv" vqwvgu" fgwz"

cwz" eqornkecvkqpu" fkcdfivkswgu0" Ngu" j{rgtin{efiokgu" rquvrtcpfkcngu" tfirfivfigu" rqwttckgpv"

ckpuk" kpkvkgt"wp"e{eng"fÔj{rgtkpuwnkpfiokg"gv"fÔkpuwnkpq/tfiukuvcpeg"swk"cnvfltgtckv" nc"hqpevkqp"

fgu" egnnwngu" ｹ0" Fg" rnwu." nÔj{rgtin{efiokg" rgt" ug" c" wp" ghhgv" ffinfivfltg" uwt" nc" hqpevkqp" fgu"

egnnwngu"ｹ"rct"ng"rjfipqoflpg"fg"inweqvqzkekvfi"*Tquugvvk"gv"cn0"3;;2+0"Ckpuk."Nwfyki"uwiifltg"

swg"ngu"tfiikogu"swk"kpfwkugpv"fgu"tfirqpugu"in{efiokswgu"fingxfigu"uqpv"uwuegrvkdngu"fÔkpfwktg"

fgu"rjfipqoflpgu"fÔj{rgtkpuwnkpfiokg."fg"inweqvqzkekvfi"gv"fg"nkrqvqzkekvfi"swk"eqpvtkdwgpv"§"

nÔcnvfitcvkqp"fgu"egnnwngu"ｹ"*Nwfyki"4224+0"

"

305 J{rgtin{efiokg" rquvrtcpfkcng" gv" cwvtgu" tkuswgu"
ofivcdqnkswgu"cuuqekfiu"

"

Kn"guv"cfoku"§"rtfiugpv"swg" nc"tgncvkqp"rtqitguukxg"gpvtg"in{efiokg"rquvrtcpfkcng"gv"

tkuswg"ectfkqxcuewncktg"uÔfivgpfckv"dkgp"cw"fguuqwu"fw"ugwkn" nkfi"cw"fkcdflvg"*Uvtcvvqp"gv"cn0"

4222+0"Rnwukgwtu"fivwfgu"firkffiokqnqikswgu"qpv"oqpvtfi"swg"nc"tgncvkqp"gpvtg"nc"in{efiokg"gv"

ng"tkuswg"ectfkqxcuewncktg"fivckv"wp"eqpvkpwwo"swk"eqoogp›ckv"fflu"nc"vqnfitcpeg"pqtocng"cw"

inwequg"rqwt"uÔceegpvwgt"cxge"fgu"in{efiokgu"etqkuucpvgu"*Eqwvkpjq"gv"cn0"3;;;+0"C" nc" hqku"

ejg¦" fgu" uwlgvu" vqnfitcpvu" gv" kpvqnfitcpvu" cw" inwequg." ngu" fivwfgu" uwiifltgpv" swg" nc" tgncvkqp"

gpvtg"ocncfkgu"EX"gv"in{efiokg"guv"rnwu"octswfig"cxge"nc"in{efiokg"rquvrtcpfkcng"§"3j"qw"4j"

swÔcxge" ngu" in{efiokgu" §" lgwp" *Vjg" FGEQFG" uvwf{" itqwr" 3;;;+0" Kn" c" fivfi" uwiifitfi" swg" fgu"
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vtckvgogpvu"qw"tfiikogu"xkucpv"§"cofinkqtgt"nc"in{efiokg"§"lgwp"gv"nc"in{efiokg"rquvrtcpfkcng"

rgtogvvgpv" wp" ogknngwt" eqpvt»ng" in{efiokswg" *Uqtmkp" gv" cn0" 4227=" Yqgtng" gv" cn0" 4229="

Oqppkgt"gv"cn0"4229+0"Fg"rnwu."ngu"vtckvgogpvu"ekdncpv"nc"in{efiokg"rquvrtcpfkcng"tfifwkugpv"

ngu" fixflpgogpvu" xcuewncktgu0" Gp" ghhgv." wpg" ofivc/cpcn{ug" c" oqpvtfi" swÔkn" {" cxckv" wpg"

tfifwevkqp" fgu" fixflpgogpvu" EX" nqtuswg" nÔqp" fkokpwckv" ngu" gzewtukqpu" fg" nc" in{efiokg"

rquvrtcpfkcng" rct" wp" vtckvgogpv" rct" cectdqug" *Jcpghgnf" gv" cn0" 4226+0" NÔcectdqug" guv" wp"

kpjkdkvgwt"fg"nÔｸ/inwequkfcug"swk"tfifwkv"nc"rtqfwevkqp"fg"inwequg"§"rctvkt"fgu"fkuceejctkfgu"

gv" fgu" rqn{uceejctkfgu" fg" nÔcnkogpvcvkqp" cw" pkxgcw" fg" nÔkpvguvkp" it‒ng0" Fgu" tfiuwnvcvu"

ukokncktgu"qpv"fivfi"vtqwxfiu"cxge"nÔguuck"UVQR/PKFFO"fcpu"ngswgn"fgu"rgtuqppgu"kpvqnfitcpvgu"

cw"inwequg"vtckvfigu"rct"cectdqug"cxckgpv"wpg"tfifwevkqp"ukipkhkecvkxg"fw"tkuswg"fg"ocncfkg"

EX"*Ejkcuuqp"gv"cn0"4225+0"Fg"o‒og."fgu"uwlgvu"fkcdfivkswgu"vtckvfiu"rct"fgu"cpcnqiwgu"fg"

nÔkpuwnkpg"§"cevkqp" tcrkfg"rqwt"okgwz"eqpvt»ngt" nc"in{efiokg"rquvrtcpfkcng"rtfiugpvgpv"wpg"

cofinkqtcvkqp"fgu"octswgwtu"fg"tkuswgu"EX"*Egtkgnnq"gv"cn0"4224+0"

Rnwukgwtu" fivwfgu" qpv" oqpvtfi" swg" ngu" hnwevwcvkqpu" fg" nc" in{efiokg" rquvrtcpfkcng"

cxckgpv" wp" ghhgv" ffiengpejgwt" rnwu" urfiekhkswg" fw" uvtguu" qz{fcvkh" swg" nÔj{rgtin{efiokg"

ejtqpkswg"ejg¦"ngu"uwlgvu"fkcdfivkswgu"gv"ejg¦"ngu"uwlgvu"uckpu"*Oqppkgt"gv"cn0"4228="Egtkgnnq"

gv"cn0"422:+0"Egu"uwlgvu"ugtckgpv"uqwoku"§"fgu"rfitkqfgu"fg"uvtguu"qz{fcvkh"kpfwkvgu"rct"ngu"

gzewtukqpu"in{efiokswgu0""

NÔj{rgtin{efiokg"kpfwkv"fgu"f{uhqpevkqpu"gpfqvjfinkcngu"swk"qpv"wp"t»ng"oclgwt"fcpu"

ng"ffixgnqrrgogpv"fgu"eqornkecvkqpu"nkfigu"cw"fkcdflvg"*Dtqypngg"4223="Egtkgnnq"gv"cn0"4224+0"

Egu" f{uhqpevkqpu" ugtckgpv" fwgu" §" nc" uwtrtqfwevkqp" fÔkqpu" uwrgtqz{fgu" rct" nc" ejc¶pg" fg"

vtcpurqtv"okvqejqpftkcn"*Dtqypngg"4227+0"

"

"

"

"

"

"

"

"

"

"

"

"
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40 Eqoogpv"oqfwngt"nc"in{efiokg"rquvrtcpfkcng"<"qwvknu"
pwvtkvkqppgnu"A"

"

403 T»ng"fg"nc"pwvtkvkqp"

"
NÔj{rgtin{efiokg" rquvrtcpfkcng" eqpuvkvwgtckv" fqpe" wp" hcevgwt" fg" tkuswg" rqwt"

egtvckpgu" rcvjqnqikgu" ofivcdqnkswgu0" FÔq́" nÔkpvfit‒v" fÔwp" uwkxk" fgu" crrqtvu" inwekfkswgu"

cwvcpv" cw" rqkpv" fg" xwg" swcpvkvcvkh" swg" swcnkvcvkh." rqwt" qrvkokugt" nc" tfiiwncvkqp" fg" nc"

in{efiokg"rquvrtcpfkcng"ejg¦"ngu"uwlgvu"uckpu"qw"§"tkuswg"gv"ckpuk"wvknkugt"fgu"kpvgtxgpvkqpu"

pwvtkvkqppgnngu" ekdnfigu" rqwt" rtfixgpkt" rnwv»v" swg" iwfitkt" ngu" rcvjqnqikgu" cuuqekfigu" §"

nÔj{rgtin{efiokg"rquvrtcpfkcng0"""

Nc" eqorqukvkqp" gv" ngu" rtqrtkfivfiu" rj{ukeq/ejkokswgu" fgu" cnkogpvu" chhgevgpv" egvvg"

tfirqpug" ofivcdqnkswg" rquvrtcpfkcng0" Rct" gzgorng." rnwukgwtu" fivwfgu" qpv" oqpvtfi" swg"

nÔcffkvkqp"fg"hkdtgu"uqnwdngu"gv"xkuswgwugu"§"wp"tgrcu"tcngpvkuuckv"nÔcduqtrvkqp"fgu"inwekfgu"

gv" cofinkqtckv" nc" tfiiwncvkqp" fg" nc" in{efiokg" *Lgpmkpu" gv" cn0" 3;9:=" Yqngxgt" gv" cn0" 3;;3="

Nknlgdgti"gv"cn0"3;;8="Vcrr{"gv"cn0"3;;8="Dqwtfqp"gv"cn0"3;;;="Lwpvwpgp"gv"cn0"4224="Mcdkt"

gv" cn0" 4224=" Dgjcnn" gv" cn0" 4228+0" N)ghhgv" qdugtxfi" fgu" hkdtgu" cnkogpvcktgu" uwt" ngu" tfirqpugu"

rquvrtcpfkcngu" ugtckv"gp"rctvkg"f̂"§" nÔcwiogpvcvkqp"fg" nc"xkuequkvfi"fw"dqn"cnkogpvcktg"gv"

fqpe"§"wp"tcngpvkuugogpv"fg"nc"xkfcpig"icuvtkswg0"Fcpu"fÔcwvtgu"fivwfgu."eÔguv"nÔcffkvkqp"fg"

ocvkfltg"itcuug"cw"tgrcu"qw"fÔcekfgu"itcu"§"ejc¶pg"eqwtvg"*cekfg"ncevkswg."cekfg"cefivkswg."

cekfg" rtqrkqpkswg+" swk" fkokpwg" nc" xkfcpig" icuvtkswg." fkokpwg" nÔcduqtrvkqp" fw" inwequg"

gzqiflpg"gv"oqfwng" ckpuk" nc" in{efiokg"rquvrtcpfkcng" *Icppqp"gv" cn0" 3;;5=" Nknlgdgti" gv" cn0"

3;;:=" Pqtocpf" gv" cn0" 4223=" Htquv" gv" cn0" 4225+0" N)clqwv" fg" rtqvfikpgu" §" wp" tgrcu"

rtkpekrcngogpv"eqorqufi"fg"inwekfgu"chhgevg"nc"tfirqpug"in{efiokswg"§"eg"tgrcu"gp"cdckuucpv"

nc"tfirqpug"inwekfkswg"gv"gp"cwiogpvcpv"nc"ufietfivkqp"f)kpuwnkpg"*Hnq{f"gv"cn0"3;88c="Hnq{f"gv"

cn0" 3;88d="Pwvvcnn" gv" cn0" 3;:7=" Ng" Hnqej" gv" cn0" 3;;4="Pknuuqp" gv" cn0" 4226+0" N)ghhgv" qdvgpw"

ffirgpf"fw"v{rg"gv"fg"nc"swcpvkvfi"fg"rtqvfikpgu"gv"fg"nkrkfgu"clqwvfiu."ckpuk"swg"fw"v{rg"fg"

uwlgvu0"FÔcwvtgu"hcevgwtu"rtqrtgu"§"nÔcnkogpv"co{ncefi"gpvtgpv"cwuuk"gp"lgw"<" nc"xctkfivfi"fg"

n)cnkogpv"gv"uc"eqorqukvkqp"*gz"<"vgpgwt"gp"co{nqug"rqwt"ngu"rtqfwkvu"co{ncefiu."rtqrqtvkqp"

fg" inwequg" gv" fg" htwevqug." nc" ocvwtkvfi" f)wp" htwkv" qw" f)wp" nfiiwog." nc" hqtog" rj{ukswg"

*cnkogpv"gpvkgt"xu0"gp"ewdgu."gp"rwtfig."lwu000+."ng"vtckvgogpv"ewnkpcktg"qw"vgejpqnqikswg"*ng"

oqfg" fg" ewkuuqp." nc" vgorfitcvwtg" fg" ewkuuqp." nc" vgpgwt" gp" gcw" fw" oknkgw" fg" ewkuuqp"

gveÈ"gz"<" wp" vtckvgogpv" ofiecpkswg" rgwv" oqfkhkgt" nc" uvtwevwtg" fg" nÔcokfqp" *vcknng" fgu"

rctvkewngu." fgitfi" fg" ifincvkpkucvkqp+" gv" ng" tgpftg" ckpuk" rnwu" fkurqpkdng" §" nÔcevkqp" fgu"

co{ncugu+"*Dtcpf"gv"cn0"3;:7="Jqnv"("Oknngt"3;;6="Dqtpgv"3;;4+0"
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404"""NÔkpfgz"in{efiokswg"
"
" "
Kpfgz"in{efiokswg"<"ffihkpkvkqp"gv"ecnewn"
"

Ngu"inwekfgu"qpv"nqpivgoru"fivfi"encuukhkfiu"gp"hqpevkqp"fg"ngwt"eqorqukvkqp"ejkokswg"

*nqpiwgwt"fg"ngwtu"ejc¶pgu"f)cokfqp."tcrkfkvfi"fg"fkiguvkqp"gv"fg"ngwt"cduqtrvkqp"cw"pkxgcw"

fw" rgvkv" kpvguvkp+0" Uwkvg" §" nc" eqpuvcvcvkqp" swg" fgu" swcpvkvfiu" kfgpvkswgu" fg" inwekfgu"

fkhhfitgpvu" kpfwkuckgpv" fgu" tfirqpugu" in{efiokswgu" rquvrtcpfkcngu" fkhhfitgpvgu." ng" eqpegrv"

fÔkpfgz" in{efiokswg" hwv" rtqrqufi" rqwt" nc" rtgokfltg" hqku" rct" Fcxkf" Lgpmkpu" gp" 3;:3." swk" c"

rwdnkfi" wpg" nkuvg" fg" 73" cnkogpvu" cxge" ngwt" KI" tgurgevkh" *Lgpmkpu" gv" cn0" 3;:3+0" NÔkpfgz"

in{efiokswg" rgtogv" fg" encuugt" fgu" rqtvkqpu" fÔcnkogpvu" eqpvgpcpv" fgu" swcpvkvfiu"

fiswkxcngpvgu"fg"inwekfgu"gp"hqpevkqp"fg"ngwt"rqvgpvkgn"fÔfinfixcvkqp"fg"nc"eqpegpvtcvkqp"fg"

inwequg" fcpu" ng" ucpi0" Ng" rtkpekrg" fg" nÔKI" guv" fqpe" fg" rqwxqkt" swcpvkhkgt" ng" rqwxqkt"

j{rgtin{efiokcpv"fÔwp"cnkogpv"fqppfi"rct"tcrrqtv"§"egnwk"fÔwp"inwekfg"fg"tfihfitgpeg"*inwequg"

fcpu"nÔgcw"qw"rckp"dncpe+0""

N)KI"guv"ecnewnfi"gp"oguwtcpv"nc"uwthceg"uqwu"nc"eqwtdg"fg"nc"in{efiokg"gp"hqpevkqp"fw"

vgoru." uwkvg" §" n)kpiguvkqp" fg" 72" i" fg" inwekfgu" rtqxgpcpv" f)wp" cnkogpv" fqppfi." gv" gp" nc"

fkxkucpv"rct"nc"uwthceg"uqwu"nc"eqwtdg"fg"nc"in{efiokg"kpfwkvg"rct"72"i"fg"inwekfgu"rtqxgpcpv"

fg" n)cnkogpv" eqpvt»ng." ifipfitcngogpv" ng" inwequg" qw" ng" rckp" dncpe" *Yqngxgt" gv" cn0" 3;;3="

Yqngxgt" gv" cn0" 4225+0" Nc" hkiwtg" 8" knnwuvtg" ng" ecnewn" fg" nc" uwthceg" uqwu" nc" eqwtdg" fg"

n)cwiogpvcvkqp"fg"nc"in{efiokg"wvknkufig"fcpu"ng"ecnewn"fg"n)KI"f)wp"cnkogpv0"Nc"uwthceg"uqwu"nc"

eqwtdg"f)wp"cnkogpv"u)ghhgevwg"rct"ng"ecnewn"fg"nc"uwthceg"uqwu"nc"eqwtdg"fg"n)cwiogpvcvkqp"

fg"nc"in{efiokg"cw/fguuwu"fg"nc"nkipg"fg"dcug"*eqttgurqpfcpv"§"nc"in{efiokg"§"lgwp+0"Qp"rctng"

fÔcktg" uqwu" eqwtdg" kpetfiogpvfig0" Rct" itcoog" fg" inwekfgu." wp" cnkogpv" cxge" wp" KI" fingxfi"

rtqfwkv" wp" rke" in{efiokswg" rnwu" korqtvcpv" gp" ukvwcvkqp" rquvrtcpfkcng" gv1qw" wpg" tfirqpug"

in{efiokswg" rnwu" fingxfig" cw" eqwtu" fgu" 4" rtgokfltgu" jgwtgu." sw)wp" cnkogpv" cxge" wp" KI" dcu"

*Hkiwtg"8+0""
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Hkiwtg"8"<"NÔkpfgz"in{efiokswg"<"knnwuvtcvkqp"gv"rtkpekrg"fg"ecnewn"*fÔcrtflu"Yqngxgt"gv"cn0"

3;:8+."kCUE"<"Cktg"uqwu"eqwtdg"kpetfiogpvfig"

"

"

"
Hcevgwtu"kphnwgp›cpv"nÔkpfgz"in{efiokswg"
"

Ngu" hcevgwtu" kphnwgp›cpv" nc" tfirqpug" in{efiokswg" ffietkvu" rtfiefifgoogpv" qpv"

fixkfgoogpv" wp" korcev" uwt" nÔkpfgz" in{efiokswg0" Eg" swk" kornkswg" swg" nÔKI" fÔwp" cnkogpv"

eqpuqoofi"cw"eqwtu"fÔwp"tgrcu"ugtc"fkhhfitgpv"fg" nÔKI"fg" nÔcnkogpv"eqpuqoofi"fg"ocpkfltg"

kuqnfig0"Egu"hcevgwtu" kphnwgpegpv"n)KI"gv" nc"tgrtqfwevkdknkvfi"fg"uqp"ecnewn0"Ckpuk." ng"eqpegrv"

fÔKI" c" fivfi" fivgpfw" §" wpg" eqodkpckuqp" fg" fkhhfitgpvu" cnkogpvu" inwekfkswgu" cxge" wpg"

eqorqukvkqp"fipgtifivkswg"xctkcdng"gp"rtqvfikpgu"gv"gp"nkrkfgu."gv"ng"ecnewn"fg"nÔKI"fw"tgrcu"

qw"fw"rncv"guv"fcpu"eg"ecu"dcufi"uwt"nc"eqpvtkdwvkqp"fg"n)KI"fg"ejcewp"fgu"finfiogpvu"fw"tgrcu"

*Yqngxgt" gv" cn0" 3;:7=" Ejgy" gv" cn0" 3;::+0" Eg" ecnewn" rgtogv" fg" encuukhkgt" nc" tfirqpug"

in{efiokswg"f)wp"tgrcu"it¤eg"§"n)KI"tgurgevkh"fg"ejcewp"fgu"cnkogpvu"eqorqucpv"ng"ogpw0""

Kn"gzkuvg"fgu"xctkcvkqpu"kpvtc"gv"kpvgt/kpfkxkfwgnngu"korqtvcpvgu"fg"nÔKI0"Eqoog"egnc"

c" fivfi" ffioqpvtfi" rct" Tcuowuugp" ejg¦" fgu" uwlgvu" fkcdfivkswgu." ngu" eqorqucpvgu" kpvtc" gv"

kpvgtkpfkxkfwgnngu"tgrtfiugpvgpv"48'"gv"96'"fg"nc"xctkcpeg"vqvcng"fgu"KI"*Tcuowuugp"3;;5+0"

NÔwvknkucvkqp"fg"nÔKI"gv"nc"eqorctckuqp"gpvtg"ngu"fivwfgu"pfieguukvgpv"wpg"uvcpfctfkucvkqp"fg"

nc"ofivjqfqnqikg"rct"nc"eqoowpcwvfi"uekgpvkhkswg"*Yqngxgt"gv"cn0"3;;2="Yqngxgt"gv"cn0"3;;3="

Yqngxgt"gv"cn0"422:+0"

"
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Kpfgz"in{efiokswg"fgu"cnkogpvu"
"

Lwusw)§"eg"lqwt."rnwu"fg"972"cnkogpvu"qpv"fivfi"vguvfiu"chkp"fg"oguwtgt"ngwt"KI"*Hquvgt/

Rqygnn"gv"cn0"4224+0"Ngu"cnkogpvu"rtfiugpvcpv"wp"KI"dcu"kpenwgpv"nc"oclqtkvfi"fgu"nfiiwogu"gv"

fgu"htwkvu."ngu"nfiiwokpgwugu"gv"ng"rckp"§"itckpu"gpvkgtu."eqpvtcktgogpv"cwz"cnkogpvu"cxge"wp"

KI" fingxfi" swk" kpenwgpv" vqwu" ngu" rtqfwkvu" efitficnkgtu" tchhkpfiu" *eqoog" ng" rckp" dncpe+." ngu"

rqoogu"fg"vgttg"gv"ng"tk¦0"Kn"c"fivfi"oqpvtfi"swg"nc"tfirqpug"in{efiokswg"§"wp"tgrcu"eqorngzg"

rgwv"‒vtg"rtfifkvg"§"rctvkt"fg" nÔKI"fgu"eqpuvkvwcpvu"fg"eg"tgrcu."fg"ocpkfltg"tgncvkxgogpv"

rtfiekug"gp"wvknkucpv"ngu"ofivjqfgu"fg"oguwtgu"uvcpfctfkufigu"*Yqngxgt"gv"cn0"3;:8="Ejgy"gv"

cn0"3;::="Yqngxgt"gv"cn0"3;;8="Yqngxgt"gv"cn0"4228+0"

"

"

Cnkogpv" KI"tfihfitgpeg"inwequg" KI"tfihfitgpeg"rckp"dncpe"

Uceejctqug" 89" ;4"

Inwequg" 322" 35:"

Htwevqug" 45" 54"

Okgn" 97" 326"

Nckv" 4:" 5;"

Ngpvknngu" 44/52" 52/62"

R¤vgu" 58/73" 72/92"

Rckp"Dncpe" 94" 322"

Rckp"eqorngv" 64" 7:"

Rqoog"fg"vgttg" :9" 342"

Dcpcpg"gpvkfltg" 53" 65"

Qtcpigu" 67" 84"

Vqocvgu" ;" 35"

Vcdngcw"4"<"Kpfgz"in{efiokswg"*KI+"fg"swgnswgu"cnkogpvu"wuwgnu."*fÔcrtflu""Hquvgt/
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Ejctig"in{efiokswg"*EI+"
"

Wp"cwvtg"eqpegrv"c"fivfi"rtqrqufi"rqwt"swcpvkhkgt"nc"tfirqpug"in{efiokswg"f)wpg"rqtvkqp"

fÔwp" cnkogpv" <" nc" ejctig" in{efiokswg" *qw" in{egoke" nqcf" gp" cpincku+." swk" guv" ecnewnfig" gp"

ownvkrnkcpv" n)KI" rct" nc" swcpvkvfi" fg" inwekfgu" eqpvgpwg" fcpu" nc" rqtvkqp" ugtxkg" fg" n)cnkogpv""

*Hquvgt/Rqygnn"gv"cn0"4224+0"

"
KI."EI"gv"ghhgvu"rj{ukqnqikswgu"

"

Uwkvg" cwz" pqodtgwz" vtcxcwz" rwdnkfiu" egu" vtgpvg" fgtpkfltgu" cppfigu" uwt" ng" uwlgv."

rnwukgwtu" ghhgvu" dfipfihkswgu" qpv" fivfi" cuuqekfiu" §" nc" eqpuqoocvkqp" fg" rtqfwkvu" §" kpfgz"

in{efiokswg"hckdng."vgnu"swÔwpg"cofinkqtcvkqp"fw"eqpvt»ng"in{efiokswg"gv"fg"nc"ugpukdknkvfi"§"

nÔkpuwnkpg."wpg"cofinkqtcvkqp"fw"rtqhkn"nkrkfkswg"gv"wpg"cwiogpvcvkqp"fg"nc"ucvkfivfi"*Lgpmkpu"

gv" cn0" 4224c=" Dtcpf/Oknngt" gv" cn0" 4225+0" Gp" ghhgv." rnwukgwtu" fivwfgu" qpv" ffioqpvtfi" swg" nc"

eqpuqoocvkqp"ejtqpkswg"f)wpg"fkflvg"c{cpv"wpg"ejctig"in{efiokswg" fingxfig"guv" cuuqekfig"§"

wpg"cwiogpvcvkqp"fw" tkuswg"fg"ffixgnqrrgt" ng" fkcdflvg"fg" v{rg"4"qw"wpg"ocncfkg" ectfkq/

xcuewncktg"*Nkw"gv"cn0"4222="Nwfyki"4224+0"

Gp" 422:." wpg"ofivc/cpcn{ug" c" fivfi" tficnkufig" rct" Nkxgug{" rqwt" hcktg" ng" rqkpv" uwt" ngu"

tgncvkqpu" gpvtg" kpfgz" in{efiokswg." ejctig" in{efiokswg" gv" ucpvfi" *Nkxgug{" gv" cn0" 422:c="

Nkxgug{" gv" cn0" 422:d+0" FÔcrtflu" egvvg" ofivc/cpcn{ug" tficnkufig" uwt" 67" fivwfgu" *cw" vqvcn" ;94"

uwlgvu+."uk"ngu"ghhgvu"dfipfihkswgu"fgu"cnkogpvu"§"kpfgz"in{efiokswg"dcu"gp"vgtogu"fg"eqpvt»ng"

in{efiokswg"uqpv"fqtfipcxcpv"cfoku"ejg¦"ngu"rgtuqppgu"fkcdfivkswgu"fg"v{rg"4."ng"ffidcv"guv"

vqwlqwtu"qwxgtv"gp"eg"swk"eqpegtpg"ngu"uwlgvu"uckpu0"

"

KI."ofivcdqnkuog"inwekfkswg."ugpukdknkvfi"§"nÔkpuwnkpg"gv"fkcdflvg"

Fgwz" fivwfgu." nc" PwtuguÔ" Jgcnvj" Uvwf{" *Ucnogt„p" gv" cn0" 3;;9+." gv" nc" Jgcnvj"

Rtqhguukqpcn"Uvwf{"*Ucnogt„p"gv"cn0"3;;9+"qpv"vtqwxfi"wpg"tgncvkqp"kpxgtug"gpvtg"nÔKI"gv" ng"

tkuswg" fg" ffixgnqrrgt" wp" fkcdflvg" fg" v{rg" 40" Fg" egv" hckv." nc" rquukdknkvfi" sw)wpg" fkflvg" f)KI"

fingxfi." gv" §" hckdng" vgpgwt" gp" hkdtgu" cwiogpvg" ng" tkuswg" fg" fkcdflvg" fg" v{rg" 4" ejg¦" wpg"

rqrwncvkqp" rtfiugpvcpv" wpg" qdfiukvfi." wpg" kpvqnfitcpeg" cw" inwequg" qw" wpg" tfiukuvcpeg" §"

n)kpuwnkpg" c" fivfi" uqwngxfig0" NÔj{rqvjflug" fg" Mqrr" guv" swg" nc" eqpuqoocvkqp" tfiiwnkfltg"

fÔcnkogpvu"inwekfkswgu"cxge"wp"KI"fingxfi."kpfwkv"wpg"fgocpfg"kpuwnkpkswg"ceetwg"cw"pkxgcw"

fw"rcpetficu"etficpv"ckpuk"wpg"j{rgtvtqrjkg"gv"wpg"f{uhqpevkqp"fgu"egnnwngu"ｹ."tfiuwnvcpv"gp"

wpg"j{rgtkpuwnkpfiokg"rquvrtcpfkcng"gv"fixgpvwgnngogpv"§"wpg"tfiukuvcpeg"§"n)kpuwnkpg"*Mqrr"

4225+0"Vqwvghqku."nc"rgtvg"fg"hqpevkqp"fgu"egnnwngu"ｹ"fw"rcpetficu"rqwttckv"cwuuk"‒vtg"nkfig"§"
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wpg" inweqvqzkekvfi" ecwufig"rct" n)j{rgtin{efiokg" gnng/o‒og"qw" §" wpg"oqdknkucvkqp" gzeguukxg"

fgu"CIPG"ugeqpfcktg"§"n)j{rqin{efiokg"rquvrtcpfkcng"*Yknngvv"gv"cn0"4224+0"

C" nÔkpxgtug." kn" ugodng"sw)wpg"fkflvg"eqorqufig"fg"inwekfgu"fg" hckdng" KI"cofinkqtg" nc"

ugpukdknkvfi" §" n)kpuwnkpg." fkokpwg" nc" in{efiokg" rquvrtcpfkcng" gv" ng" tkuswg" f)j{rqin{efiokg"

ugeqpfcktg" §" n)cduqtrvkqp" fgu" inwekfgu" *Dtcpf/Oknngt" gv" cn0" 4224=" Tqdgtvu" gv" RKvvc" 4225="

Dtcpf/Oknngt"gv"cn0"4225+0"Gp"ghhgv."wpg"dckuug"fg"n)qtftg"fg"32"'"fg"n)KI"f)wp"tgrcu"tfiuwnvg"

gp" wpg" cwiogpvcvkqp" fg" 52" '" fg" nc" ugpukdknkvfi" §" n)kpuwnkpg" ejg¦" ng" rcvkgpv" fkcdfivkswg"

*Tk¦mcnnc" gv" cn0" 4224+0" Wpg" ofivc/cpcn{ug" ghhgevwfig" rct" Oknngt" §" rctvkt" fg" 33" fivwfgu."

u)fiejgnqppcpv"uwt"wpg"rfitkqfg"fg"4"§"34"ugockpgu."eqorctcpv"fgu"tfiikogu"f)KI"dcu"cxge"fgu"

tfiikogu" f)KI" fingxfiu" fcpu" ng" vtckvgogpv" fw" fkcdflvg." c" rgtoku" f)qdugtxgt" wpg" fkokpwvkqp"

ukipkhkecvkxg" fg" n)jfioqinqdkpg" in{swfig" *JdC3e+." gv" fg" nc" in{efiokg" lqwtpcnkfltg" uwkvg" §"

n)wvknkucvkqp"fg"tfiikogu"fÔKI"dcu"*Yknngvv"gv"cn0"4224="Oknngt"3;;6+0"Nc"eqodkpckuqp"fÔwp"KI"

dcu"gv"fÔwpg"vgpgwt"gp"hkdtgu"fingxfig"c"wp"t»ng"dfipfihkswg"gp"vgtog"fÔfieqpqokg"fÔkpuwnkpg"

ejg¦"fgu"hgoogu"§"tkuswg"fg"fkcdflvg"fg"v{rg"4"*Quvocp"gv"cn0"4228+0"Ngu"rtqfwkvu"fÔKI"dcu"

cofinkqtgpv" nc" vqnfitcpeg" cw" inwequg" ejg¦" ngu" uwlgvu" uckpu" qw" fkcdfivkswgu" *Yqngxgt" gv" cn0"

3;::c="Nknlgdgti"("Dlqtem"4222+0"

Nkxgug{"c"oku"gp"fixkfgpeg"fcpu"uc"ofivc/cpcn{ug"swg" nc"in{efiokg"§"lgwp"gv"ng"vcwz"

fÔjfioqinqdkpg"in{swfig"fivckgpv"tfifwkvu"uwkvg"§"nÔkpiguvkqp"fg"tfiikog"§"KI"gv"EI"dcu"ejg¦"ngu"

rgtuqppgu" fqpv" nc" in{efiokg" §" lgwp" fivckv" §" nc" dcug" uwrfitkgwtg" §" 7" ooqn1N0" Fg" rnwu."

nÔcwiogpvcvkqp"fg"nc"eqpuqoocvkqp"fg"inwekfgu"pqp"fkiguvkdngu"cwtckv"wp"ghhgv"cffkvkh"uwt"

nÔKI0"Nc"ugpukdknkvfi"§"nÔkpuwnkpg"ugtckv"fg"o‒og"cofinkqtfig"rct"nc"eqpuqoocvkqp"fg"tfiikogu"

fÔKI1EI" dcu" gv" §" jcwvg" vgpgwt" gp" inwekfgu" pqp" fkiguvkdngu." ocku" fg" ocpkfltg" pqp"

ukipkhkecvkxg"uk"ugwng"nc"rqrwncvkqp"fg"rqkfu"pqtocn"guv"rtkug"gp"eqorvg0"

Ngu" ghhgvu"ofivcdqnkswgu" fgu" rtqfwkvu" §" KI" dcu" uwt" nc" tfirqpug" in{efiokswg" ugtckgpv"

nkfiu"oclqtkvcktgogpv"cw"vcwz"fÔcduqtrvkqp"rnwu"hckdng"fgu"inwekfgu"fcpu"nÔkpvguvkp"*Lgpmkpu"

gv"cn0"3;:3="Yqngxgt"gv"cn0"3;;3="Lgpmkpu"gv"cn0"4224d+0"Gp"rnwu"fÔwp"ghhgv"tfifwevgwt"fg"nc"

in{efiokg"rquvrtcpfkcng"gp"ckiw."kn"c"fivfi"ffioqpvtfi"fcpu"rnwukgwtu"fivwfgu"swg"nÔkpiguvkqp"fg"

tgrcu" fÔKI" dcu" rqwxckv" fkokpwgt" cwuuk" nc" tfirqpug" in{efiokswg" cw" tgrcu" uwkxcpv." egek"

kpfkswcpv"wpg"cofinkqtcvkqp"fg"nc"tfiiwncvkqp"in{efiokswg"cw"eqwtu"fg"nc"lqwtpfig"*Lgpmkpu"gv"

cn0" 3;:4+0" Ckpuk" nÔkpiguvkqp" fg" tgrcu" fÔKI" dcu" cw" rgvkv/ffilgwpgt" oqfkhkg" nc" tfirqpug"

in{efiokswg"cw"ffilgwpgt"uwkxcpv"*Nknlgdgti"gv"cn0"3;;;="Nknlgdgti"("Dlqtem"4222+."fg"o‒og"

egv"ghhgv"c"fivfi"qdugtxfi"gpvtg" nÔkpiguvkqp"fw"f¶pgt" fÔKI"dcu" uwt" ng"rgvkv"ffilgwpgt" uwkxcpv"

*Dtkijgpvk"gv"cn0"4228="Itcphgnfv"gv"cn0"4228="Pknuuqp"gv"cn0"4228+0"

FÔcwvtg" rctv." kn" c" fivfi" oqpvtfi" swÔwp" tfiikog" fÔKI" dcu" rqwxckv" cofinkqtgt" ng" rtqhkn"

nkrkfkswg"*fkokpwvkqp"fw"NFN/ejqnguvfitqn"gv"fgu"vtkin{efitkfgu"ckpuk"sw)wpg"cwiogpvcvkqp"fw"
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JFN/ejqnguvfitqn+"*Lgpmkpu"gv"cn0"3;:7="Htquv"gv"cn0"3;;;="Hqtf"("Nkw"4223="Cwiwuvkp"gv"cn0"

4224="Unqvj"gv"cn0"4226+0"

Kn"guv"rquukdng"fg"fkokpwgt"nc"ejctig"in{efiokswg"fÔwp"tfiikog"uqkv"rct"nc"fkokpwvkqp"

fg"nc"swcpvkvfi"vqvcng"fg"inwekfgu"qw"rct"nc"dckuug"fg"n)KI"fg"n)cnkogpv."eg"swk"c"rqwt"ghhgv"fg"

fkokpwgt"nc"in{efiokg"rquvrtcpfkcng0"Vqwvghqku."ngu"ghhgvu"uwt"ngu"pkxgcwz"fg"eqpegpvtcvkqpu"

gp"kpuwnkpg."CIPG"gv"vtkin{efitkfgu"ugtqpv"fkhhfitgpvu"gp"hqpevkqp"fgu"ejcpigogpvu"ghhgevwfiu"

*Yqngxgt"gv"cn0"4225+0"

"

KI"gv"rqkfu1ucvkfivfi"

Nc"swcpvkvfi"ckpuk"swg"nc"swcnkvfi"fgu"inwekfgu"cnkogpvcktgu"rqwttckgpv"lqwgt"wp"t»ng"

korqtvcpv"fcpu"nc"rtfixcngpeg"fg"n)qdfiukvfi"*Nwfyki"4225+0""

Wpg" itcpfg" oclqtkvfi" fgu" fivwfgu" swk" qpv" cpcn{ufi" nÔkorcev" fg" nÔKI" uwt" nc" ucvkfivfi" qpv"

ffioqpvtfi"wpg"cwiogpvcvkqp"fg" nc"ucvkfivfi."wp"tgvqwt" tgvctffi"fg" nc"ugpucvkqp"fg"hcko."qw"

wpg"fkokpwvkqp"fg"nc"rtkug"cnkogpvcktg"crtflu"nÔkpiguvkqp"fg"rtqfwkvu"§"KI"dcu"eqorctfiu"cwz"

rtqfwkvu"§"KI"fingxfi"*Nwfyki"4222="Tqdgtvu"4225="Dcnn"gv"cn0"4225="Cpfgtuqp"gv"cn0"4225+0"

" Wpg"fkokpwvkqp"tcrkfg"fg"nc"in{efiokg"rquvrtcpfkcng"rqwttckv"cwiogpvgt"nc"ugpucvkqp"

fg" hcko" gv" rtqxqswgt" wp" itkipqvcig" rnwu" htfiswgpv." §" rtgpftg" gp" eqorvg" gp" vgtogu" fg"

ocpcigogpv"fg"nc"rtkug"fg"rqkfu"*Nwfyki"4225+0"NÔj{rqvjflug"cxcpefig"guv"swg"nÔkpiguvkqp"

fÔwp"tgrcu"§"KI"fingxfi"kpfwkv"wpg"cwiogpvcvkqp"fg"nc"nkdfitcvkqp"fÔkpuwnkpg"gv"wpg"kpjkdkvkqp"

rctcnnflng"fg" nc" ufietfivkqp"fg"inweciqp"gv"fg" nc" nkrqn{ug." nkokvcpv"ckpuk" nc"fkurqpkdknkvfi"fgu"

tfiugtxgu" fipgtifivkswgu" fg" nÔqticpkuog0" Fg" rnwu." n)cwiogpvcvkqp" fg" n)crrfivkv" uwkvg" §" nc"

eqpuqoocvkqp" f)cnkogpvu" cxge" wp" KI" fingxfi" u)gzrnkswgtckv" rct" nc" fkokpwvkqp" tcrkfg" fg" nc"

in{efiokg"*n)j{rqin{efiokg"tgncvkxg"fivcpv"wp"ukipcn"swk"uvkowng"nc"hcko+."eqpufiswgpeg"fg"nc"

tfiiwncvkqp" fg" nc" tfirqpug" jqtoqpcng" cevkxfig" chkp" fg" pqtocnkugt" ngu" pkxgcwz" fg" inwequg"

ektewncpv" *Tqdgtvu" 4225+0" Kpxgtugogpv." nc" eqpuqoocvkqp" f)cnkogpvu" cxge" wp" hckdng" KI"

rqwttckv"‒vtg"wpg"ofivjqfg"ghhkeceg"chkp"fg" hceknkvgt" nc" tfifwevkqp"fg" n)crrqtv"fipgtifivkswg"

lqwtpcnkgt"gv"ng"eqpvt»ng"fw"rqkfu"eqtrqtgn"fw"hckv"fg"ngwt"ghhgv"uwt"nc"ucvkfivfi"*Cpfgtuqp"("

Yqqfgpf"4225+."qw"gp"rtkxknfiikcpv" n)qz{fcvkqp"fgu"CIPG"eqoog"uqwteg"f)fipgtikg" *Dtcpf/

Oknngt"gv"cn0"4224+0"

"

"

"

"

"

"
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405""""Pqvkqp"fÔcnkogpv"hqpevkqppgn"
"

Vqwv" cnkogpv" guv" hqpevkqppgn" fg" rct" uc" hqpevkqp" fg" hqwtpkvwtg" fg" pwvtkogpvu" gv"

fÔfipgtikg"§"" nÔqticpkuog0"Ng"vgtog"fÔcnkogpv"hqpevkqppgn"ffiukipg"rnwu"urfiekhkswgogpv"wp"

cnkogpv" rqwt" ngswgn" wpg" cnnfiicvkqp" ucpvfi" c" fivfi" fqewogpvfig" fcpu" ng" ecftg" fÔwpg"

cnkogpvcvkqp" eqwtcpvg" *Dcufgxcpv" 4223+0" Kn" ug" ffihkpkv" §" vtcxgtu" egvvg" cnnfiicvkqp" e)guv/§/

fktg"<"Å"Vqwv"oguucig."ogpvkqp"qw"tgrtfiugpvcvkqp"swk"fipqpeg."kornkswg"qw"uwiifltg"swÔwpg"

fgptfig" cnkogpvcktg" rquuflfg" fgu" ectcevfitkuvkswgu." rtqrtkfivfiu" qw" ghhgvu" rctvkewnkgtu" nkfiu"

pqvcoogpv"§"uc"pcvwtg."uc"eqorqukvkqp."uc"xcngwt"pwvtkvkxg."uqp"oqfg"fg"rtqfwevkqp"gv"fg"

vtcpuhqtocvkqp"qw"vqwvg"cwvtg"swcnkvfi."swgn"swg"uqkv"ng"oq{gp"qw"nc"hqtog"fg"vtcpuokuukqp"

fg" eg"oguucig0" Wpg" cnnfiicvkqp" fivcdnkv" wp" nkgp" gzrnkekvg" gpvtg" nÔcnkogpv" gv" wpg" hqpevkqp"

rj{ukqnqikswg."wp"octswgwt."wp"fivcv"nkfi"§"nc"ucpvfi."wpg"ocncfkg"Ç0""

NÔcnkogpv" hqpevkqppgn" guv" wp" cnkogpv" §" rctv" gpvkfltg" gv" hckv" rctvkg" fÔwpg"

cnkogpvcvkqp" fiswknkdtfig." o‒og" uÔkn" c" fgu" swcnkvfiu" rctvkewnkfltgu" gv" cikv" uwt" wpg" hqpevkqp"

rj{ukqnqikswg"rtfiekug0"NÔcvvgpvkqp"fqkv"rqtvgt"rctvkewnkfltgogpv"uwt"ngu"ghhgvu"fgu"cnkogpvu"

uwt" fgu" hqpevkqpu" dkqnqikswgu" dkgp" kfgpvkhkfigu" swk" vqwejgpv" fg" ocpkfltg" fktgevg" nc" ucpvfi"

gv1qw"nc"tfifwevkqp"fw"tkuswg"fÔwpg"rcvjqnqikg0" "

Ng" ffixgnqrrgogpv" fgu" cnkogpvu" hqpevkqppgnu" guv" fixkfgoogpv" wp" gplgw" fg" ucpvfi"

rwdnkswg"*cofinkqtcvkqp"fg"nc"ucpvfi."tfifwevkqp"fgu"ffirgpugu"gv"eq̂vu"cuuqekfiu+"ocku"cwuuk"wp"

gplgw"fieqpqokswg"*eqoogtekcnkucvkqp"fg"pqwxgcwz"rtqfwkvu."eqpewttgpeg"cxge"nÔkpfwuvtkg"

rjctocegwvkswg+0""

Rct"eqpufiswgpv."ngu"oqfcnkvfiu"fÔwvknkucvkqp"fgu"cnnfiicvkqpu"uqpv"§"ffihkpkt"fg"ocpkfltg"

tkiqwtgwug" gv" eqpugpuwgnng0" NÔfixcnwcvkqp" fgu" cnkogpvu" hqpevkqppgnu" guv" wp" rtqeguuwu"

ofivjqfqnqikswg"dkgp"rtfieku"gv"ffivgtokpfi"cw"pkxgcw"gwtqrfigp0"Egvvg"fixcnwcvkqp"eqortgpf"

fgwz"rctvkgu"<" wpg"rtgokfltg" ufitkg"fÔfixcnwcvkqpu." Å"encuukswgu"Ç"eqoog"rqwt" vqwv"cnkogpv"

*j{ikflpg." ufiewtkvfi." eqphqtokvfi.È+" gv" wpg" ufitkg" fÔfixcnwcvkqpu" urfiekhkswgu" uwt" uc" hqpevkqp"

cxcpefig0" NÔcnkogpv" hqpevkqppgn"fqkv" Å"gpvtc¶pgt"wpg"xctkcvkqp"fÔwpg"cornkvwfg" uwhhkucpvg"

fÔwp" kpfkecvgwt" rgtvkpgpv" *dkqnqikswg." rj{ukqnqikswg." enkpkswg" qw" firkffiokqnqikswg+" fg"

nÔfivcv" fg" ucpvfi" swcpf" kn" guv" eqpuqoofi"gp"swcpvkvfi" tckuqppcdng" *eqpuqoocvkqp" eqwtcpvg"

ucpu"cnvfitgt"nÔfiswknkdtg"pwvtkvkqppgn+Ç0""

Cw"pkxgcw"gwtqrfigp."wpg"cevkqp"eqpegtvfig"c"fivfi"okug"gp"rnceg"rqwt"fkuewvgt"fgu""

cnkogpvu" hqpevkqppgnu"<" HWHQUG" *Hwpevkqpcn" Hqqf" Uekgpeg" kp" Gwtqrg+0" Egvvg" kpuvcpeg" c"

pqvcoogpv" rtqrqufi" wp" uejfioc" rqwt" cuuqekgt" ngu" cnnfiicvkqpu" hqpevkqppgnngu" §" wpg"

lwuvkhkecvkqp"uekgpvkhkswg"tkiqwtgwug"dcufig"uwt"fgu"rtgwxgu"uekgpvkhkswgu"uqnkfgu0"Wpg"hqku."

ngu" eqorqucpvu" cnkogpvcktgu" c{cpv" wp" ghhgv" rqvgpvkgn" kfgpvkhkfiu." ngu" ofiecpkuogu" rct"

nguswgnu"knu"oqfwngpv"ngu"hqpevkqpu"kornkswfigu"fcpu"nc"ucpvfi"qw"nc"tfifwevkqp"fgu"tkuswgu"fg"
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rcvjqnqikg"fqkxgpv"‒vtg"fivwfkfiu0"Rwku"wpg" hqku"swg"fgu"j{rqvjflugu"qpv"fivfi"fiokugu" uwt" ngu"

ofiecpkuogu"fÔcevkqp"fgu"cnkogpvu."egnngu/ek"fqkxgpv"‒vtg"fivc{figu"fÔfivwfgu"fÔkpvgtxgpvkqp"

pwvtkvkqppgnng"ejg¦"nÔjqoog."fcpu"nc"rqrwncvkqp"ifipfitcng"gv1qw"fcpu"nc"rqrwncvkqp"§"tkuswg"

xkufig0"Rqwt"eg"hcktg."kn"hcwv"kfgpvkhkgt"fgu"octswgwtu"rgtvkpgpvu"gv"tqdwuvgu"rqwt"nÔghhgv"uwt"

nc" ucpvfi." wpg" hqpevkqp" dkqnqikswg" qw" ng" tkuswg" fg" rcvjqnqikg." gv" swcpvkhkgt" nÔghhgv" fg"

nÔcnkogpv"uwt"egu"rctcoflvtgu0""

Hkiwtg"9"<"Lwuvkhkecvkqp"uekgpvkhkswg"fgu"cnnfiicvkqpu"pwvtkvkqppgnngu"*fÔcrtflu"Ciigvv"gv"cn0"

4227+"

  

Octswgwtu"
fg"etkvfltg"

kpvgtofifkcktg

Cnnfiicvkqp"
v{rg"D

Cnnfiicvkqp"
v{rg"C

Cofinkqtcvkqp"
fg"hqpevkqp

Tfifwevkqp"fg"
tkuswg"fg"
ocncfkg

Octswgwtu"fg"nc"
hqpevkqp1tfirqpug"
dkqnqikswg"ekdnfig

Octswgwtu"
fÔgzrqukvkqp"§ wp"

eqorqucpv"cnkogpvcktg
Eqpuqoocvkqp"fÔwp"
cnkogpv"hqpevkqppgn

Octswgwtu"
fg"etkvfltg"

kpvgtofifkcktg

Cnnfiicvkqp"
v{rg"D

Cnnfiicvkqp"
v{rg"C

Cofinkqtcvkqp"
fg"hqpevkqp

Tfifwevkqp"fg"
tkuswg"fg"
ocncfkg

Octswgwtu"fg"nc"
hqpevkqp1tfirqpug"
dkqnqikswg"ekdnfig

Octswgwtu"
fÔgzrqukvkqp"§ wp"

eqorqucpv"cnkogpvcktg
Eqpuqoocvkqp"fÔwp"
cnkogpv"hqpevkqppgn
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406"""Ngu"hkdtgu"cnkogpvcktgu"
"

"

Ffihkpkvkqp"

"

Ng" eqpegrv" fg" Å"hkdtg" cnkogpvcktg"Ç" c" eqpukffitcdngogpv" fixqnwfi" fwtcpv" ngu" 32"

fgtpkfltgu"cppfigu0"Kn"tgitqwrg"ockpvgpcpv"wp"itqwrg"fg"uwduvcpegu"dgcweqwr"rnwu"nctig"swg"

eg"swk"guv"eqoowpfiogpv"cfoku"§" nc"dcug0"Ng"ffidcv" ug"rqwtuwkv"gp"ghhgv"rqwt" ucxqkt" uwt"

swgnng" dcug" wpg" hkdtg" cnkogpvcktg" fqkv" ‒vtg" ffihkpkg"<" ugu" rtqrtkfivfiu" uvtwevwtcngu" gv1qw"

qtkikpgnngu"gv1qw"rj{ukqnqikswgu0""

Fgrwku" uc" ffihkpkvkqp" kpkvkcng" cw" ffidwv" fgu" cppfigu" 72" rwku" 92" eqoog" Å" ngu"

eqorqucpvu"fgu"rctqku" xfiifivcngu"rgw"fkifitfiu"rct" n)JqoogÇ" *Jkrung{"3;75="Vtqygnn" gv" cn0"

3;98+." nc" ffihkpkvkqp" pÔc" eguufi" fÔfixqnwgt0" Gv" ngu" fkhhfitgpvgu" kpuvcpegu" uekgpvkhkswgu"

pcvkqpcngu"gv"kpvgtpcvkqpcngu"qpv"rtqrqufi"fg"pqwxgnngu"ffihkpkvkqpu"swk"rtgppgpv"gp"eqorvg"

ngu"ectcevfitkuvkswgu"rj{ukqnqikswgu"fgu"hkdtgu"cnkogpvcktgu0"NÔCigpeg"Htcp›ckug"fg"Ufiewtkvfi"

Ucpkvcktg"fgu"Cnkogpvu"*CHUUC+"c"tgrtku"egu"fgtpkfltgu"ffihkpkvkqpu"gp"4224"rqwt"hqwtpkt"wpg"

ffihkpkvkqp"rnwu"eqornflvg."rnwu"eqortfijgpukxg"ocku"cwuuk"rnwu"eqorngzg."gv"ug"tcrrqtvcpv"

rtkpekrcngogpv" cwz" hkdtgu" fÔqtkikpg" xfiifivcng" qw" u{pvjfivkswg" ocku" gzenwcpv" ngu" hkdtgu"

fÔqtkikpg"cpkocng"qw"oketqdkgppg"*CHUUC"4224+0"Ngu"hkdtgu"cnkogpvcktgu"tgitqwrgpv"<"

/" fgu" rqn{ofltgu" inwekfkswgu" *fgitfi" fg" rqn{ofitkucvkqp" @" 5+" f)qtkikpg" xfiifivcng" <"

egnnwnqug." jfiokegnnwnqug." iqoogu" xfiifivcngu." rgevkpgu." kpwnkpg." nkipkpg." È" qw" " fgu"

rqn{ofltgu"pqp"inwekfkswgu"*rqn{rjfipqnu."ektgu."ewvkpg."rj{vcvgu."rj{vquvfitqnu+""

" /" fgu" rqn{ofltgu" inwekfkswgu" *fgitfi" fg" rqn{ofitkucvkqp" @" 5+" vtcpuhqtofiu"

*rj{ukswgogpv." gp¦{ocvkswgogpv" qw" ejkokswgogpv+" qw" u{pvjfivkswgu<" htwevq/

qnkiquceejctkfgu."qnkiqhtwevqugu."cokfqp"tfiukuvcpv."È"

"

Fg"rnwu."wpg" hkdtg"cnkogpvcktg"pÔguv"pk"fkifitfig."pk" cduqtdfig"fcpu" nÔkpvguvkp" it‒ng0"

Gnng"rquuflfg"cw"oqkpu"wpg"fgu"rtqrtkfivfiu"uwkxcpvgu"<"

/ Cwiogpvg"nc"rtqfwevkqp"fg"ugnngu"

/ Uvkowng"nc"hgtogpvcvkqp"eqnkswg"

/ Tfifwkv"ngu"eqpegpvtcvkqpu"rncuocvkswgu"fg"ejqnguvfitqn"§"lgwp"

/ Tfifwkv"ngu"eqpegpvtcvkqpu"rncuocvkswgu"fg"inwequg"gv1qw"fÔkpuwnkpg"

rquvrtcpfkcwz"

"

"
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Uqwtegu""

Fcpu" pqvtg" cnkogpvcvkqp." ngu" uqwtegu" rtkpekrcngu" fg" hkdtgu" cnkogpvcktgu" uqpv" ngu"

xfiifivcwz" vgnu" swg" ngu" efitficngu." ngu" nfiiwokpgwugu." ngu" nfiiwogu." ngu" htwkvu" gv" ngu" itckpgu."

ckpuk"swg"ngu"rtqfwkvu"§"dcug"fÔcxqkpg"qw"fÔqtig"tkejgu"§"nc"hqku"gp"hkdtgu"kpuqnwdngu"gv"gp"ｹ/

inwecpgu"uqnwdngu0""

" Pqwu" eqpuqooqpu" ifipfitcngogpv" wp" ofincpig" fg" hkdtgu" fkfivfivkswgu" uqnwdngu" gv"

kpuqnwdngu"*fkhhfitgpvgu"rtqrqtvkqpu"ugnqp"ngu"cnkogpvu+"gv"kn"guv"rct"eqpufiswgpv"fkhhkekng"fg"

ufirctgt"ngwtu"ghhgvu"tgurgevkhu0""

Ngu"efitficngu"eqornflvgu"ffihkpkuugpv"ngu"efitficngu"rqwt"nguswgnngu"vqwu"ngu"eqorqucpvu"

fg" nc" itckpg" uqpv" kpvcevu" *uqp." igtog." gpfqurgtog+" gv" rtfiugpvu" fcpu" ngwt" rtqrqtvkqp"

qtkikpcng0"Ngu"efitficngu"eqornflvgu"uqpv"§"jcwvg"vgpgwt"gp"hkdtgu"cnkogpvcktgu"*34"'+"*cokfqp"

tfiukuvcpv"gv"qnkiq/uceejctkfgu"pqp"fkiguvkdngu+"gv"ngwt"eqpuqoocvkqp"guv"hqtvgogpv"eqttfinfig"

§"nc"eqpuqoocvkqp"fg"hkdtgu"cnkogpvcktgu"efitficnkfltgu"*Uejwn¦g"gv"cn0"4229+0"FÔcwvtgu"hkdtgu"

cnkogpvcktgu"uqpv"ffitkxfigu"fg"inwekfgu"pqp"fkiguvkdngu"kuqnfiu"qw"u{pvjfivkufiu0"

"

"

Vcdngcw"5"<"Uqwtegu"pcvwtgnngu"fgu"hkdtgu"cnkogpvcktgu"*fÔcrtflu"*KNUK"*Kpvgtpcvkqpcn"Nkhg"

Uekgpegu"Kpuvkvwvg+"4228++"

"

V{rg"fg"hkdtg"

"

Rtkpekrcngu"uqwtegu"*pcvwtgnng"qw"u{pvjfivkswg1kuqnfig+"

Egnnwnqug" Nfiiwogu."rncpvgu"nkipgwugu."uqp"fg"efitficngu"

Jfiokegnnwnqug" Itckpgu"fg"efitficngu"

Nkipkpg"
Uqp"fg"efitficngu."eqswg"fg"tk¦"gv"nfiiwokpgwugu."rncpvgu"

nkipgwugu"

ｹ/inwecpgu" Itckpgu"*cxqkpg."qtig."ugking."dnfi+"

Rgevkpgu"
Htwkvu."nfiiwogu."nfiiwokpgwugu."uwetg"fg"dgvvgtcxg."

rqoogu"fg"vgttg"

Iqoogu" Nfiiwokpgwugu."cniwgu."oketq/qticpkuogu"

Kpwnkpg.""

qnkiqhtwevqugu1htwevqqnkiquceejctkfgu"
Ejkeqtfig."vqrkpcodqwt."qkipqpu"

Qnkiquceejctkfgu" Nfiiwokpgwugu."itckpgu"

Cokfqpu"tfiukuvcpvu"
Efitficngu"eqornflvgu."Efitficngu"rctvkgnngogpv"oqwnwgu."

nfiiwogu"gv"nfiiwokpgwugu"
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V{rg"fg"hkdtgu"cnkogpvcktgu"

"

Ngu"cokfqpu"tfiukuvcpvu"*gp"cpincku"tgukuvcpv"uvctej"TU+"

Knu"tgitqwrgpv"ngu"cokfqpu"gv"rtqfwkvu"fg"ffiitcfcvkqp"fg"nÔcokfqp"swk"pg"uqpv"rcu"

cduqtdfiu" cw" pkxgcw" fg" nÔkpvguvkp" it‒ng" ejg¦" nÔjqoog0" Kn" gzkuvg" 6" encuugu" fÔcokfqp"

tfiukuvcpv"*HCQ1YJQ"3;;9+<"

/ TU3"<" cokfqp" rj{ukswgogpv" kpceeguukdng"cwz" co{ncugu" *cokfqp" fgu" efitficngu"

eqornflvgu."fgu"efitficngu"rctvkgnngogpv"oqwnwgu."nfiiwogu"gv"nfiiwokpgwugu+0"Ngu"

rtqefiffiu" ewnkpcktgu" gv" ng" dtq{cig" rgtogvvgpv" fg" fkokpwgt" qw" fÔfinkokpgt" egu"

cokfqpu"tfiukuvcpvu0"

/ TU4"<" itcpwngu" fÔcokfqp" pcvkh" swk" tfiukuvg" §" nc" fkiguvkqp" rct" uc" uvtwevwtg"

etkuvcnnkpg"*rqoogu"fg"vgttg"etwgu."dcpcpgu"pqp"ôtgu."oc•u"§"jcwvg"vgpgwt"gp"

co{nqug+0"Ng"ejcwhhcig"fg"egu"cokfqpu"gp"oknkgw"cswgwz"ngu"tgpf"fkiguvkdngu0"

/ TU5"<" cokfqp" tfivtqitcffi" *ewkuuqp." tghtqkfkuugogpv" gv" uvqemcig" ucpu" ufiejcig."

tfirfivkvkqp"fg"e{engu"ewkuuqp1tghtqkfkuugogpv+"

/ TU6"<"cokfqp"oqfkhkfi"ejkokswgogpv""

Nc" eqorqukvkqp" gp" cokfqp" tfiukuvcpv" fgu" rtqfwkvu" cnkogpvcktgu" rgwv" ejcpigt" gp"

hqpevkqp"fw"uvqemcig."fg"nc"vgorfitcvwtg."fg"nc"vgpgwt"gp"gcw"gv"fw"v{rg"fg"rtfirctcvkqp"fg"

nc"pqwttkvwtg0""

"

Nc"egnnwnqug"gv"ngu"jfiokegnnwnqugu"

Nc"egnnwnqug"guv"wp"rqn{uceejctkfg"nkpficktg"gv"pqp"tcokhkfi"eqpuvkvwfi"wpkswgogpv"fg"

inwequg." lwuswÔ§" 32"222" wpkvfiu" fg" inwequg" rct" oqnfiewng0" Uc" uvtwevwtg" ugttfig" nc" tgpf"

tfiukuvcpvg"§"nc"fkiguvkqp"rct" ngu"gp¦{ogu"fw"vtcevwu"fkiguvkh"jwockp0"Rtkpekrcn"eqorqucpv"

fg" nc"rctqk"egnnwncktg"fg"pqodtgwz"xfiifivcwz."qp" nc" tgvtqwxg"fcpu" ngu" htwkvu." ngu" nfiiwogu."

ngu"efitficngu."ng"uqp"fgu"efitficngu0"

"

Ngu"iqoogu"gv"owekncigu"

Knu" uqpv"ffitkxfiu"fÔgzuwfcvu"fg"xfiifivcwz"*iqoog"ctcdkswg."fg"iwct.È+."fg"itckpgu."

fÔgzvtckvu"fÔcniwgu"*cict"cict."ecttcijfipcpgu.È+0"Knu"uqpv"wvknkufiu"§"hckdng"swcpvkvfi"eqoog"

cigpv"ifinkhkcpv."firckuukuucpv."uvcdknkucpv"qw"fiownukhkcpv"fcpu"egtvckpu"rtqfwkvu"cnkogpvcktgu0"

"

Nc"nkipkpg"

Nc"nkipkpg"pÔguv"rcu"wp"rqn{uceejctkfg"ocku"guv"kpvkogogpv"cuuqekfig"cwz"eqorqucpvu"

fg"nc"rctqk"egnnwncktg"fgu"xfiifivcwz"*efingtk."efitficngu.00+"
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"

Ngu"qnkiquceejctkfgu"pqp"fkiguvkdngu"

Ocnitfi" ngwt" fgitfi" fg" rqn{ofitkucvkqp" hckdng" *5" §" 32+." egu" qnkiquceejctkfgu" uqpv"

eqpukffitfiu"eqoog"fgu"hkdtgu"cnkogpvcktgu"fw"hckv"fg"ngwt"ectcevfltg"pqp"fkiguvkdng"swk"ngwt"

eqphfltg" ngu" o‒ogu" rtqrtkfivfiu" rj{ukqnqikswgu" swg" ngu" rqn{uceejctkfgu0" Knu" uqpv"

ifipfitcngogpv"jcwvgogpv"hgtogpvguekdngu"gv"rgwxgpv"cxqkt"wp"ghhgv"rtfidkqvkswg0""Ngu"rnwu"

eqppwu" uqpv" ngu" htwevcpgu" §" rctvkt" fguswgnu" uqpv" hqwtpku" ngu" qnkiqhtwevquceejctkfgu" qw"

qnkiqhtwevqugu." qdvgpwu" rct" j{ftqn{ug" gp¦{ocvkswg" fgu" kpwnkpgu" qw" fg" ngwtu" cpcnqiwgu"

*rtqfwkvu"§"rctvkt"fw"uceejctqug+0""

"

Ngu"rgevkpgu"

Ngu"rgevkpgu"uqpv"fgu"rqn{uceejctkfgu"uqnwdngu"fcpu"nÔgcw"ejcwfg"gv"swk"hqtogpv"fgu"

ignu"gp" tghtqkfkuucpv0"Gnngu" uqpv"rtfiugpvgu"fcpu" ngu" htwkvu"gv" ngu" nfiiwogu"gv" uqpv"wvknkufigu"

eqoog"cigpvu"ifinkhkcpvu"gv"firckuukuucpvu"fcpu"fkhhfitgpvu"rtqfwkvu"cnkogpvcktgu0""

"

Cwvtgu"ffitkxfiu"u{pvjfivkswgu"

Eqoog" nc" egnnwnqug." ugu" ffitkxfiu" u{pvjfivkswgu" *eqoog" nc" ofivj{negnnwnqug" gv"

nÔj{ftqz{ofivj{negnnwnqug+"uqpv"pqp"fkiguvkdngu0"Ocku"gnngu"uqpv"uqnwdngu"gv"rgw"hgtogpvfigu"

rct" nc" hnqtg" eqnkswg0" Fg"o‒og." ngu" fgzvtkpgu" tfiukuvcpvgu" rtqfwkvgu" §" rctvkt" fg" nÔcokfqp"

*fgitfi" fg" rqn{ofitkucvkqp" gpxktqp" 37+" uqpv" rctvkgnngogpv" fkifitfigu" rct" ngu" gp¦{ogu" fcpu"

nÔkpvguvkp"it‒ng"gv"rctvkgnngogpv"hgtogpvfigu"fcpu"ng"eqnqp0""

"

Ngu"̌/inwecpgu"

Xqkt"rctcitcrjg"urfiekhkswg"*rcig"8:+0""

"

Crrqtvu"gv"tgeqoocpfcvkqpu"

"

" Ngu"crrqtvu"oq{gpu"gp"hkdtgu"vqvcngu"vqwu"rc{u"eqphqpfwu"uqpv"fg"34"§"4;"i"rct"lqwt."

cxge"wpg"eqpuqoocvkqp"rnwu"hckdng"ejg¦"ngu"hgoogu"cvvtkdwfig"§"wpg"rtkug"cnkogpvcktg"gv"

ecnqtkswg"inqdcng"rnwu"hckdngu"ejg¦"ngu"hgoogu0"Gp"Htcpeg."ngu"crrqtvu"oq{gpu"gp"hkdtgu"qpv"

fivfi"ffivgtokpfiu"pqvcoogpv"§"rctvkt"fgu"fqppfigu"tfiuwnvcpv"fg"nÔfivwfg"UWXKOCZ"gv"uqpv"fg"

43"gv"39"i1l."tgurgevkxgogpv"ejg¦"ngu"jqoogu"gv"ejg¦"ngu"hgoogu"*Ncktqp"gv"cn0"4225+0"

Nc"tgeqoocpfcvkqp"guv"hkzfig"§"cw"oqkpu"47"i1l."uk"rquukdng"52i1l0""

"

"
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Hgtogpvcvkqp"fgu"hkdtgu"

"

Nc" rnwrctv" fgu" hkdtgu" cnkogpvcktgu" uqpv" hgtogpvguekdngu" ocku" ngwt" fgitfi" fg"

hgtogpvcvkqp" xctkg" fg"ocpkfltg" korqtvcpvg" ugnqp" nc" hkdtg" eqpukffitfig"<" ngu" hkdtgu" uqnwdngu"

*eqoog" nc" rgevkpg." nÔkpwnkpg" gv" ngu" ｹ/inwecpgu+." ngu" cokfqpu" tfiukuvcpvu" gv" ngu"

qnkiquceejctkfgu" uqpv" rnwu" hgtogpvfiu" swg" nc" egnnwnqug" qw" ngu" jfiokegnnwnqugu" *Ygkemgtv" ("

Rhgkhhgt" 422:+0" Ngu" hkdtgu" cnkogpvcktgu" uqpv" ngu" rtkpekrcwz" uwduvtcvu" fg" nc" hgtogpvcvkqp"

dcevfitkgppg"eqnkswg"ocku"fÔcwvtgu"inwekfgu"*cokfqp"gv"ffitkxfiu"fg"nÔj{ftqn{ug"fg"nÔcokfqp"

pqp" fkifitfiu+" ckpuk" swg" fgu" rtqvfikpgu" gv" fgu" nkrkfgu" rgwxgpv" ‒vtg" hgtogpvfiu0" Ngu"

qnkiquceejctkfgu"gv" ngu" hkdtgu" uqnwdngu" uqpv" hgtogpvfiu" eqornflvgogpv" fcpu" ng" e»nqp."cnqtu"

swg" fÔcwvtgu" hkdtgu" kpuqnwdngu" vgnngu" swg" ng" uqp" fg" dnfi" pg" uqpv" hgtogpvfigu" swg"

rctvkgnngogpv0" NÔcokfqp"gv" ngu" cokfqpu" tfiukuvcpvu" swk" cvvgkipgpv" ng" e»nqp" uqpv" gwz" cwuuk"

hgtogpvfiu"eqornflvgogpv0""

Egvvg" hgtogpvcvkqp" cpcfitqdkg" guv" tficnkufig" rct" ngu" dcevfitkgu" uceejctqn{vkswgu" fw"

e»nqp0"Ngu"oketq/qticpkuogu"j{ftqn{ugpv"ngu"rqn{uceejctkfgu."eg"swk"eqpfwkv"§"nc"hqtocvkqp"

fÔcekfgu" itcu" §" ejc¶pg" eqwtvg" *CIEE+" <" rtqrkqpcvg." cefivcvg." dwv{tcvg" *egu" 5" fgtpkgtu"

tgrtfiugpvgpv";2'"fgu"cekfgu"itcu"§"ejc¶pg"eqwtvg"rtqfwkvu+."uweekpcvg."ncevcvg"="ocku"cwuuk"

fg" nÔfivjcpqn." fg" nÔj{ftqiflpg" gv" fw" EQ4" gv" fixgpvwgnngogpv" fw" ofivjcpg" *Rqoctg" gv" cn0"

3;:7+0"Egu"cekfgu"qticpkswgu"ugtqpv"gpuwkvg"tficduqtdfiu"rct"nc"owswgwug"eqnkswg"*Twrrkp"gv"

cn0" 3;:2+0" Fgu" fivwfgu" ejg¦" nÔjqoog" qpv"oqpvtfi" swg" nÔcefivcvg." nÔCIEE"oclqtkvcktgogpv"

rtqfwkv"fcpu" ng"e»nqp."rcuug"rct" nc"ektewncvkqp"rfitkrjfitkswg"rqwt"‒vtg"gpuwkvg"ofivcdqnkufi"

rct"ng"owueng"*Umwvejgu"gv"cn0"3;9;+0"Ng"dwv{tcvg"guv"nctigogpv"wvknkufi"rct"ngu"eqnqpqe{vgu"

gv"ugwng"wpg"hckdng"swcpvkvfi"guv"gzvtckvg"fw"e»nqp"xgtu"ng"hqkg0"Ng"rtqrkqpcvg"guv"tfiewrfitfi"

rct" ng"hqkg"*Ewookpiu"gv"cn0"3;:9+0"Ngu"tcvkqu"cefivcvg1rtqrkqpcvg1dwv{tcvg"uqpv"oqfkhkfiu"

rct"nc"fkurqpkdknkvfi"gv"ng"v{rg"fg"uwduvtcv."ckpuk"swg"rct"nc"pcvwtg"fg"nc"hnqtg"dcevfitkgppg"

eqnkswg0" Ejg¦" fgu" uwlgvu" uckpu." eqpuqoocpv" wp" tfiikog" uvcpfctf." eg" tcvkq" guv"

crrtqzkocvkxgogpv"82<47<370""

Ngu" CIEE" kuuwu" fg" nc" hgtogpvcvkqp" eqnkswg" fgu" inwekfgu" pqp" fkiguvkdngu." rnwu"

rctvkewnkfltgogpv" ng" rtqrkqpcvg." rqwttckgpv" cwuuk" oqfwngt" ng" ofivcdqnkuog" inwekfkswg"

*Xgpvgt" gv" cn0" 3;;2=" Vjqtdwtp" gv" cn0" 3;;5=" Dgtiitgp" gv" cn0" 3;;8="Pknuuqp" gv" cn0" 4228+" gp"

kpjkdcpv"nc"rtqfwevkqp"jfircvkswg"fg"inwequg0"Fgu"fivwfgu"ejg¦"nÔjqoog"gv"ejg¦"ng"dcdqwkp"

qpv"oqpvtfi"swg"fgu"tgrcu"uwrrnfiogpvfiu"gp"hkdtgu"gv"gp"rtqrkqpcvg"fkokpwgpv"nc"in{efiokg"§"

lgwp" ckpuk" swg" nc" tfirqpug" in{efiokswg" gv" ng" rke" fÔkpuwnkpg" rquvrtcpfkcwz" *Xgpvgt" gv" cn0"

3;;2"=" Vqfgueq" gv" cn0" 3;;3=" Yqpi" gv" cn0" 4228+0" Kn" c" fivfi" ffioqpvtfi" uwt" fgu" ewnvwtgu"

fÔjfircvqe{vgu"fg"tcvu"swg"ng"rtqrkqpcvg"fkokpwg"nc"pfiqinweqifipflug"§"rctvkt"fw"ncevcvg"gv"
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fw"r{twxcvg"gp"kpjkdcpv"nc"xqkg"fw"r{twxcvg0"Fg"rnwu."ng"rtqrkqpcvg"uvkowng"nc"in{eqn{ug"uwt"

fgu"jfircvqe{vgu"fg"tcvu"*Cpfgtuqp"("Dtkfigu"3;:6+0"NÔcfokpkuvtcvkqp"tgevcng"fg"rtqrkqpcvg"

*Yqngxgt" gv" cn0" 3;:;+" qw" icuvtkswg" *Ncwtgpv" gv" cn0" 3;;7+" fkokpwg" ngu" eqpegpvtcvkqpu" gp"

CIPG" rncuocvkswgu." ofiecpkuog" rqwxcpv" kpfwktg" wpg" cofinkqtcvkqp" fg" nc" ugpukdknkvfi" §"

nÔkpuwnkpg0"

"

Ghhgvu"rj{ukqnqikswgu"fgu"hkdtgu"cnkogpvcktgu"*Hkiwtg":+"

"

Kn" fivfi" cvvtkdwfi" cwz" hkdtgu" cnkogpvcktgu" fkhhfitgpvu" ghhgvu" rj{ukqnqikswgu" §" rctvkt"

fÔfivwfgu" qdugtxcvkqppgnngu0" Ckpuk." wpg" eqpuqoocvkqp" kpuwhhkucpvg" gp" hkdtgu" rqwttckv"

eqpvtkdwgt"cw"ffixgnqrrgogpv"fg"rcvjqnqikgu"eqoog" nc"eqpuvkrcvkqp." ngu"fkxgtvkewngu." ngu"

jfioqttq•fgu." nÔcrrgpfkekvg." ngu" xctkegu." ng" fkcdflvg." nÔqdfiukvfi." ngu" ocncfkgu" ectfkq/

xcuewncktgu."gv"egtvckpu"ecpegtu"eqoog"egnwk"fg"nÔkpvguvkp0"

Fcpu" ngu" fivwfgu" fÔkpvgtxgpvkqp" qw" §" rnwu" eqwtv" vgtog." eg" uqpv" ngu" hkdtgu" uqnwdngu"

*xkuswgwugu." hgtogpvguekdngu+" swk" rtfiugpvgpv" fgu" ghhgvu"ofivcdqnkswgu" dfipfihkswgu" uwt" ngu"

tfirqpugu" in{efiokswg." kpuwnkpkswg" gv" nkrkfkswg" *Dtccvgp" gv" cn0" 3;;3=" Y¯tuej" (" Rk/Uwp{gt"

3;;9="Dtqyp"gv"cn0"3;;;+0"Rqwtvcpv."fÔcrtflu"rnwukgwtu"fivwfgu"firkffiokqnqikswgu." ngu"hkdtgu"

kpuqnwdngu" *pqp" xkuswgwugu" gv" ngpvgogpv" hgtogpvguekdngu+" uqpv" rnwu" rctvkewnkfltgogpv"

cuuqekfigu"§"wp"tkuswg"tfifwkv"fg"fkcdflvg"fg"v{rg"4"gv"fg"ocncfkgu"EX"*Ucnogt„p"gv"cn0"3;;9="

Ucnogt„p." Cuejgtkq" gv" cn0" 3;;9=" Uejwn¦g" gv" cn0" 4226=" fg"Owpvgt" gv" cn0" 4229+0" Ngu" ghhgvu"

rj{ukqnqikswgu" dfipfihkswgu" fgu" hkdtgu" ugtckgpv" cvvtkdwfiu" §" ngwtu" rtqrtkfivfiu" rj{ukeq/

ejkokswgu"*xkuequkvfi."uqnwdknkvfi." hqtocvkqp"fg"ign"gp"uqnwvkqp"cswgwug+"swk" tcngpvkuugpv" nc"

xkfcpig" icuvtkswg" gv" nÔcduqtrvkqp" fgu" pwvtkogpvu." §" ngwt" fgitfi" fg" hgtogpvcvkqp." §" ngwtu"

rtqrtkfivfiu" rtqdkqvkswgu." §" ngwt" rqvgpvkgn" fÔcofinkqtcvkqp" fg" nÔcduqtrvkqp" fg" egtvckpu"

okpfitcwz."fg"oqfwncvkqp"fg"egtvckpu"octswgwtu"fÔkphncoocvkqp."gv"§"ngwt"rqvgpvkgn"ghhgv"

ucvkfivqiflpgÈ*" Lgpmkpu" gv" cn0" 3;9:=" Lgpmkpu" gv" cn0" 4222=" Ygkemgtv" (" Rhgkhhgt" 422:+0" Cw"

pkxgcw" ofivcdqnkswg" rnwu" rctvkewnkfltgogpv." nc" eqpuqoocvkqp" fg" hkdtgu" uqnwdngu" tfifwkv" nc"

tfirqpug" in{efiokswg" rquvrtcpfkcng" ckpuk" swg" ngu" pkxgcwz" fg" ejqnguvfitqn" vqvcn" gv" fg" NFN"

ejqnguvfitqn0"Egu"rtqrtkfivfiu"uqpv"ifipfitcngogpv"cuuqekfigu"§"ngwt"xkuequkvfi"gv"§"ngwt"ecrcekvfi"

§" hqtogt" fgu" ignu" cw" ugkp" fw" dqn" cnkogpvcktg" swk" tcngpvkuugpv" nc" xkfcpig" icuvtkswg" gv"

nÔcduqtrvkqp"fgu"ocetqpwvtkogpvu"fcpu"nÔkpvguvkp"it‒ng0""

"

"

"

"
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"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

Hkiwtg":"<"Ghhgvu"rj{ukqnqikswgu"fgu"hkdtgu"*fÔcrtflu"Ygkemgtv"gv"Rhgkhhgt"422:+"

"

"

"

Kn"guv"korqtvcpv"fg"pqvgt"fg"vqwvg"ocpkfltg"swg"ngu"rtqfwkvu"pcvwtgnngogpv"tkejgu"gp"

hkdtgu" eqpvkgppgpv" ifipfitcngogpv" §" nc" hqku" fgu" hkdtgu" uqnwdngu" gv" kpuqnwdngu" gp" swcpvkvfi"

xctkcdng0" Ngu" efitficngu" eqornflvgu" uqpv" tkejgu" gp" hkdtgu." ocku" kn" ugodng" swg" ngu" ghhgvu"

rtqvgevgwtu" fgu" efitficngu" eqornflvgu" cknngpv" cw/fgn§" fg" egwz" fgu" hkdtgu" *Uncxkp" 4226+0"

NÔkpvfit‒v" fgu" efitficngu" eqornflvgu" guv" gp" itcpfg" rctvkg" nkfi" cw" hckv" swg" nc" itckpg" guv"

eqpuqoofig"gp"kpvfiitcnkvfi."eg"swk"ug"vtcfwkv"rct"wp"crrqtv"gp"xkvcokpgu"*xkvcokpgu"D"gv"G+."

gp"okpfitcwz" *hgt."ocipfiukwo." ¦kpe." rqvcuukwo." ufinfipkwo+." gp" cekfgu" itcu" guugpvkgnu." gp"

eqorqufiu" rj{vqejkokswgu" *eqorqucpvu" fgu" rncpvgu" rj{ukqnqikswgogpv" cevkhu" swk" qpv" fgu"

ghhgvu"hqpevkqppgnu"rqukvkhu+"gv"cwvtgu"pwvtkogpvu"dkqcevkhu0"Qp"guvkog"swg"egu"pwvtkogpvu."

ckpuk"swg"f)cwvtgu"eqorqucpvu"fgu"efitficngu"eqornflvgu."qpv."gp"vgtogu"fg"ucpvfi."wp"ghhgv"

ceetw"f̂"§"ngwt"u{pgtikg"u)knu"uqpv"eqpuqoofiu"gpugodng0"Ifipfitcngogpv."ngu"rtqfwkvu"tkejgu"

CIEE

uqnwdngkpuqnwdng

tkuswg"fg"fkcdflvg"fg"v{rg"4

ugpukdknkvfi"§"nÔkpuwnkpg

vgoru"fg"vtcpukv"kpvguvkpcn

tfirqpug"in{efiokswg"rquvrtcpfkcng

ejqnguvfitqn"vqvcn"gv"NFN/ejqnguvfitqn

xkfcpig"icuvtkswg

fgpukvfi"fipgtifivkswg""""""""""""""""""""""""jqtoqpgu"rgrvkfkswgu"

gpeqodtgogpv"icuvtkswg""""""""""""""""kphncoocvkqp

rtkug"fg"rqkfu"""""""""""""""""""""""""""""""""ucvkfivfi""

CIEE

uqnwdngkpuqnwdng uqnwdngkpuqnwdng

tkuswg"fg"fkcdflvg"fg"v{rg"4

ugpukdknkvfi"§"nÔkpuwnkpg

vgoru"fg"vtcpukv"kpvguvkpcn

tfirqpug"in{efiokswg"rquvrtcpfkcng

ejqnguvfitqn"vqvcn"gv"NFN/ejqnguvfitqn

xkfcpig"icuvtkswg

fgpukvfi"fipgtifivkswg""""""""""""""""""""""""jqtoqpgu"rgrvkfkswgu"

gpeqodtgogpv"icuvtkswg""""""""""""""""kphncoocvkqp

rtkug"fg"rqkfu"""""""""""""""""""""""""""""""""ucvkfivfi""
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gp" hkdtgu" uqpv" cwuuk" §" kpfgz" in{efiokswg" hckdng0" 62'" fg" nc" xctkcpeg" fg" nÔKI" fgu" rtqfwkvu"

co{ncefiu"rgwv"‒vtg"gzrnkswfi"rct"nc"eqorqukvkqp"gp"hkdtgu"*Vtqwv"gv"cn0"3;;5+0"

"

Hkdtgu"cnkogpvcktgu"gv"tkuswg"fg"fkcdflvg"fg"v{rg"4""

Ng" tkuswg" fg" ffixgnqrrgt" wp" fkcdflvg" fg" v{rg" 4" guv" ownvkrnkfi" rct" 4" rct" nc"

eqpuqoocvkqp" fÔwp" tfiikog" tkejg" gp" inwekfgu" gv" rcwxtg" gp" hkdtgu" *Ucnogt„p" gv" cn0" 3;;9="

Y¯tuej"("Rk/Uwp{gt"3;;9="Og{gt"gv"cn0"4222+0"Nc"eqpuqoocvkqp"swqvkfkgppg"fg"4"rqtvkqpu"

fg"efitficngu"eqornflvgu"tfifwktckv"ng"tkuswg"fg"fkcdflvg"fg"v{rg"4"fg"43'0"Wpg"cwvtg"fivwfg"c"

tfixfinfi"swg"nc"eqpuqoocvkqp"fg"hkdtgu"vqvcngu"ocku"cwuuk"fg"hkdtgu"uqnwdngu"qw"kpuqnwdngu"guv"

kpxgtugogpv"eqttfinfig"cw"fgitfi"fg"tfiukuvcpeg"§"nÔkpuwnkpg"*[n…pgp"gv"cn0"4225+0"

Ngu"ghhgvu"cpvk/fkcdfivkswgu"fgu"hkdtgu"ugtckgpv"nkfiu"§"ngwt"cevkqp"uwt"ng"ofivcdqnkuog"

inwekfkswg" gv" nkrkfkswg0" NÔcffkvkqp" fg" hkdtgu" v{rg" dfivc/inwecpgu" tfifwkv" nÔj{rgtin{efiokg"

rquvrtcpfkcng"ejg¦"fgu"uwlgvu"fkcdfivkswgu"fg"v{rg"4"cxge"wp"ghhgv"fqug/tfirqpug"<"tfifwevkqp"

fg" nc" tfirqpug" in{efiokswg"fg" 89'." 64'"gv" 5:'" cxge" nÔcffkvkqp" fg" 6." 8" gv" :.6" i" fg" dfivc/

inwecpgu"clqwvfigu"§"fgu"rgvkvu/ffilgwpgtu"rct"tcrrqtv"§"fgu"rgvkvu/ffilgwpgtu"ucpu"clqwv"fg"

hkdtgu"*Vcrr{"gv"cn0"3;;8+0""

Gp"eg"swk" eqpegtpg" ngu"ghhgvu"fgu" hkdtgu"cnkogpvcktgu" uwt" nÔJdC3e." knu" qpv"fivfi"rgw"

fivwfkfiu" gv" nc" swguvkqp" guv" vqwlqwtu" ffidcvvwg" *Xwmucp" gv" cn0" 3;;;=" Tg{pc" gv" cn0" 4225"="

Lgpmkpu" gv" cn0" 422:=" Ygkemgtv" (" Rhgkhhgt" 422;+0" Egtvckpu" qpv" oqpvtfi" wpg" fkokpwvkqp"

oqffitfig"fg"nÔJdC3e"qw"fg"nc"eqpegpvtcvkqp"gp"htwevqucokpg"ejg¦"fgu"rcvkgpvu"fkcdfivkswgu"

uwkvg"§"nÔkpiguvkqp"fg"tfiikog"gptkejk"gp"hkdtgu"*Xwmucp"gv"cn0"3;;;="Tg{pc"gv"cn0"4225+"qw"

fÔwp"tfiikog"fÔKI"dcu"*Lgpmkpu"gv"cn0"422:+0"Ygkemgtv"c"cwuuk"oqpvtfi"wpg"cofinkqtcvkqp"fg"nc"

ugpukdknkvfi"§"nÔkpuwnkpg"gp"wvknkucpv"nc"ofivjqfg"fw"encor"gwin{efiokswg/j{rgtkpuwnkpfiokswg"

nqtu"fg"nÔkpiguvkqp"fg"hkdtgu"kpuqnwdngu"fÔqtkikpg"efitficnkfltg"ejg¦"fgu"uwlgvu"gp"uwtrqkfu"qw"

qdflugu" *Ygkemgtv" gv" cn0" 4228+0" Fg" o‒og." Tqdgtvuqp" §" qdugtxfi" wpg" cwiogpvcvkqp" fg" nc"

ugpukdknkvfi"§"nÔkpuwnkpg"crtflu"3"oqku"fÔwp"tfiikog"gptkejk"gp"cokfqp"tfiukuvcpv"*Tqdgtvuqp"gv"

cn0" 4227+0" Ocku" fÔcwvtgu" fivwfgu" pÔqpv" rcu" tgvtqwxfi" fg" vgnu" ghhgvu" *Lgpmkpu" gv" cn0" 4224c."

Lgpmkpu"gv"cn0"4224d+0"

"

Hkdtgu"cnkogpvcktgu"gv"ofivcdqnkuog"inwekfkswg"

" Ngu" ghhgvu" dfipfihkswgu" fgu" hkdtgu" *ru{nnkwo." iqoogu." cokfqp" tfiukuvcpv." dfivc/

inwecpgu." cxqkpg" qw" qtig." ctcdkpqz{ncpgu." uqp" fg" dnfi." kpwnkpg.È+" uwt" ngu" rctcoflvtgu"

ofivcdqnkswgu" rquvrtcpfkcwz" gv" ng" eqpvt»ng" in{efiokswg" qpv" hckv" nÔqdlgv" fg" pqodtgwz"

vtcxcwz"ejg¦"ngu"uwlgvu"uckpu"qw"fkcdfivkswgu"fg"v{rg"4"*Dtccvgp"gv"cn0"3;;3="Yqngxgt"gv"cn0"

3;;3="Tcdgp"gv"cn0"3;;6="Tcpicpcvjcp"gv"cn0"3;;6="Yqqf"gv"cn0"3;;6="Itcphgnfv"gv"cn0"3;;7="
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Jcnnhtkuej"gv"cn0"3;;7="Nknlgdgti"gv"cn0"3;;8="Vcrr{"gv"cn0"3;;8="Y¯tuej"("Rk/Uwp{gt"3;;9="

Cpfgtuqp" 3;;;=" Dqwtfqp" gv" cn0" 3;;;=" Nw" gv" cn0" 4222="Yqqf" gv" cn0" 4222=" Dcvvkncpc" gv" cn0"

4223=" Lgpmkpu" gv" cn0" 4224d=" Lwpvwpgp" gv" cn0" 4224=" Mcdkt" gv" cn0" 4224=" Htquv" gv" cn0" 4225="

Dk…tmnwpf"gv"cn0"4227="Ygkemgtv"gv"cn0"4227="Fgn¦gppg"gv"cn0"4227="Dgjcnn"gv"cn0"4228+0"

Kn"c"fivfi"oqpvtfi"fcpu"rnwukgwtu"fivwfgu"swg"ngu"hkdtgu"uqnwdngu"tfifwkugpv"ngu"gzewtukqpu"

in{efiokswgu"rquvrtcpfkcngu0"Egu"ghhgvu."pqwu"nÔcxqpu"fkv."ugtckgpv"cuuqekfigu"§"ngwt"xkuequkvfi"

gv" §" ngwt" ecrcekvfi" §" hqtogt" fgu" ignu" cw" ugkp" fw" dqn" cnkogpvcktg." tcngpvkuucpv" nc" xkfcpig"

icuvtkswg"gv"tfifwkucpv"nÔcduqtrvkqp"fgu"pwvtkogpvu"*Yqqf"gv"cn0"3;;6="Cpfgtuqp"gv"cn0"3;;;="

Dcvvkncpc"gv"cn0" 4223+0"Dcvvkncpc"c"oqpvtfi"swg" nÔghhgv"fgu"ｹ/inwecpgu" uwt" ng"ofivcdqnkuog"

inwekfkswg" fivckv" rtkpekrcngogpv" f̂" §" wpg" cevkqp" fgu" hkdtgu" swk" tcngpvkuugpv" gv" tfifwkugpv"

nÔcduqtrvkqp" fgu" inwekfgu0" Gp" ghhgv." fcpu" egvvg" fivwfg." ngu" cwvgwtu" qpv" cfokpkuvtfi" fg"

ocpkfltg"htcevkqppfig"fgu"tgrcu"cffkvkqppfiu"qw"pqp"fg"hkdtgu."fg"ocpkfltg"§"tgrtqfwktg"ngu"

ghhgvu"fgu"hkdtgu"*e)guv/§/fktg"wpg"cduqtrvkqp"tfifwkvg"gv"tcngpvkg+."gv"pÔqpv"rcu"qdugtxfi"fg"

fkhhfitgpeg" ukipkhkecvkxg" gpvtg" ngu" fgwz" tgrcu0" Egek" vgpf" §"oqpvtgt" swg" nÔghhgv" fgu" hkdtgu"

uqnwdngu"guv"rtkpekrcngogpv"f̂"§"wp"tcngpvkuugogpv"fg"nÔcduqtrvkqp"fgu"inwekfgu"*Dcvvkncpc"

gv"cn0"4223+0" Kn"c"cwuuk"fivfi"oqpvtfi"swg"ng"vcwz"fg"fkiguvkqp"fg"nÔcokfqp"rct" ngu"co{ncugu"

rcpetficvkswgu" kp" xkvtq" fivckv" fkokpwfi"rct" nÔcffkvkqp" fg" hkdtgu." rtqdcdngogpv" rct" wp" ghhgv"

fgu" hkdtgu" uwt" nÔkpvgtcevkqp"gp¦{og1uwduvtcv" *Fwvvc"("Jncumq"3;:7+0"Wpg"cwvtg"j{rqvjflug"

ugtckv." swg" ngu" rtqfwkvu" fg" nc" hgtogpvcvkqp" eqnkswg" fgu" hkdtgu" *gv" fg" vqwv" inwekfg" pqp"

fkiguvkdng+." ngu" CIEE." wpg" hqku" tficduqtdfiu" tfifwktckgpv" nc" in{efiokg" rquvrtcpfkcng" gp"

kpjkdcpv"nc"rtqfwevkqp"gpfqiflpg"fg"inwequg"*Fwvvc"("Jncumq"3;:7+0"Ngu"hkdtgu"pqp"uqnwdngu"

gv" pqp" xkuswgwugu" qpv" fgu" ghhgvu" oqkpftgu" uwt" nc" xkfcpig" icuvtkswg" gv" nÔcduqtrvkqp" fgu"

pwvtkogpvu" fcpu" nÔkpvguvkp" gv" rct" eqpufiswgpv" uwt" nc" tfirqpug" in{efiokswg" gv" ng" rtqhkn"

nkrkfkswg" *Lgpmkpu" gv" cn0" 4222+0" Ygkemgtv" c" qdugtxfi" wpg" cofinkqtcvkqp" fg" nc" ugpukdknkvfi" §"

nÔkpuwnkpg"crtflu"wp"tfiikog"fg"5"lqwtu"gptkejk"gp"hkdtgu"kpuqnwdngu"*Ygkemgtv"gv"cn0"4228+."swk"

pg"rgwv"‒vtg"korwvfig"§"wp"ghhgv"uwt"nc"xkfcpig"icuvtkswg"qw"§"nc"fkokpwvkqp"fg"nÔcduqtrvkqp"

kpvguvkpcng0"Gv"ugnqp"fÔcwvtgu"fivwfgu"rtfiefifgpvgu."egvvg"cofinkqtcvkqp"ugtckv"kpffirgpfcpvg"

fiicngogpv" fg" nc" hgtogpvcvkqp" eqnkswg" *Ygkemgtv" gv" cn0" 4227+0" Egrgpfcpv." uk" ngu"

ofiecpkuogu"oku"gp" lgw"pg" uqpv"rcu"gpeqtg"fienckteku."wpg"j{rqvjflug" ugtckv"wpg" ufietfivkqp"

fÔkpuwnkpg"rnwu"rtfieqeg"swk"ceefinfltgtckv"nÔwvknkucvkqp"fw"inwequg"rct"ngu"vkuuwu"rfitkrjfitkswgu"

*Uejgpm"gv"cn0"4225="Ygkemgtv"gv"cn0"4227+0"

Ngu" cokfqpu" tfiukuvcpvu" fkokpwgpv" cwuuk" ngu" tfirqpugu" in{efiokswgu" gv" kpuwnkpkswgu"

rquvrtcpfkcngu" ejg¦" fgu" uwlgvu" uckpu" qw" kpvqnfitcpvu" cw" inwequg" *Mtg¦qyumk" gv" cn0" 3;:9="

Dgjcnn"("Jcnnhtkuej"4224+0"
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Hkdtgu"cnkogpvcktgu"gv"ofivcdqnkuog"nkrkfkswg" "

Cw" eqwtu" fg" egu" 52" fgtpkfltgu" cppfigu." fg" pqodtgwugu" fivwfgu" qpv" gzcokpfi"

nÔcuuqekcvkqp" gpvtg" nc" eqpuqoocvkqp" fg" hkdtgu" cnkogpvcktgu" gv" ng" tkuswg" EX0" Fcpu" nc"

oclqtkvfi"fgu"ecu."kn"{"c"wpg"tgncvkqp"pfiicvkxg"gpvtg"nc"eqpuqoocvkqp"fg"hkdtgu"gv"ng"tkuswg"

fg"ffixgnqrrgt"wpg"ocncfkg"EX"*Nkw"gv"cn0"3;:4="Mjcy"("Dcttgvv/Eqppqt"3;:9="Jcnnhtkuej"gv"

cn0"3;::="Cpfgtuqp"("Jcppc"3;;;="Nkw"gv"cn0"3;;;="Yqnm"gv"cn0"3;;;+0"Fcpu"nc"PwtuguÔ"Jgcnvj"

Uvwf{."nc"tfifwevkqp"fw"tkuswg"EX"guv"cuuqekfig"rnwu"hqtvgogpv"§"nc"eqpuqoocvkqp"fg"hkdtgu"

fÔqtkikpg"efitficnkfltg"swg"fg"hkdtgu"rtqxgpcpv"fg"uqwtegu"v{rg"htwkvu"gv"nfiiwogu"*Tkoo"gv"cn0"

3;;8="Yqnm"gv"cn0"3;;;="Nkw"("Yknngvv"4224+0"Kn"c"fivfi"fÔcwvtg"rctv"ffioqpvtfi"swÔwp"tfiikog"

tkejg" gp" hkdtgu" vgpfckv" §" fkokpwgt" ngu" eqpegpvtcvkqpu" fg" ejqnguvfitqn" vqvcn" gv" fg" NFN"

ejqnguvfitqn"ejg¦"fgu"uwlgvu j{rgtejqnguvfitqnfiokswgu"*Dtqyp"gv"cn0"3;;;+0"Fcpu"egvvg"ofivc/

cpcn{ug." Dtqyp" gv" cn0" fixcnwgpv" nÔghhgv" j{rqejqnguvfitqnfiokcpv" fg" fkhhfitgpvgu" hkdtgu"

*rgevkpg."ru{nnkwo." uqp"fÔcxqkpg."iqoog"fg"iwct+0" Knu"eqpenwgpv"swg"egu" hkdtgu" tfifwkugpv"

ngu" eqpegpvtcvkqpu" rncuocvkswgu" fg" ejqnguvfitqn" vqvcn" gv" fg" ejqnguvfitqn" NFN." fg" ocpkfltg"

oqfguvg"ocku"ukipkhkecvkxg0"

Wpg"fgu"j{rqvjflugu"rqwt"gzrnkswgt"nÔcevkqp"fgu"hkdtgu"uwt"ng"ofivcdqnkuog"nkrkfkswg"

ugtckv"wp"tcngpvkuugogpv"fg"nÔcduqtrvkqp"kpvguvkpcng"gpigpftfi"rct"ngu"hkdtgu"swk"fkokpwgtckv"

nÔcrrctkvkqp" fg" inwequg" gv" rct" eqpufiswgpv" nc" tfirqpug" kpuwnkpkswg." gv" ckpuk" nkokvgtckv" nc"

u{pvjflug"fg"vtkin{efitkfgu"rct"ng"hqkg"*Hnqwtkfi"("Pcpeg{"4225+0"Wpg"cwvtg"j{rqvjflug"guv"nkfig"

§" nc" fkokpwvkqp" fg" nÔcduqtrvkqp" fgu" cekfgu" dknkcktgu0" Egu" fgtpkgtu" ugtckgpv" cfuqtdfiu" cwz"

hkdtgu"cw"pkxgcw"fg"nÔkpvguvkp."nc"hqtocvkqp"fgu"okegnngu"gp"ugtckv"cnvfitfig"gv"rct"eqpufiswgpv"

ngu"cekfgu"dknkcktgu"gzetfivfiu"gp"rnwu"itcpfg"swcpvkvfi"fcpu"ngu"ugnngu0"Oqkpu"fÔcekfgu"dknkcktgu"

cttkxcpv"fqpe"cw" hqkg"rqwt" nc" hqtocvkqp"fg"ejqnguvfitqn0"Ngu" hkdtgu"fÔcxqkpg"rct"gzgorng."

cwiogpvgpv" fg" rnwu" fg" fgwz" hqku" nÔgzetfivkqp" hfiecng" fgu" cekfgu" dknkcktgu" *Octngvv" gv" cn0"

3;;6+0"NÔghhgv" kpjkdkvgwt"fgu"CIEE"rtqfwkvu"cw"pkxgcw"fw"e»nqp"uwt" nc"u{pvjflug"jfircvkswg"

fg" ejqnguvfitqn" tguvg" okpgwt" *Ytkijv" gv" cn0" 3;;2"=" Cpfgtuqp" 3;;7+0" NÔghhgv"

j{rqejqnguvfitqnfiokcpv" fgu" hkdtgu" ugtckv" dcufi" uwt" nc" eqodkpckuqp" fg" egu" fgwz" ghhgvu" <"

nÔcwiogpvcvkqp" fg" nÔgzetfivkqp" fgu" cekfgu" dknkcktgu" gv" nc" fkokpwvkqp" fg" nc" u{pvjflug"

jfircvkswg0"

"

Hkdtgu"cnkogpvcktgu"gv"rqkfu"eqtrqtgn"

Rnwukgwtu" fivwfgu" qpv" oqpvtfi" wp" ghhgv" ucvkfivqiflpg" fgu" tfiikogu" tkejgu" gp" hkdtgu"

uqnwdngu"gv"kpuqnwdngu"*Dnwpfgnn"("Dwtng{"3;:9="Fgncti{"gv"cn0"3;;7="Jqyctvj"gv"cn0"4223+0"

Gp"eg"swk"eqpegtpg"ngu"hkdtgu"uqnwdngu"ngwt"cevkqp"uwt"nc"ucvkfivfi"ugtckv"kpjfitgpvg"gpeqtg"wpg"

hqku"§"ngwtu"rtqrtkfivfiu"rj{ukeq/ejkokswgu."rnwu"rctvkewnkfltgogpv"§"ngwt"xkuequkvfi"swk"oqfkhkg"
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nc" vgzvwtg." nc"fgpukvfi"fipgtifivkswg"gv" nc"rcncvcdknkvfi"fgu"rtqfwkvu" *Dwtvqp/Htggocp"4222+0"

NÔcffkvkqp"fg"hkdtgu"eqpfwkv"§"wp"tgvctf"fg"nc"xkfcpig"icuvtkswg"swk"tgvctfg"ng"tgvqwt"fg"nc"

ugpucvkqp"fg" hcko"gp"rctcnnflng"§"wpg"fkokpwvkqp"fg" nc" tfirqpug"in{efiokswg" *Dgpkpk" gv" cn0"

3;;7+0" Nc" rnwrctv" fgu" fivwfgu" qpv" kpfkswfi" wpg" tfifwevkqp" fg" rqkfu" oqffitfig" uwkvg" §"

nÔkpiguvkqp"fÔwp"tfiikog"tkejg"gp"hkdtgu"*Dwtvqp/Htggocp"4222="Jqyctvj"gv"cn0"4223="Uncxkp"

4227"="Ygkemgtv"("Rhgkhhgt"422:+0"Nc"eqpuqoocvkqp"fg"@36i"fg"hkdtgu"rct"lqwt"rgpfcpv"rnwu"

fg"4" lqwtu" ugtckv"cuuqekfig"§"wpg"fkokpwvkqp"fg"32'"fg" nc"rtkug" ecnqtkswg" *Jqyctvj"gv"cn0"

4223+0" Rnwukgwtu" fivwfgu" firkffiokqnqikswgu" rtfiugpvgpv" wpg" cuuqekcvkqp" kpxgtug" gpvtg" nc"

eqpuqoocvkqp"fg"hkdtgu"qw"fg"efitficngu"eqornflvgu"gv"nc"rtkug"fg"rqkfu"*Nwfyki"gv"cn0"3;;;d="

Mqj/Dcpgtlgg"gv"cn0"4226+0"Fcpu"nÔfivwfg"fg"Mqj/Dcpgtlgg"tficnkufig"ejg¦"49:24"jqoogu"*:"

cppfigu"fÔqdugtxcvkqp+."nc"eqpuqoocvkqp"fg"hkdtgu"fivckv"kpxgtugogpv"cuuqekfig"§"nc"rtkug"fg"

rqkfu."kpffirgpfcoogpv"fg"nc"eqpuqoocvkqp"fg"efitficngu"eqornflvgu0"

" Ngu" fivwfgu" fÔkpvgtxgpvkqp" fcpu" eg" fqockpg" coflpgpv" egrgpfcpv" fgu" tfiuwnvcvu"

eqpvtcfkevqktgu"*Jqyctvj"gv"cn0"4223+0"NÔclqwv"fg"hkdtgu"fcpu"nÔcnkogpvcvkqp"fivcpv"uqwxgpv"

cuuqekfi"§"fgu"tfiikogu"fg"tguvtkevkqp"ecnqtkswg."kn"guv"fÔcwvcpv"rnwu"fkhhkekng"fÔkuqngt"nÔghhgv"

fgu"hkdtgu"ugwngu"fcpu"nc"oqfkhkecvkqp"fg"rqkfu"eqtrqtgn0"Egrgpfcpv."kn"ugodngtckv"swg"ngu"

uwlgvu"cfjfltgpv"rnwu"hcekngogpv"§"wp"rtqitcoog"fkfivfivkswg"fg"rgtvg"fg"rqkfu"swcpf"fgu"

hkdtgu"qpv"fivfi"kpvfiitfigu"cw"tfiikog"*Dwtvqp/Htggocp"4222+0"

"

Hkdtgu"cnkogpvcktgu"gv"tfirqpugu"jqtoqpcngu"

Nc" eqpuqoocvkqp" fg" hkdtgu" cnkogpvcktgu" chhgevg" cwuuk" nc" ufietfivkqp" fg" fkxgtugu"

jqtoqpgu" icuvtq/kpvguvkpcngu." vgnngu" swg" nc" ejqngue{uvqmkpkpg" *EEM+." ng" IKR." ng" INR/3."

kpffirgpfcoogpv" qw" pqp" fg" nc" tfirqpug" in{efiokswg." gv" ckpuk" cikv" uwt" nÔjqofiquvcukg" fw"

inwequg"qw"nc"ucvkfivfi0""

Nc"EEM"guv"ufietfivfig"rct"nÔkpvguvkp"it‒ng"uwkvg"§"nÔkpiguvkqp"fg"pqwttkvwtg0"Ngu"ghhgvu"

rj{ukqnqikswgu" fg" nc" EEM" uqpv" wp" tgvctf" fg" nc" xkfcpig" icuvtkswg." wpg" fkokpwvkqp" fgu"

gzewtukqpu"in{efiokswgu."wpg"cwiogpvcvkqp"fg"nc"ucvkfivfi"*Nkffng"gv"cn0"3;::"="Dqwtfqp"gv"cn0"

3;;;+0" Ngu" ghhgvu" j{rqin{efiokcpvu" fgu" hkdtgu" rqwttckgpv" rcuugt" rct" wpg" cevkqp" uwt" nc"

ufietfivkqp"fg"EEM"*O…uupgt"gv"cn0"3;;4+0"NÔkpiguvkqp"fg"hkdtgu"cwiogpvg"*Jgkpk"gv"cn0"3;;:+"

gv1qw"rtqnqpig"*Jqnv"gv"cn0"3;;4"="Dqwtfqp"gv"cn0"3;;;+" nc"ufietfivkqp"fg"EEM"cw"pkxgcw"fg"

nÔkpvguvkp0"Nc"iqoog"fg"iwct"j{ftqn{ufig"*Jgkpk"gv"cn0"3;;:+."ngu"̌/inwecpgu"fÔqtig"*Dqwtfqp"

gv"cn0"3;;;+."ngu"hkdtgu"fgu"nfiiwokpgwugu"*Dqwtfqp"gv"cn0"4223+"kpfwkugpv"wpg"ufietfivkqp"rnwu"

korqtvcpvg" gv" rtqnqpifig" fg" EEM" gp" rjcug" rquvrtcpfkcng0" Ngu" inwekfgu" uqpv" fg" rwkuucpvu"

uvkowncvgwtu"fg"nc"ufietfivkqp"fg"INR/30"Egrgpfcpv."nc"tfirqpug"gp"INR/3"xctkg"ugnqp"ng"v{rg"

fg" inwekfg" kpifitfi." ckpuk" ngu" eqpegpvtcvkqpu" rquvrtcpfkcngu" gp" INR/3" cwiogpvgpv" crtflu"
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nÔkpiguvkqp" fg" inwequg"ocku" rcu" crtflu" nÔkpiguvkqp" fÔqtig" qw"fg" tk¦" eqorngv" *Gnnkqvv" gv" cn0"

3;;5+0"NÔghhgv"fgu"hkdtgu"cnkogpvcktgu"uwt"ngu"jqtoqpgu"kpetfivkpgu"*INR/3"gv"IKR+"c"fivfi"rgw"

fivwfkfi"lwuswÔ§"rtfiugpv"ejg¦"nÔjqoog0"Egrgpfcpv."kn"ugodngtckv"swg"ngu"hkdtgu"fkfivfivkswgu"

oqfkhkgpv" nc" tfirqpug" rquvrtcpfkcng" gp" INR/3."o‒og" uk" ngu" fivwfgu" uqpv" fkueqtfcpvgu" uwt"

nÔghhgv"gpigpftfi."egtvckpgogpv"f̂"cw"v{rg"gv1qw"§"nc"swcpvkvfi"fg"hkdtgu"*Mctjwpgp"gv"cn0"

422:+0"Rct"gzgorng."nÔkpiguvkqp"fÔcokfqp"tfiukuvcpv"tfifwkv"nc"tfirqpug"gp"INR/3"eqorctfig"§"

nÔkpiguvkqp"fÔcokfqp"fkiguvkdng"*Tcdgp"gv"cn0"3;;6+0"Ygkemgtv"tcrrqtvg"swg"nÔkpiguvkqp"fg"

rckp" gptkejk" gp" hkdtgu" *dnfi." cxqkpg+" qw" gp" cokfqp" tfiukuvcpv" ceefinfltg" ngu" tfirqpugu"

rquvrtcpfkcngu"kpuwnkpkswg"gv"fw"IKR."ngu"ghhgvu"tguvgpv"egrgpfcpv"okpgwtu"*Ygkemgtv"gv"cn0"

4227+0" Egtvckpgu" fivwfgu" qpv" oqpvtfi" wp" ghhgv" ucvkfivqiflpg" fg" egtvckpgu" hkdtgu" v{rg"

qnkiqhtwevqug"gv"cwvtgu"htwevcpgu."fqpv"nc"eqpuqoocvkqp"fivckv"cuuqekfig"§"wpg"cwiogpvcvkqp"

fgu" eqpegpvtcvkqpu" ektewncpvgu" fÔjqtoqpgu" cpqtgzkiflpgu" v{rg"INR/3" gv" Rgrvkfg" [[." gv" §"

wpg" tfifwevkqp" fgu" eqpegpvtcvkqpu" fg" ijtfinkpg" ejg¦" ng" tcv" *Ecpk" gv" cn0" 4226+"=" gv" fgu"

tfirqpugu" rquvrtcpfkcngu" gp" INR/3" gv" Rgrvkfg" [[" ejg¦" nÔjqoog" *Ecpk" gv" cn0" 422;+0"

NÔkpiguvkqp"fg"nkrkfgu"gv"fg"rtqvfikpgu"uvkowngpv"cwuuk" nc"ufietfivkqp"rquvrtcpfkcng"fg"INR/3"

*Dnqo"gv"cn0"4228+0"

Nc" ijtfinkpg" guv" wpg" jqtoqpg" rgrvkfkswg" rtqfwkvg" rtkpekrcngogpv" fcpu" nÔguvqoce0"

Gnng" gzgteg" fkxgtugu" hqpevkqpu" dkqnqikswgu" fqpv" nc" rnwu" korqtvcpvg" ugodng" ‒vtg" uqp" t»ng"

fcpu" nc"tfiiwncvkqp"fg" nÔjqofiquvcukg"fipgtifivkswg"*Mqlkoc"gv"cn0"3;;;="Ewookpiu"4228+0"C"

nÔkpxgtug"fgu"cwvtgu"jqtoqpgu"rgrvkfkswgu"ucvkfivqiflpgu." nc"ijtfinkpg"cwiogpvg"nc"oqdknkvfi"

icuvtq/kpvguvkpcng" gv" fkokpwg" nc" ufietfivkqp" fÔkpuwnkpg" *Mctjwpgp" gv" cn0" 422:+0" Nc" ijtfinkpg"

lqwg" cwuuk" wp" t»ng" fcpu" nÔkpkvkcvkqp" fgu" tgrcu." ngu" pkxgcwz" fg" ijtfinkpg" ektewncpvg"

cwiogpvgpv"itcfwgnngogpv"lwuvg"cxcpv"wp"tgrcu"gv"fkokpwgpv"dtwuswgogpv"lwuvg"crtflu0"C"

rnwu"nqpi"vgtog."nc"ijtfinkpg"lqwgtckv"wp"t»ng"fcpu"nc"tfiiwncvkqp"fw"rqkfu"eqtrqtgn"gv"fg"nc"

dcncpeg"fipgtifivkswg0"Gp"ghhgv."ngu"eqpegpvtcvkqpu"fg"ijtfinkpg"uqpv"nkfigu"cwz"oqfkhkecvkqpu"

fg"rqkfu"eqtrqtgn"*Ewookpiu"gv"cn0"4224+0"Gp"vgtogu"fÔcevkqp"fgu"pwvtkogpvu."ngu"inwekfgu"

ugtckgpv" ngu" rnwu" ghhkecegu" rqwt" kpjkdgt" ngu" eqpegpvtcvkqpu" fg" ijtfinkpg" rquvrtcpfkcngu"

*Oqpvgngqpg"gv"cn0"4225+0"

" Ngu"eqpegpvtcvkqpu"rquvrtcpfkcngu"fg"rgrvkfg"[["cwiogpvgpv"crtflu"nÔkpiguvkqp"fÔwp"

tgrcu." fg" ocpkfltg" rtqrqtvkqppgnng" §" nc" ejctig" ecnqtkswg" ocku" cwuuk" gp" hqpevkqp" fg" nc"

eqorqukvkqp"fw"tgrcu0"Gp"eg"swk"eqpegtpg"nÔghhgv"fgu"hkdtgu"uwt"nc"nkdfitcvkqp"fg"rgrvkfg"[[."

ngu"tfiuwnvcvu"gpeqtg"wpg"hqku"fkhhfltgpv"ugnqp"ngu"fivwfgu."eÔguv"§"fktg"uqwxgpv"ugnqp"ng"v{rg"

fg"hkdtgu"*Mctjwpgp"gv"cn0"422:+0"

"
"
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Ejcrkvtg"4"Ï"Kpvtqfwevkqp"<"Oqfwncvkqp"fg"nc"in{efiokg"rquvrtcpfkcng" 8:"

Ngu"ｹ/inwecpgu"

"

" Rctok" ngu" hkdtgu" cnkogpvcktgu." pqwu" pqwu" uqoogu" kpvfitguufiu" rnwu" rctvkewnkfltgogpv"

cwz" ｹ/inwecpgu" swk" qpv" hckv" nÔqdlgv" fg" vtcxcwz" rtfiugpvfiu" fcpu" egvvg" vjflug" *Gvwfg" Å"ｹ/

inwecpgu"Ç"swk"ugtc"ffivcknnfig"wnvfitkgwtgogpv"gv"vtcxcwz"rtfiugpvfiu"gp"cppgzgu+0"

"

Ifipfitcnkvfiu""

Ngu" ｹ/inwecpgu" uqpv" fgu" hkdtgu" cnkogpvcktgu." uqnwdngu." eqorqufiu" uceejctkfkswgu."

jcwvgogpv"xkuswgwugu"gv"hgtogpvguekdngu0"Ngu"ｹ/inwecpgu"uqpv"ngu"eqpuvkvwcpvu"rtkpekrcwz"

fg"nc"rctqk"egnnwncktg"fgu"itckpgu"fÔcxqkpg"gv"fÔqtig"*gpxktqp"97'"fgu"rctqku"egnnwncktgu"fg"

nÔgpfqurgtog+."ocku"uqpv"rtfiugpvu"gp"hckdng"swcpvkvfi"ugwngogpv"fcpu"ng"dnfi"qw"ng"tk¦0"Eg"

uqpv"fgu"rqn{uceejctkfgu"nkpficktgu"fg"tfiukfwu"F/inwecpqr{tqu{n"cxge"fgu"nkckuqpu"ｹ/*3/5+"gv"

ｹ/*3/6+0" It¤eg" §" egtvckpu" etqkugogpvu." kn" guv" rquukdng" fÔqdvgpkt" fgu" xctkfivfiu" fÔqtig" gv"

fÔcxqkpg"cxge"fgu"eqpegpvtcvkqpu"xctkcdngu"fg"ｹ/inwecpgu"*Mkcpkcp"gv"cn0"4222+0"

Ngu"ｹ/inwecpgu"fgu"efitficngu"rtfiugpvgpv"fkhhfitgpvgu"ectcevfitkuvkswgu"uvtwevwtcngu"gv"

oqnfiewncktgu." swk" ngwt" eqphfltgpv" fkhhfitgpvgu" rtqrtkfivfiu" rj{ukswgu" eqoog" ngwt" uqnwdknkvfi"

fcpu" nÔgcw." ngwt" xkuequkvfi"gv" ngwt" ecrcekvfi"§" hqtogt"fgu" ignu" e)guv/§/fktg" ngwtu"rtqrtkfivfiu"

tjfiqnqikswgu0"Ng"rqkfu"oqnfiewncktg."nc"xkuequkvfi"gv"nc"uqnwdknkvfi"fgu"ｹ/inwecpgu"ckpuk"swg"nc"

ocvtkeg"cnkogpvcktg"§"ncswgnng"knu"uqpv"cuuqekfiu"uqpv"fgu"rctcoflvtgu"korqtvcpvu"§"rtgpftg"

gp" eqorvg" fcpu" ngwtu" ghhgvu" rj{ukqnqikswgu" *Mgtemjqhhu" gv" cn0" 4225=" Qppkpi" gv" cn0" 3;;;="

Rqrrkvv" 4229+0" Gp" ghhgv." rnwu" ngwt" xkuequkvfi" gv" ngwt" uqnwdknkvfi" uqpv" korqtvcpvgu." rnwu" ngwt"

ghhgv"guv"octswfi0"

" " "

ｺ/inwecpgu"gv"ofivcdqnkuog"nkrkfkswg"

NÔghhgv"fgu"ｹ/inwecpgu"uwt"nc"eqpegpvtcvkqp"gp"ejqnguvfitqn"c"fivfi"fivwfkfi"fcpu"rnwu"fg"

72"fivwfgu0"Ngu"ghhgvu"fgu"hkdtgu"fÔcxqkpg"gv"fÔqtig"uwt"ngu"eqpegpvtcvkqpu"rncuocvkswgu"gp"

ejqnguvfitqn" qpv" fivfi" fivwfkfiu" fcpu" fg" pqodtgwugu" fivwfgu0" Nc" rnwrctv" *Tkrukp" gv" cn0" 3;;4="

Dtqyp"gv"cn0"3;;;="Dgjcnn"gv"cn0"4226+"ocku"rcu"vqwvgu"ngu"fivwfgu"*Nqxgitqxg"gv"cn0"4222="

Mgqij"gv"cn0"4225="Ewipgv/Cpegcw"gv"cn0"422;+"qpv"eqpenw"§"wp"ghhgv"j{rqejqnguvfitqnfiokcpv"

fgu"uwrrnfiogpvcvkqpu"gp"ｹ/inwecpgu0"Egu"fkhhfitgpegu"gpvtg"ngu"fivwfgu"rgwxgpv"uÔgzrnkswgt"

rct"fgu"fkhhfitgpegu"fg"xkuequkvfi."uqnwdknkvfi."rqkfu"oqnfiewncktgu"fgu"rtfirctcvkqpu"fg"hkdtgu"

wvknkufigu0"Ocnmmk"c"fg"rnwu"fixcnwfi"swg"nÔghhgv"fqug/tfirqpug"fgu"ｹ/inwecpgu"uwt"ng"ejqnguvfitqn"

pÔfivckv"rcu"rtqdcpv"*Ocnmmk"4223+0"Nc"Hqqf"cpf"Ftwi"Cfokpkuvtcvkqp"*HFC+"c"tfirgtvqtkfi"59"

fivwfgu"uwt"nÔghhgv"fgu"hkdtgu"fÔcxqkpg"uwt"ngu"eqpegpvtcvkqpu"fg"ejqnguvfitqn."39"oqpvtcpv"wp"

ghhgv" rqukvkh" fg" egu" hkdtgu" uwt" ng" ejqnguvfitqn" vqvcn" gv" ng" NFN" ejqnguvfitqn" *HFC" 3;;8+0" Nc"



"
"
Ejcrkvtg"4"Ï"Kpvtqfwevkqp"<"Oqfwncvkqp"fg"nc"in{efiokg"rquvrtcpfkcng" 8;"

eqpenwukqp" ifipfitcng" fivckv" swg" ngu" ｹ/inwecpgu" fÔcxqkpg" rqwxckgpv" fkokpwgt" ngu"

eqpegpvtcvkqpu"rncuocvkswgu"fg"ejqnguvfitqn."rnwu"rctvkewnkfltgogpv"fg"NFN"ejqnguvfitqn0"Nc"

HFC"c"fqpe"cwvqtkufi"nÔwvknkucvkqp"fÔwpg"cnnfiicvkqp"rtfiekug"uwt"ngu"ｹ/inwecpgu<"ÑFkgvu"jkij"kp"

qcv"dtcp"qt"qcv"ogcn"cpf"nqy"kp"ucvwtcvgf"hcv"cpf"ejqnguvgtqn"oc{"tgfweg"vjg"tkum"qh"jgctv"

fkugcuguÒ0"Ngu"rtqfwkvu"wvknkucpv"egvvg"cnnfiicvkqp"fqkxgpv"eqpvgpkt"cw"oqkpu"2.97i"fg"hkdtgu"

ｹ/inwecpgu"uqnwdngu"rct"rqtvkqp."ucejcpv"swg"nÔcrrqtv"lqwtpcnkgt"tgeqoocpffi"guv"fg"5i0"Kn"

guv"egrgpfcpv"dkgp" tgeqppw"swg" nÔghhgv"j{rqnkrfiokcpv"guv"rnwu" korqtvcpv"ejg¦" ngu" uwlgvu"

rtfiugpvcpv"ngu"eqpegpvtcvkqpu"fg"ejqnguvfitqn"kpkvkcngu"ngu"rnwu"fingxfiu0""

" Eqoog"pqwu"gp"cxqpu"rctnfi"rtfiefifgoogpv"rqwt" ngu" hkdtgu." nÔj{rqvjflug"tgncvkxg"§"

nÔghhgv"fgu"ｹ/inwecpgu"uwt"ng"ejqnguvfitqn"ugtckv"nkfig"§"wpg"cwiogpvcvkqp"fg"nc"xkuequkvfi"fw"

eqpvgpw" kpvguvkpcn" gv1qw" §" wpg" fkokpwvkqp" fw" ecrvcig" kpvguvkpcn" fgu" cekfgu" dknkcktgu" swk"

eqpfwktckv"§"wpg"tgfktgevkqp"fw"ejqnguvfitqn"jfircvkswg"xgtu"nc"u{pvjflug"fÔcekfgu"dknkcktgu"gv"

§"wpg"fkokpwvkqp"fg"nÔcduqtrvkqp"fw"ejqnguvfitqn"kpvguvkpcn"*Nkc"gv"cn0"3;;7="Pcwocpp"gv"cn0"

4228+0" " Wpg" fivwfg" tfiegpvg" c" fÔcknngwtu"oqpvtfi" swg" nÔkpiguvkqp" swqvkfkgppg" fg" 7i" fg" ｹ/

inwecpgu" fkokpwckv" ukipkhkecvkxgogpv" nc" eqpegpvtcvkqp" gp" ejqnguvfitqn" vqvcn" gv" gp" NFN"

ejqnguvfitqn."fg"rct"wpg"fkokpwvkqp"ukipkhkecvkxg"fg"nÔcduqtrvkqp"fg"ejqnguvfitqn"cw"pkxgcw"fg"

nÔkpvguvkp"*Pcwocpp"gv"cn0"4228+0"""

"

ｺ/inwecpgu"gv"ofivcdqnkuog"inwekfkswg""

Kn" c"fivfi" uwiifitfi"swg" ngu"ｹ/inwecpgu"ciktckgpv" uwt" ng"ofivcdqnkuog"inwekfkswg"xkc" nc"

oqfwncvkqp" fg" nc" tfirqpug" in{efiokswg" gv" kpuwnkpkswg" *Lgpmkpu" gv" cn0" 3;9:=" Dtccvgp" gv" cn0"

3;;3="Yqqf" gv" cn0" 3;;6=" Vcrr{" gv" cn0" 3;;8=" Nknlgdgti" gv" cn0" 3;;8=" Dqwtfqp" gv" cn0" 3;;;="

Dcvvkncpc" gv" cn0" 4223=" Lgpmkpu" gv" cn0" 4224d=" Lwpvwpgp" gv" cn0" 4224=" Mcdkt" gv" cn0" 4224="

Dtgppcp"4227+0"Gp" tcngpvkuucpv" nÔcduqtrvkqp"fgu"pwvtkogpvu." ngu"gzewtukqpu"in{efiokswg"gv"

kpuwnkpkswg"rquvrtcpfkcngu" uqpv"rct" eqpufiswgpv"fkokpwfigu0" NÔcffkvkqp" fg"ｹ/inwecpgu"§"wp"

tgrcu" cwiogpvg" nc" xkuequkvfi" fw"dqn" cnkogpvcktg" gv" fg" eg" hckv" tfifwkv" nÔcduqtrvkqp" gv" ckpuk"

tfifwkv"nc"in{efiokg"rquvrtcpfkcng0"Ckpuk."kn"c"fivfi"oqpvtfi"swg"nc"rtfiugpeg"fg":"§"32'"fg"ｹ/

inwecpgu"fcpu"wp"rtqfwkv"efitficnkgt"rqwxckv"fkokpwgt"ng"rke"in{efiokswg"fg"72'"*Y¯tuej"("

Rk/Uwp{gt"3;;9+0"Lgpmkpu"c"cwuuk"oqpvtfi"swg"ejcswg"itcoog"fg"ｹ/inwecpgu"rqwxckv"kpfwktg"

wpg"fkokpwvkqp"fg"nÔKI"fg"6"wpkvfiu."ucejcpv"swg"nÔghhgv"pÔguv"rcu"oqfkhkfi"rct"ng"rtqefiffi"fg"

hcdtkecvkqp"*Lgpmkpu"gv"cn0"4224d+0"Wpg"fivwfg"fg"Dcvvkncpc"ejg¦"fgu"uwlgvu"uckpu"c"fg"rnwu"

oku" gp" fixkfgpeg" swg" nÔghhgv" fgu" ｹ/inwecpgu" uwt" nc" in{efiokg" rquvrtcpfkcng" fivckv"

rtkpekrcngogpv"f̂"§"wp"tcngpvkuugogpv"fg"nÔcduqtrvkqp"kpvguvkpcng"*Dcvvkncpc"gv"cn0"4223+0"

Gp" ghhgv." rnwukgwtu" fivwfgu" qpv" oqpvtfi" swg" nc" xkuequkvfi" fgu" hkdtgu" fivckv" rqukvkxgogpv"

eqttfinfig"§" ngwt"fgitfi"fÔcevkqp" kpjkdkvtkeg"fg" nc" tfirqpug"in{efiokswg"rquvrtcpfkcng"rct"wp"
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ghhgv"fqug/ffirgpfcpv"*Yqngxgt"gv"cn0"3;;3="Yqqf"gv"cn0"3;;6="Vcrr{"gv"cn0"3;;8="Dqwtfqp"

gv" cn0" 3;;;+0" 9;" §" ;8'" fgu" cnvfitcvkqpu" fgu" tfirqpugu" in{efiokswg" gv" kpuwnkpkswg"

rquvrtcpfkcngu" ugtckgpv"fwgu"§" nc"xkuequkvfi"fw"dqn" cnkogpvcktg" kpfwkvg"rct" ngu"ｹ/inwecpgu0"

Yqqf"c"cwuuk"oqpvtfi"swg"ng"rke"in{efiokswg"rquvrtcpfkcn"fivckv"eqttfinfi"cw"rqkfu"oqnfiewncktg"

gv"§"nc"eqpegpvtcvkqp"gp"ｹ/inwecpgu."gp"oguwtcpv"egu"rctcoflvtgu"uwkvg"§"rnwukgwtu"vguvu"fg"

vqnfitcpeg"cw"inwequg"*72i"fg"inwequg"gv"eqpegpvtcvkqpu"gp"ｹ/inwecpgu"fg"2.:"§"36.7"i1722"

on+"*Yqqf"gv"cn0"4222+0"

"

"

"

"

"

"

"

"

"

"

Ngu" hkdtgu" gv1qw" rtqfwkvu" §" kpfgz" in{efiokswg" dcu" rgwxgpv" fqpe" chhgevgt" ng"

ofivcdqnkuog" inwekfkswg" koofifkcvgogpv" crtflu" ng" tgrcu." ocku" rgwxgpv" cwuuk" oqfwngt" ng"

ofivcdqnkuog" inwekfkswg" cw" eqwtu" fg" nc" lqwtpfig." xqktg"o‒og" cxqkt" wp" ghhgv" §" rnwu" nqpi"

vgtog" uwt" nc" vqnfitcpeg" cw" inwequg" qw" nc" ugpukdknkvfi" §" nÔkpuwnkpg0" EÔguv" uwt" egvvg" dcug"

dkdnkqitcrjkswg"swg"ug"uqpv"hqpffigu"pqu"j{rqvjflugu"fg"vtcxckn0

"

"

"

"

"

"

"

"

"

"
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EJCRKVTG"5"

"

J{rqvjflugu"gv"qdlgevkhu""

"
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UÔkn" crrctc¶v" swg" fkxgtu" oq{gpu" rgwxgpv" ‒vtg" oku" gp" Îwxtg" rqwt" oqfwngt" nc"

in{efiokg" rquvrtcpfkcng" fcpu" ng" ugpu" fÔwpg" tfifwevkqp" fgu" gzewtukqpu" in{efiokswgu"

*oqfwncvkqp"nc"fkiguvkqp"fgu"rtqfwkvu"co{ncefiu."fkokpwvkqp"nÔcrrqtv"gp"hkdtgu"fkurqpkdngu."

ejqkz" fg" uwetgu" ukorngu" rgw" j{rgtin{efiokcpvu" eqoog" ng" htwevqug." uvkowncvkqp" fg" nc"

ufietfivkqp" fÔkpuwnkpg." tcngpvkuugogpv" fg" nc" fkiguvkqp" fgu" inwekfgu.È+." vqwu" egu"oq{gpu" pg"

ugodngpv"rcu"cxqkt"ngu"o‒ogu"ghhgvu"rj{ukqnqikswgu"uwt"nc"in{efiokg"cw"eqwtu"fg"nc"lqwtpfig"

gv"rqwt"ngu"cwvtgu"rctcoflvtgu"ofivcdqnkswgu."gv"rct"eqpufiswgpv"uwt"nc"ucpvfi0""

Egek"pqwu"c"cogpfi"§"pqwu"rqugt"rnwukgwtu"swguvkqpu"<"

Swgnu" uqpv" ngu" fkhhfitgpvu" dkqoctswgwtu" *cw/fgn§" fg" nÔKI." e)guv/§/fktg" nÔkpvfiitcvkqp" fg" nc"

tfirqpug" in{efiokswg" rquvrtcpfkcng" fg" 4" jgwtgu+" wvkngu" gv" rgtvkpgpvu" rqwt" gzrnqtgt" nc"

oqfwncvkqp"fg"nc"in{efiokg"rct"nc"pqwttkvwtg"A"""

Fcpu"eg"ugpu."pqwu"cxqpu"kpvfiitfi"§"pqu"fivwfgu"fw"ofivcdqnkuog"rquvrtcpfkcn."ng"

uwkxk" fgu" ffidkvu" fÔcrrctkvkqp" gv" fg" fkurctkvkqp" fw" inwequg" vqvcn." gzqiflpg" gv"

gpfqiflpg" *wvknkucvkqp" fÔkuqvqrgu" uvcdngu" fw" inwequg+." ckpuk" swg" ngu"

eqpegpvtcvkqpu"gp"CIPG"gv"ng"rtqhkn"fÔqz{fcvkqp"fgu"pwvtkogpvu"rqwt"cxqkt"wpg"

crrtqejg" kpvfiitcvkxg" fgu" ofiecpkuogu" uqwuÏlcegpvu" kornkswfiu" fcpu" nc" tfirqpug"

in{efiokswg0"

Swgnngu"uqpv" ngu"fkhhfitgpegu"gpvtg"wpg"tfirqpug"in{efiokswg"rquvrtcpfkcng"crncpkg"§"hckdng"

pkxgcw"gv"wpg"gzewtukqp"in{efiokswg"cki¯g"gp"vgtogu"fg"eqpufiswgpegu"ofivcdqnkswgu"A"

Gp" fgjqtu" fg" nc" fkhhfitgpeg" fÔcktg" uqwu" nc" eqwtdg." pqwu" rgpuqpu" swg" ngu"

oqfwncvkqpu"fg"nc"ekpfivkswg"fg"nc"tfirqpug"in{efiokswg"rgwxgpv"cxqkt"fgu"ghhgvu"

fkhhfitgpvu" uwt" nc" tfirqpug" kpuwnkpkswg." nc" nkrqn{ug."È" ugnqp" nc" Å"hqtog"Ç" fg" " nc"

eqwtdg"fg"in{efiokg0"

"

Rqwt"vgpvgt"fg"tfirqpftg"§"egu"swguvkqpu."5"fivwfgu"enkpkswgu"qpv"fivfi"tficnkufigu."cxge"

eqoog" rqkpv" eqoowp" nc" fkokpwvkqp" fg" nc" tfirqpug" in{efiokswg" gp" rjcug" rquvrtcpfkcng"

ckiwg"rct"nÔwvknkucvkqp"fÔkpitfifkgpvu"urfiekhkswgu<""

"



"
"
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Gvwfg" Å"̌/inwecpgu"Ç"<" Cffkvkqp" fg" ｹ/inwecpgu" fÔcxqkpg." hkdtgu" uqnwdngu" xkuswgwugu" gv"

hgtogpvguekdngu."§"wp"tgrcu"inwekfkswg"*rqngpvg"§"dcug"fÔcokfqp"fg"oc•u+"

Gvwfg" Å"Gwtquvctej"Ç"<" Oqfwncvkqp" fg" nc" dkqfkurqpkdknkvfi" fg" nÔcokfqp" fg" rtqfwkvu"

efitficnkgtu"gv"rct"eqpufiswgpv"fg" ngwt" kpfgz"in{efiokswg"*KI+."gp" hckucpv"xctkgt" ngwt"

eqorqukvkqp"gp"inwekfgu"ngpvgogpv"qw"tcrkfgogpv"fkiguvkdngu"

Gvwfg" Å"Pwvtkqug"Ç"<" Cffkvkqp" fÔwpg" pqwxgnng" fgzvtkpg" tfiukuvcpvg" *hgtogpvguekdng+."

PWVTKQUG̶32"§"wp"rgvkv"ffilgwpgt"uvcpfctf"

"

Ngu" qdlgevkhu" fgu" vtcxcwz" rtfiugpvfiu" fcpu" egvvg" vjflug" fivckgpv" fqpe" fÔwvknkugt" fgu"

hkdtgu"qw"fgu"inwekfgu"ngpvgogpv"fkiguvkdngu"rqwt"tfifwktg"nÔgzewtukqp"in{efiokswg"gp"ckiw."

rwku"fÔfivwfkgt"gv"fg"eqorctgt"ngu"eqpufiswgpegu"ofivcdqnkswgu"fw"tcngpvkuugogpv"gv1qw"fg"

nÔcnnqpigogpv"gv1qw"fg"nc"fkokpwvkqp"fg"nÔcduqtrvkqp"fw"inwequg"swk"rgwxgpv"‒vtg"kpfwkvgu"

rct"egu"fkhhfitgpvu"kpitfifkgpvu0""

Rct"wp" uwkxk" rtqnqpifi"fgu"rctcoflvtgu"ofivcdqnkswgu"gp"rjcug"rquv/rtcpfkcng."pqwu"

cxqpu" xqwnw" ogvvtg" gp" fixkfgpeg." cw/fgn§" fÔwpg" tfifwevkqp" eqoowpg" fg" nc" tfirqpug"

in{efiokswg" §" 4" jgwtgu." ngu" kornkecvkqpu" fkhhfitgpvkgnngu" fg" nc" oqfwncvkqp" fg" nc"

dkqfkurqpkdknkvfi"fw"inwequg""uwt"ngu"ekpfivkswgu"fw"inwequg."ng"eqpvt»ng"fg"nc"in{efiokg."uwt"nc"

tfirqpug" kpuwnkpkswg." nc" nkrqn{ug." nÔqz{fcvkqp" fgu" pwvtkogpvu" gv" ngu" octswgwtu" fg" ucvkfivfi"

*fivwfg"Pwvtkqug+"cw"eqwtu"fg"nc"lqwtpfig0"" "

"

"

"

"

"

"

"
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EJCRKVTG"6"

"

Uwlgvu."ocvfitkgnu"gv"ofivjqfgu""

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"
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"
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"

"
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"
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30 "Gvwfg"Å"ｹ/inwecpgu"Ç"

303 Eqpegrvkqp"
"

Fcpu"nÔfivwfg"Å"ｹ/inwecpgu"Ç."pqwu"cxqpu"eqorctfi"ngu"ghhgvu"fg"fgwz"tgrcu"vguvu"uwt"

ngu" rctcoflvtgu"ofivcdqnkswgu" ejg¦" fgu" uwlgvu" uckpu0" Egvvg" fivwfg" c" fivfi" tficnkufig" gp" ckiw."

ejcswg" rtqfwkv" fivckv" vguvfi" nqtu" fÔwpg" lqwtpfig" ofivcdqnkswg" wpkswg0" Fcpu" egvvg" fivwfg"

etqkufig." ejcswg" uwlgv" fivckv" fqpe" uqp" rtqrtg" vfioqkp." chkp" fg" nkokvgt" ngu" hcevgwtu"

fÔkpvgthfitgpeg"fwu"cwz"uwlgvu0"

NÔfivwfg" Å"ｹ/inwecpgu"Ç" *Hkiwtg" ;+" fivckv" wpg" fivwfg" tcpfqokufig" etqkufig." gp" ukorng"

cxgwing0" Nqtu" fg" fgwz" lqwtpfigu" fÔkpxguvkicvkqp" ofivcdqnkswg" fkuvkpevgu" *ufirctfigu" fÔcw"

okpkowo"fgwz"ugockpgu+."ngu"uwlgvu"xqnqpvcktgu"*jqoogu"uckpu"gp"uwtrqkfu+."§"lgwp"fgrwku"

nc"xgknng"cw"uqkt."kpifitckgpv"uqkv"wp"tgrcu"eqorqufi"fg"rqngpvg"*Rqn+"uqkv"wp"tgrcu"eqorqufi"

fg"rqngpvg"uwrrnfiogpvfig"gp"ｹ/inwecpgu"*7i."Rqn-DI+0""

Fcpu"egvvg"fivwfg."ng"dwv"fivckv"fg"uwkxtg"ng"fgxgpkt"fÔwp"tgrcu"inwekfkswg"cffkvkqppfi"

qw"pqp"fg"hkdtgu0"Nc"rqngpvg"*hctkpg"fg"oc•u+"guv"pcvwtgnngogpv"tkejg"gp"35E."eÔguv"fqpe"ng"

fgxgpkt"fw"inwequg"fg"nc"rqngpvg"swk"c"fivfi"uwkxk"fcpu"ngu"fgwz"eqpfkvkqpu"gzrfitkogpvcngu0"

Rctcnnflngogpv."ngu"uwlgvu"fivckgpv"rgthwufiu"§"nÔckfg"fg"inwequg"fgwvfitfi"*4J+"rgpfcpv"

vqwvg" nc"fwtfig"fg" nc" lqwtpfig"fÔgzrnqtcvkqp"gv" fg"eg" hckv." nc"oguwtg"fgu"gptkejkuugogpvu"

kuqvqrkswgu" fw" inwequg" rncuocvkswg" gp" 35E" gv" gp" 4J" c" rgtoku" fg" ecnewngt" ngu" ffidkvu"

fÔcrrctkvkqp" gv" fg" fkurctkvkqp" fw" inwequg" gzqiflpg." gpfqiflpg" gv" vqvcn0" Fgu" fiejcpvknnqpu"

ucpiwkpu"qpv"fivfi"rtfingxfiu"vqwvgu"ngu"37"okpwvgu"rgpfcpv"nc"rtgokfltg"jgwtg"rwku"vqwvgu"ngu"

jgwtgu" lwuswÔ§" V5820" It¤eg" §" egu" fiejcpvknnqpu." ngu" ekpfivkswgu" fg" eqpegpvtcvkqpu"

rncuocvkswgu"rquvrtcpfkcngu"gp"in{efiokg."kpuwnkpfiokg."rgrvkfg"E."eqpegpvtcvkqpu"gp"cekfgu"

itcu"pqp"guvfitkhkfiu."vtkin{efitkfgu"qpv"fivfi"oguwtfigu"rgpfcpv"8"jgwtgu"uwkvg"§"nÔkpiguvkqp"fw"

tgrcu" vguv0"Fgu"oguwtgu"fg"ecnqtkofivtkg" kpfktgevg"qpv"fivfi"cwuuk" tficnkufigu"rqwt"fixcnwgt" ng"

ofivcdqnkuog"fg"tgrqu"gv"nÔqz{fcvkqp"fgu"uwduvtcvu0""

"

"

"

"

"

"
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fivjqfgu"
9:"

""""""""""""""""""""""""""""""""""""""""""""""""""""""Hkiwtg"; "<"Gvwfg"Å"ｹ/inwecpgu"Ç""
"

2/342 522;2 342 372 3:2 432 462 492825237/37/52 67 582552

Ecnqtkofivtkg"kpfktgevg

C¦qvg"wtkpcktg
Xguukg"
xkfg

Rtfinflxgogpvu"ucpiwkpu<
In{efiokg."kpuwnkpfiokg."CIPG."VI
35EInwequg."4JInwequg

Rgthwukqp"eqpvkpwg"fg"F/]8.8/4J4_"inwequg

35E"inwequg
*rqngpvg+

2/342 522;2 342 372 3:2 432 462 492825237/37/52 67 5825522/342 522;2 342 372 3:2 432 462 492825237/37/52 67 582552

Ecnqtkofivtkg"kpfktgevg

C¦qvg"wtkpcktg
Xguukg"
xkfg

Rtfinflxgogpvu"ucpiwkpu<
In{efiokg."kpuwnkpfiokg."CIPG."VI
35EInwequg."4JInwequg

Rgthwukqp"eqpvkpwg"fg"F/]8.8/4J4_"inwequg

35E"inwequg
*rqngpvg+

Xkukvg"fÔkpenwukqp
L"/9 L"36

Rqngpvc

L"2

Rqngpvc"-"7i" /inwecp

Rqngpvc

L"/9 L"36

RqngpvcRqngpvc

Rqngpvc"-"7i" inwecpRqngpvc"-"7i" ̌/inwecp

L"2

Rqngpvc"-"7i" inwecpRqngpvc"-"7i"

RqngpvcRqngpvc

̌

Xkukvg"fÔkpenwukqp
L"/9 L"36

RqngpvcRqngpvc

L"2

Rqngpvc"-"7i" /inwecpRqngpvc"-"7i" /inwecp

RqngpvcRqngpvc

L"/9 L"36

RqngpvcRqngpvc

Rqngpvc"-"7i" inwecpRqngpvc"-"7i" ̌/inwecp

L"2

Rqngpvc"-"7i" inwecpRqngpvc"-"7i"

RqngpvcRqngpvc

̌

Lqwtpfig"
fÔgzrnqtcvkqp
Lqwtpfig"
fÔgzrnqtcvkqp
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304 Rtqfwkvu"gv"tfiikog"vguvfiu"
"

Ngu"ｹ/inwecpgu""

" " *Eh"rctcitcrjg"urfiekhkswg"fcpu"nÔkpvtqfwevkqp"rcig"8:+"

"

Rtqfwkvu"vguvu"rqwt"nÔfivwfg"ｹ/inwecpgu"

" "

" " Nc"rtfirctcvkqp"fg"ｺ/inwecpgu"wvknkufig"

" Egvvg"fivwfg"cxckv"rqwt"dwv"fÔfivwfkgt"ngu"ghhgvu"ofivcdqnkswgu"fgu"hkdtgu"ｹ/inwecpgu0""

" Nc" rtfirctcvkqp" fg" hkdtgu" wvknkufig" fcpu" egvvg" fivwfg" fivckv" wp" eqpegpvtfi" §" dcug"

fÔcxqkpg" eqpvgpcpv" rtkpekrcngogpv" nc" htcevkqp" uqnwdng" fgu" ｹ/inwecpgu0" Egvvg" rtfirctcvkqp"

fg" ｹ/inwecpgu" c" fivfi" gzvtckvg" gv" eqpegpvtfig" ugnqp" wpg" ofivjqfg" ffirqufig" rct" Qcvn{" CD"

*Ncpfumtqpc."Uwflfg+0"Ng"vcdngcw"ek/fguuqwu"rtfiugpvg" nc"eqorqukvkqp"fg" nc"rtfirctcvkqp"fg"

hkdtgu0""

"
"

Rtqvfikpgu" Nkrkfgu" Inwekfgu"vqvcwz" Hkdtgu"fqpv"ｹ/
inwecpgu" ｹ/inwecpgu"

Rqwt"322i" i" i" i" i" i"

Rtfirctcvkqp"fg"ｹ/inwecpgu" 4;.3" 36.:" 3;.3" 52.3" 45"

"

Vcdngcw"6"<"Eqorqukvkqp"fg"nc"rtfirctcvkqp"fg"ｹ/inwecpgu"

" "

Ng"tgrcu"vguv"<"nc"rqngpvg"

" Rqwt"fivwfkgt" ngu"ghhgvu"fgu"ｹ/inwecpgu"uwt" ng"ofivcdqnkuog"rquvrtcpfkcn"inwekfkswg."

nc"rtfirctcvkqp"fg"ｹ/inwecpgu"c"fivfi"clqwvfig"§"wp"tgrcu"fg"rqngpvg"*hctkpg"fg"oc•u+0"Ng"oc•u"

guv"wpg"rncpvg"swk"rtfiugpvg"wp"gptkejkuugogpv"pcvwtgn"gp" 35E"ect"gnng" hkzg" ng"EQ4"cw"ugkp"

fÔwp" kpvgtofifkcktg" ofivcdqnkswg" fg" nc" xqkg" Jcvej/Uncem" cnqtu" swg" nc" rnwrctv" fgu" cwvtgu"

rncpvgu" hkzgpv" ng"EQ4"fcpu"wp" kpvgtofifkcktg"ofivcdqnkswg"§"5"ectdqpgu"rct" nc" tficevkqp"fg"

Ecnxkp/Dgpuqp0" Egu" fgwz" xqkgu"ofivcdqnkswgu" fkhhfltgpv" rct" ngwt" fkuetkokpcvkqp" kuqvqrkswg"

xku/§/xku" fw" 35E"fw"EQ4" cvoqurjfitkswg" gv" egek" eqpfwkv" §" fgu" fkhhfitgpegu" ukipkhkecvkxgu" gp"

vgtogu" fÔgptkejkuugogpv" kuqvqrkswg" gp" 35E" *Uejqgnngt" gv" cn0" 3;:2+0" Ckpuk." nÔwvknkucvkqp" fg"

rqngpvg"§"dcug"fÔcokfqp"fg"oc•u"c"rgtoku"fg"uwkxtg"nÔwvknkucvkqp"fw"35E/inwequg"rtqxgpcpv"

fw"tgrcu"vguv"fcpu"ngu"eqpfkvkqpu"gzrfitkogpvcngu"ffietkvgu"e)guv/§/fktg"cxge"qw"ucpu"nÔclqwv"

fg"hkdtgu"ｹ/inwecpgu0""



"
"
Ejcrkvtg"6"Ï"Uwlgvu."ocvfitkgnu"gv"ofivjqfgu" :2"

" Nc"rqngpvg"fg"oc•u"rtfiewkvg"*Vkrkcm."Rqpv"Uckpv"Octvkp."Htcpeg+"fivckv"ewkvg"fcpu"fg"

nÔgcw" dqwknncpvg" *722on" cffkvkqppfig" fg" 5i" fg" ugn+" rgpfcpv" 7" okpwvgu" cw" ETPJ" rct" ngu"

kphktokfltgu"rqwt"ejcswg"uwlgv"gv"fg"nc"o‒og"ocpkfltg"rqwt"ejcswg"lqwtpfig"fÔgzrnqtcvkqp."

rwku"ugtxkg"cwz"xqnqpvcktgu0"""

"

"
Swcpvkvfi" Gswkxcngpv"

inwequg" Rtqvfikpgu" Nkrkfgu" Inwekfgu"
vqvcwz"

Hkdtgu"ucpu"ｹ/
inwecpgu" ｹ/inwecpgu" Gpgtikg"

" i" i" i" i" i" i" i" mecn"
Tgrcu"vguv"
Rqngpvg"
ugwng

;4.9" :2" 8.5" 2.;" 94.5" 3" 2" 545"

" " " " " "
Tgrcu"vguv"
Rqngpvg"-""
ｹ/inwecpgu"

32;.3" :2" 34.5" 6.3" 94.5" 4.6" 7" 597"

"
Vcdngcw"7"<"Eqorqukvkqp"fgu"fgwz"tgrcu"vguvu"*Gvwfg"ｹ/inwecpgu+"

"
"

Gptkejkuugogpv"kuqvqrkswg"gp"
35
E"fgu"tgrcu"vguvu""

"
Fcpu"nÔfivwfg"ｹ/inwecpgu."eÔguv"ng"tgrcu"inwekfkswg"*rqngpvg+"swk"fivckv"pcvwtgnngogpv"

octswfi"*§"dcug"fg"oc•u+."chkp"fÔfivwfkgt"ngu"ghhgvu"fg"nÔcffkvkqp"fg"hkdtgu"uwt"ng"fgxgpkt"fw"

tgrcu" inwekfkswg0" N)gptkejkuugogpv" kuqvqrkswg" gp"
35
E" fgu" 4" tgrcu" c" fqpe" fivfi" ffivgtokpfi"

crtflu"j{ftqn{ug"gp¦{ocvkswg"cxge"fg" nÔco{nqinwequkfcug"gv"fg" nc" uceejctcug0"Ng"inwequg"

qdvgpw" c" fivfi" rwtkhkfi" uwt" tfiukpgu" fiejcpigwugu" fÔkqpu" cxcpv" ffitkxcvkqp" gp" inwequg"

rgpvcefivcvg" gv" cpcn{ufi" rct" eqwrncig" Ejtqocvqitcrjkg" Rjcug" Ic¦gwugÏEqodwuvkqp/

Urgevtqofivtkg"fg"Ocuug"Kuqvqrkswg"*ERI/E/UOK+"*Kuqrtkog."XI"kpuvtwogpvu+0""

"
"      δ     δ     δ     δ"35E"å" Cvqo 易35E"

Tgrcu"vguv"Rqngpvg"ugwng" /56.:;" 3.294::"

Tgrcu"vguv"Rqngpvg"-"ｹ/inwecpgu" /57.73" 3.2943;"

"
Vcdngcw"8"<"Gptkejkuugogpv"kuqvqrkswg"gp"

35
E"fgu"fgwz"tgrcu"vguvu"*Gvwfg"ｹ/inwecpgu+"

"
"

Tfiikog"eqpeqokvcpv"

"

Rqwt"egvvg"fivwfg"fcpu"ncswgnng"fgu"cpcn{ugu" kuqvqrkswgu"qpv"fivfi"tficnkufigu"*oguwtg"

fg" nÔgptkejkuugogpv" gp" 35E/inwequg" fcpu" ng" rncuoc" gv" gp" 35E"fcpu" ng" E24" gzrktfi." kn" c" fivfi"



"
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fgocpffi" cwz" uwlgvu" fÔfixkvgt" nc" eqpuqoocvkqp" fg" rtqfwkvu" pcvwtgnngogpv" tkejgu" gp" 35E"

*oc•u." uwetg" fg" ecppg." htwkvu" gzqvkswgu." eqpugtxgu." rtqfwkvu" §" dcug" fÔcokfqp" fg" oc•u"

oqfkhkfi."gpvtgogvu"gv"fguugtvu"ncevfiuÈ+"rgpfcpv"nc"ugockpg"gv"nc"xgknng"fg"ejcswg"lqwtpfig"

fÔgzrnqtcvkqp" ofivcdqnkswg0" Wpg" nkuvg" fgu" cnkogpvu" tkejgu" gp" 35E" §" uwrrtkogt" fg"

nÔcnkogpvcvkqp" c" fivfi" hqwtpkg" §" egv" ghhgv0" Fg" rnwu." kn" c" fivfi" fgocpffi" cwz" uwlgvu" fg" pg"

rtgpftg" cwewpg" vjfitcrgwvkswg" uwuegrvkdng" fÔkpvgthfitgt" cxge" ng" ofivcdqnkuog" gv" ng"

eqorqtvgogpv"cnkogpvcktg0""

"

305 Uwlgvu"
"

34"jqoogu"uckpu"gp" uwtrqkfu"qpv"fivfi" tgetwvfiu"rqwt"egvvg"fivwfg"gv"qpv"eqornfivfi" nÔfivwfg"

*vcdngcw"9+0"

"

"

Vcdngcw" 9"<" Ectcevfitkuvkswgu" fgu" uwlgvu" tgetwvfiu" rqwt" nÔfivwfg" ｹ/inwecpgu" §"

nÔkpenwukqp"

"

"

"

"

"

"

"

"

"

"

"

"

" Uwlgvu"gp"uwtrqkfu"*p?34+"

Cig"*cpu+" 56"ł"4"

Rqkfu"*mi+" :6.2"ł"309"

KOE"**mi1o4+" "49.7"ł"205"

In{efiokg"*ooqn1n+" 7.29"ł"202;"

Ejqnguvfitqn"vqvcn"*ooqn1n+" 6.:8"ł"2044"
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40 Gvwfg"Å"Gwtquvctej"Ç""
"

403 Eqpegrvkqp""
"

Fcpu"nÔfivwfg"Å"Gwtquvctej"Ç."ng"uwkxk"fivckv"egvvg"hqku"tficnkufi"§"eqwtv"gv"§"nqpi"vgtog"

*7"ugockpgu+0"Ng"v{rg"fÔfivwfg"etqkufig"pÔfivckv"rcu"egvvg"hqku/ek"tficnkucdng"ect"ngu"ghhgvu"fg"

nÔkpvgtxgpvkqp"rqwxckgpv"‒vtg"fg"rnwu"nqpiwg"fwtfig"gv"pqwu"pg"eqppckuukqpu"rcu"nc"rfitkqfg"

pfieguucktg" §" nÔfinkokpcvkqp" fg" nÔghhgv" *ng" etkvfltg" rtkpekrcn" fg" nÔfivwfg" fivckv" nc" rgtvg" fg"

rqkfu+0""

Fcpu"egvvg"fivwfg"*Hkiwtg"32+"tcpfqokufig"qwxgtvg"gp"itqwrgu"rctcnnflngu." ngu"uwlgvu"

*jqoogu" gv" hgoogu" uckpu" gp" uwtrqkfu+" eqpuqoockgpv" rgpfcpv" 7" ugockpgu" wp" tfiikog"

cnkogpvcktg" §" kpfgz" in{efiokswg" dcu" *Nqy" In{egoke" Kpfgz"<" NIK+" qw" §" kpfgz" in{efiokswg"

fingxfi"*Jkij"In{egoke"Kpfgz"<"JIK+"*fgu"cnkogpvu"§"NIK"qw"JIK"fivckgpv"eqpugknnfiu"gv"hqwtpku"

rqwt"egtvckpu"gp"tgorncegogpv"fg"ngwtu"cnkogpvu"co{ncefiu"jcdkvwgnu+0"Egvvg"fivwfg"fivcpv"

tgncvkxgogpv"nqpiwg"*7"ugockpgu+"gv"ng"etkvfltg"fg"lwigogpv"rtkpekrcn"fivcpv"ng"ejcpigogpv"

fg"rqkfu"nkfi"cw"tfiikog."nÔfivwfg"pg"rqwxckv"rcu"‒vtg"tficnkufig"etqkufig."ngu"uwlgvu"pg"rqwxcpv"

rcu"‒vtg"fcpu"ngu"o‒ogu"eqpfkvkqpu"gp"dcucn"gv"cw"ffidwv"fg"ejcswg"dtcu"*NIK"qw"JIK+0"Fgwz"

itqwrgu"fg"3;"rgtuqppgu"qpv"fqpe"fivfi"tficnkufiu"swk"qpv"cnqtu"uwkxk"gp"rctcnnflng"uqkv"ng"tfiikog"

NIK"*;"jqoogu"gv"32"hgoogu+"uqkv"ng"tfiikog"KIJ"*33"jqoogu"gv":"hgoogu+0""

Ng" rtgokgt" lqwt" *lqwt" 3+" gv" ng" fgtpkgt" lqwt" fg" nÔfivwfg" *lqwt" 58+." ng" rqkfu." nc"

eqorqukvkqp" eqtrqtgnng." nc" in{efiokg." nÔkpuwnkpfiokg." ngu" eqpegpvtcvkqpu" rncuocvkswgu" gp"

ejqnguvfitqn" vqvcn." JFN/" gv" NFN/ejqnguvfitqn." CIPG." vtkin{efitkfgu." gv" rgrvkfg" E" qpv" fivfi"

oguwtfigu" rqwt" fixcnwgt" ngu" ghhgvu" ofivcdqnkswgu" fg" nÔkpvgtxgpvkqp" pwvtkvkqppgnng0" Fgu"

oguwtgu"fg"ecnqtkofivtkg"kpfktgevg"qpv"fivfi"tficnkufigu"rqwt"fixcnwgt"ng"ofivcdqnkuog"fg"tgrqu"

gv" nÔqz{fcvkqp"fgu" uwduvtcvu0"Fgu"gpsw‒vgu"cnkogpvcktgu" *hqtowncktgu" uwt"7" lqwtu+" qpv"fivfi"

tficnkufigu"lwuvg"cxcpv."5"ugockpgu"crtflu"ng"ffidwv"gv"§"nc"hkp"fg"nÔkpvgtxgpvkqp0"Fg"rnwu."nqtu"

fgu"fgwz"lqwtpfigu"fÔgzrnqtcvkqp"ofivcdqnkswg"*lqwt"3"gv"lqwt"58+."ngu"xqnqpvcktgu"kpifitckgpv"

ugnqp"ngwt"itqwrg"wp"rgvkv/ffilgwpgt"vguv"*gptkejk"pcvwtgnngogpv"gp" 35E+"§"jcwv" KI"fcpu"ng"

itqwrg"JIK"gv"§"hckdng"KI"fcpu"ng"itqwrg"NIK0""

Fcpu"egvvg"fivwfg."ng"dwv"fivckv"fg"uwkxtg"ng"fgxgpkt"fgu"fgwz"rtqfwkvu"efitficnkgtu"fw"

rgvkv/ffilgwpgt"NIK"qw"JIK0"Ngu"dkuewkvu"NIK"gv"ngu"efitficngu"gzvtwffigu"JIK"wvknkufiu"nqtu"fgu"

lqwtpfigu" vguvu" fivckgpv" wpkhqtofiogpv" octswfiu" gp" 35E." eg" swk" c" rgtoku" fg" uwkxtg" ngwt"

fgxgpkt"ofivcdqnkswg"fcpu" ng"rncuoc0"Wp"o‒og"ffilgwpgt" uvcpfctf"c"fivfi" ugtxk" cwz" uwlgvu"

swgn"swg"uqkv"ngwt"itqwrg"§"V5220"Ngu"uwlgvu"fivckgpv"rgthwufiu"§" nÔckfg"fg"inwequg"fgwvfitfi"

*4J+"lwuswÔ§"V492"gv"fg"eg"hckv."nc"oguwtg"fgu"gptkejkuugogpvu"kuqvqrkswgu"gp"35E"gv"gp"4J"



"
"
Ejcrkvtg"6"Ï"Uwlgvu."ocvfitkgnu"gv"ofivjqfgu" :5"

fw"inwequg"rncuocvkswg"c"rgtoku"fg"ecnewngt" ngu"ffidkvu"fÔcrrctkvkqp"gv"fg"fkurctkvkqp" fw"

inwequg"gzqiflpg."gpfqiflpg"gv"vqvcn0"Fgu"fiejcpvknnqpu"ucpiwkpu"qpv"fivfi"rtfingxfiu"vqwvgu"ngu"

37"okpwvgu" rgpfcpv" ngu" rtgokfltgu" ;2"okpwvgu" rwku" vqwvgu" ngu" 52" okpwvgu" lwuswÔ§" V8220"

Ckpuk." ngu" ekpfivkswgu" fg" eqpegpvtcvkqpu" rncuocvkswgu" rquvrtcpfkcngu" gp" in{efiokg."

kpuwnkpfiokg."eqpegpvtcvkqpu"gp"CIPG."rgrvkfg"E"qpv"fivfi"oguwtfigu0""

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"
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""Ejcrkvtg"6"Ï"Uwlgvu."o
cvfitkgnu"gv"o

fivjqfgu"
:6"

"""""""""""""""""""""""""""""""""""""""""""""""""""""""Hkiwtg"32 "<"Gvwfg"Å"Gwtquvctej"Ç""

Lqwtpfig"
fÔgzrnqtcvkqp

2/342 522;2 342 372 3:2 432 462 492825237/37/52 67 582552

Ecnqtkofivtkg"kpfktgevg

C¦qvg"wtkpcktg
Xguukg"
xkfg

Rtkug"fg"ucpi
In{efiokg."kpuwnkpfiokg."rgrvkfg"E."CIPG."VI
35EInwequg.""4JInwequg"*lwuswÔ§ V492+

Rgthwukqp"eqpvkpwg"fg F/]8.8/4J4_"inwequg

Rgvkv/ffilgwpgt vguv
35E"inwequg
*dkuewkvu"qw
efitficngu+

6425;2 672 6:2

Ffilgwpgt"uvcpfctf

2/342 522;2 342 372 3:2 432 462 492825237/37/52 67 582552

Ecnqtkofivtkg"kpfktgevg

C¦qvg"wtkpcktg
Xguukg"
xkfg

Rtkug"fg"ucpi
In{efiokg."kpuwnkpfiokg."rgrvkfg"E."CIPG."VI
35EInwequg.""4JInwequg"*lwuswÔ§ V492+

Rgthwukqp"eqpvkpwg"fg F/]8.8/4J4_"inwequg

Rgvkv/ffilgwpgt vguv
35E"inwequg
*dkuewkvu"qw
efitficngu+

6425;2 672 6:2

Ffilgwpgt"uvcpfctf

L"3 L"37 L"58

Xkukvg"
fÔkpenwukqp

Tfiikog"JIK"

Tfiikog"NIK"

GC GC GC

gzrnqtcvkqp"
ofivcdqnkswg

gzrnqtcvkqp"
ofivcdqnkswg

GC"<"gpsw‒vg"cnkogpvcktg

L"3 L"37 L"58

Xkukvg"
fÔkpenwukqp

Tfiikog"JIK"

Tfiikog"NIK"

GC GC GC

gzrnqtcvkqp"
ofivcdqnkswg

gzrnqtcvkqp"
ofivcdqnkswg

GC"<"gpsw‒vg"cnkogpvcktg
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404 Rtqfwkvu"gv"tfiikogu"vguvfiu"
"
"

Ngu"inwekfgu"ngpvgogpv1tcrkfgogpv"fkiguvkdngu""

"

Ngu" inwekfgu" ngpvgogpv" qw" tcrkfgogpv" fkiguvkdngu" *INF" qw" ITF+" eqttgurqpfgpv" §"

fkhhfitgpvgu"htcevkqpu"fgu"inwekfgu"fkurqpkdngu"fcpu"wp"cnkogpv."kfgpvkhkfigu"uwt"nc"dcug"fg"nc"

tcrkfkvfi"fg"nkdfitcvkqp"fÔwpkvfiu"inwequg"fcpu"ng"ucpi"*Gpin{uv"gv"cn0"4222+0"Ngu"inwekfgu"uqpv"

gp"ghhgv"fkifitfiu"gv"cduqtdfiu"§"fgu"xkvguugu"fkhhfitgpvgu."fÔq́"egvvg"encuukhkecvkqp"dcufig"uwt"

nc"xkvguug"fg"fkiguvkqp"swk"eqttgurqpf"gp"cpincku"cwz"UCI"gv"TCI"*unqyn{"cxckncdng"inwequg"

cpf" tcrkfn{" cxckncdng" inwequg+0" Ngu" inwekfgu" ngpvgogpv" fkiguvkdngu" kpfwkugpv" fqpe" wpg"

nkdfitcvkqp"rnwu" ngpvg"fg"inwequg"fcpu" ng" ucpi"gv"rct" eqpufiswgpv"wpg" tfirqpug"in{efiokswg"

cvvfipwfig"*Gpin{uv"gv"cn0"4225+0"Fg"rnwu." ng"rqwtegpvcig"fg"TCI"fÔwp"rtqfwkv"co{ncefi"guv"

eqttfinfi"§"nÔkpfgz"in{efiokswg"fg"eg"rtqfwkv"oguwtfi"kp"xkvtq"*Gpin{uv"gv"cn0"3;;;+0"Nc"vgpgwt"

gp" inwekfgu" ngpvgogpv" fkiguvkdngu" guv" nkfig" §" nÔceeguukdknkvfi" fg" nÔcokfqp." cw" fgitfi" fg"

ifincvkpkucvkqp." §" nc" vcknng" fgu" rctvkewngu" fÔcokfqp" kpifitfigu" gv" cw" tcvkq"

co{nqug1co{nqrgevkpg0"Ocku."ng"rtqefiffi"fg"hcdtkecvkqp"gv1qw"ewkuuqp"rgwv"cwuuk"cxqkt"fgu"

ghhgvu" korqtvcpvu" uwt" nc" uvtwevwtg" rj{ukeq/ejkokswg" fg" nÔcokfqp" gv" fqpe" uc" fkiguvkdknkvfi"

*swcpvkvfi"gv"xkvguug+*Xkpq{"4223+0"

"

Rtqfwkvu"efitficnkgtu"vguvu"rqwt"nÔfivwfg"Gwtquvctej"

"

Ngu"rtqfwkvu"efitficnkgtu"

Ngu" cnkogpvu" vguvfiu" nqtu" fgu" fgwz" lqwtpfigu" vguv" qpv" fivfi" hcdtkswfiu" ugnqp" ng"o‒og"

rtqefiffi" fg" hcdtkecvkqp0" Ngu" rtqfwkvu" efitficnkgtu" kpifitfiu" rgpfcpv" ngu" 4" lqwtpfigu"

fÔkpvgtxgpvkqp"ofivcdqnkswg" fivckgpv" kfgpvkswgu" §" egwz" eqpuqoofiu" fwtcpv" ngu" 7" ugockpgu"

fÔkpvgtxgpvkqp."nc"ugwng"fkhhfitgpeg"xgpckv"fgu"kpitfifkgpvu"wvknkufiu."§"ucxqkt"<""

/ rqwt" ngu" lqwtpfigu" fÔgzrnqtcvkqp"<" fg" nc" hctkpg" gptkejkg" gp" 35E" *qdvgpwg" §"

rctvkt"fg"dnfi"/"ewnvkxfi"gp"cvoqurjfltg"gptkejkg"gp"35EQ4+"gv"fw"uwetg"fg"ecppg"

pcvwtgnngogpv"tkejg"gp"35E0"N)gptkejkuugogpv"hkpcn"gp"35E"fgu"rtqfwkvu"vguvfiu"

*dkuewkv" gv" efitficngu" gzvtwffigu+" c" fivfi" fivcdnk" uwt" n)gptkejkuugogpv" gp" 35E" fw"

uwetg"fg"ecppg0"Ckpuk" vqwu" ngu"inwekfgu"fgu"rtqfwkvu"vguvfiu"qpv"fivfi"gptkejku"

fg"ocpkfltg"jqoqiflpg0"

/ Rqwt" ngu"cwvtgu" lqwtu"fw"rtqvqeqng"<"fg" nc" hctkpg"gv"fw" uwetg"fw"eqoogteg"

qpv"fivfi"wvknkufiu0""
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Ngu"fgwz"rtqfwkvu"efitficnkgtu"qpv"fivfi"cpcn{ufiu"ugnqp"wpg"ofivjqfg"f)fixcnwcvkqp"fg"nc"

dkqfkurqpkdknkvfi"kp"xkvtq"fgu"inwekfgu"*Gpin{uv"gv"cn0"3;;4+0"Egvvg"ofivjqfg"ug"dcug"uwt"wpg"

ectcevfitkucvkqp" kp" xkvtq" fg" rnwukgwtu" htcevkqpu" inwekfkswgu0" Gnng" rgtogv" fg" encuugt" ngu"

cnkogpvu" gp" hqpevkqp" fg" ngwt" vgpgwt" gp" cokfqp" ngpvgogpv" fkiguvkdng0" Rnwu" ng" rtqfwkv"

eqpvkgpv"fÔcokfqp"ngpvgogpv"fkiguvkdng."rnwu"ng"inwequg"kuuw"fg"nc"fkiguvkqp"fg"eg"rtqfwkv"

guv"nkdfitfi"rtqitguukxgogpv"gv."fqpe."cduqtdfi"ngpvgogpv0""

"Ngu" fkhhfitgpvgu" htcevkqpu" fgu" fgwz" rtqfwkvu" efitficnkgtu" vguvfiu" fivckgpv" vtflu"

fkhhfitgpvgu0"Gp"ghhgv."nc"htcevkqp"fg"inwekfgu"ngpvgogpv"fkiguvkdngu"*INF"qw"UCI+"fivckv"gp"

rnwu" itcpfg" swcpvkvfi" fcpu" ngu" dkuewkvu" swg" fcpu" ngu" efitficngu" gzvtwffigu" *48i" xgtuwu"

2.6i1322i" fg" rtqfwkv" tgurgevkxgogpv+0" Cw" eqpvtcktg." nc" htcevkqp" fg" inwekfgu" tcrkfgogpv"

fkiguvkdngu" *ITF" qw" TCI+" fivckv" rtfifqokpcpvg" fcpu" ngu" efitficngu" rct" tcrrqtv" cwz" dkuewkvu"

*88i"xgtuwu"62i"rqwt"322i"fg"rtqfwkv"tgurgevkxgogpv+0"

"

Gptkejkuugogpv"fgu"rtqfwkvu"efitficnkgtu"vguvu"

"

Fcpu" nÔfivwfg"Gwtquvctej." eg" uqpv" ngu"rtqfwkvu" efitficnkgtu"swk"fivckgpv"octswfiu"fcpu"

ngwt" kpvfiitcnkvfi" chkp" fg" ectcevfitkugt" ngwt" fgxgpkt" ofivcdqnkswg" gp" hqpevkqp" fg" ngwt"

eqorqukvkqp"tgurgevkxg0""

N)gptkejkuugogpv" kuqvqrkswg"gp"
35
E"fgu"4"rtqfwkvu"c"fivfi"ffivgtokpfi"crtflu"j{ftqn{ug"

gp¦{ocvkswg" cxge" fg" nÔco{nqinwequkfcug" gv" fg" nc" uceejctcug0" Ng" inwequg" qdvgpw" c" fivfi"

rwtkhkfi"uwt"tfiukpgu"fiejcpigwugu"fÔkqpu"cxcpv"ffitkxcvkqp"gp"inwequg"rgpvcefivcvg"gv"cpcn{ufi"

rct"eqwrncig"ERI/E/UOK"*Kuqrtkog."XI"kpuvtwogpvu+0""

"

"      δ δ δ δ"35E"å" Cvqo 易35E"

Dkuewkvu" /56.7;" 3.29542"

Efitficngu" /57.94" 3.293;8"

"

Vcdngcw":"<"Gptkejkuugogpv"kuqvqrkswg"gp"
35
E"fgu"fgwz"rtqfwkvu"vguvu"*Gvwfg"

Gwtquvctej+"

"

"

"

"

"
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Ngu"tgrcu"vguv"

"

Ngu"rgvkvu/ffilgwpgtu"vguvu"

Fwtcpv"vqwvg"nc"rfitkqfg"fÔkpvgtxgpvkqp."ngu"rtqfwkvu"co{ncefiu"eqorqucpv"ngu"rgvkvu/

ffilgwpgtu" *dkuewkvu" gv" efitficngu+" qpv" fivfi" hqwtpku" gv" kpifitfiu" fg" ocpkfltg" kfgpvkswg"

swqvkfkgppgogpv0"Knu"fivckgpv"eqorqufiu"<"

/ rqwt"ng"itqwrg"NIK"*Nqy"In{egoke"Kpfgz+"fg"<":2i"fg"dkuewkvu"gv"3:2"oN"

fg"nckv"fgok/fietfiofi"gv"fÔwpg"dqkuuqp"ejcwfg"pqp"uwetfig"qw"fifwneqtfig"

/ Rqwt" ng" itqwrg" JIK" *Jkij" In{egoke" Kpfgz+"fg" <" :2i" fg" efitficngu" v{rg"

hncmgu"gzvtwffiu"gv"3:2"oN"fg"nckv"fgok/fietfiofi"gv"fÔwpg"dqkuuqp"ejcwfg"

pqp"uwetfig"qw"fifwneqtfig"

"

Ngu" rgvkvu/ffilgwpgtu" fivckgpv" uvcpfctfkufiu" gv" kuqecnqtkswgu" *gpxktqp" 652" mecn+0" Knu"

tgrtfiugpvckgpv" gpxktqp" 37" §" 47'" fgu" crrqtvu" fipgtifivkswgu" lqwtpcnkgtu" gv" cxckgpv" fivfi"

wpkhqtokufiu"gp"vgtogu"fg"rtqrqtvkqp"fgu"fkhhfitgpvu"ocetq/pwvtkogpvu0"Nc"ugwng"fkhhfitgpeg"

gpvtg"egu"fgwz"rtqfwkvu"efitficnkgtu"fivckv"ngwt"KI"*67"ł"8"rqwt"ngu"dkuewkvu"xgtuwu"92"ł"34"rqwt"

ngu"efitficngu"gzvtwffigu+."egek"fivcpv"f̂"§"ngwt"eqorqukvkqp"fkhhfitgpvg"gp"UCI"gv"TCI"eqoog"

gzrnkswfi"rtfiefifgoogpv0"

"

" Swcpvkvfi" Rtqvfikpgu" Nkrkfgu" Inwekfgu"
vqvcwz" Cokfqp" INF" ITF" Gpgtikg"

" " i" i" i" i" '" '" mecn"

Rgvkv/ffilgwpgt"NIK" " " " " " " " "

""""""""""Dkuewkvu" :2"i" 9.2" ;.:" 7:.8" 5;.:" 48" 62" 573"

""""""""Nckv"fgok/fietfiofi" 3:2"on" 7.:" 4.;" :.3" 11" 11" 11" :4"

""""""""""""""""""""""""""Vqvcn" " 34.:" 34.9" 86.9" 5;.:" " " 655"

" " " " "

Rgvkv/ffilgwpgt"JIK" " " " " " " " "

"""""""Efitficngu"gzvtwffigu" :2"i" 8.;" ;.7" 7:.8" 5;.:" >3" 88" 56:"

"""""""Nckv"fgok/fietfiofi" 3:2"on" 7.:" 4.;" :.3" 11" 11" 11" :4"

""""""""""""""""""""""""""Vqvcn" " 34.9" 34.6" 88.9" 5;.:" " " 652"

"

Vcdngcw";"<"Eqorqukvkqp"fgu"fgwz"rgvkvu/ffilgwpgtu"vguvu"*Gvwfg"Gwtquvctej+"

"

Ng"ffilgwpgt"uvcpfctfkufi"

Wp" ffilgwpgt" uvcpfctfkufi" c" fivfi" ugtxk" §" V492" cwz" uwlgvu" nqtu" fgu" fgwz" lqwtpfigu"

fÔgzrnqtcvkqpu"ofivcdqnkswgu."ng"o‒og"rqwt"ngu"fgwz"itqwrgu"fg"uwlgvu0"
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" Swcpvkvfi" Rtqvfikpgu" Nkrkfgu" Inwekfgu"
vqvcwz" Gpgtikg"

" " i" i" i" i"

Ffilgwpgt"uvcpfctfkufi" " " " " "

"""Uvgcm"jcejfi"*37'"OI+" 372"i" 49.2" 44.2" 2" 528"

""""Rwtfig"fg"rqoogu"fg"
vgttg" 422"i" 6.6" 5.6" 49.6" 37:"

"""Rckp"v{rg"dciwgvvg" 77"i" 6.6" 2.8" 52.5" 366"

"""Htqocig"ecogodgtv" 52"i" 8.6" 8.8" 2" :7"

"""[cqwtv"cw"nckv"gpvkgt"
-"htwkvu" 347"i" 6.6" 5.6" 44.7" 35:"

""""""""""""""""""""""""""Vqvcn" " 68.8" 58" :204" :53"

"

Vcdngcw"32"<"Eqorqukvkqp"fw"ffilgwpgt"uvcpfctfkufi"*Gvwfg"Gwtquvctej+"

"

"

Tfiikog"eqpeqokvcpv""

"

" Ngu" o‒ogu" rtfiecwvkqpu" qpv" fivfi" rtkugu" rqwt" egvvg" fivwfg" gp" eg" swk" eqpegtpg" nc"

nkokvcvkqp" fg" nc" eqpuqoocvkqp" fg" rtqfwkvu" pcvwtgnngogpv" tkejgu" gp" 35E" gv" nc" rtkug" fg"

vjfitcrgwvkswg"rqwxcpv"kpvgthfitgt"cxge"ng"rtqvqeqng0"

Ngu"tfiikogu"NIK"qw"JIK"eqpeqokvcpvu"pg"eqorqtvckgpv"rcu"fg"tguvtkevkqp"ecnqtkswg0"

Kn" c" fivfi" egrgpfcpv" fgocpffi" cwz" uwlgvu" fg" tgorncegt" vqwu" ngu" hfiewngpvu" fg" ngwt"

cnkogpvcvkqp"ugnqp"ngwt"itqwrg"rct."uqkv"fgu"rtqfwkvu"co{ncefiu"§"jcwv"KI"*uwrfitkgwt"§"92+."

uqkv" fgu" rtqfwkvu" co{ncefiu" §" hckdng" KI" *kphfitkgwt" §" 72+0" Ckpuk" gp" hqpevkqp" fw" itqwrg" fg"

tfiikog" cwswgn" knu" crrctvgpckgpv." ngu" uwlgvu" tgegxckgpv" wpg" nkuvg" fg" rtqfwkvu" swÔknu"

rqwxckgpv"qw"pqp"eqpuqoogt"rgpfcpv"nc"fwtfig"fg"nÔkpvgtxgpvkqp"="egvvg"nkuvg"fg"rtqfwkvu"

c{cpv"fivfi"fincdqtfig"it¤eg"cwz" vcdngu"fÔkpfgz"in{efiokswg"fg"Hquvgt/Rqygnn" gv" cn0" *Hquvgt/

Rqygnn"gv"cn0"4224+0"Ngu"rtqfwkvu"vgnu"swg"ngu"dkuewkvu."ngu"gzvtwffiu."ng"rckp"pqkt."nÔGdn{̶"qpv"

fivfi"hqwtpku"cwz"uwlgvu0"

Wpg"fkfivfivkekgppg"c"uwkxk"ejcswg"uwlgv"fg"ocpkfltg"kpfkxkfwcnkufig."cxge"fgu"eqpugknu"

cfcrvfiu"§"ngwt"oqfg"fg"eqpuqoocvkqp"cw"ffidwv"gv"§"nc"vtqkukflog"ugockpg"fg"tfiikog0"Rqwt"

qrvkokugt" nÔqdugtxcpeg." ngu" rgvkvu/ffilgwpgtu" gv" egtvckpu" rtqfwkvu" eqoog" ng" rckp" pqkt" qpv"

fivfi"hqwtpku"cwz"uwlgvu0"Ngu"uwlgvu"fgxckgpv"gp"qwvtg"eqpugtxgt"cw"oczkowo"ngwtu"jcdkvwfgu"

cnkogpvcktgu"gp"vgtogu"swcnkvcvkh"gv"swcpvkvcvkh."uk"eg"pÔguv"uwt"ng"v{rg"fg"rtqfwkv"co{ncefi0"

"

"
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" Rtqfwkvu"co{ncefiu"cwvqtkufiu" Rtqfwkvu"co{ncefiu"rtquetkvu"

Tfiikog"NIK"

"
Dkuewkvu"vguvu"d"*KI?67+"

"
Rckp"pqkt"d"*Rworgtpkemgn"fg"Jcttku."KI?72+"

"
Urcijgvvk"cn"fgpvg"*KI?54+"

"
Cwvtgu"r¤vgu"*KI?6:+"

"
Dnfi"rtfiewkv"d"*Gdn{."KI?62+"

"
Dqwniqwt"*KI?6:+"

"
Ugoqwng"*KI?77+"

"

"
Efitficngu"gzvtwffigu"vguv"d"*KI?92+"

"
Rckp"dncpe."rckp"eqorngv"*KI?;7+"

"
Rwtfig"fg"rqoogu"fg"vgttg"*KI?97+"

"
Rqoog"fg"vgttg"dqwknnkg"57"okp"*KI?97+"

"
qw"ewkvg"cw"hqwt"*KI?92+"

"
Htkvgu."ejkru"*KI?97+"

"
Ipqeejk"*KI?92+"

"
Cnkogpvu"§"dcug"fg"hctkpg"fg"dnfi<"rk¦¦c."

swkejg."gveÈ"*KI?92/:2+"

Tfiikog"JIK"
"

Tk¦"*KI"kortfifkevkdng+"
Vqwv"rtqfwkv"co{ncefi"uwt"nc"nkuvg"fg"nÔcwvtg"itqwrg"fg"tfiikog"

"

Vcdngcw"33"<"Nkuvg"fgu"rtqfwkvu"co{ncefiu"cwvqtkufiu"gv"rtquetkvu"rqwt"ejcswg"itqwrg"

*Gvwfg"Gwtquvctej+."d"egu"rtqfwkvu"qpv"fivfi"hqwtpku"cwz"uwlgvu0"

"

"

405 Uwlgvu"
"

" 62"jqoogu"gv"hgoogu"uckpu"gp"uwtrqkfu"qpv"fivfi"tgetwvfiu"rqwt"egvvg"fivwfg."c{cpv"

wp" rqkfu" uvcdng" cw" eqwtu" fgu" 5" fgtpkgtu" oqku0" Egu" uwlgvu" fgxckgpv" rtgpftg" wp" rgvkv/

ffilgwpgt" *32" §" 47'" fg" nÔcrrqtv" fipgtifivkswg" swqvkfkgp+" fg"ocpkfltg" tfiiwnkfltg0" Ugwngu" 5:"

rgtuqppgu" qpv" vgtokpfi" nÔfivwfg"<" fgwz" hgoogu" *wpg" fcpu" ejcswg" itqwrg+" pÔqpv" rw"

rctvkekrgt"§"nc"lqwtpfig"fÔgzrnqtcvkqp"ofivcdqnkswg"hkpcng"*wpg"rqwt"tckuqp"itkrrcng."nÔcwvtg"

§"ecwug"fÔwpg" korquukdknkvfi"§"rqugt" ngu"ecvjfivgtu+0"Ngu"uwlgvu"qpv"gpuwkvg"fivfi"tfirctvku"fg"

ocpkfltg"cnficvqktg"gp"fgwz"itqwrgu"<"ng"itqwrg"NIK"*;"jqoogu"gv"32"hgoogu+"gv"ng"itqwrg"

JIK"*33"jqoogu"gv":"hgoogu+*vcdngcw"34+0"

"

"

"

"

"

"
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"

Vcdngcw"34"<"Ectcevfitkuvkswgu"fgu"uwlgvu"tgetwvfiu"rqwt"nÔfivwfg"Gwtquvctej"§"nÔkpenwukqp"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

" Itqwrg"NIK"*p?3;+" Itqwrg"JIK"*p?3;+"

Cig"*cpu+" 58.5"ł"4.2" 62.6"ł"4.4"

Rqkfu"*mi+" 99.4"ł"4.4" "99.5"ł"4.3"

KOE"*mi1o4+" "49.7"ł""2.5" 49.4"ł"2.5"

Ocuug"itcuug"*mi+" 46.7"ł"5.4" 44.3"ł"6.5"

In{efiokg"*ooqn1n+" 7.37"ł"2.37" 7.53"ł"2.2:"

Kpuwnkpfiokg"*oW1n+" ;.9"ł"3.6" :.;"ł"2.:"

Ejqnguvfitqn"vqvcn"*ooqn1n+" 7.43"ł"2.45" 7.42"ł"2.3:"

JFN/ejqnguvfitqn"*ooqn1n+" 3.73"ł"2.2:" 3.7;"ł"2.33"

NFN/ejqnguvfitqn"*ooqn1n+" 5.29"ł"2.46" 5.34"ł"2.3:"

Vqvcn1JFN/ejqnguvfitqn"*ooqn1n+" 5.8:"ł"2.4:" 5.72"ł"2.46"

NFN1JFN/ejqnguvfitqn"*ooqn1n+" 4.43"ł"2.46" 4.39"ł"2.44"

Vtkin{efitkfgu"*.oqn1n+" ;76"ł"6;5" :9;"ł"4:7"

Cekfgu"itcu"pqp"guvfitkhkfiu"
*.oqn1n+" 694"ł"33;" 66:"ł"37:"
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50 Gvwfg"Å"Pwvtkqug"Ç""
"

503 Eqpegrvkqp""
"

NÔfivwfg" Å"Pwvtkqug"Ç" *hkiwtg" 33+" fivckv" wpg" fivwfg" tcpfqokufig" etqkufig." gp" ukorng"

cxgwing0" Eqoog" rqwt" nÔfivwfg" Å"ｹ/inwecpgu"Ç." egvvg" fivwfg" fivckv" etqkufig" gv" ejcswg" uwlgv"

fivckv"uqp"rtqrtg"vfioqkp0"

Nqtu" fg" fgwz" lqwtpfigu" fÔkpxguvkicvkqp" ofivcdqnkswg" fkuvkpevgu" *ufirctfigu" fÔcw"

okpkowo"vtqku"ugockpgu+."34"jqoogu"uckpu"fg"rqkfu"pqtocn."§"lgwp"fgrwku"nc"xgknng"cw"uqkt."

kpifitckgpv" wp" rgvkv/ffilgwpgt" uvcpfctf" cffkvkqppfi" uqkv" fÔwpg" uqnwvkqp" fg" ocnvqfgzvtkpg"

*ocnvq+."uqkv"fÔwpg"uqnwvkqp"fg"Pwvtkqug"*PWVTKQUG̶32+"*72i"fcpu"322on+0""

Ng" dwv" fg" egvvg" fivwfg" fivckv" fg" uwkxtg" egvvg" hqku/ek" ng" fgxgpkt" fg" nc" hkdtg"

hgtogpvguekdng"Pwvtkqug̶32."kpifitfig"nqtu"fÔwp"rgvkv/ffilgwpgt"uvcpfctf"pqp"octswfi"cw"35E0"

Nc"ocnvqfgzvtkpg"gv"ng"Pwvtkqug"qpv"fivfi"vqwu"ngu"fgwz"hcdtkswfiu"§"dcug"fg"hctkpg"fg"oc•u."

pcvwtgnngogpv"gptkejkg"gp" 35E."gv"fg" hfiewng"fg"rqoog"fg" vgttg" *ewnvkxfig"gp"cvoqurjfltg"

gptkejkg" gp" 35EQ4+" eg" swk" c" rgtoku" fg" uwkxtg" ngwt" fgxgpkt" ofivcdqnkswg" fcpu" ng" rncuoc"

*crrctkvkqp"fw" 35E/inwequg"rtqxgpcpv"fgu"rtqfwkvu"vguvu+"gv"fcpu"ng"EQ4"gzrktfi"*crrctkvkqp"

fw" 35EQ4" rtqxgpcpv" fg" nÔqz{fcvkqp" fgu" rtqfwkvu" vguvu+0" Wp" ffilgwpgt" nfiigt" uvcpfctf" ucpu"

hkdtg"c"fivfi"ugtxk"cwz"uwlgvu"§"V5220""

Fgu" fiejcpvknnqpu" fÔckt" gzrktfi" qpv" fivfi" eqnngevfiu" §" lgwp" rgpfcpv" 32" jgwtgu" uwkvg" §"

nÔkpiguvkqp" fgu" rgvkvu/ffilgwpgtu" vguvu" rqwt" oguwtgt" nc" swcpvkvfi" fÔj{ftqiflpg" gzrktfi"

*hgtogpvcvkqp" eqnkswg+" gv" nÔgptkejkuugogpv" gp" 35E" fw" EQ4" gzrktfi0" Gp" rctcnnflng." fgu"

fiejcpvknnqpu" ucpiwkpu" qpv" fivfi" rtfingxfiu" gp" dcucn." rwku" vqwvgu" ngu" 37" okpwvgu" rgpfcpv" nc"

rtgokfltg" jgwtg." vqwvgu" ngu" 52"okpwvgu" lwuswÔcw" ffilgwpgt" rwku" vqwvgu" ngu" jgwtgu" lwuswÔ§"

V8220" Ckpuk." ngu" ekpfivkswgu" fg" eqpegpvtcvkqpu" rncuocvkswgu" rquvrtcpfkcngu" gp" inwequg."

kpuwnkpg."CIPG."ijtfinkpg"vqvcng"qpv"fivfi"oguwtfigu"rgpfcpv"32"jgwtgu"uwkvg"§"nÔkpiguvkqp"fgu"

rgvkvu/ffilgwpgtu"vguvu0"Fgu"oguwtgu"fg"ecnqtkofivtkg"kpfktgevg"qpv"fivfi"cwuuk"tficnkufigu"rqwt"

fixcnwgt"nÔqz{fcvkqp"fgu"uwduvtcvu0"

"
"
"
"
"
"
"
"
"
"
"



""Ejcrkvtg"6"Ï"Uwlgvu."o
cvfitkgnu"gv"o

fivjqfgu"
;4"

""""""""""""""""""""""""""""""""""""""""""""""""""""Hkiwtg"33 "<"Gvwfg"Å"P
wvtkqug"Ç""

2 522;2 342 372 3:2 432 462 492825237/37/52 67 582

Ecnqtkofivtkg"kpfktgevg

C¦qvg"wtkpcktg
Xguukg"
xkfg

Rtkug"fg"ucpi
In{efiokg."kpuwnkpfiokg."rgrvkfg"E."ijtfinkpg."CIPG."VI
35EInwequg.""4JInwequg

Rgvkv/ffilgwpgt vguv
35E"inwequg
*dkuewkvu"qw
efitficngu+

642 6:2

Ffilgwpgt"uvcpfctf

762 822

Rtfinflxgogpvu"EQ4 gv"J4 gzrktfiu

2 522;2 342 372 3:2 432 462 492825237/37/52 67 582

Ecnqtkofivtkg"kpfktgevg

C¦qvg"wtkpcktg
Xguukg"
xkfg

Rtkug"fg"ucpi
In{efiokg."kpuwnkpfiokg."rgrvkfg"E."ijtfinkpg."CIPG."VI
35EInwequg.""4JInwequg

Rgvkv/ffilgwpgt vguv
35E"inwequg
*dkuewkvu"qw
efitficngu+

642 6:2

Ffilgwpgt"uvcpfctf

762 822

Rtfinflxgogpvu"EQ4 gv"J4 gzrktfiu

Xkukvg"fÔkpenwukqp
L"64

Xkukvg"fÔkpenwukqp L"43

PWVTKQUG

ocnvqfgzvtkpg

Vguv"cw"ncevwnqug

PWVTKQUG

ocnvqfgzvtkpg

Xkukvg"fÔkpenwukqp
L"64

Xkukvg"fÔkpenwukqp L"43

PWVTKQUG

ocnvqfgzvtkpg

Vguv"cw"ncevwnqug

PWVTKQUG

ocnvqfgzvtkpg

Lqwtpfig"
fÔgzrnqtcvkqp
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504 Rtqfwkvu"gv"tfiikogu"vguvfiu"
"
Rtqfwkvu"vguvfiu"fcpu"nÔfivwfg"Pwvtkqug"

"

" Fgzvtkpg"oqfkhkfig"PWVTKQUG̶32"

Nc" fgzvtkpg" PWVTKQUG̶32" guv" wpg" hkdtg" uqnwdng." pqp" xkuswgwug" gv" jcwvgogpv"

hgtogpvguekdng0" Kn" uÔcikv" fÔwpg" fgzvtkpg" fg"oc•u"oqfkhkfig" kuuwg" fg" nc" htciogpvcvkqp" fg"

nÔcokfqp"fg"oc•u0"EÔguv"wp"rqn{ofltg"fg"inwequg"rwtkhkfi"rtqfwkv"rct"ejcwhhcig"fg"nÔcokfqp"

§"jcwvg" vgorfitcvwtg."§" hckdng"jwokfkvfi"gp"rtfiugpeg" fÔwp"ecvcn{ugwt"cekfg0"Nc"fgzvtkpg"

guv" gpuwkvg" rwtkhkfig" *ejctdqp" cevkh+" gv" ffiokpfitcnkufig" it¤eg" §" wpg" tfiukpg" fiejcpigwug"

fÔkqpu0" Hkpcngogpv." ugwng" nc" htcevkqp"oqnfiewncktg"fg"fgzvtkpgu" §"jcwv"rqkfu"oqnfiewncktg"

guv"eqpugtxfig0"Ngu"fgzvtkpgu"eqorqtvgpv"gp"oq{gppg"gpxktqp"42"wpkvfiu"inwequg." tgnkfigu"

gpvtg"gnngu"rct"fgu"nkckuqpu"inwequkfkswgu"swk"tfiukuvgpv"§"nÔcevkqp"fgu"gp¦{ogu"kpvguvkpcngu"

*inwequkfcugu+" gv" fg" nÔco{ncug" rcpetficvkswg0" Nc" fgzvtkpkhkecvkqp" kpfwkv" fgu" eqwrwtgu"

cnficvqktgu" fg" nc" oqnfiewng" fÔcokfqp" rwku" fgu" tficttcpigogpvu" rct" tficevkqpu" fg"

eqpfgpucvkqp" nqtu" fw" tghtqkfkuugogpv0" Egu" fgtpkfltgu" uqpv" §" nÔqtkikpg" fg" nÔcrrctkvkqp" fg"

nkckuqpu" qukfkswgu" fg" v{rg" pqp" fkiguvkdngu" rct" ngu" gp¦{ogu" fkiguvkxgu" gpfqiflpgu" fg"

nÔJqoog0" Fgu" nkckuqpu" fg" v{rg" 3/3" inwequg/inwequg" qw" 3/4" inwequg/inwequg" uqpv" pqp"

fkiguvkdngu"rct"ngu"gp¦{ogu"fg"nÔkpvguvkp"it‒ng0"Rct"fqucig."kn"c"fivfi"ffivgtokpfi"swg"egvvg"

fgzvtkpg"eqpvgpckv"92"'"fg"hkdtgu"cnkogpvcktgu"uqnwdngu0""

" Nc" fgzvtkpg" PWVTKQUG̶32" guv" wp" kpitfifkgpv" cnkogpvcktg" cwvqtkufi" uqwu" egvvg"

ffipqokpcvkqp" gp" Htcpeg." fcpu" n)wpkqp" gwtqrfigppg." cwz" WUC" gv" fcpu" dgcweqwr" f)cwvtgu"

rc{u0"Gnng"rgwv/‒vtg"‒vtg"kpeqtrqtfig"fcpu"vqwv"v{rg"f)cnkogpv0"Nc"fgzvtkpg"PWVTKQUG̶32"guv"

wvknkufig"cwlqwtf)jwk"rtkpekrcngogpv"eqoog"uwduvkvwv"fw"uceejctqug"fcpu"nc"tfifwevkqp"fg"nc"

vgpgwt"gp"uwetgu0""

" Ngu" vcdngcwz" ek/fguuqwu" rtfiugpvgpv" nc" eqorqukvkqp" fw" PWVTKQUG̶32" gv" fg" nc"

ocnvqfgzvtkpg<"

"

Eqorqukvkqp"fw"PWVTKQUG̶32"

Ocvkfltg"uflejg" ;8.4"'"

Vcwz"fg"hkdtgu" 94"'"

Crrqtv"ecnqtkswg" 4"mecn1i"

"

"
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  Eqorqukvkqp"fg"nc"ocnvqfgzvtkpg"fg"oc•u"

Ocvkfltg"uflejg" ;804"'"

Vcwz"fg"hkdtgu" 94"'"

Crrqtv"ecnqtkswg" 6"mecn1i"

"

"

Gptkejkuugogpv""kuqvqrkswg"gp"35E"fgu"rtqfwkvu"vguvu"ocnvqfgzvtkpg"gv"Pwvtkqug̶32"

"

Fcpu" nÔfivwfg" Pwvtkqug." eÔguv" nc" hkdtg" Pwvtkqug̶32" gv" nc" ocnvqfgzvtkpg" swk" fivckgpv"

octswfigu"chkp"fg"ectcevfitkugt"ngwt"fgxgpkt"ofivcdqnkswg0"

"

Å"tgegvvg"qtkikpcng"kpkvkcng"Ç"/"Chkp"fg"ffivgtokpgt"uk"n)gptkejkuugogpv"kuqvqrkswg"gp"35E"*GK+"

pcvwtgn"fw"Pwvtkqug̶32"fivckv"uwhhkucpv"rqwt"swg"ngu"xctkcvkqpu"f)gptkejkuugogpv"gp"35E"fcpu"

ng"EQ4" gzrktfi" uqkgpv"oguwtcdngu"gp" Urgevtqofivtkg"fg"Ocuug" Kuqvqrkswg" *UOK+." pqwu"cxqpu"

tficnkufi"wp"vguv"rtfinkokpcktg"cxge"wp"fiejcpvknnqp"fg"Pwvtkqug̶32"dcug"oc•u0"Egv"fiejcpvknnqp"

c"fivfi"dt̂nfi"fcpu"wp"vwdg"gp"swctv¦."gp"rtfiugpeg"fg"EwQ"§";22̇E"rgpfcpv";2"okp0"NÔGK"gp"
35E"fw"EQ4"qdvgpw"c"fivfi"gpuwkvg"oguwtfi"rct"urgevtqofivtkg"fg"ocuug"kuqvqrkswg0""

"

"      δ     δ     δ     δ"35E"å" Cvqo�
35E"

Pwvtkqug̶32""Å"tgegvvg"qtkikpcng"Ç" /"33.:24" 3.2;:48"

"

Vcdngcw"35"<"Gptkejkuugogpv"kuqvqrkswg"gp"35E"fw"Pwvtkqug̶32"Å"tgegvvg"kpkvkcng"Ç"

*Gvwfg"Pwvtkqug+"

"

Fgwz"uwlgvu"qpv"tficnkufi"wpg"lqwtpfig/vguv"cxge"kpiguvkqp"fg"72i"fg"Pwvtkqug̶32"*gp"

uqnwvkqp+" nqtu" fÔwp" rgvkv/ffilgwpgt" uvcpfctf." gv" fgu" rtfinflxgogpvu" tgurktcvqktgu" qpv" fivfi"

tficnkufiu"vqwvgu"ngu"jgwtgu"rgpfcpv"32"jgwtgu"gpvtg"V37"gv"V822"rqwt"nc"ffivgtokpcvkqp"fg"

nÔgptkejkuugogpv" kuqvqrkswg" gp" 35E" fw" EQ4" gzrktfi0" Kn" guv" tguuqtvk" fg" egu" vguvu" swg" ngu"

xctkcvkqpu"qdugtxfigu"fÔGK"gp"35E"fw"EQ4"gzrktfi"gpvtg"V37"gv"V822"fivckgpv"vtqr"hckdngu"rqwt"

rqwxqkt" tficnkugt" ng"rtqvqeqng"fcpu"fg"dqppgu"eqpfkvkqpu."e)guv/§/fktg"rqwt"rqwxqkt"ogvvtg"

gp"fixkfgpeg"fgu"xctkcvkqpu"ukipkhkecvkxgu"fÔgptkejkuugogpv"kuqvqrkswg"gp"35E"ect"nÔfiectv"fg"

 δ"35E"å"""qdugtxfi"eqttgurqpfckv"§"nc"xctkcdknkvfi"kpvgtpg"fg"nc"oguwtg"gp"UOK0"

"
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Å"tgegvvgu"gptkejkgu"Ç"/" Kn"c"fqpe"fivfi"ffiekffi"fÔgptkejkt"nc"ocvkfltg"rtgokfltg"wvknkufig"rqwt"

nc" hcdtkecvkqp" fgu" rtqfwkvu" vguvu" cxge" wpg" hfiewng" fg" rqoog" fg" vgttg" ctvkhkekgnngogpv"

gptkejkg"gp"35E"gv"fqpv"nÔGK"fivckv"fg"-:8472""δ35E"å"*6;072854"Cvqo'"35E+0"Gp"eqpenwukqp."ng"

Pwvtkqug̶32"gv"nc"ocnvqfgzvtkpg"Å"tgegvvgu"gptkejkgu"Ç"qpv"fivfi"hcdtkswfiu"cxge"3"i"fg"hfiewng"

gptkejkg"rqwt"6"mi"f)cokfqp"fg"oc•u"rqwt"ng"Pwvtkqug̶32"gv"3"i"fg"hfiewng"gptkejkg"rqwt"7"mi"

f)cokfqp"fg"oc•u"rqwt"nc"ocnvqfgzvtkpg"fg"oc•u"chkpf"fÔqrvkokugt"cw"oczkowo"n)"GK"gp"35E"

hkpcn0" Nc"ocnvqfgzvtkpg" rncegdq" c" fivfi" gptkejkg" chkp" fÔqdvgpkt" fgu" GK" gp" 35E" eqorctcdngu"

gpvtg"ngu"fgwz"rtqfwkvu0"Crtflu"dt̂ncig"fgu"rtqfwkvu."nÔGK"gp"35E"fw"EQ4"qdvgpw"c"fg"pqwxgcw"

fivfi"oguwtfi"rct"UOK0""

"

"      δ     δ     δ     δ"35E"å" Cvqo�
35E"

Pwvtkqug̶32"Å"tgegvvg"gptkejkg"Ç" 4.78" """"""3.33627"

Ocnvqfgzvtkpg"Å"tgegvvg"gptkejkg"Ç" 8.37" """"""3.339;;"

"

Vcdngcw" 36"<" Gptkejkuugogpv" kuqvqrkswg" gp" 35E" fw" EQ4" qdvgpw" rct" dt̂ncig" fw"

Pwvtkqug̶32"gv"fg"nc"ocnvqfgzvtkpg"Å"tgegvvg"gptkejkg"Ç"*Gvwfg"Pwvtkqug+"

"

" Rqwt" eqppc¶vtg" nc" swcpvkvfi" fg" 35E" kpifitfi." ngu" inwekfgu" vqvcwz" *fqpv" nÔcokfqp+" fgu"

rtqfwkvu"qpv"fivfi"j{ftqn{ufiu"*j{ftqn{ug"cekfg+"rqwt"nc"ffivgtokpcvkqp"fg"ngwt"gptkejkuugogpv"

kuqvqrkswg" rct" urgevtqofivtkg" fg" ocuug0" Ng" inwequg" qdvgpw" c" fivfi" rwtkhkfi" uwt" tfiukpgu"

fiejcpigwugu" fÔkqpu" cxcpv" ffitkxcvkqp" gp" inwequg" rgpvccefivcvg." gv" cpcn{ufi" rct" eqwrncig"

ERI/E/UOK0""

"

"      δ     δ     δ     δ"35E"å" Cvqo�
35E"

Pwvtkqug"Å"tgegvvg"gptkejkg"Ç" 3.:3" """"""3.33544"

Ocnvqfgzvtkpg"Å"tgegvvg"gptkejkg"Ç" 7.97" """"""3".33977"

"

Vcdngcw" 37"<" Gptkejkuugogpv" kuqvqrkswg" gp" 35E" fw" inwequg" fw" Pwvtkqug̶32" gv" fg" nc"

ocnvqfgzvtkpg"Å"tgegvvg"gptkejkg"Ç"*Gvwfg"Pwvtkqug+"

"

Fg" pqwxgcw." fgu" vguvu" rtfinkokpcktgu" qpv" fivfi" tficnkufiu" uwt" 4" uwlgvu" *jqoogu+" swk"

tfirqpfckgpv"cwz"etkvfltgu"fÔkpenwukqp"gv"swk"qpv"ejcewp"rctvkekrfi"§"fgwz"lqwtpfigu"vguvu."cw"

eqwtu"fguswgnngu"knu"qpv"kpifitfi"ngu"rtqfwkvu"vguvu"nqtu"fÔwp"rgvkv/ffilgwpgt"uvcpfctf0"Nqtu"fg"

egu" guucku." ugwnu" fgu" fiejcpvknnqpu" tgurktcvqktgu" qpv" fivfi" rtfingxfiu" rqwt" oguwtgt" nc"

hgtogpvcvkqp" *vcwz" fÔj{ftqiflpg" gzrktfi+" gv" nÔgptkejkuugogpv" gp" 35E" fw" EQ4" gzrktfi0" Ngu"



"
"
Ejcrkvtg"6"Ï"Uwlgvu."ocvfitkgnu"gv"ofivjqfgu" ;8"

tfiuwnvcvu" qdvgpwu" *hkiwtg" 34." C" gv" D+" oqpvtgpv" swg" egvvg" hqku/ek" nÔgptkejkuugogpv" fgu"

rtqfwkvu"fivckv"uwhhkucpv"rqwt"ffivgevgt"wpg"fkhhfitgpeg"fÔGK"gp" 35E""gpvtg"ngu"rtqfwkvu."ocku"

cwuuk"fgu"xctkcvkqpu"fg"ekpfivkswgu"*ghhgv"vgoru+"ukipkhkecvkxgu0"Nc"uwkvg"fw"rtqvqeqng"c"fqpe"

fivfi"tficnkufig"cxge"egu"rtqfwkvu"gptkejku0"

" Pqwu" cxqpu" tficnkufi" wp" vguv" uwrrnfiogpvcktg" uwt" 47" jgwtgu" uwkvg" §" nÔkpiguvkqp" fg"

Pwvtkqug."rqwt"xfitkhkgt"swg"pqwu"pg"ocpswkqpu"rcu"wp"rke"vctfkh"fÔcrrctkvkqp"fg"35EQ4"cxge"

wp"uwkxk"nkokvfi"§"32"jgwtgu0"Ng"uwkxk"cw/fgn§"fg"32j"pÔc"rcu"rgtoku"fg"ffivgevgt"wp"rqvgpvkgn"

rke" fÔcrrctkvkqp" vctfkh" *nÔcwiogpvcvkqp" §" V:22" fivcpv" ugodncdng" §" egnng" fg" V522<" fwg" §"

nÔkpiguvkqp" fÔwp" tgrcu+0" Rct" eqpufiswgpv." ngu" eqpfkvkqpu" kpkvkcngu" fw" rtqvqeqng" qpv" fivfi"

ockpvgpwgu"cxge"wp"uwkxk"fg"32"jgwtgu"crtflu"nÔkpiguvkqp"fw"rgvkv/ffilgwpgt"vguv0""

"

"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"

"
"
"
"
"
"
Hkiwtg" 34<" Tfiuwnvcvu" rtfinkokpcktgu" rqwt" fgwz" uwlgvu" *YWKVJ" gv" DGTDG+"<" C<" Cvqo'"

Gzeguu" *CRG+" 35E24"gzrktfi" *gptkejkuugogpv"fw"EQ4"gzrktfi"gp" 35E"rtqxgpcpv"fw"rtqfwkv"

kpifitfi+"gv"D<"j{ftqiflpg"gzrktfi"*hgtogpvcvkqp+""

"

Ngu"tgrcu/vguvu"

"

Ng"rgvkv/ffilgwpgt"vguv"

Ng"rtqfwkv" vguvfi" *PWVTKQUG̶32"qw"ocnvqfgzvtkpg+"c"fivfi"oku"gp" uqnwvkqp" *72i"fcpu"

322on"fÔgcw+"gv"ugtxk"cxge"wp"rgvkv/ffilgwpgt"uvcpfctfkufi"ucpu"hkdtg0""
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Ng"ffilgwpgt"vguv"

C"V522."wp"ffilgwpgt"uvcpfctfkufi"c"fivfi"ugtxk"cwz"uwlgvu0""

" Swcpvkvfi" Rtqvfikpgu" Nkrkfgu" Inwekfgu"
vqvcwz" Hkdtgu" Gpgtikg"

" i" i" i" i" i" mecn"

Rgvkv/ffilgwpgt"PWVTKQUG" " " " " " "

""""""""6"dkueqvvgu" 52" 5.4" 3.4" 45.8" 3.4" 346"

""""""""Dgwttg" 42" 2.3" 38.8" 2.3" 2" 372"

""""""""PWVTKQUG̶32""
""""""""*uqnwvkqp"fg"322on+" 72" 2" 2" 72" 72" 322"

""""""""""""""""""""""""""""""Vqvcn" " 5.5" 39.:" 95.9" " 596"

" " " " "

Rgvkv/ffilgwpgt"ocnvqfgzvtkpg" " " " " " "

""""""""6"dkueqvvgu" 52" 5.4" 3.4" 45.8" 3.4" 346"

""""""""Dgwttg" 42" 2.3" 38.8" 2.3" 2" 372"

"""""""INWEKFGZ"
"""""""*uqnwvkqp"fg"322on+"

72" 2" 2" 72" 2" 422"

""""""""""""""""""""""""""""""Vqvcn" " 5.5" 39.:" 95.9" " 696"

Vcdngcw"38"<"Eqorqukvkqp"fgu"fgwz"rgvkvu/ffilgwpgtu"vguvu"*Gvwfg"Pwvtkqug+"

"

" Swcpvkvfi" Rtqvfikpgu" Nkrkfgu" Inwekfgu"
vqvcwz" Hkdtgu" Gpgtikg"

" i" i" i" i" i" mecn"

Ffilgwpgt"uvcpfctfkufi" " " " " " "

""""""""Lcodqp" 72" ;" 2.8" 2" 2" 79"

""""""""Tk¦" 422" 6.8" 2.6" 74.8" 3" 45:"

""""""""4"dkueqvvgu" 37" 3.6" 3.3" 33.6" 2.8" 84"

""""""""Htqocig" 52" :.9" ;.6" 2" 2" 335"

""""""""""""""""""""""Vqvcn" " 45.9" 33.7" 86" 3.8" 692"

Vcdngcw"39"<"Eqorqukvkqp"fw"ffilgwpgt"uvcpfctfkufi"*Gvwfg"Pwvtkqug+"

"

Tfiikog"eqpeqokvcpv"

"

Ngu" o‒ogu" rtfiecwvkqpu" qpv" fivfi" rtkugu" rqwt" egvvg" fivwfg" gp" eg" swk" eqpegtpg" nc"

nkokvcvkqp" fg" nc" eqpuqoocvkqp" fg" rtqfwkvu" pcvwtgnngogpv" tkejgu" gp" 35E" gv" nc" rtkug" fg"

vjfitcrgwvkswg"rqwxcpv"kpvgthfitgt"cxge"ng"rtqvqeqng0"Kn"c"fivfi"fgocpffi"cwz"uwlgvu"fÔfixkvgt"nc"

eqpuqoocvkqp" fg" rtfi/" gv" rtq/dkqvkswgu" fcpu" ng" oqku" rtfiefifcpv" ng" ffidwv" fw" rtqvqeqng"

*ejkeqtfig." ucnukhku."ctvkejcwvu." nfiiwogu" ugeu"rnwu"fÔwpg" hqku"rct" ugockpg."rtqfwkvu" nckvkgtu"

hgtogpvfiu"cw"dkhkfwu."{cqwtvu"cwz"htwkvu"2'."rtqfwkvu"Å"nkijv"Ç."tjwdctdg."rtwpg."rtwpgcwz"<"



"
"
Ejcrkvtg"6"Ï"Uwlgvu."ocvfitkgnu"gv"ofivjqfgu" ;:"

eqpuqoocvkqp"swqvkfkgppg"qw"rnwukgwtu"hqku"rct"ugockpg+0"Fg"rnwu." ng"f¶pgt"eqpuqoofi"nc"

xgknng"fgu"lqwtpfigu"fÔgzrnqtcvkqp"fivckv"uvcpfctfkufi"<"rqkuuqp."tk¦."htqocig."dkueqvvgu0""

"

505 Uwlgvu"
"
37"jqoogu"fg"rqkfu"pqtocn"gv"uvcdng"qpv"fivfi"tgetwvfiu"rqwt"egvvg"fivwfg0"5"qpv"fivfi"

gzenwu"nqtu"fg"nc"xkukvg"fÔkpenwukqp"<"4"uwlgvu"pqp"rtqfwevgwtu"fÔJ4"nqtu"fw"vguv"ncevwnqug"gv"3"

uwlgv"fqpv" nÔKOE"fivckv"uwrfitkgwt"§"460"Ngu"34"uwlgvu" kpenwu"qpv"eqornfivfi" nÔfivwfg"*Vcdngcw"

3:+0""

" Uwlgvu"*p?34+"

Cig"*cpu+" 4;"ł"3"

Rqkfu"*mi+" 93.9"ł"30:"

KOE"*mi1o4+" 44.9"ł"207"

In{efiokg"*ooqn1n+" 6.6;"ł"2035"

Ejqnguvfitqn"vqvcn"*ooqn1n+" 6.88"ł"2046"

Vtkin{efitkfgu"*ooqn1n+" 3.37"ł"2036"

"

Vcdngcw"3:"<"Ectcevfitkuvkswgu"fgu"uwlgvu"tgetwvfiu"rqwt"nÔfivwfg"Pwvtkqug"§"nÔkpenwukqp"

"

Nc" hkiwtg" 35" rtfiugpvg" ngu" tfiuwnvcvu" kpfkxkfwgnu" fgu" vguvu" cw" ncevwnqug" cxge" ngu"

eqwtdgu" fg" rtqfwevkqp" fÔJ4" cw" eqwtu" fgu" 462" okpwvgu" uwkxcpv" nÔkpiguvkqp0" Pqwu" cxqpu"

qdugtxfi"wpg"itcpfg"jfivfitqifipfikvfi"fgu"uwlgvu"uwt"ngwt"pkxgcw"fg"rtqfwevkqp"fg"J4"gp"dcucn"

gv"gp"tfirqpug"cw"ncevwnqug0"Ngu"34"uwlgvu"rtfiugpvfiu"qpv"fivfi"xcnkffiu"eqoog"J4"rtqfwevgwtu"

rct"ng"ugtxkeg"fg"icuvtq/gpvfitqnqikg"fg"N{qp"uwf"swk"c"cpcn{ufi"ngu"fiejcpvknnqpu0"
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"

Hkiwtg"35<"Rtqfwevkqp"fg"J4""uwkvg"§"nÔkpiguvkqp"fg"ncevwnqug."ejcswg"eqwtdg"eqttgurqpf"

§"wp"uwlgv0"
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60Ofivjqfgu"
"
"

603 Tgetwvgogpv"gv"kpenwukqp"fgu"uwlgvu"
"
Ngu"uwlgvu"c{cpv"rctvkekrfi"§"egu"fkhhfitgpvgu"fivwfgu"qpv"fivfi"tgetwvfiu"rtkpekrcngogpv"

§"N{qp"gv"fcpu"ugu"gpxktqpu"gv"qpv"vqwu"rctvkekrfi"§"wpg"xkukvg"fÔkpenwukqp0"Nqtu"fg"nc"xkukvg"

fÔkpenwukqp." ngu"uwlgvu"qpv"fivfi" kphqtofiu"uwt" ngu"dwvu." nc"pcvwtg"gv" ngu"tkuswgu"rquukdngu"fg"

nÔguuck"cwswgn"knu"cnnckgpv"rctvkekrgt"gv"nÔkpxguvkicvgwt"c"tgewgknnk"ngwt"eqpugpvgogpv"fiencktfi"

gv" ukipfi0"Ejcewp"fgu"rtqvqeqngu"c"fg"rnwu"fivfi"crrtqwxfi"rct" ngu" eqokvfi"fÔfivjkswg"§"N{qp"

*Eqokvfi"fg"Rtqvgevkqp"fgu"Rgtuqppgu"N{qp"Uwf/Guv"cpekgppgogpv"Eqokvfi"fg"Rtqvgevkqp"fgu"

Rgtuqppgu"N{qp"C+."gv"fivckv"gp"ceeqtf"cxge" nc"ffienctcvkqp"fÔJgnukpmk" KK"gv" nc" nqk" htcp›ckug"

"Jwtkgv/Ufitwuencv0""

Nc"xkukvg"fÔkpenwukqp"eqortgpckv"§"ejcswg"hqku"fgwz"vgoru"<"

" /" wp" vgoru" Å"ofifkecn"Ç"<" cw" eqwtu" fwswgn" wp" kpvgttqicvqktg" c" fivfi" tficnkufi" uwt" ngu"

cpvfiefifgpvu"hcoknkcwz"gv"rgtuqppgnu"fg"ucpvfi."ngu"vtckvgogpvu"ofifkecogpvgwz"uwkxku"ckpuk"

swÔwp" gzcogp" ofifkecn" uvcpfctf" *oguwtg" fw" rqkfu." vcknng." rtguukqp" ctvfitkgnng+0" Ngu"

rtfinflxgogpvu"ucpiwkpu"pfieguucktgu"§"nc"xfitkhkecvkqp"fg"nc"xcnkfkvfi"fgu"etkvfltgu"fÔkpenwukqp"gv"

fÔgzenwukqp"qpv"fivfi"ghhgevwfiu"§"lgwp"ng"o‒og"lqwt0"Fcpu"ng"ecu"fg"nÔfivwfg"Pwvtkqug."ng"vguv"

cw"ncevwnqug"*rqwt"xfitkhkgt"swg"ngu"uwlgvu"uqpv"dkgp"J4"rtqfwevgwtu+"fivckv"cwuuk"ghhgevwfi"nqtu"

fg"egvvg"lqwtpfig"fÔkpenwukqp0"

" /" wp" vgoru" Å"fkfivfivkswg"Ç"<" cw" eqwtu" fwswgn" wpg" fixcnwcvkqp" fgu" jcdkvwfgu"

cnkogpvcktgu"gv"fg"nc"eqpuqoocvkqp"urfiekhkswg"gp"hkdtgu"guv"tficnkufig"rct"wpg"fkfivfivkekgppg"

citfifig0""

"
"
604 Oguwtgu"cpvjtqrqofivtkswgu"
"

"
Ngu" uwlgvu" qpv" fivfi" rgufiu" §" nÔckfg" fÔwpg" dcncpeg" pwofitkswg" ecnkdtfig" *UGECÆ+0" Nc"

vcknng" fgu" uwlgvu" c" fivfi" oguwtfig" §" nÔckfg" fÔwpg" vqkug0" Nc" eqorqukvkqp" eqtrqtgnng" c" fivfi"

fixcnwfig"ng"ecu"fiejficpv"§"nÔckfg"fÔwp"korfifcpegoflvtg"oqpqhtfiswgpeg"*Uvct"72."UrgpingtÆ+"

crtflu"42"okpwvgu"fg"tgrqu"cnnqpifi0""

"

"

"

"
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605 Fqucigu"dkqejkokswgu"
"

"
Ngu" fiejcpvknnqpu" ucpiwkpu" qpv" fivfi" rtfingxfiu" §" nÔckfg" fÔwp" ecvjfivgt" rtficncdngogpv"

rqukvkqppfi"rct"wpg"kphktokfltg"fcpu"nÔcxcpv/dtcu0"Wpg"hqku"rtfingxfiu."ngu"fiejcpvknnqpu"ucpiwkpu"

qpv" fivfi" cwuukv»v" egpvtkhwifiu" gv" ng" rncuoc" c" fivfi" tfiewrfitfi" rqwt" ng" fqucig" fgu" fkhhfitgpvu"

ofivcdqnkvgu0"Ngu"fqucigu"fg"in{efiokg."fg"vtkin{efitkfgu"gv"fÔcekfgu"itcu"nkdtgu"pqp"guvfitkhkfiu"

rncuocvkswgu" qpv" fivfi" tficnkufiu" rct" ofivjqfg" gp¦{ocvkswg" eqnqtkofivtkswg" uwt" wp"

urgevtqrjqvqoflvtg" Ect{" 72" DkqÆ" *XctkcpÆ+" gp" wvknkucpv" tgurgevkxgogpv" ngu" mkvu" inwequg"

TVW̶"*Dkqofitkgwz."Htcpeg+."VI"RCR"372"*Dkqofitkgwz."Htcpeg+"gv""PGHC̶"*Ycmq."Htgkdwti."

Cnngocipg+0"Ngu"fqucigu"fg"nÔkpuwnkpg."fw"E/rgrvkfg."gv"fg"nc"ijtfinkpg"rncuocvkswgu"qpv"fivfi"

tficnkufiu" rct" tcfkq/koowpq" guuck" *KPU/KTOC" Dkquqwteg." Pkxgnngu." Dgnikswg"=" Koowpqvgej."

Octugknng." Htcpeg." Ogfigpkz" Fkcipquvkeu̶." Twpiku." Htcpeg." tgurgevkxgogpv+0" Ngu"

eqpegpvtcvkqpu" rncuocvkswgu" gp" ejqnguvfitqn" vqvcn" gv" JFN/ejqnguvfitqn" qpv" fivfi"oguwtfigu" §"

nÔckfg" fÔwp" cpcn{ugwt" OQFWNCTÆ" *Tqejg/Fkcipquvkeu+0" Ngu" eqpegpvtcvkqpu" gp" NFN/

ejqnguvfitqn"qpv"fivfi"ecnewnfigu"rct"nc"hqtowng"fg"Htkgfgycnf"*Htkgfgycnf"gv"cn0"3;94+0"

"
"

606 Oguwtg"fw"vcwz"fÔj{ftqiflpg"gzrktfi"*Gvwfg"Pwvtkqug+"
"

"
Nc" ffiitcfcvkqp" dcevfitkgppg" eqnkswg" fgu" inwekfgu" fcpu" ng" e»nqp" rtqfwkv" fg"

nÔj{ftqiflpg." ngswgn"fkhhwug"gp"rctvkg" *37'+"fcpu" ng" ucpi"rqwt"‒vtg"gpuwkvg"gzrktfi"rct" ngu"

rqwoqpu0"Ng"vguv"tgurktcvqktg"§"nÔj{ftqiflpg"qw"oguwtg"fw"vcwz"fÔj{ftqiflpg"gzrktfi"rgtogv"

fÔcrrtfiekgt"ugok/swcpvkvcvkxgogpv" ng"fgitfi"gv" nc"ekpfivkswg"fg"hgtogpvcvkqp"fÔwp"inwekfg"

cw"pkxgcw"eqnkswg"*Hnqwtkfi"3;;4+0"

C"uqp"cttkxfig"cw"Egpvtg"fg"Tgejgtejg."kn"fivckv"fgocpffi"cw"xqnqpvcktg"fg"ug"tkpegt"nc"

dqwejg" cxge" wpg" uqnwvkqp" fÔGNWFTKN" *rqwt" finkokpgt" wpg" fixgpvwgnng" rwnnwncvkqp"

oketqdkgppg+0" Rqwt" ejcswg" oguwtg." ngu" xqnqpvcktgu" fgxckgpv" tgurktgt" pqtocngogpv" rwku"

gzrktgt" rtqhqpffiogpv" fcpu" wp" uce" fg" rtfinflxgogpv" urfiekhkswg" §" nÔckfg" fÔwp" godqwv"

*Swkpvtqp."Oknycwmgg."YK."WUC+0"Gpuwkvg."nÔfiejcpvknnqp"fÔckt"rtfingxfi"fivckv"kplgevfi"fcpu"wp"

cpcn{ugwt"J4"*Swkpvtqp."Oknycwmgg."YK."WUC+"swk"oguwtg"nc"eqpegpvtcvkqp"gp"J4"gzrktfi"rct"

ejtqocvqitcrjkg"ic¦gwug0"

"

Vguv"cw"ncevwnqug"

Rqwt"nÔfivwfg"Pwvtkqug."chkp"fg"ffivgevgt"ngu"rgtuqppgu"pqp"J4"rtqfwevtkegu"*etkvfltgu"

fÔgzenwukqp"rqwt"nÔfivwfg+."wp"vguv"cw"ncevwnqug"c"fivfi"tficnkufi0"Wpg"eqnngevkqp"fgu"ic¦"gzrktfiu"
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c" fivfi" tficnkufig" gp" dcucn" *6" hqku" gpvtg" V/52" §" V2+0" Ng" rcvkgpv" c" kpifitfi" 32" i" fg" ncevwnqug"

*Fwrjcnce+"fknwfi"fcpu"322"on"fÔgcw0"Nc"uqnwvkqp"c"fivfi"kpifitfig"gp"oqkpu"fg"32"okpwvgu0"Ng"

rcvkgpv"guv"tguvfi"gp"ffiewdkvwu"rgpfcpv"ngu"6"jgwtgu"uwkxcpvgu."gp"fixkvcpv"fg"fqtokt0"Gpvtg"

V37"gv"V462."wpg"eqnngevkqp"fgu"ic¦"gzrktfiu"c"fivfi"tficnkufig"vqwvgu"ngu"37"okpwvgu0""

"

"
607 Oguwtgu"fg"ecnqtkofivtkg"kpfktgevg"
"

"
Fgu"oguwtgu"fg"ecnqtkofivtkg"kpfktgevg"qpv"fivfi"tficnkufigu"rqwt"vqwvgu"ngu"fivwfgu0"Ngu"

uwlgvu" pg" fgxckgpv" rcu" u)cuuqwrkt" rgpfcpv" vqwvg" nc" fwtfig" fw" rtqvqeqng0" Fcpu" ng" ecu"

f)cikvcvkqp" cpqtocng" qw" f)fipgtxgogpv" f)wp" uwlgv" fw" hckv" fg" nc" enqejg" gp" rngzkincu" swk"

gpvqwtg" nc" v‒vg." wp" ctt‒v" fg" swgnswgu"okpwvgu" rqwxckv" ‒vtg" gpxkucifi"rqwt" rgtogvvtg" wp"

tgvqwt"cw"ecnog0"*C"pqvgt"swg"ngu"encwuvtqrjqdgu"pÔqpv"rcu"fivfi"tgetwvfiu+0"

Ngu" fiejcpigu" ic¦gwz" tgurktcvqktgu" *XEQ4" gv" XQ4."on1okp+" qpv" fivfi"oguwtfiu" §" nÔckfg"

fÔwp"crrctgkn"Fgnvcvtce" *Fcvgz" kpuvtwogpv."Jgnukpmk."Hkpncpf+." §" tckuqp"fÔwpg"oguwtg"rct"

okpwvg0"Cxcpv"ejcswg"vguv."nÔcrrctgkn"Fgnvcvtce"c"fivfi"fivcnqppfi"cxge"wp"fiejcpvknnqp"fg"ic¦"

fivcnqp"fg"eqorqukvkqp"gp"EQ4"gv"Q4"eqppwg0"Nc"swcnkvfi"gv"nc"uvcdknkvfi"fg"nc"ecnkdtcvkqp"qpv"

fivfi"xfitkhkfigu"rct"wp"vguv"fg"dt̂ncig"§"nÔfivjcpqn0"Fgu"fiejcpvknnqpu"wtkpcktgu"qpv"fivfi"rtfingxfiu"

gp"rctcnnflng"§"lgwp."cxcpv"ng"rgvkv/ffilgwpgt"gv"cxcpv"ng"ffilgwpgt"ng"ecu"fiejficpv"gv"§"nc"hkp"

fg"nc"lqwtpfig"fÔgzrnqtcvkqp."chkp"fg"oguwtgt"nc"eqpegpvtcvkqp"fÔc¦qvg"wtkpcktg0""

"

"

608 Gpsw‒vgu"cnkogpvcktgu""
"
"
Ngu"swguvkqppcktgu"cnkogpvcktgu"qpv"fivfi"tgornku"rct"fietkv"rct"ngu"uwlgvu"gwz/o‒ogu"

rqwt" fixcnwgt" cw" pkxgcw" swcnkvcvkh" gv" swcpvkvcvkh" ngu" cnkogpvu" kpifitfiu0" Fg" ocpkfltg"

u{uvfiocvkswg."egu"gpsw‒vgu"qpv"fivfi"gpuwkvg"tgnwgu"gv"xcnkffigu"rct"wpg"fkfivfivkekgppg"citfifig"

nqtu"fÔwpg"gpvtgvkgp"cxge" ngu" uwlgvu"gv" §" nÔckfg"fÔwp" uwrrqtv"rjqvqitcrjkswg"cnkogpvcktg"

UW0XK0OCZ" *UWrrnfiogpvcvkqp" gp" Xkvcokpgu" gv" Okpfitcwz" CpvkQZkfcpvu+0" Egek" c" rgtoku"

fÔfixcnwgt"ngu"rqtvkqpu"kpifitfigu0"Ngu"ecnewnu"fg"eqorqukvkqp"gp"ocetqpwvtkogpvu"qpv"gpuwkvg"

fivfi" tficnkufiu" §" nÔckfg" fÔwpg" dcug" fg" fqppfigu" pwofitkswg" fg" eqorqukvkqp" fg" rtqfwkvu"

cnkogpvcktgu."fÔcnkogpvu"gv"fÔkpitfifkgpvu"urfiekhkswgu"*IGPkÆ"uqhvyctg."vcdng"fw"EKSWCN"̶."

OKETQ"8Æ+0"

"

"
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609 Ueqtgu"fg"ucvkfivfi"*Gvwfg"Gwtquvctej+"
"
"

" Kn" c" fivfi" fgocpffi" fg" rnwu" cwz" uwlgvu." fcpu" nÔfivwfg" Gwtquvctej." fÔfixcnwgt" ngwt"

ugpucvkqp"fg"hcko"§"nÔckfg"fÔwpg"fiejgnng"cpcnqikswg"itcfwfig"fg"2"*Å"rcu"fw"vqwv"hcko"Ç+"§"

322"*Å"fipqtofiogpv"hcko"Ç+."6"hqku"rct"lqwt0""

"
"

60: Cpcn{ugu"kuqvqrkswgu"
"

"

Kpvfit‒v" fgu" kuqvqrgu" uvcdngu" rqwt" ng" uwkxk" fw" ofivcdqnkuog" fgu" inwekfgu" gp"

pwvtkvkqp"jwockpg"

"

NÔfivcv" fÔfiswknkdtg" in{efiokswg" eqttgurqpf" §" wp" fiswknkdtg" gpvtg" ngu" crrqtvu" fg"

inwequg"fcpu"nc"ektewncvkqp"ucpiwkpg"gv"ng"ecrvcig"fw"inwequg"rct"ngu"vkuuwu"wvknkucvgwtu0"Nc"

in{efiokg"gv"ugu"xctkcvkqpu"uqpv"ng"tfiuwnvcv"fg"nÔfiswknkdtg"qw"fw"ffiufiswknkdtg"gpvtg"crrqtvu"

*crrqtvu"fg"inwequg"gzqiflpg"gv"gpfqiflpg+"gv"wvknkucvkqp"fw"inwequg"*wvknkucvkqp"fw"inwequg"

rncuocvkswg"rct" ngu"fkhhfitgpvu"vkuuwu"inweq/ffirgpfcpvu+0" Kn"guv"cuug¦"fkhhkekng"fÔgzvtcrqngt"

fktgevgogpv" ngu" ghhgvu" fÔwp" inwekfg" kpifitfi" uwt" nc" in{efiokg" rncuocvkswg" ect" ng"

eqorctvkogpv"ucpiwkp"kpvflitg"ng"inwequg"rtqxgpcpv"fg"nc"fkiguvkqp"fgu"inwekfgu"kpifitfiu"gv"

ng" inwequg" gpfqiflpg" rtqfwkv" guugpvkgnngogpv" rct" ng" hqkg0"Wpg" fkokpwvkqp" fg" nc" in{efiokg"

rgwv"fqpe"rtqxgpkt"fÔwpg"fkokpwvkqp"fg"nc"rtqfwevkqp"fg"inwequg"cuuqekfig"§"wpg"wvknkucvkqp"

eqpuvcpvg." qw" fÔwpg" cwiogpvcvkqp" fg" nÔwvknkucvkqp" fw" inwequg" cuuqekfig" §" wpg" rtqfwevkqp"

eqpuvcpvg0""

Gpuwkvg."ng"inwequg"rgwv"‒vtg"uqkv"uvqemfi"qw"qz{ffi."vtcpuhqtofi"qw"tge{enfi"ugnqp"ngu"

dguqkpu" fg" nÔqticpkuog0" Nc" eqpegpvtcvkqp" rncuocvkswg" gp" inwequg" guv" fqpe" nc" uqoog" fw"

ffidkv" fÔgpvtfig" gv" fw" ffidkv" fg" uqtvkg" fw" inwequg"ocku" pg" rgtogv" rcu" rqwt" cwvcpv" fg" ngu"

crrtfijgpfgt"fktgevgogpv."pk"fg"ufirctgt"egu"eqorqucpvgu"*inwequg"gpfqiflpg"qw"gzqiflpg+0""

NÔwpg"fgu"ofivjqfgu"swk"rgwv"‒vtg"wvknkufig"rqwt"oguwtgt"ngu"hnwz"fg"uwduvtcvu"guv"nc"

fkhhfitgpeg"ctvfitkq/xgkpgwug"cw"pkxgcw"fÔwp"qticpg"qw"fÔwp"itqwrg"fÔqticpgu0"Egrgpfcpv."kn"

uÔcikv"fÔwpg"ofivjqfg"ffinkecvg"swk"kornkswg"fgu"fkhhkewnvfiu"rtcvkswgu"gv"rcthqku"fivjkswgu0""

NÔwvknkucvkqp"fgu" kuqvqrgu" uvcdngu"fw"inwequg"rqwt" Å"vtcegt"Ç" ng"fgxgpkt"fw"inwequg"

vqvcn."gzqiflpg"gv"gpfqiflpg"rgtogv"fg"oguwtgt"egu"ffidkvu"ejg¦"nÔJqoog"gv"fÔceefifgt"§"nc"

tfiiwncvkqp"fw"ofivcdqnkuog"fw"inwequg"cw"pkxgcw"vkuuwncktg"*Ejcodtkgt"gv"cn0"3;::+0"



"
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Ngu" kuqvqrgu" uvcdngu" fw" inwequg" rtfiugpvgpv" rnwukgwtu" cxcpvcigu" *Fgnctwg"(" Dg{nqv"

4229+<"

/""""""knu"rtfiugpvgpv"wpg"kppqewkvfi"nkfig"§"ngwt"pqp/tcfkqcevkxkvfi"

/" " " knu" rgtogvvgpv" fg" oguwtgt" gp" o‒og" vgoru" ng" tcrrqtv" vtcegwt1vtcefi" gv" nc"

eqpegpvtcvkqp" fg" nc" oqnfiewng" fÔkpvfit‒v" it¤eg" §" nÔwvknkucvkqp" ukownvcpfig" fÔwp"

uvcpfctf"kpvgtpg"rqwt"nÔcpcn{ug"

/"""""ng"htcevkqppgogpv"kuqvqrkswg"fcpu"ng"ecu"fw"octswcig"rct"ng"fgwvfitkwo"qw"ng"
35E" guv" vtflu" hckdng" gv" rtcvkswgogpv" vqwlqwtu" pfiinkigcdng0" Ng" htcevkqppgogpv"

kuqvqrkswg" eqttgurqpf" §" nÔwvknkucvkqp" rtfihfitgpvkgnng" fÔwp" kuqvqrg" rct" tcrrqtv" §"

nÔcwvtg"nqtu"fÔwpg"tficevkqp"gp¦{ocvkswg0"

"

Egtvckpgu"rncpvgu."pqwu"nÔcxqpu"xw."rtkxknfiikgpv"nÔkpeqtrqtcvkqp"fg"35E"rct"tcrrqtv"cw"
34E" fw" hckv" fg" nÔcevkqp" fg" egtvckpgu" gp¦{ogu" fg" nc" rjqvqu{pvjflug" gv" uqpv" fg" eg" hckv"

pcvwtgnngogpv"gptkejkgu"gp" 35E"*Uejqgnngt"gv"cn0"3;:2+0"EÔguv" ng"ecu"fw"oc•u."fw"uwetg"fg"

ecppg."fqpv" ng" uceejctqug"gv" nÔcokfqp" uqpv"rnwu"gptkejku"swg."rct"gzgorng." nÔcokfqp"fg"

dnfi0" Uwkvg" §" ngwt" kpiguvkqp." kn" guv" fqpe"rquukdng" fg" uwkxtg" fcpu" ng" rncuoc"gv" fcpu" ng"EQ4"

gzrktfi"nÓcrrctkvkqp"tgurgevkxg"fw"35Einwequg"gv"fw"35EQ40""

"

Egrgpfcpv."wpg"fgu" nkokvgu"swcpv"§" nÔwvknkucvkqp"fw" 35E/inwequg"guv"swÔkn"rgwv"‒vtg"

tge{enfi"cw"eqwtu"fw"rtqeguuwu"fg"pfiqinweqifipflug0"Wpg"oqnfiewng"fg"inwequg"octswfi"rtqfwkv"

fgwz" oqnfiewngu" octswfigu" fg" r{twxcvg0" Eg" r{twxcvg" rgwv" ‒vtg" eqpxgtvk" gp" ncevcvg"

*rtkpekrcngogpv+" qw" cncpkpg" swk" uqpv" fgu" rtfiewtugwtu" rqwt" nc" pfiqinweqifipflug0" Egek" rgwv"

ogpgt" §" nÔkpeqtrqtcvkqp" fw" octswcig" fcpu" wpg" oqnfiewng" fg" inwequg" pqwxgnngogpv"

u{pvjfivkufig0" Egrgpfcpv." 72'" fw"octswcig" 35E" fgu" cvqogu" fg" ectdqpg" guv" rgtfw" nqtu" fw"

tge{encig"gv"ng"inwequg"swk"tficrrctc¶v"crtflu"cxqkt"vtcpukvfi"gp"r{twxcvg1ncevcvg"guv"crrcwxtk"

gp"35E0"Wpg"fivwfg"fg"Lgwmgpftwr"*Lgwmgpftwr"gv"cn0"3;;;+"oqpvtg"gp"ghhgv"§"n)gzgtekeg"swg"

ng"tge{encig"guv"fg"6"§"32"'"ugnqp"nc"fqug"fg"inwequg"gzqiflpg"cfokpkuvtfig0"Eg"tge{encig"fw"

octswcig" tguvg" swcpf" o‒og" pfiinkigcdng" ect" nc" pfiqinweqifipflug" guv" htgkpfig" uwkvg" §"

nÔkpiguvkqp"fg"inwequg0"Fcpu"wpg"fg"ugu"tgxwgu"Nkxgug{"kpfkswg"swg."nqtu"fg"nÔkpiguvkqp"fg"

42"§"97"i"fg"inwequg."322'"fw"inwequg"gzqiflpg"crrctc¶v"fcpu"nc"ektewncvkqp"u{uvfiokswg"fcpu"

ngu"6"§"7"jgwtgu"uwkxcpv"nÔkpiguvkqp"fw"tgrcu"*Nkxgug{"gv"cn0."3;;:+0"

"

"

"

"
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Rtkpekrgu"fÔcpcn{ug"

"

Fcpu" ng" ecu" fw" inwequg." ngu" kuqvqrgu" uvcdngu" wvknkufiu" *4J" gv" 35E" inwequg+" uqpv" rnwu"

nqwtfu" swg" nc" oqnfiewng" pcvwtgnng" nc" rnwu" cdqpfcpvg" fcpu" nc" pcvwtg0" Nc" oguwtg" fg"

nÔgptkejkuugogpv" gp" inwequg"octswfi" eqttgurqpf" §" nÔcwiogpvcvkqp" fw" tcrrqtv" O-p1O" " cw"

fguuwu"fg" nÔcdqpfcpeg"pcvwtgnng" *q́"O"guv" nc"ocuug"fg" nc"oqnfiewng" nc"rnwu"cdqpfcpvg"gv"

O-p"nc"ocuug"fgu"kuqvqrgu"rnwu"nqwtfu"fg"egvvg"oqnfiewng+0"Egv"gptkejkuugogpv"guv"oguwtfi"§"

nÔckfg" fg" urgevtqoflvtgu" fg" ocuug" qticpkswg" *UOQ+" qw" kuqvqrkswg" *UOK+" cuuqekfiu" §" wpg"

ejtqocvqitcrjkg"gp"rjcug"ic¦gwug"*ERI+0"

Ngu"urgevtqoflvtgu"fg"ocuug"qticpkswgu"rgtogvvgpv"fg"fqugt"ngu"oqnfiewngu"gpvkfltgu"

eqoog" ng" inwequg"crtflu"ffitkxcvkqp"rqwt" ngu" tgpftg"xqncvkngu"gv" uvcdngu" rqwt" kplgevkqp"gp"

ERI0"Gp"uqtvkg"fg"ERI."nc"oqnfiewng"fg"inwequg"ffitkxfig"guv"kqpkufig"gv"ug"htciogpvg"vqwlqwtu"

fg"nc"o‒og"ocpkfltg"gp"kqp"oqnfiewncktg"*oqnfiewng"gpvkfltg+"gv"cwvtgu"rnwu"rgvkvu"htciogpvu."

eqpuvkvwcpv"ckpuk"uqp"urgevtg"fg"ocuug0"Ngu"fkhhfitgpvu"htciogpvu"uqpv"vtkfiu"gp"hqpevkqp"fg"

ngwt"ocuug"rct"rcuucig"fcpu"wp"ckocpv."rqwt"‒vtg"gpuwkvg"eqnngevfiu0"NÔgptkejkuugogpv"guv"

gpuwkvg"ecnewnfi"§"rctvkt"fg"nÔcdqpfcpeg"fgu"kqpu"O-p"gv"O"fg"nÔkqp"oqnfiewncktg"qw"fÔwp"kqp"

htciogpv."gp"wvknkucpv"wpg"icoog" uvcpfctf"fÔgptkejkuugogpv" eqppw0" Nc"oguwtg"rct" UOQ"

pfieguukvg"pficpoqkpu"fgu"gptkejkuugogpvu"fÔcw"oqkpu"2.7"§"3"'0""

"

Ngu" urgevtqoflvtgu" fg" ocuug" kuqvqrkswgu" pg" rgtogvvgpv" nÔcpcn{ug" swg" fg" rgvkvgu"

oqnfiewngu" uqwu" hqtog" ic¦gwug0" Fcpu" ng" ecu" fw" inwequg." pqwu" rqwxqpu" fqugt"

nÔgptkejkuugogpv" fw" EQ4" rtqxgpcpv" fg" nÔqz{fcvkqp" fgu" oqnfiewngu" fg" inwequg0" Ngu" UOK"

rgtogvvgpv"fg"oguwtgt"fgu"gptkejkuugogpvu"dgcweqwr"rnwu"hckdngu"fg"nÔqtftg"fg"2.223'0""

Ngu" ekpfivkswgu" fÔcrrctkvkqp" gv" fg" fkurctkvkqp" fw" inwequg" vqvcn" uqpv" uwkxkgu" gp"

wvknkucpv" eqoog" vtcegwt" ng" ]8.8/
4
J4_" inwequg" gv" rqwt" ngu" ekpfivkswgu" fw" inwequg" gzqiflpg"

kpifitfi"ng"
35
E"inwequg0""Rqwt"fixcnwgt"ngu"ekpfivkswgu"fw"inwequg"vqvcn."wpg"rgthwukqp"eqpvkpwg"

fg"]8.8/
4
J4_"inwequg"guv""okug"gp"rnceg"*crtflu"wp"dqnwu"rqwt"wpg"fiswknkdtcvkqp"rnwu"tcrkfg"

fw" vtcegwt" fcpu" ng" eqorctvkogpv" ucpiwkp+0" NÔfiswknkdtg" kuqvqrkswg" guv" cvvgkpv" cw" dqwv" fg"

342"okpwvgu0""

"

Ofivjqfgu"fÔcpcn{ug"

"

Ng"inwequg"fgwvfitfi" ]8.8/4J4_"c"fivfi" hqwtpk"rct" ngu" ncdqtcvqktgu"Gwtkuqvqr" *Uv"Cwdkp."

Htcpeg+0"NÔcr{tqifipkekvfi"gv"nc"eqphqtokvfi"fw"vtcegwt"qpv"fivfi"xfitkhkfigu"rct"nc"rjctocekg"fg"
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nÔj»rkvcn" Gfqwctf" Jgttkqv" *Ugtxkeg" fw" Ft" Rkxqv+." swk" c" tficnkufi" cwuuk" uc" fknwvkqp" fcpu" fgu"

eqpfkvkqpu"uvfitkngu0""

Ngu"gptkejkuugogpvu"kuqvqrkswgu"qpv"fivfi"ffivgtokpfiu"uwt"nc"htcevkqp"pgwvtg"fg"rncuoc"

ffirtqvfikpkufi"*cekfg"rgtejnqtkswg"§"8'+."pgwvtcnkufi"*M4EQ5+"gv"rwtkhkfi"uwt"tfiukpgu"fiejcpigwugu"

fÔkqpu." nÔfinwcv" qdvgpw" c" gpuwkvg" fivfi" ffitkxfi" gp" inwequg" rgpvc/cefivcvg" *Vkuuqv" gv" cn0" 3;;2="

Pqtocpf" gv" cn0" 3;;4+" rqwt" ngu" fivwfgu" ｹ/inwecpgu" gv" Gwtquvctej" qw" gp" inwequg" cnfqpkvtkng"

rgpvcefivcvg" *Vugtpi"(" Mcnjcp" 3;:5+" rqwt" nÔfivwfg"Pwvtkqug0" NÔgptkejkuugogpv" gp" ]8.8/4J4_/

inwequg" fw" inwequg" rncuocvkswg" *uwkxk" fgu" ekpfivkswgu" fÔcrrctkvkqp" gv" fg" fkurctkvkqp" fw"

inwequg" vqvcn/TcV" gv" TfV+" c" fivfi" oguwtfi" rct" eqwrncig" ejtqocvqitcrjkg" rjcug" ic¦gwug/

urgevtqofivtkg" fg" ocuug" qticpkswg" *ERI/UOQ." Jgyngvv" Rcemctf" 7:;2." Gxt{." Htcpeg+0"

NÔgptkejkuugogpv" gp" 35E" fw" inwequg" rncuocvkswg" *uwkxk" fgu" ekpfivkswgu" fÔcrrctkvkqp" gv" fg"

fkurctkvkqp" fw" inwequg" gzqiflpg/TcG" gv" TfG+" c" fivfi" oguwtfi" rct" eqwrncig" ejtqocvqitcrjkg"

rjcug" ic¦gwug/eqodwuvkqp/urgevtqofivtkg" fg" ocuug" kuqvqrkswg" *ERI/E/UOK." Kuqrtkog." XI"

Kpuvtwogpvu+"gv" nÔgptkejkuugogpv"gp" 35E"fw"EQ4"gzrktfi"c"fivfi"oguwtfi"rct" eqwrncig"ERI/UOK"

*ucpu""eqodwuvkqp+"*ERI/UOK."Kuqrtkog."XI"Kpuvtwogpvu+0"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"
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7 Ecnewnu"
"
"

703 Cpcn{ugu"kuqvqrkswgu"fw"inwequg"
"

"
Hnwz"kuqvqrkswgu"fw"inwequg"
"
"

Ecnewn"fw"ffidkv"fÔcrrctkvkqp"*TcV+"gv"fg"fkurctkvkqp"*TfV+"fw"inwequg"vqvcn"
"
" Egu"rctcoflvtgu"qpv"fivfi"ecnewnfiu"gp"fivcv"pqp"uvcvkqppcktg"rct"nc"hqtowng"fg"Uvggng"

oqfkhkfig"rct"Fg"Dqfq"*Fg"Dqfq"gv"cn0"3;85+."wvknkucpv"wp"oqfflng"§"wp"eqorctvkogpv"gv"wpg"

tfirctvkvkqp"wpkhqtog0"Ng"ecnewn"fw"TcV"gv"fw"TfV"guv"dcufi"uwt"ngu"xcngwtu"fÔgptkejkuugogpv"

kuqvqrkswg"fw"inwequg"fgwvfitfi"rncuocvkswg0""

"

"

"

"

"

"

"

"

"

"

"
"
"
"
Ecnewn"fw"ffidkv"fÔcrrctkvkqp"*TcG+"gv"fg"fkurctkvkqp"*TfG+"fw"inwequg"gzqiflpg"

" Rqwt"nc"ffivgtokpcvkqp"fgu"ffidkvu"fg"inwequg"gzqiflpg."pqwu"fgxqpu"vgpkt"eqorvg"fg"

nÔgptkejkuugogpv"pcvwtgn"gp""
35
E""fw"inwequg"rncuocvkswg"§"nÔfivcv"dcucn0"Ngu"gptkejkuugogpvu"

gp"
35
E"inwequg"rncuocvkswg"qpv"fivfi"gzrtkofiu"gp"CRG"rqwt"Cvqo'"Gzeguu"gp"cpincku0""

Cvqo'"Gzeguu""?"CRG"*oguwtg"gp"'"fg"nÔcwiogpvcvkqp"fg"nÔcdqpfcpeg"kuqvqrkswg"

fg"nÔfiejcpvknnqp+"

"

CRG"35EQ4"gzrktfi"*v+?"Cvqo'"EQ4"*v+/"Cvqo'"EQ4"*v2+" "

CRG"35Einwequg"rncuocvkswg"*v+?"Cvqo'"Inwrncuoc"*v+/"Cvqo'"Inwrncuoc"*v2+"

"

H"Ï"rX]*E4"Ï"E3+14_"]*GK4"Ï"GK3+"1*v4"Ï"v3+_"

TcV = 
*GK4"Ï"GK3+14"

/"H"

TfV?""Tc"Ï"rX"fE1fV""?""Tc"/""
rX*E4"Ï"E3+"*v4"Ï"v3+"

*v4"Ï"v3+ "
"
H"<"ffidkv"fg"rgthwukqp"fw"vtcegwt"]808/4J4_"inwequg"gp"oi1mi1okp"""""""""""""""
R"<"hcevgwt"fg"eqttgevkqp"
X"<"xqnwog"fg"fkuvtkdwvkqp"fw"inwequg"gp"N1mi"
E3"gv"E4"<"in{efiokg"cw"vgoru"v3"gv"v4"gp"oi1N"
GK3"gv"GK4"<"gptkejkuugogpv"kuqvqrkswg"cw"vgoru"3"gv"4"
v3"gv"v4"<"rtgokgt"gv"fgwzkflog"vgoru"

+

Gp"oi1mi1okp"
+

TcV"Ï"rX"fE1fV"?"Tc"/""
""""rX"z"*E4"Ï E3+"
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Ngu"ffidkvu"fg"inwequg"gzqiflpg"qpv"gpuwkvg"fivfi"ecnewnfiu"gp"wvknkucpv"ngu"hqtowngu"fg"Rtqkgvvq"

*fÔcrtflu" vtcpurqukvkqp"fg" nÔfiswcvkqp"fg" Uvggng+" *Rtqkgvvq"gv"cn0" 3;:9+0" Ng"ffidkv"TcG"ckpuk"

oguwtfi"tgrtfiugpvg" nÔcrrctkvkqp"fw"inwequg"octswfi"cduqtdfi"cw"pkxgcw"fg" nÔkpvguvkp"gv"swk"

pÔguv"rcu"ecrvfi"rct" ng" hqkg" nqtu"fg"uqp"rtgokgt"rcuucig."fw"inwequg"octswfi"ecrvfi"rct" ng"

hqkg"nqtu"fgu"fkhhfitgpvu"rcuucigu"jfircvkswgu"gv"swk"guv"nkdfitfi"rnwu"vctf."fw"inwequg"octswfi"

u{pvjfivkufi" rct" ng" hqkg" §" rctvkt" fw" ncevcvg"octswfi" rtqfwkv" rct" ngu" vkuuwu" rfitkrjfitkswgu" §"

rctvkt"fw"inwequg"octswfi"*Mqtcej/Cpftfi"gv"cn0"4226+0"

"

"
"
"
Ecnewn"fg"nc"rtqfwevkqp"gpfqiflpg"fg"inwequg"

"
" Gnng"guv"ecnewnfig"eqoog"nc"fkhhfitgpeg"gpvtg"ng"ffidkv"fÔcrrctkvkqp"fw"inwequg"vqvcn"

gv"ng"ffidkv"fÔcrrctkvkqp"fw"inwequg"gzqiflpg"<"

" "

"

Gvwfg"Pwvtkqug"<"CRG"eqttkifi"rct"CRG"rtqfwkv"

"

Fcpu"egvvg"fivwfg."ugwn"ng"inwequg"rtqxgpcpv"fgu"rtqfwkvu"vguvu"kpifitfiu"fivckv"octswfi"

cw"
35
E"gv"kn"pÔ{"c"rcu"gw"gp"rctcnnflng"fg"rgthwukqp"fg"inwequg"fgwvfitfi0"Rct"eqpufiswgpv."ngu"

hnwz" fg" inwequg" vqvcwz" gv" gzqiflpgu" pÔqpv" rcu" rw" ‒vtg" ecnewnfiu" eqoog" rtfiefifgoogpv"

gzrnkswfi0"Ngu"gptkejkuugogpvu"gp"
35
E"fw"inwequg"rncuocvkswg"gv"gp"

35
E"fw"EQ4"gzrktfi"qpv"

fivfi" gzrtkofiu" gp" CRG" rqwt" Cvqo'" Gzeguu" gp" cpincku0" Rqwt" ng" rncuoc" gv" ng" EQ4" gzrktfi."

]TcV","*CRG4"-"CRG3+14_"-"]rX"*E3"-"E4+14","*CRG4"Ï"CRG3+1*v4"Ï"v3+_"
TcG =

CRG"Inw"kpi"

"TfG =  TcG""/"""
]rX"*E3"-"E4+14","*CRG4"Ï"CRG3+1*v4"Ï"v3+_"

CRG"Inw"kpi"

"
"
R"<"hcevgwt"fg"eqttgevkqp"
X"<"xqnwog"fg"fkuvtkdwvkqp"fw"inwequg"gp"N1mi"
E3"gv"E4"<"in{efiokg"cw"vgoru"v3"gv"v4"gp"oi1N"
CRG3"gv"CRG4"<"pqodtg"fÔcvqogu"gp"gzeflu"rqwt"egpv"cvqogu""

vqvcwz." cwiogpvcvkqp" gp" '" fg" nÔcdqpfcpeg" fg"
nÔfiejcpvknnqp"rct"tcrrqtv"§"nÔcdqpfcpeg"pcvwtgnng"§"v3"gv"
v4"""

v3"gv"v4"<"rtgokgt"gv"fgwzkflog"vgoru"

RGI"?"TcV"Ï"TcG""""""""""""""""""""""""""""""

Gp"oi1mi1okp"

Gp"oi1mi1okp"
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nÔgptkejkuugogpv" kuqvqrkswg" crtflu" kpiguvkqp" fgu" rtqfwkvu" vguvu" gptkejku" gp"
35
E" c" fivfi"

vtcpuhqtofi"gp"CRG"rct" nc" hqtowng"xwg"rtfiefifgoogpv0"Eqoog"nÔgptkejkuugogpv" kpkvkcn"gp"
35
E"fw"inwequg"fkhhfitckv"gpvtg" ngu"fgwz"rtqfwkvu"vguvu"PWVTKQUG̶32"gv"ocnvqfgzvtkpg."wpg"

eqttgevkqp"c"fivfi"crrnkswfig"rqwt"rtgpftg"gp"eqorvg"egvvg"fkhhfitgpeg0"Xqkek"ek/fguuqwu."ngu"

hqtowngu"gv"ecnewnu"tficnkufiu"§"rctvkt"fgu"gptkejkuugogpvu"gp"35E"fw"EQ4"gzrktfi"gv"fw"inwequg"

rncuocvkswg."§"rctvkt"fgu"fqppfigu"fg"urgevtqofivtkg"fg"ocuug"kuqvqrkswg0""

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

35EQ4"gzrktfi"Å"eqttkifi"Ç"?"'"fw"35EQ4"gzrktfi"rtqxgpcpv"fw"rtqfwkv"kpifitfi"<

""""'?"]CRG"EQ41CRG"rtqfwkv"kpifitfi_"z"322"
35EInwrncuoc"Å"eqttkifi"Ç"?"'"fw"35Einwequg"rncuocvkswg"rtqxgpcpv"fw"rtqfwkv"kpifitfi"<"

""""'?"]CRG"Inwrncuoc"1CRG"rtqfwkv"kpifitfi_"z"322"

"

Gzgorng"fg"ecnewn"rqwt"wp"uwlgv"*DTGHC+<"

"

EQ4"gzrktfi"Pwvtkqug""

 δ δ δ δ""35Eå"EQ4Pwvtkqug" " ?"-4.78å" ?"3.33627"Cvqo'" " "

 δ δ δ δ""35Eå"EQ4"dcucn" " ?"/48.48å"" ?"3.2:459"Cvqo'"

CRG"Pwvtkqug"kpifitfi"" ?"*Cv'"EQ4Pwvtkqug"/Cv'"EQ4"dcucn+"

?"3.33627"Ï"3.2:459""" ?"2.2538:"" "

EQ4"gzrktfi"ocnvqfgzvtkpg"

 δ δ δ δ""35Eå"EQ4ocnvqfgzvtkpg" " ?"-8.37å" ?"3.339;;"Cvqo'" " "

 δ δ δ δ""35Eå"EQ4"dcucn" " ?"/47.75å"" ?"3.2:53:"Cvqo'"

CRG"ocnvqfgzvtkpg"kpifitfig"?"*Cv'"EQ4ocnvq/Cv'"EQ4"dcucn+""

?"3.339;;"/"3.2:53:""?"2.256:3" "

Inwequg"rncuocvkswg"Pwvtkqug"

 δ δ δ δ""35Eå"InwPwvtkqug" " ?"-3.:3å" ?"3.33544"Cvqo'" " "

 δ δ δ δ""35Eå"Inwrncuoc"dcucn" """"""""""""?"/46.93å"" ?"3.2:629"Cvqo'"""""""

CRG"Pwvtkqug"kpifitfi"" ?"*Cv'"InwPwvtkqug/Cv'"Inwrncuoc"dcucn+""

?"3.33544"Ï"3.2:629""?"2.24;37"""

Inwequg"rncuocvkswg"ocnvqfgzvtkpg"

 δ δ δ δ""35Eå"Inwocnvqfgzvtkpg" " ?"-7.97å" ?"3.33977"Cvqo'" " "

 δ δ δ δ""35Eå"Inwrncuoc"dcucn""""" ?"/44.28å"" ?"3.2:8;:"Cvqo'"

CRG"ocnvqfgzvtkpg"kpifitfig"?"*Cv'"Inwocnvq/Cv'"Inwrncuoc"dcucn+""

?"3.33977"/"3.2:57:""?"2.25279" "

"
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704 Qz{fcvkqp"fgu"uwduvtcvu"gv"ofivcdqnkuog"fg"dcug"
"

Ngu"qz{fcvkqpu"fgu"uwduvtcvu."ng"ofivcdqnkuog"fg"dcug"gv"nc"ffirgpug"fipgtifivkswg"qpv"

fivfi" ecnewnfiu" §" rctvkt" fgu" fqppfigu" fg" ecnqtkofivtkg" kpfktgevg" gp" wvknkucpv" ngu" fiswcvkqpu" fg"

Hgttcppkpk"*Hgttcppkpk"3;::+0"

"

Qz{fcvkqp"fgu"uwduvtcvu"

"

""

Ofivcdqnkuog"fg"dcug"gv"ffirgpug"fipgtifivkswg"

"

Ng"ofivcdqnkuog"fg"dcug"c"fivfi"ecnewnfi" uwt" nc"dcug"fg" nc"oq{gppg"fgu"oguwtgu"fg"

ecnqtkofivtkg"kpfktgevg"qdvgpwg"crtflu"52"okpwvgu"fg"tgrqu0"

"

"

"

"

"

"

"

Qz{fcvkqp"fgu"inwekfgu"" " I?"6.77"XEQ4"Ï"5.43"XQ4"Ï"4.:9"P"

Qz{fcvkqp"fgu"nkrkfgu" " " N?"3.89"XQ4"Ï"3.89"XEQ4"Ï"3.;4"P"

Qz{fcvkqp"fgu"rtqvfikpgu" " R?"8.47"P"

"

"""
"Gp"ecu"fg"nkrqifipflug"*STPR."swqvkgpv"tgurktcvqktg"pqp"rtqvfikswg"@3+."o‒ogu""

""""""fiswcvkqpu"ucwh"*Ukoqpuqp"("FgHtqp¦q."3;;2+<"

"

Qz{fcvkqp"fw"inwequg"*nkrqifipflug+" I?"3.56"*XEQ4"Ï"*6.::"P++"

"

Cxge"" I."N."R?"itcoogu"fg"inwekfgu."nkrkfgu."rtqvfikpgu"qz{ffiu"rct"okp"

XQ4."XEQ4"gp"n1okp"

"P?"i"fÔc¦qvg"wtkpcktg"gzetfivfi"rct"okp"

Ffirgpug"fipgtifivkswg""" " FG?"5.;35"XQ4"-"3.2;5"XEQ4"Ï"5.563"P"
" Gp"mecn1okp"
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705 Kpfgz"fÔkpuwnkpq/tfiukuvcpeg"
"

"
Rqwt"nÔfivwfg"Gwtquvctej."fgwz"kpfgz"fÔkpuwnkpq/tfiukuvcpeg"qpv"fivfi"ecnewnfiu"ugnqp"ngu"

hqtowngu" fg" tfihfitgpeg"<" ng" SWKEMK" *Swcpvkvcvkxg" Kpuwnkp" ugpukvkxkv{" Ejgem" Kpfgz+" gv" ng"

JQOC/KT"*Jqogquvcuku"oqfgn"cuuguuogpv"hqt"guvkocvg"qh"tgncvkxg"kpuwnkp"tgukuvcpeg+0" "

"

706 Kpfgz" gv" ejctigu" in{efiokswgu" fgu" tgrcu" *fivwfg"
Gwtquvctej+"

"
"

Rqwt" egvvg" fivwfg." kn" c" fivfi" fgocpffi" cwz" uwlgvu" fÔfixcnwgt" ng" v{rg" gv" nc" swcpvkvfi"

rtfiekug" fÔcnkogpvu" eqpuqoofiu" gp" wvknkucpv" wp" tgngxfi" cnkogpvcktg" fg" 7" lqwtu" cxcpv." cw"

oknkgw"gv"§"nc"hkp"fg"nÔfivwfg0""

Nc"oq{gppg"fgu" kpfgz"in{efiokswgu"*KI+"fg"vqwu" ngu"tgrcu"rtku"fcpu"wpg"lqwtpfig"c"

fivfi"ecnewnfig"gp"wvknkucpv"nÔfiswcvkqp"uwkxcpvg"<"

"

" "

Ngu"ejctigu"in{efiokswgu" *EI+"qpv"fivfi"ffivgtokpfigu"it¤eg"§" nc" hqtowng"uwkxcpvg"gp"

ownvkrnkcpv"nÔKI"rct"nc"swcpvkvfi"vqvcng"fg"inwekfgu"kpifitfiu<""

SWKEMK"?"3"1"*"nqi"]kpuwnkpg"-"nqi"]inwequg_+"""""*Mcv¦"gvcn0"4222+"

" JQOC/KT"?"*]inwequg_"z"]kpuwnkpg_+"1"44.7" """"*Ocvvjgyu"gv"cn0"3;:7+"

"

Cxge" nc"eqpegpvtcvkqp"rncuocvkswg"gp"inwequg"gzrtkofig"gp"ooqn1n"gv" nc"

eqpegpvtcvkqp"gp"kpuwnkpg"gp"oW1n0""

KIoq{gppg"?"ΣΣΣΣ"**SIcnkogpv"1"SIvqvcn+"z"KIcnkogpv+"

""

SIcnkogpv"?"swcpvkvfi"fg"inwekfgu"eqpvgpwu"fcpu"nÔcnkogpv"kpifitfi"*i+"

SIvqvcn"""""?"swcpvkvfi"fg"inwekfgu"kpifitfiu"fcpu"nc"lqwtpfig"*i+"

KIcnkogpv""?"KI"fg"nÔcnkogpv"kpifitfi"

""""""""""EI"?"*KIoq{gppg"z"Evqvcn+"

KIoq{gppg"?""kpfgz"in{efiokswg"fg"nÔcnkogpv"

Evqvcn"?""swcpvkvfi"vqvcng"fg"inwekfgu"kpifitfiu"*i+"

"
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707 Cpcn{ug"fgu" cktgu" uqwu" eqwtdgu" *CUE+"gv" fgu" ekpfivkswgu"<"
ecnewnu"CUE"gv"rkeu"

"
"

Ng"ecnewn"fgu"cktgu"uqwu"eqwtdg"*CUE+"*CWE."Ctgc"Wpfgt"vjg"Ewtxg"gp"cpincku+"c"fivfi"

tficnkufi" gp" wvknkucpv" nc"ofivjqfg"fgu" vtcrfl¦gu0" NÔkpvfiitcvkqp" c" gpuwkvg" fivfi" tficnkufig" uwt" ngu"

rfitkqfgu"rquv/rtcpfkcngu"*rquv/rgvkv/ffilgwpgt"gv"rquv/ffilgwpgt+"qw"uwt"nc"vqvcnkvfi"fw"vgoru"

fÔgzrfitkogpvcvkqp." ugnqp" ng" rtqvqeqng" gzrfitkogpvcn0" Ngu" CUE" kpetfiogpvfigu." kCUE." uqpv"

ecnewnfigu" fg" nc" o‒og"ocpkfltg" ocku" gp" pg" eqpukffitcpv" swg" ngu" xcngwtu" cw/fguuwu" fg" nc"

xcngwt"dcucng0"

" Ng"ecu"fiejficpv."ngu"rkeu"fgu"ekpfivkswgu"qpv"fivfi"ecnewnfiu"eqoog"ngu"eqpegpvtcvkqpu"

oczkocngu" *qw" gptkejkuugogpvu" kuqvqrkswgu" oczkocwz+" rqwt" wpg" rfitkqfg" fqppfig" gv" rct"

uwlgv0" Nc" xcngwt" fw" rke" guv" gpuwkvg" ecnewnfig" eqoog" nc" oq{gppg" fgu" rkeu" rqwt" ejcswg"

itqwrg1v{rg"fÔkpvgtxgpvkqp"pwvtkvkqppgnng"Rct"eqpufiswgpv."nc"xcngwt"oczkocng"pÔfivcpv"rcu"

hqtefiogpv"cvvgkpvg"cw"o‒og"vgoru"rqwt"ejcswg"uwlgv."egvvg"xcngwt"fg"rke"pg"eqttgurqpf"

rcu"hqtefiogpv"§"nc"xcngwt"qdugtxfig"uwt"nc"eqwtdg"oq{gppfig0""

"

"

8 Cpcn{ugu"uvcvkuvkswgu"
"
"

803 Ecnewn"fÔghhgevkh"
"

"
Fcpu" ejcewpg" fgu" fivwfgu" rtfiugpvfigu" wp" ecnewn" fÔghhgevkh" c" fivfi" tficnkufi" chkp" fg"

ffivgtokpgt"ng"pqodtg"fg"uwlgvu"pfieguucktgu"§"nc"xfitkhkecvkqp"fg"nÔj{rqvjflug"§"vguvgt0""

"
Gvwfg"ｹ/inwecpgu"gv"fivwfg"Pwvtkqug"

" Rqwt"egu"fgwz"fivwfgu."ng"etkvfltg"fg"lwigogpv"rtkpekrcn"fivckv"nÔcrrctkvkqp"fw"inwequg"

gzqiflpg"fcpu"ng"rncuoc0"Fgu"tfiuwnvcvu"cpvfitkgwtu"qdvgpwu"cw"ETPJ"*Pqtocpf"gv"cn0"4223+"

qpv"oqpvtfi"swÔwp"ghhgevkh"fg"34"uwlgvu"uckpu"fivckv" uwhhkucpv"rqwt"ogvvtg"gp"fixkfgpeg"wpg"

fkhhfitgpeg"ukipkhkecvkxg"rqwt"eg"etkvfltg"*cxge"wpg"rwkuucpeg"fg":2'"gv"r>2027+0""

"

Gvwfg"Gwtquvctej"

" Rqwt"egvvg"fivwfg." ng"etkvfltg"fg"lwigogpv"rtkpekrcn"fivckv"egvvg" hqku" nc"oqfkhkecvkqp"

fw" rqkfu" eqtrqtgn" uwkvg" cwz" 7" ugockpgu" fÔkpvgtxgpvkqp" KI" *xqkt" ctvkeng" gp" cppgzg" *fg"

Tqwigoqpv"gv"cn0"4229+0"Kn"c"fivfi"ecnewnfi"swg"39"uwlgvu"uckpu"gp"uwtrqkfu"rct"itqwrg"ugtckv"
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uwhhkucpv"rqwt"ogvvtg"gp"fixkfgpeg"wpg"fkhhfitgpeg"fg"oqfkhkecvkqp"fg"rqkfu"eqtrqtgn"fg"3mi"

*fiectv/v{rg"<"3"mi+"gpvtg"ngu"itqwrgu"*cxge"wpg"rwkuucpeg"fg":2'"gv"r>2027+0"Fcpu"eg"ecu"

rtfieku." ng" ecnewn" fÔghhgevkh" pÔc" rcu" fivfi" ghhgevwfi" uwt" ngu" rctcoflvtgu" fivwfkfiu" rnwu"

rtfiekufiogpv"fcpu"egvvg"vjflug."eÔguv/§/fktg"ngu"oqfkhkecvkqpu"fw"ofivcdqnkuog"rquvrtcpfkcn0"

"

Nc"nkokvg"fgu"ecnewnu"fÔghhgevkh"swg"pqwu"cxqpu"ghhgevwfiu"guv"swÔwp"ugwn"etkvfltg"fg"

lwigogpv"c"fivfi"rtku"gp"eqorvg"§"ejcswg"hqku0"UÔkn"uÔguv"cxfitfi"swg"pqwu"cxqpu"rw"ogvvtg"gp"

fixkfgpeg" eqoog" cvvgpfw" fgu" fkhhfitgpegu" ukipkhkecvkxgu" rqwt" egu" etkvfltgu." nÔghhgevkh" uÔguv"

tfixfinfi"kpuwhhkucpv"rqwt"fÔcwvtgu"fqpv"ngu"xctkcvkqpu"fivckgpv"rnwu"ugpukdngu"*in{efiokg+"qw"ngu"

fiectvu/v{rgu"rnwu"korqtvcpvu"*kpuwnkpfiokg+0""

"
"

804 Vguvu"uvcvkuvkswgu"
"

Rqwt" ejcswg" rctcoflvtg." ngu" fkhhfitgpvu" tfiuwnvcvu" qpv" fivfi" rtfiugpvfiu" uqwu" hqtog"

oq{gppg" rct" itqwrg" ł" fiectv" uvcpfctf" §" nc" oq{gppg" *GUO+0" Rqwt" ghhgevwgt" egu" vguvu"

uvcvkuvkswgu" pqwu" cxqpu" wvknkufi" ng" nqikekgn" Uvcvxkgy" *Uvcvxkgy."Cdcewu"Eqpegrvu." Dgtmgng{."

EC+"ckpuk"swg"ng"nqikekgn"LOR"*xgtukqp"70303"="UCU"Kpuvkvwvg+0""

"

Gvwfg"ｹ/inwecpgu"

"

Nc" fkhhfitgpeg" ukipkhkecvkxg" gpvtg" ngu" tgrcu" vguv" rqwt" ngu" cktgu" uqwu" eqwtdgu" c" fivfi"

ffivgtokpfig" §" nÔckfg" fÔwp" vguv" v" fg" Uvwfgpv" rqwt" ufitkgu" crrctkfigu." crtflu" xfitkhkecvkqp" fw"

etkvfltg"fg"pqtocnkvfi0"

Wpg" cpcn{ug" fg" xctkcpeg" *CPQXC+" §" fgwz" hcevgwtu" rqwt" oguwtgu" tfirfivfigu" c" fivfi"

ghhgevwfig" rqwt" vguvgt" nÔghhgv" fw" tgrcu" *Rqn" qw" Rqn-DI+." fw" vgoru" *ekpfivkswg+" gv" fg"

nÔkpvgtcevkqp" vgoru,tgrcu" *fkhhfitgpeg" gpvtg" ngu" tgrcu" cw" eqwtu" fw" vgoru+0" Gp" ecu"

fÔkpvgtcevkqp" vgoru,tgrcu" ukipkhkecvkxg." nc" fkhhfitgpeg" gpvtg" ngu" tgrcu" §" fgu" vgoru"

urfiekhkswgu"c"fivfi"cpcn{ufig"§"nÔckfg"fÔwp"vguv"rquv/jqe0"

"

Gvwfg"Gwtquvctej""

"

Ngu" fkhhfitgpegu" gpvtg" ngu" itqwrgu" §" nÔkpenwukqp" gv" §" L3" qpv" fivfi" ffivgtokpfigu" gp"

wvknkucpv" wp" vguv" fg" Ocpp/Yjkvpg{" gp" ecu" fg" pqp/pqtocnkvfi" fgu" fkuvtkdwvkqpu" rqwt" wp"

rctcoflvtg"fqppfi."qw"wp"vguv"v"fg"Uvwfgpv"rqwt"ufitkgu"pqp"crrctkfigu"cwvtgogpv0""""



"
"
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Ngu"oq{gppgu"fÔKI"gv"fg"tfirctvkvkqpu"fgu"ocetqpwvtkogpvu"cxcpv."cw"eqwtu"gv"§"nc"

hkp" fw" tfiikog" fÔkpvgtxgpvkqp" qpv" fivfi" eqorctfigu." ngu" fkhhfitgpvu" rctcoflvtgu"

cpvjtqrqofivtkswgu" gv" dkqejkokswgu" §" lgwp" qpv" fivfi" cpcn{ufiu" §" nÔckfg" fg" rtqefifwtgu"

fÔcpcn{ug"fg"xctkcpeg" *CPQXC+"§"fgwz"hcevgwtu"rqwt"oguwtgu" tfirfivfigu" vguvcpv" nÔghhgv"fw"

itqwrg" *NIK" qw" JIK+." fw" vgoru" *L3." L37" qw" L58+" gv" fg" nÔkpvgtcevkqp" vgoru,itqwrg"

*fkhhfitgpeg"gpvtg"ngu"itqwrgu"cw"eqwtu"fw"vgoru+0"

Ngu" fkhhfitgpegu" gpvtg" ngu" fgwz" itqwrgu" gpvtg" L3" gv" L58" rqwt" ngu" fkhhfitgpvu"

rctcoflvtgu" cpvjtqrqofivtkswgu" gv" dkqejkokswgu" §" lgwp" qpv" fivfi" cpcn{ufigu" §" nÔckfg" fg"

rtqefifwtgu" fÔcpcn{ug" fg" eqxctkcpeg" *CPEQXC+"gp" wvknkucpv" nc" xcngwt" §" nÔkpenwukqp" eqoog"

eqxctkcpv0""

Rqwt" ngu" tfirqpugu" rquvrtcpfkcngu." wpg" cpcn{ug" fg" xctkcpeg" *CPQXC+" §" 4" hcevgwtu"

cxge"eqttgevkqp"fg"Dqphgttqpk"c"fivfi"wvknkufig"rqwt"eqorctgt"ngu"rkeu"gv"pcfktu"rquvrtcpfkcwz"

ckpuk" swg" ngu" CUE" gpvtg" ngu" itqwrgu" cw" eqwtu" fw" vgoru0" Ckpuk." nÔghhgv" fw" itqwrg" *NIK" qw"

JIK+."fw"vgoru"*L3"gv"L58+"gv"fg"nÔkpvgtcevkqp"vgoru,itqwrg"*fkhhfitgpeg"gpvtg"ngu"itqwrgu"

cw"eqwtu"fw"vgoru+"c"fivfi"fixcnwfi0""

Gp"ecu"fÔkpvgtcevkqp"vgoru,itqwrg"ukipkhkecvkxg."nc"fkhhfitgpeg"kpvtc"itqwrg"gpvtg"L3"

gv"L58"c"fivfi"cpcn{ufig"§"nÔckfg"fÔwp"vguv"v"fg"Uvwfgpv"rqwt"ufitkgu"crrctkfigu0""

NÔcpcn{ug"uvcvkuvkswg"fg" nc"eqttfincvkqp"gpvtg"fkhhfitgpvu"rctcoflvtgu"ofivcdqnkswgu"c"

fivfi"tficnkufig"rct"tfiitguukqp"nkpficktg"ukorng0""

"

Gvwfg"Pwvtkqug"

"

Nc"fkhhfitgpeg"ukipkhkecvkxg"gpvtg"ngu"tgrcu"vguv"rqwt"ngu"CUE"gv"ngu"rkeu"fg"ekpfivkswg"

c"fivfi"ffivgtokpfig"§"nÔckfg"fÔwp"vguv"v"fg"Uvwfgpv"rqwt"ufitkgu"crrctkfigu."crtflu"xfitkhkecvkqp"

fw"etkvfltg"fg"pqtocnkvfi"fgu"fkuvtkdwvkqpu0""

Rqwt"ngu"tfirqpugu"rquv/rtcpfkcngu."wpg"cpcn{ug"fg"xctkcpeg"*CPQXC+"§"fgwz"hcevgwtu"

rqwt"oguwtgu"tfirfivfigu"c"fivfi"ghhgevwfig"rqwt"vguvgt"nÔghhgv"fw"tgrcu"*ocnvq"qw"Pwvtkqug+."fw"

vgoru"*ekpfivkswg+"gv"fg"nÔkpvgtcevkqp"vgoru,tgrcu"*fkhhfitgpeg"gpvtg"ngu"tgrcu"cw"eqwtu"fw"

vgoru+0"Gp"ecu"fÔkpvgtcevkqp"vgoru,itqwrg"ukipkhkecvkxg."nc"fkhhfitgpeg"gpvtg"ngu"tgrcu"§"fgu"

vgoru"urfiekhkswgu"c"fivfi"cpcn{ufig"§"nÔckfg"fÔwp"vguv"v"fg"Uvwfgpv"rqwt"ufitkgu"crrctkfigu0""

Wpg"tfiitguukqp" nkpficktg" ukorng"c"fivfi"tficnkufig"rqwt"ffivgtokpgt" nc"eqttfincvkqp"gpvtg"

fgwz"rctcoflvtgu"*uwt"nc"dcug"fg"4"rcktgu"fg"fqppfigu"rct"uwlgvu"*ocnvq"gv"Pwvtkqug++0""

"

"
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Tfiuwnvcvu""
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Gvwfg"ｹ/inwecpgu"

"

Oqfwncvkqp"fg"nc"rjcug"rquvrtcpfkcng"rct"nÔcffkvkqp"fg"ｹ/inwecpgu"<"

Ghhgvu"uwt"ngu"ekpfivkswgu"fw"inwequg"gv"fg"nÔkpuwnkpg"gv"uwt"nc"nkrqn{ug"

Oqfwncvkqp"qh"vjg"rquvrtcpfkcn"rjcug"d{"dgvc/inwecp"kp"qxgtygkijv"uwdlgevu<"

Ghhgevu"qp"inwequg"cpf"kpuwnkp"mkpgvkeu"

"

Lwnkg/Cppg"Pc¦ctg."U{nxkg"Pqtocpf."Cpignkmk"Quvg"Vtkcpvch{nnqw."Cwfg"Dtce"fg"nc"

Rgttkfltg." Okejgn" Fgucig" cpf" Octvkpg" Ncxknng" *422;+." Oqngewnct" Pwvtkvkqp" cpf"

Hqqf"Tgugctej"=75*5+<583/;"



"
"
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Tfiuwofi"

"
" Fkokpwgt" nc"tfirqpug"in{efiokswg"rquvrtcpfkcng"rgwv"fgxgpkt"wp"gplgw"rqvgpvkgn"fg"

ucpvfi" rwdnkswg0" Gp" ghhgv." ngu" tfiikogu" §" hckdng" kpfgz" in{efiokswg" qw" §" vgpgwt" fingxfig" gp"

hkdtgu"uqpv"cuuqekfiu"§"wp"tkuswg"tfifwkv"fg"fkcdflvg"fg"v{rg"40"Pqwu"cxqpu"fivwfkfi"ejg¦"fgu"

uwlgvu"gp" uwtrqkfu" nÔghhgv"fg" nÔcffkvkqp"fg"ｹ/inwecpgu"fÔcxqkpg"§"wp" tgrcu"fg"rqngpvg"fg"

oc•u"uwt"ng"ofivcdqnkuog"rquvrtcpfkcn"gv"nc"dkqfkurqpkdknkvfi"fw"inwequg"gp"wvknkucpv"ng"fqwdng"

octswcig"fw"inwequg0"Fcpu"egvvg"fivwfg" tcpfqokufig"gp" ukorng"cxgwing"etqkufig."34" uwlgvu"

qpv"kpifitfi"nqtu"fg"fgwz"lqwtpfigu"fkuvkpevgu"<"wp"tgrcu"eqorqufi"fg"rqngpvg"ugwng"*Rqn+"gv"wp"

tgrcu"eqorqufi"fg"rqngpvg"cffkvkqppfig"fg"7i"fg"ｹ/inwecpgu" *Rqn-DI+0"Ngu"eqpegpvtcvkqpu"

fg" inwequg." kpuwnkpg." rgrvkfg" E." cekfgu" itcu" pqp" guvfitkhkfiu." vtkin{efitkfgu" ckpuk" swg" ngu"

ekpfivkswgu"fg"inwequg"vqvcn."gzqiflpg"gv"gpfqiflpg"qpv"fivfi"oguwtfiu"rgpfcpv"8"jgwtgu"uwkvg"

§" nÔkpiguvkqp"fgu" tgrcu" vguvu0" Ngu" ekpfivkswgu"fg"inwequg" vqvcn" gv"gzqiflpg"gp" tfirqpug"cwz"

fgwz" tgrcu" fivckgpv" ukipkhkecvkxgogpv" fkhhfitgpvgu." ocku" nc" swcpvkvfi" vqvcng" fg" inwequg"

gzqiflpg"gv" vqvcn" crrctw" fcpu" ng" rncuoc"rgpfcpv" ngu" 8" jgwtgu" fg" vguv" pÔfivckv." gnng." " rcu"

fkhhfitgpvg0" Egrgpfcpv." cw" eqwtu" fgu" rtgokfltgu" 342" okpwvgu" crtflu" nÔkpiguvkqp" fw" tgrcu"

Rqn-DI." nc" swcpvkvfi" fg" inwequg" gzqiflpg" gv" vqvcn" swk" crrctc¶v" fcpu" ng" rncuoc" guv" rnwu"

hckdng"="crtflu"342"okpwvgu."eg"rjfipqoflpg"uÔkpxgtug"gpuwkvg"*r>2.2223+0"Gp"eg"swk"eqpegtpg"

nc" tfirqpug" in{efiokswg." egnng/ek" fivckv" rnwu" hckdng" cxge" ngu" hkdtgu" ocku" fg" ocpkfltg" pqp"

ukipkhkecvkxg" uwt" nc"rtgokfltg"rjcug." ucpu"oqfkhkecvkqp"fg" nc" tfirqpug" kpuwnkpkswg0"Crtflu" ng"

tgrcu"Rqn-DI."pqwu"cxqpu"qdugtxfi"wp" ugeqpf"rke"in{efiokswg"gv" kpuwnkpkswg0"Gp"rctcnnflng."

nÔkpjkdkvkqp"fg"nc"nkrqn{ug"gv"nc"rtqfwevkqp"gpfqiflpg"fg"inwequg"fivckv"rnwu"octswfig"crtflu"ng"

tgrcu"Rqn-DI0"Gp"eqpenwukqp."nÔcffkvkqp"fg"ｹ/inwecpgu"tcngpvkv"nÔcrrctkvkqp"fw"inwequg"fcpu"

ng"rncuoc."rtqnqpigcpv" nc" ufietfivkqp"fÔkpuwnkpg"swk" gzgteg"wpg" kpjkdkvkqp"rtqnqpifig" uwt" nc"

nkrqn{ug"gv"nc"rtqfwevkqp"gpfqiflpg"fg"inwequg0""

"
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"

"
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Kpvtqfwevkqp"

"
Fcpu" nc" rnwrctv" fgu" rc{u" kpfwuvtkcnkufiu."ocnitfi" ngu" tgeqoocpfcvkqpu" fg" rnwukgwtu"

qticpkuogu"fg"ucpvfi"fÔcwiogpvgt"nc"eqpuqoocvkqp"fg"rtqfwkvu"§"jcwvg"vgpgwt"gp"hkdtgu"qw"

§" kpfgz" in{efiokswg" dcu." nc" swcpvkvfi" fg" hkdtgu" kpifitfigu" tguvg" nqkp" fgu" pkxgcwz" fg"

eqpuqoocvkqp"eqpugknnfiu0""

Egvvg"fivwfg"hckuckv"rctvkg"fÔwp"rtqitcoog"fg"tgejgtejg"gwtqrfigp"kpvkvwnfi"Å"Fgukip"

qh" hqqfu" ykvj" kortqxgf" hwpevkqppcnkv{" cpf" uwrgtkqt" jgcnvj" ghhgevu" wukpi" egtgcn" ｹ/

inwecpgu"Ò"*SNTV/4222/22757+."hkpcpefi"rct"nc"Eqoowpcwvfi"Gwtqrfigppg0"NÔqdlgevkh"ifipfitcn"

fg"eg"rtqitcoog"fivckv"fg"Å"ffixgnqrrgt"fgu"cnkogpvu" hqpevkqppgnu"§"rctvkt"fg"ｹ/inwecpgu"

kuuwu"fgu"efitficngu"rqwt"cofinkqtgt"ng"eqpvt»ng"fg"nÔj{rgtnkrkffiokg"gv"fg"nc"in{efiokg"cw"ugkp"

fg" nc" rqrwncvkqp" gwtqrfigppg"Ç0" Fg" rnwu." pqwu" cxqpu" ejqkuk" fÔfivwfkgt" ngu" ghhgvu"

ofivcdqnkswgu"cuuqekfiu"fg"nÔcffkvkqp"§"wp"tgrcu"fg"hkdtgu"vgnngu"swg"ngu"ｹ/inwecpgu."fcpu"wpg"

rqrwncvkqp"urfiekhkswg"fÔkpfkxkfwu"gp"uwtrqkfu."ect"rnwu"§"tkuswg"fg"ffixgnqrrgt"wp"fkcdflvg"

fg"v{rg"4"*Eqnfkv¦"gv"cn0"3;;7="Ycppcogvjgg"("Ujcrgt"3;;;+0"

Ngu" ghhgvu" dfipfihkswgu" fgu" hkdtgu" fkfivfivkswgu" uwt" ngu" rctcoflvtgu" ofivcdqnkswgu"

rquvrtcpfkcwz" gv" uwt" ng" eqpvt»ng" in{efiokswg" qpv" fivfi" nÔqdlgv" fg" pqodtgwugu" fivwfgu" egu"

fgtpkfltgu"ffiegppkgu"*Lgpmkpu"gv"cn0"3;9:="Nknlgdgti"gv"cn0"3;;8="Vcrr{"gv"cn0"3;;8="Dqwtfqp"

gv" cn0" 3;;;=" Lwpvwpgp" gv" cn0" 4224=" Mcdkt" gv" cn0" 4224=" Dgjcnn" gv" cn0" 4228+0" Rnwu"

rctvkewnkfltgogpv." rnwukgwtu" fivwfgu" qpv"oku" gp" fixkfgpeg" ngu" rtqrtkfivfiu" fgu" ｹ/inwecpgu" gp"

vgtogu" fg" fkokpwvkqp" fgu" tfirqpugu" in{efiokswg" gv" kpuwnkpkswg" rquvrtcpfkcngu." swcpf" egu"

hkdtgu" fivckgpv" clqwvfigu" §" wpg" uqnwvkqp" fg" inwequg" qw" §" fgu" rtqfwkvu" cnkogpvcktgu" rnwu"

eqorngzgu"*r¤vgu."rckp."uqwrg."rtqfwkvu"efitficnkgtu.È+"ejg¦"fgu"uwlgvu"uckpu"qw"fkcdfivkswgu"

*Dtccvgp"gv"cn0"3;;3="Yqqf"gv"cn0"3;;6="Vcrr{"gv"cn0"3;;8="Nknlgdgti"("Dl…tem"4222="Lgpmkpu"

gv"cn0"4224d="Dk…tmnwpf"gv"cn0"4227="Ecuktcijk"gv"cn0"4228+0"Ngu"hkdtgu"uqnwdngu"eqoog"ngu"ｹ/

inwecpgu" qpv" nc" ecrcekvfi" fÔcwiogpvgt" nc" xkuequkvfi" fw" dqn" cnkogpvcktg" gv" fg" eg" hckv." fg"

tfifwktg" ng" ffidkv" fÔcduqtrvkqp" fgu" pwvtkogpvu" fqpv" ngu" inwekfgu." eg" swk" tfifwktckv" ngu"

gzewtukqpu" in{efiokswgu" gv" kpuwnkpkswgu" rquvrtcpfkcngu" *Dtccvgp" gv" cn0" 3;;3="Yqqf" gv" cn0"

3;;6="Dcvvkncpc"gv"cn0"4223+0"

Egrgpfcpv."ngu"ghhgvu"urfiekhkswgu"fgu"ｹ/inwecpgu"uwt"ng"ofivcdqnkuog"inwekfkswg"uqpv"

fkhhkekngu"§" kuqngt"fg"ocpkfltg"qdlgevkxg"swcpf" nc" hkdtg"guv" kpvfiitfig"§"wp"tgrcu"eqorngzg."

rct"eqorctckuqp"§"wpg"uqnwvkqp"fg"inwequg0""

Rct" eqpufiswgpv." kn" crrctc¶v" vqwv" §" hckv" korqtvcpv" gv" lwfkekgwz" fg" ffihkpkt"

rtfiekufiogpv" ngu" ekpfivkswgu" fw" inwequg" *vqvcn." gzqiflpg" gv" gpfqiflpg+" gp" tfirqpug" §"

nÔkpiguvkqp" fg" ｹ/inwecpgu." gp" rctcnnflng" fw" uwkxk" rnwu" encuukswg" fgu" eqpegpvtcvkqpu"



"
"
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rncuocvkswgu"gp"inwequg"gv"kpuwnkpg0"Ckpuk."egvvg"crrtqejg"kpvfiitcvkxg"rgtogvvtc"fg"okgwz"

crrtfijgpfgt"ngu"ekpfivkswgu"fw"inwequg"eqqtfqppfigu"uqwu/lcegpvgu"§"nc"tfirqpug"in{efiokswg"

hkpcng0"Rqwt"eg"hcktg."fcpu"pqvtg"fivwfg."wp"fqwdng"octswcig"fw"inwequg"§"nÔckfg"fÔkuqvqrgu"

uvcdngu"c"fivfi"tficnkufi"chkp"fg"oguwtgt" ngu"ffidkvu"fÔcrrctkvkqp"gv"fg"fkurctkvkqp"fw"inwequg"

gzqiflpg" *TcG" §" nÔckfg" fw" 35E" inwequg+" gv" fw" inwequg" vqvcn" *TcV" §" nÔckfg" fw" F/]8.8/
4
J4_"

inwequg+."ckpuk"swg"nc"rtqfwevkqp"gpfqiflpg"fg"inwequg"*RGI+0"Fg"egvvg"ocpkfltg."ng"fgxgpkt"

fw"inwequg"rtqxgpcpv"fÔwp"rtqfwkv"pcvwtgnngogpv"gptkejk"gp"35E"eqoog"nc"rqngpvc"fg"oc•u"

c"rw"‒vtg"uwkxk"fcpu"ng"rncuoc"gv"nÔghhgv"fgu"ｹ/inwecpgu"uwt"ngu"ekpfivkswgu"fg"inwequg"vqvcn."

gzqiflpg"gv"gpfqiflpg"c"rw"‒vtg"fiencktek0""
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Research Article

Modulation of the postprandial phase by b-glucan in
overweight subjects: Effects on glucose and insulin
kinetics

Julie-Anne Nazare1, 2, 3*, **, Sylvie Normand1, 2, 3**, Angeliki Oste Triantafyllou4,
Aude Brac de la Perri�re1, 2, 3, Michel Desage1, 2, 3andMartine Laville1, 2, 3

1 Centre de Recherche en Nutrition Humaine Rh�ne-Alpes, Universit� de lyon, Lyon, France
2 INSERM, INRA, Universit� de Lyon 1, Lyon, France
3 Hospices Civils de Lyon, Lyon, France
4 Oatly AB, Landskrona, Sweden

Decreasing the postprandial glucose response is potentially of major importance to public health

when low-glycemic index or high-fibre content foods are associated with a decreased risk of diabetes.

We investigated in overweight subjects the effect of adding b-glucan (BG) to a polenta (Pol) meal on

postprandial metabolism and glucose bioavailability using stable isotopes. In this single-blind,

randomized, crossover trial, 12 subjects ate two meals containing Pol with (Pol + BG) or without

(Pol) 5 g BG. Concentrations of glucose, insulin, C-peptide, nonesterified fatty acids, triacylglycerol,

total and exogenous glucose kinetics were assessed for 6 h postprandially. The kinetics of total and

exogenous glucose importantly differed between the meals, but not the quantity of total and exoge-

nous glucose appearing in plasma. Less total and exogenous glucose appeared during the first

120 min after the Pol + BG meal; the phenomenon was then reversed (both p a 0.0001). After

120 min, glucose and insulin responses declined, but remained higher after the Pol + BG meal (p a

0.05) in parallel to the inhibition of lipolysis. The endogenous glucose production (EGP) was signifi-

cantly more inhibited after the Pol + BG meal. The addition of BG slowed the appearance of glucose

in plasma, resulting in longer-lasting insulin secretion which exerted a prolonged inhibition of EGP

and lipolysis.

Keywords: b-Glucan / Glucose stable isotope / Insulin / Postprandial kinetics / Starch /
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1 Introduction

At present in many Western countries, the recommended

dietary fibre intake is far from being reached, despite the

recommendations of several health organisations to

increase consumption of foods with a high fibre content or

with a low glycemic index. The beneficial effect of dietary

fibre on postprandial metabolic parameters and glucose

control has been the object of many studies over recent dec-

ades [1–7]. Several studies have shown that the risk of type

2 diabetes mellitus is inversely correlated with the intake of

diets with a low glycemic index or with a high fibre content

[8, 9]. It is also well known that a weight gain or an over-

weight is also risk factor for developing type 2 diabetes [10,

11]. For these reasons, it seemed important to study the

mechanisms of action and the effect of b-glucan (BG) fibre

when added to a meal in this particular population of over-

weight individuals.

BGs are fibres which are highly viscous, soluble, fer-

mentable polysaccharides, notably found in barley and oats.

BG fibre has been shown to decrease postprandial glucose
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and insulin responses during oral glucose tests, or when

added to food products (pasta, bread, soup, cereals, etc.) in

healthy or diabetic subjects [1–3, 12–15]. Soluble fibres

like BGs are presumed to increase the viscosity of the meal

bolus, and thus to reduce the rate of nutrient absorption and

flatten postprandial glucose and insulin responses [13, 14,

16]. BG enrichment of food products has been increasingly

studied because it provides more BG per serving with mini-

mal loss of palatability and in a smaller ingested volume.

But it is difficult to study objectively the effects of BG on

glucose metabolism where the fibre is added to a complex

meal, as opposed to an intake of glucose only. Moreover,

other intervention studies have not revealed the same lower-

ing effect of BG on the glucose response or have even

shown some discrepancies between glucose and insulin

responses [4, 5].

Thus, it is meaningful to accurately define the kinetics of

the response to the ingestion of BG in terms of total, exoge-

nous and endogenous glucose, in parallel to measuring

plasma glucose and insulin.We could then better understand

the coordinated kinetics underlying final glucose response.

In our study, the use of stable isotopes with double glucose

labelling allowed to measure the rate of appearance of exog-

enous glucose (RaE) (13C glucose) and total glucose (RaT)

and the rate of glucose disposal (Rd) (D-[6,6-2H2]glucose) in

plasma and to estimate endogenous glucose production

(EGP) [17]. Thus, the glucose coming from a naturally 13C-

enriched product like corn polenta (Pol) can be traced in

plasma and the influence ofBGon the kinetics of total, exog-

enous and endogenous glucose can be clarified.

The aim of the study was to compare the bioavailability

of the carbohydrates from a meal containing Pol (80 g

equiv. glucose), with or without added BG fibre, in over-

weight subjects. The effects of the two meals on postpran-

dial metabolites and hormone concentrations, on glucose

kinetics and on total carbohydrate and lipid oxidation were

studied by analysing postprandial responses for 6 h after

meal ingestion.

2 Materials andmethods

2.1 Subjects

Twelve healthy overweight men, aged 34 l 2 years, weigh-

ing 84.0 l 1.7 kg, with a BMI of 27.5 l 0.3 kg/m2, and fast-

ing glucose concentration of 5.07 l 0.09 mmol/L, fasting

insulinaemia of 49.03 l 7.10 pmol/L and fasting total cho-

lesterol concentration of 4.86 l 0.22 mmol/L (mean l SEM)

were included in the study. We performed a power calcula-

tion using as the study of primary endpoint; the difference in

the cumulated quantity of exogenous glucose appearing

postprandially in plasma during 360 min between the two

meals. Assuming a difference of 10 g between the twomeals

(SD = 12) for this parameter, 12 subjects per group provided

A80% power to detect a significant difference in the total

quantity of exogenous glucose appearing in the plasma

between the twogroups at the pa0.05 level [18].

Inclusion tests were conducted where each subject gave a

blood sample, was measured for height and weighed and

was interviewed regarding general health. Eating habits,

especially usual fibre consumption, were also explored by a

trained dietician through a dietary survey. The inclusion cri-

teria for the study were men aged 20–60 years, BMI 25–

30 kg/m2, normal fasting glucose concentration a7 mmol/L

and HbA1c a6%, stable body weight over the previous

3 months, normal results for preinclusion biological tests,

sedentary or moderate physical activity.

All subjects received written and oral information about

the protocol and signed an informed consent form. The

study was approved by the Scientific Ethics Committee of

Lyon (CCPPRB Lyon A) and accorded with both the French

,

Huriet-Serusclat’ law and the Second Declaration of Hel-

sinki.

2.2 Experimental meals

The fibre-rich preparation was an oat concentrate contain-

ing predominately the soluble fraction of BG and was man-

ufactured according to Oatly's method [19], Oatly AB

(Landskrona, Sweden). Corn Pol was chosen, as corn is nat-

urally enriched in stable isotope 13C. The corn Pol (Tipiak,

Pont Saint-Martin, France) was boiled for 5 min. The sub-

jects consumed one of the meals containing either Pol alone

or Pol with BG (5 g) and both were taken with 250 mL of

water. The meals were similar in calorie and carbohydrate

load (72 g) and both represented 80 g equiv. of glucose

(adjusted on the Pol + BGmeal: 75 g from Pol and 5 g from

BG). The composition of the meals is given in Table 1.

D-[6,6-2H2] glucose (99 mol% excess) was obtained from

Eurisotop (Gif-sur-Yvette, France); chemical and isotopic

purity was confirmed by GC selected-ion-monitoring MS

analysis. It was dissolved in sterile, isotonic saline (0.9%

NaCl) and passed through a 0.22 lmMillipore filter (Milli-

pore, Bedford, MA, USA) before infusion. The preparation

was pyrogen-free. The actual concentration of deuterated

glucose in the infusate was determined at the end of each

test.

2.3 Experimental design

This was a randomised, crossover, single-blind study. A

week before the tests, the subjects were asked to avoid

nutrients known to be enriched in 13C (corn starch and oil,

cane sugar, tropical fruits and tinned foods). Twenty-four

hours before the study, they were asked to limit their physi-

cal activity, not to drink alcohol-containing beverages but

to eat a normal evening meal.

Each subject came to the centre on two separate days,

with a wash-out of 2 wk in between, and had either the Pol

meal alone (Pol) or the Pol meal with BG (Pol + BG),
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selected at random. They arrived at the Centre de

Recherche en Nutrition Humaine Rh�ne-Alpes, at H�pital

Edouard Herriot at 6.30 a.m. on the exploration day follow-

ing a 12 h overnight fast.

The body weight was measured with a calibrated scale

(SECA�). Intravenous catheters were inserted into deep

forearm veins of both arms; for tracer infusion on one side,

and blood sampling on the other. A primed-continuous infu-

sion of D-[6,6-2H2] glucose (0.06 mg N kg – 1
N min – 1) was

started 120 min before the meal and was maintained during

the next 360 min in order to determine the RaT. The pri-

ming dose was 80 times the infusion rate over 1 min. At

time 0, subjects ate the test meal in 15 min. Blood samples

were taken at the basal state and sequentially each 15 min

until 60 min, then each 30 min until 360 min following

ingestion of the meal. Blood samples were used to deter-

mine glucose, triacylglycerol (TG), nonesterified fatty

acids (NEFA), insulin and C-peptide concentrations and

D-[6,6-2H2] and 13C glucose isotopic enrichments. Blood

was collected in tubes maintained at 48C and immediately

centrifuged at 4500 rpm for 10 min at 48C. Plasmawas then

stored at –208C until assay. O2 consumption and CO2 pro-

duction were monitored by indirect calorimetry (Datex

Instrument, Helsinki, Finland) before (from T-60 to T0) and

after test meal ingestion (from T15 to T360) in order to cal-

culate total carbohydrate and lipid oxidation. Subjects

remained in the supine position for the duration of the study

except when required to void bladder (urinary nitrogen

measured twice: before the meal (T0) and at the end of the

experiment (T360).

2.4 Analytical procedures

2.4.1 Metabolites and hormones

Glucose, TG and NEFA concentrations were measured with

an enzymatic colorimetric method on a Cary 50 Bio� spec-

trophotometer (Varian�) using a BioM�rieux� Glucose

RTU kit (Marcy l'Etoile, France), a BioM�rieux TG PAP

150 kit (Marcy l'Etoile) and a WakoChemicals� NEFA-C

kit (Neuss, Germany), respectively. Plasma insulin and

C-peptide concentrations were determined by RIA kit

(respectively Medgenix Diagnostics, Rungis, France and

Immunotech, Marseille, France).

2.4.2 Indirect calorimetry

Results of respiratory exchange were integrated before and

after meal ingestion and the substrate oxidation was calcu-

lated from VO2, VCO2 and urinary nitrogen excretion deter-

mined by chemioluminescence [20].

Total carbohydrate and lipid oxidation were calculated

according to the equation developed by Ferrannini [21].

2.4.3 Isotope analysis

Plasma glucose isotopic enrichments were determined on

neutral fractions of de-proteinised plasma samples, parti-

ally purified over sequential anion–cation exchange resins,

as previously described [17]. Plasma [6,6-2H2] glucose was

measured by organic GC-MS (Hewlett Packard 5971, Evry,

France) on acetyl-bis-butane-boronyl glucose derivative,

using an electron impact mode and a selective monitoring

of m/z 297 and 299 [22]. Plasma 13C glucose enrichment

was measured by GC-combustion-isotope ratio MS (GC-C-

IRMS, Isoprime, GV Instruments, Lyon, France) after deri-

vatisation to pentacetyl glucose as previously described

[23].

The 13C enrichment of ingested meals (Pol and Pol + BG)

was determined after enzymatic hydrolysis using the Thi-

vend method [24] and the glucose obtained was purified by

sequential anion–cation exchange chromatography before

derivatisation as glucose pentacetate and analysed as previ-

ously described [25]. The 13C enrichment of the derivatised

glucose molecule was –34.89 q13C8/88 (1.07288 atom%13C)

and –35.51 q13C8/88 (1.07219 atom %13C) for Pol meal and

Pol + BGmeal, respectively.

2.4.4 Calculations

The Rates of glucose appearance (Ra) and Rd were calcu-

lated from plasma [6,6-2H2] glucose enrichment RaT and

from plasma 13C glucose enrichment (RaE), using Steele's

equation for nonsteady state [26, 27] as previously

described [17] and the correction of Livesey et al. [28].

EGP was calculated as RaT–RaE.

Postprandial data were also assessed as areas under the

curve (AUCs) calculated using the trapezoidal method and

integrated throughout the experiment (0–360 min) and

between 0 and 120 and 120 and 360 min.

2.5 Statistical analysis

The results at specific time points and AUCs were

expressed as mean l SEM.

A two-way repeated measures analysis of variance

(ANOVA; meal6time) was used to determine significant

main effects and interactions. When there was a significant

meal6time interaction, the difference between meals at

specific time points was tested using Tukey's posthoc test.
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Table 1. Macronutrient composition of the two test meals: Pol

alone and (Pol + BG)

Test meals Pol alone (g) (Pol + BG) (g)

Serving size 92.7 109.1
Glucose equivalent 80 80
Proteins 6.3 12.3
Lipids 0.9 4.1
Total CHO
of which fibre (without BG)

72.3
1

72.3
2.4

BG 0 5
kcal kcal

Energy 323 375
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Significant differences between AUCs were assessed

using a paired-sample t-test for normally distributed data.

Statistical significance was inferred at p a 0.05. All stat-

istical analyses were performed using Statview v 5.0 (SAS

Institute, Cary, NC) software.

3 Results

3.1 Metabolites, insulin and C-peptide responses

The response kinetics to the meals and AUC of glucose and

insulin are shown in Fig. 1.

There was a significant meal6time interaction for glu-

cose response (p = 0.02), which was expressed by a differ-

ence in glucose kinetics induced by the two meals over the

360 min after ingestion. For the first 120 min, the glycemic

curve for the Pol + BG meal tended to be lower. But there

was no significant difference in glycemic peak or in the

AUC of glucose over this period. For the 120–360 min

period, the positions of the curves were reversed; the glyce-

mic curve following the Pol + BG meal was significantly

higher. As a consequence, the area under the blood glucose

curve for this 120–360 min period was also significantly

different, as can be seen in Fig. 1.
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Figure 1. Plasma glucose (A), insulin (B)

and NEFA (C) concentration and 0–360 min,

0–120 min, 120–360 min plasma glucose

(A), insulin (B) and NEFA (C) response

(AUC) after subjects ingested either the test

meal with Pol alone (—, f) or the test meal

with Pol + BG (- - - g). Values are mean-

s l SEM, n = 12. A two-way ANOVA showed

a significant diet6time interaction for the glu-

cose and NEFA responses (p a 0.05). At spe-

cific time points, significant difference

between the 2 test meals is indicated by *

(p a 0.05, Tukey's test). A paired t-test

showed a significant meal effect on 120–

360 min plasma glucose AUC (GG p a 0.01)

and on 120–360 min. (GG p a 0.01) and 0–

360 min plasma insulin AUC (G p a 0.05).
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Figure 2. Rate of appearance and 360, 0–

120, and 120–360 min plasma appear-

ance (AUC) of (RaT) (A), RaE (B) and of

EGP (C) after subjects ingested either the

test meal with Pol alone (—, f) or the test

meal with Pol + BG (- - -, g). Values are

means l SEM, n = 12. A two-way ANOVA

showed a significant diet6time interaction

(p a 0.05) for the RaT, the RaE and the

EGP. At specific time points, significant dif-

ference between the two test meals is indi-

cated by * (p a 0.05, Tukey's test). A paired

t-test showed a significant meal effect on

0–120 min and 120–360 min RaT and

RaE AUCs and on 0–360 min and 120–

360 min EGP AUC (G p a 0.05, GG p a 0.01

and GGG p a 0.0001).
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Considering plasma insulin response, there was neither a

meal6time interaction nor a significant difference in the

peak of secretion. After 90 min, insulin secretion for the

Pol + BG meal was prolonged and higher, with a secondary

peak at 150 min. In parallel, the AUC of insulin was signifi-

cantly higher with the Pol + BG meal between 120 and

360 min (p a 0.01). These findings were confirmed by the

C-peptide kinetics which paralleled those of the insulin,

and also showed a secondary peak at 150 min (data not

shown).

Plasma NEFA responses are shown in Fig. 1. There was a

significant meal6time interaction for the NEFA concentra-

tions (p = 0.004). First, NEFA release was less inhibited

after the Pol meal. And the return of NEFA release started

earlier with the Pol meal, with significant higher NEFA

concentrations (T150, T180 and T270). TG concentrations

were not altered by the meals (data not shown).

Thus, the Pol + BG meal tended to decrease and prolong

glycemic response compared to the Pol meal. This was asso-

ciated with extended insulin secretion with a secondary

peak at 150 min and prolonged inhibition of lipolysis.

3.2 Glucose turnover: Plasma rate of appearance

of total and exogenous glucose, of glucose

disposal and endogenous glucose production

Figure 2 shows the changes in RaT, RaE and EGP during the

360 min after the meals. The kinetics of RaTwere parallel to

those of theglycemia, with a significantmeal6time interac-

tion (p a 0.05). The increase of RaT was lower after the

Pol + BGmeal, then the subsequent decrease was slower, so

that RaT returned later to the baseline value. The Pol + BG

curvewas above the Pol curve after 90 min.After integration

of the area under the RaT curve, we estimated the quantity of

total glucose appearing in plasma over the 0–360, 0–120

and 120–360 min following ingestion. There was no differ-

ence in the quantity of total glucose appearing over the

360 min. But, according to the kinetics, less total glucose

appeared with the Pol + BG meal during the first 120 min

(48.11 l 2.44 g vs. 58.86 l 2.40 g, p a 0.0001) and between

120 and 360 min, the inverse phenomenon occurred, with

more total glucose appearing with the Pol + BG diet

(43.05 l 1.51 g vs. 23.42 l 1.52 g,pa 0.0001).

Over the 360 min, there was a significant meal6time

interaction for the RaE (p = 0.02), but no difference in the

total quantity of exogenous glucose appearing in plasma

(81.59 l 1.75 g for the Pol + BG meal vs. 78.55 l 2.12 g for

the Pol meal). The RaE kinetics were altered by the kind of

meal ingested, as seen in Fig. 2B. The RaE was lower after

the Pol + BG meal until 90 min. But after that, RaE

remained significantly higher with the Pol + BG meal than

it did with the Pol meal; significantly so between 150 and

180 min. Consequently, it manifested itself by a difference

in the overall integrated exogenous glucose appearing in the

blood when the two periods were considered separately. For

the 0–120 min period, 53.98 l 2.02 g of exogenous glucose

appeared with the Pol meal, versus 44.10 l 2.88 g for the

Pol + BG meal (p a 0.0001). For the 120–360 min period,

15.70 l 1.09 g of exogenous glucose appeared with the Pol

meal, versus 37.49 l 2.37 g for the Pol + BG meal (p a

0.0001). For the Rd, there was no significant difference

between meals whether considering Rd kinetics or AUC

(data not shown).

EGP is calculated by subtracting the RaE from the RaTat

each timepoint. As a consequence, EGP appeared to be sig-

nificantly more inhibited after the Pol + BG for the whole

postprandial period, with a meal6time interaction

(p = 0.05). Over the 360 min period, the quantity of EGP

was 10.02 l 1.10 g for the Pol + BG meal, whereas it was

13.76 l 1.15 g for the Pol meal (p a 0.01).

3.3 Substrate oxidation

The total quantity of carbohydrate oxidised over the

360 min period was not statistically different between the

two meals (61.06 l 3.02 g for the Pol + BG meal vs.

57.06 l 4.22 g for the Pol meal, data not shown). Moreover,

no significant difference between meals was found con-

cerning total lipid oxidation (data not shown).

4 Discussion

The added BG delayed and slowed down the absorption of

glucose from Pol, as may be seen from glucose, insulin,

total and exogenous glucose kinetics. This delay did not

reduce the absorption of Pol. In fact the main finding was

that the kinetics of total and exogenous glucose differed sig-

nificantly between the meals, but not the final quantities of

glucose appearing in plasma. Less total and exogenous glu-

cose appeared during the first 120 min after the Pol + BG

meal, then the phenomenon was reversed (p a 0.0001). The

use of glucose stable isotopes allowed precise measurement

of the total, exogenous and endogenous glucose kinetics so

as to better understand the mechanisms of the observed

effects. The quantity of exogenous glucose appearing in

plasma during the first 120 min was 18% lower with BG.

But the analysis of data from plasma glucose stable isotope

enrichment for the whole test showed that there were no dif-

ferences neither in the overall quantity of exogenous glu-

cose nor in total glucose over 360 min (for Pol + BG vs.

Pol: RaT = 91.15 l 1.35 g vs. 91.61 l 2.40 g, RaE = 81.59 l

1.75 g vs. 78.55 l 2.12 g). In the study of Battilana et al.

[16], the addition of 13C-labelled glucose to the meal con-

taining BG showed that the appearance of exogenous 13C-

glucose in plasma was also 21% lower than without BG,

and was associated with a modest decrease in insulin secre-

tion. The authors concluded on delayed and also probably

reduced glucose absorption with BG. In the study con-

ducted by Schenk, the kinetics of appearance (Ra) and dis-
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appearance (Rd) of glucose were studied, following the

ingestion of breakfast cereals with different glycemic index.

The authors showed that the different glycemic indices of

breakfast cereals could be partially related to the different

rates of glucose removal from blood by tissue and not to the

difference in glucose appearance in plasma. This is some

discrepancy with the present results, as no significant dif-

ference was found for the Rd in our study, although the Ra

of exogenous and total glucose was significantly altered by

BG, in parallel to the glycemic response. It should be noted

however, that the two studies differed in meals composition

(fibre, carbohydrate and available carbohydrate) and that in

Schenk's study, the kinetics of exogenous glucose were not

measured. Thus, further isotope analysis will be necessary

to understand the glucose kinetics of other products (differ-

ing in glycemic index and/or fibre content and/or available

carbohydrate composition), since their effect on postpran-

dial glucose response may be related to different underlying

effects on glucose kinetics.

In our study, we can quote that the final quantity of exog-

enous glucose which appeared in plasma was 10% higher

than the quantity of exogenous glucose ingested with the

test meals. This may be explained by the recycling of 13C-

labelled carbon during the 6 h test leading to overestimate

the glucose appearing in plasma. As the same experimental

conditions were used for the two meals, it did not alter our

qualitative analysis but should be taken into account for fur-

ther quantitative analysis.

As for the insulin and glucose kinetics, it seemed sensible

to split the responses to the meals in two phases with differ-

ent metabolic profiles: from 0 to 120 min and from 120 to

360 min after ingestion. During the first 120 min, there was

a trend for the glycemic response to be lowered by BG, but

this was not significant. Over the same time period, even if

the insulinaemic response was not significantly altered in

intensity by fibre ingestion, the decrease in insulin secretion

was delayed with the BG. In parallel to a lower appearance

of exogenous glucose (44.10 l 2.88 g for the Pol + BG

meal vs. 53.98 l 2.02 g for the Pol meal), the appearance of

total glucose in plasmawas also reduced (48.11 l 2.44 g for

the Pol + BG meal vs. 58.86 l 2.40 g for the Pol meal) (p a

0.0001). This confirms our finding of a trend to a lower gly-

cemia before 120 min. After 120 min, metabolic responses

were different. With BG, the glucose response returned to

baseline more slowly. In the same way, insulin secretion

was sustained with a second peak at 150 min, which was

probably parallel to the exogenous glucose appearing to a

greater extent in plasma after 120 min after BG ingestion

and indicating a prolonged glucose absorption.

Several studies in healthy and diabetic subjects have

shown that there are decreased postprandial glucose and

insulin responses following the ingestion of BG, linked to a

decreased nutrient absorption rate [1–4, 12–14]. The

present work did not exactly induce the same effect in term

of parallel glucose and insulin responses; such discordan-

ces between glucose and insulin responses have also been

found in other studies. For example, in the study of Juntu-

nen et al. [15], the ingestion of 50 g rye bread containing

5.4 g of BG (3% total meal weight) reduced the insulinae-

mic response without a parallel reduction in the glucose

response. In the study carried out by Bourdon et al. [4], the

subjects ingested either enriched barley pasta (containing

5 g of BG) or normal pasta. No effect on 0–120 min glyce-

mia was noticed, even though insulinaemia was reduced, in

parallel with a decreased absorption rate. But, interestingly,

the breakdown of the responses into two phases, before and

after 120 min, like in our study, showed differences in glu-

cose response kinetics, indicating the importance of study-

ing metabolic responses for more than 2 h. Different studies

underlined that the acute postprandial glucose and insulin

responses (within 120–180 min. from meals) are among

the main determinants of the risk of cardiovascular disease

in healthy and diabetic subjects [29–32]. This study also

demonstrated the difficulty of focusing and concluding

only on the effect of BG fibre, when part of a meal's matrix.

Concerning the amount of BG ingested, it has been demon-

strated that the reduced glucose response was achieved by

increasing the quantity of fibre (in most cases ranging from

5 to 10 g), linearly to the viscosity [2, 3, 33, 34]. Biorklund

et al. [12] showed a significant reduction in postprandial

glucose response after the consumption of a beverage

enriched with 5 g of oat BG for 8 wk, but not with barley

BG. These reported discrepancies between intervention

studies could be due to differences in study design, such as

the duration of the dietary intervention, the quantity and

form of BG, the chosen food matrix, the presence of others

nutrients, the test population, whether healthy, overweight

or diabetic. Several authors have shown that proteins in

combination with carbohydrate intake could induce an

increase in insulin secretion and also differed in their ability

to stimulate insulin secretion, according to their nature,

structure or structure form in food matrix [35–37]. The BG

preparation added to Pol contained proteins (diets were

matched for carbohydrate content), which could have had a

synergistic effect on insulin secretion and could therefore

have modulated or compensated the effect on the sole BG

on insulinaemia. Moreover, our population was normo-gly-

cemic and since glycemia is a well-regulated parameter,

adding 5 g of BG to a single test-meal may not have been

sufficient to affect significantly the 6 h area under the glu-

cose curve. But the reduction of the 0–120 min rate of glu-

cose absorption could be of interest, because of the link

between acute postprandial glucose response and cardiovas-

cular risks [29–32]. The overweight subjects also showed

heterogeneity in postprandial insulin secretion in response

to the meals, and this could have blurred the effects of BG

on the insulin response, more particularly during the first

postprandial phase (higher SD).

There was no difference in total lipid or carbohydrate

oxidation between the two meals, suggesting that 5 g of BG
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could not alter the overall nutrient oxidation pattern over

the 360 min. This was in accordance with the literature con-

cerning BG [16] or glycemic index and nutrient oxidation.

In a review compiling several studies about glycemic index

and fuel partitioning, Diaz et al. [38] showed that other

short-, mid- or long-term interventions failed to modify fuel

partitioning. Similarly, in a study of obese women, inges-

tion of either a low or high glycemic index breakfast

induced a 1.8-fold change in the AUC of serum insulin

which was not enough to influence fuel oxidation over 5 h

[39].

Consequent to the delay in glucose absorption which pro-

longed the glycemic and insulinemic responses to the BG

containing meal, the longer insulinaemic response had a

prolonged inhibitory effect on the EGP throughout the test

(p a 0.001). After BG ingestion, EGP was lower throughout

the 360 min of the test. This is an interesting finding, since

the reduction of the postprandial EGP could decrease the

postprandial glycemic response in our overweight popula-

tion at higher risk of developing type 2 diabetes mellitus. A

longer inhibition of lipolysis was observed after the

Pol + BG meal, as the plasma NEFA concentration, which

is very sensitive to insulin variations [40], tended to have a

delayed return to baseline values after the Pol + BG meal

(p a 0.05).

In conclusion, over the 360 min study, the quantity of

total and exogenous glucose which appeared in the plasma

was the same; but the kinetics of their appearance differed,

as well as glycemic response. The addition of BG delayed

exogenous glucose absorption, resulting in a longer-lasting

insulin secretion that exerted a prolonged inhibition of EGP

and lipolysis. This study confirmed the importance of a lon-

ger follow-up of metabolic parameters to capture relevant

long-lasting metabolic changes; in fact the 0–120 min

AUC for insulin secretion was not significantly different

between the meals. The use of glucose stable isotopes was

of prime importance in detecting the delayed, but not

reduced, BG-induced absorption underlying the postpran-

dial glucose and insulin response. These mechanisms may

modulate the postprandial metabolic responses to a BG-

enriched meal and should be taken into account in the con-

text of BG enriched product development.
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"

Tfiuwofi"

" Ngu"rtqfwkvu"§" KI"dcu"qpv"fivfi"rtqrqufiu"eqoog"qwvknu"rqvgpvkgnu"rqwt"fkokpwgt" ngu"

gzewtukqpu" in{efiokswgu" rquvrtcpfkcngu" gv" ckpuk" nkokvgt" ng" ffixgnqrrgogpv" fw" fkcdflvg" fg"

v{rg" 40" Pqwu" cxqpu"oqfwnfi" nc" dkqfkurqpkdknkvfi" gp" inwequg" fg" rtqfwkvu" efitficnkgtu." gv" rct"

eqpufiswgpv"ngwt"KI"chkp"fÔfivwfkgt"ngu"ghhgvu"ofivcdqnkswgu"fgu"rtqfwkvu"§"KI"dcu"*NIK+"uwt"ng"

eqpvt»ng" fg" nc" in{efiokg" gp" ckiw." cw" eqwtu" fg" nc" lqwtpfig." gv" §" rnwu" nqpi" vgtog"crtflu" wp"

tfiikog"§"dcug"fg"rtqfwkvu"KI"dcu"*NIK+"fg"7"ugockpgu"ejg¦"fgu"uwlgvu"gp"eqpfkvkqp"fg"xkg"

pqtocng0"Fcpu"egvvg"fivwfg" tcpfqokufig."gp"rctcnnflng."4"itqwrgu"fg"3;" uwlgvu"gp" uwtrqkfu"

*jqoogu"gv"hgoogu+."qpv"uwkxk"rgpfcpv"7"ugockpgu"wp"tfiikog"cf"nkdkvwo"cw"eqwtu"fwswgn"

ngu" rtqfwkvu" co{ncefiu" fg" ngwt" cnkogpvcvkqp" fivckgpv" tgorncefiu" rct" uqkv" fgu" rtqfwkvu"

co{ncefiu" §" KI" dcu" *itqwrg" NIK+" uqkv" fgu" rtqfwkvu" co{ncefiu" §" KI" jcwv" *JIK+0" Cw" eqwtu" fg"

fgwz" lqwtpfigu"ofivcdqnkswgu" *Lqwt" 3" gv" Lqwt" 58+." ngu" uwlgvu" kpifitckgpv" wp" rgvkv/ffilgwpgt"

vguv" octswfi" cw" 35E." *NIK" qw" JIK" ugnqp" ngwt" itqwrg+0" Ngu" ekpfivkswgu" fg" inwequg" vqvcn" gv"

gzqiflpg." ngu" eqpegpvtcvkqpu" gp" inwequg" gv" kpuwnkpg." ng" rtqhkn" nkrkfkswg" gv" nÔqz{fcvkqp" fgu"

pwvtkogpvu" fivckgpv" gpuwkvg" oguwtfiu" uwkvg" §" nÔkpiguvkqp" fw" rgvkv/ffilgwpgt" vguv" gv" fÔwp"

ffilgwpgt"uvcpfctfkufi"6"jgwtgu"gv"fgok"crtflu0"Cw"Lqwt"3."nÔkpiguvkqp"fw"rgvkv/ffilgwpgt"NIK"c"

tfifwkv" fg" ocpkfltg" ukipkhkecvkxg" nÔcrrctkvkqp" fw" inwequg" gzqiflpg" gv" vqvcn" gv" nc" tfirqpug"

in{efiokswg" rquvrtcpfkcngu" rct" tcrrqtv" cw" rgvkv/ffilgwpgt" JIK" *r>2.27+0" Ngu" tfirqpugu"

in{efiokswgu"rquv/rgvkv/ffilgwpgt"gv"rquv/ffilgwpgt"fivckgpv"rqukvkxgogpv"eqttfinfigu"*t?2.9;."

r>2.2223+0"Crtflu"7"ugockpgu"fÔkpvgtxgpvkqp"pwvtkvkqppgnng."nc"tfirqpug"in{efiokswg"cw"rgvkv/

ffilgwpgt"fivckv"vqwlqwtu"rnwu"hckdng"fcpu"ng"itqwrg"NIK"ocku"nc"fkhhfitgpeg"gpvtg"ngu"itqwrgu"

pÔfivckv" rnwu" ukipkhkecvkxg." o‒og" uk" rqwt" cwvcpv" nÔcrrctkvkqp" fg" inwequg" gzqiflpg" fivckv"

vqwlqwtu" ukipkhkecvkxgogpv" rnwu" hckdng" fcpu" ng" itqwrg" NIK" *ghhgv" itqwrg" r>2.27+0" Ngu"

tfirqpugu" in{efiokswgu" rquvrtcpfkcngu" cw" rgvkv/ffilgwpgt" gv" cw" ffilgwpgt" fivckgpv" vqwlqwtu"

eqttfinfigu"*t?2.69."r?2.226+0"Gp"eqpenwukqp."nc"oqfwncvkqp"fg"nc"dkqfkurqpkdknkvfi"fw"inwequg"

cw"rgvkv/ffilgwpgt"fkokpwg"nÔcrrctkvkqp"fw"inwequg"gzqiflpg"fcpu" ng"rncuoc"gv"cofinkqtg"ng"

eqpvt»ng" in{efiokswg" cw" tgrcu" uwkxcpv0" Egrgpfcpv." ng" ockpvkgp" qw" nÔcofinkqtcvkqp" §" nqpi"

vgtog"fgu"ghhgvu"ofivcdqnkswgu"qdugtxfiu"gp"ckiw"tguvgpv"§"eqphktogt0""

" "

"
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"

Kpvtqfwevkqp"

NÔkorqtvcpeg" fgu" gzewtukqpu" in{efiokswgu" rquvrtcpfkcngu" guv" cuuqekfig" §" wp" tkuswg"

ceetw"fg"ffixgnqrrgt"fgu"cpqocnkgu"ofivcdqnkswgu."ocncfkgu"ectfkqxcuewncktgu"gv"wp"fkcdflvg"

fg" v{rg"4" *Eqwvkpjq"gv"cn0"3;;;+0"Fcpu"eg"eqpvgzvg." wp" kpvfit‒v" etqkuucpv" uÔguv"ffixgnqrrfi"

rqwt" ng"eqpegrv"fÔkpfgz"in{efiokswg"fg"rct" ng"dfipfihkeg"rqvgpvkgn"fg" nc"eqpuqoocvkqp"fg"

rtqfwkvu"§"kpfgz"in{efiokswg"hckdng"uwt"ng"rtqhkn"in{efiokswg"rquvrtcpfkcn"gv"rct"eqpufiswgpv"

uwt" ng" tkuswg"ectfkqxcuewncktg."fÔqdfiukvfi"qw"fg"fkcdflvg"fg" v{rg"4" *Ucnogt„p"gv"cn0" 3;;9="

Ucnogt„p"gv"cn0"3;;9="Oqttku"("¥gogn"3;;;="Nwfyki"4222="Cwiwuvkp"gv"cn0"4224"="Lgpmkpu"gv"

cn0"4224e="Nkw"("Yknngvv"4224="Qrrgtocp"gv"cn0"4226+0"Ng"eqpegrv"fÔkpfgz"in{efiokswg"c"fivfi"

kpvtqfwkv" kn" {" c" wpg" xkpivckpg" fÔcppfigu" rct" Lgpmkpu" chkp" fg" rqwxqkt" swcpvkhkgt" ng" rqwxqkt"

j{rgtin{efiokcpv"fÔwp"cnkogpv"fqppfi"gv"fg"rqwxqkt"iwkfgt"ngu"fiejcpigu"cnkogpvcktgu"rctok"

ngu" ecvfiiqtkgu" fÔcnkogpvu" fiswkxcngpvu" gp" inwekfgu" *Lgpmkpu" gv" cn0" 3;:3+0" Wp" ogknngwt"

eqpvt»ng"in{efiokswg"cxge"fgu"tfiikogu"§"KI"dcu"c"fivfi"ffioqpvtfi."rnwu"rctvkewnkfltgogpv"ejg¦"

fgu"uwlgvu"§" hckdng"vqnfitcpeg"in{efiokswg"*Nkxgug{"gv"cn0"422:d+"e)guv/§/fktg" ngu"rgtuqppgu"

fkcdfivkswgu"fg"v{rg"4"gv"kpvqnfitcpvgu"cw"inwequg0"EÔguv"fcpu"eg"ugpu"swg"uÔguv"oku"gp"rnceg"

ng" rtqlgv" gwtqrfigp" GWTQUVCTEJ" fqpv" hckv" rctvkg" egvvg" fivwfg0" Kn" uÔcikv" egvvg" hqku" fÔwp"

rtqitcoog"fg"tgejgtejg"fqpv" ng"dwv"fivckv"fÔcrrtqhqpfkt" ngu"eqppckuucpegu"gp"vgtogu"fg"

fkiguvkqp"gv"fÔwvknkucvkqp"rct"nÔqticpkuog"fg"fkhhfitgpvu"rtqfwkvu"co{ncefiu."gv"fg"ffivgtokpgt"

ngwtu"ghhgvu"uwt"nc"tfirqpug"in{efiokswg"gv"ngu"cwvtgu"rctcoflvtgu"ofivcdqnkswgu0"Ngu"tfiuwnvcvu"

fg" egu" gzrfitkogpvcvkqpu" rgtogvvtqpv" fg" okgwz" crrtfijgpfgt" ngu" ofiecpkuogu"

rj{ukqnqikswgu" nkfiu" §" nÔKI" gv" rqwttqpv" ‒vtg" wvknkufiu" eqoog" dcug" uekgpvkhkswg" rqwt" ng"

ffixgnqrrgogpv"rqvgpvkgn"fg"rtqfwkvu"cnkogpvcktgu0"" "

" "NÔKI" guv" kphnwgpefi" rct" nc" uvtwevwtg"o‒og" fw" rtqfwkv" eqpegtpfi" gv" ng" rtqefiffi" fg"

hcdtkecvkqp" gv" nc" ewkuuqp" lqwgpv" wp" t»ng" pqp" pfiinkigcdng" fcpu" nÔKI" hkpcn" *Yqngxgt" gv" cn0"

3;:7="Dl…tem"gv"cn0"4222+0"Ng"ofivcdqnkuog"fgu"inwekfgu"cnkogpvcktgu"ffirgpf"fg"rnwukgwtu"

hcevgwtu" fqpv" pqvcoogpv" nc" pcvwtg" fw"oqpquceejctkfg" cduqtdfi." nc" swcpvkvfi" fg" inwekfgu"

kpifitfig."ngwt"xkvguug"fÔcduqtrvkqp"gv"ngwt"hgtogpvcvkqp"eqnkswg"*Yqngxgt"gv"cn0"4225+0"

Ugnqp"rnwukgwtu"cwvgwtu"*Lgpmkpu"gv"cn0"3;:4="Uejgpm"gv"cn0"4225+."nc"tfifwevkqp"fg"nc"

tfirqpug" in{efiokswg" gpigpftfig" rct" ngu" rtqfwkvu" §" KI" dcu" ugtckv" pqvcoogpv" fwg" §" wp"

tcngpvkuugogpv" fw" ffidkv" fÔcrrctkvkqp" fw" inwequg" fcpu" nc" ektewncvkqp" u{uvfiokswg0" Wpg"

encuukhkecvkqp" c" fivfi" rtqrqufig" rqwt" ectcevfitkugt" lwuvgogpv" ngu" fkhhfitgpvgu" htcevkqpu" fg"
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inwekfgu" gp" ngu" ufirctcpv" gp" inwekfgu" ngpvgogpv" fkiguvkdngu" *INF." gp" cpincku" UCI." unqyn{"

cxckncdng" inwequg+" gv" gp" inwekfgu" tcrkfgogpv" fkiguvkdngu" *ITF." gp" cpincku" TCI." tcrkfn{"

cxckncdng"inwequg+."eg"swk" tghnflvg" nc"xkvguug"§" ncswgnng" ng"inwequg"fg"egu"rtqfwkvu"fgxkgpv"

fkurqpkdng" rqwt" nÔcduqtrvkqp" fcpu" nÔkpvguvkp" it‒ng" *Gpin{uv" gv" cn0" 3;;;+0" Fg" rnwu." nÔkpfgz"

in{efiokswg" fÔwp" rtqfwkv" fqppfi" guv" eqttfinfi" cw" rqwtegpvcig" fg" inwekfgu" ngpvgogpv"

fkiguvkdngu"eqpvgpwu"fcpu"eg"rtqfwkv."oguwtfi"kp"xkvtq"*Gpin{uv"gv"cn0"3;;;+0"Fg"vgnu"rtqfwkvu"

§" jcwvg" vgpgwt" gp" inwekfgu" ngpvgogpv" fkiguvkdngu" rqwttckgpv" ‒vtg" eqpukffitfiu" eqoog"fgu"

qwvknu"rqwt"tfiiwngt"ngu"rtqhknu"in{efiokswg"gv"kpuwnkpkswg"cw"eqwtu"fg"nc"lqwtpfig0"

Rnwukgwtu"fivwfgu"qpv"oqpvtfi"swg"ngu"tgrcu"§"KI"dcu"fivckgpv"ecrcdngu"fÔcofinkqtgt"nc"

vqnfitcpeg" cw" inwequg" gv" nc" ugpukdknkvfi" §" nÔkpuwnkpg." gp" ckiw" gp" rjcug" rquvrtcpfkcng" gv" cw"

tgrcu"uwkxcpv"*qp"rctng"cnqtu"fÔ"Çghhgv"ugeqpf"tgrcu"Ç+"*Yqngxgt"gv"cn0"3;::c="Nknlgdgti"gv"

cn0"3;;;="Nknlgdgti"("Dl…tem"4222="Dtkijgpvk"gv"cn0"4228="Pknuuqp"gv"cn0"4228+0"Egrgpfcpv."

ngu"fqppfigu"cevwgnngu"pg"rgtogvvgpv"rcu"fg"eqpenwtg"swcpv"cw"ockpvkgp"fg"egv"ghhgv"uwt"nc"

tfirqpug"in{efiokswg"§"nqpi"vgtog."eqoog"uqwnkipfi"rtfiefifgoogpv"*Okngu"422:+0"Egtvckpgu"

fivwfgu"qpv"oqpvtfi"fgu"cofinkqtcvkqpu"fgu"pkxgcwz"fÔJdC3e"uwkvg"§"nÔkpiguvkqp"fg"tfiikogu"§""

KI"dcu"*Dtcpf/Oknngt"gv"cn0"4225+."swcpf"fÔcwvtgu"fivwfgu"pÔqpv"rcu"oku"gp"fixkfgpeg"wp"vgn"

ghhgv" ejg¦" fgu" uwlgvu" fkcdfivkswgu" fg" v{rg" 4" dkgp" fiswknkdtfiu" gp" vgtogu" fg" eqpvt»ng"

in{efiokswg"*Yqngxgt"gv"cn0"422:+0"

FÔcwvtg"rctv."fgu"fivwfgu"§"rnwu"nqpi"vgtog"qpv"oku"gp"fixkfgpeg"wpg"cofinkqtcvkqp"fw"

rtqhkn" nkrkfkswg" uwkvg" §" wp" tfiikog" §" KI" dcu." ectcevfitkufig" rct" wpg" fkokpwvkqp" fg" nc"

ejqnguvfitqnfiokg" vqvcng." fw" NFN/ejqnguvfitqn" gv" fgu" vtkin{efitkfgu." eqplqkpvgogpv" §" wpg"

cwiogpvcvkqp"fw"JFN/ejqnguvfitqn"*Lgpmkpu"gv"cn0"3;:7="Htquv"gv"cn0"3;;;="Hqtf"("Nkw"4223="

Unqvj"gv"cn0"4226+0"Wpg"fivwfg"rnwu" tfiegpvg"c"oqpvtfi"swg"egu" tfiuwnvcvu" uÔceeqorcipckgpv"

fÔwpg" fkokpwvkqp" fg" nc" ocuug" itcuug" cw" rtqhkv" fg" nc" ocuug" ockitg" ucpu" oqfkhkecvkqp"

rqpffitcng"*Dqwejfi"gv"cn0"4224+0"Fg"rnwu."nc"swcnkvfi"fgu"inwekfgu"kpifitfiu"rqwttckv"lqwgt"wp"

t»ng" uwt" nc" rtkug" cnkogpvcktg" gv" nc" ucvkfivfi" *Tqdgtvu" 4225+0" Ejg¦" fgu" cfqnguegpvu" qdflugu."

nÔkpiguvkqp"fÔwp"rgvkv/ffilgwpgt"§" KI"dcu"guv"cuuqekfig"§"wpg"oqkpftg"rtkug"cnkogpvcktg"cw"

ffilgwpgt" *Nwfyki" gv" cn0" 3;;;c=" Dcnn" gv" cn0" 4225+0" Egek" uwiifltg" swg" nÔKI" fgu" cnkogpvu"

rqwttckv"lqwgt"wp"t»ng"fcpu"nc"tfiiwncvkqp"fg"nc"hcko0"NÔcnnqpigogpv"fg"nc"ucvkfivfi"cuuqekfi"§"

wp"tfiikog"KI"dcu"rqwttckv"‒vtg"wvkng"rqwt"tfifwktg"nc"rtkug"ecnqtkswg"gv"ckfgt"cw"eqpvt»ng"fw"

rqkfu"eqtrqtgn"§"nqpi"vgtog"*Dcnn"gv"cn0"4225+0"

Ngu"dwvu"fg"egvvg"fivwfg"fivckgpv<"

/" fÔfixcnwgt" ngu" ghhgvu" ofivcdqnkswgu" fg" tfiikogu" §" KI" dcu" xgtuwu" jcwv" uwt" nc"

eqorqukvkqp"eqtrqtgnng"gv"egtvckpu"rctcoflvtgu"ucpiwkpu"fqpv"ng"rtqhkn"nkrkfkswg"ejg¦"

fgu"kpfkxkfwu"gp"uwtrqkfu"
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/"fÔfixcnwgt"§"eqwtv"gv"nqpi"vgtog"ngu"ghhgvu"fg"tfiikogu"§"KI"dcu"xgtuwu"jcwv"uwt"ng"

ofivcdqnkuog" gv" ngu" ekpfivkswgu" fw" inwequg." ng" rtqhkn" kpuwnkpkswg" gv" nÔqz{fcvkqp" fgu"

pwvtkogpvu"

Rgw"f)fivwfgu"qpv"fivfi."lwusw)§"rtfiugpv."okugu"gp"rnceg"rqwt"fivwfkgt"ngu"ghhgvu"fg"nÔKI"

qw"fg" nc" vgpgwt"gp"inwekfgu" ngpvgogpv"fkiguvkdngu" uwt"egu"rctcoflvtgu"ofivcdqnkswgu"ejg¦"

fgu" uwlgvu" gp" uwtrqkfu." ocnitfi" wp" tkuswg" tgncvkh" ceetw" fg" tfiukuvcpeg" §" nÔkpuwnkpg" gv" fg"

fkcdflvg"fg"v{rg"4"fcpu"egvvg"rqrwncvkqp"*OeOknncp/Rtkeg"gv"cn0"4228+0"

" NÔkphnwgpeg"fgu" tfiikogu"§" KI"dcu" *NIK"jkij" UCI+"gv" KI"jcwv" *JIK"jkij"TCI+"gv" ngu"

cfcrvcvkqpu" ofivcdqnkswgu" §" wpg" vgnng" kpvgtxgpvkqp" fg" 7" ugockpgu" qpv" fivfi" fivwfkfigu" cw"

vtcxgtu" fgu" xctkcvkqpu" fgu" rctcoflvtgu" cpvjtqrqofivtkswgu" *rqkfu." kpfkeg" fg" ocuug"

eqtrqtgnng."ocuug"itcuug+."fgu"dkncpu"in{efiokswgu"gv"nkrkfkswgu"gv"fw"ofivcdqnkuog"qz{fcvkh"

§" lgwp0"Fg"rnwu." wpg" cpcn{ug" gp" ckiw" fgu" ekpfivkswgu" fg" inwequg." fgu" rtqhknu" kpuwnkpkswgu."

nkrkfkswgu" gv" fÔqz{fcvkqp" fgu" pwvtkogpvu" gp" tfirqpug" cw" rgvkv" ffilgwpgt" gv" cw" ffilgwpgt"

uwkxcpv"*rqvgpvkgn"Å"ghhgv"ugeqpf/tgrcu"Ç+"c"fivfi"tficnkufig"§"eqwtv"gv"nqpi"vgtog0""

" Rqwt" eg" hcktg." it¤eg"§"fgu"rtqefiffiu"fg" hcdtkecvkqp" urfiekhkswgu."pqwu"cxqpu"wvknkufi"

fgu"rtqfwkvu"co{ncefiu"§"vgpgwt"fingxfig"gp"inwekfgu"tcrkfgogpv"fkiguvkdngu"xgtuwu"§"vgpgwt"

fingxfig" gp" inwekfgu" ngpvgogpv" fkiguvkdngu" swk" rtfiugpvckgpv" gzcevgogpv" nc" o‒og"

eqorqukvkqp" pwvtkvkqppgnng" uk" eg" pÔguv" ngwt" KI0" Ng" uwkxk" fgu" ekpfivkswgu" fw" inwequg" *vqvcn."

gzqiflpg."gpfqiflpg+"c"fivfi"tficnkufi"§"nÔckfg"fÔkuqvqrgu"uvcdngu"fw"inwequg"uwkvg"§"nÔkpiguvkqp"

fg" rgvkvu/ffilgwpgtu" vguvu" NIK" *tkejg" gp" inwekfgu" ngpvgogpv" fkiguvkdngu+" qw"JIK" *tkejg" gp"

inwekfgu"tcrkfgogpv"fkiguvkdngu+."octswfi"cw"35E0"
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Low glycaemic index (LGI) foods have been proposed as potential means to decrease postprandial glucose excursions and thus to improve diabetes

management. We modulated glucose availability of cereal products and thus their glycaemic index to study the metabolic effect of LGI foods on

daylong glucose control acutely and in the long term following a 5-week GI intervention diet in free-living subjects. In this randomised, parallel

trial, two groups of nineteen overweight subjects followed an ad libitum 5-week intervention diet in which usual starch was replaced by either LGI

or high GI (HGI) starch. During the exploration days (days 1 and 36), subjects ate their assigned 13C-labelled test breakfast (LGI or HGI), and total

and exogenous glucose kinetics (using stable isotopes), postprandial concentrations of glucose, insulin, lipid profile and nutrient oxidation were

assessed after the test breakfast and a standardised lunch. At day 1, LGI breakfast significantly decreased post-breakfast glycaemic response

with a parallel decrease in exogenous and total glucose appearance (P,0·05). Post-lunch and post-breakfast glycaemic responses were positively

correlated (r 0·79, P,0·0001). Following the 5-week diet, difference between the groups in terms of glucose kinetics and response was maintained

(no significant interaction group £ time) but tended to decrease over time for the post-breakfast glycaemic response. Post-lunch and post-breakfast

glycaemic responses remained positively correlated (r 0·47, P¼0·004). Modulation of postprandial glucose availability at breakfast decreased

plasma exogenous glucose appearance and improved glucose control at the subsequent lunch. After 5 weeks, these effects were maintained in

healthy subjects but remained to be confirmed in the longer term.

Glucose availability: Glucose kinetics: Stable isotope analysis: Second-meal effect: Short- and long-term analysis

Rising postprandial glucose excursions are associated with
greater risk of developing metabolic disorders, CVD and

diabetes(1). There has been a growing interest over recent
years in the relation between the consumption of low glycae-
mic index (GI) or reduced glycaemic load (GL) products and
their effect on the management of postprandial glycaemic

profile as they have been proposed as potential tools to
improve management of diabetes mellitus or to decrease
risks of heart disease(2–4). The intake of low GI (LGI) diets

is associated with improved glycaemic control, more particu-
larly among subjects with the poorest glycaemic control(5).
Several studies have shown that low GI diets could enhance

glucose tolerance with a corresponding improvement in
insulin sensitivity. More particularly, low GI meals have

been shown to improve acute postprandial glucose tolerance
and reduce insulin response, also at a subsequent meal (the

‘second-meal effect’)(6–10). But, evidence is missing as to con-
clude that the acute reduction in blood glucose response eli-
cited by low GI foods may persist in the long term, as
already reported(11). Some studies showed differences in

HbA1c after LGI intervention(12), whereas some other studies
did not show any effect on HbA1c in type 2 diabetic subjects
with optimal glycaemic control(13). According to several

authors(14,15), the lower glycaemic response effect produced
by low GI products could be due to a slower rate of appear-
ance of glucose in the systemic circulation. A classification

has been proposed to characterise the different carbohydrate
fractions by separating them into rapidly available glucose

*Corresponding author: Professor Martine Laville, fax þ33 4 78 86 44 62, email martine.laville@chu-lyon.fr

Abbreviations: AUC, area under the curve; EGP, endogenous glucose production; GI, glycaemic index; GL, glycaemic load; HGI, high GI; iAUC, incremental AUC;

LGI, low GI; SAG, slowly available glucose; RaE, rate of appearance of exogenous glucose; RaT, total rate of glucose appearance.
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and slowly available glucose (SAG), reflecting the rate at
which glucose becomes available for absorption in the small
intestine(16). A high correlation has been shown between the

GI of a product and the percentage of rapidly available
glucose in this product measured in vitro (16). Such SAG-rich
products could be considered as lente carbohydrates and

thus are candidate tools to regulate daylong glycaemic and
insulinaemic profile. The modulation of postprandial
metabolic profile and more particularly of insulin response

could consequently modify insulin action on fuel partitioning,
glucose uptake and carbohydrate and lipid oxidations. Few
intervention studies have been undertaken on the effects of
dietary GI, GL or SAG on these metabolic parameters in

healthy overweight adults, despite the higher relative risk of
insulin resistance and type 2 diabetes in this population(17).
Therefore, we investigated the short- and long-term

(5 weeks) effects of an ad libitum low GI (LGI) or HGI diet
on glucose metabolism and nutrient utilisation in overweight

subjects. We determined the metabolic effect of GI and its
evolution over time (weeks) by thorough analysis of glucose

kinetics, insulin and lipid profiles and nutrient oxidation in
response to breakfast and subsequent lunch. Preliminary

results of the effect of these diets on anthropometric para-

meters and lipid profile have been previously published
showing that the 5-week LGI diet improved weight control

and cholesterol profile(18). Specific cereal processing

techniques have been set up in order to produce slowly and
rapidly available starchy products with exactly the same

nutrient composition but differing in GI only. The follow-up

of postprandial glucose kinetics (exogenous and endogenous)
was performed using glucose-stable isotope analysis, after

the ingestion of a 13C-labelled LGI (SAG-rich) or HGI
(rapidly available glucose-rich) breakfast before and after

the GI dietary intervention. The metabolic adaptation to a

5-week GI dietary intervention was studied through the
postprandial metabolic response to a HGI or a LGI breakfast

and to a subsequent lunch in order to detect a potential

‘second-meal’ effect.

Subjects and methods

Experimental design

This was a parallel, randomised group trial. The two groups of

non-diabetic overweight subjects followed an ad libitum

5-week dietary intervention in which they were asked to
replace all starches in their routine diet by either LGI or

HGI starchy foods. Both types of diets were randomly
allocated according to the CONSORT guidelines.

One week before the two test days (day 1 and day 36),
the subjects were asked to avoid nutrients known to be

enriched in 13C (maize starch and oil, cane sugar, tropical
fruits and canned foods). Twenty-four hours before D1
and D36, the subjects were asked to limit physical activity,

drink no alcohol-containing beverage and eat a normal
evening meal.

Subjects came to the Centre de Recherche en Nutrition

Humaine de Rhône-Alpes, at Hôpital Edouard Herriot on the
test day at 06.30 hours following a 12-h overnight fast.

On D1 and D36, body weight was measured with a graded
scale (SECAq, Valenciennes, France). Intravenous cannulas

were inserted into deep forearm veins in both arms for
tracer infusion on one side and blood sampling on the other
side. A primed, continuous infusion of D-[6,6-2H2] glucose

(0·0570mg/kg per min) was started 120min before breakfast
was eaten and was maintained for the next 270min to deter-
mine the total rate of glucose appearance (RaT). The priming

dose was eighty times the infusion rate over 1min. At time 0,
subjects ate the test breakfast (either LGI or HGI breakfast,
composition in Table 1) in 15min. Blood samples were

taken at baseline and sequentially every 15min until 90min,
then every 30min until 270min following ingestion of the
meal and were used to determine glucose, TAG, NEFA,
insulin and C-peptide concentrations and deuterium and 13C

glucose isotopic enrichments. At 270min, a standardised
HGI lunch was served to the subjects and ingested in
30min (composition in Table 1). Blood samples were taken

sequentially every 30min until 480min and were used to

Table 1. Macronutrient composition of the high glycaemic index (HGI) breakfast, of the low glycaemic index (LGI) breakfast and of the standardised

high glycaemic lunch

Serving size (g) Proteins (g) Lipids (g) Total CHO (g) SAG (%) RAG (%) Fibre Energy (kJ)

LGI breakfast (GI 47)

Half-skimmed milk 180 5·8 2·9 8·1 1468·58

Biscuits (GI 45) 80 7·0 9·8 58·6 26 40 1·6 343·09

Total for LGI breakfast 260 12·8 12·7 66·7 26 40 1·6 1807·00

Energy distribution 12% 26% 62%

HGI breakfast (GI 66)

Half-skimmed milk 180 5·8 2·9 8·1 1456·03

Flakes (GI 70) 80 6·9 9·5 58·6 ,1 66 1·6 343·09

Total for HGI breakfast 260 12·7 12·4 66·7 ,1 66 1·6 1794·94

Energy distribution 12% 26% 62%

Standardised HGI lunch (GI 71)

Minced beef (15% fat) 150 27·0 22·0 27·4

Instantaneous mashed potatoes 200 4·4 3·4 30·3

White bread 55 4·4 0·6 0·0

Camembert cheese 30 6·4 6·6 22·5

Whole milk yoghurt with fruits 125 4·4 3·4

Total for HGI lunch 560 46·6 36·0 80·2 – – 5 3476·90

Energy distribution 22% 39% 39%

CHO, carbohydrate; SAG, slowly available glucose; RAG, rapidly available glucose.

J.-A. Nazare et al.2
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determine glucose, TAG, NEFA and insulin and C-peptide
concentrations. Blood was collected in tubes maintained at
48C and immediately centrifuged. Plasma was then stored at

2208C until assay.
VO2 and CO2 production were monitored by indirect calori-

metry (Datex Instruments, Helsinki, Finland) after breakfast

ingestion (T15–T270min) and after lunch ingestion (T300–
T480min) in order to calculate total carbohydrate, lipid
oxidation and respiratory exchange rate.

Subjects remained in the supine position for the duration of
the study except when required to void urine (urinary nitrogen
measured three times: at baseline (T120min); post breakfast
(T270min); post lunch (T480min)).

Subjects

As described previously, a power calculation based on change
in body weight (1 kg, SD ¼ 1 kg) as primary study endpoint
was done; seventeen subjects per group provided .80%

power to detect a significant difference in weight loss between
groups at the P,0·05 level(18). The pre-inclusion tests were
performed on sixty-eight volunteers who responded to the

recruitment campaign. Each subject underwent a screening
inclusion test including measurements of body weight,
height, blood pressure, waist and hip circumference; an inter-

view regarding general health; blood sample collections
(blood differential count, glycaemia, transaminases, gGT,
total cholesterol, HDL and LDL cholesterols and TAG).

Eating habits were also explored through dietary surveys,
including consultation and advice by a trained dietitian, and
dietary records. The inclusion criteria for the study were
men and women aged 20–60 years, BMI 25–30 kg/m2,

stable body weight over the previous 3 months, normal results
for pre-inclusion biological tests, sedentary or moderate physi-
cal activity and routine breakfast representing 10–25% of the

daily energetic intake. Thirty-eight healthy overweight sub-
jects (nineteen men and nineteen pre-menopausal women),
aged 38·3 (SD 9·2) years, weighing 77·3 (SD 9·1) kg and with

a BMI 27·3 (SD 1·5) kg/m2 (means and standard deviations)
were recruited for the study.

The subjects were randomised into two groups as follows:
nineteen subjects in the LGI diet group (nine men and ten

women) and nineteen subjects in the HGI diet group (eleven
men and eight women).

All the subjects received written and oral information about

the protocol and signed an informed consent document. The
study was approved by the Scientific Ethics Committee of
Lyon (CCPPRB Lyon A) and was in accordance with both

the French ‘Huriet-Serusclat’ law and the Second Declaration
of Helsinki. The characteristics of the thirty-eight subjects are
presented in Table 2. There were no significant differences

between groups at baseline.

Experimental diets

The detailed composition of the 5-week dietary intervention,
the test foods and breakfasts was described previously(18).

Briefly, foods were considered as having a low GI whenever
GI , 50% and a high GI whenever GI . 70%. In the present
study, the subjects received individual guidance by a trained
clinical dietitian in order to implement their intervention

diet, and compliance to diets was strictly controlled by dietary

questionnaires. Part of the starchy products was supplied
by the CRNHRA and Danone Vitapoleq. The food provided
consisted in cereal breakfast products (extruded cereals for
the HGI group and plain biscuits for the LGI group), and in

black bread (Harrisq pumpernickel) for the LGI group.
According to their diet group, a detailed list was given to
the subjects indicating the starches they were allowed to eat

and the prohibited ones (Table 3). Subjects were asked to con-
tinue eating the same amount of starch as usual. They were
also asked not to modify their dietary habits regarding the

amount of food eaten, food patterns and the amount of fruits
and vegetables eaten. The subjects were instructed to measure
and record the exact amount eaten each day by using a

5-day food diary during the pre-inclusion period (D7–D11)
and on weeks 3 (D16–D20) and 5 (D31– D35) of the
study. Ingested quantities were evaluated by the dietitian
using a SU.VI.MAXq dietary photographic support. The

macronutrient content of the test foods and 5-day dietary
records was calculated using a computerised food database
that included specific product–ingredient lists and recipes

for test foods (latest release of GENIq software by MICRO
6q using CIQUALw table). For the mean GI calculation
of all meals from food diaries, GI data are based on the

international table of GI and GL values(19).

Table 3. Allowed starch lists according to diet group

Allowed starch

LGI group HGI group

Breakfast biscuits (GI 45) Breakfast extruded cereals (GI 70)

Black bread (Harris

pumpernickel, GI 50)

White bread, whole meal bread (GI 95)

Spaghetti al dente (GI 32) Mashed potatoes (GI 75), peeled,

baked or 35-minute boiled potatoes

Other pastas (GI 48) (GI 70)

Durum wheat precooked in

pouch (Ebly, GI 40)

French fries, chips (GI 75)

Bulgur (GI 48) Gnocchi (GI 70)

Semolina (GI 55) Flour contents, pizzas, quiche, etc.

(GI 70–80)

Prohibited starch (both groups)

Rice (GI unpredictable). Starches belonging to the other diet group list.

Table 2. Baseline characteristics of the subjects of the low glycaemic

index (LGI) diet group and of the high glycaemic index (HGI) diet group

(Mean values with their standard errors)

LGI diet group

(n 19)

HGI diet group

(n 19)

Mean SEM Mean SEM

Age (years) 36·3 2 40·4 2·2

Weight (kg) 77·2 2·2 77·3 2·1

BMI (kg/m2) 27·5 0·3 27·2 0·3

Fasting glucose (mmol/l) 5·15 0·15 5·31 0·08

Fasting insulin (pmol/l) 67 9·5 61·4 5·7

C-peptide (nmol/l) 0·67 0·06 0·67 0·05

Total cholesterol (mmol/l) 5·21 0·23 5·2 0·18

Postprandial glucose availability modulation 3
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Breakfasts

The breakfast products provided during the intervention trial
consisted of plain biscuits (LGI) or flakes (HGI). The LGI
breakfast consisted of standard biscuits (80 g), semi-skimmed

milk (180ml) and non-energetic hot beverage (max 300ml).
The HGI breakfast consisted of flakes (80 g), semi-skimmed
milk (180ml) and non-energetic hot beverage (max 300ml).

The composition of the two test meals is given in Table 1.
Biscuits and extruded cereals contained different quantities
of SAG, 26 and 0·4%, respectively. The two breakfasts rep-
resented about 20% of daily energy intake. They were iso-

energetic (about 1803·30 kJ) and contained the same amount
of proteins (12%), lipids (26%) and carbohydrates (62%).
The only variable parameter was the GI (45 and 70% for

LGI and HGI breakfasts, respectively). Both cereal products
were processed by Danone (Danone Vitapole, Paris, France).
Both cereal products (biscuits and flakes) ingested on the

test days (D1 and D36) were exactly the same composition
as those ingested during the trial, but they were uniformly
labelled with stable isotope 13C. For this purpose, they were

manufactured with starch coming from a preparation of
durum wheat semolina cultivated in a 13CO2-enriched atmos-
phere, mixed with naturally rich 13C sugarcane. 13C enrich-
ment of starch was adjusted to 13C sugarcane enrichment.

D-[6,6-2H2] glucose (99mol% excess) was obtained from
Eurisotop (Gif-sur-Yvette, France); chemical and isotopic
purity was confirmed by selected-ion-monitoring GC MS anal-

ysis. It was dissolved in sterile isotonic saline (0·9% NaCl)
and passed through a 0·22-mm millipore filter (Millipore
Corp., Bedford, MA, USA) before infusion. The preparation

was pyrogen free. The concentration of deuterated glucose
in the infusate was determined at the end of each test.

Analytical procedures

Metabolites and hormones. Blood samples were collected
in tubes containing lithium heparinate and then centrifuged

at 3645 g and 48C for 10min, and the plasma was stored
at 2208C until analysis. Glucose, TAG and NEFA concen-
trations were measured with an enzymatic colorimetric

method on a Cary 50 Bioq spectrophotometer (Varianq)
using a BioMérieuxq Glucose RTU kit (Marcy l’Etoile,
France), a BioMérieuxq TG PAP 150 kit and a Wako

chemicalsq NEFA-C kit (Neuss, Germany), respectively.
Plasma insulin and C-peptide concentrations were determined
by RIA kit (INS-IRMA Biosource, Nivelles, Belgium;
Immunotech, Marseille, France, respectively).

Indirect calorimetry. Respiratory exchange measurements
were integrated after breakfast ingestion and the non-protein
RQ was calculated from VO2, VCO2 and measured urinary

nitrogen excretion determined by chemiluminescence(20).
Total carbohydrate and lipid oxidation were calculated

according to the equation developed by Ferrannini(21).

Isotope analysis. Plasma glucose isotopic enrichments
were determined on neutral fractions of deproteinised
plasma samples partially purified over sequential anion–

cation exchange resins, as previously described(22). Plasma
[6,6-2H2]glucose was measured by organic GC-MS (Hewlett
Packard 5971, Evry, France) on acetyl-bis-butane-boronyl glu-
cose derivative using an electron impact mode and a selective

monitoring of m/z 297 and 299(23). Plasma 13C glucose
enrichment was measured by GC-combustion-isotope ratio
MS (GC-C-IRMS, Isoprime, GV instruments, Lyon, France)

after derivatisation to pentacetyl glucose, as previously
described(24).

The 13C enrichment of ingested starch (biscuits and cereals)

was determined after enzymatic hydrolysis using the Thivend
method(25), and the glucose obtained was purified by sequen-
tial anion–cation exchange chromatography before derivatisa-

tion as glucose pentacetate and analysed as previously
described(26). The 13C enrichment of the derivatised glucose
molecule was 234·59 (SD 0·65) d13C ‰ (1·07 320 (SD
0·00 071) atom %13C) and 235·72 (SD 0·42) d13C ‰

(1·07 196 (SD 0·00 046) atom %13C) for biscuits and cereals,
respectively.

Calculations

Mean GI of all meals taken in a day was determined using the

following equation:

GImean ¼
X

ððCfood=CtotalÞ £ GIfoodÞ;

where Cfood is the amount of carbohydrate (in grams) con-
tained in each ingested food and Ctotal the total amount of
total carbohydrate (in grams) ingested during the day. Mean

GI targets were defined as ,50 for the LGI group and .70
for the HGI group. GL were also determined by multiplying
the total amount of total carbohydrate (in grams) by the

mean GI for each food and adjusted for energy intake:

GL ¼ ðGImean £ CtotalÞ:

The rates of glucose appearance were calculated from plasma
[6,6-2H2]glucose enrichment (RaT; T for total glucose) and

from plasma 13C glucose enrichment (RaE; E for exogenous
glucose) using Steele’s equation for non-steady state(27,28) as
previously described(22). Endogenous glucose production

(EGP) was calculated as RaT–RaE.
Postprandial data were also assessed as area under the curve

(AUC) calculated using the trapezoidal method and integrated

throughout the experiment (0–480min) and between 0–
270min and 270–480min. Incremental AUC (iAUC) were
calculated using GraphPad Prism (version 4.03; GraphPad

Software, San Diego, CA, USA). Glucose peaks were calcu-
lated as the maximum glucose concentration following break-
fast or lunch ingestion for each subject (consequently it does
not correspond to the same time point for each subject).

Statistical analysis

The results are expressed as means with their standard errors.
For each parameter, normality was checked before testing.
Statistical significance was inferred at P,0·05. Differences

between groups at baseline and at day 1 were assessed using
the Student’s unpaired t test.

For postprandial responses, a two-way ANOVA, followed

by Bonferroni adjustment was used to compare postprandial
peaks and nadir values, as well as AUC, between the groups
from day 1 to day 36 and evaluate the main effect of group
(LGI compared with HGI), the main effect of the time

J.-A. Nazare et al.4
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(before dietary intervention compared with after dietary
intervention) and the group £ time interaction.

When there was a significant group £ time interaction, the

difference within group between day 1 and day 36 was
analysed using the Student’s paired t test. When GI, GL and
change in body weight over the 5 weeks were used as

covariates, same statistical results were obtained for the
comparison of metabolic parameters from day 1 to day 36
between the groups. Correlation between variables was

studied using the Z-test.
All statistical analyses were performed using Statview v 5.0

(SAS Institute, Cary, NC, USA) software.

Results

Dietary survey data, mean glycaemic index and mean

glycaemic load

These results have been described previously(18). In summary,

the diets were well accepted and tolerated by the subjects, and
the dietary surveys indicated good compliance of subjects in
both the groups. In comparison with the HGI group, the LGI

group presented a trend to increased satiety before lunch,
but this was not significant.

While there were no significant differences in GI and GL
between groups at baseline, after a 5-week nutritional inter-

vention, the LGI group reached the defined LGI target
(46·5 (SEM 0·3) for ,50) with a significant decrease in
mean GI (P¼0·001). In the HGI group, the defined HGI

target (66·3 (SEM 0·6) for .70) was not reached; GI remained
high and was not significantly different to baseline value. The
difference in mean GI between the LGI and HGI groups was

significant after 5 weeks of diet (P¼0·0001). There was no
significant variation in energy intake, protein, fat and carbo-
hydrate distributions in both the groups during the trial or

between groups at baseline and after 5 weeks of nutritional
intervention. There was no difference in dietary fibre intake
between groups at baseline. However, the dietary surveys

did show a significant increase in dietary fibre intake in the
LGI group (P¼0·0001), while no significant difference
was noticed in the HGI group. No subject was reported as
underreporting when using Goldberg’s cut-off limits(29).

Comparison of the acute postprandial responses to a low

glycaemic index or high glycaemic index breakfast and a

standardised lunch

Metabolites and hormones. There was a significant differ-
ence in glycaemic response between the HGI and the LGI
groups over the 270min after ingestion of the two kinds of

breakfasts (Fig. 1(a)). In fact, glucose peaks and glycaemia
curves between T30 and T180min were significantly lower
in the LGI group than in the HGI group (glucose peak: 7·06
(SEM 0·29)mmol/l in the LGI group v. 7·85 (SEM

0·17)mmol/l in the HGI group). Consequently, the glucose
AUC and the glucose iAUC following LGI breakfast were
significantly lower (8 and 33%, respectively, P¼0·01).
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Fig. 1. Means with their standard errors plasma glucose concentration and (a) and plasma insulin (b) for 480min after subjects ingested either a low glycaemic

index breakfast (K, n 19) or a high glycaemic index (HGI) breakfast (O, n 19) at days 1 and 36 following GI intervention. A standardised HGI lunch was ingested

at t ¼ 270min. At day 1, an unpaired t test showed a significant difference between groups for the post-breakfast glucose peak and 0–270min glucose area

under the curve (AUC; * P,0·05) but no difference between groups for post-lunch glycaemic response or insulinaemic response. Using a two-way ANOVA,

a significant main effect of group for the post-breakfast glycaemic peak (P¼0·01) and a significant interaction group £ time for the post-lunch insulin peak

(P¼0·02) and insulin AUC (P¼0·05) were seen throughout the 5-week intervention.
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Before the standardised HGI lunch, there was no significant
difference between the groups in glucose concentration,
which had returned to baseline. Following lunch ingestion,

there was a trend to reduced glycaemic response in the LGI
group when compared with the HGI group, but this was not
significant when considering either the glycaemic peak or

the glucose AUC or iAUC (using post-breakfast AUC as cov-
ariate). The post-lunch glucose AUC was positively correlated
to the post-breakfast glucose AUC and to the T270-min glu-

cose concentration just before lunch (r 0·79, P,0·0001 and
r 0·38, P¼0·02, respectively). There was also a significant
positive correlation between the post-breakfast glucose AUC
and the postprandial glucose peak at lunch (r 0·51,

P¼0·002; Table 4).
Plasma insulin response tended to be lower after the LGI

breakfasts but this was not significant when considering insu-

lin peak and AUC. Insulin concentration was not different
between the groups at T270min and insulinaemic response
to the lunch was similar for both the groups. Concerning

plasma C-peptide concentration, response to the LGI breakfast
was lower than that of the HGI breakfast, but the difference
was not significant (data not shown).
There was no difference between the groups in lipid profile

in response to breakfast and subsequent lunch. Plasma NEFA
as well as TAG concentrations during the trial (data not
shown) were not altered by the type of breakfast ingested.

At T270min, just before lunch ingestion, there were no sig-
nificant difference between NEFA concentrations in either
group; these parameters had not returned to baseline values

at T480min.
Glucose turnover. Fig. 2 shows the changes in RaE (Rate

of appearance of Exogenous glucose), RaT (Rate of appear-

ance of Total glucose) during the 270-min test after the inges-
tion of the HGI or of the LGI breakfast. RaE kinetics was
dramatically altered by the kind of breakfast ingested, as
seen in Fig. 2(a). After the HGI breakfast, the rate of exogen-

ous glucose appearance reached a peak at T30min (4·08 (SEM
0·25)mg/kg per min) and then decreased slightly. After the
LGI breakfast, the RaE increased to T45min and then

remained steady (,2·5mg/kg per min). The overall rate of
exogenous glucose appearance integrated over 270min
(AUC) was also significantly different between the groups:

58·5 (SEM 3·2) g/270min of exogenous glucose appeared in
plasma after the HGI breakfast v. 38·3 (SEM 1·9) g/270min
after the LGI breakfast (P,0·0001). The kinetics of
disappearance of exogenous glucose was parallel to the RaE

kinetics, and there was also a significant difference in the
rate of disappearance of exogenous glucose AUC between
the groups (P,0·0001, data not shown).

The RaT increased in parallel in the two groups following
breakfast ingestion with a peak at T30min. Then RaT
decreased until T270min in both the groups, but remained

steadier in the LGI group. After integration of the area
under the RaT curve, we calculated the estimated quantity
of total glucose which appeared in plasma over the 270min

following breakfast ingestion. The quantity of total glucose
appearing in plasma following LGI breakfast was significantly
lower than that following HGI breakfast (RaT AUC: 62·2

(SEM 2) g/270min in the LGI group v. 68·4 (SEM 2) g/
270min in the HGI group, P¼0·03).

Similarly, the overall rate of disappearance of total glucose
was significantly lower in the LGI group (P¼0·03; data not

shown) and the RdT kinetics remained parallel to RaT kinetics
in all the groups (data not shown).

EGP was calculated by subtracting RaE from RaT at each

time point. As a consequence, EGP appeared to be significantly
less inhibited after the ingestion of the LGI breakfast
(P,0·003). Over the 270min of the test, the quantity of EGP

was 24·8 (SEM 1·8) g/270min for the LGI breakfast, whereas it
was 16·4 (SEM 1·9) g/270min for the HGI one (data not shown).

Substrate oxidation. There was significant lower total
carbohydrate oxidation after the LGI breakfast (39 (SEM 2)

in the LGI group v. 45 (SEM 3) in the HGI group). But no sig-
nificant differences were found between breakfasts with regard
to total lipid oxidation. There were no differences between the

groups in total carbohydrate and lipid oxidation after lunch
ingestion (270–480min; data not shown).

Effect of a 5-week low glycaemic index or high glycaemic

index diet on postprandial responses to a low glycaemic index

or high glycaemic index breakfast and a standardised lunch

Metabolites and hormones. When considering glucose
response to breakfast, there was no significant group £ time

interaction for the post-breakfast glucose AUC and glucose
iAUC, no main effect of time or of group for the glucose
AUC. There was a significant main effect of group and of

time for the glucose iAUC (between day 1 and day
36, þ 31% in the LGI group and þ15% in the HGI group,
P¼0·01). There was a significant effect of group for the

post-breakfast glycaemic peak (glucose peak at day 36: 7·37
(SEM 0·21)mmol/l in the LGI group v. 7·92 (SEM
0·28)mmol/l in the HGI group, P¼0·01). At day 36, post-
breakfast glucose AUC and glucose iAUC were lower in the

LGI group compared with the HGI group but this was not sig-
nificant (P¼0·4 and 0·06, respectively). Following lunch
ingestion, there was no main effect of group and no significant

group £ time interaction for glucose response, but there was a

Table 4. Correlation in the whole study group between post-breakfast glucose response and post-lunch

glucose response at days 1 and 36

Day 1 Day 36

r p R p

AUC glycaemia post-lunch £ AUC glycaemia post-breakfast 0·79 ,0·0001 0·47 0·004

AUC glycaemia post-lunch £ glycaemia T270 0·38 0·02 0·19 0·24

Glucose peak at lunch £ AUC glycaemia post-breakfast 0·51 0·002 0·33 0·04

r, correlation coefficient; AUC, area under the curve.
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significant time effect for the post-lunch glucose peak and for
the post-lunch glucose AUC and iAUC (P¼0·04, 0·01 and

P,0·0001, respectively). On day 36, post-breakfast glucose
AUC was positively correlated to post-lunch glucose AUC
(r 0·47, P¼0·004), as well as to the postprandial glucose
peak at lunch (r 0·33, P¼0·04).

With respect to insulin response to breakfast, there was no
significant group £ period interaction and no main effect of
group or time, either for the insulin peak or the post-breakfast

insulin AUC. After lunch ingestion, there was a significant
group £ period interaction for the insulin peak (P¼0·02) and
for the post-lunch insulin AUC (P¼0·04). For the LGI

group, post-lunch insulin peak and post-lunch insulin AUC
were significantly higher at day 36 when compared with day
1 (P¼0·04 and 0·01, respectively). But there was no difference
in post-lunch insulin peak or post-lunch insulin AUC between

the groups at day 36.
No group £ time interaction and no main effect of group or

time were found for C peptide, NEFA and TAG concen-

trations (baseline concentrations and postprandial responses,
data not shown).

Glucose turnover. No significant group £ time interaction

and no main effect of time were found for the RaE and rate of

disappearance of exogenous glucose, but a significant main
effect of group appeared over the 5-week intervention dietary

trial (P,0·0001). At day 36, the RaE and rate of disappear-
ance of exogenous glucose curves and associated AUC were
still significantly lower in the LGI group (P¼0·0004). In the
same way, there were no significant group £ time interaction

for the RaT and RdT and no main effect of time, but there
was a significant main effect of group (P¼0·06 and 0·05,
respectively). The RaT and RdT curve remained lower in

the LGI group at days 1 and 36, but the difference between
the groups at day 36 was no longer significant (P¼0·1). As
for EGP, no significant group £ time interaction and no

main effect of time was found, but a significant main effect
of group (P¼0·01) remained. Following the 5-week dietary
intervention trial, EGP in the LGI group tended to remain
less inhibited at day 36, but this was no longer significant

(P¼0·07; data not shown).
Substrate oxidation (data not shown). There was no main

effect of group or of time and no significant group £ period

interaction, when considering carbohydrate or lipid oxidation
(baseline and following breakfast and lunch). Carbohydrate
oxidation decreased in the two groups after the 5-week diet,

but the differences between day 1 and day 36 in each group
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Fig. 2. Means with their standard errors rate of appearance and 270-min plasma appearance (area under the curve, AUC) of total glucose (RaT, (a)), of exogen-

ous glucose (RaE, (b)) after subjects ingested either a low glycaemic index breakfast (K, n 19) or a high glycaemic index (HGI) breakfast (O, n 19) at days 1 and

36 following GI intervention. At day 1, an unpaired t test showed a significant difference between groups for the post-breakfast rate of appearance of exogenous

glucose (RaE) area under the curve (AUC) and rate of total glucose appearance (RaT) AUC (* P,0·05). Using a two-way ANOVA, a significant main effect

of group for the RaE AUC, RaT AUC and endogenous glucose production AUC was seen throughout the 5-week intervention (P,0·0001, 0·0001, P¼0·01,

respectively).

Postprandial glucose availability modulation 7

B
ri
ti
sh

Jo
u
rn
al

o
f
N
u
tr
it
io
n



were not significant. In parallel, lipid oxidation was signifi-
cantly increased in the HGI group between day 1 and day
36 (P¼0·04); the increase in the LGI group was not

significant.

Discussion

In the present study in healthy subjects, a LGI breakfast rich

in SAG decreased acute postprandial glucose availability
and metabolic response compared with a HGI breakfast.
The postprandial glucose response to the breakfast appeared

to determine glucose response to the subsequent lunch.
This effect of the LGI breakfast on glycaemic response was
not accentuated by the 5-week LGI intervention diet.
The cereal products ingested for breakfast did not differ in

macronutrient distribution and quantity but differed in term of
SAG composition and thus in term of GI as previously
shown(16,30,31). These properties are correlated to in vitro

starch digestibility and are dependent of processing(32). This
way, the observed effect could not be attributed to a modifi-
cation in protein or lipid content. The present study, thanks

to the monitoring of glucose kinetics, provides evidence that
the SAG content of the LGI breakfast induced a significant
decrease in exogenous glucose appearance, which contributed
to the LGI effect. In parallel, EGP was less inhibited and

balanced the total glucose response. Indeed, differences in
EGP, due to the physiological glucose regulation in healthy
subjects, lowered the final impact on glycaemia. This compen-

satory effect may not be observed in diabetic subjects, and this
could explain the improvement in glucose control with low GI
diets in diabetic subjects or in subjects with poor glycaemic

control. In the present parallel study, the subjects consume
either the LGI or the HGI breakfast. Thus, to adjust for
inter-individual differences, iAUC was calculated and the

same statistical results were obtained. Previous studies using
glucose-stable isotope analysis have tried to explain the mod-
erate glycaemic response associated to low GI products in
term of plasma glucose appearance and disappearance. Com-

paring the ingestion of breakfasts with different GI, Schenk
et al. (15) showed that the different GI of breakfast cereals
could be partially related to the different rates of glucose

removal from blood by tissue as a result of stimulation of insu-
lin secretion and not to the difference in glucose appearance in
plasma. But in another study, in which exogenous and

endogenous glucose kinetics were measured, the addition of
b-glucan to a polenta meal did prolong insulin secretion and
reduced glycaemic response and the rate of appearance of
exogenous and total glucose, with no significant alteration in

the rate of glucose disposal(33). In the present study, the inges-
tion of the LGI breakfast induced a decrease in both the
appearance and removal of exogenous and total glucose,

suggesting that different GI could be related to both metabolic
mechanisms.
In the meta-analysis conducted by Livesey et al. (5), the

available carbohydrate content was shown to have an impact
on glycaemic control, even if it was weaker than GI or GL.
In the present study, the lower glycaemic response at lunch

associated to the lower glycaemic response at breakfast is
consistent with results from previous studies(6–8,14,34). A study
comparing the effect of the GI and indigestible carbohydrate-
resistant starch and dietary fibre content of cereal-based

breakfasts on day-long glucose tolerance at a second meal
(lunch) concluded that the content of fermentable
carbohydrates per se did not influence second-meal glucose

tolerance(7). This beneficial effect has been allocated for
some part of the ability of certain carbohydrates to produce
slow and sustained glycaemia. This could be compared to

the present study in which the reduced glycaemic response
was associated with the decreased appearance of exogenous
glucose. The significant positive correlation found between

glucose response to the breakfast (T0–270min AUC) and glu-
cose response to the standardised lunch (T270–480min AUC)
showed that the kind of breakfast ingested can impact on the
glucose tolerance in the short term. This is in accordance with

results from a previous study by Nilsson et al. (34). The authors
tested glucose tolerance and response to breakfasts differing in
GI and indigestible carbohydrate and found a positive corre-

lation between the glucose response to breakfast and the glu-
cose response to lunch, as in the present results, but a negative
correlation between glucose before the start of the lunch and

the glucose response to lunch. They concluded on the major
input of GI on this second-meal effect, with an independent
effect of colonic fermentation. The GI was in fact a major
determinant of second-meal effect in both Nilsson’s and our

own study, but we did not find the same impact of glucose
concentration just before the second meal.

In the present study, the metabolic effect of LGI v. HGI diet

was investigated over 5 weeks. Interestingly, after the 5-week
dietary intervention, a significant decrease in GI was obtained
in the LGI group, by replacing usual starchy products in diet

by LGI products. This showed that it is possible to implement
such a dietary intervention based on simple dietary advice and
a few LGI products. These modifications in the mean GI of

diet in the two groups did not affect the intake of other nutrients,
either in quantity or proportion. It should be noted that in the LGI
group there was also a trend to a decrease in hunger sensation
between meals(18). This effect may be due to the consumption

of food richer in dietary fibre and thus more satiating in this
group(35). The mean GL of food in the LGI group decreased in
parallel to themeanGI and it is difficult to distinguish the effects

due to GI and/or GL, as already underlined in other studies(5).
Following the 5-week dietary intervention, no significant
effect was noticed on baseline glucose and insulin concen-

trations. This is consistent with conclusions of Livesey’s(5)

meta-analysis, inwhich the authors concluded that LGI products
could have an effect on baseline glucose tolerance parameters in
subjects with baseline glycaemia .5mM or with poor glucose

control. Concerning the post-breakfast glycaemic response,
the difference between the groups (LGI v.HGI) was maintained
over the 5 weeks (no significant group £ time interaction) but

tended to decrease over time. Indeed, at day 36, post-breakfast
AUC and iAUC were lower in the LGI group but this was not
significant. The two cereal products still differed significantly

in term of exogenous glucose appearance in plasma, but the
endogenous production was not significantly different between
the groups. However, at day 36, the glycaemic response to lunch

remained correlated to the glycaemic response to breakfast. But
in the LGI group, insulin response to the lunch was significantly
higher. Thus, the lowest glycaemic response at lunch associated
to the lowest glycaemic response at breakfast (potential second-

meal effect) was maintained over weeks but this seems to be at
the expense of the insulin profile. One hypothesis could be that
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the LGI group may present an improvement in b-cell function,
as it has been demonstrated by Wolever et al. (13). But, when
assessed by homeostasis model assessment b-cell function, no
difference was found in b-cell function between the groups
and over time (data not shown). Several papers have reported
long-term beneficial effects of low-GI foods on glucose

metabolism and insulin sensitivity in type 2 diabetic subjects
and healthy subjects(5,36–38). Moreover, the reduced glycaemic
response induced by LGI products could present a potential

beneficial effect on oxidative stress with a reduction of glucose
excursion, as already shown(39). In the present study, the 5-week
dietary intervention may have equalised glycaemic profiles by
regularising breakfast intake in both the groups and thus

tended to balance the difference between LGI and HGI
metabolic effects.

LGI foods were thought to potentially promote fat oxidation

compared to carbohydrate oxidation, through their action on
insulin response(40,41). But the present results did not show
any major change of nutrient oxidation and of respiratory

exchange rate following GI modification. Reviewing the GI
effects on nutrient oxidation (short-, mid- and long-term),
Diaz et al. came up with the statement that fuel partitioning
was not affected by different glycaemic features(42). The meta-

bolic changes induced by a LGI intervention seemed insuffi-
cient to initiate a significant effect on lipid oxidation.

In conclusion, modulation of postprandial glucose avail-

ability at breakfast is shown to be an important factor in day-
long metabolic control in healthy subjects, as it decreases
plasma exogenous glucose appearance and improves glucose

control at subsequent lunch. After 5 weeks, such acute effects
on glucose metabolism were maintained but remain to be
confirmed in the longer term.
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" Wpg" fkiguvkqp" rtqnqpifig" fgu" inwekfgu" kpfwktckv" gpvtg" cwvtgu" wpg" fkokpwvkqp" fgu"

tfirqpugu" in{efiokswg" gv" kpuwnkpkswg." ckpuk" swÔwpg" uwrtguukqp" rtqnqpifig" fg" nc" nkrqn{ug" gv"

fqpe" fgu" eqpegpvtcvkqpu" gp" CIPG" ektewncpvu" *Lgpmkpu"(" Lgpmkpu" 3;;7+0" Pqu" tfiuwnvcvu" qpv"

oqpvtfi" swg" nc" vgpgwt" fingxfig" gp" INF" fw" rgvkv/ffilgwpgt" NIK" c" tfifwkv" fg" ocpkfltg"

ukipkhkecvkxg"nÔcrrctkvkqp"fw"inwequg"gzqiflpg"rct"tcrrqtv"cw"rgvkv/ffilgwpgt"JIK"*fkokpwvkqp"

fw"inwequg"gzqiflpg"crrctw"cw"eqwtu"fgu"492"okpwvgu"fg"57'+."eqpvtkdwcpv"ckpuk"§"fkokpwgt"

nÔKI"fw"rtqfwkv0"Rqwt"cwvcpv."egvvg"fkokpwvkqp"fg"nÔcrrctkvkqp"fw"inwequg"gzqiflpg"fcpu"ng"

ucpi"pÔc"rcu"tfifwkv"fg"ocpkfltg"ukipkhkecvkxg"nc"tfirqpug"kpuwnkpkswg"crtflu"ng"rgvkv/ffilgwpgt"

NIK0" Nc" rtqfwevkqp" gpfqiflpg" fg" inwequg" fivckv"oqkpu" kpjkdfig." eg" swk" c" fkokpwfi" nÔkorcev"

hkpcn"uwt"nÔcrrctkvkqp"fg"inwequg"vqvcn."gv"tfifwkv"ngu"fkhhfitgpegu"gpvtg"ngu"itqwrgu"gp"vgtogu"

fg" tfirqpug" in{efiokswg" *fkhhfitgpeg" ukipkhkecvkxg" fg" :'" rqwt" nÔCUE" gv" fg" 55'" rqwt" CUE"

kpetfiogpvfig"§"rctvkt"fg"nc"in{efiokg"dcucng+0"Uk"nc"fkhhfitgpeg"fg"TcG"gpvtg"ngu"itqwrgu"fivckv"

vtflu"ukipkhkecvkxg."kpfkswcpv"swg"nÔghhgv"fgu"fgwz"rgvkvu/ffilgwpgtu"fivckv"dkgp"tgrtqfwevkdng"

fÔwp" kpfkxkfw" §" nÔcwvtg" gp" vgtogu" fÔcduqtrvkqp" fw" inwequg0" Egrgpfcpv." pqwu" rqwxqpu"

uwrrqugt" gpeqtg" wpg" hqku" swg" pqwu" cxkqpu" wpg" itcpfg" jfivfitqifipkvfi" fgu" tfirqpugu"

kpuwnkpkswgu" kpvgt/uwlgvu" pg" rgtogvvcpv" rcu" fg" ogvvtg" gp" fixkfgpeg" fgu" fkhhfitgpegu"

ukipkhkecvkxgu"gpvtg" ngu" itqwrgu"rqwt" nc" tfirqpug" kpuwnkpkswg0"Rqwt"cwvcpv." nÔwvknkucvkqp"fgu"
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kuqvqrgu"uvcdngu"c"rgtoku"fg"ogvvtg"gp"fixkfgpeg"wp"ghhgv"eqorgpucvgwt"fg"nc"rtqfwevkqp"

gpfqiflpg" fg" inwequg" *ecnewnfig" fg" ocpkfltg" kpfktgevg" eqoog" nc" fkhhfitgpeg" gpvtg"

nÔcrrctkvkqp"fw"inwequg"vqvcn"gv"nÔcrrctkvkqp"fw"inwequg"gzqiflpg+0"

Nc"in{efiokg"rquvrtcpfkcng"guv"cwuuk"nÔkpvfiitcvkqp"§"nc"hqku"fg"nÔcrrctkvkqp"fw"inwequg."

gzqiflpg"gv" gpfqiflpg"fcpu" ng" rncuoc." gv" fg" uc" fkurctkvkqp0"Fcpu" egvvg" fivwfg." ngu" rtqhknu"

fÔwvknkucvkqp" fw" inwequg" fivckgpv" rctcnnflngu" §" egwz" fÔcrrctkvkqp." e)guv/§/fktg" rnwu" hckdngu"

crtflu" ng" rgvkv/ffilgwpgt" NIK0" Egek" vfioqkipgtckv" fÔwpg" oqkpftg" kpjkdkvkqp" rct" nÔkpuwnkpg."

rtkpekrcn"uvkowncvgwt"fg"nÔwvknkucvkqp"rfitkrjfitkswg"fw"inwequg0"Pqwu"rqwxqpu"fqpe"eqpenwtg"

swg"fcpu"egvvg"fivwfg."nc"tfifwevkqp"fg"nc"in{efiokg"rquvrtcpfkcng"gp"ckiw."uwkvg"§"nÔkpiguvkqp"

fg" dkuewkvu" NIK1tkejgu" gp" INF" ugtckv" rtkpekrcngogpv" fwg" §" wpg" oqkpftg" cduqtrvkqp"

inwekfkswg0"

Tgoctswg"<" nÔghhgv" qdugtxfi" kek" guv" wpg" fkokpwvkqp" fg" nÔcduqtrvkqp" rnwv»v" swÔwp"

tcngpvkuugogpv" fg" nÔcduqtrvkqp" fw" inwequg" gv" pqwu" pÔcxqpu" rcu" oku" gp" fixkfgpeg" wpg"

crrctkvkqp"fw"inwequg"gzqiflpg"rtqnqpifig0"

Uejgpm"cxckv"nwk"cwuuk"fivwfkfi"ngu"ghhgvu"fÔwp"tgrcu"NIK"uwt"ngu"ekpfivkswgu"fg"inwequg"

rquvrtcpfkcngu"gp"uwkxcpv"wpkswgogpv"nÔcrrctkvkqp"gv"nc"fkurctkvkqp"fg"inwequg"vqvcn"fcpu"ng"

ucpi0"Kn"qdvgpckv"wpg"tfirqpug"in{efiokswg"ukipkhkecvkxgogpv"fkokpwfig"uwkvg"§"nÔkpiguvkqp"fg"

efitficngu" fÔcxqkpg" *NIK+" gp" eqorctckuqp" §" fgu" hnqeqpu" fg" oc•u" *JIK+0" NÔcrrctkvkqp" fw"

inwequg" vqvcn" pÔfivckv" rcu" cnvfitfig" fg" ocpkfltg" ukipkhkecvkxg" gpvtg" ngu" fgwz" tgrcu." ocku"

nÔwvknkucvkqp"fw"inwequg"fivckv"ukipkhkecvkxgogpv"rnwu"fingxfig"gpvtg"52"gv"82"okpwvgu"crtflu"ng"

tgrcu"NIK0"Ngu"cwvgwtu"qpv"cvvtkdwfi"egv"ghhgv"§"wpg"itcpfg"vgpgwt"gp"rtqvfikpgu"fw"rgvkv/

ffilgwpgt"NIK"swk"c"ceefinfitfi"nc"tfirqpug"kpuwnkpg"gv"nÔwvknkucvkqp"fw"inwequg"gp"eqpufiswgpeg0"

Ocnjgwtgwugogpv."fcpu"egvvg"fivwfg."nÔcrrctkvkqp"fw"inwequg"gzqiflpg"pÔfivckv"rcu"oguwtfig"

gv"rct"eqpufiswgpv"ngu"cwvgwtu"pg"rgwxgpv"rcu"eqpenwtg"fg"ocpkfltg"ffihkpkvkxg"uwt"wp"pqp/

ghhgv"fgu"rtqfwkvu"uwt"nÔcrrctkvkqp"fw"inwequg"gzqiflpg0"

Fcpu" pqvtg" fivwfg." nc" vgpgwt" gp" rtqvfikpgu" fivckv" kfgpvkswg" gpvtg" ngu" tgrcu" gv" pqwu"

pÔcxqpu"rcu"qdugtxfi"wp"vgn"tgvctf"fg"tfirqpug"kpuwnkpkswg0""

Eqoog"ng"uqwnkipg"Uejgpm."egu"fkhhfitgpvu"tfiuwnvcvu"ogvvgpv"dkgp"gp"fixkfgpeg."swg"

vqwu"ngu"rtqfwkvu"ffienctfiu"NIK"qpv"fgu"ofiecpkuogu"fÔcevkqp"fkhhfitgpvu"uwt"ngu"ekpfivkswgu"fg"

inwequg"o‒og"uÔknu"tfiuwnvgpv"vqwu"gp"wpg"fkokpwvkqp"fg"nÔCUE"in{efiokg"§"4"jgwtgu0"

Pqwu"cxqpu"oku"cwuuk"gp"fixkfgpeg"wp"ghhgv"Å"ugeqpf/tgrcu"Ç"fw"rgvkv/ffilgwpgt"NIK."

eg"swk"guv"gp"ceeqtf"cxge"rnwukgwtu"vtcxcwz"rwdnkfiu"pqvcoogpv"fg"Lgpmkpu"gv"Yqngxgt."gv"

rnwu"tfiegoogpv"fg"Pknuuqp"gv"Dlqtem"*Lgpmkpu"gv"cn0"3;:2="Pknuuqp"gv"cn0"422:="Dtkijgpvk"gv"

cn0" 4228+0" Nc" tfirqpug" in{efiokswg" cw" ffilgwpgt" *gzrtkofig" gp" cktg" uqwu" eqwtdg+" fivckv"

rqukvkxgogpv" eqttfinfig" §" nc" tfirqpug" in{efiokswg" cw" rgvkv/ffilgwpgt" *cktg" uqwu" eqwtdg+"
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*t?2.9;."r>2.2223+"gv"§"nc"in{efiokg"lwuvg"cxcpv"ng"ffilgwpgt"*V492+"*t?2.5:."r?2.24+0"Ng"rke"

in{efiokswg" gp" tfirqpug" cw" ffilgwpgt" fivckv" nwk" cwuuk" eqttfinfi" §" nc" tfirqpug" in{efiokswg" cw"

rgvkv/ffilgwpgt0""

Lgpmkpu" cxckv" uwiifitfi" fflu" ngu" cppfigu" :2" swg" nÔcduqtrvkqp" rtqnqpifig" fg" inwequg" §"

rctvkt" fÔwp" tgrcu" fg" ngpvknngu" qw" fwg" §" nÔcffkvkqp" fg" iwct" iwo." rtqxqswckv" wpg" tfirqpug"

in{efiokswg" rnwu" hckdng" cw" rgvkv/ffilgwpgt" gv" cofinkqtckv" nc" vqnfitcpeg" cw" inwequg" cw" tgrcu"

uwkxcpv" *Lgpmkpu" gv" cn0" 3;:4=" Lgpmkpu" gv" cn0" 3;:2+0" Fgrwku" egv" ghhgv" ugeqpf/tgrcu" gpvtg"

rgvkv/ffilgwpgt"gv"ffilgwpgt"c"fivfi"oku"gp"fixkfgpeg"fcpu"rnwukgwtu"fivwfgu" *Nknlgdgti"gv"cn0"

3;;;="Nknlgdgti"("Dl…tem"4222="Dtkijgpvk"gv"cn0"4228+0"Kn"c"fivfi"uwiifitfi"swg"ngu"dfipfihkegu"gp"

vgtog" fÔghhgv" ugeqpf/tgrcu" gpvtg" rgvkv/ffilgwpgt" KI" dcu" gv" ffilgwpgt" ugtckgpv" fwu"

rtkpekrcngogpv" §" wpg" cduqtrvkqp" rtqnqpifig" fgu" inwekfgu" fw" rgvkv/ffilgwpgt" KI" dcu."

kornkswcpv" wpg" uwrrtguukqp" rtqnqpifig" fg" nc" nkrqn{ug" gv" fgu" CIPG" rct" nÔkpuwnkpg." gv"

cofinkqtcpv"nc"ugpukdknkvfi"§"nÔkpuwnkpg"*Yqngxgt"gv"cn0"3;;7="Itcphgnfv"gv"cn0"4228="Dtkijgpvk"

gv"cn0"4228+0"Fcpu"pqvtg"fivwfg."nc"nkrqn{ug"fivckv"kpjkdfig"fg"ocpkfltg"ukokncktg"crtflu"ngu"fgwz"

rgvkvu/ffilgwpgtu" gv" pqwu" pÔcxqpu" rcu" tgvtqwxfi" fg" eqttfincvkqp" gpvtg" nc" eqpegpvtcvkqp" gp"

CIPG"gp"tfirqpug"cw"rgvkv/ffilgwpgt"gv" nc"tfirqpug"in{efiokswg"cw"ffilgwpgt0"Ckpuk." uk"pqwu"

tgvtqwxqpu"wpg"eqttfincvkqp"gpvtg"ngu"tfirqpugu"rtfi"gv"rquv/ffilgwpgtu"gp"vgtogu"fg"in{efiokg"

gp" rtgpcpv" kpfkhhfitgoogpv" vqwu" ngu" uwlgvu" fg" nÔfivwfg." ngu" tfirqpugu" in{efiokswgu" cw"

ffilgwpgt"pÔfivckgpv"rcu"rqwt"cwvcpv"ukipkhkecvkxgogpv"rnwu"hckdngu"rqwt"ng"itqwrg"NIK0""

" Fcpu"wp"fgwzkflog"vgoru."pqwu"cxqpu"xqwnw"tgictfgt"uk"wp"tfiikog"fg"7"ugockpgu"§"

dcug"fg"rtqfwkvu"NIK"fivckv"§"o‒og"fÔcofinkqtgt"ng"ofivcdqnkuog"inwekfkswg"rquvrtcpfkcn0"Ng"

uwkxk"fgu"ekpfivkswgu"fw"inwequg"pqwu"c"rgtoku"fg"xqkt"swg" ngu"ghhgvu"fgu"rgvkvu/ffilgwpgtu"

NIK"fivckgpv"ockpvgpwu"gp"vgtogu"fg"fkiguvkdknkvfi."ect"nÔcrrctkvkqp"fw"inwequg"gzqiflpg"fivckv"

vqwlqwtu" ukipkhkecvkxgogpv" rnwu" hckdng" crtflu" ngu" dkuewkvu" NIK." crtflu" ngu" 7" ugockpgu" fg"

tfiikogu0""

" Pqwu"pÔcxqpu"rcu"vtqwxfi"fÔkpvgtcevkqp"ukipkhkecvkxg"itqwrg,vgoru"rqwt"ngu"ekpfivkswgu"

fw"inwequg"gv"ngu"cwvtgu"rctcoflvtgu"ofivcdqnkswgu."eg"swk"ukipkhkg"swÔkn"pÔ{"c"rcu"gw"fÔghhgv"

ukipkhkecvkh" fgu" 7" ugockpgu" fg" tfiikogu"NIK" qw"JIK" uwt" ngu" tfirqpugu" cwz" rgvkvu/ffilgwpgtu0"

Pqwu"cxqpu"egrgpfcpv"qdugtxfi"wp"ghhgv"vgoru"ukipkhkecvkh"rqwt"nÔCUE"kpetfiogpvfig."ect"ngu"

tfirqpugu" in{efiokswgu" cwiogpvckgpv" fcpu" ngu" fgwz" itqwrgu" crtflu" nÔkpvgtxgpvkqp" fg" 7"

ugockpgu0" Nc"fkhhfitgpeg"gpvtg" ngu" tfirqpugu" in{efiokswgu"guv" tguvfig" ukipkhkecvkxg"gpvtg" ngu"

fgwz"itqwrgu"ocku"vgpfckv"§"fkokpwgt"cw"eqwtu"fw"vgoru0"Ckpuk."kn"pÔ{"c"rnwu"fg"fkhhfitgpeg"

ukipkhkecvkxg"gpvtg"ngu"itqwrgu"cw"lqwt"58"rqwt"nc"tfirqpug"cw"rgvkv/ffilgwpgt0"
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Ngu"ghhgvu"qdugtxfiu"gp"ckiw"pÔqpv"rcu"fivfi"ceegpvwfiu"rct" ng" tfiikog"fg"7" ugockpgu"

NIK0" C" pqvtg" eqppckuucpeg." egvvg" fivwfg" guv" nc" rtgokfltg" §" fivwfkgt" nÔghhgv" fg" nÔKI" uwt" ngu"

ekpfivkswgu"fw"inwequg"§"nc"hqku"gp"ckiw"gv"§"rnwu"nqpi"vgtog0""

NÔfiswkrg"fg"Mkgpu"gv"cn0"cxckv"fivwfkfi"nÔghhgv"fw"v{rg"fg"inwekfgu"*KI"Dcu"qw"KI"Jcwv+"

uwt"nc"ugpukdknkvfi"§"nÔkpuwnkpg"gv"nÔcevkqp"fg"nÔkpuwnkpg"§"eqwtv"gv"rnwu"nqpi/vgtog"*52"lqwtu+0"

Fg"ocpkfltg"kpvfitguucpvg."eqoog"pqwu"nÔcxqpu"cwuuk"qdugtxfi."crtflu"52"lqwtu"fg"tfiikog"KI"

dcu." ngu" eqpegpvtcvkqpu" gp" inwequg" gv" kpuwnkpg" cw" eqwtu" fg" nc" lqwtpfig" pg" uqpv" rnwu"

ukipkhkecvkxgogpv" rnwu" hckdngu" rct" tcrrqtv" cw" tfiikog" KI" Jcwv" *Mkgpu" (" Tkejvgt" 3;;8+0"

FÔcrtflu" ngu" cwvgwtu." eg" rjfipqoflpg" rqwttckv" rtqxgpkt" fÔwpg" cfcrvcvkqp" rtqitguukxg" cw"

tfiikog"KI"dcu."rgwv/‒vtg"rct"wpg"cwiogpvcvkqp"gnng"cwuuk"rtqitguukxg"fw"vcwz"fÔcduqtrvkqp"

fgu"inwekfgu0"Ocku."pqu"fqppfigu"fg"TcG"pg"eqphktogpv"rcu"egvvg"j{rqvjflug"fcpu"pqvtg"ecu0"

Fgu" oguwtgu" fg" nc" ugpukdknkvfi" §" nÔkpuwnkpg" qpv" cwuuk" fivfi" tficnkufigu" fcpu" nÔfivwfg" fg" Mkgpu"

*encoru+"gv"qpv"oqpvtfi"wpg"fkokpwvkqp"fg" nc" ugpukdknkvfi"§" nÔkpuwnkpg" uwkvg"cw" tfiikog" KID."

nqtu" fg" ngwt" fgwzkflog" rcnkgt" fg" encor" swk" fivckv" egrgpfcpv" vtflu" fingxfi" *7" oW1mi1okp+0""

Ugnqp" ngu" cwvgwtu." egvvg" fkokpwvkqp" fg" nc" ugpukdnkvfi" §" nÔkpuwnkpg" rqwttckv" ‒vtg" fwg" §" fg"

pkxgcwz"fÔCIN"rnwu"fingxfiu"*Dqfgp"gv"cn0"3;;3+0"Fcpu"ng"o‒og"ugpu."Tqdgtvuqp"c"oqpvtfi"wpg"

kpjkdkvkqp"fg"nc"nkrqn{ug"uwkvg"§"wpg"uwrrnfiogpvcvkqp"cxge"fg"nÔcokfqp"tfiukuvcpv"rgpfcpv"6"

ugockpgu" *Tqdgtvuqp" gv" cn0" 4227+0" Fg" rnwu." nc" encktcpeg" fw" inwequg" kpuwnkpq/kpfwkvg" fivckv"

ukipkhkecvkxgogpv"rnwu"korqtvcpvg"crtflu"ng"tfiikog"cokfqp"tfiukuvcpv0"Kn"c"fivfi"cwuuk"rtqrqufi"

swg"ngu"CIEE"rnwu"rctvkewnkfltgogpv"ng"rtqrkqpcvg."rtqfwkvu"rct"nc"hgtogpvcvkqp"eqnkswg"fgu"

inwekfgu"pqp"fkiguvkdngu"rqwttckgpv"cwuuk"oqfwngt"ng"ofivcdqnkuog"inwekfkswg"*Xgpvgt"gv"cn0"

3;;2="Vjqtdwtp"gv"cn0"3;;5="Dgtiitgp"gv"cn0"3;;8="Pknuuqp"gv"cn0"4228+0"Egrgpfcpv."fÔcwvtgu"

fivwfgu" pÔqpv" rcu" oqpvtfi" fÔghhgv" tfifwevgwt" fg" nc" in{efiokg" fg" nÔcfokpkuvtcvkqp" tgevcng"

*Yqngxgt"gv"cn0"3;:;+"qw"icuvtkswg"*Ncwtgpv"gv"cn0"3;;7+"fg"rtqrkqpcvg."ocku"rqwt"cwvcpv."

ngu"pkxgcwz"fg"eqpegpvtcvkqpu"gp"CIPG"fivckgpv"fkokpwfiu"fcpu"egu"fgwz"fivwfgu0"Fcpu"pqvtg"

fivwfg."pqwu"pÔcxqpu"rcu"qdugtxfi"fÔghhgv"fw"tfiikog"NIK"uwt"ngu"eqpegpvtcvkqpu""gp"CIPG."pk"

uwt"nÔkpfgz"fÔkpuwnkpq/tfiukuvcpeg"JQOC0"

"

" Pqwu"pg"rqwxqpu"fqpe"rcu"eqpenwtg"§"wpg"cofinkqtcvkqp"fgu"ghhgvu"qdugtxfiu"gp"ckiw"

rct"wp"tfiikog"NIK"fg"7"ugockpgu0"Rqwt"cwvcpv."ngu"7"ugockpgu"fg"tfiikog"NIK"qpv"gpigpftfi"

wpg" rgtvg" fg" rqkfu" ukipkhkecvkxgogpv" rnwu" korqtvcpvg" */3.3" ł" 2.5" mi" fcpu" ng" itqwrg" NIK"

xgtuwu"/2.5"ł"2.4"mi"fcpu"ng"itqwrg"JIK."r?2.26+"gv"wpg"cofinkqtcvkqp"fw"rtqhkn"nkrkfkswg0""

"

"

"
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Gvwfg"Pwvtkqug"
"
"
"

Oqfwncvkqp"fg"nc"in{efiokg"rquvrtcpfkcng"rct"nÔkpiguvkqp"fÔwpg"

fgzvtkpg"jcwvgogpv"hgtogpvguekdng"<"nkdfitcvkqp"fÔfipgtikg"rtqnqpifig"

gv"ghhgv"uwt"nc"eqpegpvtcvkqp"fg"ijtfinkpg"cw"eqwtu"fg"nc"lqwtpfig"

"

"

"

"

"

"

PWVTKQUG̶32."c"tgukuvcpv"fgzvtkp."kpfwegu"c"rtqnqpigf"qzkfcvkqp"rcvvgtp"cpf"

cnvgtu"ucvkgv{/tgncvgf"ijtgnkp"rtqhkng"

Lwnkg/Cppg"Pc¦ctg."Xcnfitkg"Ucwxkpgv."U{nxkg"Pqtocpf."Ncgvkvkc"Fgtgocwz."Okejgn"

Fgucig."Fcpkgn"Yknu"cpf"Octvkpg"Ncxknng."ocpwuetkv""
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Tfiuwofi"
"

Ng" dwv" fg" egvvg" fivwfg" fivckv" fÔfivwfkgt" ngu" ghhgvu" fÔwpg"pqwxgnng" hkdtg" uqnwdng" pqp"

xkuswgwug"gv"hgtogpvguekdng."PWVTKQUG̶32."uwt"ngu"rctcoflvtgu"ofivcdqnkswgu"rquvrtcpfkcwz"

gv" ng"rtqhkn"fg"ijtfinkpg"cw"eqwtu"fg" nc" lqwtpfig0"Fcpu"egvvg"fivwfg" tcpfqokufig."gp" ukorng"

cxgwing"gv"etqkufig."34"jqoogu"uckpu"qpv"kpifitfi"wp"rgvkv/ffilgwpgt"uvcpfctf"cffkvkqppfi"fg"

72i"fg"PWVTKQUG̶32"qw"fg"72"fg"ocnvqfgzvtkpg"*ocnvq."rncegdq+"rwku"wp"ffilgwpgt"uvcpfctf"

7" jgwtgu" crtflu0" PWVTKQUG̶32" gv" nc" ocnvqfgzvtkpg" kuuwu" fg" hctkpg" fg" oc•u" fivckgpv" fqpe"

pcvwtgnngogpv" gptkejk" gp" 5E"gv" ckpuk" pqwu" cxqpu" rw" uwkxtg" ngwt" fgxgpkt"ofivcdqnkswg0" Ngu"

rtqhknu"fg" hgtogpvcvkqp"gv"fÔqz{fcvkqp"fgu"rtqfwkvu" vguvu"qpv"fivfi"ffivgtokpfiu"rct"oguwtg"

ukownvcpfig"fw" 35EQ4"gv"fw"J4"fcpu"nÔckt"gzrktfi0"NÔcrrctkvkqp"fw" 35E"inwequg"gzqiflpg"c"fivfi"

oguwtfig" fcpu" ng" rncuoc." ckpuk" swg" ngu" eqpegpvtcvkqpu" fg" inwequg." kpuwnkpg" gv" ijtfinkpg"

rgpfcpv"32"jgwtgu" uwkvg"§" nÔkpiguvkqp"fgu"rgvkvu/ffilgwpgtu0"NÔqz{fcvkqp"fgu"pwvtkogpvu"c"

fivfi"oguwtfig"rct"ecnqtkofivtkg"kpfktgevg0"Cxge"PWVTKQUG̶32."nÔcrrctkvkqp"fw"35EQ4"fcpu"nÔckt"

gzrktfi" fivckv" ukipkhkecvkxgogpv" rtqnqpifig." ckpuk" swg" nÔgzetfivkqp" fg" J4" *r>202223+0"

NÔcrrctkvkqp" fw" 35E" inwequg" gzqiflpg" fcpu" ng" rncuoc" fivckv" ukipkhkecvkxgogpv" tfifwkvg" cxge"

PWVTKQUG̶32" *r>2.2223+0" Fg" o‒og." ngu" tfirqpugu" in{efiokswg" gv" kpuwnkpkswg" fivckgpv"

fkokpwfigu"*r>2.27+."ocku"cwewp"ghhgv"ugeqpf/tgrcu"pÔc"fivfi"ffivgevfi0"Uwkvg"§"nÔkpiguvkqp"fg"

PWVTKQUG̶32." nc" ufietfivkqp" fg" ijtfinkpg" fivckv" oqkpu" kpjkdfig" crtflu" ng" rgvkv" ffilgwpgt0" Cw"

ffilgwpgt." nc"eqpegpvtcvkqp"fg"ijtfinkpg"fivckv"rnwu" hckdng."gv" nÔguv"tguvfig"lwuswÔ§"V8220"Gp"

eqpenwukqp." nÔqz{fcvkqp"fg" nc" hkdtg"PWVTKQUG̶32"c"fivfi"rtqnqpifig"lwuswÔ§"32"jgwtgu"crtflu"

uqp" kpiguvkqp" cw" rgvkv/ffilgwpgt0" Cw/fgn§" fg" nc" tfifwevkqp" fgu" tfirqpugu" in{efiokswg" gv"

kpuwnkpkswg" rquvrtcpfkcngu." PWVTKQUG̶32" c" fkokpwfi" ng" rtqhkn" fg" ijtfinkpg" cw" eqwtu" fg" nc"

lqwtpfig0" Egek" rqwttckv" ‒vtg" gzrnkswfi" rct" ng" rtqhkn" fÔqz{fcvkqp" rtqnqpifi" fg" nc" hkdtg" swk"

rqwttckv" hqwtpkt" fg" nÔfipgtikg" gp" rjcug" rquvrtcpfkcng" vctfkxg0" Eg" nkgp" rqvgpvkgn" gpvtg" nc"

hgtogpvcvkqp"fgu"hkdtgu"gv"ngwt"ghhgv"uwt"nc"ucvkfivfi"tguvg"pficpoqkpu"§"eqphktogt0""

"

"

"

"
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Kpvtqfwevkqp"

Ngu" tgeqoocpfcvkqpu" pwvtkvkqppgnngu" cevwgnngu" xqpv" fcpu" ng" ugpu" fÔwpg"

cwiogpvcvkqp" fg" nc" eqpuqoocvkqp" fg" hkdtgu" cnkogpvcktgu" rqwt" fkokpwgt" ngu" tkuswgu" fg"

rcvjqnqikgu" v{rg" qdfiukvfi." fkcdflvg" fg" v{rg" 4" qw" ocncfkgu" ectfkqxcuewncktgu0" Ngu" hkdtgu"

cnkogpvcktgu"qpv"fqpe"hckv"nÔqdlgv"fg"pqodtgwugu"fivwfgu"fg"rct"ngwt"wvknkucvkqp"rqvgpvkgnng"

rqwt"cofinkqtgt"egtvckpu"rctcoflvtgu"ofivcdqnkswgu0"Gp"rctvkewnkgt."kn"c"fivfi"ffioqpvtfi"swg"ngu"

hkdtgu"rqwxckgpv"cofinkqtgt"ngu"rtqhknu"in{efiokswg"gv"kpuwnkpkswg"rquvrtcpfkcwz."ckpuk"swg"ng"

ofivcdqnkuog"nkrkfkswg"*Y¯tuej"("Rk/Uwp{gt"3;;9="Dtqyp"gv"cn0"3;;;="Dtccvgp"gv"cn0"3;;3="

Vcrr{"gv"cn0"3;;8="Dqwtfqp"gv"cn0"3;;;="Lwpvwpgp"gv"cn0"4224="Mcdkt"gv"cn0"4224="Dgjcnn"gv"

cn0"4228+."ocku"rqwxckgpv"cwuuk"fkokpwgt"nc"rtkug"cnkogpvcktg"*Dwtvqp/Htggocp"4222="Uncxkp"

4227+0" Ngu" hkdtgu" uqnwdngu." it¤eg" §" ngwt" ecrcekvfi" §" hqtogt" fgu" ignu" xkuswgwz" gv" ckpuk"

cwiogpvgt"nc"xkuequkvfi"fw"dqn"cnkogpvcktg."tgvctfgpv"gv1qw"tfifwkugpv"nc"xkfcpig"icuvtkswg."

fkokpwgpv" nÔcduqtrvkqp" fw" inwequg" gv" ckpuk" tfifwkugpv" ngu" gzewtukqpu" in{efiokswgu"

rquvrtcpfkcngu"*Lgpmkpu"gv"cn0"3;9:="Dtgppcp"4227+0"Rctok"ngu"cwvtgu"rqvgpvkgnu"ofiecpkuogu"

fÔcevkqp"rj{ukqnqikswg"fgu"hkdtgu"uwt"ng"ofivcdqnkuog"fw"inwequg."ng"t»ng"fg"nc"hgtogpvcvkqp"

eqnkswg"c"fivfi"rtqrqufi"rct" nÔkpvgtofifkcktg"fg" nc"rtqfwevkqp"fÔCIEE"*Yqngxgt"gv"cn0"3;;3="

Vjqtdwtp"gv"cn0"3;;5="Xgpvgt"gv"cn0"3;;2="Tqdgtvuqp"gv"cn0"4227+0"Fg"nc"o‒og"ocpkfltg."uk"

ngu"rtqrtkfivfiu"rj{ukeq/ejkokswgu"fgu"hkdtgu"qpv"fivfi"kfgpvkhkfigu"rqwt"rctvkekrgt"§"ngwt"ghhgv"

ucvkfivqiflpg" *Dwtvqp/Htggocp" 4222+." wp" t»ng" rqvgpvkgn" fg" nc" hgtogpvcvkqp" c" cwuuk" fivfi"

rtqrqufi"*Fgn¦gppg"gv"cn0"4229+0"Ngu"ghhgvu"dfipfihkswgu"fgu"hkdtgu"uwt"nc"ucvkfivfi"*Dnwpfgnn"("

Dwtng{"3;:9="Fgncti{"gv"cn0"3;;7="Jqyctvj"gv"cn0"4223="Rgtgktc"("Nwfyki"4223="Dgtvk"gv"cn0"

4227="Fgn¦gppg"gv"cn0"4227="Jqnv"gv"cn0"3;;;="Rcuocp"gv"cn0"3;;9+"gv"uwt"ng"rqkfu"eqtrqtgn"

*Uncxkp" 4227+" rqwttckgpv" ffirgpftg" fg" nÔcevkqp" fg" egtvckpgu" jqtoqpgu" fkiguvkxgu" tfiiwncpv"

nÔjqofiquvcukg" fipgtifivkswg" *Ygkemgtv" gv" cn0" 4228+0" Rctok" egnngu/ek." nc" ijtfinkpg" guv" wpg"

jqtoqpg"qtgzkiflpg"ufietfivfig"rct"nÔguvqoce"gv"swk"lqwg"wp"t»ng"oclgwt"fcpu"nc"tfiiwncvkqp"fg"

nc"rtkug"cnkogpvcktg"*Ewookpiu"gv"cn0"4223+0"Nc"ijtfinkpg"ugtckv"kornkswfig"fcpu"nÔkpkvkcvkqp"

fgu" tgrcu." gp" ghhgv" nc" eqpegpvtcvkqp" rncuocvkswg" fg" ijtfinkpg" cwiogpvg" lwuvg" cxcpv" wp"

tgrcu"gv"fkokpwg"koofifkcvgogpv"crtflu"*Ujkk{c"gv"cn0"4224="Vuej…r"gv"cn0"4223+0"Uc"tfirqpug"

rquvrtcpfkcng" ffirgpf" fg" hcevgwtu" fkfivfivkswgu" gv1qw" fg" hcevgwtu" rquv/icuvtkswgu" gv1qw"

rquvcduqtrvkhu"*Ewookpiu"gv"cn0"4227+0"Ocku"ngu"ghhgvu"fgu"hkdtgu."gv"rnwu"rctvkewnkfltgogpv"

fgu" hkdtgu" hgtogpvguekdngu." uwt" nc" ijtfinkpg" pg" uqpv" rcu" gpeqtg" eqornflvgogpv" finwekffiu"

*Mctjwpgp"gv"cn0"422:+0"

Ng" dwv" fg" egvvg" fivwfg" fivckv" fÔfivwfkgt" ngu" ghhgvu" fÔwpg" pqwxgnng" hkdtg" uqnwdng"

hgtogpvguekdng" pqp" xkuswgwug." PWVTKQUG̶32." uwt" ngu" rctcoflvtgu" ofivcdqnkswgu"
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rquvrtcpfkcwz" gv" nc" eqpegpvtcvkqp" fg" ijtfinkpg0" PWVTKQUG̶32" guv" wpg" fgzvtkpg" fg" oc•u"

hgtogpvguekdng."swk"guv"j{ftqn{ufig"gv"cduqtdfig"fg"ocpkfltg"kpeqornflvg"fcpu"nÔkpvguvkp"it‒ng"

*xcp"fgp"Jgwxgn"gv" cn0" 4227+0" Ng"PWVTKQUG̶32"wvknkufi"fcpu" egvvg"fivwfg"guv"pcvwtgnngopv"

gptkejk"gp" 35E." ect" hcdtkswfi"§"rctvkt"fg"oc•u"swk"rtfiugpvg"wp"gptkejkuugogpv"pcvwtgn"rct"

tcrrqtv" §" nc" rnwrctv" fgu" cwvtgu" rncpvgu" gp" E5" *Uejqgnngt" gv" cn0" 3;:2+0" Ckpuk." ng" fgxgpkt"

ofivcdqnkswg"fg"egvvg"hkdtg"rgwv"‒vtg"uwkxk"it¤eg"§"nc"oguwtg"fw"35EQ4"fcpu"ng"EQ4"gzrktfi."

rtqxgpcpv"fg" nÔqz{fcvkqp"fw"PWVTKQUG̶32" *tfiuwnvcpv"fg" nc" hckdng"rtqrqtvkqp"cduqtdfig"cw"

pkxgcw"kpvguvkpcn+"gv"fg"nc"hgtogpvcvkqp"eqnkswg"oclqtkvcktg0""

Rtgokfltgogpv."pqwu"cxqpu"ffivgtokpfi"ng"rtqhkn"fg"hgtogpvcvkqp"gv"fÔqz{fcvkqp"fg"nc"

hkdtg"gp"wvknkucpv"nc"oguwtg"ukownvcpfig"fw"35EQ4"gv"fw"J4"fcpu"nÔckt"gzrktfi"rqwt"ffivgtokpgt"

nÔqtkikpg" fw" 35EQ4" gzrktfi" *fkiguvkqp" kpvguvkpcng" qw" hgtogpvcvkqp" eqnkswg+" *Nkhuejkv¦" gv" cn0"

4224="U{oqpfu"gv"cn0"4226+0"

Fgwzkflogogpv."pqwu"cxqpu"fivwfkfi"ngu"ghhgvu"ofivcdqnkswgu"fw"PWVTKQUG̶32""uwt" nc"

tfirqpug"§"wp"rgvkv/ffilgwpgt"uvcpfctf"gv"cw"ffilgwpgt"uwkxcpv0"Rqwt"eg"hcktg."nÔcrrctkvkqp"fw"
35E"inwequg"gzqiflpg"fcpu"ng"rncuoc"rtqxgpcpv"fw"PWVTKQUG̶32""c"fivfi"oguwtfig"ckpuk"swg"ngu"

eqpegpvtcvkqpu"rquvrtcpfkcngu"fg"inwequg." kpuwnkpg."gv"ijtfinkpg"rgpfcpv"32"jgwtgu"uwkvg"§"

nÔkpiguvkqp" fÔwp"rgvkv/ffilgwpgt" vguv0" Gp" rctcnnflng." nÔghhgv" fg" nc" hkdtg" uwt" nÔwvknkucvkqp" fgu"

uwduvtcvu"c"fivfi"ffivgtokpfi"rct"nc"oguwtg"fg"nÔqz{fcvkqp"inwekfkswg"gv"nkrkfkswg0""
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ABSTRACT 

The aim of this study was to investigate the effects of a new soluble dietary fiber, 

NUTRIOSE
®

10, a resistant dextrin, on daylong metabolic parameters in the postprandial 

phase and on ghrelin profile. In this randomized simple-blinded cross-over study, 12 healthy 

men ingested a standardized breakfast supplemented with 50g of NUTRIOSE
®

10 or 50g of 

maltodextrin (malto) and then a standardized lunch 5 hours later. NUTRIOSE
®

10 and malto 

are derived from corn flour, thus naturally enriched in 
13

C, allowing the follow-up of their 

metabolic fate. Fermentation and oxidation patterns of test products have been assessed by a 

simultaneous 
13

CO2/H2 breath test. The appearance of exogenous 
13

C-glucose in plasma by 

stable isotope analysis has been measured, as well as glycemia, insulinemia, ghrelin 

concentrations and nutrient oxidation (indirect calorimetry) for 10 hours following breakfast 

ingestion. The appearance of 
13

CO2 was significantly prolonged and H2 excretion 

(fermentation) significantly enhanced with NUTRIOSE
®

10 (p<0.0001). The appearance of 
13

C-glucose in plasma (p<0.0001), the glycemic and insulinemic responses to breakfast 

(p<0.05) were reduced with NUTRIOSE
®

10, but no second-meal effect was observed at 

lunch. Ghrelin secretion was less inhibited with NUTRIOSE
®

10. Then from T270 (just before 

lunch) to T600, ghrelin concentration remained lower with NUTRIOSE
®

10. In conclusion, 

the oxidation of NUTRIOSE
®

10 was prolonged up to 10 hours after ingestion at breakfast. 

NUTRIOSE
®

10 decreased postprandial glycemic and insulinemic response as well as daylong 

satiety-related ghrelin profile. This effect could be explained by the prolonged energy release 

with NUTRIOSE
®

10 in the late postprandial phase. But this potential link between dietary 

fiber fermentation and satiety remained to be confirmed.
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Introduction 

Current recommendations for the 

management of metabolic disorders such 

as obesity, type 2 diabetes and 

cardiovascular diseases are in line with an 

increase in dietary fibers consumption. 

Thus dietary fibers have been extensively 

studied as dietary tools to improve 

metabolic control. More particularly, 

dietary fibers have been shown to improve 

postprandial glucose and insulin profile as 

well as lipid metabolism
1-8

but also to 

decrease food intake 
9,10

. Soluble dietary 

fibers through their ability to form gels and 

to increase gastro-intestinal viscosity that 

delay gastric emptying, reduce the rate of 

glucose absorption and thus decreased 

postprandial glycemic excursions 
11,12

.  

Among other potential physiological 

mechanisms of dietary fiber involved in 

improvement of glucose metabolism, the 

role of fermentation in colon has been 

proposed through the production of SCFA 
13-16

. Similarly, if the bulking and 

viscosity-producing abilities of fibers have 

been identified as to participate in their 

satietogenic effect
9
, a potential role for 

fermentation has been identified
17

. The 

beneficial effect of dietary fibers on satiety
18-22

and body weight management
10

may 

be mediated by gut hormones regulating 

energy metabolism
23

. The gut peptide 

ghrelin, an orexigenic hormone secreted in 

the stomach, is a key factor of the 

regulation of food intake 
24

. Ghrelin has 

been supposed to be involved in meal 

initiation as its plasma concentration rises 

during fasting before a meal and decreases 

immediately after 
25,26

. Modification of 

postprandial concentration of ghrelin is 

depending on dietary factors and/or post-

gastric and/or post-absorptive factors
27

. 

But the effects of dietary fiber and more 

particularly fermentable fiber on ghrelin is 

still not fully understood
28

.  

Therefore, the aim of this study was to 

investigate the effects of a new soluble non 

viscous dextrin fiber, NUTRIOSE
®

10, on 

metabolic parameters and satiety factors. 

NUTRIOSE
®

10 is a resistant dextrin from 

corn starch, incompletely hydrolyzed and 

absorbed in the small intestine 
29

 and may 

be a potential tool for the modulation of 

postprandial metabolism and food intake 

regulation as to improve metabolic risks. 

NUTRIOSE
®

10 is a naturally 
13

C-enriched 

product, as corn plant has a natural 

enrichment of 
13

C compared to most other 

plants
30

. Thus, the metabolic fate of this 

fiber can be traced through the 

measurement of 
13

CO2 in breath excretion 

from NUTRIOSE
®

10 oxidation resulting 

from minor intestinal absorption, as well as 

from major colonic fermentation.  

First, we determined the fermentation and 

oxidation pattern of NUTRIOSE
®

10 using 

a simultaneous 
13

CO2/H2 breath test to 

assess 
13

CO2 origin  (digestion and 

fermentation) 
31,32

. Second, the effects of 

this new resistant dextrin on metabolic and 

satiety-related parameters were 

investigated in response to breakfast and to 

the subsequent lunch. For this purpose, the 

appearance of exogenous 
13

C-glucose from 

NUTRIOSE
®

10 in plasma, the 

concentrations of plasma glucose, insulin 

and ghrelin were measured for 10 hours 

following test breakfast ingestion. In 

parallel, the effect on substrate utilization 

was assessed by measurement of nutrient 

oxidation.  

Subjects and methods 

Subjects 
Fifteen healthy men were first included in 

the study. All subjects received written and 

oral information about the protocol and 

signed an informed consent form. The 

study was approved by the Scientific 

Ethics Committee of Lyon (CPP Sud Est 

II) according to both the French “Huriet-

Serusclat” law and the Second Declaration 

of Helsinki. Pre-study screening tests were 

conducted where each subject gave a blood 

sample, was measured for height and 

weighed and was interviewed regarding 

general health (medical history and 

physical examination). Eating habits, 

especially usual fiber consumption, were 
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also explored by a trained dietician through 

a dietary survey.  

A lactulose breath test was performed to 

exclude subjects who were not hydrogen-

producers. For this test, subjects came at 

the Centre de Recherche en Nutrition 

Humaine Rhône-Alpes at Hôpital Edouard 

Herriot after an overnight 12-hour fast and 

ingested a solution containing 10g of 

lactulose and a standardized breakfast. 

Then, breath samples were collected for 

240 min at 30 min intervals following 

lactulose ingestion. An increase of 10 ppm 

of H2 maintained for at least 3 successive 

time points was used as inclusion criteria. 

The other inclusion criteria for the study 

were men aged 20–65 years, body mass 

index 20–25 kg/m², normal fasting glucose 

concentration < 7.0 mmol/L, total 

cholesterol < 7.0 mmol/l, stable body 

weight over the previous 3 months, normal 

results for pre-inclusion biological tests, 

sedentary or moderate physical activity, 

usual fibre intake, no history of metabolic 

or intestinal disorder, no medication that 

could influence study outcomes.  

Three men were excluded following the re-

study screening: two men because they 

were detected as non hydrogen-producers 

and one man because his BMI was > 25 

kg/m². Finally, 12 men were included, 

aged 29 ± 1 years, weighing 71.7 ± 1.8 kg, 

with a body mass index of 22.7 ± 0.5 

kg/m
2
, and fasting glucose concentration of 

4.49 ± 0.13 mmol/L and fasting total 

cholesterol concentration of 4.66 ± 0.24 

mmol/L (mean ± SEM). 

Test Products and experimental meals 

NUTRIOSE
®

10 (Roquette Frères France) 

is a resistant dextrin made from either 

wheat or corn starch, using a highly 

controlled process of dextrinification. 

During this process, the starch undergoes a 

degree of hydrolysis followed by 

repolymerisation. It is the repolymerisation 

that converts the starch into fiber, by 

causing non-digestible glycosidic bonds to 

be formed, which cannot be cleaved by 

enzymes in the digestive tract, and in 

addition, causes some hindrance to the 

cleavage of the digestible bonds. 

Dextrinification is followed by a separation 

step, which ensures the optimum molecular 

weight distribution.   NUTRIOSE
®

10 

tested in this study presents 75% of fiber 

with a average molecular weight of 4150 

Da. A pure maltodextrin (malto) 

(Glucidex
®

6, Roquette Frères France) was 

selected as placebo. This maltodextrin is 

hydrolyzed and absorbed in the gastro-

intestinal tract up to at least 95%. Corn 

starch was chosen as raw material for the 

NUTRIOSE
®

10 and maltodextrin (malto) 

process, as corn is naturally enriched in 

stable isotope 
13

C 
30

. Moreover, potato 

starch (cultivated in a 
13

CO2 enriched 

atmosphere) was added before processing 

as to increase 
13

C enrichment in test 

products (1g for 4kg of NUTRIOSE®10 or 

1g for 5kg of malto).  

The two tests products were supplied as 

powders. Either 50g of NUTRIOSE
®

10 or 

of malto were mixed with 100 mL of water 

and then ingested in this form (limpid 

solution) as part of a standardized 

breakfast (without fibre). The standardized 

breakfast consisted of 4 toasts, 20g of 

butter, a cup of coffee or tea (without 

sugar). The standardized lunch consisted of 

50g of ham (about one slice), 200g of rice, 

2 toasts and 30g of cheese. The 

composition of the test breakfasts and 

standardized lunch is given in Table 1. 

Experimental design 

This study was designed as a randomized, 

cross-over, single-blind trial. One month 

before beginning the investigations, the 

subjects were asked to avoid the 

consumption of food products which could 

probably affect the gastro intestinal tract 

microflora and alter fermentation pattern. 

Thus, food products containing high 

amount of fibre, pre- or pro-biotics were 

allowed for consumption up to once a 

week (dairy products with added cultures, 

chicory, artichoke, rhubarb, plum, light 

food products, legumes). Moreover, the 

subjects were asked to avoid nutrients 
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known to be enriched in 
13

C (corn starch 

and oil, cane sugar, tropical fruits and 

tinned foods). 24h before the study, they 

were asked to limit their physical activity 

and not to drink alcohol-containing 

beverages. Dietary advices were given to 

each subject as to standardize dinner menu 

(rice, fish, toasts, cheese) on the day before 

investigation and to limit fibre ingestion 

that could interfere with the study 

outcomes. 

Each subject came to the Centre on two 

separate days, with a wash-out of three 

weeks in between. They arrived at the 

Centre at 6.30 a.m. on the exploration day 

following a 12h overnight fast  and had 

either the breakfast with NUTRIOSE
®

10 

test solution or the breakfast with 

maltodextrin test solution (malto), selected 

at random. The body weight was measured 

with a calibrated scale (SECA
�

). At T0, 

subjects ingested the test solution, then the 

standardized breakfast in 15 minutes. 

Blood samples were collected at baseline 

and sequentially every 15 minutes until 60 

minutes, then every 30 minutes until 180 

minutes following ingestion of the 

breakfast and finally every 60 minutes 

between 240 minutes and 600 minutes. The 

standardized lunch was served and 

ingested at T300min. Blood was collected 

in tubes maintained at 4°C and 

immediately centrifuged at 4500 rpm for 

10 minutes at 4°C and then stored at -20°C 

until assay. Blood samples were used to 

determine plasma concentration of glucose, 

insulin, ghrelin, 
13

C-glucose isotopic 

enrichments. Breath samples were also 

collected at baseline and then every hour 

until T600 for breath hydrogen analysis as 

well as for 
13

CO2 isotopic enrichments 

(oxidation of ingested test product). O2

consumption and CO2 production were 

monitored by indirect calorimetry (Datex 

instrument, Helsinki, Finland) before (from 

T-30 to T0) and after tests meal ingestion 

(from T15 to T300 and from T315 to 

T600) in order to calculate total 

carbohydrate and lipid oxidation. Subjects 

remained in the supine position for the 

duration of the study except when required 

to void bladder (urinary nitrogen 

measured: before the breakfast (T0), before 

lunch (T300) and at the end of the 

experiment (T600).  

Analytical procedures 

Breath hydrogen analysis  

After mouth rinsing with an antibacterial 

mouthwash at arrival, subjects were 

instructed to breath out deeply and end 

expiratory breath samples were collected 

directly in a modified bag (Quintron, 

Milwaukee, WI, USA).Then, a sample of 

collected air was injected a Quintron 

Model DP Microlyzer gas chromatograph 

(Quintron Instruments, USA). Hydrogen 

concentration was measured with a 

detected accuracy of ±2 ppm and a linear 

response range of between 2 ppm and 150 

ppm.  

Isotope analysis 

Plasma glucose isotopic enrichments were 

determined on neutral fractions of de-

proteinised plasma samples, partially 

purified over sequential anion-cation 

exchange resins, as previously described 
33

. 

Plasma 
13

C glucose enrichment was 

measured by gas chromatography-

combustion-isotope ratio mass 

spectrometry (GC-C-IRMS, Isoprime, GV 

instruments, Lyon, France) after 

derivatisation to pentaacetylaldonitrile 

glucose 
34

. Breath sample 
13

CO2 to 
12

CO2

ratios were measured on a continuous-flow 

inlet system connected to an Isoprime 

isotope ratio mass spectrometer (GV 

Instrument, Lyon, France).  

The 
13

C isotopic enrichment of test 

products (NUTRIOSE
®

10 and malto) was 

determined by two procedures as 

previously described 
35

. First, the products 

were analyzed using an elemental nitrogen 

and carbon analyzer (Carlo Erba, Massy, 

France) on line with an isotope ratio-mass 

spectrometer (GV Instrument, Lyon, 

France). The 
13

C isotopic enrichment of the 

test products measured was 2.56 ©13
C°/°°

(1.11405 atom%
13

C) and 6.15 ©13
C°/°°
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(1.11799 atom%
13

C) for NUTRIOSE
®

10 

and malto respectively. 

Moreover, the test products underwent an 

acid hydrolysis using chlorhydric acid 

reaction at 100°C for 45 minutes and the 

glucose obtained was purified by 

sequential anion-cation exchange 

chromatography before derivatization as 

glucose pentaacetylaldonitrile and 

analyzed as previously described 
35

, as to 

determine the 
13

C enrichment of the 

derivatized glucose. The 
13

C enrichment of 

the derivatized glucose molecule was 1.81 

©13
C°/°° (1.11322 atom%

13
C) and 5.75 

©13
C°/°° (1.11755 atom%

13
C) for 

NUTRIOSE®10 and malto respectively. 

Metabolites and Hormones 

Glucose concentrations were measured 

with an enzymatic colorimetric method on 

a Cary 50 Bio
©

 spectrophotometer 

(Varian
©

) using a BioMérieux
©

 Glucose 

RTU kit (Marcy l’Etoile, France). Plasma 

insulin and ghrelin concentrations were 

determined by radioimmunoassay using a 

Medgenix Diagnostics kit (Rungis, France 

and Immunotech, Marseille, France) and a 

ghrelin (total) RIA kit respectively. 

Indirect calorimetry  

Respiratory gas exchanges (VCO2 and VO2, 

ml/kg/min) were determined with 

computerized open-circuit calorimetry 

(Deltatrac, Datex instrument, Helsinki, 

Finland) at baseline, and for 5 hours 

following glucose ingestion, at 1-minute 

intervals. Before each test, the Deltatrac 

monitor was adjusted for temperature and 

barometric pressure, calibrated with a gas 

of known CO2 and O2 composition and the 

quality and stability of the calibration were 

checked by an ethanol burning test. Urine 

samples for determination of total nitrogen 

excretion were obtained before breakfast, 

before lunch and at the end of the 

experiment. The protein oxidation was

calculated from nitrogen excreted in urine, 

assuming combustion of 6.25 g of protein/g 

of N excreted 
36

. Total carbohydrate and 

lipid oxidation were calculated using the 

Ferrannini’s equations 
37

.  

Calculations 
13

C-glucose enrichment in plasma 

and 
13

CO2 enrichment in expired air were 

expressed as Atom% Excess, APE. The 

measured Atom%, AP of plasma glucose 

after ingestion was transformed in APE by 

the formula: 

APE = APs –APb 

where APs is the AP of the sample (plasma 

glucose or test product) and APb the AP of 

the plasma glucose at baseline. 

As the 
13

C enrichment of the 

derivatized glucose molecule from the 2 

test products (NUTRIOSE
®

10 and malto) 

differed, a correction was applied to take in 

account test product enrichment at 

baseline. 

Then, APEcor, which represent the % of 

plasma 
13

C-glucose from ingested test 

product was calculated as: 

APEcor = (APEt/APEp) x 100 

where APEt is the APE of plasma 
13

C-

glucose at time (t) and APEp is the APE of 

test product. 

Peaks of glucose, insulin and APEcor were 

calculated as the maximum concentration 

or APE following breakfast for each 

subject (consequently it does not 

correspond to the same time point for each 

subject). Postprandial data were also 

assessed as areas under the curve (AUC) 

calculated using the trapezoidal method 

and integrated throughout the experiment 

(0-600 min) and between 0 and 300 

minutes and 300 and 600 minutes.  

Statistical analysis 

The results at specific time points and the 

areas under the curve (AUCs) were 

expressed as mean ± Standard Error of the 

Mean (SEM).  

A power calculation was performed using 

as the study primary endpoint the 

difference in appearance of exogenous 

glucose in plasma and was also based on a 

previous study examining fermentation of 

a resistant dextrin through breath hydrogen 

excretion in healthy subjects 
38

. According 

to previous studies, 12 subjects per group 
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provided > 80% power to detect a 

significant difference in the total quantity 

of exogenous glucose appearing in the 

plasma between the two groups, when 

investigating differences in postprandial 

glucose kinetics, at the p < 0.05 level 
39,40

.

For each parameter, normality was 

checked before testing. Significant 

differences between products for AUCs 

kinetics and peaks were assessed using a 

paired-sample t test for normally 

distributed data. To compare the response 

to test meals, an analysis of variance 

(ANOVA) for repeated measures with 

product and time as within-participant 

factors was used to determine difference 

between products, over time course, and 

for the interaction meal x time. When there 

was a significant meal x time interaction, 

the difference between meals at specific 

time points was tested a paired-sample t 

test. Statistical significance was inferred at 

p < 0.05. All statistical analyses were 

performed using Statview v 5.0 (SAS 

Institute, Cary, NC) software. 

Results  

Combined 
13

CO2/H2 breath tests 

analysis 

Figure 1 shows the breath hydrogen 

excretion profile for 10 hours following 

NUTRIOSE
®

10 or malto ingestion. Little 

H2 excretion occurred after malto 

consumption, when the ingestion of 

NUTRIOSE
®

10 induced an increase in 

breath H2 (excretion peak 36 ± 6 ppm for 

NUTRIOSE
®

10 versus 20 ± 3 ppm for 

malto, p=0.05). The AUC for breath 

hydrogen was also significantly higher 

with the NUTRIOSE
®

10 (p=0.008).  

Figure 1 also presents the kinetics of 

APEcor CO2, which represents the % of 
13

CO2 from oxidation of ingested test 

product which appears in expired CO2. 

Following test breakfast ingestion, the 

appearance of 
13

CO2 increased for the 2 

products, but the appearance was twice 

lower after the NUTRIOSE
®

10 (main 

product effect, p<0.0001 and peak of 

APEcor CO2: 7.86 ± 0.43 % with 

NUTRIOSE
®

10 vs 17.43 ± 0.42 % with 

malto, p<0.0001). After lunch ingestion at 

T300, the pattern of APEcor CO2 

significantly differed: APEcor CO2 still 

decreased after malto until T600, whereas 

it remained steadier after NUTRIOSE
®

10 

(significant interaction x time and main 

product effect, p<0.0001).  

Metabolites concentration kinetics in 

plasma 

Figure 2 shows the kinetics of APEcor

plasma glucose, which represents the % of 

plasma 
13

C-glucose from ingested test 

product which appears in plasma following 

test breakfast ingestion. The appearance of 

exogenous 
13

C-glucose from test product 

first increased thanks to glucose intestinal 

absorption, and then rapidly decreased 

after T60. When comparing the 2 products’ 

kinetics, the NUTRIOSE®10 curve was 

significantly lower all throughout the 

experiment (significant product x time 

interaction and main product effect, 

p<0.0001). The peak of APEcor plasma 

glucose was also significantly lower (26.36 

± 1.74 % with NUTRIOSE®10 vs 61.32 ± 

1.65 % with malto, p<0.0001).  

The glycemic response was significantly 

lower over the 300 minutes after ingestion 

of NUTRIOSE
®

10 breakfast (Figure 3). 

There was a significant product x time 

interaction (p=0.03) and a significant 

product effect (p<0.0001). Post-breakfast 

glucose peak was also significantly lower 

after NUTRIOSE
®

10 (7.6 ± 0.25 mmol/l 

with NUTRIOSE
®

10 vs 9.50 ± 0.44 

mmol/l after malto, p=0.01). Consequently, 

the early AUC glycemia was significantly 

lower also after NUTRIOSE
®

10 (AUC0-

150min  p = 0.03). Plasma insulin response 

was also significantly lower  after 

ingestion of NUTRIOSE®10 breakfast 

(Figure 3), with a significant product x 

time interaction (p<0.0001), a significant 

product effect (p=0.0004), a lower 

insulinemic peak (58.5 ± 10.6 mU/l with 

NUTRIOSE
®

10 vs 118.0 ± 17.5 mU/l after 

malto, p=0.0002) and a lower AUC 0-300min

(p=0.002). There was no difference 
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between products for glycemic and 

insulinemic responses to lunch (at T300).  

As can be seen on figure 4, following 

breakfast, ghrelin concentration decreased 

at a lesser extend with NUTRIOSE
®

10 

than with malto and remained steadier 

(significant product x time interaction, 

p<0.0001). As a consequence, at T300 just 

before lunch ingestion, ghrelin 

concentration was significantly lower after 

NUTRIOSE
®

10 (934 ± 103 pg/ml with 

NUTRIOSE
®

10 vs 1141 ± 91 pg/ml with 

malto, p=0.03) and ghrelin concentration 

curve remained lower after 

NUTRIOSE
®

10 from T300 (lunch) to 

T600. 

Substrate oxidation  

Post-breakfast CO2 production, VCO2, as 

measured by indirect calorimetry, was 

lower following NUTRIOSE
®

10 ingestion. 

But, after lunch, from T300min to 

T600min, there was no more difference in 

VCO2 between NUTRIOSE
®

10 and malto 

(data not shown). Following breakfast 

ingestion, glucose oxidation was reduced 

with NUTRIOSE
®

10 compared to malto. 

The quantity of total carbohydrate oxidized 

over the 600-minute period (defined as the 

AUC carbohydrate oxidation) was lower 

after NUTRIOSE
®

10 (p=0.08). In parallel, 

lipid oxidation tended to be higher for the 

first 300 minutes. However, difference 

between products was not significant in 

term of quantity of total lipid oxidized 

(data not shown). 

Discussion 

This study demonstrated that 

NUTRIOSE
®

10, a resistant dextrin, 

presented a prolonged oxidation pattern 

that was parallel to its fermentation in 

colon. Thanks to the 
13

C-labelling of tests 

products, this phenomenon has been 

highlighted by the simultaneous use of two 

breath markers: 
13

CO2 as marker of test 

products oxidation and H2 as marker of test 

products fermentation. Interestingly, this 

late oxidation was parallel to a reduction of 

ghrelin level at lunch, although the caloric 

content of the NUTRIOSE
®

10 breakfast 

was lower (100 kcal). This could be one 

potential link between fermentation of 

dietary fibers and their satietogenic effect. 

As indicated by the breath H2 levels, 

colonic fermentation was significantly 

increased after the NUTRIOSE
®

10 

breakfast compared to the malto breakfast. 

When measuring the appearance of 
13

CO2

from oxidation of test products, we saw a 

first larger increase of APEcor CO2 for 

malto that reflected malto intestinal 

digestion and further oxidation. In the 

same time, the increase of APEcor CO2  for 

NUTRIOSE
®

10 was significantly lower, 

(only about 20% of the fiber is digested in 

the small intestine, 
29

. This was confirmed 

by the reduced appearance of exogenous 
13

C-glucose in plasma from test products. 

Then, the oxidation of malto decreased, 

when the oxidation of NUTRIOSE
®

10 

remained steady and prolonged until T600. 

In the same time, VCO2 kinetics were not 

different between products, indicating that 

the observed difference in product 

oxidation could not be allocated to a 

difference in CO2 production rate.  

The maintenance of 
13

CO2 excretion from 

NUTRIOSE
®

10 oxidation was parallel to 

the H2 increase due to fermentation of the 

fiber. Colonic bacterial fermentation 

results in the production of SCFAs 

(acetate, butyrate and propionate) together 

with gazes and heat 
41,42

, with the 

proportion of different SCFAs depending 

on the substrate and eventually on gut 

microflora 
43

. Colonic epithelial cells use 

SCFAs for their metabolism, more 

particularly butyrate 
44

. Once absorbed in 

the colon, residual butyrate, acetate and 

propionate are extracted from portal 

circulation by the liver. Acetate is then 

taken up by peripheral tissues like muscles 

to be metabolized 
45

. Propionate could 

have a neoglucogenic effect in the liver 
46,15,47

, as also demonstrated in hepatocytes 
48

and in ruminants 
44

. In the present study, 

the prolonged appearance of 
13

CO2 was of 

particular interest.We hypothesized that 

SCFAs produced by the fermentation of 
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NUTRIOSE®10 (
13

C- labelled) in the 

colon could be used as neoglucogenic 

substrates before being oxidized. Another 

possible explanation could be that 
13

C- 

labelled SCFAs produced could be 

oxidized in colonocytes or other tissues. 

Thus, the colonic fermentation of 

NUTRIOSE
®

10 provided a more sustained 

energy supply for oxidation. 

One of the main findings of the present 

study was also the significant smoothing of 

daylong ghrelin profile after 

NUTRIOSE
®

10 ingestion. Several 

gastrointestinal hormones (ghrelin, CCK, 

GLP-1, PYY) regulate satiety and appetite 
49

, and dietary fiber action on satiety may 

be mediated via these actors. Following 

NUTRIOSE
®

10 ingestion, post-breakfast 

ghrelin concentration was decreased at a 

lesser extend than after malto. Then, 

ghrelin concentration was significantly 

lower just before lunch ingestion and 

remained lower all through the day. The 

ingestion of maltodextrin or complex 

carbohydrates has been shown to decrease 

ghrelin concentrations 
50

, in proportion of 

their energy content 
51

. Indeed, Callahan 

showed that the decline in ghrelin was all 

the more strong and prolonged that the 

ingested meal was high in calories
51

. This 

is in accordance with the present results, as 

NUTRIOSE
®

10 supplied twice less 

calories than the maltodextrin, and induced 

an acute weaker decrease in ghrelin 

response at breakfast. As caloric content of 

the NUTRIOSE
®

10 breakfast was lower 

than the malto breakfast, a greater rebound 

of ghrelin level were expected 5 hours 

following breakfast ingestion. But actually, 

with NUTRIOSE
®

10 breakfast, ghrelin 

concentration was still not back to its 

baseline level at lunch. This suggested a 

late effect of NUTRIOSE
®

10 that may be 

related to fermentation process that took 

place up to 6 hours following fiber 

ingestion. Up to now, the effect of dietary 

fiber on ghrelin postprandial suppression 

has not been fully clarified, mainly because 

scarce studies have been performed, with 

numerous different dietary fibers 

presenting different properties 
28

. In 

Juvonen’s study, the decrease in 

postprandial ghrelin (0-180 min) was 

greater with high-viscosity oat bran 

beverage than with low-viscosity beverage. 

However, ghrelin concentration just before 

lunch and food intake and appetite ratings 

at subsequent lunch were not affected
52

.

Soluble arabinoxylan (6g) in breakfast 

induced a shorter postprandial decrease in 

ghrelin compared to control breakfast
53

but soluble psyllium fiber (23g) added to a 

300 kcal meal did not alter postprandial 

ghrelin profile 
28

. When added to bread 

matrix, 10g of insoluble wheat fiber 

blunted postprandial decrease in ghrelin 

when 10g of soluble oat fibre did not, once 

again postprandial hunger scores were not 

altered 
23

. Another insoluble fiber, carob 

pulp, did not decrease total ghrelin 

concentration but affected the active form 

acetylated ghrelin
54

. Such discrepancies 

may come from type of ghrelin measured 

and/or type of fibers. As previously shown, 

postprandial ghrelin concentration may 

require a post-gastric feedback
50

. Among 

proposed regulatory factors, an inhibitory 

effect of insulin on ghrelin response has 

been proposed 
55

. Presently, as insulin 

response to breakfast was decreased with 

NUTRIOSE
®

10, the inhibitory effect of 

insulin on ghrelin may have been 

consequently reduced. However, this effect 

is still discussed, and supported by some 

authors 
56,50,55,57

but not all 
58,59

. Together, 

these results suggested a potential effect of 

resistant fiber on ghrelin levels, that may 

be mediated through a prolonged energy 

release by fermentation. 

A limitation of the present results analysis 

could be that we did not performed satiety 

scores in parallel to ghrelin concentration 

measurement. However, in order to acutely 

characterize satiety feelings, such ratings 

of satiety remained subjective and could 

have been highly altered by experimental 

conditions (clinical research context, 

hospital environment).  

The ingestion of NUTRIOSE
®

10 

significantly decreased glycemic as well as 
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insulinemic responses to breakfast.This 

blunted plasma glucose response at 

breakfast compared to malto was 

consistent with the reduced appearance of 

exogenous 
13

C-glucose in plasma 

reflecting a diminution of glucose 

absorption from NUTRIOSE®10 in the 

small intestine, due to many non-

digestibles glucoside linkages 
29

. This 

effect was in accordance with previous 

intervention studies investigating soluble 

fibers effects on postprandial glucose 

metabolism 
60,4,61,5-7,62

. As for resistant 

starches, the reduced glycemic response to 

breakfast could be linked to the reduced 

digestibility of NUTRIOSE
®

10 in the 

small intestine. Presently, this acute lower 

glycemic response at breakfast was not 

predictive of a lower glycemic response at 

the subsequent lunch. Such second-meal 

effect has been reported in several studies 
63-67

. However, the implication of 

fermentation per se in second-meal effect 

is still debated in the semi-acute frame 

between breakfast and lunch 
64,67

.

In conclusion, the present results 

demonstrated that the oxidation of 

NUTRIOSE
®

10, a highly resistant dextrin, 

was prolonged over 10 hours following its 

ingestion at breakfast. Such prolonged 

energy release from NUTRIOSE
®

10 may 

be linked to its colonic fermentation 

resulting in production of SCFAs that can 

act as neoglucogenic substrates for late 

oxidation.  

Interestingly, NUTRIOSE
®

10 ingestion at 

breakfast induced in parallel a significant 

reduction of satiety-related ghrelin level at 

the subsequent lunch, even if the caloric 

load ingested at breakfast was lower. 

Fermentation of dietary fiber may be 

involved in modulating ghrelin and satiety 

possibly through prolonged energy 

released from fermentation. This reduction 

in ghrelin level may lead to a decrease in 

food intake, but relevance of such effects 

should be evidenced in the long term.  

Thus, resistant dextrins, such as 

NUTRIOSE
®

10, present beneficial 

metabolic properties and could be 

considered as potential dietary tools to 

improve the regulation of food intake and 

body weight.       
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TABLES AND FIGURES

TABLE 1: Macronutrient composition of the 2 test breakfasts (NUTRIOSE
®
10  and Malto) of the 

standardized lunch. 

Serving size Proteins Lipids Total CHO Fiber Energy

 g g g g g kcal 

NUTRIOSE®10 breakfast       

        4 toasts 30 3.2 1.2 23.6 1.2 124 

        Butter 20 0.1 16.6 0.1 0 150 

        NUTRIOSE®10  

       (100ml solution)
50 0 0 50 50 100 

        Total  3.3 17.8 73.7  374 

Malto Breakfast       

        4 toasts 30 3.2 1.2 23.6 1.2 124 

        Butter 20 0.1 16.6 0.1 0 150 

        GLUCIDEX 

       (100lm solution)
50 0 0 50 50 200 

         Total  3.3 17.8 73.7  474 

Standardized lunch       

        Ham 50 9 0.6 0 0 57 

        Rice 200 4.6 0.4 52.6 1 238 

        2 toasts 15 1.4 1.1 11.4 0.6 62 

        Cheese 30 8.7 9.4 0 0 113 

        Total  23.7 11.5 64 1.6 470 

"
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FIGURE 1: Kinetics of breath hydrogen (H2) and APEcor CO2 (% of 
13

CO2 from oxidation of ingested 

test product) after consumption of NUTRIOSE
®
10 breakfast (white squares) or malto breakfast (black 

squares). Data are presented as mean ± SEM. A standardized HGI lunch was ingested at t=300 min. H2 

excretion was significantly reduced by NUTRIOSE
®
10 ingestion (p<0.0001). APEcor CO2 was 

significantly reduced after consumption of NUTRIOSE
®
10 (p<0.0001). After T300, APEcor CO2

remained steadier after consumption of NUTRIOSE
®
10 but decreased after consumption of malto 

(p<0.0001). 

FIGURE 2: Kinetics of APEcor plasma glucose (% of 
13

Cglucose from ingested test product) after 

consumption of NUTRIOSE
®
10 breakfast (white squares) or malto breakfast (black squares). Data are 

presented as mean ± SEM. A standardized HGI lunch was ingested at t=300 min. APEcor plasma 

glucose was significantly reduced after consumption of NUTRIOSE
®
10 (p<0.0001). 

FIGURE 3: Mean (± SEM) plasma glucose and insulin responses after consumption of 

NUTRIOSE
®
10 breakfast (white squares) or malto breakfast (black squares). Data are presented as 

mean ± SEM. A standardized HGI lunch was ingested at t=300 min. Glycemic and insulinemic 

responses to breakfast were significantly lower with NUTRIOSE
®
10 compared to malto (piaks and 

AUC, p<0.05). But there was no significant difference between products (NUTRIOSE
®
10 and malto) 

for glycemic and insulinemic responses to lunch ingestion. (* p<0.05 at specific time points). 

FIGURE 4: Mean (± SEM) plasma ghrelin responses after consumption of NUTRIOSE
®
10 breakfast 

(white squares) or malto breakfast (black squares). Data are presented as mean ± SEM. A standardized 

HGI lunch was ingested at t=300 min. Ghrelin concentration decreased at a lesser extend following 

NUTRIOSE
®
10 breakfast and then remained steadier until T600 (p<0.0001). At T300, just before 

lunch, ghrelin concentration was significantly lower with NUTRIOSE
®
10 (p=0.03). 
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Figure 2 
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Figure 3 
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ecwug" fgu" rtqrtkfivfiu" fkhhfitgpvgu" fgu" hkdtgu" wvknkufigu" gv" fgu" eqpegrvkqpu" fgu" fivwfgu0"

Egtvckpgu"hkdtgu"tfifwkugpv"ngu"eqpegpvtcvkqpu"fg"ijtfinkpg"*Lwxqpgp"gv"cn0"422;="O…jnki"gv"cn0"
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4227=" Ygkemgtv" gv" cn0" 4228+" swcpf" fÔcwvtgu" pÔqpv" rcu" fÔghhgv" *Mctjwpgp" gv" cn0" 422:="

Itwgpfgn" gv" cn0" 4228+0" Tqdgtvuqp" c" qdugtxfi" wpg" cwiogpvcvkqp" fg" nc" ijtfinkpg" crtflu" nc"

uwrrnfiogpvcvkqp" fg" 6" ugockpgu" fÔcokfqp" tfiukuvcpv" *Tqdgtvuqp" gv" cn0" 4227+0" Fg" rnwu." uk"

egtvckpgu"hkdtgu"cikuugpv"uwt"ngu"eqpegpvtcvkqpu"fg"ijtfinkpg."egv"ghhgv"pÔguv"rcu"hqtefiogpv"

rctcnnflng" §" wpg" fkokpwvkqp" fg" nc" rtkug" cnkogpvcktg" qw" §" wpg" cwiogpvcvkqp" fg" nc" ucvkfivfi"

*Ygkemgtv" gv" cn0" 4228=" Lwxqpgp" gv" cn0" 422;+0" Ecnncjcp" c" oqpvtfi" swÔkn" pÔ{" cxckv" rcu" fg"

tgncvkqp"gpvtg" ng"rtqhkn"fg"ijtfinkpg"rquvrtcpfkcn" gv" nÔkpvgtxcnng" kpvgtrtcpfkcn" *Ecnncjcp"gv"

cn0" 4226+0" Fg" rnwu." Yqngxgt" c" oqpvtfi" tfiegoogpv" swg" nc" tfirqpug" in{efiokswg" rgt" ug"

pÔkphnwgpeckv"rcu"nc"ucvkfivfi"gp"ckiw."e)guv/§/fktg"§"4"jgwtgu"*Yqngxgt"gv"cn0"422;+0"

""

Ng" eqpvt»ng" fg" nÔcrrfivkv" ugtckv" kphnwgpefi" cwuuk" rct" nc" swcpvkvfi" fg" inwekfgu"

fkurqpkdngu"fcpu"ng"tgrcu0"NÔkpiguvkqp"fÔwpg"egtvckpg"swcpvkvfi"fg"inwekfgu"ugtckv"pfieguucktg"

rqwt" cvvgkpftg" nc" ucvkfivfi" *Vtgodnc{" gv" cn0" 3;;3+0" Fcpu" wpg" fivwfg" tfiegpvg" fg" nÔfiswkrg"

fÔCpfgtuqp."nc"eqpuqoocvkqp"fÔwp"rgvkv/ffilgwpgt"tkejg"gp"hkdtgu"kpuqnwdngu"*rct"tcrrqtv"§"

wp" rgvkv/ffilgwpgt" rcwxtg" gp" hkdtgu." clwuvfiu" gp" rqkfu" gv" xqnwog+." pÔc" rcu" gpvtc¶pfi" fg"

eqorgpucvkqp" gp" rtkug" ecnqtkswg" cw" tgrcu" uwkxcpv" *Jcogfcpk" gv" cn0" 422;+0" Ng" rgvkv/

ffilgwpgt"tkejg"gp"hkdtgu"fivckv"rqwtvcpv"rtguswg"4"hqku"oqkpu"ecnqtkswg"§"nc"dcug0"NÔfipgtikg"

ewownfig"eqpuqoofig"cw"eqwtu"fgu"fgwz"tgrcu"fivckv"fqpe"ukipkhkecvkxgogpv"rnwu"hckdng"crtflu"

ng"rgvkv/ffilgwpgt"tkejg"gp"hkdtgu"kpuqnwdngu0"Fg"rnwu."kn"c"fivfi"rtqrqufi"swÔwpg"tfifwevkqp"fw"

pqodtg"swqvkfkgp"fg"mecn"kpifitfi"fg"322"mecn"rct"lqwt"ugtckv"ukipkhkecvkh"rqwt"rtfixgpkt"wpg"

rtkug"fg"rqkfu"vtqr"korqtvcpvg"ckpuk"swg"ng"ffixgnqrrgogpv"fg"nÔqdfiukvfi"*Jknn"gv"cn0"4225+0""

Gp"eqpenwukqp."ng"nkgp"gpvtg"hkdtgu"hgtogpvguekdngu"gv"ucvkfivfi"tguvg"eqorngzg"gv"ngu"

ofiecpkuogu" kornkswfiu" fcpu" wp" ghhgv" ucvkfivqiflpg" fgu" hkdtgu" uqpv" egtvckpgogpv"owvkrngu0"

Rctok" egu" ofiecpkuogu." wp" t»ng" rqvgpvkgn" fgu" CIEE" kuuwu" fg" nc" hgtogpvcvkqp" eqoog"

hqwtpkuugwtu"fÔfipgtikg"§"eqwtv"vgtog"c"fivfi"gpxkucifi"kek."ocku"tguvg"§"eqphktogt0""

" "

"

"

"

"
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Wpg"rgtuqppg"pqp"fkcdfivkswg"rcuug"gpxktqp"nc"oqkvkfi"fg"uc"xkg"gp"fivcv"rquvrtcpfkcn"

gv"kn"ugodng"fqpe"nfiikvkog"fÔfivwfkgt"ngu"hcevgwtu"swk"rgtogvvgpv"fg"tfiiwngt"ngu"xctkcvkqpu"

fg"nc"in{efiokg"gp"tfirqpug"§"nÔkpiguvkqp"fg"pwvtkogpvu0"Ngu"gzewtukqpu"in{efiokswgu"tguvgpv"

nkokvfigu" ejg¦" ng" uwlgv" uckp."ocku" nc"ffiitcfcvkqp"fw"eqpvt»ng" in{efiokswg"rquvrtcpfkcn" guv"

wpg"rtgokfltg" fivcrg" xgtu" nÔkpvqnfitcpeg" cw" inwequg" swk" cwiogpvg" ng" tkuswg"fg"ffixgnqrrgt"

wnvfitkgwtgogpv" wp" fkcdflvg" fg" v{rg" 40" Fkokpwgt" ngu" gzewtukqpu" in{efiokswgu" gv"

kpuwnkpfiokswgu"rquvrtcpfkcngu"rqwttckv"fqpe"‒vtg"eqpukffitfi"eqoog"hcxqtcdng"fcpu"ng"ecftg"

fg"nc"rtfixgpvkqp"gv"fg"nc"rtkug"gp"ejctig"fkfivfivkswg"fg"nÔkpuwnkpq/tfiukuvcpeg0""

" Fcpu"ngu"fivwfgu"swg"pqwu"xgpqpu"fg"rtfiugpvgt."pqwu"cxqpu"wvknkufi"fkxgtu"kpitfifkgpvu"

*hkdtgu" ｹ/inwecpgu." cokfqp" ngpvgogpv" fkiguvkdng." fgzvtkpg" tfiukuvcpvg+" rqwt" oqfwngt" nc"

tfirqpug"in{efiokswg"rquvrtcpfkcng"fcpu"ng"dwv"fg"tfifwktg"ngu"gzewtukqpu"in{efiokswgu0"Fcpu"

ngu" 5" eqpfkvkqpu" gzrfitkogpvcngu" fivwfkfigu." it¤eg" §" nÔwvknkucvkqp" fgu" kuqvqrgu" uvcdngu" fw"

inwequg."pqwu"cxqpu"rw"ogvvtg"gp"fixkfgpeg"wpg" tfifwevkqp" ukipkhkecvkxg"fg" nc"swcpvkvfi"fg"

inwequg" gzqiflpg" crrctw" fcpu" ng" rncuoc" nqtu" fg" nc" rtgokfltg" rctvkg" fg" nc" rjcug"

rquvrtcpfkcng"*342"okpwvgu+0"Egrgpfcpv." ngu"tfirqpugu"in{efiokswgu"eqttgurqpfcpvgu"pÔqpv"

rcu"fivfi"u{uvfiocvkswgogpv"tfifwkvgu."gv"nÔcpcn{ug"fgu"ekpfivkswgu"fg"ffidkv"fÔcrrctkvkqp"gv"fg"

fkurctkvkqp" fw" inwequg" gzqiflpg" gv" fw" inwequg" gpfqiflpg." ckpuk" swg" egnng" fg" nc" tfirqpug"

kpuwnkpkswg"c"rgtoku"fÔcrrtfijgpfgt"ngu"ofiecpkuogu"fg"tfiiwncvkqp"fg"nc"tfirqpug"in{efiokswg"

rquvrtcpfkcng"inqdcng"ejg¦"ngu"uwlgvu"uckpu"gp"tfirqpug"§"nÔkpiguvkqp"fg"hkdtgu"qw"fg"rtqfwkv""

fÔKI"dcu0"

Fg" rnwu." gp" fivgpfcpv" nÔcpcn{ug" fgu" rctcoflvtgu" ofivcdqnkswgu" cw/fgn§" fg" 342"

okpwvgu."pqwu"cxqpu"rw"ogvvtg"gp"fixkfgpeg"ngu"ghhgvu"ofivcdqnkswgu"§"rnwu"nqpi"vgtog"fw"

tcngpvkuugogpv"gv1qw"fg"nÔcnnqpigogpv"gv1qw"fg"nc"tfifwevkqp"fg" nc"rjcug"fÔcrrctkvkqp"fw"

inwequg"fcpu"ng"rncuoc"uwt"nc"tfirqpug"ofivcdqnkswg"gp"ckiw"*in{efiokg."kpuwnkpg."CIPG.È+"gv"

cw"tgrcu"uwkxcpv."gv"uwt"nÔqz{fcvkqp"fgu"pwvtkogpvu0""

" "

Oqfwncvkqp"fg"nc"in{efiokg"rquvrtcpfkcng"<"nkokvgu"fg"nÔKI"A"

"

Eqoog" egnc" c" ffil§" fivfi" uqwnkipfi" *Nwfyki" 4229+." nÔcpcn{ug" fg" nÔKI" pg" rgtogv" rcu"

ugwng" fÔcrrtfijgpfgt" vqwu" ngu" ofiecpkuogu" uqwu/lcegpvu" §" nc" tfiiwncvkqp" fg" nc" tfirqpug"

in{efiokswg" gp" rjcug" rquvrtcpfkcng0" Nc"oguwtg" fg" nÔKI."o‒og" uk" gnng" c" uqwngxfi" fkxgtugu"

etkvkswgu."guv"wpg"ofivjqfg"wvknkufig"vtflu"nctigogpv"rqwt"encuukhkgt"ngu"inwekfgu"gp"hqpevkqp"

fg"ngwt"ghhgv"uwt" ng"ofivcdqnkuog"inwekfkswg"rquvrtcpfkcn0"Fg"rnwu."fg"pqodtgwugu"fivwfgu"

qpv" oqpvtfi" swg" nc" tfirqpug" in{efiokswg" gpvtg" 2" gv" 342" okpwvgu" fivckv" dkgp" eqttfinfig" cwz"
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hcevgwtu" fg" tkuswg" EX" " *Dcnvcnk" gv" cn0" 4225=" Jgkpg" gv" cn0" 4226=" Mctcdwnwv" gv" cn0" 4227="

Egtkgnnq"gv"cn0"4228+0"

Nc"in{efiokg"§"342"okpwvgu"guv"§" nc"dcug"wp"qwvkn"fkcipquvkswg"fg" nÔkpvqnfitcpeg"cw"

inwequg" gv" fw" fkcdflvg" fg" v{rg" 40" Egrgpfcpv." nÔwvknkucvkqp" gv" ng" ofivcdqnkuog" inqdcn" fw"

inwequg" fwtg" rnwu" fg" fgwz" jgwtgu0" Nkokvgt" ng" uwkxk" fgu" rctcoflvtgu" ofivcdqnkswgu"

rquvrtcpfkcwz" §" 342"okpwvgu" pg" rgtogv" rcu" fg"ogvvtg" gp" fixkfgpeg" ngu" ghhgvu" §"oq{gp"

vgtog" fgu" inwekfgu0" Egek" guv" rnwu" rctvkewnkfltgogpv" korqtvcpv" rqwt" nÔfivwfg" fgu" hkdtgu" gv"

cwvtgu" kpitfifkgpvu" ngpvgogpv"fkiguvkdngu"rqwt" nguswgnu" lwuvgogpv" ngu"ghhgvu"ofivcdqnkswgu"

rqvgpvkgnngogpv"dfipfihkswgu"*fqpv"nc"hgtogpvcvkqp+"crrctckuugpv"cw/fgn§"fg"4"jgwtgu0"Egek"

c" dkgp" fivfi"oku" gp" fixkfgpeg" fcpu" pqvtg" fivwfg" ｹ/inwecpgu." fcpu" ncswgnng" ngu" rjfipqoflpgu"

qdugtxfiu"uwt" nc"ekpfivkswg"fw"inwequg"gv"uwt" nc"in{efiokg"uÔkpxgtuckgpv"§"rctvkt"fg";2"§"342"

okpwvgu"crtflu"nÔkpiguvkqp"fw"rgvkv/ffilgwpgt"vguv0""

FÔcwvtg"rctv."eqoog"egtvckpu"gzrgtvu."pqwu"rgpuqpu"swg"nÔwvknkucvkqp"fg"nÔcktg"uqwu"

eqwtdg"tgncvkxg"fg"nc"in{efiokg"guv"wp"octswgwt"vqwv"cwuuk"korqtvcpv"swg"nÔcktg"uqwu"eqwtdg"

kpetfiogpvfig" *cw/fgn§" fg" nc" in{efiokg" dcucng" eqoog" ffihkpk" rct" nc" hqtowng" fg" nÔKI+" fgu"

ejcpigogpvu"ofivcdqnkswgu"qdugtxfiu0"Gp"ghhgv."egvvg"CUE"cduqnwg"guv"rnwu" tgrtfiugpvcvkxg"

fgu"ghhgvu"inqdcwz."fÔcknngwtu"ngu"ghhgvu"qdugtxfiu"cxge"nÔCUE"uqpv"uqwxgpv"nkuufiu"rct"tcrrqtv"

cwz"xcngwtu"kpetfiogpvfigu"*Rk/Uwp{gt."4224+0"NÔCUE"kpetfiogpvfig"rgtogv."gnng."fg"ogvvtg"gp"

fixkfgpeg" fgu" oqfkhkecvkqpu" rnwu" hkpgu" fg" nc" in{efiokg0" Fcpu" ngu" fivwfgu" rtfiugpvfigu" kek"

egrgpfcpv." ngu" uwlgvu" pg" rtfiugpvckgpv" rcu" fg" fkhhfitgpeg" gp" vgtogu" fg" in{efiokg" dcucng"

*gpvtg"ngu"lqwtpfigu"vguvu"qw"gpvtg"ngu"itqwrgu+"gv"rct"eqpufiswgpv." ngu"ghhgvu"qdugtxfiu"uwt"

nÔCUE"qw"nÔkCUE"fivckgpv"ngu"o‒ogu0"

Eqoog"pqwu"nÔcxqpu"xw."nÔKI"gv"nc"in{efiokg"pg"tgrtfiugpvgpv"rcu"wpg"oguwtg"fktgevg"

fg" nÔcduqtrvkqp" kpvguvkpcng" fgu" inwekfgu." ocku" tghnflvgpv" rnwv»v" ngu" ghhgvu" eqodkpfiu" fgu"

fkhhfitgpvgu" rtqrtkfivfiu" fg" nc" pqwttkvwtg" swk" kphnwgpegpv" ng" ffidkv" fÔcrrctkvkqp" gv" fg"

fkurctkvkqp"fw"inwequg"*gpfqiflpg"gv"gzqiflpg+"fcpu"nc"ektewncvkqp0"Egrgpfcpv."ngu"fkhhfitgpvu"

ofiecpkuogu"tgurqpucdngu"fgu"oqfkhkecvkqpu"fg" nc"tfirqpug"in{efiokswg"§"wp"tgrcu"pg"uqpv"

rcu"vqwu"fiicwz"gp"ocvkfltg"fÔkorcev"ofivcdqnkswg"gv"fqpe"uwt" nc"ucpvfi0"C"egek"uÔclqwvg"nc"

fkhhkewnvfi"§"ffietktg"ngu"ofiecpkuogu"oku"gp"lgw"gv"§"fkuetkokpgt"ngu"ghhgvu"urfiekhkswgu"fÔwp"

eqorqucpv"swcpf"qp"uÔkpvfitguug"§"wp"tgrcu"okzvg"rnwv»v"swÔ§"wp"cnkogpv"ugwn"*Hnkpv"gv"cn0"

4226+0"NÔcrrqtv"fw"uwkxk"fgu"ekpfivkswgu"fg"ffidkv"fg"tgpqwxgnngogpv"fw"inwequg"*crrctkvkqp"

gv" fkurctkvkqp" fw" inwequg" vqvcn" gv" gzqiflpg" gv" rtqfwevkqp" gpfqiflpg" fg" inwequg+" crtflu"

nÔkpiguvkqp"fÔwp"cnkogpv"crrctc¶v"fqpe"kek"vqwv"§"hckv"crrtqrtkfi"rqwt"fivwfkgt"cw"ecu"rct"ecu."

egu"ofiecpkuogu0"Wp"rtqfwkv"rgwv"‒vtg"swcnkhkfi"fÔKI"dcu"ect"kn"c"wp"hckdng"ffidkv"fÔcrrctkvkqp"

fw"inwequg"fcpu"ng"ucpi"qw"rcteg"swÔkn"c"wp"ffidkv"fÔwvknkucvkqp"tgncvkxgogpv"fingxfi0""



"
"
Ejcrkvtg"8"Ï"Tfihngzkqpu"gv"rgturgevkxgu" " 366"

Fg"rnwu."swÔkn"uÔcikuug"fg"nÔKI"qw"fg"nc"EI."egu"kpfgz"pg"rtgppgpv"rcu"gp"eqorvg"nc"

tfirqpug"kpuwnkpkswg"*Eqwnuvqp"gv"cn0"3;:6+="kpfgz"in{efiokswg"gv"kpfgz"kpuwnkpkswg"uqpv"dkgp"

eqttfinfiu"fcpu" nc"rnwrctv"fgu" ecu" *Dl…tem"gv"cn0" 4222+."ocku"rcu"fcpu" vqwu" *Quvocp"gv"cn0"

4223+0"Rct"gzgorng."ngu"rtqfwkvu"nckvkgtu"qpv"wp"ghhgv"kpuwnkpqvtqrg"dkgp"ffioqpvtfi"fw"hckv"

fg"egtvckpu"fg"ngwtu"cekfgu"cokpfiu"gv"kpfwkugpv"fgu"tfirqpugu"kpuwnkpkswgu"rnwu"fingxfigu"cw"xw"

fgu" tfirqpugu" in{efiokswgu" qdvgpwgu" *Pknuuqp" gv" cn0" 4226+0" Fg" rnwu." ng" Tf" *ffidkv" fg"

fkurctkvkqp"fw"inwequg+"guv"rtkpekrcngogpv"ffirgpfcpv"fg"nc"ufietfivkqp"fÔkpuwnkpg"gv"fg"uqp"

cevkqp" uwt" ngu" vkuuwu" *FgHtqp¦q"(" Hgttcppkpk" 3;:4+0" Kn" c" fivfi" rtfiefifgoogpv"oqpvtfi" fcpu"

pqvtg"egpvtg"fg"tgejgtejg"swg"nÔfinfixcvkqp"in{efiokswg"fivckv"ukokncktg"rqwt"nc"ejctig"qtcng"

gp" inwequg" fg" 2.7" i1mi" qw" fg" 3" i1mi" fg" rqkfu" eqtrqtgn" *Vkuuqv" gv" cn0" 3;;2+0" Nc" tfirqpug"

kpuwnkpkswg" rnwu" korqtvcpvg" fcpu" ng" ecu" fg" nc" ejctig" fg" 3" i1mi" c" rgtoku" fg" nkokvgt"

nÔgzewtukqp"in{efiokswg."rct"wpg"kpjkdkvkqp"rnwu" korqtvcpvg"fg"nc"rtqfwevkqp"gpfqiflpg"fg"

inwequg0"Egek"c"rw"‒vtg"oku"gp"fixkfgpeg"gp"wvknkucpv"fgu"kuqvqrgu"uvcdngu"fw"inwequg"*35E"gv"
4J"inwequg"eqoog"egnc"c"fivfi"hckv"fcpu"pqu"fivwfgu+0"

Pqwu"pqwu"uqoogu"fqpe"kpvfitguufiu"fcpu"pqu"fivwfgu"pqp"ugwngogpv"§"nc"oqfwncvkqp"

fg" nc" in{efiokg" rquvrtcpfkcng" rct" nÔfivwfg" fgu" ekpfivkswgu" fw" ffidkv" fg" tgpqwxgnngogpv" fw"

inwequg." ocku" cwuuk" §" uqp" korcev" fkhhfitgpvkgn" §" eqwtv" gv" oq{gp" vgtog" uwt" ngu" tfirqpugu"

in{efiokswg"gv"kpuwnkpkswg."nc"nkrqn{ug"gv"nÔqz{fcvkqp"fgu"uwduvtcvu0"

"

Oqfwncvkqp"fg"nc"rjcug"rquvrtcpfkcng"fw"inwequg"<""

"

È"ghhgv"uwt"ng"rtqhkn"kpuwnkpkswg""

" "

Fcpu"nÔfivwfg"ｹ/inwecpgu."nc"tfirqpug"kpuwnkpkswg"fivckv"ukipkhkecvkxgogpv"rtqnqpifig"gp"

rctcnnflng" §" nÔcrrctkvkqp" rtqnqpifig"fw" inwequg" gzqiflpg"fcpu" ng" rncuoc." eqoog"egnc" c" rw"

‒vtg"oku"gp"fixkfgpeg"it¤eg"cw"octswcig" 35E"fw"inwequg"gzqiflpg0"Pqwu"cxqpu"qdugtxfi"swg""

nÔcrrctkvkqp"fw"inwequg"fcpu"ng"rncuoc"ckpuk" nc"in{efiokg"fivckgpv"vqwv"fÔcdqtf"rnwu"hckdngu"

crtflu" ng"tgrcu"cffkvkqppfi"fg"hkdtgu"ｹ/inwecpgu."rwku" ng"rjfipqoflpg"uÔkpxgtuckv"§"V342""fw"

hckv"fÔwpg"rtqnqpicvkqp"fg" nÔcduqtrvkqp"fw"inwequg0"Rct"eqpvtg."eqoog" ng"rke" kpuwnkpkswg"

pÔfivckv" rcu" ukipkhkecvkxgogpv" fkokpwfi" rct" nÔkpiguvkqp" fg" ｹ/inwecpgu." nc" rtqnqpicvkqp" fg"

nÔcrrctkvkqp" fw" inwequg" c" kpfwkv" wpg" tfirqpug" kpuwnkpkswg" vqvcng" rnwu" korqtvcpvg" *342/582"

okpwvgu"gv"2/582"okpwvgu+0"

Fcpu"nÔfivwfg"Gwtquvctej."pqwu"pÔcxqpu"rcu"qdugtxfi"fg"tfifwevkqp"ukipkhkecvkxg"fg"nc"

tfirqpug"kpuwnkpkswg"uwkvg"§"nÔkpiguvkqp"fw"tgrcu"NIK."eqoog"cvvgpfw"cw"xw"fg"nc"fkokpwvkqp"

fg"nÔcrrctkvkqp"fw"inwequg"gzqiflpg"fcpu"ng"rncuoc0"Egrgpfcpv."nc"oqkpftg"kpjkdkvkqp"fg"nc"



"
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RGI."gnng/o‒og"vtflu"ugpukdng"§"nÔkpuwnkpg."rqwttckv"‒vtg"ng"tghngv"fÔwpg"tfirqpug"kpuwnkpkswg"

rnwu" hckdng." swg" pqwu" pÔcxqpu" rcu" rw" ogvvtg" gp" fixkfgpeg" fw" hckv" fgu" fiectvu/v{rgu"

korqtvcpvu"qdugtxfiu"rqwt"ngu"eqpegpvtcvkqpu"gp"kpuwnkpg"*rqrwncvkqp"jfivfitqiflpg"cxge"fgitfi"

fÔkpuwnkpq/tfiukuvcpeg"xctkcdng"gv1qw"ocpswg"fg"rwkuucpeg+0""

Fcpu"nÔfivwfg"Pwvtkqug"*uwlgvu"uckpu"fg"rqkfu"pqtocn+." nc"fkokpwvkqp"fg"nc"in{efiokg"

rquvrtcpfkcng" uÔceeqorcipckv" egvvg" hqku" fÔwpg" fkokpwvkqp" ukipkhkecvkxg" fg" nc" tfirqpug"

kpuwnkpkswg0"Ocku"kn"hcwv"egrgpfcpv"pqvgt"swg"nc"tfifwevkqp"fg"nc"tfirqpug"in{efiokswg"fivckv"

rnwu"ukipkhkecvkxg"swg"rqwt"pqu"cwvtgu"fivwfgu0"Eqoog"fkuewvfi"rtfiefifgoogpv."egek"rqwttckv"

‒vtg" ng" tghngv" fÔwpg" kpuwnkpq/tfiukuvcpeg" o‒og" hckdng" ejg¦" pqu" uwlgvu" gp" uwtrqkfu." swk"

gzrnkswgtckv" egvvg" itcpfg" xctkcdknkvfi" fgu" tfirqpugu" kpuwnkpkswgu" cvvfipwcpv" ngu" fkhhfitgpegu"

kpvgt/tgrcu0""

Pqwu"cxqpu"fqpe"oku"gp"fixkfgpeg"swg"nÔkpiguvkqp"fg"hkdtgu"qw"fÔcokfqp"ngpvgogpv"

fkiguvkdng" oqfwnckv" nÔcrrctkvkqp" fw" inwequg" gzqiflpg" fcpu" ng" ucpi" *fkokpwvkqp" gv1qw"

rtqnqpicvkqp+." kphnwgp›cpv" fktgevgogpv" nc" ekpfivkswg" fg" nc" tfirqpug" kpuwnkpkswg" gv" rct"

eqpufiswgpv"nc"RGI"gv"nc"tfirqpug"in{efiokswg"inqdcng0""

"

FÔcwvtgu"vtcxcwz"qpv"oqpvtfi"swg"ngu"hkdtgu"kpuqnwdngu"rqwttckgpv"cxqkt"wp"ghhgv"uwt"

ng"ofivcdqnkuog"fw"inwequg"xkc"egvvg"hqku"wpg"ceefinfitcvkqp"fg"nc"tfirqpug"kpuwnkpkswg"gv"wpg"

cwiogpvcvkqp" fg" nÔwvknkucvkqp" fw" inwequg" *Tf" fw" inwequg+0" Gp" eqorctcpv" fgwz" rgvkvu/

ffilgwpgtu"§"fkhhfitgpvu" KI" *353 55"cpf"77 9+." ng"ffidkv"fÔwvknkucvkqp"fw"inwequg"guv"crrctw"

eqoog"wp"ffivgtokpcpv"oclgwt"fg"nÔj{rgtin{efiokg"rquvrtcpfkcng"*Uejgpm"gv"cn0"4225+0"Ngu"

cwvgwtu" qpv" qdugtxfi" swg" ng" rgvkv/ffilgwpgt" KI" dcu" c" kpfwkv" wpg" tfirqpug" kpuwnkpkswg" rnwu"

rtfieqeg" swg" ng" rgvkv/ffilgwpgt" KI" jcwv." kpfwkucpv" wpg" wvknkucvkqp" kpuwnkpq/kpfwkvg" gv" wpg"

fkurctkvkqp"rnwu" tcrkfgu"fw"inwequg"fg" nc"ektewncvkqp"xgtu" ngu" vkuuwu"wvknkucvgwtu0"Egv"ghhgv"

fivckv" pficpoqkpu" nkfi" §" wpg" rnwu" itcpfg" rtqrqtvkqp" fg" rtqvfikpgu" rqvgpvkgnngogpv"

kpuwnkpqvtqrgu"eqpvgpwgu"fcpu"ng"rgvkv/ffilgwpgt"§"KI"dcu0"Pqwu"pÔcxqpu"rcu"qdugtxfi"fg"vgnu"

ghhgvu" uwt" ng" ffidkv" fg" fkurctkvkqp" fw" inwequg" pk" fcpu" nÔfivwfg" ｹ/inwecpgu." pk" fcpu" nÔfivwfg"

Gwtquvctej0"FÔcwvtgu"cwvgwtu"qpv"rtqrqufi"swg" egv"ghhgv" uwt" ng"Tf"rqwttckv"‒vtg" nkfi"§"wpg"

cevkqp"uwt"nc"ufietfivkqp"fg"IKR."rqvgpvkcnkucvgwt"fg"nc"ufietfivkqp"fÔkpuwnkpg"*Ygkemgtv"gv"cn0"

4227+0"

Gp"ghhgv."wp"cwvtg"ghhgv"fgu"hkdtgu"uwt"nc"tfirqpug"kpuwnkpkswg"rqwttckv"rcuugt"rct"wpg"

cevkqp" uwt" ngu" jqtoqpgu" v{rg" kpetfivkpgu0" Nc" eqpegpvtcvkqp" rncuocvkswg" rquvrtcpfkcng" gp"

INR/3" xctkg" ugnqp" ng" v{rg" fg" inwekfg" kpifitfi." ckpuk" gnng" cwiogpvg" crtflu" nÔkpiguvkqp" fg"

inwequg"ocku"rcu"crtflu"nÔkpiguvkqp"fÔqtig"qw"fg"tk¦"eqorngv"*Gnnkqvv"gv"cn0"3;;5+0"NÔghhgv"fgu"

hkdtgu"uwt"ng"INR/3"gv"ng"IKR"c"fivfi"rgw"fivwfkfi"lwuswÔ§"rtfiugpv"ejg¦"nÔjqoog0"Egrgpfcpv."kn"
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ugodngtckv"swg"ngu"hkdtgu"oqfkhkgpv"nc"eqpegpvtcvkqp"rquvrtcpfkcng"fg"INR/3."o‒og"uk"ngu"

fivwfgu"uqpv"fkueqtfcpvgu"uwt"nÔghhgv"gpigpftfi."rtqdcdngogpv"§"ecwug"fw"v{rg"gv1qw"fg"nc"

swcpvkvfi" fg" hkdtgu" fivwfkfiu" *Mctjwpgp" gv" cn0" 422:+." ocku" rgwv" ‒vtg" cwuuk" fg" nc" rfitkqfg"

fÔqdugtxcvkqp."§"eqwtv"qw"nqpi"vgtog0"Rct"gzgorng."nÔkpiguvkqp"fÔcokfqp"tfiukuvcpv"tfifwkv"nc"

tfirqpug"fw"INR/3"eqorctfi"§"nÔkpiguvkqp"fÔcokfqp"fkiguvkdng"*Tcdgp"gv"cn0"3;;6+0"Ygkemgtv"

tcrrqtvg" swg" nÔkpiguvkqp" fg" rckp" gptkejk" gp" hkdtgu" ceefinfltg" nfiifltgogpv" ngu" tfirqpugu"

rquvrtcpfkcngu" fg" nÔkpuwnkpg" gv" fw"IKR" *Ygkemgtv" gv" cn0" 4227+0" Uk" nÔghhgv" fgu" hkdtgu" uwt" nc"

ufietfivkqp" fÔkpetfivkpgu" pÔc" rcu" gpeqtg" fivfi" encktgogpv" gzrnkekvfi." kn" ugodngtckv" swÔkn" uqkv"

fkhhfitgpv"gpvtg"ngu"hkdtgu"kpuqnwdngu"gv"ngu"hkdtgu"uqnwdngu0"Egu"fgtpkfltgu"cwiogpvgtckgpv"ngu"

eqpegpvtcvkqpu"gp"INR/3"ektewncpv"xkc"wpg"cevkqp"fgu"CIEE"kuuwu"fg"nc"hgtogpvcvkqp"uwt"ng"

pkxgcw"fÔCTPo"fg"INR/3"ejg¦"ng"tcv"*Ecpk"gv"cn0"4226="Ygkemgtv"("Rhgkhhgt"422:+0"Rqwt"ng"

oqogpv" ejg¦" nÔjqoog."Ecpk" c"oqpvtfi" ejg¦" fgu" uwlgvu" uckpu" swÔwpg" uwrrnfiogpvcvkqp" gp"

rtfidkqvkswg" *hkdtg" htwevcpg" hgtogpvguekdng." 38i" rct" lqwt+" cwiogpvckv" nc" hgtogpvcvkqp"

eqnkswg"gv"ngu"eqpegpvtcvkqpu"rncuocvkswgu"gp"INR/3"gv"rgrvkfg"[["uwkvg"§"nÔkpiguvkqp"fÔwp"

tgrcu"vguv."gp"rctcnnflng"fÔwpg"fkokpwvkqp"fg" nc"ugpucvkqp"fg"hcko"cw"eqwtu"fg" nc" lqwtpfig"

*Ecpk"gv"cn0"422;+0"Ocku"fcpu"egvvg"fivwfg."nc"tfirqpug"kpuwnkpkswg"pÔfivckv"rcu"oqfkhkfig"rct"nc"

uwrrnfiogpvcvkqp"gp"hkdtgu0"Wp"ffinck"fg"46j"pg"ugtckv"egrgpfcpv"rcu"uwhhkucpv"rqwt"tfiiwngt"

ngu"pkxgcwz"fÔCTPo"fg"INR/3."eqoog"egnc"c"fivfi"rtqrqufi"§"rnwu"nqpi"vgtog"*Tqdgtvuqp"gv"

cn0"4227="Ygkemgtv"gv"cn0"4227+0"Yqngxgt"c"oqpvtfi"ejg¦"fgu" uwlgvu"j{rgtkpuwnkpkswgu"wpg"

cwiogpvcvkqp" fg" nc" rtqfwevkqp" fÔCIEE" rct" hgtogpvcvkqp" eqnkswg" gv" fg" nc" eqpegpvtcvkqp"

rncuocvkswg" fg" INR/3" uwkvg" §" nÔkpiguvkqp" fÔwp" tfiikog" tkejg" gp" hkdtgu" *uwrrnfiogpvfi" gp"

hkdtgu"fg"dnfi+"rgpfcpv"3"cp0"Egu"ghhgvu"crrctckvtckgpv"fg"ocpkfltg"ukipkhkecvkxg"cw"dqwv"fg";"

§"34"oqku"fÔkpvgtxgpvkqp"*Yqngxgt"gv"cn0"422;+0"

"

Swgnu" rqwttckgpv" ‒vtg" ngu" ghhgvu" ofivcdqnkswgu" fÔwpg" fkokpwvkqp" gv1qw" fÔwpg"

rtqnqpicvkqp"fg"nc"tfirqpug"kpuwnkpkswg"rquvrtcpfkcng"A"

Gp" rctcnnflng" §" nc" fkokpwvkqp" fg" nc" tfirqpug" in{efiokswg." wpg" oqkpftg" ufietfivkqp"

kpuwnkpkswg"rquvrtcpfkcng"*gp"tfirqpug"rct"gzgorng"§"wpg"cduqtrvkqp"tcngpvkg"fgu"inwekfgu+"

rqwttckv"‒vtg"ukipkhkecvkxg"o‒og"gp"ckiw"ect"kn"c"fivfi"oqpvtfi"swg"fgu"firkuqfgu."o‒og"dtghu."

fÔj{rgtkpuwnkpfiokg" kpfwkugpv" wpg" kpuwnkpq/tfiukuvcpeg" ejg¦" fgu" uwlgvu" uckpu" *FgHtqp¦q" ("

Hgttcppkpk"3;:4+0"

FÔcwvtg"rctv."wpg"cduqtrvkqp"rtqnqpifig"fgu"inwekfgu"kpfwkv"wpg"ufietfivkqp"rtqnqpifig"

fg" nÔkpuwnkpg."swk" kpfwkv"wpg"uwrrtguukqp"rtqnqpifig"fg" nc" nkrqn{ug"gv"fgu"tfirqpugu"eqpvtg/

tfiiwncvtkegu"fw"inwequg0"Ckpuk."fgu"eqpegpvtcvkqpu"rnwu" hckdngu"gp"CIPG"gv"wpg"wvknkucvkqp"

rtqnqpifig"fw"inwequg"rct"ngu"vkuuwu"rtqxqswgpv"wpg"wvknkucvkqp"fw"inwequg"ceefinfitfig."gv"gp"
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eqpufiswgpeg."nc"in{efiokg"tgxkgpv"§"nc"pqtocng"cnqtu"swg"ng"inwequg"guv"gpeqtg"cduqtdfi"cw"

pkxgcw" fg" nÔkpvguvkp" *Nwfyki" 4224+0" Fcpu" ng" o‒og" ugpu." Nwfyki" c" oqpvtfi" swg." gp"

eqorctckuqp" §" wp" tgrcu" §" KI" dcu." nÔkpiguvkqp" fÔwp" tgrcu" §" KI" jcwv" kpfwkv" wpg" tfirqpug"

kpuwnkpkswg"rnwu"fingxfig"swk"ceegpvwg"nÔwvknkucvkqp"fw"inwequg"rct"ngu"vkuuwu"gv"kpjkdg"nc"RGI"

gv" nc" nkrqn{ug0" Gp" eqpufiswgpeg." nc" dkqfkurqpkdknkvfi" gp" pwvtkogpvu" guv" fkokpwfig" gp" rjcug"

rquvcduqtrvkxg"*oqkpftgu"eqpegpvtcvkqpu"gp"inwequg"gv"CIPG+"gv"rqwttckv"oqfkhkgt"nc"rtkug"

cnkogpvcktg"gv"nÔqz{fcvkqp"fgu"uwduvtcvu"*Nwfyki"4225+0"

"

È"ghhgv"uwt"ngu"CIPGÈ0gv"ghhgv"ugeqpf"tgrcu"

"

Nc" nkrqn{ug."pqwu" nÔcxqpu"xw."guv" vtflu" ugpukdng"§" nÔcevkqp"fg" nÔkpuwnkpg" *Tk¦¦c"gv"cn0"

3;:3+"gv"ngu"xctkcvkqpu"rquvrtcpfkcngu"fg"eqpegpvtcvkqp"fÔkpuwnkpg"qpv"fqpe"fgu"ghhgvu"vtflu"

octswfiu"gv"ugpukdngu"uwt"nc"nkrqn{ug0""

Fcpu" nÔfivwfg" ｹ/inwecpgu." nc" rtqnqpicvkqp" fg" nc" tfirqpug" kpuwnkpkswg" o‒og" §" dcu"

pkxgcw." kpfwkvg" rct" nc" rtqnqpicvkqp" fg" nÔcduqtrvkqp" fw" inwequg" rct" ngu" hkdtgu." c" gw" rqwt"

ghhgv" wpg" kpjkdkvkqp" rtqnqpifig" fg" nc" nkrqn{ug" gv" wp" tgdqpf" vctfkh" fg" nc" eqpegpvtcvkqp" gp"

CIPG0"Ckpuk" ng" tgvqwt" cw" pkxgcw"dcucn" fg" nc" eqpegpvtcvkqp" gp"CIPG"c" fivfi" tgvctffi"fg" 52"

okpwvgu"uwkvg"§"nÔkpiguvkqp"fg"hkdtgu0"

Fcpu" nÔfivwfg" Gwtquvctej." ngu" rtqhknu" rquvrtcpfkcwz" fg" eqpegpvtcvkqp" gp" CIPG"

pÔfivckgpv"rcu"ukipkhkecvkxgogpv"fkhhfitgpvu"gpvtg"ngu"fgwz"tgrcu"vguv"NIK"gv"JIK0"Egek"fivckv"

cvvgpfw"cw"xw"fgu"tfirqpugu" kpuwnkpkswgu."gnngu"cwuuk"pqp"ukipkhkecvkxgogpv"fkhhfitgpvgu0"Fg"

rnwu" crtflu" nÔkpiguvkqp" fgu" fgwz/rgvkvu" ffilgwpgtu" NIK" gv" JIK." nc" tfirqpug" kpuwnkpkswg" guv"

tguvfig" uwrfitkgwtg" §" 42"oW1N" lwuswÔ§" 432"okpwvgu" crtflu" nÔkpiguvkqp" gv" nÔkpjkdkvkqp" fg" nc"

nkrqn{ug"fivckv"fqpe"oczkocng"rgpfcpv"egvvg"rfitkqfg0"Eqoog"wp"ffilgwpgt"uvcpfctfkufi"fivckv"

ugtxk"§"V492"okpwvgu."lwuvg"crtflu"ng"tgdqpf"fgu"eqpegpvtcvkqpu"gp"CIPG."egnngu/ek"pÔfivckgpv"

rcu"tgxgpwgu"§"ngwt"pkxgcw"dcucn"cw"oqogpv"fg"eg"ffilgwpgt0""

Fcpu" nÔfivwfg" Pwvtkqug." nc" fkokpwvkqp" korqtvcpvg" fg" nc" tfirqpug" kpuwnkpkswg" gp"

tfirqpug"§"nÔkpiguvkqp"fg"PWVTKQUG"c"nkokvfi"nÔkpjkdkvkqp"fg"nc"nkrqn{ug"gv"rct"eqpufiswgpv"nc"

ejwvg"fg"nc"eqpegpvtcvkqp"gp"CIPG"gp"rjcug"rquvrtcpfkcng0""

Gp"ckiw."nÔcorngwt"gv"nc"fwtfig"fg"nÔkpjkdkvkqp"fg"nc"nkrqn{ug"gp"rjcug"rquvrtcpfkcng"

guv"fqpe"wp"tghngv"ugpukdng"fg"nc"ekpfivkswg"fg"nc"tfirqpug"kpuwnkpkswg"uwkvg"§"nc"oqfwncvkqp"

fg"nÔcrrctkvkqp"fw"inwequg"gzqiflpg"fcpu"ng"ucpi0"Swgnngu"gp"uqpv"ngu"eqpufiswgpegu"uwt" ng"

ofivcdqnkuog"inwekfkswg"§"rnwu"nqpi"vgtog"A"

"
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Gp" eg" swk" eqpegtpg" nÔghhgv" ugeqpf/tgrcu." Lgpmkpu" cxckv" uwiifitfi" fflu" ngu" cppfigu" :2"

swg" nÔcduqtrvkqp" rtqnqpifig" fg" inwequg" §" rctvkt" fÔwp" tgrcu" fg" ngpvknngu" qw" cffkvkqppfi" fg"

iqoog"fg"iwct."rtqxqswckv"wpg"tfirqpug"in{efiokswg"rnwu"hckdng"gv"cofinkqtckv"nc"vqnfitcpeg"

cw" inwequg" cw" tgrcu" uwkxcpv" *Lgpmkpu" gv" cn0" 3;:2=" Lgpmkpu" gv" cn0" 3;:4+0" Egv" ghhgv" fkv"

Å"ugeqpf/tgrcu"Ç"c"fivfi"ffioqpvtfi"fgrwku"gpvtg"ng"rgvkv/ffilgwpgt"gv" ng"ffilgwpgt"*Nknlgdgti"

gv"cn0"3;;;="Nknlgdgti"("Dl…tem"4222=""Dtkijgpvk"gv"cn0"4228+."ocku"cwuuk"gpvtg"ng"f¶pgt"fg"nc"

xgknng"gv"ng"rgvkv/ffilgwpgt"*Yqngxgt"gv"cn0"3;::d+0"Egrgpfcpv."kn"ugodngtckv"swg"ngu"ghhgvu"

gv"ngu"ofiecpkuogu"oku"gp"lgw"fkhhfltgpv"ugnqp"nc"rfitkqfg"fivwfkfig"*f¶pgt1rgvkv/ffilgwpgt"qw"

rgvkv/ffilgwpgt1ffilgwpgt+0""

Rqwt" ngu" ghhgvu" Å"rgvkv/ffilgwpgt1ffilgwpgt"Ç." wp" fgu" ofiecpkuogu" ghhgevkh" §" eqwtv"

vgtog"ugtckv"wpg"uwrrtguukqp"rtqnqpifig"fg"nc" nkrqn{ug"gv" ng"ockpvkgp"fÔwpg"eqpegpvtcvkqp"

hckdng" gp" CIPG" *Yqngxgt" gv" cn0" 3;;7=" Dtkijgpvk" gv" cn0" 4228+." eqppwu" rqwt" chhgevgt" nc"

ugpukdknkvfi" §" nÔkpuwnkpg" fg" ocpkfltg" fqug/ffirgpfcpvg" *Dgnhqtv" gv" cn0" 4227+0" Gp" ghhgv." gp"

fivwfkcpv" ngu" tfirqpugu" ofivcdqnkswgu" §" rnwukgwtu" rgvkvu/ffilgwpgtu" cxge" fkhhfitgpvu" KI" gv"

swcpvkvfi" fg" inwekfgu" vqvcwz."Yqngxgt" c"oqpvtfi" swg" ngu" pkxgcwz" gp" CIPG" lwuvg" cxcpv" ng"

tgrcu"fivckgpv"rqukvkxgogpv"eqttfinfiu"§" nÔCUE"inwequg"cw"ffilgwpgt0"Egvvg"eqttfincvkqp"c"fivfi"

tgvtqwxfig" rct" Pknuuqp" gpvtg" eqpegpvtcvkqp" gp" CIPG" cxcpv" ng" rgvkv/ffilgwpgt" gv" tfirqpug"

in{efiokswg" cw" rgvkv/ffilgwpgt" *Pknuuqp" gv" cn0" 422:+0" Ckpuk." wpg" fkokpwvkqp" fgu"

eqpegpvtcvkqpu"gp"CIPG"rqwttckv"cofinkqtgt"nc"vqnfitcpeg"cw"inwequg"§"eqwtv"vgtog0"

Fcpu"nÔfivwfg"Gwtquvctej."pqwu"pÔcxqpu"rcu"qdvgpw"fg"fkhhfitgpeg"ukipkhkecvkxg"uwt"nc"

in{efiokg"rquv/ffilgwpgt"ugnqp"ng"v{rg"fg"rgvkv/ffilgwpgt"kpifitfi0"Pqwu"pÔcxqpu"rcu"pqp"rnwu"

qdugtxfi"fg"fkhhfitgpeg"ukipkhkecvkxg"gpvtg"ngu"rtqhknu"fg"eqpegpvtcvkqpu"gp"CIPG"cw"eqwtu"fg"

nc"lqwtpfig."pk"fg"eqttfincvkqp"gpvtg"ngu"eqpegpvtcvkqpu"gp"CIPG"rtfi/ffilgwpgt"gv"nc"tfirqpug"

in{efiokswg" cw" rgvkv/ffilgwpgt0" Egrgpfcpv." pqwu" rctnqpu" fÔghhgv" ugeqpf/tgrcu" o‒og"

oqffitfi" ect" pqwu" cxkqpu" dkgp" wpg" eqttfincvkqp" rqukvkxg" ukipkhkecvkxg" gpvtg" nc" tfirqpug"

in{efiokswg" cw" rgvkv/ffilgwpgt" gv" nc" tfirqpug" in{efiokswg" cw" ffilgwpgt0" Rqwt" nÔfivwfg"

Pwvtkqug." nc" eqpegpvtcvkqp" gp" CIPG" fivckv" rnwu" hckdng" lwuvg" cxcpv" ng" ffilgwpgt" uwkvg" §"

nÔkpiguvkqp"fg"Pwvtkqug0"Ocku." nc"eqpegpvtcvkqp"gp"CIPG"fivckv"tguvfig"rnwu"fingxfig"cw"eqwtu"

fgu" 5" jgwtgu" rtfiefifcpv" ng" ffilgwpgt0" Egvvg" hqku." pqwu" pÔcxqpu" rcu" vtqwxfi" fg" eqttfincvkqp"

gpvtg" ngu" tfirqpugu" in{efiokswgu" rquv/rgvkv/ffilgwpgt" gv" rquv/ffilgwpgt." pk" gpvtg" nc"

eqpegpvtcvkqp"rtfirtcpfkcng"gp"CIPG"gv"nc"tfirqpug"in{efiokswg"rquvrtcpfkcng0""

Pqu" tfiuwnvcvu" pg" pqwu" rgtogvvgpv" rcu" fg" eqphktogt" nÔkornkecvkqp" fgu" pkxgcwz" fg"

eqpegpvtcvkqpu" gp" CIPG" gp" ckiw" uwt" wp" rqvgpvkgn" ghhgv/ugeqpf" tgrcu." qw" gp" vqwv" ecu."

uwrrqugpv" swg" fÔcwvtgu"ofiecpkuogu" gpvtgpv" gp" lgw" fcpu" egvvg" tfiiwncvkqp" uwt" nc" rfitkqfg"

Å"rgvkv/ffilgwpgt1ffilgwpgt"Ç0"
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Rqwt" fgu" rfitkqfgu" rnwu" nqpiwgu" *f¶pgt1rgvkv/ffilgwpgt+." ng" ectcevfltg" Å"KI" dcu"Ç" pg"

ugtckv"rcu"uwhhkucpv"rqwt"kpfwktg"wp"ghhgv"ugeqpf/tgrcu."ocku"ffirgpftckv"cwuuk"fg"nc"vgpgwt"

gp"inwekfgu"pqp/fkiguvkdngu"gv"rqvgpvkgnngogpv"hgtogpvguekdngu"*Dtkijgpvk"gv"cn0"4228+0"Kn"c"

fÔcknngwtu" fivfi" uwiifitfi" swg" ngu" CIEE" kuuwu" fg" nc" hgtogpvcvkqp" fgu" hkdtgu" hgtogpvguekdngu"

tfifwkuckgpv" ngu" eqpegpvtcvkqpu" gp" CIPG" *Yqngxgt" gv" cn0" 3;:;+" gv" rqwxckgpv" ckpuk." §" rnwu"

nqpi"vgtog."cofinkqtgt"nÔwvknkucvkqp"fw"inwequg"kpuwnkpq/kpfwkvg"rct"ng"owueng"uswgngvvkswg0""

Egu"oqfkhkecvkqpu"fgu"ekpfivkswgu"fg"eqpegpvtcvkqpu"rncuocvkswgu"fg"inwequg"gv"gp"

CIPG"ejg¦"fgu"uwlgvu"uckpu"oqfwngpv"nc"dkqfkurqpkdknkvfi"fgu"uwduvtcvu."ocku"swgnu"uqpv"ngu"

ghhgvu"uwt"nÔqz{fcvkqp"fgu"pwvtkogpvu"§"eqwtv"gv"nqpi"vgtogA"

È"Ghhgv"uwt"nÔqz{fcvkqp"fgu"pwvtkogpvu""

"

Fcpu"pqu"fivwfgu."pqwu"cxqpu"qdugtxfi"gp"ckiw"wpg"fkokpwvkqp"*pqp"ukipkhkecvkxg+"fg"

nÔqz{fcvkqp"inwekfkswg"uwkvg"§"nÔkpiguvkqp"fg"ｹ/inwecpgu."fw"rgvkv/ffilgwpgt"§"KI"dcu"gv"fg"nc"

fgzvtkpg"tfiukuvcpvg Pwvtkqug."fw"hckv"rtqdcdngogpv"fÔwpg"oqkpftg"fkurqpkdknkvfi"koofifkcvg"

gp"inwequg"rncuocvkswg0"Ngu"swcpvkvfiu" vqvcngu"fg"inwekfgu"qw"o‒og"fg" nkrkfgu"qz{ffiu"cw"

eqwtu"fgu"lqwtpfigu"vguv"pÔfivckgpv"rcu"ukipkhkecvkxgogpv"oqfkhkfigu0"C"rnwu"nqpi"vgtog"fcpu"

nÔfivwfg"Gwtquvctej."pqwu"pÔcxqpu"rcu"pqp"rnwu"oku"gp"fixkfgpeg"fÔghhgv"fÔwp"tfiikog"KI"dcu"

uwt"nÔwvknkucvkqp"fgu"pwvtkogpvu0"Ngu"kpvgtxgpvkqpu"pwvtkvkqppgnngu"rtqrqufigu"fcpu"pqu"fivwfgu"

pg"uqpv"rcu"uwhhkucpvgu"rqwt"kpfwktg"fgu"oqfkhkecvkqpu"gp"vgtogu"fÔqz{fcvkqp"fgu"uwduvtcvu"

*swcpvkvcvkxgogpv"gv1qw"swcnkvcvkxgogpv+0"

Egu" tfiuwnvcvu" uqpv" gp" ceeqtf" cxge" nc" nkvvfitcvwtg0" Ejg¦" fgu" uwlgvu" uckpu." wpg"

cwiogpvcvkqp"fg" nÔqz{fcvkqp"inwekfkswg"cw"eqwtu"fgu" fgwz"rtgokfltgu"jgwtgu"fg" nc"rjcug"

rquvrtcpfkcng"crtflu"ng"tgrcu"c"fivfi"qdugtxfig"crtflu"nc"eqpuqoocvkqp"fÔwp"rgvkv/ffilgwpgt"§"

KI"jcwv"*Y¯tuej"gv"cn0"3;::+0"C"nÔkpxgtug."nÔkpiguvkqp"fg"rtqfwkvu"§"KI"dcu"ugtckv"tgurqpucdng"

fÔwpg" cwiogpvcvkqp" fg" nÔqz{fcvkqp" nkrkfkswg" rct" tcrrqtv" §" nÔqz{fcvkqp" inwekfkswg"

*Uvgxgpuqp"gv"cn0"4227+0"Gp"ckiw."kn"c"fivfi"oqpvtfi"swg"nÔcffkvkqp"fg"inwekfgu"pqp"fkiguvkdngu"

fkokpwckv"gv"tgvctfckv"ng"rke"fÔqz{fcvkqp"inwekfkswg"rquvrtcpfkcng."xqktg"wpg"rtqnqpicvkqp"

fg" nÔqz{fcvkqp" inwekfkswg" *cvvtkdwfig" §" wpg" fkokpwvkqp" fgu" CIPG" ektewncpvu" gv" fg"

nÔqz{fcvkqp"nkrkfkswg+"*Urctvk"gv"cn0"4222+0"Urctvk"c"oqpvtfi"swg"nÔkpiguvkqp"fg"tgrcu"tkejgu"

gp" inwekfgu" pqp" fkiguvkdngu" cw" eqwtu" fg" nc" lqwtpfig." fkokpwckv" nÔqz{fcvkqp" inwekfkswg" gv"

cwiogpvckv" nÔqz{fcvkqp" nkrkfkswg0" Egrgpfcpv" ng" rjfipqoflpg" uÔkpxgtuckv" nc" pwkv" gv." rct"

eqpufiswgpv." ngu"swcpvkvfiu"inqdcngu"fg" nkrkfgu"gv"inwekfgu"qz{ffigu"cw"eqwtu"fgu"46"jgwtgu"

pÔfivckgpv"rcu"cnvfitfigu"rct"ng"v{rg"fg"inwekfgu"kpifitfiu"*Urctvk"gv"cn0"4222+0"Fcpu"uc"tgxwg."

Fkc¦"tfirgtvqtkg"ngu"fivwfgu"§"eqwtv."oq{gp"gv"nqpi/vgtog"swk"qpv"oguwtfi"ngu"ghhgvu"fg"nÔKI"



"
"
Ejcrkvtg"8"Ï"Tfihngzkqpu"gv"rgturgevkxgu" " 372"

uwt" nÔqz{fcvkqp" fgu" uwduvtcvu" gv" nc" tfirctvkvkqp" inwekfgu1nkrkfgu" qz{ffiu0" O‒og" swcpf"

nÔcnvfitcvkqp"fg"nÔKI"c"kpfwkv"fgu"fkhhfitgpegu"gp"tfirqpugu"kpuwnkpkswgu."ngu"oqfkhkecvkqpu"fgu"

rtqhknu"fÔqz{fcvkqp"fgu"pwvtkogpvu"uqpv"pfiinkigcdngu0"Ugnqp"Fkc¦."ngu"oqfkhkecvkqpu"fw"rtqhkn"

fg" eqpegpvtcvkqp" gp" kpuwnkpg" pg" uqpv" rcu" uwhhkucpvgu" gp" cornkvwfg" gv" gp" fwtfig" rqwt"

oqfkhkgt" ng" rtqhkn" fÔqz{fcvkqp" fgu" pwvtkogpvu" gp" rjcug" rquvrtcpfkcng" *F‡c¦" gv" cn0" 4227="

F‡c¦"gv"cn0"4228+0"

"

Eqpenwukqp"gv"rgturgevkxgu"

"

NÔfivwfg" fg" nÔkorcev" fg" nÔkpiguvkqp" fg" inwekfgu" hckdngogpv." ngpvgogpv" gv1qw" pqp"

fkiguvkdngu" kphnwgp›cpv" nc" fkurqpkdknkvfi" rquvrtcpfkcng" fw" inwequg" rgtogv" fg" okgwz"

eqortgpftg"ngu"ofiecpkuogu"uqwu/lcegpvu"§"nc"tfirqpug"in{efiokswg"rquvrtcpfkcng0""

Pqwu"cxqpu"oqpvtfi"fcpu"pqu"5"fivwfgu"fÔkpvgtxgpvkqp"swÔkn"fivckv"rquukdng"fg"tfifwktg"

nÔcrrctkvkqp" fw" inwequg" gzqiflpg" gp" rjcug" rquvrtcpfkcng" rct" nÔwvknkucvkqp" fg" hkdtgu" qw" fg"

rtqfwkvu" §" KI" dcu0" Egrgpfcpv." nÔwvknkucvkqp" fgu" kuqvqrgu" uvcdngu" c" rgtoku" fg" ogvvtg" gp"

fixkfgpeg"swg"ngu"ghhgvu"uwt"nc"in{efiokg"rquvrtcpfkcng"fivckgpv"rnwu"oqfguvgu."fw"hckv"fg"nc"

tfiiwncvkqp" ghhkeceg" ejg¦" ngu" uwlgvu" uckpu." rct" nÔcevkqp" fg" nÔkpuwnkpg" uwt" nc" rtqfwevkqp"

gpfqiflpg" fg" inwequg0" NÔghhgv" fg" vgnngu" kpvgtxgpvkqpu" rqwt" tfifwktg" nc" in{efiokg"

rquvrtcpfkcng" rqwttckv" fqpe" ‒vtg" rnwu" octswfi" ejg¦" fgu" uwlgvu" fqpv" ng" eqpvt»ng" fg"

nÔjqofiquvcukg"inwekfkswg"guv"ffil§"cnvfitfi"*rgtuqppgu"kpvqnfitcpvgu"cw"inwequg"qw"fkcdfivkswgu"

fg" v{rg" 4+0" Rctok" ngu" vtqku" fivwfgu" rtfiugpvfigu." ugwng" nÔfivwfg" Gwtquvctej" tficnkufig" §" nqpi"

vgtog"c"oguwtfi"nÔghhgv"fg"nc"oqfwncvkqp"fg"nc"in{efiokg"rquvrtcpfkcng"uwt"ngu"hcevgwtu"fg"

tkuswgu" EX" *fkokpwvkqp" ukipkhkecvkxg" fw" rqkfu" eqtrqtgn." fw" ejqnguvfitqn" vqvcn" gv" fw" NFN/

ejqnguvfitqn"crtflu"ng"tfiikog"KI"dcu+0""

Pqwu" cxqpu" cwuuk" rw" oqpvtgt" swg" ngu" ghhgvu" fg" nc" oqfwncvkqp" fg" nÔcrrctkvkqp" fw"

inwequg"gp"rjcug"rquvrtcpfkcng"ug"rtqnqpigckgpv"dkgp"cw/fgn§"fg"4"jgwtgu"crtflu"nÔkpiguvkqp"

fw"tgrcu0"Pqwu"cxqpu"ckpuk"oku"gp"fixkfgpeg"wpg"oqfkhkecvkqp"ukipkhkecvkxg"fgu"rctcoflvtgu"

ofivcdqnkswgu"cw"tgrcu"uwkxcpv"*tfirqpug"in{efiokswg."CIPG."dkqfkurqpkdknkvfi"gp"pwvtkogpvu."

ijtfinkpg+"gv"fw"rtqhkn"fg"eqpegpvtcvkqp"rquvrtcpfkcng"gp"CIPG"cw"eqwtu"fg"nc"lqwtpfig0"Egu"

ghhgvu"fivckgpv" kpvkogogpv" nkfiu"§" nc"ekpfivkswg"fÔcrrctkvkqp"fw"inwequg"gzqiflpg"gv1qw"§" nc"

ekpfivkswg"fg"nc"tfirqpug"kpuwnkpkswg0"Egek"coflpg"§"uÔkpvgttqigt"uwt"ngu"octswgwtu"rgtvkpgpvu"

gv" kpvfiitcvkhu" fg" nc" tfirqpug" in{efiokswg" rquvrtcpfkcng" gv" fg" ugu" eqpufiswgpegu"<" KI"A"

Rke"in{efiokswgA"CUEA"CUEk"A"Tfirqpug"kpuwnkpkswg"A""

"
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Fgu" fivwfgu" §" rnwu" nqpi" vgtog" gv" ejg¦" fgu" rqrwncvkqpu" rcvjqnqikswgu" uqpv" fqpe"

pfieguucktgu"rqwt"fixcnwgt"nÔwvknkvfi"fg"nc"rtqnqpicvkqp"fg"nc"rjcug"rquvrtcpfkcng"fw"inwequg"

uwt" nc" ugpukdknkvfi" §" nÔkpuwnkpg." ngu" octswgwtu" fw" uvtguu" qz{fcpv" gv" fg" tkuswg" EX0" Ngu"

eqpufiswgpegu" ofivcdqnkswgu" fg" nc" fkokpwvkqp1rgtvg" fg" nc" rfitkqfg" fg" lĝp" kpvgtrtcpfkcn"

tguvgpv"gp"ghhgv"gpeqtg"§"fiencktekt0""
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̋ Ghhgv"ugeqpf/tgrcuA"UcvkfivfiA
̋ Kpjkdkvkqp"rtqnqpifig"fg"nc"nkrqn{ugA
̋ Oqfkhkecvkqp"fg"nc"dkqfkurqpkdknkvfi"gp"

uwduvtcvA
̋ Ugpukdknkvfi"§ nÔkpuwnkpg
̋ Uvtguu"qz{fcpv"gv"tkuswgu"ectfkq/xcuewncktguA
̋ Rgtvg"fw"lĝp"kpvgtrtcpfkcnA

Swgnu"octswgwtu"fg"nc"
tfirqpug"in{efiokswg"

rquvrtcpfkcngA

̋ Kpfgz"in{efiokswgA
̋ Rke"in{efiokswgA
̋ Cktg"uqwu"nc"eqwtdg"1"Cktg"uqwu"nc"eqwtdg"kpetfiogpvfigA
̋ Ffinck"fg"tgvqwt"§ nc"in{efiokg"dcucngA
̋ Ekpfivkswg"fg"nc"tfirqpug"kpuwnkpkswgA

Eqpufiswgpegu"fg"nc"
rtqnqpicvkqp"fg"nc"rjcug""
rquvrtcpfkcng"fw"inwequgA
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̋ Ghhgv"ugeqpf/tgrcuA"UcvkfivfiA
̋ Kpjkdkvkqp"rtqnqpifig"fg"nc"nkrqn{ugA
̋ Oqfkhkecvkqp"fg"nc"dkqfkurqpkdknkvfi"gp"

uwduvtcvA
̋ Ugpukdknkvfi"§ nÔkpuwnkpg
̋ Uvtguu"qz{fcpv"gv"tkuswgu"ectfkq/xcuewncktguA
̋ Rgtvg"fw"lĝp"kpvgtrtcpfkcnA

Swgnu"octswgwtu"fg"nc"
tfirqpug"in{efiokswg"

rquvrtcpfkcngA

̋ Kpfgz"in{efiokswgA
̋ Rke"in{efiokswgA
̋ Cktg"uqwu"nc"eqwtdg"1"Cktg"uqwu"nc"eqwtdg"kpetfiogpvfigA
̋ Ffinck"fg"tgvqwt"§ nc"in{efiokg"dcucngA
̋ Ekpfivkswg"fg"nc"tfirqpug"kpuwnkpkswgA

Eqpufiswgpegu"fg"nc"
rtqnqpicvkqp"fg"nc"rjcug""
rquvrtcpfkcng"fw"inwequgA

Eqpufiswgpegu"fg"nc"
rtqnqpicvkqp"fg"nc"rjcug""
rquvrtcpfkcng"fw"inwequgA
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"
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"

CHUUC" *Cigpeg" Htcp›ckug" fg" Ufiewtkvfi" Ucpkvcktg" fgu" Cnkogpvu+." 42240" Fkgvct{" hkdtg<"
fghkpkvkqpu." cpcn{uku" cpf" pwvtkvkqp" enckou." Tgrqtv" qh" vjg" Urgekcnkuv" Gzrgtv" Eqookvvgg" qp"
Jwocp"Pwvtkvkqp0"
"
Ciigvv."R0L0"gv"cn0."42270"Rcuuencko,0"Gwtqrgcp"Lqwtpcn"qh"Pwvtkvkqp."66*2+."k7/k520"
"
Cpfgtuqp." I0J0" (" Yqqfgpf." F0." 42250" Ghhgev" qh" in{egoke" ectdqj{ftcvgu" qp" ujqtv/vgto"
ucvkgv{"cpf"hqqf"kpvcmg0"Pwvtkvkqp"Tgxkgyu."83*7"Rv"4+."U39/480"
"
Cpfgtuqp."L0Y0."3;;70"Fkgvct{"hkdtg."eqorngz"ectdqj{ftcvg"cpf"eqtqpct{"ctvgt{"fkugcug0"
Vjg"Ecpcfkcp"Lqwtpcn"qh"Ectfkqnqi{."33"Uwrrn"I."77I/84I0"
"
Cpfgtuqp."L0Y0"gv"cn0."3;;;0"Ghhgevu"qh"ru{nnkwo"qp"inwequg"cpf"ugtwo"nkrkf"tgurqpugu" kp"
ogp" ykvj" v{rg" 4" fkcdgvgu" cpf" j{rgtejqnguvgtqngokc0" Vjg" Cogtkecp" Lqwtpcn" qh" Enkpkecn"
Pwvtkvkqp."92*6+."688/6950"
"
Cpfgtuqp." L0Y0" (" Dtkfigu." U0T0." 3;:60" Ujqtv/ejckp" hcvv{" cekf" hgtogpvcvkqp" rtqfwevu" qh"
rncpv" hkdgt" chhgev" inwequg" ogvcdqnkuo" qh" kuqncvgf" tcv" jgrcvqe{vgu0" Rtqeggfkpiu" qh" vjg"
Uqekgv{" hqt" Gzrgtkogpvcn" Dkqnqi{" cpf" Ogfkekpg0" Uqekgv{" hqt" Gzrgtkogpvcn" Dkqnqi{" cpf"
Ogfkekpg"*Pgy"[qtm."P0[0+."399*4+."594/5980"
"
Cpfgtuqp." L0Y0" (" Jcppc." V0L0." 3;;;0" Korcev" qh" pqpfkiguvkdng" ectdqj{ftcvgu" qp" ugtwo"
nkrqrtqvgkpu" cpf" tkum" hqt" ectfkqxcuewnct" fkugcug0" Vjg" Lqwtpcn" qh" Pwvtkvkqp." 34;*9" Uwrrn+."
3679U/88U0"
"
Cpftggnnk." H0"("Iktctf." L0." 42270"Tfiiwncvkqp" fg" n)jqofiquvcukg" inwekfkswg0"Fcpu"Vtckvfi" fg"
fkcdfivqnqikg0"Ofifgekpg/uekgpegu0""Rctku."rr0"44/620"
"
Cwiwuvkp."N0U0"gv"cn0."42240"In{egoke"kpfgz"kp"ejtqpke"fkugcug<"c"tgxkgy0"Gwtqrgcp"Lqwtpcn"
qh"Enkpkecn"Pwvtkvkqp."78*33+."326;/32930"
"
Dcnn."U0F0"gv"cn0."42250"Rtqnqpicvkqp"qh"ucvkgv{"chvgt" nqy"xgtuwu"oqfgtcvgn{"jkij"in{egoke"
kpfgz"ogcnu"kp"qdgug"cfqnguegpvu0"Rgfkcvtkeu."333*5+."6::/6;60"
"
Dcnvcnk."O0"gv"cn0."42250"Cuuqekcvkqp"dgvyggp"rquvrtcpfkcn"j{rgtkpuwnkpgokc"cpf"eqtqpct{"
ctvgt{"fkugcug"coqpi"pqp/fkcdgvke"yqogp<"c"ecug"eqpvtqn"uvwf{0" Kpvgtpcvkqpcn"Lqwtpcn"qh"
Ectfkqnqi{."::*4/5+."437/4430"
"
Dcufgxcpv."C0."42230"Cnkogpvu"hqpevkqppgnu0"Fcpu"Vtckvfi"fg"pwvtkvkqp"enkpkswg"fg"n)cfwnvg0""
Rctku<"Hncooctkqp."rr0"8;3/8;40"
"
Dcvvkncpc." R0" gv" cn0." 42230" Ogejcpkuou" qh" cevkqp" qh" dgvc/inwecp" kp" rquvrtcpfkcn" inwequg"
ogvcdqnkuo"kp"jgcnvj{"ogp0"Gwtqrgcp"Lqwtpcn"qh"Enkpkecn"Pwvtkvkqp."77*7+."549/5550"
"
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Dgjcnn."M0O0"("Jcnnhtkuej."L0."42240"Rncuoc"inwequg"cpf"kpuwnkp"tgfwevkqp"chvgt"eqpuworvkqp"
qh"dtgcfu"xct{kpi" kp"co{nqug"eqpvgpv0"Gwtqrgcp"Lqwtpcn"qh"Enkpkecn"Pwvtkvkqp."78*;+.";35/
;420"
"
Dgjcnn."M0O0." Uejqnhkgnf."F0L0"("Jcnnhtkuej." L0."42260"Fkgvu" eqpvckpkpi" dctng{" ukipkhkecpvn{"
tgfweg" nkrkfu" kp"oknfn{" j{rgtejqnguvgtqngoke"ogp" cpf" yqogp0" Vjg" Cogtkecp" Lqwtpcn" qh"
Enkpkecn"Pwvtkvkqp.":2*7+."33:7/33;50"
"
Dgjcnn."M0O0"gv"cn0."42280"Eqpuworvkqp"qh"dqvj"tgukuvcpv"uvctej"cpf"dgvc/inwecp"kortqxgu"
rquvrtcpfkcn"rncuoc"inwequg"cpf"kpuwnkp"kp"yqogp0"Fkcdgvgu"Ectg."4;*7+.";98/;:30"
"
Dgnhqtv."T0"gv"cn0."42270"Fqug/tgurqpug"ghhgev"qh"gngxcvgf"rncuoc"htgg"hcvv{"cekf"qp"kpuwnkp"
ukipcnkpi0"Fkcdgvgu."76*8+."3862/386:0"
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The glycaemic index (GI) has been developed in order to classify food according to the postprandial glycaemic response. This parameter is of

interest, especially for people prone to glucose intolerance; however, the effects of a low-GI (LGI) diet on body weight, carbohydrate and

lipid metabolism remain controversial. We studied the effects of either a LGI or high-GI (HGI) diet on weight control and cardiovascular

risk factors in overweight, non-diabetic subjects. The study was a randomized 5-week intervention trial. The thirty-eight subjects (BMI 27·3

(SEM 0·2) kg/m2) followed an intervention diet in which usual starch was replaced ad libitum with either LGI or HGI starch. Mean body

weight decrease was significant in the LGI group (21·1 (SEM 0·3) kg, P¼0·004) and was significantly greater than in the HGI group (20·3

(SEM 0·2) kg, P¼0·04 between groups). Hunger sensation scales showed a trend towards a decrease in hunger sensation before lunch and

dinner in the LGI group when compared with the HGI group (P¼0·09). No significant increase in insulin sensitivity was noticed. The LGI

diet also decreased total cholesterol by 9·6% (P,0·001), LDL-cholesterol by 8·6% (P¼0·01) and both LDL-:HDL-cholesterol ratio (10·1%,

P¼0·003) and total:HDL-cholesterol ratio (8·5%, P¼0·001) while no significant changes were observed in the HGI group. Lowering the GI

of daily meals with simple dietary recommendations results in increased weight loss and improved lipid profile and is relatively easy to implement

with few constraints. These potential benefits of consuming a LGI diet can be useful to develop practical dietetic advice.

Glycaemic index: Weight loss: CVD: Glucose oxidation: Insulin: Cholesterol

The notion of glycaemic index (GI) was introduced two dec-
ades ago to compare food exchanges within carbohydrate

food categories1. Two tables of GI values were successively
published in 19952 and 20023 and referenced nearly 1300
foods and ingredients. The classification of carbohydrates

into simple or complex carbohydrates is of little use for
food GI prediction. GI is influenced by starch structure
itself, manufacture and cooking processes, which play a con-
siderable role in the final GI4,5. In fact, dietary carbohydrates

influence metabolism by at least four mechanisms: nature of
the monosaccharides absorbed; amount of carbohydrate con-
sumed; rate of absorption; colonic fermentation6. Then, GI

was proposed as a way to reduce postprandial glucose and
insulin peaks – a situation that could have health benefits,
in particular towards obesity, diabetes development and cardi-

ovascular risk7–12. Despite controversial literature data, diet-
ary GI is potentially important in the treatment and
prevention of chronic diseases and cancers7.

Many studies over the past two decades performed with dia-
betic subjects have shown that low-GI (LGI) regimens
were able to improve glucose tolerance and plasma insulin
sensitivity. LGI diets would also be beneficial through a

more moderate insulin response (lower postprandial peak).
Acute experiments in healthy subjects have shown a decrease

in 24 h glucose concentrations13,14. Improvement in the lipid
profile with a decrease in total cholesterol, LDL-cholesterol
and TAG concentrations and an increase in HDL-cholesterol

were observed in longer-term studies15–18. A decrease in fat
mass without weight modification was also found in one
recent study19. An increase in glucose oxidation during the
first two postprandial hours was noted in healthy adults after

a high-GI (HGI) breakfast consumption20. Conversely, LGI
foods are responsible for an increase in fat oxidation21,22.

Moreover, food intake may be influenced by the quality of

carbohydrates, which could play a substantial role in satiety23.
A LGI breakfast in an obese adolescent is associated with a
lower food intake at lunch24,25. This suggests that the GI of

foods could play a role in hunger regulation. Therefore, the
prolonged satiety associated with LGI foods may be an effec-
tive method for reducing energy intake and achieving long-

term weight control25.
This trial assessed the metabolic effects of LGI and HGI

regimens on body composition and blood parameters in over-
weight, non-diabetic subjects. Influence of a LGI diet and

*Corresponding author: Dr. Alexis de Rougemont, fax þ33 (0) 47 211 9539, email alexis.de-rougemont@sante.univ-lyon1.fr

Abbreviations: GI, glycaemic index; GL, glycaemic load; HGI, high GI; LGI, low GI; WHR, waist:hip ratio.
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metabolic adaptations to a 5-week nutritional intervention
were studied through the variation of anthropometric
parameters (weight, BMI, body fat mass), fasting plasma glu-

cose and lipid concentrations as well as substrate oxidation on
day 1 and day 36. It is part of the European project, EURO-
STARCH, designed to assess the nutritional benefits of starchy

foods according to their nature, especially in patients at high
risk for developing obesity and diabetes.

Subjects and methods

Experimental design

A 5-week nutritional, intervention trial was conducted using
two types of dietary regimens. Subjects received either LGI
or HGI foods in replacement of their usual starchy foods. It

was a randomized, parallel group study. All participating sub-
jects received written and oral information about the protocol
and gave written informed consent. The study was approved
by the Scientific Ethics Committee of Lyon and was in accord-

ance with both the French ‘Huriet-Serusclat’ law and the
Second Declaration of Helsinki. The two types of diets were
randomly allocated according to the CONSORT guidelines.

On day 1 and day 36 of the study, body weight, body com-
position (impedance), energy and substrate oxidation (indirect
calorimetry) were measured; fasting blood and urine samples

were collected. Subjects also completed a 5-d dietary survey
during the pre-inclusion period, as well as in weeks 3 and 5
of the study period.

Subjects

Subjects were recruited from the greater Lyon (France) area by
advertisements.We performed a power calculation based on our

primary study endpoint of change in bodyweight. Assuming a
decrease in body weight of 1 (SD 1) kg for the LGI diet group
and no change in body weight for the HGI diet group (SD 1),
seventeen subjects per group provided .80% power to detect

a significant difference in weight loss between groups at the
P,0·05 level. The inclusion criteria for the study were men
and women aged 20–60 years, BMI 25–30 kg/m2, stable body

weight over the previous 3 months, non-pathological results
for pre-inclusion biological tests, report of sedentary or
moderate physical activity and a usual breakfast habit including

cereals and representing 10–25% of the daily energy intake.
The exclusion criteria were pregnancy or women likely to
become pregnant, post-menopausal women, any physiological
or psychological illness that could influence the results, subjects

likely to take medical drugs interfering with the biological
parameters of the study, any metabolic disorders (including
diabetes, dyslipidaemia and glucose intolerance), intense physi-

cal activity and report or evidence of excessive alcohol con-
sumption or eating disorders. Subjects were also required not
to have made any blood donation within the past 3 months

before entering the study.
Approximately eighty people responded by telephone to the

recruitment campaign; sixty-eight of these people were given

further information about the study and underwent the pre-
inclusion tests. Each subject had a screening test including
measurements of body weight, height, blood pressure, waist:
hip ratio (WHR), an interview regarding general health and

a blood sample (blood differential count, glycaemia, transam-
inases, gGT, total cholesterol, HDL- and LDL-cholesterol, and
TAG). Eating habits were also explored through dietary sur-

veys, including consultation and advice by a trained dietitian
and dietary records. Following the pre-inclusion tests, a total
of forty suitable volunteers (twenty men and twenty women)

were enrolled in the study.
The subjects were randomized into two groups as follows:

twenty subjects in the LGI diet group (nine men and eleven

women); twenty subjects in the HGI diet group (eleven men
and nine women). Out of the forty enrolled subjects, only
thirty-eight completed the study. Two subjects (women) – one
in each diet group – could not perform themetabolic exploration

on day 36 because of a viral infection (influenza) in one case and
technical problems in the other case (inability to set catheters).
Data from these two subjects were not analysed.

Experimental diets and assessment

The present study consisted of ad libitum diets in which
starches were replaced by either LGI or HGI starchy foods.

Foods were considered as LGI whenever GI , 50 and HGI
whenever GI . 70 (relative to glucose). The subjects received
individual guidance by a trained clinical dietitian during the

pre-inclusion period, on day 1 and at the end of week 3
(day 21).

According to their dietary group, a list was given to the sub-

jects indicating the starches they were allowed to eat and those
prohibited in their group (Table 1). Lists of products were set
using tables published by Foster-Powell et al.3. To increase
subject compliance, part of the starches was provided for

both groups throughout the study. Because of the relative
availability of some food products, durum wheat precooked
in pouches and black bread were provided by the Research

Centre in Human Nutrition of Lyon to the subjects of the

Table 1. Allowed starch lists according to diet group*§

Allowed starch

LGI diet group

Breakfast biscuits† (GI 45)

Black bread‡ (Harrisq pumpernickel, GI 50)

Spaghetti al dente (GI 32)

Other pastas (GI 48)

Durum wheat precooked in pouch‡ (Eblyq, GI 40)

Bulgur (GI 48)

Semolina (GI 55)

HGI diet group

Breakfast extruded cereals† (GI 70)

White bread, whole meal bread (GI 95)

Mashed potatoes (GI 75) Peeled, baked or 35-min boiled potatoes

(GI 70)

French fries, chips (GI 75)

Gnocchi (GI 70)

Flour contents: pizzas, quiche, etc. (GI 70–80)

Prohibited starch

Rice (GI unpredictable)

Starches belonging to the other diet group list

*Glycaemic index (GI) was calculated using glucose as standard.

†Supplied by Danone Vitapoleq, Paris, France.

‡Supplied by the Centre de Recherche en Nutrition, Humaine, Lyon, France.

§ For details of subjects and procedures, see Subjects and methods.

LGI, low-GI; HGI, high-GI.

A. de Rougemont et al.2



LGI group. Breakfasts were provided by Danone Vitapoleq

(Paris, France) and consisted of biscuits for the LGI group
and extruded cereals for the HGI group. These breakfasts

were isoenergetic, isoproteic, isoglucidic and isolipidic and
their composition is reported in Table 2. Resistant starch,
slowly and rapidly available glucose were estimated according

to the method proposed by Englyst et al.
26. Subjects were

asked to consume the same amount of starch as usual and
change only the type of starch. They were also asked not to

modify their dietary habits regarding the food patterns and
the amount of fruits and vegetables eaten.

The subjects were instructed to evaluate and record the
amount of food and beverages eaten each day using a 5-d

food diary during the pre-inclusion period (day 11–day 7)
and in weeks 3 (day 16–day 20) and 5 (day 31–day 35) of
the study. Ingested quantities were evaluated by the dietitian

using a SU.VI.MAXq (SUpplémentation en VItamines et
Minéraux AntioXydants) dietary photographic support27. The
macronutrient content of the test foods and 5-d dietary records

were calculated using a computerized food database that
included specific product-ingredient lists and recipes for test
foods (latest release of GENIq software by MICRO 6q

using CIQUAL tables (AFSSA, France)). Energy intake:BMR

ratio was calculated on the basis of the 5-d dietary record
periods for each subject to identify underreporting. Underre-
porting was researched using the Goldberg’s cut-off limits

(1·04 £ BMR)28. BMR was measured using indirect calorime-
try at baseline and week 5. Mean GI of all meals taken in a
day were determined using the following equation:

GImean ¼ SððCfood=CtotalÞ £ GIfoodÞ

where Cfood is the amount of carbohydrate (g) contained in

each ingested food product and Ctotal is the total amount of
carbohydrate (g) ingested during the day. Mean GI targets
were defined as ,50 for the LGI group and .70 for the

HGI group. Mean glycaemic loads (GL) of all meals taken
in a day were determined using the following equation:

GLmean ¼ SðGIfood £ CfoodÞ

Subjects were also asked to assess hunger sensations four
times per d (in the morning, before lunch, in the afternoon

and before dinner) by repeated ratings on 100mm visual ana-
logue scales anchored at either end with the words ‘none’ and
‘extreme’29.

Measurements

Metabolic explorations and protocol sequence. Metabolic
explorations were undertaken in the fasting state on day 1

and day 36 of the protocol. The body weight of subjects
dressed in underwear was measured to the nearest 0·1 kg
using a calibrated digital scale from SECA S.A. (Valen-

ciennes, France). Body composition was assessed through
monofrequency impedance measurement at 50 kHz (Star
50q; Spengler S.A., Antony, France)30.

All blood samples were taken from an antecubital arm vein
through a catheter. Blood samples were collected in tubes con-
taining lithium heparinate and centrifuged at 3000 g and 48C

for 10min; plasmas were stored at 2208C. Glucose, TAG
and NEFA concentrations were measured with an enzymatic
colorimetric method (introduced by Trinder31) on a Cary 50
Bioq spectrophotometer from Varian Inc. (Palo Alto, Califor-

nia, USA) using a Glucose RTUq kit and a TG PAPq 150 kit
from BioMérieux S.A. (Lyon, France) and a NEFA-Cq kit
from Oxoid Ltd. (Basingstoke, Hampshire, UK).

Plasma total cholesterol and HDL-cholesterol concen-
trations were measured on a MODULARq Analytics P800
module from F. Hoffmann-La Roche Ltd. (Roche Diagnostics

Division, Basel, Switzerland). Plasma LDL-cholesterol con-
centrations were calculated using the equation of Friedewald
et al.32.

Changes in mean serum total cholesterol between day 1 and
day 36 were also estimated with equations developed by Keys
et al.33 and Hegsted et al.34 respectively:

DCholestero1 ðmg=dlÞ ¼ 2·7DS2 1·35DPþ 1·5DZ
1_
2

DCholesterol ðmg=dlÞ ¼ 2·16DS2 1·65DPþ 0·067DC

2 0·53

where S is SFA expressed as a percentage of total energy
intake, P is PUFA expressed as a percentage of total energy

intake, Z is dietary cholesterol expressed in mg/4200 kJ per
d and C is dietary cholesterol expressed in mg/d. The results
are then converted to mmol/l.

Plasma insulin and C-peptide concentrations were deter-
mined by RIA. Quantitative insulin sensitivity check index
(QUICKI) was calculated using the formulas proposed by

Katz et al.
35. Homeostasis model assessment for estimate of

relative insulin resistance (HOMA-IR) was calculated using
the formulas proposed by Matthews et al.36.

QUICKI ¼ 1=ðlog½insulin� þ log½glucose�Þ

HOMA-IR ¼ ð½glucose� £ ½insulin�Þ=22·5

where plasma glucose is expressed in mmol/l and serum insu-

lin is expressed in mU/l.
Indirect calorimetry. Indirect calorimetry records were

performed concomitantly with the metabolic explorations on
day 1 and day 36 using a Deltatracq calorimeter from Datex

Table 2. Breakfast biscuits and extruded cereals composition†

LGI breakfast

biscuits

HGI breakfast

extruded cereals

Cereal products g kJ g kJ

Total 80 1467 80 1455

Protein 7·0 117 6·9 115

Fat 9·8 369 9·5 357

Carbohydrate 58·6 980 58·6 980

Sugar 18·8 – 18·8 –

Starch 39·8 – 39·8 –

SAG* (g) 26 – ,1 –

RAG* (g) 40 – 66 –

* Estimated types of nutritional carbohydrate fractions according to Englyst’s

method26.

† For details of subjects and procedures, see Subjects and methods.

LGI, low glycaemic index; HGI, high glycaemic index; SAG, slowly available

glucose; RAG, rapidly available glucose.
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Instrumentation Corp. (Helsinki, Finland). Resting metabolism
and energy expenditure as well as substrate oxidations
(proteins, lipids and carbohydrates) were analysed. During

explorations, VO2ml/min and VCO2ml/min were recorded
every minute for 60min. Substrate oxidations were calculated
with Ferrannini’s equations37.

Statistical analyses

Differences between groups at baseline were calculated using
Mann and Whitney test. Differences between groups in weight
and cholesterol were assessed using analysis of covariance

procedure with baseline as a covariate38. Mean GI and macro-
nutrient distribution from dietary records at pre-inclusion,
week 3 and week 5 were calculated on the basis of the

amounts of foods eaten (self-reported compliance) and
assessed by ANOVA procedure for repeated measures, testing
for overall difference in level between diet groups (main effect

of diet), change over time (main effect of time) and difference
in time course between groups (diet £ time interaction).
Differences between groups on days 1 and 36, changes in

fasting blood samples, insulin resistance and sensitivity

indexes and substrate oxidation values were analysed using
analysis of covariance procedure using baseline as covariate.
All statistical analyses were performed using JMPq soft-

ware, version 5.1.1 from SAS Institute Inc. (Cary, NC,
USA). Statistical significance was inferred at P,0·05. Results
are reported as means with their standard errors.

Results

The characteristics of the thirty-eight subjects are presented in
Table 3. There were no significant differences between groups
at baseline. After statistical calculations, age did not interfere

with any measured parameters.

Dietary intake

Dietary survey data and compliance. Self-reported data
determined from the dietary records indicated good subject
compliance. Nutritional intervention required a short-term
adaptation but new regimens were completely accepted after

a few days with good tolerance. A few cases of bloating
were reported due to the use of black bread but without any
impact on subject compliance. Only twenty hunger sensation

reports (nine in the LGI group; eleven in the HGI group)
were complete and suitable for analysis, and hunger sensation
scale data revealed no differences between groups at baseline.

In the LGI group, there was a trend towards an increased sati-
ety before lunch when compared with the HGI group (P¼0·09
for diet £ time interaction; data not shown).

Mean glycaemic index and glycaemic load. There were no
significant differences in GI and GL between groups at base-
line. After a 5-week nutritional intervention, dietary survey
results showed that all subjects in the LGI group reached

the defined LGI target (i.e. ,50) with a significant decrease
in mean GI after 5 weeks of diet (LGI 217·3 (SEM 1·1),
P,0·001). In the HGI group the defined HGI target (i.e.

.70) was not reached, GI remained at a high level but with
no significant variation of their mean GI after 5 weeks of
diet. The difference in mean GI between the LGI and HGI

groups was significant after 5 weeks of treatment
(P,0·0001). GL were also decreased in the LGI diet group
(22·1 (SEM 0·6), P¼0·002) but remained unchanged in the

HGI group. There was no significant difference in GL between
groups after 5 weeks of diet (Table 4).

Macronutrient distribution. Dietary records showed that
there was no significant variation in energy intake, protein,

fat and carbohydrate distribution in both groups during the
study period as well as between groups at baseline and
after 5 weeks of nutritional intervention. There was also no

difference in dietary fibre intake between groups at baseline

Table 3. Subject characteristics at baseline*†

(Mean values with their standard errors)

LGI diet group (n 19) HGI diet group (n 19)

Mean SEM Range Mean SEM Range

Age (years) 36·3 2·0 24–50 40·4 2·2 23–57

Weight (kg) 77·2 2·2 57·6–91·2 77·3 2·1 65·5–91·0

BMI (kg/m2) 27·5 0·3 24·7–30·1 27·2 0·3 25·3–30·7

Fat mass (kg) 24·5 3·2 20·2–30·7 22·1 4·3 14·6–30·0

WHR 0·86 0·02 0·71–0·98 0·90 0·02 0·81–1·00

Glucose (mmol/l) 5·15 0·15 4·20–7·13 5·31 0·08 4·74–6·09

Insulin (mU/l) 9·7 1·4 2·7–24·4 8·9 0·8 4·9–18·8

C-peptide (pmol/l) 0·67 0·06 0·27–1·28 0·67 0·05 0·34–1·12

Total cholesterol (mmol/l) 5·21 0·23 3·77–7·22 5·20 0·18 3·89–6·73

HDL-cholesterol (mmol/l) 1·51 0·08 0·96–2·32 1·59 0·11 0·94–2·93

LDL-cholesterol (mmol/l) 3·07 0·24 0·96–4·84 3·12 0·18 2·13–5·08

Total/HDL cholesterol 3·68 0·28 1·67–6·43 3·50 0·24 1·99–6·17

LDL/HDL cholesterol 2·21 0·24 0·41–4·74 2·17 0·22 0·81–4·66

TAG (mmol/l) 954 493 370–2601 879 285 352–1520

NEFA (mmol/l) 472 119 230–726 448 158 217–803

Carbohydrate oxidation (mg/kg per min) 1·16 0·13 0·23–2·57 1·26 0·13 0·29–2·54

Lipid oxidation (mg/kg per min) 0·68 0·06 0·05–1·36 0·73 0·07 0·11–1·20

* No significant difference between groups was found at baseline using a Mann and Whitney test.

† For details of subjects and procedures, see Subjects and methods.

WHR, waist:hip ratio; LGI, low-glycaemic index; HGI, high-glycaemic index.
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Table 4. Dietary record data†

(Mean values with their standard errors)

LGI diet group (n 19) HGI diet group (n 19)

Baseline Week 3 Week 5 Baseline Week 3 Week 5 P*

Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Diet Time Diet£ time

Glycaemic index 63·7 0·8 46·2 0·4 46·5 0·3 68·9 0·7 67·1 0·6 66·3 0·6 ,0·0001 ,0·0001 ,0·0001

Glycaemic load 13·2 0·6 11·0 0·4 11·3 0·4 16·4 0·6 15·9 0·5 16·5 0·7 0·16 0·02 0·16

Energy intake

(kJ/d) 8536 272 8210 201 8289 247 8937 259 8699 251 8607 255 0·49 0·17 0·90

(kcal/d) 2042 65 1964 48 1983 59 2138 62 2081 60 2059 61 – – –

BMR

(kJ/d) 6496 209 – – 6420 222 6830 276 – – 6926 322 0·25 0·89 0·26

(kcal/d) 1554 50 – – 1536 53 1634 66 – – 1657 77 – – –

EI/BMR 1·31 0·07 1·28 0·03 1·30 0·05 1·33 0·05 1·27 0·04 1·26 0·06 0·85 0·21 0·62

Total carbohydrates

(g/d) 201·1 7·0 198·1 4·6 199·4 5·0 226·0 7·7 212·3 5·9 220·1 7·0 0·17 0·34 0·62

(% energy) 40·9 0·9 42·6 0·9 42·6 0·9 43·5 0·8 42·7 0·8 44·1 0·8 0·39 0·44 0·37

Dietary fibre (g) 18·3 1·1 24·4 1·2 25·8 1·5 17·7 0·7 16·9 0·6 18·1 0·9 0·0002 ,0·0001 ,0·0001

Sugar (g) 74·6 3·7 73·9 2·1 72·9 2·5 89·5 4·1 83·7 2·9 87·3 3·3 0·04 0·57 0·52

Fat

(g/d) 88·7 3·7 81·5 3·2 83·1 3·9 91·7 3·6 90·2 3·8 87·6 3·5 0·49 0·09 0·67

(% energy) 40 0·9 37·8 0·9 37·7 1·0 38·9 0·8 39·3 0·8 38·4 0·7 0·80 0·26 0·27

SFA (g/d) 33·4 2·2 26·2 2·1 27·5 3·0 35·3 2·8 29·8 2·6 27·6 2·6 0·58 ,0·0001 0·53

MUFA (g/d) 29·4 2·2 25·5 1·9 27·8 3·0 29·0 2·0 27·3 2·5 24·9 2·4 0·87 0·02 0·37

PUFA (g/d) 11·6 1·2 9·0 1·0 8·8 0·9 11·1 0·9 10·8 1·0 11·6 1·3 0·24 0·20 0·14

Cholesterol (mg/d) 351·2 33·9 276·6 17·4 304·2 21·9 338·6 18·7 333·7 32·8 290·6 20·1 0·72 0·03 0·09

Protein

(g/d) 93·3 3·1 93·3 2·8 94·1 2·9 88·8 2·4 90·0 3·0 87·2 2·8 0·37 0·84 0·70

(% energy) 19·1 0·5 19·6 0·4 19·8 0·4 17·6 0·5 18·0 0·4 17·6 0·4 0·02 0·56 0·62

* ANOVA for repeated measures testing the effects of diet, time and diet £ time interaction between groups with baseline values as covariate. No significant difference was found at baseline between groups using a Mann and Whitney

test.

†For details of subjects and procedures, see Subjects and methods.

LGI, low-glycaemic index; HGI, high-glycaemic index; EI, energy intake.
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(Table 4). However, the dietary surveys did show a significant
increase in dietary fibre intake in the LGI group (þ6·8 (SEM
0·8) g, P,0·0001) while no significant difference was noticed

in the HGI group (20·4 (SEM 0·9) g, P¼0·33).
No differences in BMR were noted between groups at base-

line (P¼0·50). No significant differences in BMR were

observed within each group or between groups from week 0
to week 5. No subject was reported as underreporting when
using Goldberg’s cut-off limits. The calculated energy inta-

ke:BMR ratios were respectively 1·31 (SEM 0·07) in the LGI
diet group and 1·33 (SEM 0·05) in the HGI diet group at base-
line and no significant differences between groups, either at
baseline or after intervention, were observed (Table 4).

Body weight, BMI, composition and waist:hip ratio

There were no significant differences in body weight and BMI
between groups at baseline (P¼0·50 and P¼0·41 respect-

ively). After a 5-week nutritional intervention, body weight
measurements and BMI calculations were significantly
decreased in the LGI group (21·1 (SEM 0·3) kg, P¼0·004
and 20·4 (SEM 0·1) kg/m2, P¼0·005 respectively), while no

significant changes were reported in the HGI group (HGI
20·2 (SEM 0·2) kg, P¼0·41 and 20·1 (SEM 0·1) kg/m2,
P¼0·39 respectively). These differences between groups for

body weight and BMI were significant (P¼0·04 and P¼0·03
respectively) (Fig. 1).
The subjects’ body fat mass was similar between groups at

baseline (P¼0·09). Changes in fat mass from week 0 to week
5 were not significant within the LGI group (20·7 (SEM 0·6)
%, P¼0·15) nor within the HGI group (20·2 (SEM 0·4) %,

P¼0·40). Furthermore, there were no differences between
groups (P¼0·50) in percentage body fat mass (Fig. 1).
Mean WHR were higher than 0·8 in both groups, indicating

that the type of body fat distribution was android. No change

in mean WHR was observed after 5 weeks of nutritional inter-
vention in both groups.

Fasting blood samples parameters

Plasma glucose, insulin and C-peptide concentrations, insulin

resistance and sensitivity indexes. No significant differences
in fasting glucose, insulin and C-peptide concentrations were

noted between groups at baseline. After a 5-week nutritional
intervention, fasting glucose and insulin concentrations did
not change significantly in the LGI group, while C-peptide

concentrations showed a significant decrease (P,0·05). In
the HGI group, fasting insulin and C-peptide concentrations
did not change significantly while glucose concentrations
showed a small but significant decrease (20·15 (SEM 0·04)

mmol/l, P¼0·002). There were no significant differences in
these three parameters after 5 weeks of diet. Quantitative insu-
lin sensitivity check index and homeostasis model assessment

for estimate of relative insulin resistance values revealed a
non-significant decrease in insulin resistance in both groups
(Table 5).

Blood lipid concentrations. Significant decreases in fast-
ing total cholesterol by 9·6 (SEM 2·0) % (20·52 (SEM 0·12)
mmol/l, P,0·001) and LDL-cholesterol concentrations by
8·6 (SEM 4·7) % (20·36 (SEM 0·13) mmol/l, P¼0·01) were

observed in the LGI group after 5 weeks of nutritional inter-
vention. No significant changes were found in the HGI
group as regards fasting total cholesterol (20·24 (SEM 0·13)

mmol/l, P¼0·12) and LDL-cholesterol concentrations
(20·22 (SEM 0·11) mmol/l, P¼0·07) (Fig. 2).

HDL-cholesterol concentrations tend to decrease in both

groups after 5 weeks of nutritional intervention (20·05 (SEM
0·03) mmol/l and 20·05 (SEM 0·04) mmol/l in LGI and HGI
groups respectively) but was not significant. No difference

in HDL-cholesterol between groups was reported.
LDL-:HDL-cholesterol and total:HDL-cholesterol ratios did

not differ significantly between groups at baseline (P¼0·91
and P¼0·73 respectively), but a significant decrease in the

LGI group (20·22 (SEM 0·08), P¼0·003 and 20·31 (SEM
0·09), P¼0·001 respectively) was observed between week
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Fig. 1. Changes in body weight, body composition and BMI after 5 weeks of an ad libitum low-glycaemic index (B; n 19) or high-glycaemic index (A; n 19) diet in

overweight subjects. Fat mass values were obtained by using impedance. There were no differences in body weight and body composition at baseline between

groups. Significant differences in body weight and BMI changes between groups were found by analysis of covariance using baseline as covariate (*P¼0·04 and

**P¼0·03 respectively). For details of subjects and procedures, see Subjects and methods.
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0 and week 5, while no significant changes were reported in

the HGI group (20·06 (SEM 0·09), P¼0·68 and 20·02 (SEM
0·12), P¼0·83 respectively) (Fig. 2).

Predicted changes in serum total cholesterol using the

equations of Keys et al. and Hegsted et al. were significantly
lower in the LGI diet group than observed changes
(P¼0·0004 and P¼0·0016 respectively), while no significant
difference was observed in the HGI group (P¼0·12 and

P¼0·19 respectively). No difference between groups was
reported (Table 6).

Fasting plasma TAG was not different between groups at

baseline (P¼0·93) and, furthermore, was not altered by dietary
treatment (P¼0·32). Moreover, no significant differences in
plasma NEFA concentrations were observed between groups

either at baseline (P¼0·70) or over time, between week 0 and
week 5, within each group or between groups (P¼0·79).

None of theses changes over time in lipid profile was sig-

nificant between groups.

Carbohydrate and lipid oxidation. There were no differ-

ences in baseline values (LGI 1·16 (SEM 0·13) mg/kg per
min; HGI 1·26 (SEM 0·13) mg/kg per min, P¼0·52) and no
changes between week 0 and week 5 as regards fasting carbo-

hydrate oxidation. Furthermore, no significant differences
were observed within each group or between groups
(P¼0·93). No significant differences in lipid oxidation were
observed between groups either at baseline (LGI 0·68 (SEM

0·06) mg/kg per min; HGI 0·73 (SEM 0·07) mg/kg per min,
P¼0·48) or between week 0 and week 5, within each group
or between groups (P¼0·87).

Discussion

In view of the widespread concern about the obesity epidemic
and associated health care costs, the development of effective
weight management strategies has become a public health

priority. As a consequence, considerable interest has been

Table 5. Fasting plasma glucose, plasma insulin and C-peptide concentrations, quantitative insulin sensi-

tivity check index (QUICKI) and homeostasis model assessment of relative insulin sensitivity (HOMA-IR)

in both diet groups*†

(Mean values with their standard errors)

LGI diet group (n 19) HGI diet group (n 19)

day 1 day 36 day 1 day 36

Mean SEM Mean SEM Mean SEM Mean SEM

Glucose (mmol/l) 5·15 0·15 5·15 0·13 5·31 0·08 5·17 0·09

Insulin (mU/l) 9·7 0·8 9·2 0·6 8·8 0·5 8·4 0·4

C-peptide (pmol/l) 0·67 0·06 0·62 0·06 0·67 0·03 0·62 0·03

QUICKI 0·348 0·008 0·349 0·006 0·346 0·003 0·350 0·003

HOMA-IR 2·27 0·34 2·11 0·26 2·04 0·19 1·93 0·14

* No significant difference was found at baseline between groups using a Mann and Whitney test. No significant difference

was found by analysis of covariance using baseline as covariate.

† For details of subjects and procedures, see Subjects and methods.

LGI, low-glycaemic index; HGI, high-glycaemic index.
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Fig. 2. Changes in fasting plasma total, HDL- and LDL-cholesterol concentrations, total:HDL-cholesterol ratio and LDL-:HDL-cholesterol ratio after 5 weeks of an

ad libitum low-glycaemic index (LGI, B; n 19) or high-glycaemic index (HGI, A; n 19) diet in overweight subjects. No significant difference between groups was

found in the baseline values between groups using Mann and Whitney test. In the LGI group, significant decreases were found in total cholesterol, LDL-choles-

terol, total/HDL-cholesterol and LDL-/HDL-cholesterol compared with baseline using a Wilcoxon test (P¼0·001, P¼0·01, P¼0·003, P,0·001 respectively). No sig-

nificant differences were found between groups using an analysis of covariance using baseline as covariate. For details of subjects and procedures, see Subjects

and methods.
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paid to carbohydrate qualities and particularly to GI and GL as

potential tools for regulating weight and food intake23–25 and
also for the prevention of diabetes and CVD39. Although
dozens of randomized controlled trials have already high-

lighted the impact of LGI diets on carbohydrate and lipid
metabolism, frequently in association with energy restric-
tion11,17,19,40,41, few have focused on the feasibility of an

intervention on feeding habits by simple dietary instructions
and its impact on body weight, carbohydrate and lipid metab-
olism. Therefore, this trial was designed to assess the meta-
bolic effects of lowered GI in overweight, non-diabetic

subjects without energy restrictions. Indeed, our main finding
demonstrates that a LGI diet results in a decrease in body
weight and an improvement in the lipid profile.

Subjects were monitored by a trained clinical dietitian with
the use of dietary surveys and visual scales. Validity and accu-
racy of surveys were verified with indirect calorimetry and

calculation of energy intake:BMR ratios. This ratio was
around 1·3 in both diet groups, which corresponds to what is
usually found in sedentary people42. Energy intakes did not
differ after 5 weeks, contrary to recent studies in which a sig-

nificant decrease in energy intake likely interfered with weight
loss17,19.
Replacing starches with LGI foods in daily meals was rela-

tively simple to implement in the medium term and well
accepted by all subjects despite the inevitable feeding strains.
Reducing GI was rapidly obtained with only few modifications

of food habits and could be maintained for 5 weeks. This is
consistent with a recent study that showed that implementation
of a LGI diet in overweight children was feasible on the basis

of a 12-week nutritional intervention by giving brief instruc-
tions on categorizing food43.
The main finding was the significant decrease in body

weight after a 5-week ad libitum LGI diet. The subjects of

the LGI diet group did not lower their energy intake signifi-
cantly more than those in the HGI diet group. The mean
weight loss was around 1 kg. No change in body composition

was observed but such a change is below the limit of sensi-
tivity of impedance. Indeed, the energy deficit corresponding
to 1000 g of weight decrease is lower than approximately

30MJ (7000 kcal) (i.e. 1000 g of fat mass loss), which
represents the equivalent of an energy deficit of approximately

0·8MJ/d (200 kcal/d) over 5 weeks. This corresponds to the
known limits of measuring daily energy intake using a dietary
survey44.

Our hunger sensation scales have shown a trend to a
decrease in hunger sensation between meals: before lunch
and dinner in the LGI group. This effect may be due to the

consumption of food richer in dietary fibre in this group and
thus potentially more satiating than the subjects’ usual
foods45. However, its potential for associated weight loss

may be minimized when compared with some other studies
where the amount of dietary fibre ingested is high17,41,46.
Therefore, the present data tend to support the argument that
LGI diets are more satiating and result in lower ad libitum

energy intake than do HGI diets9,23–25,47. Weight loss may
not be explained by an increase in energy expenditure because
BMR did not change after 5 weeks of regimen when assessed

by indirect calorimetry. The observed decrease in body weight
in the LGI diet group is not in agreement with two other
studies showing no significant difference in body weight

after a 5- or 10-week LGI diet compared with a HGI regi-
men17,19. However, these two studies both included reduced
energy intake. So far, no appropriate long-term studies have
been undertaken to assess the effects of a LGI diet on appetite

and energy intake, although evidence from short-term studies
is available24,25.

We found no evidence of improvement of risk markers for

type 2 diabetes. Fasting glucose concentrations did not change
in the LGI group after 5 weeks, while a slight and unexpected
decrease was observed in the HGI diet group. Although this

change was small (from 5·3 to 5·1mmol/l), it could thus be
of clinical benefit given that impaired fasting glucose is fre-
quently associated with overweight. There were no differences

in fasting insulin and C-peptide concentrations observed
between groups; also, a trend towards a decrease in insulin
resistance was noted in both dietary groups. Previous studies
show that LGI diets are able to lower fasting glucose and insu-

lin concentrations and therefore to increase insulin sensi-
tivity13,14,22,46,48. However, evaluation of insulin sensitivity
would have required the use of an insulin clamp procedure.

In addition, mean WHR were higher than 0·8 in both groups
indicating that the type of body fat distribution was android.
Thus, subjects, and especially women, could be potentially

at risk of insulin resistance even if ratios remained lower
than 1·0. This could partially explain the lack of sensitivity
necessary to observe improvement of risk markers for type 2
diabetes.

A significant decrease in total and LDL-cholesterol was
seen in the LGI diet group. Thus, the 5-week LGI diet resulted
in an 8·6% decrease in LDL-cholesterol (20·36 (SEM 0·13)

mmol/l), whereas a much smaller decrease (3·7%) was
seen in the HGI diet group. Despite a similar decrease in
HDL-cholesterol, a difference could still be observed when

LDL-cholesterol was expressed relative to HDL-cholesterol.
Therefore, the present results are in accordance with previous
studies, performed in diabetic, hyperlipidaemic or healthy sub-

jects, showing lower LDL-cholesterol and total cholesterol
after LGI diets than after HGI diets11,17–19. Moreover, accord-
ing to very recent studies, a reduction in LDL-cholesterol of
1mmol/l leads to a decrease in overall mortality by 15%, in

coronary mortality by 24% and in the incidence of strokes
by 24%, independently of the prior LDL level49,50. Thus, a

Table 6. Predicted and observed changes in mean serum total choles-

terol‡

Predicted*

Keys et al. Hegsted et al. Observed

(mmol/l)(mmol/l) (mmol/l)

LGI diet group 20·02 (0·01)† 20·11 (20·003) 20·52

HGI diet group 20·02 (20·001) 20·06 (20·01) 20·24

* Predicted changes in serum total cholesterol were calculated by using

the equations of Keys et al.33 and Hegsted et al.34 respectively: Dchol-

esterol (mg/dl) ¼ 2·7DS 2 1·35DP þ 1·5DZ1/2 and Dcholesterol (mg/dl) ¼ 2·16

DS 2 1·65DP þ 0·067DC 2 0·53, where S is SFA (percentage total energy

intake), P is PUFA (percentage total energy intake), Z is dietary cholesterol

(mg/4200kJ per d) and C is dietary cholesterol (mg/d). Then results are con-

verted to mmol/l. No significant difference was found between groups.

†Values in parentheses were calculated assuming no change in mean dietary

cholesterol intake between the two periods.

‡For details of subjects and procedures, see Subjects and methods.

LGI, low-glycaemic index; HGI, high-glycaemic index.

A. de Rougemont et al.8



reduction of one third of mmol/l in LDL concentration in the
LGI diet group may also have a beneficial impact on cardio-
vascular risk factors, the more so as it is reasonable to estimate

that the reduction in LDL continues beyond 5 weeks of LGI
diet. On the other hand, a trend towards a decrease by 2·5%
in HDL-cholesterol was also observed following the LGI

diet. This is not in accordance with previous studies, where
LGI diets have been associated with higher HDL-cholesterol
concentrations15,16,51.

This global decrease in the cholesterol fraction could be due
to a decrease in total energy intake or fat intake, which is in
accordance with the decrease in body weight but not with
our dietary records. Predicted changes in serum total choles-

terol using the equations of Keys et al. and Hegsted et al.

showed indeed that observed cholesterol changes were not
due to a modification of cholesterol intake during the nutri-

tional intervention. The increase in dietary fibres that charac-
terized the LGI diet did not contribute to lower cholesterol
concentrations either. Nevertheless, the decrease in LDL-

cholesterol was more than twice the decrease in HDL-choles-
terol and, thus, lipid ratios indicate the benefit in terms of
decreased cardiovascular risk52,53.

Finally, although mean GI and GL were reduced in the LGI

diet group as expected, there was no significant difference in
GL between groups after 5 weeks of nutritional intervention.
According to some authors, GL seems to be a better indicator

of the glycaemic response to mixed meals than either GI or
carbohydrate intake alone54,55. However, one can argue that
GI is a better measure of carbohydrate quality than is GL,

because any given overall dietary GL value is driven by both
GI and carbohydrate quantity. Moreover, in observational
studies of habitual diets, LGI diets may be more likely to reflect

a prudent nutrient-rich, fibre-rich diet than are low-GLdiets12,56.
Thus, even if changes in GL do not correspond with changes in
GI, beneficial effects on carbohydrate and probably on lipid
metabolism can still be observed with LGI diets. Additionally,

in the HGI group the defined GI target (i.e. .70%) was not
reached. This may have decreased the power of the present
study to observe a difference between dietary groups and, fur-

thermore, have contributed to the relatively weak effects of
low GI diet observed in the present study.

In conclusion, this study shows that lowering the GI of daily

meals with simple dietary recommendations is relatively
simple to implement in the medium term with few constraints:
simplicity of provisioning and low costs of LGI foods; no
impact on food patterns and the amount of fruits and veg-

etables eaten; few social constraints; rare digestive disorders.
It supports previous findings on the beneficial effects of LGI
diets on body weight regulation as well as on cardiovascular

risk factors. The effects of such a minor intervention remain
subtle, but nonetheless important if the effect is cumulative
with time. However, it does not support the argument that

LGI diets are more beneficial than HGI diets regarding carbo-
hydrate metabolism. Thus, further long-term studies are
needed to consolidate these findings and assess whether

adverse metabolic adaptations arise. However, the present
study emphasizes the feasibility of such interventions. These
are required to develop practical dietetic advice for over-
weight/obese subjects and diabetics and possibly contribute

to the prevention of such pathologies or decrease the associ-
ated comorbidities.
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b-Glucans
J.-A. Nazare, M. Laville, C. G. Biliaderis, A. Lazaridou, G. Önning, M. 
Salmenkallio-Marttila and A. Triantafyllou, Faculté de Médecine RTH 
Laennec, France

6.1 Introduction

Dietary guidance universally recommends diets with higher fi bre content 
for health promotion and disease prevention. This goal is often diffi cult to 
achieve. That is why research has to be developed to fi nd sources of fi bre 
that could easily be worked into a normal diet at levels that could allow 
benefi cial effects.

An offi cial defi nition of dietary fi bre was given by the American 
Association of Cereal Chemists in 2001:

Dietary fi bre is the edible parts of plants or analogous carbohydrates that 
are resistant to digestion and absorption in the human small intestine with 
complete or partial fermentation in the large intestine. Dietary fi bres include 
polysaccharides, oligosaccharides, lignin and associated plant substances. 
Dietary fi bres promote benefi cial physiological effects including laxation 
and/or blood cholesterol attenuation, and/or blood glucose attenuation.1

Fibres can be separated into two groups according to whether or not they 
are soluble. β-Glucans are fi bres, they are highly viscous, soluble ferment-
able polysaccharides. They have been shown to have a positive effect on 
lipid and carbohydrate metabolism, and could therefore be considered as 
potentially useful ingredients for weight control.

6.2 Sources of b-glucans

Six types of β-glucans have been identifi ed in the cell walls of green plants 
and fungi. Cellulose is a (1  →  4)-β-glucan, a long linear glucose polymer, 

1
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with low fl exibility and solubility. It is a ubiquitous component of the fi bril-
lar phase of cell walls while it is also found as an extracellular secretion in 
certain bacteria.2

In cereals, cellulose microfi brils appear to be embedded in a matrix of 
mixed-linkage (1  →  3, 1  →  4)-β-glucan in the walls of aleurone and starchy 
endosperm cells. Oat (Avena sativa) and barley (Hordeum vulgare) both 
contain large amounts of (1  →  3, 1  →  4)-β-glucan, the latter constituting 
approximately 75% of the walls of their starchy endosperm cells. The β-
glucan found in oat and barley is a soluble fi bre that is easily fermented in 
the intestine and that has a high nutritive value. In addition, the endosperm 
cell walls of other monocots of the grass family Gramineae – such as wheat 
(Triticum aestivum), rye (Secale cereale) and rice (Oryza sativa) – contain 
small amounts of β-glucans.3,4

A range of fl uorescent dyes have been studied for their interaction with 
endosperm cell walls showing that Calcofl uor and Congo red can be used 
as sensitive and specifi c markers for the detection of β-glucan.5 Calcofl uor 
binding reveals that the distribution of β-glucan in the kernels of barley is 
generally even whereas the concentration of β-glucan is particularly high 
in the subaleurone layer of the oat groat and this may contribute signifi -
cantly to the water-binding capacity of the bran and to its effi cacy as dietary 
fi bre. Hence dry milling and air-sifting techniques have been exploited to 
manufacture enriched fractions of oats.6,7 Enrichment methods have also 
been employed for barley due to the fact that the grain is to some extent 
morphologically differentiated.8,9 Plant breeding has developed oat and 
barley cultivars with varying contents of β-glucan.10 Evaluation of groat 
characteristics and groat composition in 35 genotypes from 9 taxonomic 
species of Avena has revealed a variation in β-glucan from 2.2 to 11.3%.11

Barley has traditionally been seen as a food for human consumption. On 
the other hand, oat has gained extra attention due to a large number of 
clinical studies that identifi ed oat β-glucan as the component responsible 
for the signifi cant cholesterol-lowering properties attributed to oats, par-
ticularly the decrease of low-density lipoprotein (LDL) cholesterol.12 Oat 
β-glucan hydrolysates are furthermore thought to possess a probiotic 
effect.13 Higher plants not only contain signifi cant amounts of mixed linkage 
(1  →  3, 1  →  4)-β-glucan but also (1  →  3)-β-glucan with a single monomer 
and linkage type. Deposits of (1  →  3)-β-glucans, referred to as callose, occur 
in the cell walls of plant tissues during their development and are found in 
specialized cell walls in response to wounding, infection and physiological 
stress.14 Certain bacteria secrete extracellularly a polymer of similar struc-
ture, namely curdlan.

Microbial β-glucan is a component of cell walls or is secreted by micro-
organisms in the growing medium, as in the case of lactic acid bacteria that 
are living and growing on plants, often under harsh conditions, such as 
Pediococcus damnosus.15 The glucose molecules in these polymers are gen-
erally connected with (1  →  3) linkages with varying proportions of (1  →  6)-
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linked β-glucosyl residues substituted at intervals along, or as branches of, 
the (1  →  3) backbone.

Mushroom myco-polysaccharides such as β-glucan lentinan from shii-
take Lentinus edodes are also comprised of a β-(1  →  3)-d-glucan backbone 
with β-(1  →  6)-glucan side chains. The content of β-glucan is typically 
around 0.3 g per 100 g of mushroom on a dry basis whereas its distribution 
in the soluble fraction of total dietary fi bre ranges widely from 17 to 46%. 
The soluble: insoluble ratio varies depending on the particular mushroom 
whereas the content of soluble β-glucan is higher in cereals.16

Yeast β-d-glucan, also a polyglucose polysaccharide, derived from the 
cell walls of baker’s yeast or Saccharomyces cerevisiae, consists of straight-
chain and branched polymers. The straight-chain structures are (1  →  3)-
β-d-linked glucose polymers and (1  →  6)-β-d-linked glucose polymers. 
Similarly the homopolysaccharide of glucose produced by Botryosphaeria 

rhodina (laminaran) consists of a (1  →  3)-β-d-linked backbone containing 
varying degrees of (1  →  6)-β branches.17 Yeast β-glucan has been demon-
strated to have non-specifi c immune-enhancing effects in in vitro and some 
animal and human studies.18

6.3 b-Glucans structure and related properties

Mixed-linkage (1  →  3, 1  →  4) linear β-d-glucans (β-glucans) are major com-
ponents of endosperm cell walls of commercially important cereals, such as 
oat, barley, rye and wheat. β-Glucans from cereals are linear homopoly-
saccharides of d-glucopyranosyl residues (Glcp) linked via a mixture of 
β-(1  →  3) and β-(1  →  4) linkages. The structure features the presence of 
consecutive (1  →  4)-linked β-d-glucose in blocks (i.e. oligomeric cellulose 
segments) that are separed by single (1  →  3) linkages. Although most of the 
cellulose segments are trimers and tetramers, longer cellulosic oligosaccha-
rides are also present in the polymeric chains.19–25 Cereal β-glucans exhibit 
diversity with respect to their molecular/structural features, such as molecu-
lar size, ratio of tri- to tetramers, amount of longer cellulosic oligomers and 
ratio of β-(1  →  4) : β-(1  →  3) linkages. These structural features seem to be 
important determinants of their physical properties, such as water solubility, 
viscosity, and gelation properties. The molecular size and fi ne structural 
features of β-glucans play an important role in the solubility and chain 
conformation, or shape and, therefore, in their rheological properties in 
solution. The chemical features of cereal β-glucans are refl ected in their 
solubility in water and in their extended, fl exible chain conformation.19 The 
cellulose-like portions of cereal β-glucans might contribute to the stiffness 
of the molecules in solution.22 Furthermore, β-glucans containing blocks of 
adjacent β-(1  →  4) linkages may exhibit a tendency for interchain aggrega-
tion (and hence lower solubility) via strong hydrogen bonds along the cel-
lulose-like segments; the β-(1  →  3) linkages break up the regularity of the 
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β-(1  →  4) linkage sequence, making it more soluble and fl exible.26 On the 
other hand, it has been shown that a higher content of cellotriosyl units 
might impose some conformational regularity within the β-glucan chain, 
and consequently a higher degree of organization of these polymers in 
solution (i.e. lower solubility).27,28 Suggestions have been made that differ-
ences in the amount of cellotriosyl fragments, long cellulosic oligomers, and 
the ratio of (1  →  4) : (1  →  3) linkages, might explain solubility differences 
among cereal β-glucans in accord with the two previous aggregation 
mechanisms.21,29–31

Rheologically, solutions of cereal β-glucans fall into the category of vis-
coelastic fl uids behaving similarly to the well-characterized random-coil 
polysaccharides; i.e. a Newtonian region can be observed at low shear rates 
and a shear thinning fl ow at high shear rates. However, the preparation of 
β-glucan solutions, their storage time (i.e. waiting time before analysis) and 
their thermal history have been proven to affect their rheological behav-
iour.32–37 Time-dependent rheological behaviour is revealed by thixotropic 
loop experiments for cereal β-glucans with certain structural features, 
implying the formation of intermolecular networks. Moreover, freshly pre-
pared cereal β-glucan solutions exhibit typical random-coil fl ow behaviour, 
an increased storage time induces an unusual shear-thinning fl ow behaviour 
at low shear rates. This behaviour becomes more pronounced with increas-
ing storage time prior to the rheological testing. A strong time-dependent 
behaviour has been observed for mixed-linked (1  →  3, 1  →  4) β-glucans 
with low molecular size and high amounts of cellotriose units and/or long 
cellulose-like oligomers in the polymeric chain. In addition, the departure 
from the usual fl ow behaviour was noticed in shorter storage periods for 
solutions with increasing concentration of β-glucans.34,35,37

As expected, an increased molecular weight induces an increase in the 
viscosity and the shear-thinning properties of β-glucan dispersions at equiv-
alent polysaccharide concentrations.34,35,37,38 In addition to solution viscosity 
enhancement on storage, β-glucans have been shown to gel under certain 
conditions.34–45 Two different gelation models have been proposed in the 
literature for mixed-linkage (1  →  3, 1  →  4) β-glucans. One model involves 
the side-by-side interactions of cellulose-like segments of more than three 
contiguous β-(1  →  4)-linked glucosyl units, whereas the other model 
involves the association of chain segments with consecutive cellotriosyl 
units linked by β-(1  →  3) bonds.39 Among cereal β-glucans of equivalent 
molecular weight, the gelation time decreased and the gelation rate 
increased in the order of oat, barley and wheat β-glucans – refl ecting the 
order of the molar ratio DP3/DP4 units.35,39,40,44 (NB, the enzyme lichenase, 
a (1  →  3, 1  →  4)-β-d-glucan-4-glucanohydrolase, specifi cally cleaves the 
(1  →  4)-glycosidic bond of the 3-substituted glucose residues in β-glucans, 
yielding oligomers with different degrees of polymerization (DP). The 
major products for the cereal β-glucans are 3-O-β-cellobiosyl-d-glucose 
(DP3) and 3-O-β-cellotriosyl-d-glucose (DP4).) Further to the fi ne struc-
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ture, the molecular size of the polymer seems to have a strong impact on 
polysaccharide gelation ability. For samples with similar distribution of 
cellulose-like fragments the gelation time decreases and the gelation rate 
increases with decreasing molecular weight, possibly due to the higher 
mobility of the shorter chains that enhances diffusion and lateral interchain 
associations. 34,35,37–39,41,46,47 Although a slower gelation process is noted for 
the high molecular size β-glucans, the gel network structure consists of 
structural elements (microaggregates) with better organization and/or it 
involves interchain associations over longer chain segments.34,35,37

Variations in the mechanical properties of cereal β-glucan gels have also 
been revealed by large deformation compression tests. An increase in 
strength and a decrease in brittleness of the β-glucan gels cured at 
room temperature were found with increasing concentration, molecular 
size and DP3/DP4 ratio of the polysaccharide, whereas cereal β-glucans 
with high molecular size and low amounts of DP3 units promoted the for-
mation of strong cryogels (formed under repeated freezing–thawing cycles) 
when tested under large deformation protocols, a fact that was attributed 
to differences in the nature of the network microstructure among 
samples.34,35,37,42

Overall, the structure–physical property relations for cereal β-glucan 
isolates have been largely explored. Structural features, such as distribution 
of cellulosic oligomers, ratio of DP3/DP4 units and molecular size of the 
polysaccharides were proven to be important determinants of their solubil-
ity, rheological behaviour in aqueous solution and gelation ability, as well 
as of the thermal and mechanical properties of hydrogels obtained by inter-
chain associations either at room temperature or via repeated freeze–thaw 
cycles.

6.4 Effects of b-glucans on lipid metabolism

Cardiovascular diseases, such as myocardial infarction (MI), angina and 
stroke, are major contributors to the global burden of disease. The diseases 
are caused by the development of atherosclerosis in the blood vessels and 
one factor that may infl uence the atherosclerotic process is the dietary fi bre 
content in the diet. The intake of dietary fi bre and risk of coronary heart 
disease were followed for 10 years among women in the Nurses’ Health 
Study.48 In total 68 782 women were included in the analysis and the age-
adjusted relative risk for major cardiovascular events was 0.53 for women 
in the highest quintile of total dietary fi bre intake (median 22.9 g/day) com-
pared with women in the lowest quintile (median 11.5 g/day). Among dif-
ferent sources of dietary fi bre only cereal fi bre was strongly associated with 
a reduced risk of cardiovascular events. Male health professionals have 
been followed in a similar study.49 Their food habits were assessed using a 
131-item food frequency questionnaire. During 6 years of follow-up there 

HNF6.indd   135HNF6.indd   135 2007/1/16    02:32:122007/1/16    02:32:12



136 Novel food ingredients for weight control

Q 

were 511 non-fatal cases of MI and 229 coronary deaths. The age-adjusted 
relative risk of MI for the top quintile of total dietary fi bre intake was 0.64 
(median intake 28.9 g/day) compared with men in the lowest quintile 
(median intake 12.4 g/day). Cereal fi bre was most strongly associated with 
a reduced risk of MI compared with other fi bre sources like vegetables and 
fruits. Thus, the same associations were found for male health professionals 
as for female health professionals. In the study on female health profession-
als, an inverse relation between both soluble and insoluble fi bre and the 
risk of cardiovascular diseases and MI was also found, but after multivariate 
adjustments the associations were no longer signifi cant.50

More data on the effect of dietary fi bre on cardiovascular diseases have 
been gained from intervention trials. Over 50 studies have investigated the 
effect of β-glucans on blood cholesterol levels. Some investigators have also 
addressed the task to make overall evaluations on the relation between oat 
β-glucan intake and its cholesterol-lowering effects. A large meta-analysis 
of oat products and their lowering effects on plasma cholesterol was made 
by Ripsin et al.51 The included studies presented differences in study designs, 
oat products, doses of oats and control products, and subjects with different 
initial cholesterol levels, gender and age; the infl uence of these parameters 
was assessed in the meta-analysis. To be included in the meta-analysis, 
studies had to be controlled and randomized and the control product had 
to have a low soluble fi bre content. Moreover, the trial should also have 
included a dietary assessment and measurement of body weight. Twelve 
trials were included in the calculation of the summary effect size.51 Most of 
the trials used a parallel design and the length of the treatment phase varied 
between 18 days and 12 weeks. The summary effect size for change in total 
cholesterol was −0.13 mmol/l. The initial cholesterol level was highly predic-
tive of the reduction in total cholesterol level while age and gender could 
not predict the response to oats. The dose–response effect was also evalu-
ated and after dividing the material into intakes of <3 g and ≥3 g of soluble 
fi bre, the interaction was statistically signifi cant. Mälkki52 also evaluated the 
dose–response effect of oats. She identifi ed 53 clinical trials, and 37 of them 
showed signifi cant reductions in blood cholesterol levels after consumption 
of oat products while in 10 studies no signifi cant effects were detected. 
The dose–response effect was not very obvious. The Food and Drug 
Administration (FDA) reviewed 37 oat trials and 17 studies showed a posi-
tive effect of oat bran and oat meal on total and LDL cholesterol.53 The 
amount of oat bran or oat meal given in the studies ranged from 34 g (2.5 g 
soluble fi bre) to 123 g (10.3 g soluble fi bre). Five studies showed equivocal 
results in reducing serum cholesterol, 4 had a too short study period and 11 
showed no effect on serum lipid levels. However, the overall conclusion was 
that oats could lower serum cholesterol levels, specifi cally LDL cholesterol, 
without any signifi cant change in the high-density lipoprotein (HDL) frac-
tion. The FDA thus authorized a health claim stating: ‘Diets high in oat bran 
or oat meal and low in saturated fat and cholesterol may reduce the risk of 
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heart disease.’ To be able to use the health claim a product must contain at 
least 0.75 g β-glucan soluble fi bre per serving and the recommended daily 
intake is 3 g.53 It is known that the cholesterol-lowering effect is larger in 
subjects with increased cholesterol levels. Ripsin et al.51 indicated that if the 
initial cholesterol levels were over 5.9 mmol/l the reduction was larger. The 
molecular weight of the β-glucans may also be of importance for the cho-
lesterol-lowering effects. In one study an intake of 5.9 g β-glucan from oat 
bran incorporated into bread and cookies did not have any signifi cant effect 
on blood lipids while an intake of 5 g β-glucans mixed in orange juice sig-
nifi cantly lowered LDL cholesterol compared with a control group.54 The 
molecular weight of the β-glucans was lower in the bread compared with 
the muffi ns and the preparation mixed with orange juice. However, the 
molecular weight is probably not the only important factor for the choles-
terol-reducing potential. In another trial an oat drink containing β-glucans 
of rather low molecular weight (peak molecular weight 82 400) was com-
pared with a control drink with low β-glucans content.55 The intake of oat 
drink (3.8 g β-glucan/day) resulted in signifi cantly lower cholesterol (6%) 
and LDL cholesterol (6%) levels compared with the control drink, and thus 
the oat drink had the expected quantitative cholesterol-lowering effects as 
in products containing β-glucans with a higher molecular weight. One 
explanation for the results could be that the β-glucans were in a soluble 
form. Önning56 compared the method for administration of β-glucans in 17 
human studies that included hyperlipidaemic subjects. The total cholesterol 
level at the end of the intervention period in the control group was between 
5.9 and 7.4 mmol/l. The change in total cholesterol in the oat group in com-
parison with the control group varied from 0 to −13% while the change in 
LDL cholesterol varied from 0 to −16.5%. The studies with the largest 
reductions incorporated the oats in crisps, hot cereals, muffi ns and bever-
ages while in the studies with small reductions the oats were given in cold 
cereals and also in bread. Inclusion of the β-glucans in liquid foods and also 
using some heat treatment seemed to increase the lipid-lowering effect 
probably by increasing the solubility of the β-glucans. The fact that the solu-
bility of the β-glucans varies a lot in foods was confi rmed in a study by Lia 
Amundsen et al.57 Products like bread, teacakes, muesli, muffi ns, macaroni, 
pasta and apple drinks were supplemented with an oat bran concentrate 
and the solubility of the β-glucans varied from 22% in pasta to 70% in the 
apple drink. Thus, the solubility of the β-glucans in the products was rather 
low (mean value of about 50%) but the daily dose of soluble β-glucans 
consumed by hypercholesterolaemic subjects (2.7 g) was still high enough 
to signifi cantly decrease blood cholesterol levels compared with a control 
diet. The molecular weight and the solubility of the β-glucans used in human 
studies have seldom been documented and this makes it diffi cult to compare 
results from different studies in relation to the doses used.

Several mechanisms have been proposed for the cholesterol-lowering 
effects of β-glucans. The main hypothesis is that they decrease the intestinal 
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uptake of bile acids. In subjects with ileostomy, intake of oat bran bread 
lead to an increased excretion of chenodeoxycholic acid and total bile acids 
in comparison with intake of wheat fl our bread.58 A recent study focused 
on the effects of oat β-glucans incorporated into a drink on cholesterol 
absorption (measurement of plant sterols) and cholesterol synthesis (analy-
sis of lathosterol) in humans.59 Intake of 5 g β-glucan daily led to a signifi -
cant decrease in serum total and LDL cholesterol levels, and at the same 
time the concentration of lathosterol was increased and that of sitosterol 
was decreased. This indicates that β-glucans reduce cholesterol absorption 
in the intestine.

Furthermore, β-glucans are fermented in the colon and the short-chain 
fatty acids produced may infl uence cholesterol metabolism in the liver. 
Until now, however, only few human studies exist on this subject and more 
studies are needed to evaluate this effect. Soluble fi bre can also decrease 
gastric emptying, prolong glucose absorption and increase insulin sensitiv-
ity. These changes can also have an effect on lipid metabolism in the liver. 
In animals the main outcome of the action of fi bre is a lowering of hepatic 
cholesterol pools as a result of more cholesterol being diverted to bile acid 
synthesis and lower cholesterol delivery to the liver through chylomicron 
remnants.60

6.5  Effects of b-glucans on energy and 
carbohydrate metabolism

β-Glucan has been suspected to infl uence glucose metabolism by modula-
tion of glycaemia or insulin response to a meal. It works by slowing the rate 
of nutrient absorption leading to a smaller increase in glycaemia and insu-
linaemia whenever nutrients are ingested concomitantly with β-glucans 
compared to without β-glucans.61 A study by Battilana et al.62 performed in 
healthy subjects was designed to observe the action of β-glucans on post-
prandial metabolism independently of a delayed absorption effect. The 
absence of any relevant effect in this case led the authors to conclude that 
the action of β-glucans after a single meal was mainly due to their delaying 
the rate of carbohydrate absorption. In addition, it is known that β-glucans 
taken in a meal increase the viscosity of the meal bolus, thereby reducing 
the rate of absorption and fl attening post-prandial glycaemia. In fact, the 
viscosity of fi bres relates positively with the degree of fl attening of post-
prandial glycaemia.63–66 In epidemiological studies, the precise type of fi bre 
ingested is seldom reported but could be important to record. Few studies 
have been published comparing the differential effects of fermentable and 
non-fermentable fi bres on energy intake and metabolism. Howarth et al.67 
did not fi nd any differential effects of fermentable fi bres versus non-fer-
mentable fi bres (taken as a supplement in fl avoured water before the meal) 
on energy intake or changes in body fatness in a population whose body 
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mass index (BMI) ranged from 20 to 34 kg/m2. Still, in animals models, fer-
mentable fi bres enhanced satiety to a greater extent. Therefore, a greater 
reduction in energy intake and body fatness over time was expected. A 
study in which 10 healthy men ingested either a diet with β-glucans or a 
diet with cellulose failed to produce signifi cantly different effects on plasma 
glucose and insulin concentrations.62 In this case, the effects of the specifi c 
action of the β-glucans (colic fermentation, production of short-chain fatty 
acids) did not seem to interfere with carbohydrate metabolism.

The glycaemic index (GI)of the carbohydrate and fi bre content can be 
related since viscous fi bres and foods with intact natural cell walls generally 
have a lower GI.68 Dietary fi bre was shown to account for about 40% of 
the variance in GI among 18 starchy foods.69 In fact, epidemiological and 
intervention studies showed that body weight is positively correlated with 
GI. Ma et al.68 carried out a study of 572 healthy men, BMI was positively 
associated with GI: a 5-unit increase in GI was signifi cantly associated with 
a 0.75-unit increase in BMI (p  =  0.01). Therefore, dietary fi bres like β-
glucans, which affect food digestion and absorption rate, also affect GI 
values as a consequence. Jenkins et al.66 found that addition of β-glucans 
reduces GI (4 units/g) while maintaining palatability.

Some intervention studies have been carried out with specifi c test prod-
ucts with high β-glucan content to evaluate the glycaemic and insulin 
responses in healthy and diabetic subjects. It has been shown that 8–10% 
of β-glucans in cereals can decrease the glycaemia peak by 50%.70 Juntunen 
et al.71 showed that the lowered insulin response observed after consump-
tion of different grain products in healthy men was not dependent on the 
type of cereals. In another study, β-glucan-enriched products consisted of 
barley-enriched pasta. Healthy men fed barley pasta enriched with β-glucans 
did not show any difference in glycaemia response but did show a greater 
insulin response compared with men fed low-fi bre-content pasta. This 
discrepancy between insulin and glycaemia schemes, also found in other 
studies, indicates a complicated pattern for the effect of fi bres on glucose 
metabolism, which could be modulated by the action of hormones such as 
cholecystokinin.65 These intervention studies showed that a high β-glucan 
content is required to obtain a signifi cant effect on post-prandial glycaemia 
and insulinaemia in healthy subjects.

The antidiabetic effects of β-glucans have been suspected in response to 
their actions on energy and glucose metabolism. Longer studies have been 
designed to observe the benefi cial metabolic effects of β-glucans on type 2 
diabetes. The risk of developing type 2 diabetes has been shown to be more 
than twice as high when consuming a diet high in glycaemic load in combi-
nation with a low fi bre intake.70,72 Another study has shown that the addition 
of β-glucan was highly able to reduce hyperglycaemia but that there was a 
threshold level for the amount of fi bre.64 In diabetics, β-glucans-enriched 
diets have also been shown to improve metabolic control with a decrease 
in haemoglobin A1c (HbA1c).73,74 However, only a few studies have focused 
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on the specifi c effects of β-glucans on HbA1c, and no clear and direct cor-
relation has been found to date.61 Nevertheless, the improved glycaemic 
control and the reduction of cardiovascular risks (due to lowered blood 
lipid levels) associated with fi bre intake indicate that it could be a recom-
mended part of the diet for subjects with type 2 diabetes.

6.6 b-Glucans and weight control

β-Glucans could play a role in body weight regulation through different 
mechanisms: it increases satiation, decreases the absorption effi ciency of the 
small intestine, regulates glucose and insulin responses, and has benefi cial 
effects on lipid metabolism.

Different epidemiological studies have shown an inverse correlation 
between fi bre intake and body weight, BMI and body fat.75 In the CARDIA 
study, a population-based cohort study of the change in cardiovascular risk 
factors over 10 years, it was shown that dietary fi bre was inversely associ-
ated with fasting insulin levels (mean difference across quintiles: −5.6 pmol/
l, p  =  0.007 in Whites; −9.7 pmol/l in Blacks, p  =  0.01), weight gain (mean 
difference across quintiles in both populations: −3.65 kg, p  >  0.001) and 
other risk factors for cardiovascular diseases in young adults.76 White men 
and women consuming diets supposed to be the lowest in GI (high fi bre, 
high fat) had the least weight gain over 10 years compared with those con-
suming supposedly high-GI diets (low fi bre, low fat).

Another epidemiological study carried out on a cohort of 27 802 men 
demonstrated a reduced risk of weight gain (8 years of observation) associ-
ated with increased whole-grain or bran intake.77 Dietary fi bre was inversely 
related to weight gain independent of whole-grains (p for trend <0.0001). 
They found that for every 20 g/day increase in dietary fi bre, weight gain was 
reduced by 1.18 kg.

Few intervention studies had been done until 2000 on the effects of fi bre 
on body weight. In fact, the focus was on the use of fi bre in enhancing 
compliance with low-caloric diets designed for weight loss by reducing 
hunger.78 Intervention studies performed in healthy, overweight or obese 
humans led to confl icting results. Some reported no effect on body weight.66,79 
In the study of Nicolosi et al.,79 the subjects had consumed enough energy 
to maintain their body weight. Some other studies did report an effect of 
fi bre on body weight loss.80,81 In these last two studies (with demonstrated 
effects of fi bre on body weight loss), fi bre supplementation was associated 
with reduced energy intake and it was not possible to relate the weight loss 
solely to fi bre intake. In addition, no evidence has been shown of an 
enhanced effect of fi bre supplementation compared with caloric restriction 
alone. It is also interesting to record that a greater suppression of energy 
intake and a greater weight loss was observed in overweight or obese sub-
jects versus normal-weight subjects: mean energy intake in all studies was 
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reduced to 82% by higher fi bre intake in overweight/obese people versus 
94% in lean people and body weight loss was 2.4 kg versus 0.8 kg, respec-
tively.78,82 Fibre supplementation could be considered at the least as a good 
support for weight loss diets by enhancing satiety. However, more clinical 
studies are required to determine which kind of fi bre and what quantities 
are suitable for the prevention of weight gain and obesity in different 
populations.

6.7  β-Glucans in the regulation of satiety and acceptance 
by consumers

A signifi cant number of studies have demonstrated suppressed hunger and 
greater satiety with fi bres that have the viscous-producing property, whereas 
satiation and gastric fullness may be more closely related to the bulking 
effects of fi bre.78 The relationship of body weight status and fi bre effect on 
energy intake suggests that obese individuals may be more likely to reduce 
food intake with dietary fi bre inclusion.78 Dietary fi bre plays a role in weight 
management as a result of its effect on satiety and blood cholesterol.83 Both 
soluble and insoluble fi bres prolong after-meal satiety, but soluble fi bre is 
more effective. A fi bre-rich meal is usually lower in fat and added sugars, 
is less energy dense and is processed more slowly, which promotes earlier 
satiety.83

The soluble oat β-glucan has been found to have positive effects on 
health, such as reducing blood cholesterol levels.49,51 The consumption of a 
hypocaloric diet containing oats over 6 weeks resulted in a greater decrease 
in systolic blood pressure, total cholesterol and LDL cholesterol than did 
a similar diet without oats.84 Oat β-glucans can also be used in controlling 
weight. Ingesting oat β-glucans can increase the viscosity of gut contents 
enhancing the feeling of fullness. Oat β-glucans can lower the rate at which 
nutrients are absorbed from the small intestine, delay gastric emptying and 
prolong the feeling of satiety.65,85,86 The fi rst effect occurs in the stomach, 
where swelling and water binding by the fi bre causes distension that con-
tributes to the feeling of satiety. In the small intestine, fat and protein or 
amino acids induce release of the gut hormone cholecystokinin, which 
delays gastric emptying, blunts glycaemic responses and enhances satiety.87 
The effect is believed to be caused by increased viscosity, which increases 
the contact time of fat and amino acids with receptors. Other dietary 
fi bres and food consistency have been shown to affect the secretion of 
cholecystokinin.88,89

The physiological effects of β-glucans appear to be related to their rheo-
logical characteristics. An inverse relationship between the viscosity of oat 
β-glucans-containing beverages and the levels of both blood glucose and 
blood insulin has been shown with beverages varying in the dose and 
molecular weight of oat β-glucan.63,90 Thus, physiological responses appear 
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to be affected by the concentration and the molecular weight of β-glucans, 
probably through effects on gut-content viscosity. Due to its high water-
binding capacity β-glucan also affects the structure of food in a similar way 
to other soluble dietary fi bre.91–94 This in turn could affect the rate of food 
digestion, especially the susceptibility of the starch component of the food 
to amylolysis. Thus it is likely that both the viscosity-increasing and struc-
ture-modifying properties of β-glucan are involved in the health-promoting 
effects of β-glucan-rich foods.

The role of dietary fi bre in energy intake regulation and weight control 
is related to the special physical and chemical properties of fi bre that 
promote the feeling of satiation and enhance or prolong the feeling of 
satiety.78 Satiation is related to the effects of dietary fi bre on structure and 
energy density of food, whereas the viscosity-increasing effect of soluble 
fi bres may enhance satiety through delayed gastric emptying and subse-
quent delay in fat absorption. Fat in the intestine stimulates the feeling of 
satiety whereas diets low in fat and energy are associated with feelings of 
hunger. In women, incorporation of foods rich in viscous fi bres into mixed 
low-fat meals resulted in suppressed sensation of hunger and enhanced 
post-meal satiety compared with a low-fat, low-fi bre meal of equal energy 
content and palatability.78 Plasma cholecystokinin concentrations were ele-
vated and sustained in response to both the low-fat, high-fi bre meal and the 
high-fat, low-fi bre meal.78 Bourden et al.65 have shown a similar cholecysto-
kinin response when viscous fi bres were included in a low-fat meal. If inclu-
sion of viscous-type fi bres in low-fat diets effectively slows fat absorption 
and imparts a greater sense of satiety, this would be a promising way to 
improve compliance with low-fat diets.

Oat β-glucan is already added to some products, mostly cereal products. 
The mouth feel of oat products is determined by the unbranched polysac-
charide, β-glucan, which also signifi cantly infl uences the fl avour release. The 
special feature of β-glucan is that it forms highly viscous water solutions. 
The viscosity of food is known to modify the perception of tastes even 
though the composition of the thickener has been suggested to have a 
greater effect on the perception of fl avours than the viscosity.95–98 A negative 
correlation has been reported between the intensities of fl avour attributes 
and the viscosity of oat β-glucan-enriched soups.99

Generally, European consumers seem to know current dietary recom-
mendations rather well. However, the reasons for healthy eating may vary 
for different people. Healthy food can be chosen for many reasons such as 
to prevent chronic diseases, to improve general well-being, or for ideologi-
cal or moral reasons. Preventing disease or getting help for a particular 
health problem are the most frequently cited reasons for healthy 
eating.100–102 The potential benefi ts of healthy eating only affect behaviour 
if a person feels it is relevant for him-/herself, is motivated and has suffi cient 
knowledge to change his/her behaviour.103 If the person is motivated, e.g. 
has a need to pay attention to their blood pressure, then the information 
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concerning the health-benefi t effects of a given product may encourage 
them to try products that promise to affect blood pressure. There are limita-
tions in the use of information when functional foods are marketed to 
consumers. Health-related claims are not allowed to promise the curing, 
treating or prevention of diseases. However, the claims can include state-
ments regarding reducing risk of disease and improved state of health.104 
Urala et al.105 found health-related claims to be advantageous for the prod-
ucts used in their study. However, when the strength of the claims was 
increased by promising stronger and more defi nite effects for the consum-
ers, it did not automatically increase the perceived benefi t of the product.

Factors affecting consumers’ willingness to use beverages and ready-to-
eat frozen soups containing oat β-glucan have been studied in Finland, 
France and Sweden.106 The presence of a health claim (concerning either 
cholesterol or glucose) signifi cantly increased the perceived benefi t and 
willingness of the consumers to use the soups and beverages before tasting 
the sample. Although, the perceived benefi t of the β-glucan sample with the 
health claim decreased after tasting, it was rated either higher (in the 
glucose-claim subgroup) or equal (in the cholesterol-claim subgroup) 
in perceived benefi t after tasting than the sample without β-glucan. 
Respondents in both the cholesterol-claim subgroup and the glucose-claim 
subgroup rated samples similarly in different countries. In general, health 
claims (glucose or cholesterol claims) had a small positive impact on will-
ingness to use beverages and soups containing β-glucan, but the taste of the 
products strongly affected the willingness to use them.106 β-glucan affected 
the mouth feel of both the beverages and soups. Although, β-glucan addi-
tion altered the sensory characteristics of both the beverages and soups, 
liking for soups, benefi t perceived and willingness to use the soups were not 
remarkably lower in β-glucan soups than in soups without β-glucan. Thus, 
in the fi rst instance the taste of the product must be pleasing taste, and then 
health effects can give added value to the product.

6.8 Use of b-glucans in food products

It is well known that the source (species etc.), processing treatments (milling, 
temperature, pH effects, etc.) and interactions with other constituents in the 
source – and then in a composite food matrix – are likely to infl uence struc-
tural features, concentration and dispersibility–solubility of β-glucans and 
so modulate their physiological action. β-Glucans enrichment in some 
products, leading to concentrated products, has increasingly been studied 
because it allows a larger β-glucan intake per serving with a minimum 
decrease in palatability and an increase in volume ingested.66 In most 
intervention studies, specifi c concentrated or processed products have 
been used, whereas commercially available foods are seldom used.61 
Several studies have shown the advantages of enrichment of oat products 
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in achieving physiological effects. In fact, greater benefi cial effects are 
obtained with these enriched products than with products naturally high in 
β-glucan.66 Moreover, the use of β-glucan concentrates in processed food 
such as muesli bars, pasta, and cereal does not drastically reduce the effi cacy 
of reducing post-prandial glycaemia.66

The sensory properties of β-glucan, especially its high viscosity, infl uence 
the sensory quality of the products. Positive health effects of products may 
not guarantee that the product is chosen repeatedly if its sensory quality is 
not adequate. Taste pleasantness has been found to be the most important 
factor affecting food choice of novel foods and food choices overall.107–109 
Their good viscosity-forming properties make β-glucans potential alterna-
tives as thickening agents in different food applications, e.g. ice creams, 
sauces and salad dressings.110 Compared with other thickening agents, oat 
gum was less viscous than xanthan and guar at 0.5%, but slightly more 
viscous than locust bean gum at the same concentration.111 To make the 
daily consumption of the FDA-recommended four portions of 0.75 g β-
glucan feasible, new types of β-glucan-containing foods need to be devel-
oped in addition to cereal products where β-glucan is an intrinsic component. 
One option for these new products is frozen, ready-to-eat foods, as the 
consumption of these is growing in general.112 Frozen ready-to-eat soups 
are one possible product category, where β-glucan could be used as a thick-
ening agent.99

β-glucan is suitable for a wide range of food products, because, being a 
neutral and non-ionic polymer, its viscosity is not affected by pH.111 As the 
viscosity of β-glucan reversibly decreases with increased temperature, warm 
food products would be ideal products for enrichment with β-glucan.111,113 
In warm foods the concentration of β-glucan could be higher than in cold 
foods because the product would have decreased sensory thickness during 
eating or drinking as a result of increased temperature. Technologically, 
more-processed β-glucan preparations are easier to add into foods in 
amounts suffi cient for achieving a physiologically functional amount of β-
glucan in a product. However, the relationship between physiological func-
tionality and molecular weight has to be kept in mind.

The effects of different β-glucan preparations on the sensory texture and 
instrumental viscosity of beverage prototypes and soups have been evalu-
ated.99,114 The results showed that both the type and concentration of β-
glucan are important in determining the characteristics of foods. Different 
β-glucan preparations gave different viscosities (both sensory and instru-
mental) in beverages and soups containing the same amount of β-glucan. 
The effect was dependent on the molecular weight of the soluble fi bre. 
Currently, the focus of the food-related industries is on developing new 
foods with suffi cient β-glucans content, maintained viscosity and good 
palatability, in order to facilitate long-term intake and effectiveness. The 
appearance of new products combining health potential and high accept-
ability is very important and depends, in the case of cereals, on the devel-
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opment of new processing technologies and improved knowledge of 
fi bre distribution in the matrix.115 In an EU project entitled ‘Design of foods 
with improved functionality and superior health effects using cereal β-
glucans (QLK1-2000-00535)’, different foods that normally do not contain 
cereals were enriched with β-glucans and the health effects were 
documented.

6.9 Future trends

β-Glucan has been intensively studied because of its ability to regulate 
glucose and insulin levels as well as cholesterol and body weight. Cereals 
rich in β-glucans may thus be useful nutritional tools to better control 
different metabolic disorders. One problem, however, is that the accept-
ability of these products – and hence compliance – is too low for many 
consumers. This could be improved by offering a wider range of foods 
enriched in β-glucans. Extended work is still needed from research groups 
to determine the precise molecular pathways of the action of β-glucans on 
carbohydrate metabolism and to understand the potential interactions 
with the other components of the food matrix and their consequences. 
Rather than relying solely on the effects of β-glucan on body composition 
a wider approach is needed: the combination of increased consumption of 
dietary fi bre with incorporation of low-GI foods, physical activity and a 
balanced diet, could help in weight control, and obesity and type 2 diabetes 
management. In parallel, food industries have to integrate all this informa-
tion in the development of new products with health potential and high 
palatability.
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Type 2 diabetes is associated with a higher cardiovascular risk and there has been a growing interest in using dietary intervention to improve lipid

profile and glucose control. The present work aims at analysing the effects of the enrichment of a normal diet with b-glucan (3·5 g/d) in free-living

type 2 diabetic subjects for 2 months, using a palatable soup. This trial was a parallel, placebo-controlled, double-blinded randomised study

performed in fifty-three type 2 diabetic subjects. During a 3-week run-in period, subjects daily consumed a ready meal control soup (without

b-glucan). For the following 8 weeks, subjects were randomly assigned to consume daily either a control soup or a b-glucan soup. Changes in

lipid profile (total cholesterol (TC), HDL- and LDL-cholesterol (HDLc and LDLc), apo B and TAG) and in glucose control (HbA1c and fasting

glucose) were measured. There was no significant alteration in lipid profile in the two groups (TC, HDLc, LDLc and apo B). TAG decreased

significantly in the b-glucan group compared with the control group (20·12 (SD 0·38) v. 0·12 (SD 0·44)mmol/l, P¼0·03). HbA1c and fasting

glucose were not reduced in any group. A single daily ingestion of 3·5 g b-glucan, as required by official dietary recommendations, for 8

weeks did not change the lipid profile and HbA1c in type 2 diabetic subjects. To improve the metabolic profile of type 2 diabetic subjects in

the long term, the quantity, the food vectors and the tolerability of b-glucan products may be re-evaluated.

b-Glucan: Lipid profile: HbA1c: Type 2 diabetes: Long-term intervention

Type 2 diabetes is associated with a high risk of CVD; conse-
quently, the improvement of lipid profile or blood glucose
control is a major challenge. Epidemiological and short-term

intervention studies have highlighted that high dietary
fibre intake is related to an improvement in fasting and post-
prandial glycaemic control and lipid profile, associated with a

lower cardiovascular risk(1–3). In this context, soluble dietary
fibre supplementation has been considered as a therapeutic
tool to improve these parameters.

b-Glucan, a non-starch viscous polysaccharide derived
from oat, has been shown to reduce total cholesterol (TC)

and LDLc levels, and post-prandial glucose and insulin
response(4–7). Several mechanisms are proposed as to
explain the cholesterol-lowering effect of b-glucan: reduced
cholesterol absorption due to an increased meal bolus
viscosity, reduced cholesterol synthesis due to an increased
conversion of cholesterol to faecal bile acids and/or an

inhibition of hepatic fatty acid synthesis by products of
fermentation(8–10). Concerning glucose metabolism, the ben-
eficial metabolic effects of oat b-glucan are tightly linked to

the b-glucan-induced increased viscosity of the meal bolus,
which delays and/or reduces carbohydrates absorption(11,12).
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However, the increase in intestinal viscosity is dependant
of b-glucan molecular weight and solubility, food processing,
b-glucan concentration and associated food matrix. b-Glucan
enrichment of food products has been largely studied, because
it permits a higher intake per serving with a minimum
decrease in palatability(13). So, to reach the 3 g/d intake

recommended by Food and Drug Administration, consumers
must be offered a range of palatable and sufficiently enriched
products. Up to now, few studies have specifically focused on

the effect of b-glucan as an adjunct therapeutic aid for
metabolic control in type 2 diabetic subjects in the mid-term
range(14). In parallel to the numerous epidemiological and
short-term intervention studies concerning dietary fibre and

diabetes, evidence-based studies investigating long-term
efficiency of b-glucan enrichment in type 2 diabetic subjects
are missing.

The present work aims at analysing the effects of the
enrichment of a normal diet with reasonable amount of
b-glucan (3·5 g/d) on glucose control (HbA1c level) and on

lipid profile (TC, HDL cholesterol, LDLc and apo B) for
2 months in a representative group of free-living type 2
diabetic subjects, with different treatments (anti-diabetic,
lipid-lowering, diet) and characteristics (time from diagnosis,

sex and age). Using a palatable ready-to-eat frozen soup
seemed to be a good alternative to maintain both physiological
effects and good sensory properties and to implement an

everyday dietary intervention over a long-term period.

Subjects and methods

Study design

The present study was a parallel, placebo-controlled, blinded

randomised trial. For a run-in period of 3 weeks, the subjects
consumed one control soup a day (without b-glucan). For the
following 8-week intervention period, one group continued

to consume the control soup (control group), while the
other group consumed the soup containing 3·5 g b-glucan
(b-glucan group).

At the beginning of the run-in period (week (W) 0), of the
dietary intervention (W3) and at the end (W11), body weight
was measured and fasting blood samples were collected.
The subjects completed a 5-d dietary questionnaire on W0

and W11.

Study population

The type 2 diabetes patients were recruited in Lund and Lyon,
and a medical examination and screening visit were performed

prior involvement, received written and oral information
about the protocol and signed an informed consent form.
The study was approved by the Scientific Ethics Committees

in Lyon (CCPPRB Lyon A) and Lund and accorded
with both the French ‘Huriet-Serusclat’ law and the Second
Declaration of Helsinki. The inclusion criteria were men or

women aged 30–75 years old, BMI 20–35 kg/m2, stable body
weight, with an HbA1c , 11%. The exclusion criteria were
pregnancy, breastfeeding, severe renal complications, second-

ary dyslipidaemia, TAG .4mmol/l, anaemia, treatment by
orlistat, pancreatic disease and malignancy . 1 year ago.

Experimental products and dietary regimen

The experimental products were frozen ready-to-eat soups
(Findus R&D, Bjuv, Sweden) with three different flavours:

lentil and ham; shrimps and dill; mushroom (composition in
Table 1). A soluble oat concentrate of b-glucan (3·5 g) was
added to the enriched soups (Ceba Foods, Lund, Sweden).

Attempts were made to increase further the concentration
of b-glucan, but this negatively affected the palatability.
The soups composition has been adjusted to obtain levels
with respect to carbohydrates and lipids, by adding rapeseed

oil to control soup and maltodextrin to b-glucan soup.
b-Glucan in the soup has a molecular weight of 80 kDa, and
preparation, freezing and storage did not alter the molecular

weight (analysis by VTT Biotechnology, Espoo, Finland).
The subjects were instructed to consume daily one soup as

the main component of a lunch or dinner meal and if desired

add drink and/or other food products. Subjects and investi-
gators were blinded for the type of soup ingested.

As a measure of compliance, packages that were left over
must be returned and were counted.

Subjects were also asked not to change their usual food
habit, physical activity and to record any signs of illness,
medication used or deviation to the protocol.

Food habits were assessed once before the run-in period and
once at the end of the intervention by a 5-d food intake
questionnaire and analysed by a trained registered dietitian

(in Lyon, using a SUpplémentation en VItamines et Minéraux
AntioXydantsq dietary photographic support and in Lund, a
food database from the Swedish National Food Administration

(PC-Kost 1_99, SLV, Uppsala, Sweden).

Testing and analytical procedures

Subjects came to the research centre at the start of the study
(W0), at the end of the run-in period (W3), at the middle of

Table 1. Nutrient composition of the soups (per 100 g)*

Lentil soup Shrimps and dill soup Mushroom soup

Nutrients b-Glucan soup Control soup b-Glucan soup Control soup b-Glucan soup Control soup

Energy (kJ) 351·9 331·0 213·7 196·9 301·7 280·7

Protein (g) 3·8 2·6 3·7 2·6 3·1 2·0

Fat (g) 4·8 4·8 2·0 2·0 3·0 3·0

Carbohydrate (g) 6·4 6·4 4·6 4·6 8·1 8·1

Total fibre (g) 2·3 1·1 1·9 0·7 2·5 1·4

b-Glucan (g) 0·88 0 0·88 0 0·88 0

*One portion serving is 400 g.
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the study (W7) and at the end of the study (W11). Body
weight was measured using a calibrated scale. Blood samples
were drawn following an overnight fast, collected in

tubes maintained at 48C and immediately centrifuged at
4500 rpm for 10min at 48C. Plasma was then stored
at 2208C until assay.

Fasting glucose concentrations, HDL cholesterol, TC and
TAG were analysed with respective enzymatic kits from
Roche Diagnostics using an autoanalyzer (Roche Diagnostics

Hitachi 917; Hitachi, Tokyo). LDLc was calculated by the
Friedewald formula(15). Plasma concentrations of apo B
were determined by immunonephelometry using an Immage
Beckman instrument (Beckman Instruments, Fullerton, CA,

USA). HbA1c levels were determined by HPLC (Biorad,
Marnes la Coquette, France).

Statistical analysis

Results are given as means and standard deviations except TC,
LDLc, HbA1c and fasting glucose when plotting in graphs
(standard error of the mean). Changes in parameters according

to group assignment were calculated as the change and
the percentage of change between values at the end of
the run-in period (W3) and at the end of the intervention

period (W11).
Equality of variance and distribution normality have been

checked prior further analysis. Differences between groups

at baseline and change and percentage of change between
W3 and W11 were assessed using an unpaired t test. In case
of non-normal distribution, a non-parametric Mann and
Whitney test was done. The present study including thirty

subjects in each group has the power to detect a significant
decrease in Hba1c lower or equal to 0·5% with a
standard deviation ¼ 0·7% (b-risk of 20% and a-risk
of 5%; P Moulin, unpublished clinical). Statistical signifi-
cance was inferred at P,0·05. All statistical analyses were
performed using Statview version 5.0 (SAS Institute, Cary,

NC, USA) software.

Results

Subjects

Sixty-seven diabetic volunteers were screened in Lyon and

Lund and were randomly assigned to either the control
group or the b-glucan group. There was no centre effect for
any studied parameter. Only fifty-three subjects (twenty-four
subjects in the control group and twenty-nine subjects in the

b-glucan group) were included in the analysis due to lipid
profile anomaly (two subjects: TAG .4mmol/l at W0) or
withdrawal (twelve subjects). The population was composed

of twenty-one women and thirty-two men with mild obesity.
About 50% of the subjects were under lipid-lowering
treatment (twelve in the control group and fifteen in

the b-glucan group). As for anti-diabetic treatment, subjects
were either under insulin or medication treatment (twelve
in the control group and nine in the b-glucan group),

either under diet and/or medication treatment (twelve in
the control group and twenty in the b-glucan group). Impor-
tantly, the treatments were kept constant throughout the
study. The subjects’ characteristics are given in Table 2.

They were normocholesterolaemic with a mild hypertriglycer-
idaemia and a fair blood glucose control. Due to randomis-
ation, both groups were comparable, except for a higher

concentration of plasma TAG in the b-glucan group.

Side effects and compliance

All the participants followed the experimental protocol

without difficulty. The compliance was good (based on soup
packages count). The soup portion was mostly ingested at
dinner in the two groups.

There were no significant differences between the groups in

the safety parameters: number of results leucocytes, erythro-
cytes and platelets; or serum concentration of CRP, alanine
aminotransferase, aspartate aminotransferase, g-glutamyltrans-

ferase and creatinine (data not shown). There was no record
of side effects as headache, stomach complaints, nausea,
flatulence, diarrhoea, bloated feeling, eruption/rashes, fatigue

and dizziness. The twelve withdrawals, with a similar
distribution in both groups, were not due to diet intolerance
or side effects, but to personal reasons.

Run-in period

During the 3-week run-in period, none of the measured
metabolic parameters was modified in the two groups (data

not shown).

Anthropometric parameters and diet

The mean baseline BMI in both groups (Table 2) remained

constant throughout the study and did not significantly differ
between groups: þ0·18 (SD 1·33) kg/m2 in the b-glucan
group v. þ0·36 (SD 1·37) kg/m2 in the control group during

intervention period (P¼0·63; data not shown).
The mean daily dietary intakes before the run-in period

(W0) were measured: 6·9 (SD 1·6)MJ of total energy;
34·3 (SD 6·2)% of total energy as fat; 19·0 (SD 2·4)% of

Table 2. Baseline characteristics of the study subjects according to

group

(Mean values and standard deviations)

Control group (n 24) b-Glucan group (n 29)

Mean SD Mean SD

Age (years) 61·8 7·5 61·9 9·1

Body weight (kg) 86·41 29·02 87·32 17·23

BMI (kg/m2) 29·02 4·05 30·48 4·08

HbA1c (%) 7·47 1·29 7·31 0·92

Fasting glucose

(mmol/l)

8·36 2·28 8·84 2·11

TC (mmol/l) 4·70 0·81 4·93 1·08

HDLc (mmol/l) 1·18 0·37 1·17 0·34

LDLc (mmol/l) 2·87 0·70 2·87 0·90

TAG (mmol/l) 1·29 0·46 1·77* 0·81

apo B (mmol/l) 0·95 0·16 0·99 0·25

CRP (mg/l) 3·32 3·25 3·15 3·45

TC, total cholesterol; HDLc, HDL cholesterol; LDLc, LDL cholesterol; CRP,

C-reactive protein.

*Mean values were significantly different between b-glucan and control groups

(Mann–Whitney test; P¼0·02).
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total energy as protein; 44·1 (SD 5·4)% of total energy as
carbohydrates; 19·7 (SD 5·3) g of dietary fibres for the
b-glucan group v. 8·2 (SD 3·0)MJ of total energy; 35·2

(SD 5·5)% of total energy as fat; 17·9 (SD 2·7)% of
total energy as protein; 43·7 (SD 7·4)% of total energy as
carbohydrates; 22·3 (SD 12·0) g of dietary fibres for the control

group. The registered energy and nutrient intake remained
stable throughout the study, and there were no significant
differences in either group at the end of the intervention

period (W11). However, a trend toward a mild decrease
(NS) in fibre consumption during the intervention period
was noticed in the two groups.

Serum lipids

The blood lipid profile was unchanged during the b-glucan
dietary intervention (Table 3). TC and LDLc decreased in

the b-glucan group, but this decrease was NS compared
with the control group (Fig. 1(a) and (b)). The apo B concen-
tration remained also stable in both groups. HDL cholesterol

increased significantly between W0 and W11: þ5·37
(SD 10·47)% (P¼0·01) in the b-glucan group. No significant
difference was found in HDL cholesterol/LDLc ratio between

W3 and W11 in the two groups (data not shown). The serum
TAG decreased by 23·75 (SD 22·2)% in the b-glucan group
and increased by þ11·24 (SD 32·40)% in the control group.

This difference between the two groups was significant,
even after adjustment for TAG concentration at W0 or W3
as covariant (P¼0·03). Additionally, the lipid profile’s

changes were not altered by the presence or absence of a
lipid-lowering drug treatment.

Glycaemic control

The primary glycaemic end point, HbA1c, was not reduced
during intervention period in the b-glucan group (Table 3;
Fig. 1(c)). The W11–W3 HbA1C change was not different

between the two groups. The mild increase in fasting glucose
over the duration of the study was NS and similar in both
groups (Table 3; Fig. 1(d)).

Table 3. Change in total cholesterol (TC), LDL- (LDLc), HDL-cholesterol (HDLc), TAG, apo B, HbA1c and fasting glucose*

(Mean values and standard deviations)

Control group b-Glucan group

Mean SD Mean SD P

TC (mmol/l)

End of run-in (W3) 4·80 0·84 4·88 1·09

End of intervention period (W11) 4·79 0·81 4·81 1·03

Change 0·01 0·52 20·06 0·52 0·59

Change (%) 1·07 11·10 20·49 12·64 0·63

LDLc (mmol/l)

End of run-in (W3) 2·93 0·74 2·85 0·90

End of intervention period (W11) 2·80 0·62 2·79 0·88

Change 20·10 0·51 20·05 0·38 0·72

Change (%) 21·06 18·86 20·78 17·50 0·95

HDLc (mmol/l)

End of run-in (W3) 1·19 0·31 1·14 0·3

End of intervention period (W11) 1·24 0·36 1·20 0·29

Change 0·03 0·14 0·05 0·10 0·67

Change (%) 3·38 11·78 5·37 10·47 0·51

TAG (mmol/l)

End of run-in (W3) 1·35 0·53 1·75 0·68

End of intervention period (W11) 1·47 0·65 1·63 0·55

Change 0·12 0·44 20·12 0·38 0·03†

Change (%) 11·24 32·40 23·75 22·2 0·05†

apo B (mmol/l)

End of run-in (W3) 0·93 0·18 0·98 0·24

End of intervention period (W11) 0·95 0·17 0·95 0·24

Change 0·01 0·12 20·02 0·10 0·15

Change (%) 3·12 13·56 22·42 11·00 0·10

HbA1c (%)

End of run-in (W3) 7·16 1·20 7·18 0·92

End of intervention period (W11) 7·33 1·55 7·17 0·86

Change 0·17 0·84 0·00 0·58 0·38

Change (%) 2·20 11·17 0·26 7·43 0·45

Fasting glucose (mmol/l)

End of run-in (W3) 8·28 2·32 8·98 1·83

End of intervention period (W11) 9·08 3·50 9·09 1·86

Change 0·80 2·24 0·11 1·43 0·45

Change (%) 9·58 25·85 2·27 16·44 0·39

Change (%), percentage change.

*When the run-in period values were used as covariates, the significance level (P) and interpretation of the results did not change.

†Mean values were significantly different between b-glucan and control groups (P,0·05; Mann–Whitney test or unpaired t test).
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Discussion

The present study shows that the long-term consumption of a
b-glucan-enriched soup once daily as the main part of the

meal had no detectable effect on the metabolic profile in
free-living type 2 diabetic subjects. The incorporation of
3·5 g of b-glucan in soups, ingested for 8 weeks, did not

alter plasma LDLc and HbA1c. The targeted population
consisted of a representative group of free-living type 2
diabetes patients. Indeed, the fifty-three subjects (44–75

years old) had a time from diabetes diagnosis ranging between
1 and 25 years. They were under different anti-diabetic
treatment (diet, sulphonylurea, metformin, repaglinide and

a-glycosidase inhibitor) and/or lipid-lowering treatment
(fibrates and statins).

The present study was unable to provide evidence of a
significant improvement in lipid profile. It has been shown

that 3 g soluble fibre could decrease TC and LDLc(6). Accor-
ding to the meta-analysis of Brown et al. (6), a reduction
of 20·04mmol/l per g of fibre for LDLc would have been

expected, so for 3·5 g of oat b-glucan 20·12mmol/l.
In contrast, b-glucan-enriched beverages (fruit drink and oat
milk) did improve the lipid profile in the expected magnitude

predicted from this meta-analysis(10,16). However, several
other studies failed to demonstrate an effect of b-glucan
incorporation into a solid matrix on the lipid profile in
hypercholesterolaemic subjects(17–19). Thus, 5·9 g b-glucan
incorporated into cookies and bread during 4 weeks did not
significantly change TC and LDLc(18). The meta-analysis of
Ripsin et al. (20) suggested that a larger reduction of TC and

LDLc were seen in subjects with higher cholesterol levels,

particularly when a dose of 3 g or more of oat fibre was
used. However, Biorklund et al. (19) recently has not shown

any effect with 4 g b-glucan incorporated into a soup in

forty-three hyperlipidaemic subjects. Considering the low

LDLc encountered in type 2 diabetes subjects, well controlled

for lipid profile, the decrease in LDLc was expected to be

weaker. Moreover, half of our subjects were treated with a

lipid-lowering treatment, which could have blunted the fibre

effect, but results were not modified in the subgroup without

lipid-lowering treatment (data not shown). Surprisingly,

the present results showed for the first time a significant

diminution of TAG concentration in the b-glucan group. It is

likely that it is the consequence of the regression toward the

mean phenomenon, since the b-glucan group had a higher

level of plasma TAG at baseline.

Few studies have assessed the efficacy of fibres on the lipid
profile in type 2 diabetes. In a small group of type 2 diabetic
subjects, fed a high amount of soluble fibre (7 g guar gum

three times a day for 3 months), a significant reduction
in LDLc (from 5·19mmol/l (SEM 0·34) to 4·30 (SEM
0·40)mmol/l) was found(21). Also, another crossover study in

eight type 2 diabetic men has shown a decrease in LDLc
from 3·36 (SEM 0·12) to 2·59 (SEM 0·12)mmol/l with 9 g oat
bran fibre incorporated into bread, buns or muffins during

12 weeks(22). The higher beneficial effect was observed
with ingestion of 8–13 g konjac-mannan-enriched biscuits
associated to a low-fat diet during 3 weeks (LDLc from
3·89 (SEM 0·25) to 3·04 (SEM 0·24)mmol/l)(23).
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Fig. 1. Mean concentrations with their standard errors of mean during the run-in period (week (W0–W3) and the intervention period (W3–W11) for b-glucan

group (O, dotted line; n 29) and for control group (B, plain line; n 24). (a) Total cholesterol (TC; mmol/l); (b) LDL cholesterol (LDLc; mmol/l); (c) HbA1c (%);

(d) fasting glycaemia (mmol/l). No significant difference was observed between the two groups.
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Concerning glucose control, the anti-diabetic effects of
b-glucans have been suspected in regards to their actions on
energy and glucose metabolism and to their lowering effect

on post-prandial glycaemic and insulinaemic responses in
healthy and fewer in type 2 diabetic subjects(7,11,14,24–26).
Up to now, only one study investigated the effect of a diet

enriched in b-glucan on HbA1c in type 2 diabetes, in addition
to the recommended American Diabetes Association diet(14).
Eight diabetic patients (mean HbA1c of 8·5%) followed a

4-week low-energy diet, enriched with 8% of b-glucan.
Fasting glycaemia did not change, but a weak decrease in
HbA1c was observed in the b-glucan group. But b-glucan
enrichment was associated to the replacement of sugars by

sweeteners. In our diabetic group, the lower baseline HbA1c
(7·38 (SD 1·10)%) may explain the lack of significant effect
of soups used as the exclusive intervention. Another fibre,

konjac-mannan, significantly decreased fructosamine
in diabetic subjects(23). In the present study, fructosamine
analysis was performed between W0 and W11 (data not

shown), and no change was observed.
Concerning fasting glycaemia, we did not found any signifi-

cant effect of b-glucan. There was a trend for a decrease in
fasting glycaemia in subgroup without insulin injection

(NS). Aro et al. (21) showed a significant decrease in fasting
and post-prandial hyperglycaemia in type 2 diabetic subjects
following a 3-month supplementation (three times 7 g guar

gum daily).
Considering study design using dietary supplementation in

free-living subjects, discrepancies between results can thus

partly be explained by differences in food matrix, amount of
b-glucan ingested, ingestion frequency, HbA1c level and
lipid status at baseline, intervention duration and population

size. It is well known that the fibre type, the interactions
with other constituents in the composite food matrix or
the mode of administration are likely to influence structural
features, concentration and solubility of b-glucans and conse-

quently modulate their physiological action. The efficiency of
b-glucan to alter metabolic parameters such as cholesterol
level is higher when b-glucan is part of a liquid food matrix

compared to a solid one(10,16,18,27). Moreover, one study has
been done in order to verify the willingness of consumers to
use beverages and ready-to-eat frozen soups containing oat

b-glucan(28). Although b-glucan addition altered the sensory
characteristics of both the beverages and soups, willingness
to use soups was not remarkably lowered. Whereas soups
seemed to be a good vector of administration, well tolerated,

palatable and convenient, the acceptable amount of b-glucan
(3·5 g/serving) may not be sufficient to induce a physiological
effect on lipid or glucose profile. More than 3·5 g per serving,

we encountered high decrease in palatability, which could
have compromised the good compliance to the study and a
possible future extension in the longer-term. Finally, the

frequency of ingestion may have negatively influenced
the present results since the b-glucan soup was ingested
only once a day compared to other studies(16,23). Besides,

b-glucan soups were ingested as main part of a meal and
may have replaced other fibre-rich food as vegetables or
fruits in the dietary pattern.
In conclusion, this 2-month intervention trial in a large

group of type 2 diabetic subjects shows that a single daily
ingestion of a soup enriched with 3·5 g b-glucan (according

to official recommendations) does not improve the lipid
profile and HbA1c level in free-living conditions. Long-term
benefits from b-glucan-enriched foods in the diabetic

population might occur with higher doses and/or increased
frequency of intake, but such consideration raises the question
of the supplementation acceptability.
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