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As the nutritional evaluation of forages by
the use of large animals can not easily be
made, because it requires large amounts of
samples, labour, time, and cost, the use of
small experimental animals has been devised. If
an experimental herbivore, smaller than the

guinea pig or rabbit, could be found, it would
be possible to evaluate a large number of fora-
ges by using a much smaller amount of sam-
ples, through responses of the animal in

growth, reproduction and lactation etc. Such
an experimental herbivore might also be useful l
in clarifying the metabolism of forage compo-
nents in animals. The author has used the gol-
den hamster (Mesocricetus auratus) for these
purposes and has proved its usefulness by fee-
ding experiments. Results so far obtained are
presented briefly.

Material and Methods

Six experiments were carried out on the gol-
den hamster : forage supply and growth,
structure and function of digestive organ,
changes in structure and function of digestive
organ caused by roughage feeding, evaluation
by hamsters of sorghum grown on fertile or
less fertile soils and of various fermented sila-

ges, and response of hamsters to oestrogenic
substances in herbage.

Results and Discussion

ROUGHAGE UTIL /Z4 T/ON

Forage supply and growth.
Results of feeding experiments using refi-

ned diets showed that hamsters grow nor-
mally when given diets containing up to 50 %
cellulose. When leguminous forages are

given, growth and even reproduction are pos-
sible, without supply of water and other
nutrients (Manda and Takano, 1976).

Structure and function of digestive organ.
The stomach of the hamster consists of two

parts, pregastric pouch and gastric pouch,
and volatile fatty acids (VFA) are produced in
the pouches. The protozoa in the pregastric
pouch and caecum are trichomonas-like flagel-
lates measuring 10.9 - 6.4 Qm x 7.9 - 4.4 !r.
The number of protozoa is 106 - 108 per gram
pf ingesta. The number varies with kinds of
feeds and more protozoa inhabit the caecum
than the pregastric pouch. The hamster, like
the ruminant, having such a digestive system,
utilizes urea in protein metabolism (Matsu-
moto, 1955), and requires less dietary amino
acids (Banta et al., 1975). The significance of
the presence of bacteria in nitrogen meta-
bolism was clearly shown by comparing the
incorporation of 15N into bacteria in the in vitro
fermentation of 15N-labelled sorghum by



ingesta of bovine rumen with that by ingesta
of the hamster pregastric pouch and caecum
(fig.1).

Changes in structure and function of digestive
organ caused by roughage feeding.
When a hamster was fed with a roughage

diet, the weight of the whole alimentary canal
increased to 2 to 3 times as much as that of the
hamster fed with concentrate, and the length
of the intestine increased. Amount of VFA in
the pregastric pouch and caecum also increa-
sed to 2 to 3 times as much. In the pregastric
pouch, the proportion of acetic acid in the
total organic acids was high with roughage
diets, while the proportion of lactic acid
became high with concentrate diets. In the

caecum, the proportion of acetic acid in the
total organic acids was high whichever diet
was given (fig. 2). Furthermore, enzyme activi-
ties related to NADP* formation in the liver and

epididymal adipose tissue were measured with
a result that the malic enzyme activity was
reduced in hamsters fed with roughage. These
results show that the digestive system of the
hamster changes to the fermentative type by
roughage feeding.

EVALUATlON OF ROUGHAGE

Soil fertility and nutritive value of forages.
The first and second cuttings of forage

sorghums grown on fertile and less fertile soils
were fed to hamsters and growth and digesti-
bility were recorded. Although there was no
difference in digestibility of dry matter and cell
wall carbohydrate or in nitrogen absorption
between the forages produced on fertile and
less fertile soils, the body weight gain in feed-

ing with the first cutting of sorghum grown in
fertile soil was larger than that of less fertile
soil, with distinctly higher efficiency of feed
utilization in the case of sorghum grown on
fertile soil (table 1 It was presumed that
minerals might be responsible for the diffe-



rence in weight gain, but no difference was
found in Na, K, Ca and Mg concentrations in
serum. Thus, the reason why the sorghum
grown on fertile soil gave a greater body
weight gain is not clear. These results
demonstrate that the hamster is useful in

analyzing factors related to palatability and
growth.

Quality and feeding value of fermented silage.
To make clear the relationship between qua-

lity of fermented silage and feeding value, dif-
ferent silages were prepared by using forages
of different kinds of grasses and legumes, dif-
ferent cuttings of different stages of plant
growth, with varying moisture contents and
different preservatives and at various tempera-
tures for preparation and storage. A feeding
experiment on hamsters was carried out using
these silages. Quality of fermented silages
varied depending on the moisture content and
water soluble carbohydrate (WSC) content of
materials and on storage temperature. The

quality of silages as expressed by pH, Flieg’s
score, volatile basic nitrogen/total nitrogen
(VBN/T-N) was found to show a significant

relationship with the biological responses of
the hamster, such as weight gain, feed intake,
feed efficiency, etc. In the case of silages of
leguminous forage, the DM intake was related
to weight gain and had a high negative corre-
lation (r = - 0.96) with VBN/T-N. These
results indicate the great usefulness of the
hamster as an experimental animal to evaluate
the feeding value of silages.

Response to c!strogenic substances in her-
bage. I

The feeding value of forages is largely deter-
mined by two factors, that is protein source
and energy source. However, it must remem-
bered that forages contain various substances
which are not contained in concentrates. In a
series of experiments using hamsters, the
effect of oestrogenic substances in promoting
growth and feeding efficiency was made clear
(table 2), and furthermore the endocrine
mechanism of growth promotion by oestroge-
nic substances also investigated (Manda and
Matsumoto, 1974). The hamster is also useful
as an experimental animal in detecting and
evaluating particular components of forages.
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