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Introduction

The field voles, Microtus species, have large
complex stomachs consisted of [forestomach
(first), fundic region (second), and pyloric region
(third) of glandular stomach. The voles have their
own characteristic that fermentation products
in the digestive lracts are used as energy source
and bacterial flora in the forestomach is changed
easily by feeding with various rations (Kudo and
Oki, 1981). In the present paper, fermentation
products, protein concentration and proteclytic
activities were investigated in voles fed with differ-
ent rations.

Materials and Methods

Mature voles, Microtus montebelli, (B.W. 38,7
+ 9.9 g) bred in our laboratory were divided into
two groups, A and B. In group A, voles were fed
with hay-cubes (CY¥ 23.7%, CP 17.2%) and pellets
for herbivore (CF 12.5%, CP 18.4%) which con-
tained high fiber and high protein. Voles in group
B were fed with potatoes alone (CF 0.6%, CP
1.9%) containing low fiber and low protein but
high starch. Fermentation products were analyzed
with gas chromatography. The protein concen-
trations of contents were determined by the
method of Bradford {1976). Activities of pepsin
in the fundic region at pH 1.2 and trypsin in the
duodenum at pll 6.0 were measured using hemo-
globin and casein as substrates, respectively,

Resuits and Discussion

In the forestomach (first) of the voles (group
A) fed with high fiber and high protein ration,
pH value was 5.6 to 6.0 and acetic acid was major
fermentation products, over 90% of total VFAs.
In the forestomach of the voles {(group B) fed with
potatoes alone, pH value, total VFAs and acetic

acic. decreased significantly, but lactic acid con
centration was considerably high in comparison
with that of the voles (group A) fed with hay-
cubes and pellets (table 1). In the fundic region
(secand) of glandular stomach, hydrochloric acid
and pepsin were secreted, and pH value and fer-
mentation decreased considerakly in the pyloric
region (third), In the caecum of voles in both
groups, pH value was stable, 6.5 (o 6.7, and tetal
VFAs concentration was almost twice higher
than that in the forestomach, and ratios of pro-
pionic and butyric acids greatly increased, respec-
tively. However, lactic acid was not detected. Fer-
mentation jn caecumn was influenced very little by
changing of rations.

The voles in greup B were fed with low proiein
ration, buf protein concentrations in the foresio-
mach were as high as those in group A (table 1).
The increases of the protein concentrations were
considered to be derived from microorganisms
which increascd with fermentation of the feeds in
the forestomach. The proteins in the forestomach
appeared to be degraded by high activities of the
pepsin detceled in the fundic region, and the pro-
tein concentrations greatly decreased in the pylo-
ric repton of voles of the both proups. Further,
high prolcolytic activities of trypsin were observed
in the duodenum. 1t was considered that the pro-
teins degraded by pepsin were changed inte amino
acids by trypsin and absorbed in the duodenum,
Significantly high concentrations of proteins were
detected in caecum of the voles in proup B. Obara
and Goto (1988) reported that endogencous urea
was utilized predominantly in the caecum of voles
in condition of low protein feeding. T.ow proteciy-
tic activities were found in caecum, and a part of
the proteins seemed fo be changed into amino
acids to be absorted. There are many obscure
points in uidization of proteins in caecum, bhut it
is considered that the proteins are possible to he
used by the copro-phagy under certain conditions.
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TABLE 1. CONCENTRATIONS OF FEAMENTATION PRODUCTS AND PROTEIN IN CONTENTS OF THE
DIGESTIVE TRACTS OF VOLES FED WITH DIFFERENT TYPES OF RATIONS (MEAN+SEM]

Total Acetic  Propionic  Butyric Lactic Protein
Region Group pH VEAl acid acid acid acid (mg/g
(M) {mM) (mM) (mM) (mM)  contents)
Fore- A* 58 465" 416 3.0 1.8 12.8 4.8
stomach  (22)° £1.0 %06 *03 +0.4 +2.1 +0.8
B 41  33) 209 2.6 6.9 378 5.8
(20) 05 *05 02 0.3 +2.5 +0.8
Glandular A 1.8 18 1.7 003 0.03 0.16 1.7
stomach {(22) 0.6 +0.6 +0.05 +0.03 +0.27 0.2
(Pyloric
region) B 1.9 1.2 0.8 009 0.21 0.93 1.0
(1 +0.49 0.5 +0.0§ +0.23 +0.26 0.2
Caecum A 6.7 100.7 76.4 8.7 15.3 - 5.3
(22) +3.4 +2.2 +0.4 *1.4 +0.2
B 6.5 97.2 63.9 13.5 19.5 - 10.7°
{20) *35 ] 4 *1.1 +1.3 *1,3

1Vajatile fatty acid.

2Gmup A fed with hay-cubes and pellets for herbivore. Group B: fed with potatoes alone.

Numker of voles examined is in parentheses.
a8ignificantly high (p < 0.001) against group B.
bSignificantly high (p < 0.001) against group A.

It was suggested that the fermentation pro-
ducts and the microorganism proteins in foresto-
mach and caecum were used efficiently as energy
and nitrogen sources in the veles. It was consi-
dered that Microtus specics was a useful animal
model to study nutrient metabolism in herbivora
including ruminants,
(Key Words: Vole;
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