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Intraduction

The rapid intraruminal injection of sodium n-
butyrate increased the mitotic index (MI) in the
basal cells of the sheep ruminal epithelium at 24
hours after the infusion (Sakata and Tamate,
1978b). The daily same infusion increased MI] but
the daily continuous infusion of butyrate de-
creased M1 although the high concentration of
ruminal butyrate was recorded (GAIfi et al., 1986).
Therefore, il is unclear whether butyrate itself
stimulates or inhibits the cell proliferation in
ruminal epithelinm. In this study, butyrafe de.
creased MI in the ruminal epithelium of sheep.

Materials and Methods

In Exp. 1, five adult male sheep (37-55 kg)
were given 500 g of orchard grass hay and 250 g
of concentrates once daily at 10:00. Sodium n-
butyrate (18 mM/kg, 10% solution), tri-n-butyrin
(6 mM/kg, 10% suspension) or saline was injected
through a rumen fistula at 10:00. Ruminal papillae
were taken at -1, 1, 4, 7 and 11 hours after the
injection. In Exp. 2, two adult male sheep (35
and 43 kg) were fed 350 g of orchard grass hay
and 150 g of concentrates twice daily at 6:00 and
18:00. Sodium n-butyrate (9 mM/kg BW, 10%
solution} or saline was infused into rumen at
11:00. Ruminal papillae were taken at —0.5, 1, 4
and 7 hours after the infusion. Ruminal papillae
were biopsied from atrium ruminis with a pair of
forceps through the ramen fistula. The samples
were fixed in buffered formalin and embedded in
paraplast. Four-mnicron sections were stained with
PAS-hematoxylin. The numbers of basal cell
nuclei and mitotic nuclei in the epithelium were
counted and MI was calculated.

Results
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Results of Exp. 1 are illustrated in figure 1. At
1 hour after the intraruminal injection of sodium
n-butyrate, the average MI decreased significantly
to 0.15% from 0.45% at 1 hour hefore the injec-
tion. Then, the value returned at 4 hours (0.46%)
and 7 hours {0.54%) after the injection to the
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Figure 1. Mitotic index in sheep ruminal epithe-
lium befare and after the injection of
(A} sod'um n butyrate, (B) tributyrin,
or {C} saline.
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level at 1 hour hefore the injection. Also, at |
hour after the infusion of tri-n-butyrin, the aver-
age Ml decreased significantly to 0.30% from
0.52% at | hour before the injection and then MI
returned to fhe initial level at 4 hours (0.45%)
and 7 hours (0.54%) after the injection. Saline
injection did not change MI value,

Results of Exp. 2 are shown in figure 2. Sodium
n-butyrate injection markedly depressed MI at 1
hour after the iniection and then at 4 and 7
hours after the infusion M1 returned to the rcgular
level as shown in twice daily feeding (Qhwada and
Tawmate, 1983). Saline irjection did not affect
MI value.

Discussion

The rapid intraruminal infusicn of sodium-n-
butyrate or tri-n-butyrin clearly decreased MI in
the sheep ruminal epithelium at 1 hour after the
injection (figure 1 and 2). Immediately after the
injection, the intraruminal concentration of buty-
rate may show a temporary and unusual high
value, MI showed a lower value when the daily
cantinuous infusion of sadium n-butyrate caused
an increase of the intraruminal concentration of
butyrate (GaHi et al, 1986). In the circadian
thythm of M1 in the sheep ruminal epithelium, M
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Figure 2. Mitotic index in sheep ruminal epithe

lium before and after the injection of
sodium n-butyrate ( ® ] or saline { O ).
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showed the lowest value at 1 hour after a feeding
(Ohwada and Tamate, 1984; Sakata and Tamafe,
1978a). Butryate inhibited DNA synthesis of the
cpithelial cells of bovinc rumen in primary cell
cutture (GAlfi et al., 1981). We think these results
supgest that butyrate itself should inhibit the cell
proliferation in the ruminal epithelium.

When the ruminal epithelium showed fhe in-
creased MI, there was the temporary increasing to
thc unusual high level and the returning to the
common level of the concentration of intrarumi-
nal butyrate (Ghifi et al., 1986; Sakata and Tama-
te, 1978Nh). And therc was a long time lag, 24
hours or more, hetween the peak of butyrate con-
centration and the peak of MI (Sakata and Ta-
mate, 1978b). We think the increase of Ml after
the intraruminal infusion of butyrate may show
the reaction of the ruminal epithelium apainst to
the temporary and unusual high concentration of
intrarurninal butyrate,
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