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Introduction

It has been reported that an jncrease in the
ruminal or duodenal concentration of VFAs
inhitits gut motility in sheep (Ash, 1959; Ehzricin
and Hill, 1970, Studzinski et al., 1979; Gregory,
1987).

We recently found in sheep that the rate of
digesta flow from the abomasuem and the abomasai
VFA concentration increased with feeding, reach-
ing peak values ail the samge time as the animals
stopped eating (Yamazaki et al., 1987). These
results suggest that components of dundenal
digesta affect digestive tract motility and feeding
behavior in sheep.

in this experiment, the effects of an intra-
duodenal infusion of acetic acid on abomasal
digesta flow and feeding behavior were investi-
gated using sheep fitted with re-entrant duodenal
cannuiae.

Materials and Methods

Four cross-bred castrated male sheep weighing
47-60 kg each fitted with a single T-shaped re-
entrant type duodenal cannula were held in woo-
den metabolic cages under continucus lighting,
and were fed alfalfa hay cubes from 11:00 h for
three hours every day. Water was available ad 4b.

At 09:00 h, a balloon catheter was inserted inte
the distal side of the cannula to stop abomasal
digesta flow into the distal part of the duodcnum
and fo remove all the digesta. A 1.8S mM acetic
acid solution (basal solution), warmed to 40°C,
was then infused into the distal part of duodenum

through the catheter to remove the duodenal
digesta. At 11:00 h, the basal solution was replaced
with one of the other solutions listed in table 1.
Food was provided at this time and the infusion
was continued for 3 hrs. The infusion rate was
adjusted to 0.325 mljmin*kgBW. Feed and water
intakes and the volume, pH and osmolality of the
digesta flowing out from the abomasum were
measured. In the control experiment, the cap of
the cannula was closed, and the duodenal digesta
was not sampled. The significance of differences
among thc Ireatinents was determined using
ANOVA and the least significant difference.

Results

Total feed and water intakes over three hours
were significantly inhibited by the infusion of 120
mM acetic acid (table 2). The inhibition of feed
intake evoked by the 20 mM acetic acid solution
was observed within 30 minutes after the start
of feeding.

The mean digesta flow from (he abomasum was
constant during the infusion of the basal solution
befure feeding, with no difference among the
trcatments. However, the digesta flow was inhi-
bited by the infusion of 62 mM and 120 mM
acetic acid solutians. The inhibition was dosc-
dependent. The digesta flow completely stopped
45 minutes after the infusion of 120 mM acetic
acid solution, The high osmolality solution did
not affect either fecd or watcr intakes or the
ahomasal digesta flow.

Discussion
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TABLE 1. COMPOSITION OF THE INFUSION SOLUTIONS
Treatment Ccmposmf)n of Osmclality pH
the solutjon {mosm/i-H,0)

Conirel (No infusion)

lonic solution lanic salution 262 3.2

Solution 1 1 .85mM-acetic acid 253 3.2

(BRasal solutian) in iantc sol.

Solution 2 62mM-acetic acid 311 3.2
in iontc sol.

Solution 3 120mM acetic acid 370 3.2
in ionic sol.

High osmo. sol. fonic sol. 369 3.2

Aboimasal fluid Filtercd abomasal 287 3.7

pH was adjusted by HCI, except for liltered Muid.

lonic soluticn contained the following sakts (mM): NaCl, 50; KCL 25; NaHCQ;, 10; NaH;PQ,4°2H,0, 15;

CaCly* 2H,0, 10; MeCly *6H,0, 15; MpSQ,“ 7H,0,

9"

TARLE 7. INFLUENCE OF THF INFLISIONS ON FEED AND WATFR INTAKF AND AROMASAI DI-
GESTA FLOW
Total feed Total water Abamasal digesia flow
Treatments intz:kc intake Pre-feeding Post feeding
(g/3hrs) (g/3hrs) Can@omine (ml/3hrs)
Cantrol 1768+ 93P 4140+320? . -
lonic sol. 1663+14730 4948+8012 615+ 872 348444762
Salntion 1 151841369 4640+9452 505+ 833 365617259
Solution 2 1628+1112b 3503+8]12Y 692+173% 1320+ 55°€
Solution 3 1070+156¢ 1573352t 640+1273 119+ 60°
High osmo. sal. 1455+ 767 5390%5702 647+ 89¢ 34165192
Abomasal fluid 1920+1510 4023+7102 5871494 2605+5578

- The values expressed ave the means of 4 sheep and SE of means, except filtered abamasal fluid (3 sheep).
‘Means in the same column with different letters differ sipnificantly (p <0.08).

In the preseni experiment, we have shown that
acetic acid in the duodenum inhibits gastric motili-
ty and feeding behavior. The inhibitions were in-
dependent of the osmolalily of the infused solu-
tion. The inhibition of gastric motility was morc
sensitive to acetic acid infusion than was feeding
behavior. 1t is not clear at present whether acetic
acid directly inhibiled food intake and gut moti-
lity. 1t is possible that feed intake was indireclly
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inhibited by the depressed digesta flow. In con-
clusion, it is likely that the shcep duodenum is
sensitive to acetic acid, thereby regulating gastric
emptying and feed intake.

The authors are most grateful to Dr. TE.C.
Weekes, University of Newecastle, for his kind
advice on the manuscript.
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