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VAN DEN BROEK, G. W., J. ROBERTSON, D. A. KEIM AND C. A. BAILE. Feeding and depression ofabomasal 
secretion in sheep elicited by elfazepam and 9-aza-cannabinol. PHARMAC. BIOCHEM. BEHAV. 11(1) 51-56, 
1979.--Elfazepam (7-•hl•r•-•-[2-(ethyls•lf•nyl)•thyl]-5-(2-•u•r•phenyl)-••3-dihydr•-2H-••4benz•diazepin-2-•ne) and- 
9-aza-cannabinol (10-hydroxy-/3-(3-methyl-2-octyl)-5',5-dimethyl-5H-1 benzopyranol 3,4-d pyridine, HCI) were adminis- 
tered IV to study their effects on feed intake and acid secretion in abomasal Pavlov pouches in sheep. Elfazepam and 
9-aza-cannabinol increased 3-fold 3 hr postinjection feed intake and decreased abomasal acid secretion compared to saline 
and DMSO (dimethyl sulfoxide) control treatments. At doses which elicit feeding, 9-aza-cannabinol was a much more 
potent inhibitor of acid secretion than elfazepam. These results are consistent with the theory of localized hypothalamic 
nuclei which have roles in the control of both feed intake and gastric acid secretion. However, in contrast to feeding 
associated with normal hunger, the benzodiazepine and cannabinol stimulated feeding is associated with decreased gastric 
acid secretion. 
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SEVERAL studies have demonstrated the dual control by 
hypothalamic nuclei on feed intake and gastric acid secretion 
and motility in the rat. Bilateral lateral hypothalamic (LH) 
lesions produced acute reductions in food intake and body 
weight, decreased gastric acid secretion [28], and increased 
intestinal transit rate [29]. Bilateral ventromedial  hypo- 
thalamic (VMH) lesions produced hyperphagia and obesity, 
increased gastric acid secretion [30] and decreased intestinal 
transit rate [29]. 

Elfazepam (E) (7-chloro-l-[2-ethylsulfonyl)ethyl]-5-(2-flu- 
orophenyl)-l ,3-dihydro-2H-1,4-benzodiazepin-2-one) and 9- 
aza-cannabinol (9-AC) (10-hydroxy-/3-(3-methyl-2-octyl)-5',5- 
dimethyl-5H-I benzopyranol 3,4-d pyridine, HC1) have been 
reported to stimulate feed intake in sheep [5,12], cattle [5,24] 
and rats [24]. Both chemicals depressed rumen contraction 
rate [11] and 9-AC also reduced abomasal motility [21]. In 
sheep, E decreased the rate of  rumen emptying [12] and 
increased the digestibility of several rations [16, 22, 34], per- 
haps by some central nervous system-elicited inhibition of  
gastrointestinal motility and rate of digesta passage. 

The present study describes the effect of these two chem- 
ical feed intake stimulants on abomasal  acid secretion in 
sheep. 

METHOD 

The innervated Pavlov abomasal pouch was prepared by 
the following procedure which is similar to a previously de- 

scribed procedure [32]. Sheep were immobilized with 
sodium pentobarbital,  intubated and maintained on 
halothane anesthesia during surgery. With the animal in left 
lateral recumbency,  a 15 cm incision was made parallel and 5 
cm caudal to the last right costal arch starting 5 cm lateral to 
the xyphoid process.  The omasum and abomasum were ex- 
teriorized and a window cut in the greater omentum to ex- 
pose the greater curvature of the abomasum. A 6 to 8 cm 
incision was made longitudinally along the greater curvature 
midway between the omaso-abomasal  and pyloric orifices, 
exposing the abomasal fundic region with its large, acid- 
secreting mucosal folds. Digesta were removed with suction, 
the pouch area isolated by clamping the abomasum proximal 
and distal to the incision, the abomasum washed with sterile 
saline and packed off with sterile towels. The mucosal sur- 
face was exposed by everting the abomasal  wall. A fine, 
shallow circular incision was made through the mucosal and 
submucosal layers, thus delineating the internal border  of the 
pouch. Three successive, interrupted suture lines (00- 
chromic gut, Ethicon Corp.,  Somerville, NJ) were sewn to 
close the mucosa-submucosa of the main body of  the 
abomasum, the underlying connective tissue-muscle layer 
and the mucosa-submucosa of the internal border  of the 
pouch, respectively. The abomasal  incision along the greater 
curvature was closed and a Silastic ® cannula (3 mm ID, 6 
mm OD, Dow Coming Corp.,  Midland, MI) was sewn into 
the closure. A nylon mesh was sutured over the incision to 
reinforce the abomasal  wall and prevent the cannula from 
pulling out. The cannula was exteriorized through a separate 
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TABLE 1 

EFFECT OF ELFAZEPAM AND 9-AZA-CANNABINOL ON FEED INTAKE (g)* 

Period Elfazepam 9-aza- 
Postinjection Saline DMSO ad lib restrict cannabinol 

A. Feed available 0-3 hr postinjection 
0-1 hr 80.0xt 66.7 X 303.3 y 83.3 x 272.0 y 

-+20.8 -+14.5 -+ 6.7 -+ 6.8 _+ 21.7 

1-2 hr 46.6 36.7 56.7 38.3 50.0 
_+13.3 -+ 6.7 _+15.0 -+ 3.3 _+ 14.5 

2-3 hr 40.0 50.0 56.7 38.3 56.7 
_+23.1 _+ 5.7 _+15.0 -+ 3.3 -+ 14.5 

0-3 hr 166.7 x 153.3 x 416.7 y 160.0 x 378.3 y 
-+14.5 +24.0 _+23.6 _+15.3 -+ 24.0 

B. Feed available 1-3 hr postinjection 
0-1 hr 

1-2 hr 110.0 x 106.7 X 467.0 y 103.3 x 353.3 y 
-+45.8 - 6.7 -+56.1 -+14.5 _+ 79.7 

2-3 hr 40.0 23.3 13.3 36.7 63.3 
_+15.3 _+12.0 -+13.3 -+ 6.7 -+ 31.8 

0-3 hr 150.0 x 130.0 x 480.0 y 140.0 x 416.7 y 
_+32.1 ___17.3 -+43.6 _+20.8 _+104.8 

*Mean _SEM of 3 sheep 
tMeans within a row having different superscripts are significantly different, 

(p<O.O1). 

stab wound, the nylon mesh sutured to the ventral abdominal 
wall and the abdominal incision closed. Sheep were placed 
on 5-day, post-operative antibiotic treatment and one month 
elapsed before any animal was used experimentally. 

The three sheep used were housed in individual 
metabolism crates in a closed room free from outside noise. 
Water and a complete, pelleted feed were available ad lib. 
Fresh feed was given at 7:30 a.m., at which time collection of 
abomasal pouch secretions began. Chemicals were injected 
at about 9:00 a.m. and feed intake was recorded hourly 
thereafter. Animals were trained to stand in their stalls for 
the entire collection period. 

Order of  injection of chemicals was assigned using a ran- 
domized block design. The chemicals were: saline, dimethyl 
sulfoxide (DMSO), DMSO + 5,5/zg/kg body weight 9-AC, 
and DMSO + 0.35 mg/kg body weight E. A total volume of 1 
ml was injected into the jugular vein. DMSO was used as the 
carrier substance because the chemicals are insoluble in 
aqueous solution and ethanol markedly reduced abomasal 
acid secretion. Feed was available ad lib and was present 0 to 
3 hr postinjection or was withheld for 1 hr postinjection. An 
additional E treatment, with feeding restricted to control 
level intake (average of intakes after saline and DMSO injec- 
tions), was added on the final day of both treatment series. 

Serial collections of  abomasal acid secretion were made 
for 15-min periods in test tubes attached to the abomasal 
cannula. The volumes of  secretions were determined at the 
time of collection. Aliquots were titrated to pH 7.2 against 
0.01 N NaOH in an Auto-Burette (Radiometer, Copenhagen, 
Denmark), and acidity expressed as meq H+/liter. Total acid 
secreted (acidity x volume) is expressed as meq H÷/15 min. 
The data were subjected to analysis of variance and signifi- 

cant differences among means determined by Duncan's mul- 
tiple range test [13]. 

RESULTS 

Compared to saline and DMSO treatments, 9-AC and E 
stimulated feed intake in satiated sheep (Table 1). Both 
chemicals caused intense feeding activity when feed was first 
available: either at the time of the injection or 1 hr postinjec- 
tion. 9-AC and E increased feed intake the first hour feed 
was available 09<0.01) but not during subsequent hours. For 
the total 3-hr postinjection period, 9-AC and E increased 
feed intake compared to saline and DMSO treatments 
(p <0.01). Total 3-hr feed intakes for all treatments were not 
affected by withholding feed 1 hr postinjection. 

Although attempts were made to create a standardized 
abomasal pouch (50 cc), volume of unstimulated pouch sec- 
retions differed among sheep. Average preinjection values 
for the three sheep were: volume, 7.26 ml/15min; acidity, 
72.8 meq H+/liter; and total acid secreted 0.551 meq H÷/15 
min. Acidity and total acid secreted for a particular sheep 
were variable on different days despite a regular feeding 
schedule. As a result, data herein are expressed not as an 
absolute amount of acid secreted, but as a percentage of 
preinjection level of acid output. The validity of  the use of 
ratios (eg., preinjection value/postinjection value) in analysis 
of variance has been recently discussed [1]. Our preinjection 
vs postinjection ratios meet the statistical criteria presented 
in this publication [1], thus validating the use of analysis of 
variance in the evaluation of our data. 

Preinjection acid secretion was typically constant for 
each sheep on a particular day and preinjection measure- 
ments of  acid output were based on a minimum of six 15-min 
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TABLE 2 

EFFECT OF ELFAZEPAM AND 9-AZA-CANNABINOL ON ACIDITY (meq H+/liter) OF 
ABOMASAL POUCH SECRETIONS* 

% of Preinjection Value 
Period Elfazepam 9-aza- 
Postinjection Saline DMSO ad lib restrict cannabinol 

A. Feed available 0-3 hr postinjection 
0-1 hr 101.5cYt 90.3 ~y 66.6 bxy 67.8 b~y 37.3 ~x 

-+ 3.3 -+10.1 -+11.2 -+ 7.1 -+ 8.1 

1-2 hr 92.5 by 75.4 bxy 59.1 bxy 75.8 bxy 10.0 ax 
-+ 9.3 -+28.3 -+22.8 -+12.3 -+ 8.2 

2-3 hr 85.1 b 84.0 b 61.0 ~b 55.4 ~b 35.9 ~ 
-+13.0 -+ 9.6 -+20.1 -+16.6 -+25.9 

0-3 hr 93.0 by 83.2 by 62.2 b~y 66.3 b~y 27.3 ~ 
-+ 9.3 -+14.1 -+17.0 -+11.5 -+ 8.8 

B. Feed available 1-3 hr postinjection 
0-1 hr 92.5 by 71.6 aby 62.5 axy 55.0 ~xy 35.8 ax 

-+ 6.9 -+21.8 -+ 4.9 -+ 9.5 -+14.4 

1-2 hr 79.4 ~ 85. I c 73.4 ~ 56.1 b 17.4 ~ 
-+39.1 -+ 4.8 -+ 5.1 -+ 5.7 -+17.4 

2-3 hr 85.8 b 91.3 b 69.4 b 66.7 ab 26.1 a 
-+20.0 -+ 2.8 -+26.7 -+17.5 -+10.6 

0-3 hr 85.7 cz 82.7 cz 68.5 byz 59.2 by 26.4 ax 
-+15.7 -+ 7.7, -+ 9.1 -+ 6.2 -+ 8.6 

*Mean ±SEM of 3 sheep 
tMeans within a row having different superscripts are significantly different 

(x,y,z, p<0.01; a,b,c, p<0.05). 

serial collections. Acid output, expressed either as acidity 
(meq H+/liter, Table 2) or total acid content (meq H+/15 min, 
Table 3) tended to decrease after control treatments (saline 
or DMSO), thus postinjection levels were generally less than 
100% of preinjection values. Acid output tended to be lower 
after DMSO than saline injections, although none of the 
hourly means between the two treatments were significantly 
different (p >0.05). 

9-AC inhibited all measured parameters of  abomasal acid 
secretion (Tables 2, 3, 4). Expressed as a percentage of 
preinjection values, 9-AC reduced acidity (meq H+/liter, 
Table 2) and total acid secreted (meq H+/15 min, Table 3) 
compared to saline and DMSO treatments. The reduction in 
acid secretion occurred during each 1-hr period and the total 
3-hr postinjection period. The greatest inhibition of acid se- 
cretion occurred 0.5 to 2.0 hr postinjection with a step-like 
decrease during the first hour. The volume of abomasal sec- 
retions was also reduced by 9-AC, but to a lesser extent than 
hydrogen ion secretion (Table 4). The presence or absence of  
feed 1 hr postinjection had no effect on 9-AC inhibition of  
acidity (Table 2A vs 2B), total acid secreted (Table 3A vs 
3B), or volume (Table 4A vs 4B) during the postinjection 
period. 

Elfazepam also reduced all measured parameters of 
abomasal acid secretion but to a lesser extent than 9-AC. 
Compared to saline and DMSO treatments, E reduced total 
3-hr acidity (meq H÷/liter, Table 2), although the effect was 
statistically significant only when feed was withheld the first 
hour postinjection (p<0.05, Table 2B). There were similar 

3-hr decreases in acidity when feed was available 0--3 hr 
postinjection; however  the results were not statistically sig- 
nificant due to the large standard error during this particular 
trial. The presence or absence of feed 1 hr postinjection (Ta- 
ble 2A vs 2B) or ad lib vs restricted levels of feed intake had 
no effect on reductions of abomasal acidity after E treat- 
ment. Three-hr postinjection levels of acidity for the four 
treatments ranged between 59 and 69% of preinjection values 
and did not significantly differ. 

E reduced total acid secreted (meq H+/15 min, Table 3) 
for 3-hr postinjection, but again a significant reduction was 
observed only when feed was withheld 1 hr postinjection 
(p<0.05, Table 3B). Comparing the two E treatments, total 
acid secreted was significantly lower when intake was re- 
stricted (140 g) than when intake was ad lib (480 g). Total 3-hr 
postinjection acid contents were 40.7% and 56.8% of prein- 
jection levels, respectively. Acid contents were similar dur- 
ing the first postinjection hour when feeding was not permit- 
ted; during the second and third hours, acid contents were 
42.5% and 40.5% for the restricted treatment, and 5.9% and 
65.1% for the ad lib treatment. E also reduced 3-hr volume of 
abomasal secretion when feed was available 1 to 3 hr 
postinjection (,o<0.05, Table 4B). 

DISCUSSION 

In sheep, the level of  abomasal acid secretion is deter- 
mined by the rate of  digesta flow through the abomasum, 
abomasal pH and concentration of VFA [3, 4, 18, 19, 26]. 
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TABLE 3 

EFFECT OF ELFAZEPAM AND 9-AZA-CANNABINOL ON TOTAL ACID CONTENT 
(meq H+/15 rain) OF ABOMASAL POUCH SECRETIONS* 

% of preinjection value 
Period Elfazepam 9-aza- 
Postinjection Saline DMSO ad lib restrict cannabinol 

A. Feed available 0-3 hr postinjection 
0-1 hr 101.0b'l " 76.7 byz 45.7 axy 45.3 axy 21.5 ax 

± 0.8 ±23.4 ± 7.1 -+ 8.2 ± 4.2 

1-2 hr 82.2 by 61.7 bxy 47.3 abx~ 55.3 bxy 4.2 ~ 
± 4.5 ±35.1 ±22.4 -+15.0 ± 2.8 

2-3 hr 69.8 b 67.7 b 48.4 ab 34.2 ab 25.5 ~ 
± 5.0 -+ 7.6 ±21.1 ±15.3 ±22.4 

0-3 hr 84.3 ~y 68.7 b~y 49.0 bxy 45.0 abxy 17.1 ~x 
±14.1 ±17.0 -+16.8 ±12.3 ± 5.9 

B. Feed available 1-3 hr postinjection 
0-1 hr 83.8 c 65.6 ~ 39.5 ab 39.1 ab 18.6 a 

-+12.7 ±28.3 ± 8.8 ± 8.2 ± 3.8 

1-2 hr 67.6 b 77.8 b 65.9 b 42.5 ab 8.8 a 
±36.2 ±16.4 ± 9.9 ± 2.1 ±10.9 

2-3 hr 73.6 b 77.0 b 65.1 b 40.5 ab 17.6 ~ 
-+11.5 ± 5.0 ±29.8 ±11.1 ± 7.1 

0-3 hr 74.6 dz 73.4 dz 56.8 crz 40.7 by 15.0 ax 
± 6.4 ± 9.7 ±10.4 ± 5.3 ± 1.7 

*Mean ±SEM of 3 sheep. 
tMeans within a row having different superscripts are significantly different 

(x,y,z, p<0.01; a,b,c,d, p<0.05). 

Meal feeding of  fasted sheep caused an increased 
ruminoreticulum contraction rate, increased digesta flow 
through the abomasum and increased abomasal acid secre- 
tion presumably mediated by abomasal mechanical and 
chemical receptors and vagus nerve reflexes. Maximal re- 
sponse of acid secretion to meal feeding was observed within 
two hours. 

A rise in abomasal acid secretion did not occur following 
saline or DMSO treatments because of  the low level of  
postinjection feed intake (<80 g/hr) and high preinjection 
acid output (over 1/2 maximum), due to the satiated condition 
of the sheep. Sheep fed ad lib secreted acid at a constant rate 
and experienced only minor increases in acid secretion fol- 
lowing meal feeding. 

Despite stimulating feed consumption in satiated sheep, 
9-AC totally abolished the expected increase in abomasal 
acid secretion. Voluntary meal sizes (400 to 500 g) in this 
experiment were comparable to meals in other studies where 
meal feeding fasted sheep elicited a 2- to 4-fold increase in 
acid output [3,19]. Preinjection acidity and acid output were 
well below maximum rates established by meal feeding 12-hr 
fasted sheep (unpublished data), so that a rise in acid output 
was possible. Nine-AC inhibited the potential rise in acid 
production and actually caused an 80 to 90% reduction in 
total acid secreted. The time of  ingestion of  a large quantity 
of feed (272 g during the first hour vs 352 g the second hour, 
Table 1A vs IB) had no effect on the development of 

maximum inhibition of acid secretion suggesting that large 
meals and different temporal patterns of feeding do not mod- 
erate 9-AC inhibition of acid secretion. 

In agreement with previous studies [5, 11, 16], E in- 
creased feed intake in satiated sheep. Feed intakes were 
similar following E and 9-AC treatment, although the dose of 
E per unit body weight was 60 times greater than the dose of  
9-AC on a weight and molar basis. Nine-AC is a more potent 
stimulator of feeding than E, although the reason for the 
difference is unknown. E blocked the expected rise in acid 
output and caused a 44 to 60% decrease in total acid se- 
creted, somewhat less than the 80 to 90% inhibition caused by 
9-AC 09<0.05). In addition, ad lib feed intake partially over- 
came the E inhibition of acid secretion associated with re- 
stricted intake. In contrast to 9-AC, E inhibition of acid se- 
cretion appears to be moderated by the level of  feed intake. 

The lateral and ventromedial hypothalamic nuclei are 
known to have roles in the control of feeding. In the rat, an 
association between central nervous system (CNS)-elicited 
feed intake and gastric acid secretion has been demonstrated 
by manipulation of specific hypothalamic nuclei. Bilateral 
electrical destruction of the ventromedial hypothalamic nu- 
clei caused hyperphagia and increased gastric acid secretion 
[30], while bilateral lesions in the lateral hypothalamic nuclei 
resulted in weight loss and decreased gastric acid secretion 
[28]. Electrical stimulation of  the ventromedial and lateral 
hypothalamic nuclei resulted in decreased and increased acid 



F E E D I N G  AND DEPRESSION OF A B O M A S A L  SECRETION 55 

TABLE 4 

EFFECT OF ELFAZEPAM AND 9-AZA-CANNABINOL ON VOLUME (ml) OF 
ABOMASAL POUCH SECRETIONS* 

% of preinjection value 
Period Elfazepam 9-aza- 
postinjection Saline DMSO ad lib restrict cannabinol 

A. Feed available 0-3 hr postinjection 
0-1 hr 100. lbYt 81.8 bxy 67.3 abXy 64.5 abxy 59.1 ax 

--+ 3.4 -+ 5.9 --+ 9.9 -+ 4.4 -+10.6 

1--2 hr 86.9 b 74.8 ab 62.9 ab 70.1 ab 43.9 a 
+ 7.7 -+12.2 -+21.2 +- 8.7 -+ 4.2 

2-3 hr 80.5 79.5 66.6 54.9 58.5 
-+ 5.8 -+ 3.3 --11.1 -+ 8.6 +-14.7 

0-3 hr 89.6 by 78.8 bxy 66.0 abxy 63.1 abxy 53.7 ~ 
_+ 4.6 -+ 5.0 -+14.1 -+ 6.2 -+ 8.5 

B. Feed available 1-3 hr postinjection 
0-1 hr 90.2 b 88.8 b 56.3 ab 69.1 ab 43.6 a 

+- 3.8 -+12.3 -+ 9.0 -+11.5 -+ 7.2 

1-2 hr 82.5 by 91.1 by 84.0 by 78.1 by 39. Iax 
-+ 4.3 _+ 8.3 _+ 7.7 -+ 7.7 -+ 8.3 

2-3 hr 84.3 84.3 74.3 60.6 64.1 
-+ 4.5 -+ 5.9 -+17.7 -+ 3.0 -+10.8 

0-3 hr 85.9 ~y 87.8 cy 71.2 by 69.4 by 48.5 ax 
-+ 0.9 +- 8.3 - 5.3 --- 5.8 _+ 4.2 

*Means -+SEM of 3 sheep. 
tMeans within a row having different superscripts are significantly different 

(x,y, p<0.01; a,b,c, p<0.05). 

secretion, respectively [27]. Lateral hypothalamic chemo- 
receptors, responsive to a lack of  metabolizable glucose, 
stimulated vagus nerve mediated gastric acid secretion [10]. 
Thus, stimulation of  the lateral hypothalamic feeding center 
is associated with gastric acid hypersecretion; stimulation of 
ventromedial hypothalamic satiety center with gastric acid 
hyposecretion. 

Although no such detailed information exists for sheep, a 
presumably CNS-mediated increase in abomasal acid secre- 
tion occurred when fasted sheep were teased with feed but 
were not allowed to eat [25]. As in the rat, sheep possess a 
cephalic mechanism for the initiation of  gastric (abomasal) 
acid secretion during ingestion of  a meal. In contrast to the 
rat where insulin induces feeding and gastric acid hyperse- 
cretion, acid secretion was reduced in sheep [18]. The effect 
of hypothalamic lesions and stimulation of abomasal acid 
secretion has not been examined in sheep, and thus, 
hypothalamic-controlled acid secretion may respond in a 
different manner than in the rat. 

In our experiments, chemicals which caused intense feed- 
ing reduced abomasal acid secretion in sheep, while 
hypothalamic-mediated hyperphagia was associated with 
gastric acid hypersecretion in rats. We propose that E and 
9-AC may inhibit abomasal acid secretion via a primary ef- 
fect in the CNS which is mediated by visceral autonomic 
nerves such as the vagus. Both the benzodiazepines (E) and 
cannabinoids (9-AC) act primarily in the CNS and not via 
peripheral receptors [17]. 

The benzodiazepines may represent a class of  chemicals 

which stimulate food intake while depressing gastric acid 
secretion. The association between feeding and gastric acid 
secretion controlled by hypothalamic nuclei has been de- 
scribed. E injected into the anterior pre-optic area and di- 
azepam injected into the ventromedial hypothalamus in- 
creased feed intake in sheep [11] and rats [2], respectively, 
demonstrating a direct effect on specific hypothalamic nu- 
clei. Increased food intake was reported in rats injected pe- 
ripherally with diazepam [20] and chlordiazepoxide [33]. Di- 
azepam reduced non-stimulated gastric acid secretion [7, 9, 
31] and occasionally stimulated appetite [17] in humans. Al- 
though E and other benzodiazepines appear to affect food 
intake by acting directly on hypothalamic nuclei, their effect 
on gastric acid secretion may be due to a cumulative action 
on other CNS as well as hypothalamic centers. 

The location and specific effect of  cannabinoids on feed- 
ing is less clear. Although the action of  naturally-occurring 
and synthetic cannabinoids occurs primarily in the CNS, 
some peripheral effects have been described [8]. Nine-AC 
reduced food intake when injected into the LH of rats 
suggesting a direct effect on hypothalamic nuclei [2]. When 
administered peripherally, Ag-tetrahydrocannabinol in- 
creased food intake in humans and generally decreased in- 
take in rats [8,15]. Differences in the feeding response to 
cannabinoids may be due to the species studied and route of 
administration and chemical composition of  the cannabinoid 
used. 

The inhibition of abomasal acid secretion may be part of  
an overall inhibition of forestomach motility and secretion. 
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Changes in gastrointest inal  transit t ime after  e lectrolyt ic  le- 
sioning of  the vent romedia l  and lateral  hypothalamic  nuclei 
have  been recent ly  descr ibed in the rat [29]. Bilateral de- 
struction o f  the vent romedia l  hyp0thalamus increased gas- 
tric retent ion and decreased  intestinal transit  rate; destruc-  
tion of  the L H  produced  opposi te  effects.  N ine -AC inhibited 
rumen contract ion rate 40% [6,11] and abomasal  smooth 
muscle act ion potentials and propuls ive  contract ions  90% 
[21] whether  or  not  feed was available.  When feed was with- 
held, E decreased rumen  contract ion rate 35% and rumen 
dilution rate approximate ly  15% in sheep on restr ic ted intake 
[11]. Diazepam also s lowed the rate of  digesta m o v e m e n t  
through the GI tract  in catt le [14]. E has been shown to 
maintain or  increase digestibility of  several  rations despite  

increasing intake [16]. Both chemicals  appear  to produce  a 
general  depression in the propuls ive and secretory act ivi ty of  
the ovine s tomach,  which may account  for the increase in 
nutrient  digestibility associated with this CNS-el ic i ted  re- 
duct ion in the rate of  digesta passage.  
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