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BRIEF COMMUNICATION 

Stimulation of Food Intake in Horses 

by Diazepam and Promazine 
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BROWN, R. F., K. A. HOUPT AND H. F. SCHRYVER. Stimulation of food intake in horses by diazepam andpromazine. 
PHARMAC. BIOCHEM. BEHAV. 5(4) 495-497,  1976. --  In two adult horses doses of 0.02-0.03 mg/kg diazepam, 
intravenously, increased 1 hr intake 54-75% above control levels. Intake was stimulated when the diet was a high grain, 
calorically dense one and also when the diet was a high fiber, calorically dilute one. Two young rapidly growing weanling 
horses showed an even more pronounced stimulation of intake. Following diazepam 1 hr intake was increased 105-240% 
above control levels. Promazine at a dose of 0.5 mg/kg also stimulated intake in adult horses, but not as markedly as did 
diazepam. A tranquilizer and a neuroleptic appear to have a stimulatory effect upon short-term intake in horses. 
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THE behav io r  of  horses  has  been  a neglected  field of  s tudy  
unt i l  qu i te  r ecen t ly  [ 2 ] .  A l t h o u g h  the  nu t r i t i ona l  needs  of  
horses are beg inning  to be inves t iga ted  [ 3 ] ,  on ly  grazing 
pa t t e rns  and  p lan t  species se lec t ion  have b e e n  s tudied  in 
equine  feeding behav io r  [5 ] .  The  physio logica l  con t ro l s  of 
food  in take  have n o t  been  s tud ied  in horses.  

The ques t ion  r ema ined  as to  where  to beg in  a s t udy  of  
the con t ro l  of food  in take  in horses.  The  ef fec t  of d iazepam 
on food  in take  was chosen  as an ini t ia l  inves t iga t ion  of  
con t ro l s  of equ ine  ingest ive behav io r  for  two reasons:  (1)  
The  agent  has a robus t  e f fec t ;  d iazepam has  been  s h o w n  to  
marked ly  increase in take  of l a b o r a t o r y  ra ts  [ 6 ] ,  h u m a n s  
[1] and  dogs [ 7 ] .  (2)  The  m e c h a n i s m  has  a l ready been  
shown  to opera te  in diverse types  of m a m m a l s  inc luding  
b o t h  monogas t r i c  and r u m i n a n t  animals ;  depressan ts  of  the  
cent ra l  ne rvous  sys tem in general  have  b e e n  s h o w n  to  
increase in take  in a wide var ie ty  of  species. A second  and 
more  l imi ted  aim was to inves t iga te  the  e f fec t  of  p r o m a -  
zine, a t r anqu i l i ze r  c o m m o n l y  used in equ ine  ve te r ina ry  
prac t ice  on  food  in take .  The  p h e n o t h i a z i n e  der ivat ive 
t ranqui l izers  have been  s h o w n  to  increase  in take  in rats  [4]  
and migh t  be expec t ed  to do so in horses.  

METHOD 

Animals 

F o u r  horses  were used:  two  m a t u r e  12-year-old cas t ra ted  

males (geldings),  D (460  kg) and L (493 kg), and  two 
rapidly  growing 6 - 9 - m o n t h - o l d  foals,  H, and  in tac t  male  
( ini t ia l  wt,  177 kg) and a female,  F ( ini t ia l  wt,  205 kg). 

Pro cedure 

The horses  were housed  individual ly  in box  stalls and fed 
ad l ib i tum.  At  1200  hrs  a weighed a m o u n t  of  fresh food 
was p laced in the  mangers  and  d iazepam (Val ium,  Hoff-  
m a n - L a R o c h e  Inc.) ,  p r o m a z i n e  h y d r o c h l o r i d e  (Promazine ,  
For t  Dodge)  or equ iva len t  vo lumes  of 0.9% NaC1 ( 2 - 5  ml)  
were in jec ted  in t r avenous ly  in the juglar  vein. In t ake  was 
measured  for the  h o u r  fo l lowing in ject ion.  

The e x p e r i m e n t a l  design was as fol lows:  2 or 3 days of  
saline in jec t ion  p receded  and  fo l lowed each in jec t ion  of  
e i ther  d iazepam or p romaz ine .  The  drug in jec t ions  were 
c o u n t e r b a l a n c e d  so t ha t  all the  horses  did no t  receive a 
t ranqui l izer  or neu ro lep t i c  on  the  same day. The  large 
n u m b e r  of  con t ro l  m e a s u r e m e n t s  were deemed  necessary 
b o t h  because  the  an imals  were housed  in an  u n h e a t e d  ba rn  
where t e m p e r a t u r e  f luc tua t ions  migh t  in f luence  basel ine  
in take  and because  the  m e a n  hour ly  in take  of a horse  fed 
ad lib had no t  been  previous ly  measured .  

Experiment 1. The Intake Response o f  Mature Horses on a 
Concentrate and on a High Fiber Diet to Diazepam 

In order  to  de t e rmine  the  ingest ive response  of  horses  to  
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various doses of d iazepam horses  D and L were fed a 
comple te  pel le ted  r a t ion  ad lib (Choice,  Agway) ,  and given 
in t r avenous  in ject ions  of d iazepam at doses of  0 .005,  
0.008,  0.02, 0.03 and 0.04 mg/kg.  On con t ro l  days an 
equivalent  a m o u n t  of 0.9% NaC1 was in jected in t ravenous ly  
on the  a s sumpt ion  tha t  the  in jec t ion  p rocedure  should  no t  
vary, a l t hough  the  fluid in jected might .  In take  was mea-  
sured 1 hr and  23 hr  af ter  in jec t ion .  Spillage was col lected 
and weighed. 

In a second series of  expe r imen t s  the  horses were fed a 
high f iber  diet.  Horses D and L were fed t i m o t h y  hay  ad lib 
and in addi t ion ,  the  pel le ted feed (Choice)  was available ad 
lib f rom 0700  hr  to  1200 hr  at  which  t ime  a weighed 
a m o u n t  of  fresh feed and in jec t ions  were given. One h o u r  
intake was measured  af ter  d iazepam,  0.02 m g / k g - 0 . 0 3  
mg/kg, p romaz ine ,  0.5 mg /kg  (250  mg) or 2.5 ml  0.9% 
NaC1. The dose of  p romaz ine  is t ha t  used clinically to  
sedate horses.  

Experiment 2. Effect o f  Diazepam on Intake in Young 
Ho rses 

The weanl ing foals H and F were fed hay ad lib and,  in 
addi t ion ,  a mixed  grain concen t r a t e  feed (Trim,  Agway)  
was available ad lib f rom 0700  1200. At  1200 a weighed 
a m o u n t  of fresh grain concen t r a t e  was given, and the  foals 
injected wi th  0.04 mg/kg  (10  rag) of d iazepam or an 
equivalent  vo lume of 0.9% NaC1. The dose of  d iazepam was 
tha t  found  to be effect ive in the  adul t  horse.  One h o u r  food  
intake was measured.  

R E S U L T S  

Defini te  signs of t r anqu i l i za t ion  were no t ed  fo l lowing 
d iazepam or p romazine .  The horses s tood  quie t ly  wi th  
lowered heads  for 1 2 hr. The  males  occas ional ly  showed  
penile prolapse.  Eat ing usually occur red  wi th in  the  first 1/2 
hr af ter  admin i s t r a t i on  of  the  t ranqui l izers ,  a l t hough  the  
t imes were no t  precisely measured.  

Experiment 1. 

Diazepam signif icant ly  s t imula ted  shor t - t e rm food  in- 
take in the adul t  horses on a high concen t r a t e  diet  (3 ,000  
kcal/kg).  The o p t i m u m  dose for s t imula t ing  in take  was 0.02 
mg/kg d iazepam for horse  D and 0.03 mg/kg  for  horse  L. 
One h o u r  food in take  of horse  D fol lowing d iazepam was 
2.20 + 0 .10 kg (n = 7) while fol lowing 0.9% NaC1 
admin i s t r a t ion  was 1.25 +- 0 .10  kg (n = 24) ( p < 0 . 0 0 1 ) .  One 
hour  food in take  for  horse  L fol lowing d iazepam was 2.39 +- 
0 .80 kg (n = 7) and  fo l lowing 0.9% NaC1 was 1.26 + 0.08 kg 
(n = 24) (p< 0.001 ). In t ake  was not  s t imula ted  by  d iazepam 
for the  ent i re  24 hr  fol lowing in ject ion.  For  example ,  horse  
D ate 10.83 -+ 0.29 kg/23 hr  (n = 7) fo l lowing d iazepam and 
11.98 -+ 0.22 kg/23 hr  (n = 48)  fol lowing 0.9% NaC1. 

Diazepam also s t imula ted  shor t - t e rm in take  when  the  
horses were fed on a high f iber  (hay)  diet  (2200  kcal /kg)  
(Fig. 1). P romaz ine  had  a similar bu t  less marked  effect .  
Cont ro l  1 hr  food in take  for horse  D was 1.22 + 0.04 kg (n 
= 24) while fo l lowing d iazepam in take  was 2.13 -+ 0.08 kg 
(n = 4) ( p < 0 . 0 0 1 )  and af ter  p romaz ine  in take  was 1.79 + 
0.07 kg (n = 7) ( p < 0 . 0 0 1 ) .  Con t ro l  1 hr  food in take  for 
horse L was 1.10 + 0 .04 kg (n = 15). Fo l lowing  d iazepam 
he ate 1.91 + 0.12 kg (n = 4) ( p < 0 . 0 1 ) ,  and fo l lowing 
p romaz ine  1.53 -+ 0.42 kg (n = 3) ( p<0 .05 ) .  
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FIG. 1. The effect of diazepam and promazine on short term food 
intake of mature horses. The dose of diazepam was 10 mg for horse 
H and 15 mg for horse L. The dose of promazine was 250 mg for 

each of the 2 horses. 

Experiment 2. 

Diazepam also s t imula ted  in take  in the  young,  rapidly  
growing horses  (Fig. 2). Horse H ate 1.09 ± 0.18 kg ( n = 8) 
in the  h o u r  fol lowing d iazepam in jec t ion  and 0.32 + 0 .60 
kg in the hou r  fo l lowing 0.9% NaC1 in jec t ion  (n -- 14) 
( p < 0 . 0 0 1 ) .  
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FIG. 2 The effect of diazepam on short term food intake of young, 
rapidly growing horses. The dose of diazepam for each of the 2 foals 

was 10 mg/animal. 

DISCUSSION 

Diazepam appears  to be an effect ive s t imula to r  of  
shor t - t e rm food in take  in horses as it is in rats. In take  was 
increased 5 4 - 7 4 %  in the  adul t  horses and 105 240% in the  
young  horses.  Single in t ravenous  in ject ions  did no t  result  in 
daylong s t imula t ion  of intake.  

Rats and horses differ  no t  on ly  be several orders  of 
magni tude  of body  size, but  also in na tu ra l  diet ,  c ircadian 
r h y t h m s  and gas t ro in tes t ina l  morpho logy .  The  horse  is a 
diurnal  n o n - r u m i n a n t  herb ivore  which  can uti l ize cellulose 
due to bacter ia l  f e r m e n t a t i o n  in its great ly  enlarged cecum 
and colon,  but ,  despi te  the di f ferences  b e t w e e n  horses and 



S T I M U L A T I O N  O F  FOOD INTAKE IN H O R S E S  497 

noc tu rna l ,  o m n i v o r o u s  rats,  w h i c h  rely far  less on  mic rob ia l  
f e r m e n t a t i o n  for  energy  r equ i r emen t s ,  b o t h  species increase  
the i r  i n t ake  fo l lowing  d iazepam.  The  ef fec t  of d iazepam on  
food  in take  would  appear  to  be general ized p h e n o m e n o n ,  
no t  one  res t r ic ted  to l a b o r a t o r y  rats. 

This  s tudy  d e m o n s t r a t e s  t ha t  horses  are a r easonab ly  
c o n v e n i e n t  species in which  to s tudy  the  con t ro l s  of  food  
intake.  Horses seem par t icu la r ly  sensi t ive to  t ranqui l ize rs ;  
the  dose of d iazepam e m p l o y e d  in th is  s t udy  is the  

r e c o m m e n d e d  h u m a n  dose of  5 - 2 0  mg or 1 / 1 0 t h  the  
h u m a n  dose on  a b o d y  weight  basis [ 1 ] .  B o t h  m a t u r e  
cas t ra ted  males  and  an i m m a t u r e  i n t ac t  male  and  female 
showed  a def in i t e  increase  in sho r t - t e rm food  in take  in 
response  to d iazepam.  The  d e m o n s t r a t i o n  of  the  feasibi l i ty  
of compara t ive  s tudies  of  equ ine  ingest ive behav io r  open  
the  poss ib l i i ty  of m u c h  m o r e  ex tens ive  e x p e r i m e n t s  to  
invest igate  o t h e r  physiological  con t ro l s  of  in take ,  such as 
g lucosta t ic  and  t h e r m o s t a t i c ,  in th is  species. 
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