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JOHNSON, D. A. AND R. P. ANDERSON. Alcohol ingestion following intracerebral angiotensin adminstration and water 
deprivation. PHARMAC. BIOCHEM. BEHAV. 1(6) 739-741, 1973.-Rats which drank a significant amount of water 
when angiotensin was injected into the septum were allowed to choose between 4, 8 and 12% ethanol following angio- 
tensin administration and following 24 hr water deprivation. Ethanol intake was similar under both conditions. The results 
indicate that drinking following central angiotensin adminstration has some of the motivational properties of normal thirst. 

Angiotensin Septum Thirst Ethanol consumption 

COPIUS drinking in the rat can be elicited by central 
adminstration of carbachol or angiotensin [4,8].  Research 
on the basis of this behavior has focused on two related 
questions: (1) whether these compounds act on the same 
neural substrates [12] and (2) whether these agents pro- 
duce drinking behavior by activating a motivational system 
which is involved in water deprivation [5, 6, 10l. 

The neural substrates activated by carbachol or angio- 
tensin stimulation are probably proximal though not iden- 
tical. White et aL [12] reported that 75% of the drinking 
sites they found responded to both carbachol and angio- 
tensin, while the other 25% responded to only one of these 
agents. Furthermore, optimally effective doses of  angio- 
tensin had on the average a shorter drinking latency than 
optimal carbachol doses: 134 sec as opposed to 309 sec 
[12]. Also, centrally or peripherally administered anti- 
cholinergic agents at doses which suppress carbachol drink- 
ing had little or no effect on angiotensin elicited drinking 
[2,121. 

Some evidence supports the view that carbachol has 
motivational properties similar to those of water depriva- 
tion [8],  but most work suggests that they are different. 
Specifically, Franklin and Quartermain have shown that 
carbachol injected rats bar pressed for water less than water 
deprived rats; though, they all drank the same amount 
when water was freely available [5].  Moreover, the intake 
of alcohol [3],  sucrose [6],  and quinine [5] obtained fol- 
lowing carbachol injection differed markedly from the 
intake after water deprivation. Centrally applied angio- 
tensin, on the other hand, has many of the same motiva- 
tional properties as normal thirst. Rats injected with angio- 
tensin bar pressed for water as much as rats 24 hr water 

deprived [10]. Additionally, the intake of saline [12] and 
quinine [10] were the same following both angiotensin 
adminstration and water deprivation. 

While 23 hr water deprived rats will drink 4, 8, and some 
12% alcohol solution, Cicero and Myers [3] have shown 
that carbachol injected rats drank little if any alcohol. The 
purpose of this study is to investigate further the difference 
between the motivational properties and possible neural 
substrates activated in angiotensin and carbachol elicited 
drinking by comparing the choice behavior toward different 
concentrations of alcohol following angiotensin administra- 
tion and water deprivation. 

METHOD 

Eleven male and female Long-Evans rats weighing 
between 3 1 0 - 5 0 0  g at the beginning of the experiment 
were used in this study. The animals were individually 
housed in hanging cages and, except for test periods, were 
allowed free access to food and water. All animals were 
stereotaxically implanted under Nembutal anesthesia (50 
mg/kg) with cannulae aimed to terminate just above the 
septum (De Groot coordinates: AP 7.8, L 0.5, and D 
4.0). The animals were allowed at least one week to recover 
from surgery. Cannulae were similar to those of Russell et 
aL [11]. The cannula system consisted of the guide can- 
nula, constructed of a 23 ga. hypodermic needle and a 
series of five injector cannulae (30 ga.) which, in increments 
of 0.5 mm, ranged from 1.0-3.0 mm longer than the guide 
cannula. 

Injections of  1 ul containing 0.1 tsg of angiotensin 
(Hypertensin, CIBA) dissolved in 0.9% NaC1 were made 
using the injector canulla connected to a 100 ul Hamilton 
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microsyringe via a po lye thy lene  tube (PE 10). The micro- 
syringe was moun ted  to a Kopf  No. 1208 Micro-Injection 
Unit which allowed for a more accurate control  of  the 
volume injected.  

Testing Procedure 

Each rat was tested for sensitivity to angiotensin in a 
prel iminary screening session. A cri terion of  4,0 ml of  water  
consumed within 30 min after the inject ion was used to 
de te rmine  the drinkers.  The animals were first tested with 
an injector  cannula which projected 1.0 mm beyond  the tip 
of  the guide cannula. Those rats which did not meet  the 
crilerion were allowed free access to water  for 24 hr and 
then reinjected with the 1.5 mm injector  cannula. This pro- 
cedure was cont inued with the 2.0, 2.5, and 3.0 mm injec 
to t  cannulae until the cri terion was met.  Once the cri terion 
was met the size of  the injector  eannula was noted  and was 
not changed for that  animal for the remainder  of  the 
exper iment .  Eighteen animals were initially implanted  and 
tested hut only eleven met all the criterion. 

Two groups were formed and each was tested under  two 
condi t ions  with e thanol :  (1) 24 hr water  deprivat ion and 
(2j angiotensin s t imulated.  Group 1 (N = 6) was tested with 
angiotensin fol lowed by water  deprivat ion.  The order  for 
Group 2 (N = 5) was simply reversed. A final screening 
session with angiotensin was p re formed  to de te rmine  that  
the rats drank to the established criterion. Finally the 
animals were lested to de te rmine  the amount  of  water  
drunk following 24 hr fluid deprivat ion.  All test sessions 
and screening sessions were separated by a 48 hr interval. 
The screening sessions took place in the animal 's  home 
cage, whereas the test sessions took place in a cylindrical 
Plexiglas cage (12 in. dia.) in which the three alcohol solu- 
tions were available from three no drip spouts ,  connec ted  
to invcrted 50 ml buret tes ,  equally spaced about  the perim- 
eter  of  the cage. This me thod  was used to minimize the 
effects  of posi t ion habit .  

Water Del?rived ( 'ondi t t rm 

Twenty- four  hr before each session the rats were de- 
prived of  all fluids. Prior to p lacement  into the cylindrical 
cage each rat was given a mock injection in which the 
s tyle t te  plug was removed but no solut ion was injected.  
Once in the cylindrical cage the rat was allowed to select 
from three alcohol solutions:  4. 8, and 12'.;~. At the end of  
30 rain the amount  of  each solut ion consumed was re- 
corded.  ] 'he animal was re turned to his home cage and 
provided with free access {o water.  

A ngiotensin  Condi t ion  

l"ach animal was injected with 0.1 ug of  angiotensin,  
then placed in the cylindrical cage and allowed to select 
from the 4, 8, and 12% alcohol solutions.  At the end of  30 
inin the amount  of  each solut ion consumed was recorded 
and the animal was returned to his home cage and given 
free access to water.  

His t o log)" 

After  comple t ion  of  the exper iment ,  each ,at was 
injected with an overdose of  Nembutal  and perfused with 
10% Formalin.  The brains were removed,  f rozen,  and cut 
into 50 60 u sections.  Every third sect ion was stained with 

thionine and cannulae sites were identif ied with the aid of  
the Pelligrino and Cushman atlas I ' l l .  

RESUI. I'S 

Since there was no dif ference be tween Group 1 and 
Group 2 in the initial screening sessions and in the alcohol 
test sessions, their data were combined .  The results of  these 
exper iments  are shown in the ] ab le .  Al though the rats in 
the 24 hr water  deprivat ion condi t ion  drank slightly more  
alcohol than under  the angiotensin condi t ion ,  their  alcohol 
intake was essentially the same. There was no significant 
reduct ion  of water  intake be tween the two angiotensin 
screening sessions. 

l l istological examinat ions  showed that lhe cannula tips 
were resting in the medial septum (7 rats), the lateral 
septum (3 rats), and the lateral pre-optic area (I rat). No 
systemat ic  dif ferences  m drinking behavior  were found 
be tween  these three areas. 

"I AI~LI- 1 

MEAN INIAKE (' SI)) O1. WATER AND OF ALCOHOL SOLU- 
TION AI.'TER WA'I'ER I)EPRIVATION AND ANGIOTENSIN 

'1 hirst Stimulus 

('<mdition eX ngiolensin l)eprivation 
(roll (nil) 

Initial V,'aler "l'esl 9.{l + 4.5 

Alcohol  (¢i) 

4 

8 

12 

l'inal Water lesl  

2 .6 '  3.5 

11.4 11.6 

0.1 II.[ 

7.2 2.9 

2.6 + 3.4 

1 . 0 ,  1.0 

(I.3 ~ 1~.2 

I 1 .5  ' 5 . 4  

I)IS(.:USSION 

In contrast  to carbachot  e l ic i ted d r ink ing ,  ang io tens in  
s t imu la ted  rats d rank  a substant ia l  a m o u n t  o f  a lcoho l .  
Indeed, the choice behav io r  t oward  d i f fe ren t  concent ra-  
t ions o f  a lcoho l  f o l l o w i n g  ang io tensm admins t ra t i on  was 
comparable  to that  of 24 hr water  deprivat ion.  Thus, addi- 
tional suppor t  is provided for the suggestion that  angio- 
tensin elicited drinking has the same motivat ional  prop- 
erties as normal thirst.  I lowever,  preference behavior  may 
not be the same for all motivat ional  levels [1] .  Fur ther  
work examining a wide range of angiotensin doses,  depriva- 
tion levels, and taste stimuli is therefore  needed before a 
firm conclusion can be drawn about  the similarity be tween  
angiotensin and deprivat ion induced thirst.  

The basic procedures  used in this s tudy were the same as 
those used by Cicero and Myers [31 to deter ,n ine  the 
alcohol intake following carbachol  admins t ra t ion  except  
that in this s tudy the animals were not  run in thier  home 
cages and none of  the alcohol solut ions were removed during 
the testing sessions. Because of  the similarity be tween  the 
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procedures  and because Cicero and Myers found that  
carbachol  injected rats drank little if any alcohol ,  angio- 
tensin appears to induce a d i f ferent  drive state  from car- 

bachol.  This is consis tent  with the view that  angiotensin 
activates d i f ferent  neural mechanisms f rom carbachol .  
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