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RABIN, B M , W A HUNT AND J LEE Acqutsmon ofhthtum thlortde- and radtatlon-mdu~ed tavte ater~tons m 
hypophy~ectomtzed rats PHARMACOL BIOCHEM BEHAV 18(3) 463-465, 1983 --The effects of hypophysectomy on the 
acqmslUon of cond~Uoned taste aversions following mjecuon of hthmm chloride and following exposure to ~omzmg radiation 
were studied using a two-bottle preference test Hypophysectomy d~d not disrupt the acqmsttlon of a taste aversion following 
either treatment The results are interpreted as (a) suggesting that pltmtary/adrenal hormones do not mediate the acqmsl- 
t~on of a conditioned taste aversion followmg mject~ons of hthxum chloride or following exposure to ~omzmg radmt~on m a 
two-bottle preference test, and (b) consistent with other research suggesting that the involvement of p~tultary/adrenal 
hormones m taste aversion learning may be related to the confhct mduced by using a one-bottle test and not to the learning 
itself 

CondtUoned taste aversion 
P~tmtary/adrenal hormones 

Hypophysectomy Ionizing radiation Llthmm chloride 

A C O N D I T I O N E D  taste avers ion (CTA) is p roduced  when a 
novel  taste solution is paired with irradiation (100 Rad) or  
with injection of  a toxic solution such as h thmm chloride 
(L1CI), such that  an o rgamsm will avoid further  ingestion o f  
that solution at a later t ime [3] Les ions  o f  the area postrema,  
the chemorecep t lve  trigger zone for emesis  [1], disrupt the 
acqmsl t lon o f  a C T A  following reject ion o f  LICI [13] and 
fol lowing exposure  to ionizing radmtton [12], thereby 
suggesting that  there may be mechan isms  in c o m m o n  under- 
lying the acquisi t ion of  an avers ion induced by e~ther treat- 
ment  Hunt  et al [7], working with parab~ottc rats,  have 
shown the transfer  of  a C T A  to the shielded member  of  the 
parablottc pair following irradiation of  the unshlelded 
member  of  the pair This finding indicating the involvement  
of  a blood-borne factor  in mediat ing the acqmslt ton of  a 
radlauon- lnduced C T A  ~s consistent  with the role of  the area 
pos t rema in CTA acquisi t ion and with the hypothesis  that 
s tmdar mechanisms  may be revolved in the acqms~t~on of  
both radiation- and hthlum chlor ide-reduced taste avers ions  

The nature of  such a humoral  factor  is at present  un- 
known Possible candidates  might involve  hormones  of  the 
pl tmtary or  adrenal  glands Expos ing  rats to 650 Rad doses  
of  X-lrradmtion causes  an Increase m levels  of  plasma and 
adrenal  cor t lcos terolds  which can be p reven ted  by hypophy-  
sec tomy [4] Concordan t  with this finding, Cal rme and 

Leach  [2] using depr ived rats in a one-bot t le  exper imental  
design have repor ted  that treating rats with dexamethasone  
produces  a slgmficant at tenuation of  a radiat ion-induced 
C T A  Adrenal  cor t lcosterotds  have also been lmphcated  m 
LiCl-mduced avers ions  Using one-bot t le  exper imental  de- 
signs, Hennessy  et a! [5,6] have shown that t rea tment  with 
LICI produced an increase in plasma cor t lcosterolds  that 
could be suppressed by pre t rea tment  with dexamethasone  
S lmdady,  dexamethasone  pre t rea tment  could at tenuate the 
acqmsl t lon of  a LiCl- lnduced CTA Therefore ,  it might seem 
reasonable  to propose  that a radiation- or  drug-reduced re- 
lease o f  p~tmtary/adrenal hormones  can serve to mediate the 
acqmsl t lon of  a CTA produced by both of  these  t reatments  
H o w e v e r ,  working with non-depr ived rats in a one-bot t le  
test ,  K lme ldo r fe t  al [9] have repor ted  that  hypophysec tomy 
does not  disrupt the acquisit ion o f  a radiat ion-reduced CTA 
Similarly, more recent  research on LICl-mduced taste aver- 
slons using behavioral  mampulat lon o f  pituitary/adrenal 
hormones  [16] seems to suggest that the involvement  of  
these hormones  is more related to the conflict  produced by a 
one-bot t le  exper imenta l  design than to the acquisit ion o f  the 
avers ion itself In these exper iments ,  Smotherman  et al [16] 
have shown that  it is possible to produce  a dlssocmtlon be- 
tween the cor t lcosterold  and behavioral  effects of  LIC1 re- 
jec t ions  by manipulat ing the number  of  LtC1 preexposures  to 
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which the ammals are subjected Under these condmons, 
mcreaslng the number of preexposures decreased the effec- 
tweness of LlCl-mduced taste aversion learning without 
producing a corresponding decrease m plasma cortlcostermd 
levels 

These results suggest that an intact pttmtary/adrenal sys- 
tem may not be necessary for the acqmslt~on of e~ther drug- 
or radmt~on-mduced taste aversions However,  there are 
some difficulties m mterpretmg the results of prewous 
studies F~rst, the pharmacological mampulat~on of pltm- 
tary/adrenal hormones revolves the use of non-physiological 
doses and does not provide direct evidence of  endogenous 
hormone release m the acquisition of an LICI- or radmtlon- 
reduced CTA Second, since prewous research has indicated 
that the taste aversion paradigm is sensmve to variations m 
procedure [11,14], the results of studies of LiCl-mduced and 
radmt~on-mduced taste aversions may not be dzrectly com- 
parable because of  the d~fferent experimental procedures 
used to evaluate the role of  pituitary/adrenal hormones In 
th~s behavmr Consequently ~t ~s ~mportant to reevaluate the 
question of whether or not pltmtary/adrenal hormones can 
serve to mediate taste aversion learning using a design m 
which the experimental procedures are the same for both 
LzCI and radiation treatments Third, the use of deprived 
animals m a one-bottle experimental design may produce a 
conflict which can be affected by the mampulaUon of p~tm- 
tary/adrenal hormones mdependently of a possible role of 
such hormones m medtatmg the acqms~tton of  a CTA ~tself 
The present experiment utd~zed hypophysectom~zed rats 
and a two-bottle preference test to allow the d~rect assess- 
ment of the role of endogenous hypophyseal hormones m the 
acquls~Uon of both L~CI- and radtat~on-mduced conditioned 
taste aversions and to ehmlnate the poss~bd~ty that the con- 
fl~ct produced by the use of one-bottle designs could influ- 
ence the results 

METHOD 

The subjects were 27 hypophysectomlzed (hypox) and 26 
httermate rats recewed from Charles Rivers Labs The rats 
were adapted to the lab for 2 weeks All rats were maintained 
on food ad hb and a 5% sucrose solution During this period, 
three of the hypox and one of  the httermate rats died 

For taste aversion training the rats were adapted to a 
water deprivation schedule for four days during which tap 
water was presented for 30 min during the early part of  a 
12 12 hght dark cycle Five hr after the first bottle, all rats 
were gwen a second bottle for 30 mm which contained their 
usual 5% sucrose solution Th~s procedure was adopted to 
reduce possible stress on the hypox rats resulting from the 
deprivation procedure and to continue to provide them w~th 
their maintenance sucrose solution All testing was done dur- 
Ing the first dnnklng period On the condmonmg day, all rats 
were presented with two cahbrated drinking tubes, one con- 
taming tap water and the other containing a 10~ sucrose 
solution which had been flavored wzth vandla extract (lC~ 
v/v) to produce a d~stmctwe and novel taste solution as the 
conditioned stimulus Intake of each solution was recorded 
Immediately following this drtnkmg period, the hypox and 
httermate rats were each d~wded mto three equal treatment 
groups The first group of  rats (8 hypox and 8 httermate) was 
exposed to 100 Rad gamma radmtlon using a cobalt-60 
source at 40 Rad/mm Dose measurements were determined 
with a 3 3 cc V~ctoreen lomzat~on chamber and w~th ther- 
molummescent detectors (L~F TLD 100s) The second group 
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FIG 1 Sucrose preference scores of ammals given control proce- 
dures or exposed to 100 rad radmtlon or 3 mEq/kg IP, rejections of 
LICI The number in parentheses indicates the number of rats in 
each group Varmnce bars indicate the standard devmtlon A Hy- 
pophysectomlzed rats B Untreated httermate rats 

of rats (7 hypox and 7 httermate) was given an mtrapento- 
neal reJection of 3 mEq/kg LtCI The remaining rats (7 hypox 
and 7 httermate) served as controls, 4 were put m restraining 
boxes for sham trradmt~on procedures and 3 were given an 
lntraperltoneal mjecUon of lSOtOmC sahne After treatment, 
all rats were returned to their home cages for 24 hr On the 
morning of the test day, all rats were again given a chmce 
between tap water and the vandla-flavored sucrose solution 
and the Intake of each soluUon was recorded In order to 
make certain that all rats were exposed to the conditioned 
stimulus, 9 rats which did not show a preference for the 
vandla-flavored sucrose on the conditioning day or which did 
not show s~gmficant flmd mtake on e~ther condmonmg or 
test day were excluded from the experiment 

Relative retake of  sucrose solution and tap water ~s pre- 
sented as preference score, defined as sugar retake dw~ded 
by total fired intake For data analys~s, the arcsln transfor- 
mation [17] was used to normalize the d~stnbuUon of scores 
Comparisons of preference scores across treatment condi- 
tions on cond~t~omng and test days were made using one-way 
analyses of variance For comparisons w~thm lndtwdual 
treatment cond~tmns, 2-way analyses of varmnce were per- 
formed to obtam the approprmte error terms for a series of 
planned compansons [8] 

RESULTS AND DISCUSSION 

The sucrose preference scores are summarized m F~g 1 
Despite the fact that the absolute fired retake of  the hypox 
rats on the condmonmg day (mean=12 50, SD=5 26) was 
less than that of  the controls (mean=23 15, SD=3 83), as 
indicated m F~g 1 there were no differences m the relaUve 
retake of  sucrose and water on e~ther the condmonmg or test 
day All rats, both hypox and httermate, showed a s~mdar 
preference for the vanilla-flavored sucrose soluUon on the 
condmonmg day, F(5,34)= 1 662, p >0 10 Because neither of 
the control procedures, sham-lrradmt~on or sahne lnjecUon, 
had an effect on test day sucrose preference, the scores of 
both groups have been combined In contrast to the rat~ 
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g iven  the  con t ro l  p rocedure s ,  a s ignif icant  r educ t ion  in su- 
c rose  p re fe rence  was  o b s e r v e d  fol lowing exposu re  to radia-  
t ion and  to LICl in jec t ion  in b o t h  the  hypox ,  F (1 ,17)=57  56, 
p < 0  01, and  h t t e r m a t e ,  F (1 ,17)=224  90, p < 0  01, ra ts  This  
f inding not  only  ind ica ted  tha t  a CT A  had  deve loped  but  also 
tha t  the  addi t ion  of  the  vani l la  ex t r ac t  to the  h igher  concen -  
t ra t ion  of  suc rose  so lu t ion  p rov ided  a suff ic ient ly  nove l  t as te  
to serve  as a d i s t inc t ive  cond i t ioned  s t imulus  for  the  es tab-  
h s h m e n t  o f  a CTA The re  were  no  s ignif icant  d i f fe rences  
b e t w e e n  the  hypox  and  h t t e r m a t e  ra ts  f rom e i the r  the  irradi- 
a t ion or  in jec t ion  p r o c e d u r e s  on  suc rose  p re fe rence ,  
F (1 ,22 )=0  019, p > 0  l0 

The  resul t s  p r e s e n t e d  a b o v e  c lear ly  show tha t  r emova l  o f  
the  pi tu i tary  has  no  effect  on  the  acquis i t ion  o f a  C T A follow- 
Ing in jec t ion  of  LiCl or  fol lowing e x p o s u r e  to ionizing radia-  
t ion in an e x p e r i m e n t a l  des ign using a two-bot t l e  p re fe rence  
tes t  Because  the re  were  no  d i f fe rences  in relat ive prefer -  
ence  b e t w e e n  the  hypox  and  h t t e r m a t e  rats ,  it is unl ikely  tha t  
the r educ t ion  In fluid in take  p r o d u c e d  by  h y p o p h y s e c t o m y  
affected these  resul t s  

The  p r e sen t  resul t s  wi th  L1CI are c o n s i s t e n t  wi th  the re- 
sults of  p rev ious  CTA re sea rch  us ing pharmaco log ica l  [5,6] 
and behav io ra l  [15,16] t e c h n i q u e s  to man ipu la t e  cor t ico-  
s teroid  levels  This  pr ior  r e sea rch  has  indica ted  tha t  the  ef- 
fects  of  man ipu la t i on  of  p i tu i t a ry /adrena l  h o r m o n e  levels  
may  be re la ted  more  to the  conf l ic t  p roduced  by the  use  of  a 
single bot t le  CTA des ign t han  to the learn ing  i tself  In the  
p re sen t  expe r imen t ,  the  use of  a two-bo t t l e  tes t  does  not  
p roduce  a confhc t  becaus e  the  rat  has  an a l t e rna t ive  to dr ink-  
ing the  vani l la - f lavored  suc rose  solut ion wh ich  has  been  as- 

SOclated wi th  the  u n c o n d i t i o n e d  s t imulus ,  and  h y p o p h y s e c -  
t omy  has  no  ef fec t  on  C T A  acqms l t ion  T h e s e  data ,  ob t a ined  
using a d i f ferent  m e t h o d  to modu la t e  p i tu i ta ry /adrena l  hor-  
m o n e  levels ,  t he re fo re  conf i rm and  s t r eng then  pr ior  resul t s  

The  o b s e r v a t i o n  tha t  h y p o p h y s e c t o m y  dl¢l no t  d i s rupt  or  
modu la t e  the  acquis i t ion  of  a r ad ia t ion - induced  CTA is also 
cons i s t en t  wi th  the  p rev ious  resul t s  ob t a ined  by  K l m e l d o r f e t  
a! [9] us ing n o n - d e p r i v e d  rats  in a one -bo t t l e  test ,  bu t  is no t  
c o n c o r d a n t  wi th  the  r ecen t  repor t  tha t  m a m p u l a t i o n  of  cor-  
tlCOsterolds by in jec t ion  of  d e x a m e t h a s o n e  in dep r ived  rats  
g iven a one-bot t le  tes t  can  a t tenua te  a radia t ion- induced CTA 
[2] Since the  s tudies  tha t  r educe  po ten t ia l  confl ic t ,  e i the r  by  
us ing n o n - d e p r i v e d  rats  or  by us ing a two-bo t t l e  test ,  r epor t  
no effect  o f  man ipu la t i on  o f  p i tu i ta ry /adrena l  h o r m o n e s  on  
the acquis i t ion  of  a CTA,  the re  IS the  s t rong impl ica t ion  tha t  
a rad ia t ion- Induced  re lease  o f  these  h o r m o n e s  does  not  
func t ion  to med ia t e  CTA learn ing  fol lowing exposu re  to 
ionizing rad ia t ion  

Also,  because  this  e x p e r i m e n t  a l lows a d i rec t  c o m p a r i s o n  
of  the role of  p i tu i ta ry /adrena l  h o r m o n e s  in the  acquis i t ion  of  
b o t h  LICI- and  rad ia t ion- induced  tas te  ave r s ions ,  these  da ta  
form a crit ical par t  of  an emerg ing  pa t t e rn  of  resul t s  indicat-  
ing the  p r e sence  of  a c o m m o n  m e c h a n i s m  under ly ing  the  
acquis i t ion  of  bo th  radia t ion-  and  h t h l u m  ch lo r ide - induced  
tas te  ave r s ions  [10, 11, 12] 
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