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599-6(14. 1983.--Discriminated lever press avoidance wa., used to test the h~pothesis that higher plasma levels of 
pituitary-adrenocortical hormones in female rats can be held responsible for the superior active avoidance of female as 
compared to male rats. Male and female rats were administered dexamelhasone (500 mic,og:kg body weight) during 4 da)s 
of avoidance acquisition and I additional day of extinction. ]h i s  treatment resulted in a strong suppression of the pituitary- 
adrenocortica] activity in both sexes, l h e  corticosterone plasma level was very low. the adremd weight was significantly 
reduced, but the pituitar.~ v, eight was not affected. In other wordy, animals treated with dexamethasone were exposed to 
the lever press avoidance situation without u reactive pituitm'y-adrenocortical system Under these conditions, sex differ- 
ences in behavior were not affected ,,rid, therefore, the hypothesis that sex difference', in pituitary-adrenocorlical hormone 
levels contribute to rex differences in active avoidance, v,~s not confirmed. 

Discriminated lever press avoidance Sex differences I)examethusone 

M A I , E  and female ra ts  have  shown  c lear  and significant  
d i f fe rences  in thei r  reac t ion  to ave r s ive  s t imula t ion  [I,21. 
Female  rats reac ted  more  eff iciently in s i tua t ions  where  a- 
vers ive s t imulat ion can be minimized by adequa te  responding.  
For  ins tance ,  dur ing  acquis i t ion  of  shu t t l ebox  a v o i d a n c e  
females  rece ived  fewer  shocks  [3, 13, 19] and reac ted  with 
sho r t e r  la tencies  in a lever  press  shock e scape  s i tuat ion,  as 
c o m p a r e d  to males  [10]. Males on the o the r  hand .  pert\~rmed 
be t t e r  than females  [6, 12.22] when  suppres s ion  o f  a re levan t  
r e sponse  was d e m a n d e d  to avoid ave r s ive  s t imula t ion .  Sex 
d i f fe rences  in ac t ive  and pass ive  avo idance  b e h a v i o r  are in- 
l luenced  by the ac t ion of  gonadal  ho rmones .  Organ iza t iona l  
effects  of  gonadal  h o r m o n e s  dur ing  per inata l  per iods  as well 
as ac t iva t iona l  effects  of  gonadal  h o r m o n e s  dur ing  adu l thood  
have  been  desc r ibed  [2 .2(1 .23,  24]. Thus  far. little a t t en t ion  
has been  paid to the ques t ion  v, hich physiok~gical mech-  
an i sms  are involved in the mani fes ta t ion  of  the inf luence of  
gonadal  h o r m o n e s  on sexual ly  d imorph ic  a v o i d a n c e  behav-  
ior. 

Gray [ 16] has sugges ted  that  some of  the sex d i f fe rences  
in b e h a v i o r  might be re la ted to the well-knov,,n sex d i f fe rence  
in ad renocor t i ca l  s t ress  r e sponses .  Behav iora l  effects  of  
gonadal  manipu la t ion  would then be media ted  by way of  the 
immedia te  inf luence of  the gonadal -ax is  on the pitui tary- 
ad renocor t i ca l -ax i s .  Davis  ct a/. [ I0] have  also refered to the 
p i tu i t a ry -adrenocor t i ca l  sys tem as a media t ing  m e c h a n i s m  in 

an a t t empt  to explain  the sex d e p e n d e n t  effects  of  cas t ra t ion  
on lever  press  shock  escape  behav ior .  

The  sex d i f ference  in the  p i tu i t a ry -adrenocor t i ca l  sys tem 
can best  be desc r ibed  as a d i f ference  in act ivi ty  level,  i.e., 
females  having  a larger  pi tui tary and larger  adrena l s ,  a 
g rea te r  output  of  A C T H  and co r t i cos t e rone ,  and a fas te r  
t u r n o v e r  of  co r t i co s t e rone  [9, 17]. U n d e r  basal  cond i t ions  as 
well as s t ress  cond i t ions  h o r m o n e  levels were found to be 
h igher  in females  [15]. The  avo idance  learning is affected by 
p i tu i l a ry -adrenocor t i ca l  h o r m o n e s  and  a l though  a uni tary  
theore t ica l  exp lana t ion  is lacking,  it can not be denied  that  
this sys tem plays a role in avo idance  learning.  Ac t iva t ion  of  
the p i tu i l a r~-adrenocor t i ca l  sys tem as measu red  by the re- 
lease of  A ( ' T H  has been  ev iden t  [21] dur ing acquis i t ion  as 
well as ex t inc t ion  of  a pole- jump test.  W h e r e a s  a negat ive  
cor re la t ion  was found betv, een the n u m b e r  of  a v o i d a n c e  re- 
sponses  and the ACTH plasma levels dur ing  acquis i t ion ,  a 
posi t ive  cor re la t ion  be tween  these  var iab les  has  been  ob- 
se rved  dur ing  ex t inc t ion .  The  degree  of  ac t iva t ion  the re fore  
seems  to be related to adequa t e  responding .  In turn ,  the 
release of  o i tu i t a ry -adrenocor t i ca l  h o r m o n e s  is thought  to 
improve  acquis i t ion  and  prolong ex t inc t ion  of  ac t ive  
a v o i d a n c e  b e h a v i o r  [14]. As the act ivi ty  of  the pituitary- 
ad renocor l i ca l  sys tem is sexual ly  d imorph ic  and affected by 
cffculat ing gonadal  h o r m o n e s  [171, it is indeed tempt ing  to 
suggest  that  the sex d i f fe rences  in b e h a v i o r  and  the behav-  
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ioral effects of gonadal hormones are mediated through the 
pituitary-adrenocortical-axis. 

If the sex difference in avoidance behavior is mediated 
through the sex difference in the activity of the pituitary- 
adrenocortical system then eliminating the latter should re- 
suit in a reduction of the scx difference in avoidance behav- 
ior. qhe synthetic glucocorticoid dexamethasonc is km)wn 
as a potent blocker of ACTH-release fiom the pituitary [5, "7. 
II1. Scoutcn and Beatty [18] applied this method of func- 
tional suppression to investigate a possible relationship be- 
tween the sex difference in avoidance learning and the sex 
difference in pituitary-adrenocortical activity. The results of 
that experiment, in which shuttle box avoidance was 
studied, did not support the hypothesis that sex differences 
in the adrem)cortical system are functionally related to sex 
differences in avoidance behavior. 

In the present experiment the effects of dexamethasone 
on the sex difference in avoidance learning were studied 
using a discriminated lever press avoidance procedure. 
Besides avoidance responses this procedure enables the re- 
cording of additonal dependent wtriables such as lever hold- 
ing, intertrial responses and escape latencies. These may 
contribute to a better understanding of behavior controlled 
by an active avoidance situation [24]. It has already been 
shown that female rats learn a discriminated lever press 
avoidance task more quickly than male rats [24]. Females 
emit more avoidance responses, make fevs, er intertrial re- 
sponses and spend less time holding the lever. It was the 
purpose of  the present experiment to investigate whether 
dexamethasone differentially affects discriminated lever 
press avoidance behavior in male and female rats. 

METHOD 

Suhje~ "t,~ 

Twenty-fi)ur male and 24 female Wistar rats, obtained 
from Animal Supply House TNO. Zeist served as subjects. 
At the start of the experiment the animals were 140 days old 
and weighed 443 g (males) and 247 g (females). They were 
housed in a single-sex group of 4 animals, l,ights were on 
from 12.30 p.m. till 0.30 a.m. Food and water were available 
ad lib except during experimentation. The animals had 
served as subjects in a one-way passive avoidance experi- 
ment when they were 100 days old. In this experiment some 
animals had received one or two injections of dex- 
amethasone phosphate (500 microg.'kg body weight) while 
others had received none. Results will be reported in a sub- 
sequent article (manuscript in preparation). The different 
treatment groups of that experiment were equally distributed 
over the two treatment groups of the present experiment. All 
experiments were conducted during the first 4 to 5 hours of 
the light period. 

A l)paru!tls 

Four identical commercially available operant condition- 
ing chambers were used (Grason Stadler I III double-lever 
rodent test chambers). The right lever was replaced by a 
metal cover. A force in excess of 0.25 Newton was needed to 
depress the lever. The chambers were placed in sotmd at- 
tenuating enclosures with fans providing air circulation. 
Electro-mechanical equipment from the same manufacturer 
was used to program the experimental events and collect the 
data. In addition, an on-line computer registration system 
was used to permit further data-analysis. Positive reinforce- 

ment consisted of the presentation of 45 mg food pellets 
(Noyes). Coulbourne Instruments shockers/distributors 
were used to administer shock (0.5 mA). 

~l ' t  )(" i , d l l l ( ,  

Preceding the discriminated lever press avoidance all 
animals were first trained on a fixed interwd schedule of 
reinforcement (F.l.  50 sec) during 11 days. Previous experi- 
ence with lever pressing is considered to fi~cilitate the acqui- 
sition of lever press avoidance [8,24]. During this stage of the 
experiment the animals were maintained on a 22 hours t\)od 
deprivation schedule. Hereafter all animals were trained on 
lever press avoidance during 4 daily sessions of 50 trials 
each. A trial consisted of a safety period (80 sec) signalled by 
two colored lights and a warning period (maximum duration 
20 sec) signalled by a white ceiling light and an intermittent 
tone (I kHz, 0.2 sec on/0.5 sec ofl'). If an animal ,.lid not 
respond during the warning period intermittent shock v, as 
administered (0.5 mA. 0.5 sec on/2.0 sec off). Shock presen- 
tation continued for 100 sec if the animal still did not re- 
spond. A lever press during the warning or shock period 
immediately produced another 80 sec safety period. I,ever 
pressing during the safety period had no scheduled conse- 
quences. A lever press, initiated during the safely period but 
which continued during the warning period, was ineffective. 
()n the fifth day of the experiment an extinction session ~.as 
run. After 5 acquisition trials, the shockgeneralor was turned 
off and 50 extinction trials followcd. During the extinction 
session the "'shockperiod'" was fixed at 20 sec. 

Males and females were divided in two groups (n -12), 
one receiving daily in, icctions of dexamethasone phosphate 
(Dex-males and l)ex-females) the other receiving control in- 
jections of physiological saline only (Sal-males and Sal- 
females). Two hours before ever)' acquisition session and 
before the extinction session the animals received sub- 
cutaneous injections of dexamethasone (500 microg/kg body 
weight) or an equiwdent volume of physiological saline. Dex- 
amethasone phosphate was obtained in capsules o t 4  mg, ml 
(I)ecadron, Merck) and ~,sas diluted It) 1 mg/ml with physi- 
ological saline. Animals were weighed every day afler the 
avoidance session. Immediately after the last extinction ses- 
sion animals were decapitated and blood was collected for 
determination of the corticosterone concentration in the 
blood. Weight of the adrenals and the pituitary were also 
determined. 

RF-SL;I.'FS 

All animals learned to respond appropriately on the I:.I.- 
schedule of reinforcemenL There were no differences be- 
tween the sexes, nor between the groups that were It) be 
treated with dexamethasone or saline. The results of the dis- 
criminated lever press avoidance procedure are summarized 
in Fig. I. These data were subjected to a three-way analysis 
of  variance involving the factors sex, treatment and sessions 
(repeated measures). To increase homogeneity of variances, 
the square root transformation was applied to all data, ex- 
cept latencies which were normalized using a 101ogx- 
transformation. 

A v o i d a n c e  Rc,v~on.sc.s 

Four consecutive days of training resulted in a marked 
improvement in avoidance responding, the main factor ses- 
sions revealing a significant effect, F(3,132)=70.22, 
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FIG. I Discriminated lever pre~ avoidance in dexamethasone treated male and female ratsln=12). (Upper left) 
Acquistt ion of discriminated lever press  avoidance during 4 consecut ive  days  of 50 trials. N u m b e r  of  avoidance 
rw+,ponses is expressed  as a percentage of  the total number  of  trials per session.  (Upper  right) Mean escape huency  
per sess ion calculated for those trials in ~ hich no avodiance  response  was emitted.  (l+ower left~ Mean number  of  
re>,ponse~, emitted during the safe period v~hen responding had no scheduled consequence .  (Lower  right) Mean 
percentage of time the animals  spent depress ing the lever. Percentage was calcuhued by dividing the time during 
~h ich  the lever was held down b} the total session dtnat ion.  

p<0.001 .  Females learned faster than males result ing in a 
signif icant sex x sessions interact ion.  F(3,132)=10.40, 
p<0 .001 .  The hypothesis  that dexamelhasone should di f fer- 
ent ia l ly  affect female and male per formance resul t ing in a 
smal ler  sex di f ference predicts a t reatment × sessions × sex 

i n t e r a c t i o n .  T h i s  i n t e r a c t i o n  w a s  no t  f o u n d  to be  s i g n i f i c a n t ,  
F(3 ,132)  = 0 . 5 2 .  N o  o t h e r  f a c t o r  n o r  a n y  o t h e r  i n t e r a c t i o n  w a s  
s t a t i s t i c a l l y  s i g n i f i c a n t .  P o s t - h o e  a n a l y s i s  o f  the f o u r  d a y s  
s e p a r a t e l y  w e r e  c o n d u c t e d  u s i n g  a t~,o-w, ay  a n a l y s i s  o f  var i-  
a n c e  wi th  s e x  a n d  t r e a t m e n t  as  f a c t o r s .  T h e r e  w a s  no  s e x  



602 H E I N S B R O E K  17 AI.. 

difference on the first acquis t ion day,  on the second and 
third day significant sex diffcrcnces,  rcspcct ively:  
F(I ,44)=4.82,  p < 0 . 0 5  and F(1.44)=6.92, p<0 .05 ,  were 
found. No significant sex difference was present on the 
fourth acquisi t ion day,  apparent ly on account  of  the curious 
decrease  in responding of  the Sal-fcmale group. Nei ther  
t reatment  nor the interaction t reatment  × sex were signifi- 
cant on any of  the four days.  

Ls('tIp¢" l.¢tl('tH'v 

Rcsponsc  latencics during the shock period dccrcased  
rapidly after the first day o f  training and remained ex t remely  
short during the following sessions.  Only the factor  sessions 
turned out to bc significant, F{3,132)=81.79, p<0.001 .  

lntertrial Responsu,~ 

During the safety periods males depressed the lever  as 
oftcn as females.  The number  of  responses  in thc safe period 
decreased  ove r  the four sessions.  F(3,132)=5.18, p<0.(R)5, 
sex and t reatment  as factors not bcing significant. There was 
h o w e v e r  a remarkable  t reatment  x session interaction when 
males were analysed apart from females.  F(3,66)=3.57. 
p<0 .05 .  As can bc seen in Fig. I Dex-males  did not show the 
decline in intertrial responses  like Sal-malcs.  al though an 
interact ion be tween the factors sex, t reatment  and session 
did not reach significance, F(3,132)= I. 16. 

Product -moment  correlat ion calculated for intertrial re- 
sponses  and avoidance  responses  revealed a marginal s ign i f  
leant negative correlat ion ( R = - 0 . 4 5 4 ) .  

Lew'r  th)htin~, 

l , ever  holding was calculated by dividing the total dura- 
tion of  all responses  by session duration and multiplying the 
fraction by 100. Leverholding decreased ove r  sessions,  
F(3,132) = 10.85, p <0.00 I. Malcs showed more lever holding 
than females .  F(I .44)=4.48,  p<0 .05 .  A small increase in 
lever  holding during the 4 days of  avoidance  training was 
noted in Dcx-males ,  although no s ignifcant  sex x t reatment  
× scssions interaction was established.  An analysis of  males 
separately failcd to show a significant interaction bctwccn 
the factors t reatment  and sessions,  F(3,66)= 1.78, n.s. Again 
a marginal significant correlat ion was obtained between 
lever  holding and avoidance  responses  (R = --0.480). 

Extinction Session 

During the last 5 acquisit ion trials that preceded the 50 
ext inct ion trials, females had a significantly higher number  of  
avoidance  responses ,  F( 1,44)=4.35, p<0 .05 .  The  percentage 
of  avoidance  responses  for the | 'our groups was: Dcx-malcs:  
15~: Sal-malcs:  25%; Dcx-femalcs:  45%; Sal-females:  
33c~. The factor t reatment  was not significant. Figure 2 
nresents  the following 50 ext inct ion trials, these being di- 
vidied in 5 blocks of  10 trials each. The number  of  avoidancc  
responses  dccrcascd  ovc r  trials, F(4,176)= 10.75, p <0.(R) I. A 
significant sex × t reatment  x ext inct ion (blocks of  10 trials) 
interaction, F14,176)-6.05, p<0.(X)l was fcmnd. No other fac- 
tor nor any of  the other  interactions reached statistical signifi- 
cance. Post-h,,c analysis of  both males and females separately 
(two way analysis of  variance) revealed in the group of  females 
a significant interaction between the factors treatment and ex- 
t inction, females:  F(4,88)=4.24. p<0.{R)5 and males: 
F(4,88)=2.47, p<0 .10 .  Separate  analysis of  Dex-treated 
animals and Sal-trcatcd animals showed a significant inter- 

E X T I N C T I O N  O F  D I S C R I M I N A T E D  L E V E R  PRESS A V O I D A N C E  
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FIG. 2. t.lxtinction of discriminated Icver press avoidance during 50 
trials in which the shockgencralor was turned ofT. Five acquisition 
trials preceded the 5It extinction trials (6-55). Percentage of 
avoidance responses during these 5 acquisition trials were: l)ex- 
males 159;; Sal-malcs 25% I)ex-fcmalcs 45q4: Sal-fcmalcs 335'~. 
"'Avoidance responses" arc expressed as a percentage of the total 
number of trials per block 1101. 

action be tween the factors sex and extinction in the Dex- 
treated group of  animals,  F(4,88)=4.06, p<0 .01 ,  but not in 
the Sal treated group,  F(4 ,88)=2 .45 ,p<0.10 .  In other  words 
the interaction be tween the factors sex, t reatment and ex- 
t inction in the overall  analysis of  data is mainly a conse- 
quence  of  the compara t ive ly  rapid decline of  avoidancc  re- 
sponses  found in thc Dex-trcatcd females.  Analysing the 
number  of  intertrial responses  during extinction did not re- 
veal any significant effect.  

Piluitarv Wci.k, ht.~. Adrenal 14uik, ht.~ and (orli¢-o.~lcr~,nc 
( "Oll~'Cll lrt l l io/I 

Table I shows the absolute values of  pituitary and adrenal 
weights. These data were used in a two way analysis of 
variance involving sex and treatment as factors. The female 
pituitary was significantly heavier, F(1,44)=4.92. p<O.05, 
than the male pituitary. The same was true with regard to the 
total weight of left and right adrenals. FI1,44)-37.11, 
p <0AX)I. Dexamethasone treatment did not affect the pitui- 
tary weight but there was a very ~,trong effect of  dex- 
amethasone t reatment  on the total adrenal weight: the ad- 
renal weight in Dex-animals  was 23cA lower than that of  the 
Sal-animals,  F( I ,441=25.34, p<0.001.  No sex x treatment 
interaction was observed .  

Cor t icos terone  plasma concentrat iom, appeared to he 
rather variable in the Sal-males and Sal-females groups. For 
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T A B L E  1 

MEAN WEIGHT OF PI'I UI'I ARY ANt) ADRENAI,S ANt) MEAN CORTI(7OSTERONE 
CONCENTRA'FION (S.E.M.I ~ 

Adrenal I rag) Cortico~,terone 
I)ituitao concentration 

(rag) left right total (ng ml) 

Dex males 13.1 (0.77) 17.3 10.97) 16.3 (0.69) 33.6 (1.45) 7.29 ( 1.08l 
Sal male,, 12.9 10.80) 23.4 ~1.46) 20.4 ~ 1.58) 43.8 (2.36) 146.72 (75.54) 
Dex females 14.1 I().g8) 23.3 11.57) 22.8 11.33) 46.1 (2.75) 20.28 (4.14) 
Sal females 15.6 (0.91) 31.3 (I.05) 27.6 [I.65) 5g.9 (2.31) 420.28 1213.75) 

*lhese results were obtained at the end of 5 days of discriminated lever press avoidance during 
which dexameha',one treated animals received daily injections of 500 /xg.kg body weight of de- 
xamethasone phosphate and control animals an equivalent ~,olume of physiological saline. 

homogene i t y  of  va r i ances  the 101ogx- t ransformat ion  was 
appl ied to these  data .  Both  the main fac tors  sex and treat-  
ment  were  s ignif icant ,  sex: (F1 ,44)=17 .65 ,  p<O.(X)l and 
t r ea tmen t :  F(1,44) = 122.03, p < 0 . 0 0  I. P lasma co r t i cos t e rone  
c o n c e n t r a t i o n  was much  higher  in females  and dex-  
a m e t h a s o n e  t r ea tmen t  caused  a s t rong decl ine  in cor t ico-  
s t e rone  c o n c e n t r a t i o n  in bo th  sexes .  In Dex-an imals  the c o l  
t i cos t e rone  c o n c e n t r a t i o n  was no more  than  5% of  the cort i-  
co s t e rone  c o n c e n t r a t i o n  in Sal -animals .  No  sex x t r ea tmen t  
in te rac t ion  was o b s e r v e d .  

B o d y  ~;('i~,ht ( ' / tattL, c,s 

Five days  of  a v o i d a n c e  learning resul ted  in a body  weight  
loss of  near ly  5% in the Sa l -males  and Sal-females .  "Ihe Dex- 
a m e t h a s o n e  t rea ted  an imals  h o w e v e r  lost about  13C4 of  
the i r  body  weight  dur ing  the same period.  A th ree  way 
analys is  of  va r iance  with sex,  t r ea tmen t  and  days  as main 
fac tors  revea led  a highly signif icant  effect of  t r ea tmen t ,  
F( 1,44~= 140.42, p < 0 . 0 0 1 .  The  main fac tor  sex h o w e v e r ,  and  
all in te rac t ions  with this  factor ,  were not s ignif icant .  Males 
and females  appa ren t ly  It)st an equal  pe rcen tage  of  the i r  
body  weight  as a result  of  d e x a m e t h a s o n e  t r ea tmen t  and  
a v o i d a n c e  training.  

I)ISCUSSION 

It was  the purpose  of  this s tudy to inves t iga te  w h e t h e r  sex 
d i f fe rences  in a v o i d a n c e  learning can be re la ted to the  
p r o n o u n c e d  sex d i f ference  in the act ivi ty  of  the pi tui tary-  
ad renocor t i ca l  sys tem.  Rats  of  bo th  sexes  were  tes ted  in a 
d i sc r imina ted  lever  press  avo idance  p rocedure  dur ing  four 
sess ions  of  a v o i d a n c e  acquis i t ion  and I ex t inc t ion  sess ion.  
T r e a t m e n t  with d e x a m e t h a s o n e  did not s ignif icant ly  affect 
a v o i d a n c e  learning in e i the r  sex showing  that  sex d i f fe rences  
in ho rmona l  levels of  the p iu t i t a ry -adrenocor t i ca l  sys tem do 
not con t r i bu t e  to the  sexual  d i m o r p h i s m  in a v o i d a n c e  learn- 
ing. 

During the  four  acquis i t ion  sess ions  the n u m b e r  of  
a v o i d a n c e  r e sponses  increased ,  a c c o m p a n i e d  by a sha rp  de- 
cl ine in shock  e scape  la tencies .  Appa ren t ly  an imals  first 
learn to e scape  dur ing  the shock  per iod and then learn to 
avoid  the shock  by r e spond ing  in the warn ing  per iod.  L e v e r  
holding and intertr ial  r e s p o n s e s  bo th  dec rea se  o v e r  sess ions  
and negat ive  cor re la t ions  found b e t w e e n  these  two var iab les  
and a v o i d a n c e  r e sponses  show that  rats  tha t  acqui re  the task 

properly eventually respond efficiently. These results arc in 
accordance with results obtained in a previous experiment 
using this lever press avoidance situation [24]. Females show 
faster acquisition and spent less time depressing the lever in 
both studies [24]. The difference however, was less 
pronounced and the number of intertrial responses of 
females was not lower in the present study. These dis- 
crepancies may well be the result of  a difference in pretest 
experience with food rewarded lever pressing. In the former 
study two months of fl)od rewarded lever pressing prcccdcd 
the avoidance experiment whereas in the present experiment 
only I I days of food rewarded lever pressing were used. The 
magnitude of the sex difference in this situation therefore 
seems to depend on the amount of  previous experience with 
lever pressing. Extensive experience facilitates the 
avoidance learning thereby exaggerating female superiority. 

Administrat ion of  dexamethasone very obviously af- 
fected hormone levels in both males and females. Corticoste- 
rone levels were greatly suppressed and the adrenal weights 
were diminished. The pituitary weights were not affected by 
dexamethasone treatment. An important finding is the fact 
that these treatment effects were equally strong in males and 
females. I f  the sex difference in pituitary-adrenal system re- 
activity was an important factor leading to the sex difference 
in active avoidance learning, the above described suppres- 
sion of this sytem should have had pronounced effects on the 
sex differences in lever press avoidance learning. As this did 
not occur, the hypothesis that the sex difference in active 
avoidance acquisition is the consequence of the sex differ- 
ence in the pituitary-adrenocortical system activity was not 
supported by this study. This result is in accordance with 
the study of  Scouten and Beatty [18]. Beatty ct a/. [5] also 
riffled to find an effect of  dexamethasone treatment on 
shuttle-box avoidance of  male rats. ACTH treatment and 
adrenalectomy however, did affect the avoidance behavior 
[5]. In addition, hypophysectomy, an operation which has 
similar  effects  on  the p i tu i t a ry -adrenocor t i ca l  sys tem as dex- 
a m e t h a s o n e  t r ea tmen t ,  also ser iously interfered with 
a v o i d a n c e  acquis i t ion  [14]. This  d i sc repancy  be tween  hy- 
p o p h y s e c t o m y  and d e x a m e t h a s o n e  t r ea tmen t  r emains  un- 
exp la ined .  

Ext inc t ion  of  an ac t ive  avo idance  r e sponse  should  occu r  
fas te r  under  d e x a m e t h a s o n e  t r ea tmen t .  It has been  
sugges ted  that  this is a result  of  bo th  a direct  inf luence of  
d e x a m e t h a s o n e  on the  cent ra l  ne rvous  sys tem and an indi- 
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rec t  e f f ec t  v ia  t he  i n h i b i t i o n  o f  the A C T H - r e l e a s e  f r o m  the  
p i t u i t a r y  [141. F e m a l e  r a t s  h a v e  b e e n  f o u n d  to  be  m o r e  r c s i s -  
t an t  to e x t i n c t i o n  o f  an  a c t i v e  a v o i d a n c e  r e s p o n s e  t h a n  m a l e s  
14]. T h e  r e s u l t s  o f  t h e  S a l - t r c a t e d  a n i m a l s  in t hc  p r e s e n t  ex -  
p e r i m e n t  s h o w e d  no  s i g n i f i c a n t  s e x  d i f f e r e n c e  a l t h o u g h  t he  
s a m c  t e n d e n c y  t o w a r d s  s l o w e r  e x t i n c t i o n  in f e m a l e s  c o u l d  
be  o b s e r v e d .  B e a t t y  ct al. [4] s u g g e s t e d  tha t  t h e  h i g h e r  l eve l s  
o f  A C T H  in f e m a l e s  a r c  r e s p o n s i b l c  for  th i s  s c x  d i f f c r c n c c .  
D c x a m e l h a s o n e  t r e a t m e n t  in t h e  p r e s e n t  e x p e r i m e n t  re- 
s u h c d  in a c o m p a r a t i v e l y  rap id  c x t i n c t i o n  in t he  f e m a l e s ,  a s  
d c x a m e t h a s o n e  t r e a t m e n t  did  not  a f f ec t  t he  e x t i n c t i o n  in 
m a l e s .  O u r  d a t a  t h e r e f o r e ,  m i gh t  i n d e c d  be  t a k e n  as  a sug -  
g e s t i o n  tha t  a d i f f e r e n c e  in A C T H  leve l s  b e t w e e n  m a l e s  a n d  
f e m a l e s  l c a d s  to a s e x  d i f f c r c n c e  in e x t i n c t i o n .  

In c o n c l u s i o n ,  th i s  stud}, p r e s e n t s  c l e a r  e v i d e n c e  tha t  t h e  
s e x  d i f f e r e n c e  in a c t i v e  a v o i d a n c e  a c q u i s t i o n  is not  r e l a t ed  to 
t he  s e x  d i f f e r e n c c s  in t he  p i t u i t a r y - a d r e n o c o r t i c a l  f u n c t i o n -  
ing.  C o n c e r n i n g  t he  s e x  d i f f e r e n c e  in e x t i n c t i o n  o f  a c t i v e  
a v o i d a n c e ,  t he  p r e s e n t  d a t a  do  not  e x c l u d e  t he  p o s s i b l e  im- 
p o r t a n c c  o f  a s e x u a l  d i m o r p h i s m  in p i t u i t a r y - a d r e n o c o r t i c a l  
f u n c t i o n i n g .  
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