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1976. - Avoidance learning and extinction of rats v,:ith hereditary h vpottlakmfic diabetes insipidus tBrattlebom strain) 
were studied in 2 exFmriments that differed only in shock intensity. In both experiments rats homozygous for diabetes 
insipidus were more deficient in both escape and avoidance responding than ,.,,'ere their heteroz.vgous or normal controls. 
Althougll the heterozygous anirnals showed inlproved escape pertormance at the higher shock intensity, their avoidance 
behavior was not  i n l p r o v e d .  "1 lie superiority of normal and heteroz,vgous animals in e x t i n c t i o n  performance, relative to t i le 
]lolnozygous anirll.~lls, was eliminated or reversed when the differences in terminal acquisition performance were taken i l l l o  
account by analyses (~t" covariancc. I)eficiency of AI)tl, Iherefore, may nol result ir] faster ey, l i n c t i o n  o f  avoidance 
behavior. 

Avoidance learning and extinction Diabetes msipidus Vasopressin (AI)H) 
Hereditary Ily'po/hakmfic diabetes insipidus Brattleboro slrain 

AI_FHOUGH the role of vasopressin (AI)II) in the reg- 
ulation of water balance is well es tabl ished,  the be- 
havioral effects  of ADH are less well established and, 
indeed,  have become  controversial .  For example ,  DeWied 
15] has repor ted  normal  acquisi t ion but faster ex t inc t ion  of 
a shu t t l ebox  avoidance response in rats with pos ter ior  
pi tui tary lobec tomy.  Similarly, h y p o p h y s e c t o m i z e d  rats 
were unable  to learn the shut t lebox avoidance response 
unless suppor ted  with ho rmone  replacement  therapy,  but 
even with replacement  therapy they ext inguished faster 
than normal [4 ,5] .  t lowever ,  injection of pitressin tannate ,  
an extract  of the poster ior  pi tui tary lobe, ies lored ex- 
t inct ion pe r fo rmance  of these animals to normal  [4 ,8] .  
Pitressin tannate  and lysine vasopressin were also shown to 
facilitate pe r fo rmance  of avoidance responses in ex t inc t ion  
it. normal aniraals [6 ,7 ] .  

In the light of this evidence,  expe r imen te r s  have taken 
advantage of the genetic def ic iency of ADH in rats of the 
Brat t leboro strain of hooded  ( l ,ong-Evans)  rats. This strain 
carries a recessive gene which is expressed as diabetes  
insipidus (D1) in the double  recessive offspr ing [11, 12, 
13]. ADH is absent  in the neu rohypophys i s ,  blood and 
urine of  rats h o m o z y g o u s  for Di [q , lO] .  Al though rats 
he te rozygous  for I)I have a def ic iency in AI) t l .  with 
neu rohypophysea l ,  blood and urine levels only one hall  
those of normal rats, their  water  regulation is nearly normal  
1o,101. 
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In two studies of avoidance learning and ex t inc t ion  in 
rats of the Brat t leboro strain, confl ic t ing results have been 
repor ted .  In one of  the studies [1] homozygo t i c  (DI) and 
he terozygot ic  ( t iE)  male rats of  the Brat t leboro strain were 
trained in a two-way shu t t l ebox  avoidance task for 120 
trials (10/day for 12 days) fol lowed by 7 days (10 
tr ials/day) of  ext inc t ion .  Al though all DI animals reached a 
per formance  cri terion of 80% by the end of  acquisi t ion,  
their overall awlidance per formance  was below that of the 
HE animals (82.6 vs 1027) total avoidance responses in 
acquisilion}. In ex t inc t ion ,  the DI animals ext inguished 
significantly faster than their  I1E controls .  Since B o h u s e t  
al. 11] employed  normal rats of an albino (Wistar) strain as 
their controls ,  we do not here addresss their reported 
compar isons  to those contro l  animals. The exper iment  
appears  to offer  ex t inc t ion  data consis tent  with the 
previous evidence that  AI)H facilitates per formance  m 
ext inc t ion  since those animals genetically deficient  in ADH 
ext inguished faster than those of  the same strain with near 
normal ADtl  levels. 

Different results were obta ined in expe r imen t s  reported 
by Celestian et al. [3] who also studied rats of  the 
Brat t leboro strain. In these exper iments  DI and HE rats 
were trained in a t w o - c o m p a r t m e n t  shu t t l ebox  at the rate 
of 20 trials per day until the rats had reached a per- 
formance level of 8()9~ or more avoidance responses for at 
least 3 consecut ive days. lIE rats exhibi ted acquisi t ion and 
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ex t inc t ion  per formance  which was indist inguishable from 
that of  normal animals. However,  1)1 rats differed in two 
ways from the normal and l i e  animals. The l)l animals 
showed a significant decrease in the ability to learn the 
avoidance respones,  with only 30!:' reaching the cri terion in 
acquisit ion as conlpared to 78A for the l i e  and 64'.'; for the 
normal rats. In addi t ion ,  when ex t inc t ion  testing was 
carried out in those DI rats which did learn the avoidance 
response,  these animals showed significantly greater re- 
tent ion of the avoidance response than did the animals 
which had endogenous  hypo tha lamic  ADII. Thus, these 
studies were unable It) demons t r a t e  an impai rment  m 
re tent ion  of an acquired avoidance response as a con- 
sequence of ADH deficiency.  To the contrary ,  those 
animals lacking in ADH which were able to learn the 
avoidance response exhibi ted a greater than normal ability 
to maintain the response.  

Al though the basic nature of the training and testing 
procedures  as well as the kinds of animals used were similar 
in the B o h u s e t a l .  11] and Ce l e s t i anc t a / .  13] exper inwnts ,  
there were in fact a number  of  potent ia l ly  impor tan t  
dif ferences  in procedure  be tween the two exper iments .  For  
example,  Bohus e t  al.  elnployed an audi tory warning signal 
(WS), a weak shock intensi ty 10.16 nlA) and a training 
regimen of  10 trials/day. ( 'elest ian e t  al.  o n  the o ther  hand,  
employed  a visual WS, a higher shock intensi ty  (1.0 mA),  
and a training regimen of 20 trials/day during acquisi t ion 
with ex t inc t ion  test ing at staggered and variable intervals. 
Thus. tile f inding of  oppos i te  d i f ferences  in ex t inc t ion  
between DI and l i e  anilnals may depend  on the combined  
effects  of serveral of these procedural  differences.  In an 
a t t empt  to resolve the quest ion of whe the r  the confl ic t ing 
results could be due to these procedural  differences,  our  
first expe r imen t  utilized condi t ions  more nearly identical to 
those of Bohus e t  al.  [ 1 ].  

EXPERIMENT 1 

M I': l't t O I )  

.4 n i m a  ls 

Sixty-nine male and female rats of the Brat t leboro strain 
were categorized as homozygo t i c  (DI) or he te rozygot ic  
(HE) for diabetes  insipidus on the basis of 3 measurements  
of urine osmolal i ty ,  as es t imated by refractive index, and 
24 hr water  intake, expressed as percent  body weight [ 11, 
12, 13]. There were 38 Dis 2g male and 10 female,  and 
31 l i e s  -- 24 tnale and 7 female. They were housed 
individually in a room with light cycle contro l  (lights on at 
0700 and off  at 1900 hr.) and were mainta ined on food and 
water ad lib throughout  the exper iment .  They were 
be tween 72 anti 225 days of age at the beginning of the 
exper iment .  

A p p a r a t u s  

The exper imenta l  training units were 4 au tomat ic  
shu t t l eboxes  that  have been described elsewhere 121. The 
warning signal IWS) was a 78-dB (SPI.) while noise and an 
increase in i l lumination t6 W. 30 V clear glass bulb opera ted  
on 28 V through 50,~z) presented at the rear of the 
c o m p a r t m c n t  occupied by the rat. The primary aversive 
event was a scrambled ac electric shock of  approx imate ly  
0.16 mA les t imated  current  through the r a t ) d e l i v e r e d  
through a 750 ksz resistor in series with the animal. An 
e lec t romechanica l  swilching circuit control led the oc- 

currences (51' WS and shock and recorded response fre- 
quency and latency 1, 0. l sec) of the first response on each 
trial. 

Proc(>dllr~ , 

The animals were assigned nonsystemat ical ly ,  in squads 
of 4, to one of the shut t leboxes .  On the first exper imenta l  
day 10 pretest  trials were given at a fixed 2 rain intertrial 
inte,val {WS onset  WS onset interval). During these trials 
the WS was presented alone: it was terminated by a shutt le  
response or 35 sec after its onset ,  whichever  occurred first. 

On the following day avoidance training was hegun and 
cont inued at the rate of 10 trials/day for 12 days. During 
avoidance training and subsequenl  testing, the intertrial 
interval was reduced to [ rain. During training, the 
WS-shock interval was 5 sec, and a response during that  
interval te rminated  the WS and prevented the shock on that 
trial lawsidance responscL If shock occurred,  both  WS and 
shock were terminated by :, shutt le  response {escape 
responsel  or at 35 sec after WS onset tfailure to escapcl.  11 
an animal awfided shock on the first trial of  the first day ol 
training, it was counted  as an extra pretest  trial, and one 
addit ional trial was given so that all animals had 10 training 
trials on the first day of  avoidance training. 

On the clay following the last clay of avoidance training. 
ex t inc t ion  testing was begun and cont inued at the rate of l0 
trials/day for 7 days. During ext inc t ion  no shock was 
presented ,  anti tile WS was terminated by a response or 5 
sec after its onset ,  whichever  occurred first. A response 
occurring within 5 sec of  WS onset was scored as an 
avoidance response.  

RESUL I'S AND DISCt'SSI()N 

.'kS Tab le  1 indicates,  a large p r o p o r t i o n  o f  bo th  the DI 
and t i e  animals fai led to  escape shock on one o r  more  
tr ials. T y p i c a l l y ,  those that  did so also fa i led to avoid,  
al though in both  groups sonic animals that never failed to 
escape also failed to avoid. Table 1 also indicates that the 
overall level of  avoidance per formance  in both  groups was 
ext remely  low and only one HE animal, a female, met a 
cri terion of 80! 7, avoidance responses in 120 trials. The 
percentage of animals meet ing the weaker cri terion of g()'.,: 
or nlore avoidance responses on any one day are ton i -  
parable to those repor ted  by ( 'elcstian e t  al.  [3] who used a 
1.0 mA shock, and contrast  sharply with the 100'; of DI 
and HE animals that met this cri terion in the Bohus e t  al .  
exper iment  [ 1 ]. which used the same shock intensity as in 
the present exper iment  10.16 mA). 

Since pe r fo rmance  in acquisit ion,  especially toward the 
end of training, is a good predictor  of ext inc t ion  per- 
formance,  the gross differences in acquisit ion between these 
groups makes it inappropr ia te  to compare  the raw ex- 
t inct ion data of the two groups. 

An a t t empt  ,,,,'as made. therefore ,  to match animals 
between the groups on acquisit ion characterist ics  that 
correlate well with ext inct ion performance.  When this was 
done,  good matches  could be obta ined on only 6 pairs of  
animals: acquisi t ion per formance  varied between It) ~,ncl gg 
avoidance responses in the l)l subgroup IMedian = 1%0) 
and from t) to g3 in the Ill-': subgroup [Median = 21.5). The 
median ex t inc t ion  per formances  were 23.5 and 9.5 total 
avoidance responses for the D1 and IIc groups,  respectively. 
This result, a l though i,lconclusivc because of the few 
matched pairs, is consistent  with the results o f ( ' e l e s t i an  e t  
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"I'ABI,E I 

PERCENTAGE OF ANIMAI.S SI-,IOWIN(; INDEXED BEHAVIOR 

0.16 mA 0.25 mA 
DI  H E  D I  H E  N 

Failure to escape shock 
(I or  m o r e  t imes )  55 52 45 7 t) 

Avoidance learning criteria: 
> I g(7~ of total 29 61 32 50 6,7 
>805;" of total 0 () 0 (I 27 
>g0~'4 on any day 21 55 IN 36 60 

al. 13] and the oppos i te  of those of Bohus et al. [ 1]. 
By using a weaker total  acquisi t ion cri terion ({18% or 22 

avoidance responses in 120 trails of  training) more animals 
of both  groups could be inch, ded. With this cr i ter ion,  1 I D) 
(4 male anti 7 female) and I t) HE (14 male and 5 female) 
animals were selected for fur ther  analysis. Of  these animals, 
l Dl animal failed to escape shock on 8 occasions and 6 l i e  
animals failed to escape, one 4 times, one 3 times and tile 
rest only 1 time. Since the sex d i f ference  in both  unselected 
and selected groups were not significant (Mann-Whitney U 
tests), the data from both  sexes were pooled.  Figure 1 
illustrates the mean f requency of avoidance responding of  
the 2 exper imenta l  subgroups during acquisi t ion and 
ext inc t ion .  

Even these selected subgroups of relatively well per- 
forming animals were poor l y  matched  in acquisi t ion,  
especially in terminal pe r formance ,  so an analysis of 
covariance was employed ,  using as covariates various indices 
of acquisi t ion that  correlate well with ex t inc t ion  per- 
formance.  Table 2 presents  the unadjusted mean total 
number  of avoidance responses in ex t inc t ion  for the 2 
grottps and the adjusted mean values when 3 different  
acquisit ion covariates ~ere  used. In all instances,  the 
apparent  slight superior i ty  of  the tll- group in ex t inc t ion  
pe r fo lmance  was reduced or reversed hy the covariai1ce 
analyses. In no case were the group d i l le rences  significant. 

In ano ther  effor t  to compare  the ex t inc t ion  per formance  
of these groups,  a least squares regression line w~,x fit ted to 
each group 's  ex t inc t ion  curve, avoidance f requency over 
days, Isee Fig. 1 ) anti the slope cons tants  of these regression 
lines were calculated, l hey  are listed in Table 3 along with 
the o u t co me  of a t text oI + the d i f ference  he tween the 
slopes. ( l ea r ly .  the rate (~1 ex t inc t ion  of the tiE group ix 
greater than thal of the I-)1 group, the latter sh+)wing little 
or no decrease in f requency of responding over the course 
of 7 days of ex t inc t ion .  

Taken together ,  the results of  this exper iment  indicate 
that when training condi t ions  and parameters  are virtually 
identic~,t to those used by Bohus et al. I l l  the following 
conclusions can he made: 1) failure to escape from shock 
occurs f requent ly  in both  i)l and Ill / groups,  2) avoidance 
acquisi t ion ix poor  in h~Hh groups,  but notably inferior in 
the I)I group.  31 in a xntall subset of  animals from the 2 
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t'1(;. 1. Mean nurnl)cr of avoidance responses as a function of days ot" training and testin.e t+()r I)1 and ttE groups of selected animals 
Experiment 1. 
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T A B I . E  2 

MEAN TOTAl. NUMBER OF AVOIDANCE RESPONSES IN EXTINCIION 

0.16 mA 0.25 mA 
DI HE I)1 HE N 

35.3 40.8 14.0 31.4 50.7 Unadjusted Means 

Adjusted Means 
Covariate: 
Total avoidance responses 

in acquisition* 
Avoidance responses during 

last 2 days of acquisition 
Avoidance responses during 

last day of acquisition 

37.3 39.6 20.7 37.3 41.9 

41.1 37.5 29.(I 38.5 35.3 

40.9 37.6 24.6 40.6 36.9 

*Violates assumption of homogeneity of regression in 0.25-mA groups. 

T A B I , E  3 

MEAN RATE OF F, XTINCTION* 

S h o c k  Intensity DI HE N 

0.16 mA -0.06, -0.37 
p ,  ().(R)I 

0.25 mA --0.01 -0.40 -0.57 
p --:-0.001 p < 0.05 

*Slope of least squares regression line. 

groups that  are ma tched  in acquisi t ion,  resistance to 
ex t inc t ion  is greater  in the DI than in the HE group, 4) in 
selected unma tched  animals that  meet a weak cri terion of  
avoidance learning, small or no di f ferences  in ex t inc t ion  
pe r fo rmance  occur  be tween  the DI and l iE groups,  5) when 
differences  in acquist ion are taken into account  in co- 
variance analyses, the di f ferences  in ex t inc t ion  be tween  DI 
and l i e  groups are reduced or reversed, and 6)when  
di f ferences  in acquisi t ion pe r fo rmance  are ignored,  the rate 
of ex t inc t ion  in the HE group is greater than that of  the DI 
group. 

These results, therefore ,  ques t ion the conclusion of  
Bohus et  al. [1] that  animals deficient  in ADtl  ext inguish 
previously learned avoidance behavior more  rapidly than 
those with normal or near normal of AI)H. 

EXPERIMENT 2 

Because such a large p ropor t ion  of  the animals in 
o E x p e r i m e n t  1 failed to escape the 0.16 mA shock, the 

exper iment  was replicated using a higher shock intensi ty 
10.25 mA) and a group of normal Long-Evans animals, 
derived from the parental  stock of  the Brat t leboro  line, 
were added as a control  for the genet ic  deficiencies of the 
Brat t leboro line. 

M t': TIt ()D 

el n ima l s  

Fi f ty - two  male and female rats of the Brat t leboro  line 
(or Bra t t leboro  parental  s tock)  were categorized as homo-  
zygotic [1)1) or he te rozygol ic  (HI".) for diabetes  insipidus or 
as normals  (N), on the basis of  urine osmolal i ty and 24 hr 

water intake as well as on the basis of  their  genetic history.  
There were 22 DI, 14 HE and 16 N animals with equal 
numbers  of each sex in each group. They ranged in age 
between 80 and 105 days at the start of  the exper iment ,  
and they were maintained as in Exper iment  I. 

A p p a r a t u s  

The same exper imenta l  units  used in Exper iment  1 were 
employed.  

P r o c e d u r e  

All training and testing procedures  were the same as in 
Exper iment  1 with the except ion  of  the shock intensi ty 
which was increased to 0.25 mA. 

F, ESUL I'S AND DISCLJSSI()N 

As indicated in Table 1, a significant p ropor t ion  of the 
DI animals trained at the 0.2S mA shock intensity of this 
exper iment  again failed to escape shock on one or more 
occasions.  In contras t ,  the higher shock of this exper iment  
reduced the f requency of  escape failures in the l i e  group, 
and no such failures were observed in the N group. With 
respect to the various criteria of avoidance learning listed in 
Table 1, the higher shock intensity of  Exper iment  2 had 
little effect  on the D! animals and a small deleter ious effect  
on the HI! group. Once again, the learning deficit  in the I)I 
animals was severe; the per formance  of the l iE animals was 
in termedia te  be tween the DI and N groups. 

As in Exper iment  1. the 185; total avoidance cri terion 
was used to select animals for fur ther  analysis. As in the 
first exper iment ,  there were no significant sex differences in 
any of the groups,  so the data from both  sexes were pooled.  
In these selected groups there were 7 Dls. 3 male and 4 
female" 7 HEs. with the same sex ratio; and 10 Ns. 6 male 
and 4 female. The mean f requency of avoidance responding 
on each day of training and ext rac t ion  testing for each 
group is illustrated in Fig. 2. Al though the selected animals 
in each group learned at about the same r~,te and reached 
approx imate ly  75+~ avoidance responding by the 10th day 
of training, during lhe last two days of training the 
f requency of avoidance responding declined m the 1)I and 
ItE groups. Since per formance  level at the end of acqui- 
sition is an excellent  predic tor  of subsequent  per formance  
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FIG. 2. ),lean number of avoidance responses as a function of days of training and testing tot DI, l i e  and N groups of selected animals, 
Experiment 2. 

in ex t inc t i on ,  this  o u t c o m e  again precludes  direct  com- 
parison of ex t inc t i on  p e r f o r m a n c e  by the three  groups.  As 
before ,  analyses  of covar iance  were used in an a t t e m p t  to 
adjust  the e x t i n c t i o n  data for  the  obv ious  d i f ferences  in 
te rmina l  acquis i t ion  p e r f o r m a n c e  a m o n g  the  three groups.  
The o u t c o m e  of  these analyses is listed in Fable  2. A simple 
analysis of variance,  w i t h o u t  a covar ia te ,  showed  a sig- 
n i f icant  group ef fec t  ( F 2 , 2 1 )  = 6.8;  p<0 .O05) ,  wi th  the DI 
group having the lowest  f r equency  of  avo idance  r e spond ing  
in ex t i nc t i on ,  the  N group the  highest ,  and  the lIE group an 
i n t e rmed ia t e  f r equency .  These  results  would appear  to 
conf i rm the  conc lus ion  of B o h u s e t  al. [1] tha t  def ic iency 
of  ADH leads to faster ex t inc t ion .  

Such a conc lus ion  is unw ar r an t ed ,  however ,  in view of 
the gross d i f ferences  in t e rmina l  acquis i t ion  pe r fo rmance .  
When the analysis  of covar iance  was used, with  to ta l  
avoidance  responses  in acquis i t ion  as the  covariate ,  the 
adjus ted means  showed  a pa t t e rn  similar to the  raw 
e x t i n c t i o n  data.  and the F rat io was again signif icant .  
t iowever ,  as no t ed  in the  table,  this  analysis  violates  the 
a s sumpt ion  of  h o m o g e n e i t y  of regression be tween  groups  
(F (2 ,18 )  = 4.2, p< 0.05).  When the  covar ia te  was avoidance  
f requency  on e i ther  the last day or the  last two days of  
acquis i t ion,  the a s sumpt ion  of h o m o g e n e i t y  of  regression 
be tween  groups  was met  ( F < I . 0  in each case), and the  
a d j u s t m e n t  f rom these covar ia tes  e l imina ted  the  signif icant  
group effect  in e x t i n c t i o n  (t:, 1.0 in each e a s e l  We 
conc lude  from these analyses,  the re fore ,  tha t  when  te rmina l  
acquis i t ion  pe r fo rmance  is t aken  in to  accoun t ,  the  group 
di f ferences  appa ren t  in the raw e x t i n c t i o n  data  of  Fig. 2 do  
not  hold up. i.e., tha t  def ic iency in AI)H has no s ignif icant  
effect in ex t inc t i on  over and above the  obv ious  effect  it has 
in acq uisit ion. 

As in E x p e r i m e n t  1, least squares  regression lines were 

fi t ted to the  three  ex t inc t i on  func t ions  of  Fig. 2, and the  
slopes of  these lines were compared .  The i r  values are 
t abu la ted  in -['able 3 along with the signif icance of  
compar i sons  of  ad jacent  groups.  As before,  the  conc lus ion  
to be drawn from this analysis,  which ignores the 
acquis i t ion  d i f ference ,  is that  the DI group ext inguishes  
more slowly than  the  HE group which  in turn  ext inguishes  
more slowly than  the  N group.  

G E N E R A l .  DIS( 'USSION 

The results  of these e x p e r i m e n t s  are cons i s ten t  in 
indica t ing  tha t  DI animals  are def ic ien t  in avoidance  
acquis i t ion  relative to HE or N animals.  The  defici ts  
observed here are comparab l e  to those  repor ted  by 
Celest ian e t  al. [31 who used a 1.0 mA shock and are much  
greater  than  the deficit  repor ted  by Bohus  et  al. [11 who  
employed  the same 0.16 rnA shock of our  E x p e r i m e n t  1. 
Since our  t ra in ing  cond i t i ons  are highly similar to those  of 
B o h u s e t  al. it is appa ren t  tha t  o the r  factors  mus t  accoun t  
for the d i f fe rence  in magn i tude  of the learning defici t .  

The  results  of these e x p e r i m e n t s  are also cons i s ten t  with  
respect  to ex t inc t i on  pe r fo rmance .  The raw ex t inc t i on  data 
of b o t h  e x p e r i m e n t s  indicate  tha t  the DI animals  make  
fewer avoidance  responses  m e x t i n c t i o n  than  e i ther  the HE 
or N animals  (a s ignif icant  effect  only  in E x p e r i m e n t  2L 
But do they ext inguish  faster? 

If acquis i t ion  d i f ferences  are ignored and rates of  
e x t i n c t i o n  are es t imated  f rom the  slopes of the least squares  
regression lines f i t ted to the  e x t i n c t i o n  curves, then  clearly 
the DI groups  ex t ingu i shed  more  slowly than  the l i e  and N 
groups.  But this  may be an ar t i fac t  of  the  pe r fo rmance  level 
at the end of acquis i t ion ,  the  d i f fe ren t  rates perhaps  being 
a n o t h e r  ins tance  of the law of initial values. When te rminal  
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p e r f o r m a n c e  in a c q u i s i t i o n  is t a k e n  i n t o  a c c o u n t  by 
a n a l y s e s  o f  c o v a r i a n c e  or  m a t c h i n g  s u b j e c t s  b e t w e e n  
g r o u p s ,  t h e n  the  a p p a r e n t  d i f f e r e n c e s  in e x t i n c t i o n  per-  
f o r m a n c e  van i sh  or  a re  r eve r sed ,  it s e e m s  l ike ly  t h a t  t he  
fas te r  e x t i n c t i o n  o f  t he  DI a n i m a l s  in t h e  B o h u s  et  al. 
e x p e r i m e n t  m i g h t  a lso  have  v a n i s h e d  if t h e  d i f f e r e n c e s  in 
t e r m i n a l  a c q u i s i t i o n  p e r f o r m a n c e  b e t w e e n  t he i r  DI and  HE 
a n i m a l s  had  b e e n  t a k e n  in to  a c c o u n t .  

We c o n c l u d e ,  t h e r e f o r e ,  t h a t  t he  A D H  def ic i t  in h o m o -  

z y g o u s  B r a t t l e b o r o  ra t s  m a y  no t  resu l t  in f as te r  e x t i n c t i o n  
o f  a v o i d a n c e  b e h a v i o r ,  bu t  m a y  e i t h e r  have  no  e f f e c t  or ,  in 
fac t ,  have  t he  o p p o s i t e  e f f ec t  o f  r e t a r d i n g  e x t i n c t i o n .  
F u r t h e r  e x p e r i m e n t s  are  n e e d e d  to c la r i fy  t he  role o f  A D H  
in t he  b e h a v i o r  o f  t h e s e  a n i m a l s .  M e a n w h i l e ,  we urge  t h a t  
e x t r e m e  c a u t i o n  be e x e r c i s e d  b e f o r e  s t r o n g  c o n c l u s i o n s  are 
d r a w n  r e g a r d i n g  t h e  e f f ec t  of AI)H on ext inct ion of 
a v o i d a n c e  behav io r .  
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