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FEKETE, M AND D DEWIED Potency and duratmn of aetton oJ the ACTH 4-9 analog (ORG 2766) as compared to 
ACTH 4-10 and [D-Phe 7] ACTH 4-10 on a~m,e and pa~lve ai,oMan~e behavior of rats PHARMAC BIOCHEM BE- 
HAV 16(3) 387-392, 1982 --Experiments were performed to examine the potency and duration of action of various ACTH 
analogs on active and passive avoidance behavior of rats ACTH 4-10 and the ACTH 4-9 analog (ORG 2766) delayed 
extinction of pole-jumping avoidance behavior and facilitated passive avoidance responding [D-PhC] ACTH 4-10 
facilitated extraction of pole-lumping avoidance behavior and facilitated passive avoidance responding ORG 2766 was a 
thousand times more active than ACTH 4-10 The effect of ORG 2766 on extraction of pole-jumping avoidance behavior 
and on passive avoidance behavior was of longer duration than that of ACTH 4-10 As determined more precisely m the 
passive avoidance test it appeared that the action of ACTH 4-10 lasted 3 to 6 hours, while that of ORG 2766 amounted to at 
least 24 hours Although [D-Phe 7] ACTH 4-10 was a thousand times less active than ORG 2766 in the passive avoidance 
paradigm, Its duration of action was of the same magnitude In view of this, the marked increase in potency of the ACTH 
4-9 analog cannot be explained only on the basis of its metabohc stability but also by an increased intrinsic activity 

ACTH 4--9 analog Active avoidance behavior Passive avoidance behavior Potency Duration of action 

T H E  A C T H  4 -9  ana log  O R G  2766, which  has  r educed  
s te ro ldogen lc ,  m e l a n o c y t e - s t l m u l a t m g  and  hpoly t ic  and  
no  op la te -hke  effects ,  has  a marked ly  inc reased  b e h a v i o r  
po t ency ,  as c o m p a r e d  to A C T H  4-10,  as d e t e r m i n e d  o n  ex- 
t inc t ion  o f  po le - jumping  a v o i d a n c e  b e h a v i o r  [7, 1 l ,  12] The  
ha l f  hfe of  O R G  2766 in c o m p a r i s o n  to A C T H  4-10  is mark-  
edly p ro longed  [19] H o w e v e r ,  c o m p a r a t i v e  s tu&es  on  the  in 
vtvo dura t ion  o f  ac t ion  for  these  two pept ldes  are  m~ssmg 
The  p r e sen t  s tudy  was  u n d e r t a k e n  to c o m p a r e  po t ency  and  
dura t ion  o f  ac t ion  o f  A C T H  4-10  and  O R G  2766 on  ac t ive  
and  pass ive  a v o i d a n c e  b e h a v i o r  In addi t ion  the  effect  of  
[D-Phe 7] A C T H  4-10 was m e a s u r e d  in the  same  two 
pa rad igms  b e c a u s e  it con t a in s  a D - e n a n t l o m e r  amino  acid 
hke  O R G  2766 and  was found  in p r ev ious  s tud ies  to exe r t  a 
p ro longed  effect  on  pas s ive  a v o i d a n c e  r e s p o n d i n g  [11] 

METHOD 

Ammals 

Male Wis t a r  ra ts  of  an  inbred  s t ra ta  ( C P B - T N O ,  Ze~st, 
The  N e t h e r l a n d s )  weighing 140-160 g, were  used  The  
a m m a l s  were  h o u s e d  6 pe r  cage  and  h o u s e d  at r oom tem- 
pe ra tu re  (20-21°C) All an imals  had  acces s  to  c o m m e r c m l  
food and  tap wa te r  ad h b  and  were  kep t  on  a con t ro l l ed  
i l luminat ion  schedu le  (lights on  b e t w e e n  5 a m and  7 p m ) 

Behavioral Proc edure~ 

Acttve avoidance behavior Act ive  avo idance  b e h a v i o r  
was  s tud ied  m a po le - jumping  s~tuaUon as desc r ibed  previ-  
ous ly  [4,18] Rats  were  c o n & t i o n e d  to avo id  the  uncon-  

~On leave of absence from the Department of Pathophysiology, University Medical School, Szeged, Hungary 
2Repnnt requests should be addressed to Prof D De Wied 
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T A B L E  1 

EFFECT OF ACTH 4-10 AND ORG 2766 ON THE RATE OF EXTINCTION OF POLE-JUMPING AVOIDANCE 
BEHAVIOR IN RATS 

Number of avoidances 

Treatment n 0 2 4 24 48* 

ACTH 4-10 
1/zgt 12 8 8 _ + 0 3 ~  6 9 + 0 4 ¶  4 8 _ + 0 3 #  1 4 _ + 0 2  N S * *  
3p~g 12 8 8 _ + 0 2  8 3 + 0 3 #  7 4 _ + 0 3 #  2 3 _ + 0 6  N S  

Sahne, 0 5  ml 12 8 7 _ + 0 2  4 2 _ + 0 4  2 0 _ + 0 4  11 _+03 N S  

ACTH 4-10 
1/xg 8 8 8 - + 0 3  N S  N S  3 1 _ + 0 4  1 9 - + 0 5  
3/.tg 9 8 8 _ + 0 2  N S  N S  3 3 + 0 7  1 7 _ + 0 4  

Sahne, 0 5  ml 8 8 5 _ + 0 3  N S  N S  3 0 + 0 6  1 8 _ + 0 5  

ORG 2766 
I n g  10 8 6 _ + 0 4  7 0 _ + 0 7 ~  4 3 + 0 7 #  34_+ 06~1  1 0 + 0 4  
3 n g  10 8 7 _ + 0 4  8 3 _ + 0 4 #  6 6 _ + 0 6 #  5 3 _ + 0 5 #  1 4 + 0 2  

Sahne, 0 5 m l  10 8 3 _ + 0 2  4 4 _ + 0 6  1 8 _ + 0 5  1 1 + 0 3  0 9 + 0 2  

ORG 2766 
l n g  8 8 9 _ + 0 2  N S  N S  4 1 + 0 5  1 6 - + 0 5  
3ng  9 8 6 + 0 2  N S  N S  5 1 _ + 0 7 ~  1 9 + 0 5  

Sahne, 0 5  ml 8 8 5 - + 0 3  N S  N S  3 0 + 0 6  1 8 + 0 5  

*Hr after mject~on 
tDose per rat SC 
:~Mean ± S E 
§p<005  vs sahne-treated rats 
¶p<0005 vs sahne-treated rats 
# p < 0 0 0 1  vs sahne-treated rats 
**Not studied 

&t loned  sUmulus  (US)  of  an  e lect r ic  f o o t s h o c k  (0 20 mA,  
AC)  by  j u m p i n g  on to  a pole  ( & a m e t e r  1 5 cm)  loca ted  in the  
c e n t e r  o f  the  box  ( 3 0 x 3 0 x 4 0  cm) T he  c o n d m o n e d  s t imulus  
(CS) was  a hgh t  signal T he  U S  was appl ied if  an  a v o i d a n c e  
r e s p o n s e  had  no t  o c c u r r e d  wi th in  5 s econds  a f te r  the  o n s e t  of  
the  CS The  CS r e m a m e d  on dur ing  p r e s e n t a t i o n  of  the  U S  
Ten  acquis i t ion  trials were  g~ven dally Acqms~tmn t ra in ing  
for  3 days  was  fo l lowed by ex t inc t ion  sess ions  on  day  4 and 
5 In [D-Phe 7] A C T H  4-10  e x p e r i m e n t s  4 days  o f a c q m s l t m n  
were  used  to m a k e  the  ra ts  more  r e s i s t an t  to ex t rac t ion  
E x t m c t m n  sess ions  were  run  on  day  5 and  6 T en  nonre ln -  
fo rced  tr ials  were  p r e s e n t e d  pe r  sess ion  m w h i c h  the  CS was  
t e r m i n a t e d  lmmedmte ly  af te r  the  rat  had  j u m p e d  on to  the  
pole  wi th in  5 s econds  (posi t ive  r e s v o n s e ,  cond i t i oned  
a v o i d a n c e  r e sponse )  or  a f te r  5 s econds  in the  a b s e n c e  of  
a v o i d a n c e  T h o s e  a m m a l s  w h i c h  m a d e  8 or  more  a v o i d a n c e s  
at  the  first  ex t rac t ion  sess ion  on  day  4 (or  5), were  used  for  
f u r t he r  e x p e n m e n t a t m n  T he  ra ts  r ece ived  pept lde  or  sahne  
in a vo lume  o f  0 5 ml pe r  rat  SC ~mme&ate ly  af te r  comple-  
t ion  o f  the  f irst  ex t inc t ion  sess ion  and  two more  extmct~on 
sess ions  we re  run  at 2 and  4 h o u r s  a f te r  and /o r  24 and  48 
h o u r s  a f te r  the  f irst  one  T h e  t r a m m g  and  extmct~on sess ions  
s t a r t ed  b e t w e e n  7 a m and  11 a m 

Passive  avoidance behavior Anima l s  were  t ra ined  m a 
s t ep - th rough  type  one- t r ia l  l ea rn ing  pass ive  a v o i d a n c e  tes t  
[1] The  t ra in ing  was  s ta r ted  b e t w e e n  3 p m and  7 p m The  
e x p e r i m e n t a l  appa ra tu s  cons i s t ed  o f  an d l u m m a t e d  p la t fo rm 
a t t a c h e d  to a large, da rk  c o m p a r t m e n t  equ ipped  wi th  a grid 
f loor  Af te r  hab i tua t i on  to the  da rk  c o m p a r t m e n t  (2 mm),  
ra ts  were  p laced  on  the  p la t fo rm and  a l lowed  to en t e r  the 

da rk  c o m p a r t m e n t ,  s ince ra ts  prefer  dark  to light, they  nor-  
mally en t e r ed  wi th in  15 sec On the  next  day  af ter  th ree  more  
tr ials ,  unavo idab l e  s c r amb led  f o o t s h o c k  (0 25 mA,  2 sec) 
was  de l ivered  th rough  the grid f loor  of  the da rk  c o m p a r t m e n t  
( learn ing  trial) (The m e d m n  e n t r a n c e  la tenc les  at the  learn-  
mg trial for  the  d i f ferent  g roups  m the var ious  e x p e r i m e n t s  
ranged  f rom 3 to 10 secs,  and  the  group  d i f fe rences  were  not  
s lgmficant  ) Ra ts  were  r e m o v e d  f rom the  shock  box 10 sec 
af te r  the  t e rmina t ion  o f  the shock  Pass ive  a v o i d a n c e  laten-  
c les  were  t es ted  24 hours  and /o r  48 hours  a f te r  the  learn ing  
tr ial ,  the  rat  was  p laced  on  the  p la t form and  the  l a tency  to 
e n t e r  the  da rk  c o m p a r t m e n t  was  m e a s u r e d  up to a m a x i m u m  
of  300 sec T r e a t m e n t s  wi th  pept lde  or  vehic le  were  given 
l m m e & a t e l y  af ter  the  lea rn ing  trial (pos t l ea rn lng  t r e a t m e n t )  
or  at  d i f fe rent  t imes  before  the  first  r e t en t ion  tes t  t gwen  m 
the Tables )  

Pepttdes 

A C T H  4-10 (H-Met-Glu-Hls-Phe-Arg-Trp-Gly-OH),  [D- 
P h e q  A C T H  4-10 (H-Met-Glu-Hls -D-Phe-Arg-Trp-Gly-OH)  
and  A C T H  4-9  analog (H-Met/Oz/-Glu-His-Phe-D-Lys-  
Phe -OH,  ORG 2766) were  dissolved m one  drop  of  10 -s N HCI 
then  di luted wi th  0 ~ sahne  (pH 6 5-6 7) All inject ions were 
given subcu taneous ly  m a volume of  0 5 ml Contro l  ammals  
received the same volume of  the vehicle 

5 tatta llC a / A n a / v  st 

M a n n - W h i t n e y ' s  n o n - p a r a m e t r i c  r ank ing  tes t  was  used 
for  s ta t is t ical  analys is  
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TABLE 2 

EFFECT OF [D-Phe 7] ACTH 4-10 ON THE RATE OF EXTINCTION OF POLE-JUMPING AVOIDANCE BEHAVIOR 
IN RATS 

Number of avoidances 

Treatment n 0 2 4 24 48* 

[D-PheTl ACTH 4-10 
1/xgt 8 85_+035 65_+05¶  44_+08#  21_+03  N S t t  
3tzg 8 8 4 - + 0 2  54_+07#  24_+04** 20_+03  N S  

Sahne, 0 5 ml 7 86_+02  83_+03 7 4 ± 0 3  27_+03  N S  

[D-Phe 7] ACTH 4-10 
l/zg 8 90_+03  N S  N S  44_+05  20_+03 
3/zg 8 89_+04  N S  N S  3 1-+04~ 16_+03 

Sahne, 0 5 ml 8 86_+02  N S  N S  54_+07  1 8 + 0 5  

*Hr after mjecUon 
tDose per rat SC 
-+Mean _+ S E 
~p<0 025 vs sahne-treated rats 
¶p<0 01 vs sahne-treated rats 
#p<O 005 vs sahne-treated rats 
**p<0 001 vs sahne-treated rats 
t+Not stud~ed 

RESULTS 

A~ ttve A votdanc e Behavtot  

As can be seen from Table 1, subcutaneous treatment 
immediately after the first extinction session with/xg doses 
of  ACTH 4-10 delayed extinction of the pole-jumping 
avoidance response 2 and 4 hours later, but not 24 hours 
later Under the same conditions ORG 2766, in ng doses, 
delayed extinction of  the pole-jumping avoidance response 
at 2, 4 and 24 hours later If the 2 and 4 hour extmction 
sessions had been omitted, ORG 2766 (but not ACTH 4-10) 
delayed extinction of the pole-jumping avoidance response 
24 hours later The effect of the peptlde had disappeared 48 
hours after InJection On a weight basis ORG 2766 appeared 
to be a thousand times more potent than ACTH 4-10 

As can be seen from Table 2, subcutaneous reJection Im- 
mediately after the first extinction session with [D-Phe 7] 
ACTH 4-10, in/xg doses, facilitated extinction of the pole- 
jumping avoidance response 2 and 4 hours later The number 
of avoidances of  peptlde treated rats did not differ slgmfi- 
cantly from those of sahne treated controls 24 hours after 
inJection If the 2 and 4 hour extinction sessions had been 
omitted, [D-Phe r] ACTH 4-10 also faclhtated extinction of 
the pole-jumping avoidance response 24 hours later 

Passt~ e A v o M a m e  Behavu)r 

The results of postlearnlng and preretentlon injections of 
ACTH 4-10, ORG 2766 and [D-Phe r] ACTH 4-10 on the 
retention of  passive avoidance behavior are shown In Table 
3 Postlearning treatment with ACTH 4-10 in various doses 
did not significantly affect the 24 hour avoidance latency 
However ,  treatment with the same amounts of ACTH 4-10 1 
hour before the first retention test 24 hours after the learning 
trial significantly facilitated passive avoidance behavior in a 
dose dependent manner No effect was found at the second 

retention test Postlearning treatment with various amounts 
of  ORG 2766 significantly increased passive avoidance la- 
tency at the first retention test (Table 3) The magnitude of 
the action was related to the dose of peptlde The effect was 
absent at the second retention test The same amounts of 
ORG 2766 given I hour before the first retention test 
faclhtated passive avoidance behavior at the first retention 
test The highest dose of  the peptlde (90 ng) also significantly 
increased avoidance latency at the second retention session 
24 hours later Also in these studies ORG 2766 appeared to 
be a thousand times more potent than ACTH 4-10 

Postlearnmg treatment with 30 and 90 /xg doses of [D- 
Phe 7] ACTH 4-10 increased passive avoidance latency at the 
first retention test The effect was absent at the second re- 
tention test Treatment with 10, 30 and 90 p.g doses of 
[D-Phe 7] ACTH 4-10 1 hour before the first retention test 
significantly facilitated passive avoidance behavior The 
highest dose of  the peptide (90 /xg) also significantly m- 
creased avoidance latency at the second retention session 

To determine the duration of  the action of  ACTH 4--10, 
the highest dose (90/xg) was administered at I, 3 6 hours 
before the 24 hour retention test As can be seen from Table 
4, a significant effect was found when the treatment was 
given at 1 and at 3 hours prior to the retention test, but not 
when the treatment was given at 6 hours before the retention 
test This suggests that the duration of action of ACTH 4-10 
lies between 3 and 6 hours 

Administration of the 90 ng dose of ORG 2766 im- 
mediately after the learning trial, 12 or 18 hours later failed to 
affect avoidance latency at the retention test 48 hours later 
(Table 5) Only if given 24 hours after the learning trial and 
latency was measured 24 hours later a significant Increase in 
avoidance latency was found Thus, the duration of acnon of 
ORG 2766 amounted to approximately 24 hours 

To determine the duration of  the action of  [D-Phe 7] 
ACTH 4-10 the highest dose (90 p.g) was administered at 48, 
42, 36, 30 and 24 hours before the 48 hour retention test 
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T A B L E  3 

EFFECT OF SUBCUTANEOUS TREATMENT WITH ACTH 4-10, ORG 2766 AND 
[D-Phe r] ACTH 4-10 ON RETENTION OF ONE-TRIAL LEARNING PASSIVE 

AVOIDANCE RESPONSE IN RATS 

First Second 
retention retenUon 

n test (24 hr) p* test (48 hr) p~ 

Postlearnlng treatment 

ACTH 4-10 
l0/zgt 5 110:~ >0 05 46 20 05 
30/~g 5 95 >0 05 48 >0 05 
90/xg 5 118 >0 05 60 ">0 05 

Sahne 0 5 ml 5 100 53 

ORG 2766 
10 ng 5 169 <0 025 72 >0 05 
30 ng 5 194 <0 01 57 >0 05 
90 ng 5 300 <0 005 72 >0 05 

Sahne, 0 5 ml 5 96 53 

[D-Phe r] ACTH 4-10 
10/zg 6 118 >0 05 59 >0 05 
30 p~g 6 208 <0 05 64 ~'0 05 
90/zg 6 226 <0 05 65 ->0 05 

Sahne, 0 5 ml 6 92 48 

Pre-retentlon treatment 

ACTH 4-10 
10 ktg 7 156 <0 001 33 ~0 05 
30 ,ug 7 255 <0 001 34 >0 05 
90 p,g 7 300 <0 001 41 --0 05 

Sahne, 0 5 ml 7 97 40 

ORG 2766 
10 ng 7 147 <0 05 68 ~0 05 
30 ng 7 235 <0 001 125 >0 05 

Sahne, 0 5 ml 6 91 30 

ORG 2766 
90 ng 8 300 <0 001 171 ~ 0 001 

Sahne, 0 5 ml 7 97 40 

ID-Phe 7] ACTH 4-10 
I0/.tg 6 154 ~0 05 52 ~>0 05 
30/zg 6 233 <0 05 70 >0 05 
90/.tg 6 256 <0 01 137 ~0 05 

Sahne, 0 5 ml 6 97 53 

*Differences between peptlde- 
statistical slgmficance (Mann-Whitney U-test) 

tDose per rat, SC 
:~Medmn latency lO sec 

and sahne-treated rats are expressed as the level (p) of 

Adminis t ra t ion  o f  the pep t lde  immedia te ly  af ter  the learning 
trial, 6, 12 or  18 hours  later  failed to affect  avo idance  latency 
at the 48 hour  re ten t ion  tes t  (Table 6) Only if g iven 24 hours  
af ter  the learning trial, I e , 24 hours  before  the 48 hour  re- 
tent ion  tes t  a s~gnlficant increase  in avoidance  la tency was 
found Thus,  the dura t ion o f  act ion o f  [D-Phe ~] A C T H  4-10 
amoun ted  to approx imate ly  24 hours  

DISCUSSION 

The presen t  expe r imen t s  conf i rm ea rhe r  f indings that  
bo th  A C T H  4-10 and ORG 2766 delay ext inc t ion  o f  pole- 
.lumping act ive avo idance  behav ior  and that  ORG 2766 ~s a 

thousand  t imes more  act ive than A C T H  4-10 [5, 6, 7, 8, 11, 
12, 19] In addit ion it was  found that  ORG 2766 had a much 
longer  lasting effect  than A C T H  4-10 The same was  found 
in pass ive  avoidance  behav ior  In this respec t  it is notewor-  
thy that  ORG 2766 also appeared  to be a thousand  t imes 
more  po ten t  than A C T H  4-10 in revers ing CO2-1nduced am- 
nesia  [15] ACTH-hke  pept ides  given prior  to the retent ion 
tes t  o f  a one-trial  learning s tep- through situation f a o h t a t e d  
pass ive  avoidance  behav io r  in rats [3,17] As in active 
avoidance  si tuations,  f ragments  of  A C T H  such as ACTH 
1-10, A C T H  4-10 or  A C T H  4-7 facilitate condi t ioned  behav-  
ior in the pass ive  avoidance  tes t  [ 11 ] This ef fect  is o f  a short  
term nature  The effect  o f  A C T H  4-10 on pass ive  avotdance  
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T A B L E  4 

TIME-RELATED EFFECTS OF ACTH 4-10 ON RETENTION OF 
ONE-TRIAL LEARNING PASSIVE AVOIDANCE RESPONSE IN RATS 

Treatment-test 
interval 

Passive avoidance behawor 24 hours after 
the learning tnal (medmn in sec) 

ACTH 4-10 
Sahne (90 ttg SC) Sigmficance 
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T A B L E  5 

TIME-RELATED EFFECTS OF ORG 2766 ON RETENTION OF 
ONE-TRIAL LEARNING PASSIVE AVOIDANCE RESPONSE IN RATS 

Treatment-test 
mterval 

Passive avmdance behavior 48 hours after 
the learning trml (medmn m sec) 

ORG 2766 
Sahne (90 ng SC) Stgmficance 

6 hr 89 (6)* 147 (6) p>0 05 48 hr 69 (9)* 55 (10) p>0 05 
3 hr 99 (6) 234 (6) p<0 05 36 hr 79 (9) 104 (10) p>0 05 
1 hr 92 (6) 300 (6) p<0  01 30 hr 69 (9) 107 (10) p>0 05 

24 hr 56 (9) 173 (10) p<0 005 

*Number of rats 
*Number of rats 

T A B L E  6 

TIME-RELATED EFFECTS OF [D-Phe 7] ACTH 4-10 ON RETENTION OF ONE-TRIAL 
LEARNING PASSIVE AVOIDANCE RESPONSE IN RATS 

Treatment-test 
interval 

Passive avoidance behawor 48 hours after 
the learning trml (median in sec) 

[D-Phe 7] ACTH 4-10 
Sahne (90/xg SC) Significance 

48 hr 54 (7)* 43 (7) p>0 05 
42 hr 75 (7) 88 (7) p>0 05 
36 hr 66 (7) 56 (7) p>0 05 
30 hr 56 ~7) 68 (7) p>0 05 
24 hr 64 (7) 109 (9) p<0 05 

*Number of rats 

behavior  was still present  when the rejection of  the peptlde 
was given at 1 or  3 but not  at 6 hours before  the retent ion 
test  Thus the influence of  A C T H  4-10 seems to last be tween  
3 and 6 hours A similar exper iment  with O R G  2766 showed 
that this peptIde was act ive  when  given 24 hours before the 
retent ion test  Thus the facilitating effect  o f  O R G  2766 on 
pass ive  avoidance  behawor  is o f  a much longer  nature than 
that of  A C T H  4-10 

Our  data  are, however ,  at var iance with those o f  others  
Mar t lnez  et al [14] have shown that  a rather  high dose o f  
O R G  2766 (5 mg/kg) adminis tered prior to the learning trml 
significantly facili tated acquisi t ion o f  a passive avoidance  
response ,  but  not  when adminis tered immediate ly  after the 
learning trial or  1 hour prior to the retent ion test Thei r  con-  
trol rats,  however ,  did not  show much  avoidance  behavior  
(median la tency to s tep- through was 7 5 and 4 sec, respec-  
twely) ,  and the doses  they used were  much higher than the 
ones  employed  in the present  experaments On the o ther  
hand, Rlgter  et al [15] repor ted  that O R G  2766 at tenuates  
CO2-mduced amnesia  for a one-trial  passive avoidance  re- 
sponse when adminis tered prior  to the retr ieval ,  but not  
when given prior to acqmsi t lon  The lat ter  studies suggested 
that  the durat ion of  act ion o f  O R G  2766 was somewha t  
longer  than that of  A C T H  4-10 Indeed,  the present  experi-  
ments  show that  O R G  2766 has a much longer  lasting effect  
than A C T H  4-10 

O R G  2766 increased pass ive  avoidance  latencles  when 

admlmstered  immediate ly  after the learning trial and tested 
24 hours later, as well as when injected 24 hours after the 
learning tnal  and tested 24 hours after peptlde administra- 
tion These  findings not  only show that the effect  of  ORG 
2766 is o f  a much longer  durat ion than that o f  A C T H  4-10, 
but also that the influence of  this analog is on retrieval  rather 
than on consol idat ion processes  as was also found with 
A C T H  4-10 [3,17] Rigter  et al [15] arr ived at the same 
conclus ion since O R G  2766 at tenuated CO2-1nduced amnesia  
only if administered prior to the retr ieval  but not  when given 
prior to the learning trial The  post tnal  influence of  massive 
doses  o f  A C T H  4-10 on passive avoidance  behavior  of  mice 
as found by Flood et al [9] might be explained by a carry- 
o v e r  effect  due to the flooding of  the organism with the pep- 
tide 

A key role for the amino acid residue phenylalanlne at 
posit ion 7 In the mediat ion o f  the behavioral  effect  of  
A C T H - h k e  peptldes was first demons t ra ted  using an analog 
of  A C T H  1-10 in which phenylalanlne in posit ion 7 was re- 
placed by its D-enant lomer  In contras t  to A C T H  1-10 which 
delays  ext inct ion o f  a shutt le-box condi t ioned avoidance  re- 
sponse,  [D-Phe 7] A C T H  1-10 administrat ion led to a faclhta- 
t lon o f  ext inct ion [2] Subsequent  observat ions  showed that 
the heptapept ide  [D-Phe 7] A C T H  4-10 and the te trapept lde 
[D-Phe 7] A C T H  4-7 were  as act ive as the decapept lde  [D- 
Ph&] A C T H  1-10 [7,11] The  present  exper iments  confirm 
the earl ier  findings for the A C T H  4-10 peptldes 
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In te res t ing ly ,  a d m t m s t r a t l o n  o f  [D-Phe 7] A C T H  4-10,  
w h i c h  in ac t ive  avo idance  s i tua t ions  has  an  effect  in a d i rec-  
t ion  oppos i te  to " a l l - L "  pep t ides ,  f ac lh ta tes  pass ive  
a v o i d a n c e  b e h a v i o r  [3,11] T he  behav io ra l  ef fec t  o f  this  pep-  
t ide,  h o w e v e r ,  is of  a c o n s i d e r a b l y  longer  dura t ion ,  t h a n  tha t  
o f  A C T H  4-10 and  as long as tha t  o f  O R G  2766 This  was  
also found  in the  ac t ive  a v o i d a n c e  test ,  w h e n  the 2 and  4 
h o u r  ex t inc t i on  sess ions  had  been  omi t t ed  No  d i f fe rence  
was  found  b e t w e e n  p e r f o r m a n c e  of  con t ro l  and  [D-PhC]  
A C T H  4-10 t r ea ted  an imals  24 hours  later ,  w h e n  they  were  
also t e s t ed  2 and  4 hou r s  a f te r  t r e a t m e n t ,  b e c a u s e  pole-  
j u m p i n g  avo idance  b e h a v t o r  o f  con t ro l  ra ts  had  a l ready  been  
ex t ingu i shed  

The  m e c h a n i s m  t h r o u g h  w h i c h  [D-Phe 7] A C T H  4--10 and 
the  ~ a l l - L "  pep t ldes  exe r t  the i r  in f luence  on  pass ive  avoid-  
ance  b e h a v i o r  is p r o b a b l y  d i f fe rent  F lood  et  a l  [9] have  
s h o w n  tha t  r a t h e r  h igh doses  of  [D-Ph&] A C T H  4-10 (0 3, 
1 0 and  3 0 mg/kg) a d m i n i s t e r e d  a f te r  the lea rn ing  trial slgnif- 
~cantly tmpar led  pass ive  a v o i d a n c e  b e h a v i o r  In the  p r e s e n t  
e x p e r i m e n t s  m u c h  lower  a m o u n t s  o f  [D-Phe 7] A C T H  4-10 
were  used  Our  da ta  show tha t  [D-PhC]  A C T H  4-10  In- 
c r ea sed  pass ive  a v o i d a n c e  la tenc les  w h e n  adm i n i s t e r ed  im- 
med ia te ly  a f te r  the  lea rn ing  trial  and  tes ted  24 hou r s  later ,  as 
well  as w h e n  in jec ted  24 hou r s  a f te r  the  lea rn ing  trial and  
tes ted  24 hours  a f te r  the  pept lde  a d m l m s t r a t l o n  Thus  our  
f indings  indica te  tha t  the  inf luence  o f  this  ana log  is on  re- 
t r ieval  r a t h e r  t han  o n  c o n s o h d a t m n  p r o c e s s e s  as was  also 
found  wi th  A C T H  4-10  [3,17] 

The  long las t ing behav io ra l  ac t iv i ty  of  O R G  2766 may  be 
exp la ined  by s tab i l iza t ion  of  the  pept lde  agains t  pro teoly t lc  
b r e a k d o w n  [16.19] The  inc reased  po t ency  h o w e v e r  c a n n o t  
be  exp la ined  on ly  on  the  basis  o f  p ro teo ly t tc  p ro t ec t ion  of  
the  pept tde ,  s ince the  p o t e n c y  rat io re la t ive  to A C T H  4-10 
bo th  in ac t ive  and  p a s s w e  avo idance  b e h a v i o r  ff de t e rmined  
wi th in  1 hou r  (pass ive  avo idance  behav io r )  or  2 to 4 hours  
(po le - jumping  ac t ive  a v o i d a n c e  behav io r )  was the  same In 
addi t ion ,  the  d o s e - r e s p o n s e  cu rves  of  O R G  2766 and  A C T H  
4-10 on  e x t l n c t m n  of  po le - jumping  avo idance  behav io r ,  af ter  
s u b c u t a n e o u s ,  oral  and  I n t r a v e n t n c u l a r  admin i s t r a t ion  
s h o w e d  fairly c o n s t a n t  po t ency  rat ios  [13], indica t ing  that  
p r o t e c t m n  against  m e t a b o h c  d e g r a d a t m n  is no t  the  sole rea- 
son  o f  the  behav io ra l  po t en t i a t i on  of  the pept~de Also,  the  
long last ing effect  o f  [D-PhC]  A C T H  4-10  which  is com- 
pa rab le  to tha t  o f  O R G  2766 is not  a ssoc ia ted  with an in- 
c r e a s e d  po t ency  on  pass ive  avo idance  r e spond ing  I 'hus,  the 
Increased  po t ency  o f  O R G  2766 may  be exp la ined  by assum-  
ing an Increased  int r ins ic  act iv i ty ,  resu l t ing  f rom the var ious  
subs t i t u t ions  in the  pept lde  molecule  [12] 
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