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RIG'I'I.~R, I1., R. JANSSENS-ELBERTSI'. AND II. VAN RII'IZEN. Reversal o]amne.~'ia hy an orally active .,I('Ttl .I-9 analog 
[Org 2766]. PHARMAC. BIOCHEM. BEHAV. 5: SUPPL. 1. 53 58. 1976. - The ACTIt 4-9 analog, tt-Met(O,j-Glu- 
Itis-Phc-l)-Lys-lqlc-Ol] tOrg 2766), attenuates in rats CO:-induced amnesia for a one-trial passive avoidance 
step-through response whcn administered prior to the retrieval lesl but not when given prior to acquisition. Fven a dose o! 
(L[~t}I tag/rat Org 2766 yields an anti-amnesic effect. In this respect Org 2766 is more active than the A('TH fragment 
ACFH 4-11J. An anti-amnesic effect was also obtained when Org 2766 was administered orally. A('TH 4-10 (10fJlag/ratl has 
to be given St." within 8 hr of the retrieval test in order to be effective. A similar time span of effectiveness was observed 
whcn Org 2766 was St" in.jecled in a dose of [).1 ug/rat. The anti-amnesic effect of A('TH 4-1(I remains when tire lime 
interval between acquisition and retrieval is extended beyond tire usual 24 hr. l hc  same appeared to he true for St" 
administered Org 2766. It is suggested that A('TIl-like pcptides, and particularly the orally active Org 2766, may be helpful 
in the treatment of deficient mental performance. 

A('TH Retrograde anmesia CO 2 Memory retrieval 

N U M E R O U S  studies  have shown  tha t  p i tu i ta ry  h o r m o n e s  
inf luence  behav io r  in the  rat i n d e p e n d e n t l y  f rom the i r  
effect  on endoc r ine  target  organs.  The behaviora l  effect  of  
a d r e n o c o r t i c o t r o p h i c  h o r m o n e  (A( 'T t l ) ,  for example ,  is not  
d e p e n d e n t  on  an ACTH-induced  release of  cor t i cos te ro ids  
front  the  adrenal  cor tex  since a n u m b e r  of  ACTH analogs  
which are vir tual ly  devoid of  a d r e n o c o r t i c o t r o p h i c  act ivi ty ,  
are equal ly  able to in f luence  behavior .  Thus,  me lanocy te -  
s t imula t ing  h o r m o n e  (MSH), which  shares t h i r t een  amino  
acids with  A(?TH, cxcr ts  behaviora l  e f fec ts  s imilar  to those  
of A( 'TH 19,12] .  Even the f r agments  A("I ' t t  4-10, ACTl t  
4-9, A( 'TH 4-8 and A(TFH 4-7 show the behaviora l  act ivi ty  
of the parent  h o r m o n e  19,28] .  S t ruc tu ra l  mod i f i ca t ions  of 
these amino  acid sequences  may lead to changes  in the 
behaviora l  effects.  Thus,  the behaviora l  p o t e n c y  of the 
ACTH 4-9 analog,  I t -Met(O)-Glu-His-Phe-D-Lys-Phe-Ol l ,  is 
increased a thousand- fo ld  compared  wi th  ACTH 4-9 
[9 ,28 ] .  In this  pept ide  4 - m e t h i o n i n e  has been s ubs t i t u t ed  
by 4 - m e t h i o n i n e  sulfoxide [ Me t (O) ] ,  8-arginine by 
8-1)-lysine anti 9-tryptophan by q-phenyla lan ine .  The  in- 
crease in behaviora l  p o t e n c y  due to this c o m b i n a t i o n  of  
subs t i t u t i ons  corre la tes  with  an increase in in ~'ttro half-life 
of the  pept ide  which may be ascr ibed to an increased 
resis tance against b i o t r a n s f o r m a t i o n  [ 30 ] .  

The behaviora l  ac t iv i ty  of  ACTII analogs has been 
assessed in a var iety of  tests, i t y p o p h y s e c t o m y  in rats 
in terferes  with  acquis i t ion  of  shock -mot iva t ed  active and 
passive avoidance  responses  in rats. Behavior  can be 
res tored by admin i s t r a t i on  of  ACTH or ACTH-analogs  
[¢.~,14]. We have found  that  acquis i t ion  of  a wa te rmaze  
habi t  is s imilarly d i s rup ted  by h y p o p h y s c c t o m y ,  q h e  
def ic ient  acquis i t ion  can be normal ized  by A ( ' T t t  4-10 
[171.  

T r e a t m e n t  with  ACTH or ACTH-analogs  as a rule does  
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not  al ter  the  rate of  acquis i t ion  of  shock-mot iva t ed  active 
avoidance  responses  in in tac t  rats [ 1 3 , 1 6 ] .  We have 
observed a similar lack of  effect  on  the acquis i t ion  of  a 
wa te rmaze  habi t  by in tac t  rats (Rigtcr ,  unpublisi~ed re- 
suits). It is possible tha t  dur ing  acquis i t ion  of  avoidance  
behav ior  suff icient  e n d o g e n o u s  A( 'TH is mobi l ized  to 
enab le  the an imals  to op t ima l ly  cope with the task. Under  
some cond i t ions ,  however ,  ACTH or MSH may improve  
acquis i t ion  [2 .25 ] .  The  inf luence of A( 'TH and MS]t on 
acquis i t ion  of appe t i t e -mo t iva t ed  responses  has been stud- 
ted less extensively .  (.;uth et al. I101 showed that  admin-  
i s t ra t ion  of  A( 'TII  dur ing  acquis i t ion  of  an appe t i te -  
mot iva ted  response  increased lever press rcspomting  late in 
the  t ra in ing  period.  Kastin et al. [1 2] r epor t ed  that  MSII 
faci l i ta ted the  acquis i t ion  of  food- rewarded  behavior  in a 
mul t ip le  T-maze.  

Admin i s t r a t i on  of  A( 'TH,  A( 'TH analogs or MSI-! to rats 
dur ing  the per iod of  e x t i n c t i o n  of behaviora l  responses  
results  in a delay of  ex t inc t ion .  This  is t rue for shock-  
mot iva ted  awfidance responses  [ 9 , 2 7 ] ,  for food-mot iva t ed  
responses  [8,1 21, and for sexua l -mot iva ted  behavior  13].  
We have s tudied  the effects  of  ACTH, A(ITH analogs  and 
MSIt on thc e x t i n c t i o n  of  avoidance  behav ior  not  mot iv-  
ated by electr ic  shock.  With the so-called cond i t i oned  taste 
aversion (or  bait shyness)  paradigm rats were subjec ted  to 
the unp leasan t  effects  of  an in t r apc r i tonea l  in jec t ion  of  
l i th ium chlor ide  af ter  d r ink ing  a novel  sugar water  so lu t ion .  
This resul ted in a long-last ing avoidance  of sugar water.  
ACTt l ,  ACTH 4-10 and MSII appeared  to delay e x t i n c t i o n  
of this awfidance behav ior  [ 19,2 I ]. 

In a n o t h e r  series of  e x p e r i m e n t s  it has been demon-  
strafed tha t  A(" IH.  A ( T H  4-10 and MSII a t t e n u a t c c a r b o n  
d iox ide- induced  amnesia  for a passive avoidance  responsc 
when  admin i s t e red  pr ior  to the retrieval test but  not  when  
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given pr ior  to  acquis i t ion  and the induc t ion  of  amnesia  
[ 1 8 , 2 3 ] .  This  effect  is i n d e p e n d e n t  of  the na ture  of  the 
anmes ic  agent  and the behaviora l  test as a similar facilita- 
t ion of retr ieval  could be ob t a ined  in a s tudy  on  electro-  
convulsive shock- induced  amnesia  for an appe t i t e -mo t iva t ed  
response  [ 2 2 ] .  Rigter e t  al. [20] found  tha t  ca rbon  
d iox ide- induced  amnes ia  for a passive avoidance  response  
remains  present  over  a 2 week period.  Irrespect ive of  the 
du ra t i on  of  the  acquis i t ion- tes t  interval ,  pre-retr icval  admin-  
i s t ra t ion  of  A ( ? T I I 4 - t 0  results  in an a t t e n u a t i o n  of 
anmesia .  Cons i s ten t  with the view tha t  ACTH and related 
pep t ides  faci l i ta te  retrieval is the f inding tha t  A( 'TH,  A( 'TH 
analogs and MSH p o t e n t i a t e  the retrieval of weak passive 
avo idance  responses  [ 6,t~ ]. 

De Wied and associates  have r epo r t ed  tha t  the  
ACTH 4-9 analog,  I t -Met-(O)-GIu-I l is-Phc-D-Lys-Phc-OH, 
delays  the  e x t i n c t i o n  of  a pole j u m p  avoidance  response.  
The behaviora l  po t ency  of  this  pept ide  is increased a 
thousand- fo ld  compared  to ACTH 4-10 [9, 28, 30 ] .  

The  effects  of  a similar pept ide  have been s tudied in a 
n u m b e r  of  behaviora l  tests. Since the sulfoxide in 
H-MetlO)-Glu-Il is-Phe-l)-Lys-Phe-Ol-I  con ta ins  a cent re  of 
a s symet ry  and  the re fo re  gives rise to a mix tu re  of  2 
s te rco isomers ,  wc preferred  to use the c o r r e s p o n d i n g  
sulfon.  This  pep t idc ,  i.c., H-Met(O2)-Glu- l l is -Phe- l ) - l ,ys-  
Phc-OH (Org 2766) ,  is vir tual ly as active with respect  to its 
effect  on the e x t i n c t i o n  of the pole j u m p  avoidance  
response  as the sul foxide  (Grevcn :,nd l ie  Wied, personal  
c o m m u n i c a t i o n ) .  Elsewhere ,  it was r epor ted  that  St '  admin-  
istered Org 2766 like A( 'TH 4-10 restores  the def ic ient  
acquis i t ion  of  a wa te rmaze  habi t  in h y p o p h y s e c t o m i z e d  
rats  [171 and delays  the  e x t i n c t i o n  of  a c o n d i t i o n e d  taste  
avers ion [1O}. in the present  paper  we will focus on  the 
effect  of  Org 2766  on  ca rbon  d ioxide  ( ( 'O2) - induced  
amnesia .  In a first e x p e r i m e n t  the an t i -anmesic  effect  of  
s u b c u t a n e o u s l y  admin i s t e red  Org 2766  was s tudied.  

M ETHOD 

One h u n d r e d  and ten male Wistar rats weighing 
2 3 0 - . 2 4 0  g were used. They  were ob t a incd  from the  TNO 
breed ing  s ta t ion ,  Zeist,  Thc Nethcr lands ,  14 days before  the 
start  of  the expe r imen t .  The  rats were t ra ined in a 
s t ep - th rough  passive avoidance  appa ra tus  of  the  type  
descr ibed by Ader et al. [ 1 l .  In shor t ,  th is  ctmsisted of a 
c h a m b e r  with black walls and a grid floor. A br ight ly  lit, 
e levated runway  p r o t r u d e d  f rom the f ront  wall. A scram- 
bled foo! shock could be delivered th rough  the grid f loor  of  
the  chamber .  Eleven groups  of  10 rats were used. They 
were given 3 p re t ra in ing  trials on  Day 1. A pre t ra in ing  trial 
consis ted  of  placing a rat at the  end of the  runway  facing an 
open ing  in the  f ron t  wall of the  chamber .  The  t ime t aken  
for the animal  to  cn te r  the  c h a m b e r  ( s t ep - th rough  la tency)  
was recorded.  On Day 2, a single acquis i t ion  trial was run. 
] 'h is  was identical  to the  p re t ra in ing  trials with  the 
excep t ion  tha t  0.5 mA foo t shock  {FS) was given for 3 
seconds  af ter  the rat had en te red  the chamber .  Eight groups  
were t rea ted  with 1009;. ( ' 0 2  immedia te ly  af te r  foo t shock  
(FS-CO2 groups).  Three  o t h e r  groups  did not receive ( 'O2 
(FS-No( 'O2  groups) .  A single test trial was given 24 hr af ter  
acquis i t ion ,  the  maximal  du ra t ion  of  this retrieval trial was 
300 .0  sec. The results  were analyzcd by means  of  lhc Yates 
test [ 3 1 ] .  The  test scores were divided in 3 cl~,sscs: l l )  
la lencies  of  0 10.0 scc (no  avoidance) ;  12) la tcncies  of  
1 0 . 1 - 2 9 9 . 9  sec { incomple te  avoidance) ;  (3) la tencies  of  
300 .0  sec (refusal  to cn te r  the c h a m b e r ;  comple t e  avoid- 
ance).  

Org 2766 was dissolved in disti l led water  con ta in ing  5"~ 
Manni to l .  The  vehicle was used as p lacebo.  "lhrec doses of  
Org 2766 were admin i s t e red :  0.1 ug, I u g  or 1 0 u g / r a t  S t ,  
e i ther  1 hr pr ior  to acquis i l ion  or 1 hr prior to retrieval.  
The design of the exper imen t  and the results  are given in 
Table 1. 

"FABLE I 

REVERSAl, OF COz-INDUCED AMNESIA FOR A ONF-TRIAI. PASSIVF AVOIDANCE RESPONSF BY 
SC ADMINISTERED ORG 2766 

Treatment I hr prior to Percentage of rats showing 
no incomplete complete 

Group acquisition retrieval avoidance awfidance avoidance 

FS-CO2 placebo placebo 60 40 0 

FS-CO: t).l ~g Org 2766 placebo 40 60 0 
FS-C()2 1.0 ~g Org 2766 placebo 60 30 It) 
FS-CO~ l(I.0 ~g Org 2766 placebo 4It 40 20 

[:S-CO2+ placebo (I.l ~.g Org 2766 Ill 60 30 
FS-C()2" placebo 1.0 /zg Org 2766 20 60 20 
FS_(_'()~.i placebo 10.0 pg Org 2766 20 40 4It 
FS-L'()._,* I0.0 ~g Org 2766 ll).O ~g ()rg 2766 20 50 30 

FS- NoC()o.¢ placebo placebo 0 I1) 90 
FS-NoCO2~: 10.0 ug  Org 2766 placebo 0 0 I(X) 
FS-NoCO2~ + placebo 10.0 ug ()rg 2766 0 I0 90 

FS: f~x)t shock; CO~: amnesic treatment with CO:; NoC()z: sham amnesic treatment. 
Significant differences to the upper group (FS-CO2, placebo-placebo), using one-tailed Yale,, 
*p <0.05. 
tp<(].OI. 
+p <0.001. 

test. 
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RESU1.TS AND DISCUSSION 

In the p lacebo- t rea ted  FS-CO2 group amnesia is re- 
f lected by the absence of  substantial  avoidance.  Org 2766 
did not affect  amnesia when injected prior to the acquisi- 
t ion trial. However,  all doses of  Org 2766 a t t enua ted  
amnesia when the pep t ide  was given 1 h r p r i o r  to retrieval. 
This pa t te rn  of  activity is identical  to that  of  A(TFII 4-10 
[23] .  The present  s tudy did not a t t e m p t  to de te rmine  the 
effect iveness  of  Org 2766 relative to ACTH 4-10. However,  
the results suggest that  SC doses of  lower than 0.1 tag/rat 
still may be effect ive whereas the threshold  of an anti- 
amnesic effect  of  ACTH 4-10 is be tween  0.1 and I tag/rat 
(Rigter,  unpubl i shed  results). 

In a second exper imen t  we injected Org 2766 St '  in 
dosages of  0.1, 0.01 and 0.001 tag/rat 1 hr prior to the 
retrieval test. As can be seen f rom Table 2, even a dosage of  
0.001 tag ()rg 2766 a t t enua ted  CO2-induced amnesia for the 
one-trial passive avoidance response,  a l though the effect  
was borderl ine.  

We subsequent ly  s tudied the possibil i ty that  Org 2766 
may be orally active in the amnesia test. One hundred  and 
ten male Wistar rats, weighing 200--.230 g, were used. Ten 
groups of 10 rats were subjected to foo t shock  fol lowed by 
( 'O2- t rea tment  (FS-CO 2 groups).  Of  these groups,  one 
group was given a placebo tablet (conta in ing  I% tnagnesium 
stearate;  10% po ta to  starch and 89'7,. manni to l )  30 min 
prior to retrieval whereas the o the r  groups received tablets  
conta in ing  10, 100 or 1000tag Org 2766 ei ther  30, 60 or 
120 min prior to retrieval. One group of  10 rats was 
subjected to foo tshock  but not to ('O2 (FS-No( 'O2)  and 
was t reated with a placebo tablet 30 min before [he test. 
The results are given in Table 3. 

The oral adminis t ra t ion  of a placebo tablet did not 
affect amnesia or passive avoidance.  When Org 2766 was 
given 30 min prior to the test, no effect  on CO2-induced 
amnesia could be de tec ted .  Only the highest dose of  Org 
2766 exer ted  an ant i -amnesic  effect  when given 60 rain 
before retrieval. A t rea tment - tes t  interval of  2 hr was most 
effective:  all doses reduced amnesia,  1000 ug being more 

T A B I . E  2 

ANTI-AMNESIC EFFECT OF SC INJECTED ORG 2766 

Group 

Percentage of rats showing 
Treatment 1 hr no incomplete complete 

prior to retrieval avoidance avoidance avoidance 

FS-COz placebo 90 10 (̀1 

FS-COz- 0. I # g Org 2766 20 40 40 
FS-C().~* 0.01 ta.g Org 2766 30 30 40 
FS-CO2:I: O.OOI u.g Org 2766 60 30 I0 

FS-NoCO~+ placebo 0 26.6 7"~.2 

*p<0.01. 
t p  <0.001. 
:[:p'-0.053 (compared with the placebo-treated I:S-CO~ groupL FS: fool ',hock: ('()~: amnesic treat- 

ment: NoCO~: sham treatment. Ten rats per group, with the exception of t.S-No('t)~ (n X). 

T A B L E  3 

REVERSAl. OF CO2-1NDUCED AMNESIA FOR A ONE-TRIAL. PASSIVE AVOIDANCE RESPONSE BY 
()RALLY ADMINISTERFD ORG 2766 

Group Treatment 

Time of treat- Percentage of rats showing 
ment pr ior  to no incomplete complete 
retrieval (mini avoidance avoidance avoidance 

FS-CO,., placebo 3[) 80 20 0 

FS-CO.., 10 ug Org 2766 30 50 50 0 
I'S-(.'O: 10 t~g Org 2766 60 70 20 10 
FS-(.'()- '~: I0 ~g Org 2766 120 40 60 0 

FS-C()~ I00 ~ g Org 2766 30 80 I0 I0 

FS-CO'., 100 ,u,g Org 2766 60 51) 50 0 
FS-C()~ t It'll) ,ag Org 2766 120 30 50 20 

FS-C().., 10131) u-g ()rg 2766 3(1 5(1 50 0 
I-S-['t)._,': IIX)0 ug Org 2766 61'1 5(I 311 20 
FS-C()z+ 1000 ~g Org 2766 121'1 21'1 411 40 

FS- No-Cf)2~ placebo 30 0 3(1 70 

*p<0.05. 
+p <0.0 I. 
:l:p<0.I~)l [compared with the placebo-treated FS-COz group). 
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T A BI ,E  4 

TIME SPAN OF EFFECTIVENESS OF S.C. ADMINISTERED ORG 2766 

Group Treatment 

Time of treat- Percentage of rats showing 
menl prior to no incomplete complete 
retrieval ~h r )  avoidance avoidance avoidance 

FS-CO2 placebo I 80 2t) tl 

FS-CO2- 0.1 u- g Org 2766 I 20 40 40 
FS-CO2t 0.1 u. g Org 2766 2 20 31"1 51) 
FS-CO2,; tl. I u g Org 2766 4 30 30 40 
FS-CO~ t 0.1 ~zg Org 2766 6 3(1 5t) 2t} 
FS-CO2 0.1 ** g Org 2766 8 6tl 4t] 0 

FS-CO~ 0.001 ug Org 2766 1 60 311 I0 
FS-CO.~* 0.(K)l p.g Org 2766 2 511 311 211 
FS-CO: 0.001 txg Org 2766 4 711 20 I11 
FS-COz 0.001 tt g Org 2766 6 80 I0 lt) 
FS-CO., 0.001 ug Org 2766 8 70 30 0 

FS-NoCoz$ placebo I 0 40 60 

*p <0.05. 
-p <0.0 I. 
¢-p<0.O01 (compared with the placebo- treated FS-CO: group). 

effect ive than I0 ug. It can be conc luded  that  oral 
adminis t ra t ion  of  Org 2766 a t t enua tes  amnesia.  In compar-  
ison to SC adminis t ra t ion ,  higher doses and longer treat- 
merit-test intervals are required.  

We have previously repor led  that 100 ug/rat  A( 'TH 4-10 
had an ant i -amnesic  effect  when the pept ide  was injected 
SC within 8 hr prior to the retrieval test. One might assume 
lhal the behaviorally more  active pept ide  Org 2766 would 
yield a longer l ime span of effect iveness.  This hypo thes i s  
was not  conf i rmed  in an expe r imen t  in which e i ther  0. I or 
0.001 tag/rat Org 2766 was injected St '  1, 2, 4, 6 or 8 hr 
prior to the retrieval test in the passive avoidance paradigm. 
The design of  the expe r imen t  and the results are presented  
in Table 4. 

it appeared  that  0.1 ug Org 2766 had to be injected SC 
within 8 hr of  retrieval in order  to yield an anli-amnesic 
effect .  The effect ive time span was reduced to less than 4 hr 
when a SC dosage of  0.001 ug/rat  was used. These data do 
not yet  jus t i fy  a conclusion about  a (dis)similarity be tween  
the t ime-response  relat ionships  of  ACTtt  4-10 and Org 
2766. More insight in the relation be tween  dose and 
dura t ion  of  effect  is required.  

CO2-induced anmesia for the passive avoidance response 
remains present  over a per iod of  at least 2 weeks. 
Irrespective of  the dura t ion of  the acquisi t ion-test  interval, 
preretrieval adminis t ra l ion  of A("III  4-10 results in an 
a t t enua t ion  of  amnesia [201. For Org 2766 a similar 
finding has been obta ined .  Four  groups of  10 male Wistar 
rats were subjected to foo t shock  and amnesic t r ea tment  
and tes ted for retrieval 14 days later. Ano the r  group of  10 
rats was subjected to foo tshock  but not to CO 2. The 
animals were injected SC with e i ther  0 .001 ,0 .1  or 10 tag/rat 
Org 2766 or p lacebo I hr before  the retrieval test according 
to the schedule  given in Table 5. 

Table 5 shows that anmesia was present  in the placebo- 
t reated FS-CO 2 group 14 days after  the acquisi t ion trial 
and the anmesic t rea tment .  The ant i -amnesic  effect  of  Org 
2766 also remained present :  the pept ide  a t t enua ted  am- 
nesia in a dose -dependen t  manner ,  a l though somewha t  

higher doses may be needed than when the acquisi t ion-test  
interval is set at 24 hr tcf. Tables 1 and 2). Our findings 
clearly indicate that Org 2766 is able to a t t enua te  amnesia 
in rats and resembles in this respect o ther  ACTH fragments  
and analogs, such as A C I H  4-10. The oral effect iveness of  
Org 2766 opens  perspect ives for its use in truman pharma- 
cology. 

Recent ly ,  SC adminis tered A( 'TH 4-10 has been shown 
to modula te  behavioral and FEG responses in human 
volunteers.  Miller e t  al. [15] found that  A("l'H 4-10 delays 
the deve lopment  of  EEG signs of habi tua t ion  in a disjunc- 
tive reaction t ime task. Subjects were presented  with two 
different  warning signals. One signal indicated that the 
subjects  had to respond to  a subsequent  s t inmlus by 
pressing a bar (response trials): the o ther  signal indicated 
that the subjects  had to abstain front pressing (nonresponse  
trials). The A( 'Tt t  4-10-treated group did not shov, habitua- 
tion to the response signal but habi tualed normally to 
the nonresponse  signal, thus giving evidence of  an increase 
in selective a t ten t ion .  These authors  also repor ted  that 
ACTH 4-1 0-treated volunteers  per formed bet ter  on ~, Benton 
Visual Re ten t ion  l e s t .  -/'his lat ter  finding was conf i rmed 
by Sandman e t  al. [24] .  who also not iced that their  
pept ide- t rea ted  subjects  were more a t tent ive  to the stinmli 
in a visual discr iminat ion exper iment .  They suggested that  
ACTH 4-10 improves processes mediat ing selective atten- 
tion. Such a view is consis tent  with the results of  Galliard 
and Sanders [7] .  They found that  ACTtl 4-10 improves 
per formance  of  subjects  in a con t inuous  reaction lime task 
demanding  a sustained level of  a t ten t ion .  

In our opin ion ,  the view that  ACTli-like pept ides  
improve ¢selective) a t t en t ion  may also explain the improve- 
merit of  retrieval by At 'TI t  4-10 and Org 2766 in the 
amnesia paradigm. 

Behavior consists of  a chain of  learned or genetically 
de te rmined  moto r  pa t te rns  (programs I. The individual links 
[programs)  are selected on basis of  an evaluation of  
percept ive input and mentory of previous exper iences  and 
coupled to each o ther  to produce  the smooth ly  running 
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T A B L E  5 

ANTI-AMNESIC EFFECT OF S.C. ADMINISTERED ORG 2766 AFTER AN ACQUISITION-TEST 
INTERVAl, OF 14 DAYS 

Group Trea tment  

Percentage of rats showing 
no incomplete  complete  

avoidance avoidance avoidance 

FS-CO~ placebo 90 I(1 0 

FS-('()._, 0.001 u g  Org 2766 9() I0 (I 
I.S-C()~ ~: (I. 1 ~ g Org 2766 50 50 0 
FS-('()~ + 10.0 ~g  Org 2766 30 40 30 

FS-NoCO~:I: placebo 2(1 20 60 

"p<0.05.  
ep <0.01. 
Sp<0.001 (compared with placebo-treated FS-CO.~ group). Acquisi t ion-test  interval was 14 days.  

Trea tment  was given 1 hr before test. 

p r o c e s s  o f  c o n t r o l l e d  b e h a v i o r .  T h e  c o n t r o l  d e p e n d s  m a i n l y  
on  t w o  b ra in  f u n c t i o n s .  O n e  is t h e  c a p a c i t y  o f  t he  b r a in  to  
re t r ieve  a n d  ac t i va t e  t h e s e  p r o g r a m s .  T h e  s e c o n d  is t h e  
p r o c e s s  o f  s e l e c t i n g  t he  c o r r e c t  p r o g r a m .  H u m a n  e x p e r i -  
m e n t s  on  m e n t a l  c o n t r o l  c a p a c i t y  s u g g e s t  t h a t  b o t h  t h e  
s e l e c t i o n  c a p a c i t y  a n d  t h e  r e t r i e v a b i l i t y  o f  p r o g r a m s  are 
u n d e r  m o t i v a t i o n a l  c o n t r o l  a n d  t ha t  th i s  c o n t r o l  m e c h a n i s m  
is l o c a t e d  in t h e  n o n - s p e c i f i c  r e t i c u l o - t h a l a m i c  s y s t e m  [ 1 1 ]. 
We p r o p o s e  t h a t  A ( ' T H  l - f r a g m e n t s )  a c t i v a t e  th i s  mc -  
c h a m i s m ,  l , e s ion  s t u d i e s  [ 4 ] ,  i m p l a n t a t i o n  s t u d i e s  l2 t~] and  
r ecen t  e l e c t r o p h y s i o l o g i c a l  w o r k  126I s u g g e s t  t ha t  o n e  
l ocus  o f  a c t i o n  o f  A ( ' T H - I i k e  p c p t i d c s  is in t h e  n o n - s p e c i f i c  

r e t i c u l o - t h a l a m i c  s y s t e m .  
T h e  t w o  f u n c t i o n s  o f  t h e  re t r ieva l  a n d  s e l e c t i o n  c a p a c i t y  

dec l i ne  in ag ing  s u b j e c t s .  It m i g h t  be a r g u e d  t h a t  t h e  c a u s e  
o f  th i s  dec l i ne  is a d e f i c i e n c y  o f  t h e  h u m o r a l  c o n t r o l  o f  
t h e s e  f u n c t i o n s .  T h e  f i n d i n g s  t h a t  m e n t a l  de f i c i t s  in 
h y p o p i t u i t a r y  p a t i e n t s  are s im i l a r  to  t h o s e  in t he  aged [ 5 1 ,  
s u p p o r t s  th i s  v iew.  If  so,  A C T H - a n a l o g s  ~,in p a r t i c u l a r  the  
ora l ly  ac t ive  Org 2 7 6 6 )  m a y  be u s e f u l  in t h e  t r e a t m e n t  o! 
m e n t a l  p r o b l e m s  a s s o c i a t e d  wi th  s e n e s c e n c e .  T h e y  m a y  a l so  
p rove  to  be u s e f u l  in o t h e r  c o n d i t i o n s  w h e r e  re t r ieva l  
a n d / o r  s e l e c t i o n  c a p a c i t y  are d e f i c i e n t .  
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