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ARGIOLAS, A , M. R MELIS, W FRATTA, A MAURI AND G L GESSA Monosodtum glutamate does not alter 
ACTH- or apomorphtne-tnduced pentle erectton and yawmng PHARMACOL BIOCHEM BEHAV 26(3)503-507, 1987 wThe 
effect of the mtracerebroventncular (ICV) mject~on of ACTH 1-24 (1, 5 and 10 t~g) or the subcutaneous administration of 
apomorph~ne (20 and 80 /~g/kg SC) on spontaneous penile erection and yawmng was stud~ed m rats treated w~th 
monosodlum glutamate (MSG), a treatment that depletes hypothalam~c ACTH, a-MSH and endorphm-hke peptldes. 
Neonatal MSG treatment faded to antagomze e~ther apomorphme- or ACTH-lnduced yawning m male and female rats, or 
to alter the number of pende erectton episodes reduced by the two substances m male rats In contrast, hypophysectomy, 
that does not alter the concentration of hypothalamlc ACTH and a-MSH, caused a marked prevention of apomorphme- and 
ACTH-mduced responses, m agreement with prewous studies The results suggest that the integrity of op~omelano- 
trop~nerglc neurons ~n the hypothalamus is not necessary for the mduct~on of yawmng and pende erection by ACTH-denved 
pept~des, and that apomorphme and other dopamme agomsts apparently do not induce pende erection and yawning by 
releasing an ACTH-denved peptlde ~n brmn 

Apomorphlne ACTH Monosodtum glutamate Hypophysectomy Pende erection Yawmng 

THE mtracerebroventncular (ICV) ~nject~on of adrenocor- 
acotropm (ACTH), a-melanocyte st~mulatlng hormone (a- 
MSH) and derived pept~des, reduces excessive grooming, 
yawning, stretching and penile erection ~n rats. Whde groom- 
ing occurs already at doses of 0.1 nmol of ACTH or a-MSH, 
doses h~gher than 1-2 nmol are needed for mduc~ng the latter 
effects (for a review see [4] and [12]). While the importance 
of pende erection in reproduction does not need to be further 
stressed, the other behav~ours are important as indicators of 
arousal In particular, grooming ~s beheved to have a deac- 
t~vaang role ~n restonng behawoural homeostasis [13], whde 
yawning and stretching are beheved to have the role of in- 
creasing attention when sleep ~s pressing ~n front of a danger 
or social circumstances (for a review on the physlologtcal 
significance of yawning and stretching see [4]). The above 
behawoural responses are thought to be mediated by a d~rect 
action of ACTH-MSH peptldes m the hypothalamus, since 
this bra~n area has been found the most sensitive for the 
~nduct~on of the above effects by ACTH 1-24 [4]. Accord- 
lngly, recent studtes have demonstrated the existence of 
neurons ~n the central nervous system conta~mng pro- 
oplomelanocort~n, the 31 kD prote~n precursor of ACTH, 
a-MSH and/3-endorphln These neurons originate in the ar- 
cuate nucleus of the hypothalamus and send their projections 
to th~s and other brmn regions (for a rewew see [17]) 

Yawning and pende erection can be reduced in rats also 
by the systemic admmstratlon of low doses of dopamme 
(DA) agomsts other than by ACTH-MSH peptldes. It has 
been suggested that DA agonists may reduce such responses 
by releasing an ACTH-derlved pept~de from the p~tu~tary 

gland [20]. Recently, it has been &scovered that the neonatal 
administration of monosodium glutamate (MSG) induces the 
almost complete depletion of ACTH, a-MSH and fl-endor- 
phln in the rat hypothalamus [9,15], providing a useful model to 
study the function of these pept~des m brain. It has been also 
shown that hypophysectomy, that eliminates c~rculating 
ACTH, a-MSH and fl-endorph~n w~thout altenng their con- 
centrat~on m the hypothalamus [2,14], reduces penile erection 
and yawning reduced not only by apomorphine [20], but also 
by ACTH 1-24 [22]. Two mare concluszons derive from the 
above findings (1) an intact p~tuitary function is needed for 
the expression of the above responses of both ACTH and 
apomorphme, and (2) apomorphme apparently does not m- 
duce penile erection and yawning by releasing an ACTH- 
derived pepttde from the pltmtary gland. However, the 
poss~bd~ty remains that apomorph~ne induces yawning and 
pende erection by releasing an ACTH-denved pept~de from 
central oplomelanotropinerg~c neurons. In an attempt to 
clarify the role of hypothalamlc ACTH-MSH peptides m the 
expression of penile erection and yawning, we have studied 
the effect of ACTH 1-24 and apomorphme on the above 
responses in neonatally MSG-treated rats. 

METHOD 

Intact male and female rats, and male sham- 
hypophysectomlzed and hypophysectomlzed rats (Sprague 
Dawley) were purchased from Charles River (Como, Italy). 
Animals were caged m groups of 4-6 with water and standard 
laboratory food ad hb, on a 12 hr-hght-dark cycle (lights on at 
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07:00). F o r  M S G  t r ea tmen t ,  3 groups  o f  40 n e w b o r n  Sprague  
Dawley  rats  rece ived  e~ther no  t r e a t m e n t ,  or  a s u b c u t a n e o u s  
in jec t ion  of  4 g/kg o f  m o n o s o d l u m - L - g l u t a m a t e  (Sigma) ~n 
aqueous  40% solut ion,  or  10% sod ium chlor ide  0soosmot~c 
cont ro l )  ~n the  Ist ,  3rd, 5th,  7 th  and  9th day  o f h f e  The  pups  
were  left w i th  the i r  m o t h e r  for  1 m o n t h  and  finally h o u s e d  in 
g roups  of  4-6,  ma les  and  females  in separa te  cages.  At  ap- 
p rox ima te ly  4 m o n t h s  of  age, the  an imals  were  s tereotaxl -  
cally (David  K o p f  I n s t r u m e n t s ,  U S A )  implan ted  wi th  a stain- 
less-s teel  chron ic  grade cannu l a  (22 gauge)  a imed  at  one  lat- 
eral  vent r ic le  u n d e r  chloral  hydra te  anaes thes i a ,  5 days  be-  
fore the  expermaents  (coord ina tes  1 m m  an te r io r  to b regma ,  
1 5 m m  lateral  to mldlme,  2 m m  ven t ra l  to dura)  [18] A 
similar  guide c a n n u l a  was  implan ted  in 4 m o n t h  old  rats ,  
s h a m - h y p o p h y s e c t o m l z e d  and  hypophysec tom~zed  1 m o n t h  
before  the  expe r imen t s .  T en  /xl of  saline wi th  or  w~thout 
A C T H  1-24 (Pen insu la  L a b ,  San Car los ,  CA)  was  in jected 
into a lateral  ven t r i c le  (ICV) by  m e a n s  of  an  in te rna l  c annu l a  
(28 gauge) c o n n e c t e d  by  a po lye thy lene  tubing  to a 10 /~1 
Hami l ton  s y n n g e  d r iven  by  a mlc rome t r l c  sc rew E a c h  ex- 
pe r imenta l  g roup  rece ived  sal ine a lone,  or  w~th 1 or  5 or  10 
/.~g of  A C T H  1-24 ICV  wi th  a 2 day  pe r iod  b e t w e e n  succes-  
s ive tn ject lons  F o r  a p o m o r p h m e  t r e a t m e n t ,  apomorph~ne-  
HC1 (S~gma) was  d i s so lved  in s ahne  con ta in ing  0 1% ascor-  
blc acid and  in jec ted  s ubcu t aneous l y  (SC) ~n a vo lume  of  200 
/~1 on  the  back  o f  the  neck  E a c h  e x p e r i m e n t a l  group re- 
ce ived  sahne  or  20 or  80/zg/kg SC of  a p o m o r p h l n e  w~th a 60 
mln  per iod  b e t w e e n  success ive  in jec t ions .  Af te r  ICV or  SC 
in jec t ions ,  ra ts  were  p laced  individual ly  ~nto Plexlglas cages  
( 3 0 × 3 0 x 3 0  cm) and  o b s e r v e d  con t i nuous l y  for  1 or  2 hr ,  as 
~ndlcates in the  legend of  the  tables ,  d u n n g  which  p e n d e  
e rec t ion  and  yawn ing  ep i sodes  were  scored  by  an  o b s e r v e r  
in fo rmed  of  the  expe r imen ta l  g roups  tha t  were  t rea ted ,  bu t  
no t  of  the  t r e a t m e n t s  tha t  were  pe r fo rmed ,  in o rde r  to ehml-  
nate  subjec t ive  eva lua t ions .  Stat is t ical  ana lys i s  of  the  da ta  
was  pe r fo rmed  by S t u d e n t ' s  t - tes t  w h e n  expe r imen ta l  and  a 
con t ro l  g roup  were  compared .  G r o u p  m e a n s  were  ana lyzed  
by  analys is  of  the  va r i ance  fo l lowed by D u n c a n ' s  mul t iple  
range  test .  Ra ts  were  weighed  and  kil led by  decap i ta t ion  2 
weeks  af te r  the  expe r imen t s .  Bra ins  were  rapidly r emoved ,  
the  hypothalam~ and  p~tultary g lands  were  d i ssec ted ,  
weighed and  immedia te ly  hom ogen i zed  ~n 1 N HC1 conta in-  

T A B L E  1 

BODY AND PITUITARY WEIGHT OF NORMAL, MSG-TREATED AND 
HYPOPHYSECTOMIZED RATS 

Treatment Sex N 

15tmtary 
Body Weight Weight 

(g) (mg) 

None M 10 350 ± 15 10 8 ± 0 5 
None F 10 260±  14 105 ± 0 3  
Neonatal Sahne M 8 345 _+ 16 10 6 ± 0 4 
Neonatal MSG M 8 235 ± 22* 6 8 ± 0 6* 
Neonatal Sahne F 8 255 ± 15 10 3 --+ 0 4 
Neonatal MSG F 7 190 ± 15" 7 0 ± 0 5* 
Sham Hypophysectomy M 6 315 ± 20 10 6 _+ 0 8 
Hypophysectomy M 10 212 ± 10" - -  

Each value ~s the mean ± S E M 
*p<0 001 wtth respect to control (no treatment) and to neonatal 

sahne (Student's t-test or Duncan's multiple range test) 

ing 5% formic  acid (V/V),  1% trLfluoroacetic acid (V/V) and  
1% sod ium chlor ide  (W/V) Af te r  a p r e h m l n a r y  pur i f ica t ion 
on  a Sep pak  C18 car t r idge  (Waters  Assoc ia tes ) ,  A C T H  and 
a - M S H  were  m e a s u r e d  by  r a d l o l m m u n o a s s a y  as p rev ious ly  
desc r ibed  [2,11] 

RESULTS 

Table  1 shows  the  body  weigh t  of  cont ro l ,  MSG- t r ea t ed ,  
s h a m - h y p o p h y s e c t o m l z e d  and  h y p o p h y s e c t o m l z e d  rats  The  
weigh t  of  the  pi tu i tary  g lands  also is inc luded  A dec rea se  of  
30% and 25% ~n the  body  weight  of  male  and  female MSG-  
t rea ted  rats ,  respec t ive ly ,  was  found  A 30% dec rease  was 
also found  ~n the  weight  o f  p i tu i tary  g lands  H y p o p h y s e c -  
tomy p roduced  the  expec t ed  b lockade  o f  g rowth ,  as indi- 
ca ted  by  the  m a r k e d  d i f fe rence  ( - 4 0 % )  in the  body  weigh t  of  
s h a m - h y p o p h y s e c t o m l z e d  and  h y p o p h y s e c t o m l z e d  ra ts  

Neona ta l  M S G  t r e a t m e n t  c a u s e d  the  a lmos t  comple te  
d~sappearance  o f  A C T H  and a - M S H  ~mmunoreactiv~ty in 
the  ra t  h y p o t h a l a m u s  (90% decrease ) ,  ~n ag reemen t  wi th  

T A B L E  2 

HYPOTHALAMIC AND PITUITARY ACTH AND ot-MSH CONTENT IN NORMAL, MSG-TREATED AND 
HYPOPHYSECTOMIZED RATS 

Hypothalamus Pituitary 

ACTH MSH ACTH MSH 
Treatment Sex N ng/mg prot ng/mg prot ng/mg prot ng/mg prot 

None M I0 0 89 --- 0 10 4 19 ± 0 5 45 0 ± 1 0 380 ± 20 
None F 10 0 91 ± 0 08 4 05 ± 0 3 42 5 _+ 1 6 396 ± 15 
Neonatal Saline M 8 0 90 ± 0 09 4 08 ± 0 2 44 3 ± 2 0 396 ± 16 
Neonatal MSG M 8 0 15 ± 0 09* 0 50 ± 0 1" 47 2 _+ 3 0 385 --- 17 
Neonatal Saline F 8 0 91 ± 0 08 4 12 ± 0 2 48 1 _+ 2 0 390 - 21 
Neonatal MSG F 7 0 16 - 0 08* 0 60 -+ 0 1" 45 7 -+ 1 8 380 ± 15 
Sham Hypophysectomy M 6 0 85 - 0 10 4 00 ± 0 2 40 9 _+ 3 0 368 ± 34 
Hypophysectomy M 10 0 75 ± 0 10 3 89 ± 0 2 - -  - -  

Hypophysectomy was performed one month before the experiments ACTH and a-MSH were measured by 
rad~oimmunoassay as previously described [2,11] 

Each value ~s the mean ± S E M *p<0 001 (Duncan's multiple range test) 
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T A B L E  3 
INDUCTION OF YAWNING BY ACTH 1-24 IN NORMAL, MSG-TREATED AND 

HYPOPHYSECTOMIZED RATS 

Treatment Sex N 

/~g ICV ACTH 1-24 

0 1 5 10 

No Yawns/Rat 

None M 10 2 0 ± 0 1  3 . 0 ± 0 3  9 0 ±  16" 1 8 2 ± 2 0 "  
None F 10 18 ± 0 2  2 5  ± 0 5  10.5 ± 18"  1 7 2 ±  30"  
Neonatal Saline M 8 3 0 ± 0 3 3 0 ± 0 6 10 6 ± 1 0* 21 0 ± 4.0* 
Neonatal MSG M 8 2 0 ± 0 2 3 1 ± 0 6 11.0 ± 2 0* 20 1 ± 4.0* 
Neonatal Sal|ne F 8 1 9 ± 0 5 3 0 ± 0 8 10 0 ± 1 6* 18.5 ± 2.5* 
Neonatal MSG F 7 2 8 ± 0 4 1 9 ± 0 5 9 2 ± 1.2" 19.3 ± 1.8" 
Sham Hypophysectomy M 6 2 5 - 0 5 2.6 ± 1 0 11.0 ± 2 0* 18.5 ± 4.0* 
Hypophysectomy~ M 10 1 0 ± 0 5 2 0 ± 1 0 3 2 _+ 1 0~ 6 5 ± 0 6"~: 

Experimental groups received each ICV dose of ACTH 1-24 ~n ~ncreasmg order, wtth a 2 day period 
between succesmve ~njectlons After treatment, rats were placed md~wdually into Plexiglas cages and 
observed for 2 hr dunng which yawning episodes were counted Yawning was usually coordinated with 
stretching Each value ~s the mean ± S E M of the yawns per rat scored dunng the observation period 
*p<0 001 w~th respect to controls (ACTH 1-24=0) (Student's t-test or Duncan's multiple range test). 
t p < 0  001 w~th respect to the corresponding sham-hypophysectom~zed group (Duncan's multiple range 
test) ~=only 3 out of 10 rats showed yawmng 

T A B L E  4 

INDUCTION OF PENILE ERECTION BY ACTH 1-24 IN NORMAL, MSG-TREATED AND 
HYPOPHYSECTOMIZED RATS 

/.~g ICV ACTH 1-24 

0 1 5 10 

Treatment N No Penile Erections/Rat 

None 10 0 5 ± 0 1  1 0 ± 0 4  2 0 ± 0 3 *  3 4 ± 0 6 *  
NeonatalSahne 8 03  ± 01  0 5  ± 01  2 4 ± 0 5 "  3 . 8 ±  04"  
Neonata lMSG 8 0 6 ± 0 2  0 9 ± 0 2  2 . 2 ± 0 . 3 "  3 0 ± 0 3 "  
Sham Hypophysectomy 6 0 4 ± 0 2 0 5 -+ 0 3 2 0 ± 0 4* 3 8 ± 0 5* 
Hypophysectomy~t 10 0 3 ± 0 1 0 8 ± 0 2 0 9 ± 0 2~" 1 0 ± 0 3~" 

Experimental groups received each ICV dose of ACTH in increasing order, w~th a 2 day 
period between successive injections After treatment, rats were placed individually into Plex~- 
glas cages and observed for 2 hr dunng which pende erection episodes were counted (see the 
Method section for details) Each value ~s the mean _ S E.M of the episodes scored dunng the 
observation period *p<0 001 w~th respect to controls (ACTH=0) (Student's t-test or Duncan's  
multtple range test) ~'p<0 001 w~th respect to the corresponding sham-hypophysectom~zed 
group (Duncan's multiple range test) *=only 3 out of 10 rats showed pende erection 

p rev ious  s tud ies  [9,15]. In con t r a s t ,  p l tmta ry  A C T H  and  
c~-MSH re fe r red  to the  p ro te in  c o n t e n t  were  found  to be  
unmodi f i ed .  Un l ike  M S G  t r e a t m e n t ,  h y p o p h y s e c t o m y  failed 
to a l t e r  s ignif icant ly  h y p o t h a l a m l c  A C T H  and  a - M S H ,  as 
p rev ious ly  r epo r t ed  [2,14] (Table  2). 

As  s h o w n  ~n Tab le  3, the  I C V  re jec t ion  o f  5 or  10/~g, bu t  
no t  of  1 /~g o f  A C T H  1-24, i nduced  yaw n i ng  in con t ro l ,  
neonata l ly  sahne-  and  MSG- t r ea t ed  rats.  T he  intensi ty  o f  the  
b e h a v l o u r  was  s imi lar  m all g roups  of  e i the r  sexes .  In addi-  
t ion  to yawning ,  usual ly  c o o r d i n a t e d  wi th  s t re tching ,  a lmos t  
100~ o f  male  ra ts  a lso s h o w e d  r epea t ed  ep i sodes  o f  peni le  
e rec t ion  (Table  4) The  s y m p t o m a t o l o g y  began  25-30 m m  

af ter  t r e a t m e n t  and  las ted  2-3 hr .  Peni le  e rec t ions  and  yawn-  
ing ep i sodes  usual ly  occu r r ed  separa te ly .  E a c h  peni le  erec-  
t ton  las ted  0 .5-2  min  and  was  a s soc ia t ed  w~th geni ta l  g room-  
ing. Y a w m n g  ep i sodes  las ted  1-2 seconds .  In con t r a s t ,  hy-  
p o p h y s e c t o m y  reduced  A C T H - m d u c e d  yawmng, and  peni le  
e r ec t ton  (Tables  3 and  4) ~n a g r e e m e n t  wi th  p r e w o u s  s tud ies  
[22]. 

L~ke A C T H  1-24, a p o m o r p h m e  (20 and  8 0 / , g / k g  SC) re- 
duced a simtlar n u m b e r  of  yawning and  penile erect ion epi- 
sodes in control ,  neonatal ly saline- and  MSG-t rea ted  male rats. 
The  symptomato logy  reduced by  apomorp lune  was similar 
to tha t  r educed  b y  A C T H  1-24, e x c e p t  tha t  it s t a r t ed  5-10 
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TABLE 5 

INDUCTION OF PENILE ERECTION AND YAWNING BY APOMORPHINE IN NORMAL, MSG-TREATED 
AND HYPOPHYSECTOMIZED MALE RATS 

Treatment N 

/xg/kg SC of Apomorphine 

0 20 80 0 20 80 

N o  Penile Erections/Rat No Yawns/Rat 

None 10 0 3 - + 0 2  18_+03" 38_+05* 30_+05 87 - + 10"  180-+09" 
Neonatal Saline 10 0 2 -  02 20-+ 05" 37-+ 03" 20-+ 06 80-+ 06" 174-+ 10" 
NeonatalMSG 8 0 4 -  03 22-+ 07" 36-+ 06" 19_+ 04 75-+ 08" 1 5 8 -  06" 
Sham-Hypophysectomy 6 05 +- 03 25 _+ 08* 40 _+ 08* 21 _+ 08 90 +_ 12* 168 _+ 10* 
Hypophysectomy 10 04 -+ 02 10 -+ 02t  14 _+ 03*t 13 -+ 06 40 _+ 05*t 65 _+ 14"? 

Experimental groups received each dose of apomorphme SC in increasing order, with a 1 hr period between successive 
injections After treatment, rats were placed individually into Plexiglas cages and observed for 60 min dunng which pemle 
erection and yawning episodes were counted Each value ts the mean _+ S E M of the number of pende erections and yawns 
per rat scored dunng the observation period *p<0 001 w~th respect to controls (apomorphme=0), tp<0 001 with respect to 
the corresponding sham-hypophysectomized group (Duncan's multiple range test) 

mm after treatment and lasted for 40-50 mln and yawning 
was usually not coordinated with stretching In contrast, a 
marked decrease in the number of penile erection and yawn- 
lng episodes induced by apomorphme was observed in 
hypophysectomized rats (Table 5), ~n agreement w~th previ- 
ous studies [20] 

DISCUSSION 

The present results show that the depletaon of hypotha- 
lamlc ACTH and a-MSH by neonatal MSG treatment does 
not modify yawning and penile erection induced by ICV 
ACTH 1-24 or by low doses of systemic apomorphme. The 
reduced growth of MSG-treated rats, that is secondary to the 
destruction of hypothalamic growth hormone releasing hor- 
mone [5], seems not to be important for the expression of 
ACTH- and apomorphme-mduced responses In contrast, 
pende erection and yawning induced either by ACTH 1-24 or 
by apomorphme, were prevented by hypophysectomy, in 
agreement with previous studies [20,22] Taken together, the 
prevention of ACTH-lnduced yawning and penile erection 
by hypophysectomy and the ineffectiveness of hypothalamlc 
ACTH-MSH depletion by MSG to alter ACTH-lnduced ef- 
fect, indicate that an intact pituitary function rather than the 
integrity of hypothalamic ACTH-MSH-contmnmg neurons, 
~s important for the induction of yawning and penile erection 
by ACTH-MSH peptides As prevtously discussed [22], this 
suggests that the pituitary gland exerts a permissive role ~n 
the expression of ACTH- and apomorphme-mduced penile 
erection and yawmng In agreement w~th this hypothesis, 
hypophysectomy has been found to cause a marked decrease 
m central behavioural effects Induced by other neuropep- 
t~des, and this decrease was completely prevented by the 
combined administration of testosterone, cortlcosterone and 
growth hormone [8] 

On the other hand, previous studies have shown that hy- 
pophysectomy does not modify excessive groomtng induced 
by ACTH [12], indicating that such responses m~ght be 
mediated by a dtfferent mechanism. However, the above 
studies were performed m 5 days hypophysectom~zed rats, 
while one month hypophysectomized rats were used in the 
present study. Therefore, it ~s poss~bte that the failure of 
hypophysectomy to modify ACTH-induced grooming was 

due to the short post-operative period used in the previous 
study 

The failure of hypothalamic ACTH-MSH depletion to 
modify ACTH-mduced yawning and penile erection is sur- 
prising Indeed, if yawning, stretching and penile erection 
after ICV ACTH are really due to the stimulation of brain 
ACTH-MSH receptors, one would expect a compensatory 
increase in the sensitivity of these receptors, but this was not 
observed In agreement with the present study, neonatal 
MSG treatment was found to be unable to modify excessive 
grooming induced by ACTH [7] and to induce significant 
changes in opiate receptors [23] Moreover, an attenuated 
analgesic response to morphine [6] and a significant reduc- 
tion in the stress-induced prolactin release [16] have been 
shown in MSG-treated rats However, these changes suggest 
a decreased rather than an Lncreased sensltLwty to opiates 
and ACTH-MSH peptides 

The inabihty of neonatal MSG treatment to modify 
apomorphlne-tnduced penile erection and yawning suggests 
that apomorphme and other DA agomsts do not reduce such 
responses by releasing an ACTH-denved peptlde from cen- 
tral ACTH-MSH containing neurons Thus, although both 
apomorphme and ACTH-denved peptides induce penile 
erection and yawmng, ~t ts possible that they act by a differ- 
ent mechamsm or at different steps in the neuronal c~rcmtry 
involved m the expression of these responses If really 
apomorphme and ACTH act one after the other to induce 
yawning and pende erection, ~t is likely that the site of action 
of ACTH-derived peptides is situated after that of apomor- 
phme, since ACTH-lnduced response is not antagomzed by 
doses of neuroleptlc drugs that completely prevent 
apomorphme-induced response [21] 

Recently, we have found that the ICV injection of nano- 
gram amounts ofoxytocln induces pende erection and yawn- 
mg m male rats [1] The powerful effect of oxytocm in elicit- 
mg the above responses, together with the presence of th~s 
neuropeptlde in brain neurons ~n addition to the posterior 
p~tmtary, raises the possibility that apomorph~ne and/or 
ACTH-denved peptides induce pende erection and yawning 
by releasing oxytocin ~n some brain area or vice versa The 
failure of neonatal MSG treatment to modify sLgntficantly the 
hypothalamic concentration of oxytocm [19] leads us to 
speculate that apomorphine induces penile erection and 
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yawmng  by releasing o x y t o c m  in brain Accordingly ,  bo th  
penile e rec t ion  and yawning reduced  by oxy toc ln  or  
apomorph lne ,  but  not  by A C T H  1-24, have  been  found to be 
p reven ted  by the ICV injection o f  the oxytoc~n an tagomst  
d(CH2)5 Tyr- (Me)-Orn 8 v a s o t o c m  [3]. 

In conclus ion ,  a l though the poss~blhty that  A C T H - M S H  
pept ldes  ~nduce the above  r e sponses  by acUng in some 
extrahypothalam~c bra~n area  where  they  are not  dep le ted  by 
neonata l  MSG t rea tmen t  [10] canno t  by comple te ly  ruled 
out,  the deple t ion of  hypotha lamlc  A C T H  and cz-MSH does  

not  al ter  penile e rec t ion  and yawmng  ~nduced by A C T H  1-24 
and apomorph~ne 
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