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MORA, S AND G DIAZ-VELIZ Pharmacological e~ldence oJ catecholammerglc mvoh'ement in the behavioral effe~t~ 
oJ lutem:zmg hormone releasing hormone In rats PHARMACOL BIOCHEM BEHAV 24(3) 433--438, 1986 --The influ- 
ence of L-DOPA on the behavioral effects of LHRH was studied in male rats Subcutaneous admimstration of LHRH (100 
#g/kg) caused a significant dlsrupuon m the acquisition of a condltmned avoidance response (CAR) and a significant 
increase m head shaking behawor (HSB) Pretreatment with this hormone antagonized the sUmulatory action of am- 
phetamine (1 mg/kg, IP) in acquisition of CARs, spontaneous motor activity (SMA) and rearing behavior (RB) L-DOPA 
( 100 mg/kg, 1P), admimstered after LHRH, stimulated SMA, RB and HSB In addition L-DOPA antagomzed the effect of 
LHRH on acqmsltlOn of CARs and counteracted the antagonism between LHRH and amphetamine in acqulsmon of CARs 
and SMA These findings indicate that LHRH could exert its behavioral effects through an inhibitory action upon brain 
catecholamlne synthesis The suppressmn of CARs may be the response to DA antagonism and the interaction with 
amphetamine could be mediated by an inhibition of both DA and NE activities The possibility of an interaction between 
LHRH and central serotonln mechamsms is also discussed 

LHRH L-DOPA Amphetamine Avoidance behawor 
Head shaking Catecholammes Dopamine 

Spontaneous motor activity Rearing 

S E V E R A L  reports presented  in the last decade have led to 
the suggestion that luteinizlng hormone  releasing hormone  
( L H R H )  could induce pharmacological  influences on animal 
behavior  which are independent  o f  its p~tultary st imulant 
propert ies  It has been demons t ra ted  that L H R H ,  whether  
adminis tered subcutaneously  [16] or  infused into the brain 
[22], facdltates sexual  behavmr  m the rat Small  quanttt ies 
of  the neuropept lde injected to ovanec tomlzed -hy -  
pophysec tomlzed  es t rogen-pr imed female rats as well as 
tes tos terone  primed castrated male rats potent iate  mating 
behavior  [20] In addition, large doses  of  L H R H  potentmte 
the behavioral  effects  of  D O P A  both in normal  intact and 
hypophysec tomized  mice [21], support ing the hypothesis  
that L H R H  has a direct  ac tmn on the brain 

Recent  reports  f rom this laboratory have suggested that 
L H R H  admlmstered  subcutaneously  can also modify the 
per formance  in avoidance  condit ioning tasks The hormone  
impairs the acquisi t ion of  act ive avoidance  cond~tionmg in 
normal intact as well  as castrated male rats [13] This effect 
is dose-dependent  and t ime-dependent  and it is not fol lowed 
by subsequent  changes  in retention of  the response ,  which IS 
assessed a week  later [11] Al though L H R H  disrupts acqui- 

lTh~s work was supported by Grant B-1633-8423 from Departamento 

Sitlon o f  condi t ioned avoidance  responses  (CARs),  when the 
animals are retested under  a no drug condit ion,  per formance  
is comparable  to that of  animals who rece ived  saline before 
acquisi t ion,  suggesting that the associat ive processes  during 
training remain ummpalred  Moreove r ,  there ts a significant 
improvement  in the re tentmn per formance  when the 
neuropept lde  is injected immediate ly  after acquisi t ion o f  the 
condztloned task [15] We have also demonst ra ted  that pre- 
t rea tment  with L H R H  counterac ts  some of  the st imulatory 
effects  of  increasing dosages of  amphetamine  ~ 25, 0 5, l 
and 2 mg/kg IP) In fact,  p re t rea tment  with L H R H  (100 tzg/kg 
SC) induced a significant d isplacement  of  the dose- response  
curve  of  amphetamine  on several  behawora l  responses ,  such 
as acquisi t ion of  CARs,  motor  activity and rearing [12] 

Since the integrity o f  the dopamlne (DA) system is impor- 
tant for the st imulant effects  of  amphetamine ,  the ability of  
L H R H  to at tenuate the response  to amphe tamine  suggests 
an interact ion be tween  L H R H  and DA systems Howeve r ,  
L H R H  does not  appear  to b lock  motor  act ivi ty induced by 
the direct  acting DA agonlst  apomorphme [14] These  data  
suggest that L H R H  could be affecting presynapt ic  DA 
mechanisms,  e g , synthesis  or  release of  the neurotransmit-  
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T A B L E  I 

INTERACTION BETWEEN LHRH (100 tzg/kg SC), L-DOPA (100 mg/kg IP) AND AMPHETAMINE 
lAMP I mg/kg IP) ON AVOIDANCE CONDITIONING 

Treatment 

Condltmned Avoidance Responses CARs 

Acquisition Retest 
session session 

cA CARs % CARs Retention* 
(mean _+ SEM) (mean _+ SEM) (mean _+ SEM) 

a Sol + Sal + Sal 387_+ 7 7  53 1 _+ 9 6  144_+ 4 8  
b LHRH + S a l + S a l  129_+ 3 8  389_+ 100 2 6 0 _ + 9 6  

(p<0 05) iNS) (NS) 
c Sol + DOPA + Sal 240_+ 5 6  398 _+ II 9 15 8 + 95  
d L H R H + D O P A + S a l  373 _+ 797 642_+ 86~ 269_+ 62  

(NS) (NS) (NS) 
e Sol + Sal + AMP 642_+ 5 4 t  384_+ 8 6  - 2 5 8  + 677 
f LHRH + Sal + AMP 182_+ 4 5  193 _+ 5 0  1 1 _+ 25+ 

(p<0 0005) (p<0 05) (p<0 005) 
g S o l +  D O P A + A M P  598_+ 5 8 t  649  + 82  5 1 _+ 6 9  
h L H R H +  D O P A + A M P  580_+49:~ 4 6 2 _  + 100 - 1 1 8 + 9 6 +  

(NS) (NS) (NS) 

*Difference in performance between the two sessmns Comparisons between groups were 
made by using Student 's t-test In brackets are indicated differences between LHRH- and 
Sol-group on each experimental condition Differences with the respective control group (a was 
compared with c, e and g, and b was compared with d, f and h) are indicated by fp<0  05 and 
~p<0 005 

N=9  (number of rats In each group) 
Sol=Solvent (Benzyl alcohol 2%) and Sal=Saline 

te r  In fact,  the re  is e v i d e n c e  tha t  L H R H  ~s able  to depress  
D A  syn thes i s  m ra t  bra in  sl ices [24] 

To inves t iga te  the  h y p o t h e s i s  tha t  the  b e h a v m r a l  effects  
of  L H R H  may  be  due  to an  ac t ion  on  the  syn thes i s  of  DA,  
we dec ided  to s tudy  the  inf luence  of  L - D O P A  on the  effects  
i nduced  by L H R H  upon  ac t ive  a v o i d a n c e  cond i t ion ing  Si- 
mu l t aneous ly ,  we also s tudied the  in f luence  of  L - D O P A  on 
the  in t e rac t ion  o f  L H R H  wi th  a m p h e t a m i n e  on  ac t ive  
a v o i d a n c e  cond l tmn lng  and  s p o n t a n e o u s  m o t o r  ac t iv i ty  
Thus ,  ff L H R H  exer t s  i ts  pharmacologaca l  e f fec ts  t h r ough  an  
m h l b m o n  of  D A  syn thes i s ,  the  add i t ion  of  L - D O P A  mus t  
an tagon ize  tha t  m h l b l t m n ,  c o u n t e r a c t i n g  b o t h  the  b e h a v m r a l  
e f fec ts  of  L H R H  and  the in te rac t ion  o f  th is  neu r opep t i de  
wRh a m p h e t a m i n e  Brief ly,  we d e m o n s t r a t e  tha t  L - D O P A  
an tagon izes  the  l m p m r m e n t  in acquis i t ion  o f  cond i t ioned  
a v o i d a n c e  r e s p o n s e s  (CARs)  induced  by  L H R H  In add l tmn ,  
L - D O P A  was  also able  to  r eve r se  the  a n t a g o n i s m  be tween  
L H R H  and  a m p h e t a m i n e  m the  acquis i t ion  of  C A R s  and  
s p o n t a n e o u s  m o t o r  ac t iv i ty  

METHOD 

Amrnals 

A tota l  of  136 male  Sprague  Dawley  ra t s  weighing  200_+20 
g were  u sed  in the e x p e r i m e n t s  They  were  h o u s e d  in g roups  
of  six pe r  cage  in a t e m p e r a t u r e  regula ted  room (23_2°C)  on  
a 12 hr  hgh t -da rk  cycle  (lights were  on  f rom 8 00 to 20 00 hr) 
and they  had  food and  w a t e r  avaalable ad lib T he  behav io ra l  
e x p e n m e n t s  were  p e r f o r m e d  b e t w e e n  10 00 and  16 00 h r  in a 
sound  a t t e n u a t e d  and  t e m p e r a t u r e  regula ted  room 

Drugs 

Lutemiz ing  h o r m o n e  re leas ing  h o r m o n e  ( L H R H ,  Sigma 
Chemica l  Co ) was  d isso lved  m 2% benzy l  a lcohol  L - D O P A  
me thy l  es te r  h y d r o c h l o n d e  and  D - a m p h e t a m i n e  su lphate  
were  d isso lved  m saline In all cases  the  doses  to be in jected 
were  m a vo lume  of  0 1 ml/100 g o f  body weight  Cont ro l  
an imals  rece ived  the  r e spec t ive  so lven t  

Active Avoidance Condmonmg 

Apparatus The cond i t ion ing  e x p e r i m e n t s  were  car r ied  
ou t  wi th  a two-way  shut t le  box  (Lafaye t t e  I n s t r u m e n t s  Co ) 
c o m p o s e d  of  two s ta inless  steel  modu la r  tes t ing  uni ts  Each  
modu la r  c h a m b e r  was  equ ipped  wi th  an 18-bar insu la ted  
shock  grid floor,  two 28 V DC lights and  a tone  gene ra to r  
(Mal lory  Sona le r t  2800 Hz)  Elec t r ic  shock  was  p rov ided  to 
the grid f loor  by  a M a s t e r  Shock  Supply (Lafaye t t e  Ins t ru-  
m e n t s  Co ) 

Procedure E a c h  of  the  72 rats  used  In this e x p e r i m e n t  
was  submi t t ed  to two sess ions  of  shut t le  avo idance  condi-  
t ioning wi th  an  in terva l  of  7 days  be tween  t hem In the  first,  
or  acquis i t ion  sess ion,  the  a m m a l  was t ra ined  o v e r  50 tna l s ,  
Ill t h e  s e c o n d ,  o r  r e t e s t  sess ion ,  It w a s  r e t r a ined  ove r  the 
same n u m b e r  of  trials E a c h  t na l  cons i s ted  of  the  p resen ta -  
t ion o f  a tone  tha t  af ter  5 sec  was  o v e r l a p p e d  wi th  a 0 25-mA 
f o o t s h o c k  unti l  the  an imal  e s caped  to the  oppos i te  c h a m b e r  
A cond i t i oned  a v o i d a n c e  r e s p o n s e  (CAR)  was  def ined as a 
c ross ing  wi th in  5 sec I n t e r t o n e  in terva l  was  30 sec " R e t e n -  
t i o n "  was  cons ide red  as the d i f fe rence  m the s ame  an ima l ' s  
p e r f o r m a n c e  b e t w e e n  the  two sess ions  
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FIG 1 Effects of the interaction between LHRH (100/~g/kg SC), 
L-DOPA (100 mg/kg IP) and amphetamine (AMP I mg/kg IP) on the 
acqmsffmon of condlUoned avoidance responses (CARs) On each 
group ammals were pretreated with solvent (open cmrcles) or LHRH 
(filled circles) Each point on the curves represents the mean_+ SEM 
of the percent of CARs by blocks of l0 successtve trmls Two-way 
ANOVA was performed on the data from each experimental condl- 
Uon followed by Newman-Keuls test to assess dmfferences between 
specific pmrs of means (*p<0 05 and **p<0 005) The number of 
animals on each group was 8 
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FIG 2 Effects of the mteractton between LHRH (100 p.g/kg SC), 
L-DOPA (100 mg/kg IP) and amphetamme (AMP 1 mg/kg IP) on 
spontaneous motor activity (SMA) and reanng behavtor DOPA or 
saline (S) and amphetamine (AMP) or sahne (S) were given 60 and 90 
mmn, respectwely, after admlmstratmon of LHRH or solvent The 
bars represent the mean+SEM of the total SMA counts and the 
number of rears m 30 mm Comparisons were made by using Stu- 
dent's t-test The number of rats on each group was 9 

Spontaneous Motor Acttvtty 

Apparatus Motor  act ivi ty was registered by using an ac- 
twtty platform (Lafayet te  Ins t rument  Co ) connec ted  to an 
e l ec t romechamca l  counte r  In order  to avoLd the influence of  
d~sturbmg noises the platform was placed into a sound-proof  
chamber  and the observat ions  were  made through a c losed 
TV-c l rcmt  

Procedure Sixty-four antmals were  mdwMual ly  placed in 
the platform and the spontaneous  motor  act ivi ty was re- 
corded  during a period of  30 mm Simul taneously  the follow- 
mg responses  were  also registered number  of  rearlngs,  
number  of  head shaking and the time spent  in grooming be- 
hawor  

Schedule of  Drug Adrnmtstratton 

Each  ammal  was mjected subcutaneously  with L H R H  
I00 p.g/kg or  the solvent  two hours before  the begmnmg of  
the acqu tsmon session or  motor  ac twl ty  recording The 
ammals  also rece ived  L - D O P A  100 mg/kg or  sahne IP and 
D-amphetamine  1 mg/kg or  sahne IP, 60 and 90 mm after 
L H R H  treatment ,  respect ive ly  No drug was adminis tered  
prior to the retest  sessmon 

Data Analysts and Stattsttcs 

Student ' s  t-test and two-way analys~s o f  var iance  fol- 
lowed by the Newman-Keu l s  Multiple Compar ison  Proce-  
dure were  used to determine  the level  of  s~gntficance of  
t reatment  effects  Differences  were  considered to be s~gnLfi- 
cant  when p was equal  to or  less than 0 05 

R E S U L T S  

Acttve Avotdance Condmomng 

Table 1 s u m m a n z e s  the effects  of  the interact ion be tween  
L H R H ,  L - D O P A  and amphetamine  on the c o n d m o n m g  per- 
fo rmance  As previously  demonst ra ted  [13], L H R H  tm- 
paired the a c q m s m o n  of  C A R s  w~thout modifying the reten- 
tion of  the response  Al though L - D O P A  by Itself was not 
able to reduce slgntficant modif icat ions m the performance  of  
CARs ,  it an tagomzed the lmpalnng effects of  L H R H  Am- 
phetamine  (AMP) exer ted  oppost te  influences on the acqm- 
smon and the retent ton of  C A R s  Whereas  the acquisit ion 
was s~gnLficantly enhanced,  the retentton was severe ly  lm- 
pmred Pre t rea tment  with L H R H  an tagomzed  both the 
s t lmulatory effect  in acqu tsmon and the ~mpalrment in re- 
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FIG 3 Effects of interaction between LHRH I100 tzg/kg SC), 
L-DOPA (100 mg/kg IP) and amphetamme (AMP 1 mg/kg IP) on 
head shaking behavior DOPA or sahne (S) and amphetamine (AMP) 
or sahne (S) were given 60 and 90 ram. respecnvely, after adminis- 
tration of LHRH or solvent The bars represent the mean+SEM of 
the number of shakes in 30 mm Compansons were made by using 
Student's t-test The number of rats on each group was 9 

tention of CARs reduced by AMP L-DOPA did not signifi- 
cantly modify the effects of AMP on the acquisition but it 
antagonized the amnestlc action of this drug (p<0 05) 
L-DOPA also counteracted the antagonism between LHRH 
and AMP in both acquisition and retention of the response 

The effects of  the interaction between LHRH,  L-DOPA 
and AMP on the acqmsItion rate, expressed as the percent of 
CARs by blocks of ten successive trials, are presented In 
Fig 1 Two-way analyses of variance were performed on the 
data from each curve to assess main effects due to trials and 
treatment, and the interaction between trials and treatment 
Statistical differences between specific pairs of means are 
indicated in the figure It can be observed that LHRH In- 
duced a significant inhibition in the acqms~tlon of the re- 
sponse in control animals (Fig l-A, trials F(4,89)=8 625, 
p < 0  01, treatment F(1,89)=29 557,p<0 01, and interaction 
F(4,89)=3 226, p < 0  05) This effect was not evident when 
the animals were also treated with L-DOPA (Fig l-B, trials 
F(4,89)=8 155, p < 0  01, treatment F(1,89)=6 212, p < 0  05, 
and interaction F(4,89)=0 250, p > 0  05) Amphetamine in- 
creased the acquisition rate, but this effect was completely 
blocked by L H R H  (Fig I-C, trials F(4,89)=13 756,p<0 01 
treatment F(4,89)=!29 515, p < 0  01, and interaction 
F(4,89)=4 125, p < 0  05) Finally, when L-DOPA was ad- 
ministered in the latter condition, the blocking effects of 
L H R H  were reversed (Fig I-D, trials F(4,89)=32 6206, 
p < 0  01, treatment F(1,89)=0 156, p > 0  05, and interactmn 
F(4,89)=0 279, p > 0  05) 

Spontaneous Motol Ac m'tty and Rearing Beha~ tot 

The influence of the Interaction between LHRH, L-DOPA 
and AMP in spontaneous motor activity (SMA) and rearing 
behavior (RB) is shown in Fig 2 LHRH by itself did not 
significantly modify SMA nor RB Nevertheless,  it slgmfi- 
cantly reduced the stlmulatory effect of  AMP in SMA and 
RB L-DOPA significantly decreased RB without modifying 
SMA and, when injected after LHRH,  it induced a signifi- 
cant increase m both SMA and RB Besides, L-DOPA slgntf- 

lcantly antagomzed the effects ol AMP on SMA and ~.oun- 
teracted the antagonism between LHRH and AMP on this 
behavior L-DOPA also antagomzcd the stimulators, ,t~.tlon 
of AMP on RB in both sahne and LHRH ueated r,tt~ 

Head Sha/,mg Beha~ t~,l 

Figure 3 shows the effects of the interaction between 
LHRH, L-DOPA and AMP on head shaking behavior 
Shakes are significantly increased by LHRH and L-DOPA 
but not by AMP On the other hand, whereas both L-DOPA 
and AMP potentiate shaking behavior induced by LHRH, 
L-DOPA attenuates shakes caused by AMP m saline as well 
as LHRH pretreated animals 

No significant modification of time spent in grooming be- 
havior was observ "d after LHRH, L-DOPA or AMP 

D I S C U S S I O N  

The present results confirm previous reports in showing 
that the subcutaneous administration of LHRH can affect 
behavioral processes m the rat The impairment m the ac- 
quisition of a conditioned avmdance response (CAR) and the 
antagonism of the amphetamine-induced effects on condl- 
tiomng and motor activity were recently reported by us [12] 
These findings are extended now by showing that the precur- 
sor of catecholamines (CA) synthesis, L-DOPA. is able to 
counteract some of the pharmacological effects of LHRH, 
suggesting that they could be mediated through an interac- 
tion with brain CA, particularly dopamlne (DA) This study 
demonstrates that LHRH interacts with L-DOPA and am- 
phetamine (AMP) In fact, the neuropeptlde potentiated the 
behavioral effects of L-DOPA and, on the other hand, antag- 
onized those reduced by AMP, with the exception of head 
shaking behavior 

The basic mechamsm of the behavioral actions of LHRH 
is not understood at present However,  if we considered that 
both L-DOPA and AMP are CA agonists, it might be hy- 
pothesized that LHRH alters the activity of CA neurons 
mediating behavior L-DOPA is a precursor of the synthesis 
of the CAs and the main psychostlmulant effects of AMP are 
thought to be due to its ability to promote the release of 
recently synthesized DA [7] The performance of various 
kinds of condmoned behaviors is probably regulated by cen- 
tral CA of which DA seems of primary importance [4] Thus 
the acquisition and performance of a CAR is enhanced by 
AMP [12] and specifically suppressed by neuroleptlcs [1] 
CAR performance can also be disrupted by blocking the rate 
hmltlng step m the synthes~s of DA and noreplnephrlne (NE) 
with alpha-methyl-p-tyrosine (AMPT), inJected prior to 
training [2,10] The suppression induced either by neurolep- 
tics or AMPT can, in a large part, be reversed with L-DOPA 
[3] In addition, the faclhtatmg effects of low doses of AMP 
injected before active avoidance training are blocked by 
AMPT 18], and this blocking effect of AMPT is reversed by 
DL-DOPA [19] 

There is a close similarity between the effects of LHRH 
and those described for neuroleptics and AMPT Indeed, all 
of them are able to inhibit conditioning and antagonize the 
stlmulatory actions of AMP Interestingly, these are consid- 
ered characteristic effects of almost all drugs which block 
central DA receptors [18] The suppression of CARs by 
AMPT has been reported to be caused by lnhlbmon of the 
motor, rather than the associative components of CAR per- 
formance [9] In the present study, the disruption in the ac- 
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qUlSltlon of  CARs  Induced by L H R H  could also be at t r ibuted 
to motor  factors  H o w e v e r ,  in our  exper imenta l  condit ions,  
L H R H  suppressed CARs  without  inducing a significant Im- 
pai rment  in motor  pe r fo rmance  

The hypothesis  o f  an interact ion be tween  L H R H  and CA 
neurot ransmiss lon is further  supported by the moto r  studies 
which showed a great similarity to the C A R  data L H R H ,  in 
a dose producing no significant reduct ion of  total spontane- 
ous motor  act ivi ty (SMA) and reanng  behavior  (RB) per  se, 
a t tenuated the s t lmulatory action o f  A M P  in both S M A  and 
RB Recent ly  [9], it has been postulated that the s t lmulatory 
act ion o f  A M P  on S M A  may be mainly mediated by activa- 
tion o f  the DA system and stimulation o f  RB may occur  by 
act ivat ion of  the N E  system 

L - D O P A  seems to exer t  opposi te  influences on motor  
act ivi ty In fact, whereas  it st imulated SMA and RB when 
injected after L H R H  and reversed  the antagonism be tween  
L H R H  and A M P  in SMA,  it complete ly  blocked the 
enhancement  In SMA and RB induced by A M P  The poten-  
tiation of  the DOPA-lnduced  responses  by L H R H  and other  
hypothalamlc  releasing hormones  was demons t ra ted  in a 
previous  report  [21], suggesting that these hormones  
presumably  exhibit  their  activities through dopamlnerglc  
sys tems The antagonism be tween  L - D O P A  and A M P  was 
unexpec ted  since they are both CA agonlsts Any  explana- 
tion of  this finding would be speculat ive,  never theless ,  It has 
been demonst ra ted  that L -DOPA,  according to the dose,  has 
blphasic effects on behavior  compat ible  with a reduct ion in 
the release o f  endogenous  dopamlne that cause  sedation,  
suppress dysklnet lc  movement s ,  have an ant ipsychot lc  ac- 
tion and potentiate parkinsonlsm [23] 

The ev idence  presented in this study might be considered 
rather indirect,  but they are In accordance  with the hypoth- 
esis of  an interaction be tween  L H R H  and ca techolamlnerglc  
neurot ransmlss lon Both the condit ioning and motor  act ivi ty  
data support  the idea that L H R H ,  under our  exper imental  
condit ions,  could act by an inhibition of  the CA synthesis  
The suppression of  CARs  may be the response to DA antag- 

onlsm, and the interact ion with A M P  in condit ioning and 
motor  activity could be media ted  through an inhibition of  
both DA and N E  actlvittes 

The posslblhty o f  an inhibitory influence o f  L H R H  on DA 
synthesis  has been repor ted  recent ly An " in  v i t ro"  study 
[24] demons t ra ted  that the mcubat ion  o f  rat corpus  s tna tum 
slices in presence  of  L H R H  induced a decrease  in DA syn- 
thesis The authors have  suggested that L H R H  could exer t  a 
negat ive feedback action on DA neurons,  that is, L H R H  
could inhibit Its own release by inhibiting DA synthesis  On 
the o ther  hand, Fo reman  and Moss [6] have suggested that 
the s t lmulatory effects  o f  L H R H  upon female lordotic behav- 
ior may  be medmted through the st imulation of  DA neurons 
Dosages  of  L H R H  could be of  primary impor tance  to explain 
this d iscrepancy The possibili ty exists that L H R H  effects 
on DA activity have  an inver ted-U dose-response  relation- 
ship 

The present  study demons t ra tes  that L H R H  also induces 
head shaking behavior  and that L -DOPA and A M P  poten- 
tiate the shakes caused by L H R H  The shake response 
( " w e t  d o g "  shakes,  head and/or  body shakes) is considered 
a potentially valuable  indicator of  central  act ivi ty The 
neurochochemlca l  and receptor  mechanisms involved m the 
product ion of  shaking behavior  remain unclear,  al though 
there IS evidence  that it is a sero tonln-dependent  behavior  
[5] S tereotyped head twitches  have been induced in the 
mouse  by central  serotonln stimulation and benzodlazeplnes  
and they were comple te ly  blocked by serotonln antagonists 
such as cyproheptad lne  and methyserglde  [17] The 
possibili ty that L H R H  could interact  with brain serotonln 
has been proposed  in a report  in which it is demonst ra ted  
that L H R H  is act ive in the serotonln potent iat ion test [21] 

We cannot  rule out  the possibility that L H R H  could 
modify the activity of  brain systems o ther  than catechola-  
mines More specific neurochemlca l  studies about  the effects 
of  L H R H  on monoamlnes  functioning in various brain areas,  
synthesis  and turn-over  " in  VlVO" must  be carried out to 
elucidate the mechan i sm of  the behavioral  effects of  L H R H  
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