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INTRODUCTION

In 1806, Serturner reported the is o la t io n  o f a basic 

c ry s ta llin e  substance in  opium that he named morphine. Morphine is  

among one o f many a lka lo ids  which have a phenanthrene chemical 

s tru c tu re . I ts  c o n s titu tio n  in opium is  about 3-20 percent by weight 

(Wood-Smith and Stewart, 1964). Many sem isynthetic de riva tives  could 

be made by re la t iv e ly  simple m odifications o f morphine molecule (Way 

and Adler, 1961; B a v il, 1987). Favorite  de riva tives  fo r  the user are 

codeine and heroin (Mendelson and M ello, 1975; F indley et a l . ,  1978) 

(Figure 1). Heroin, or diacetylm orphine, is  made from morphine by 

the a ce ty la tion  o f both the phenolic (C3 ) and a lco ho lic  (Cg) -OH 

groups and i t  is  4-8 times as potent as morphine (Wayand Adler, 1961; 

A d ria n i, 1970).

I t  is  genera lly  believed that any phys io log ica l consequences 

o f morphine must f i r s t  be mediated through the binding o f 

morphine to s p e c if ic  receptors s ite s  (opiate receptors) in  the 

cen tra l nervous system (CNS) (Snyder, 1975). Opiate receptor binding 

appears to  be re s tic te d  to the nervous tissue  (Kuhar, Pert and 

Snyder, 1973; Pert and Snyder, 1973; Pert, Snowman and Snyder, 1974; 

Snyder, Pert and Pasternak, 1974; Snyder, 1975). There are dramatic 

regional va ria tio n s  in  opiate receptor binding in  the bra in  o f ra t,  

monkey and human, the highest leve ls are in  the a n te rio r amygdala,
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periaqueductal grey, thalamus, hypothalamus, caudate head (Kuhar, 

Pert and Snyder, 1973; Pert, Snowman and Snyder, 1974; Snyder, Pert 

and Pasternak, 1974; s to e lt in g , 1980) inc lud ing p itu i ta ry  gland 

(Simantov and Snyder, 1977; Rossier et a l . ,  1980) and pineal gland 

(Govitrapong et a l . ,  1993). M artin (1967) suggested that complex 

in te rac tions  among m orphin-like drugs, antagonists and mix agonist- 

antagonists could best be explained by postu la ting  the existence of 

more than one type o f receptor fo r the op io ids. Studies the s p e c ific  

binding s ite s  o f op io ids in  bra in  and other organs have suggested 

the existence o f as many as eight types o f op io id  receptors. In the 

CNS, there is  reasonably firm  evidence fo r four major categories o f 

receptor, designated mu, kappa, d e lta , and sigma (Gilman et a l . ,  

1985; K o s te r litz , 1991). The mu receptor, which mediates the 

suppression o f the morphine-withdrawal syndrome, supraspinal 

analgesia, meiosis, euphoria and re sp ira to ry  depression produced by 

m orphine-like drugs; the kappa receptor, where drugs such as 

ketocyclazocine (a s p e c ific  op io id  antagonist) produce spinal 

analgesia but f a i l  to  suppress op io id  w ithdrawal; the sigma receptor, 

is  responsible fo r the p u p illa ry  d ila ta t io n , re sp ira to ry  s tim u la tion , 

dysphoria and symptoms o f mania; the de lta  receptor, bases p r im a rily  

on i t s  lo c a liz a tio n  in  lim bic regions o f the b ra in , is  thought to be 

involved in a lte ra tio n s  o f a ffe c tiv e  behavior (Wood and Wood, 1982; 

Gilman et a l . ,  1985). Based on the in te ra c tio n  o f each o f op io id  w ith  

any receptors, the op io id  could be c la s s if ie d  in to  three groups: 

m orphine-like op io id  agonists which are substances acting  as 

agonists p r im a rily  at mu and kappa and perhaps de lta  receptors; 

op io id  antagonists which are substances such as naloxone that are 

e s s e n tia lly  devoid o f agonist a c t iv i ty  at any receptors; and op io ids
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Considerable works on op iate action have speculated that 

opiates may act v ia  a lte r in g  synaptic transmission in  the bra in . 

Pert and his collègues (1974) demonstrated tha t the s p e c ific  opiate 

receptor binding was loca lized on nerve term inal region o f the bra in 

as revealed by i t s  presence p r im a rily  in  the membrane o f

synaptosomal fra c tio n s  o f bra in hemogenates. For these reasons i t  

is  assumed that opiates exert th e ir  pharmacologic e ffe c ts  by

in té ra c tin g  w ith  se le c tive  receptor s ite s  in the neuron. At the 

c e llu la r  leve ls , opiates have an action  tha t re s u lt in  increased 

potassium conductance and/or decreased calcium currents. These 

im plica te  in the e lec trophys io log ic  e ffe c ts  o f the opio ids (Gilman 

et a l . ,  1985). Moreover, morphine has been observed to  in h ib it  

prostaglandin Ej (PGE^) induced increase in  the accumulation o f 

adenosine 3 ’ ,5 ’ -monophosphate (c y c lic  AMP or CAMP) in  ra t b ra in  

homogenates (C o llie r  and Roy, 1974) and in cu ltu re  c e ll lin e  o f 

neuroblastoma X glioma hybrid (Traber et a l . ,  1975) which coordinated 

w ith  the membrane p o te n tia l change (Traber et a l . ,  1974). Minnerman 

(1977) also reported a potent in h ib ito ry  e ffe c t o f morphine on 

dopamine stim ulated CAMP formation in  in ta c t o f ra t n e o s tria ta l 

s lic e . The p o te n tia l mechanism bases on the reduction o f adenylate 

cyclase a c t iv i ty  to produce CAMP in  the neuron by the s p e c if ic ity  o f 

opiod binding in te ra c tio n . This e ffe c t is  dependent upon the 

presence o f guanosine-triphosphate (GTP) and is  antagonized by 

naloxone (Traber et a l . ,  1974; Traber et a l . ,  1975). Further evidence 

that the adm in is tra tion  o f CAMP antagonizes the analgesic response

w ith  m ixed a c t io n s  th a t  may be c a te g o ry  in to  a g o n is t -a n ta g o n is ts  and

the  p a r t i a l  a g o n is ts  (G ilm an e t a l . ,  1985).
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o f  m o r p h in e  i n  m i c e  a n d  a c c e l e r a t e s  t h e  d e v e lo p m e n t  o f  t o r e l a n c e  t o  

a n d  p h y s i c a l  d e p e n d e n c e  on  m o r p h i n e .  T o r e l a n c e  e n h a n c e m e n t  b y  cAiMP 

i s  e v a l u a t e d  b y  t h e  i n c r e a s e d  d o s a g e  o f  m o r p h in e  t o  p r o d u c e  a n a l g e s i a  

a n d  a c c e l e r a t i o n  i n  d e p e n d e n c e  b y  t h e  d e c r e a s e  i n  d o s e  o f  n a l o x o n e  t o  

i n d u c e  p r e c i p i t a t i n g  w i t h d r a w a l  s y m p to m  (H o ,  L o h  a n d  L e o n g  W ay, 1 9 7 3 ) .

When t h e s e  o p i a t e  r e c e p t o r s  a r e  d i s c o v e r e d ,  i t  i s  w o n d e r e d  

w h y  t h e  b r a i n  s h o u l d  p r o c e s s  r e c e p t o r s  t h a t  a r e  a b l e  t o  r e s p o n s e  t o  

e x o g e n o u s  m o r p h i n e - 1 i k e  s u b s t a n c e s  a n d  i t  i s  o f  i n t e r e s t  t o  

s p e c u l a t e  t h a t  t h e  b r a i n  may m a n u f a c t u r e  i t s  own m o r p h i n e - l i k e  

c o m p o u n d .  I n  1 9 7 5 ,  H u g e s  a n d  h i s  c o - w o r k e r s  i s o l a t e d  tw o  

p e n t a p e p t i d e s :  m e t - e n k e p h a l i n  ( M e t - E n k )  a n d  l e u - e n k e p h a l i n  ( L e u - E n k )  

f r o m  p i g  b r a i n .  T h e y  e x h i b i t  m o r p h i n e - l i k e  a c t i o n s  o n  t h e  g u i n e a  p i g  

i l e u m  a n d  a r e  s p e c i f i c a l l y  a n t a g o n i z e d  b y  n a l o x o n e .  F ro m  t h i s  

d i s c o v e r y ,  i t  i n d u c e s  r e s e a r c h e r s  t o  r e v e a l  t h e  p r e s e n c e  o f  m o r p h i n e -  

l i k e  s u b s t a n c e s  i n  t h e  b r a i n  ( B lo o m  e t  a l . ,  1 9 7 8 )  a n d  i n  t h e  

p i t u i t a r y  g l a n d  ( R o s s i e r  e t  a l . ,  1 9 8 0 ) .  T h e s e  s u b s t a n c e s  a r e  s o -  

c a l l e d  e n d o g e n o u s  o p i o i d  p e p t i d e s .  T h e  e n d o g e n o u s  o p i o i d  p e p t i d e s  a r e  

s u b s e q u e n t l y  d i v i d e d  i n t o  t h r e e  d i s t i n c t  f a m i l i e s  ะ t h e  e n k e p h a l i n s ,  

t h e  e n d o r p h i n s ,  a n d  t h e  d y n o r p h i n s .  I n  e n d o r p h i n s  f a m i l y ,  g e n e r a l l y ,  

p r o - o p i o m e l a n o c o r t i n  (POMC) i s  t h e  im p o r t a n t  p r e c u r s o r  t h a t  c o n t a i n e d  

b o t h  o p i o i d  a n d  n o n - o p i o i d  a m in o  a c i d  s e q u e n c e s  ( L u n d b l a d  a n d  

R o b e r t s ,  1 9 8 8 ;  K o s t e r l i t z ,  1 9 9 1 ) .  F o r  n o n - o p i o i d  b i o l o g i c a l l y  a c t i v e  

p e p t i d e s ,  i t  y i e l d s  7> - m e l a n o c y t e - s t i m u l a t i n g  h o rm o n e  ( ไ! - M S H ) ,  

a d r e n o c o r t i c o t r o p i n  ( A C T H ) ,  a n d  B - l i p o t r o p i n  ( B - L P H )  ( L u n d b l a d  a n d  

R o b e r t s ,  1 9 8 8 ) .  w i t h i n  t h e  91 a m in o  a c i d  s e q u e n c e  o f  B - L P H  i s  n o t a b l y  

f o u n d  e n d o r p h i n  a n d  B -M S H  ( F i g u r e  2 )  ( S m i t h  e t  a l . ,  1 9 8 3 ) .  I n d e e d ,  

t h e  c o n c o m i t a n t l y  s y n t h e s i z e d  p e p t i d e s  o f  ACTH , B - L P H  a n d  B - e n d o r p h i n
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Heroin Nalorphine Naloxone

F i g u r e  I C h e m i c a l  s t r u c t u r e  o f  some o f  o p i a t e  a g o n i s t s  an d  
a n t a g o n i s t s ( W o o d  and  Wood, 1 9 8 2 ) !

" I 6 K "  f ragment
fceteiSfcÆlÆaaSft

ACTH (l"39) /? “LPH ( I - 9 1 )
a ^ l S H  p - £ . ?
(1-13) (18-39) (61-91)

,0-MSH r -  EP 
(41-58) (61-77) 

B B S S  

a-EP  
(61-76)

Met-Enk
(61-65)

F i g u r e  2  S c h e m a t i c  r e p r e s e n t a t i o n  o f  t h e  s t r u c t u r e  o f  t h e  b o v i n e  
p r o - o p i o m e l a n o c o r t i n  p r e c u r s o r  an d  i t s  b i o l o g i c a l l y  a c t i v e  
p e p t  i d e s ( S m i t h  e t  a l . ,  1 9 8 3 ) .  MSH: m e l a n o c y t e - s t i m u l a t i n g  
h o rm o n e ,  L ? H  ะ l i p o t r o p i n  a n d  C L I P  ะ c o r t i c o t r o p i n - 1 i k e  
i n t e r m e d i a t e  l o b e  p e p t i d e .
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( B - E P )  i n  v i t r o  a r e  r e l e a s e d  f r o m  t h e  a d e n o h y p o p h y s i s  a n d  i n c r e a s e d  

i n  a m o u n t s  i n  r e s p o n s e  t o  a c u t e  s t r e s s  (M i  1 l a n , 1 9 8 1 ) .  B y  u s i n g  

r a d i o a c t i v e  l a b e l l i n g  o f  o p i a t e  a g o n i s t  a n d  a n t a g o n i s t  s u c h  a s  % -  

d i h y d r o m o r p h i n e  ( K u h a r  e t  a l . ,  1 9 7 3 ) ,  % - m o r p h i n e ,  % - l e v o p h a n o l  

( S im a n t o v  a n d  S n y d e r ,  1 9 7 7 ) ,  a n d  % - n a l o x o n e  ( P e r t  a n d  S n y d e r ,  

1 9 7 3 ;  S n y d e r ,  P e r t  a n d  P a s t e r n a k ,  1 9 7 4 )  sh ow  t h a t  t h e  d i s t r i b u t i o n  o f  

o p i a t e  r e c e p t o r s  i n  t h e  n e r v o u s  t i s s u e  h a v e  n e g l i g i b l e  p a r a l l e l  w i t h  

t h e  o p i o i d  p e p t i d e s  a c t i v i t y .  T h e  h i g h e s t  c o n c e n t r a t i o n  o f  t h e  

o p i a t e  r e c e p t o r s  i s  i n  t h e  b r a i n  ( 3 0  + 4 p m o l / g  o f  t i s s u e )  a n d  t h e  

l o w e s t  a c c u m u l a t i o n  o f  o p i a t e  r e c e p t o r s  i s  i n  t h e  a d e n o h y p o p h y s i s  

( 0 . 1 5  + 0 . 1  p m o l / g  o f  t i s s u e ) ,  w h e r e a s  t h e  r i c h e s t  o p i o i d  p e p t i d e  

a c t i v i t y  c a n  b e  f o u n d  i n  t h e  i n t e r m e d i a t e  p i t u i t a r y  a n d  p o o r e s t  i n  

t h e  b r a i n  ( S im a n t o v  a n d  S n y d e r ,  1 9 7 7 ) .  T h e  o p i o i d  p e p t i d e  d e t e c t e d  

i n  s i g n i f i c a n t  a m o u n t s  i n  n e u r o h y p o p h y s i s  i s  e n k e p h a l i n  ( d o s s i e r  e t  

a l . ,  1 9 8 0 )  w h i l e  i n  a d e n o h y p o p h y s i s  i s  B - e n d o r p h i n  ( R o s s i e r  e t  a l . ,  

1980  a n d  T r i s d i k o o n ,  1 9 8 3 ) .  M o r e o v e r ,  h i g h  l e v e l  o f  B - e n d o r p h i n  i s  

d e m o n s t r a t e d  i n  t h e  h y p o p h y s e a l  p o r t a l  b l o o d  ( W a r d la w  e t  a l . ,  1 9 8 0 ) .

T h e s e  o p i o i d  p e p t i d e s  c a n  a c t  d i r e c t l y  t o  t h e  s y n t h e s i s  a n d  

r e l e a s e  o f  m any  n e u r o c r a n s m i ะ t e r s / n e u r o p e p t i d e s , f o r  e x a m p le ,  

s o m a t o s t a t i n ,  d o p a m in e .  s e r o t o n i n ,  s u b s t a n c e  p ,  G A B A ,  a n d  

n o r e p i n e p h r i n e  ( R e i s ,  H e s s  a n d  A z m i t i a ,  1 9 70 ;  L a i ,  1 9 7 5 ;  G u d e l s k y  

a n d  P o r t e r ,  1 9 7 9 ;  K o e n i g .  1979 ;  L e e  a n d  W ong, 1 9 7 9 ;  M o r l e y  e t  a l . ,  

1 9 8 0 ;  M o r l e y ,  1 9 8 1 ;  W e h r e n b e r g  e t  a l . ,  1 9 8 1 ) .  F i n a l l y ,  t h e s e  

n e u r o e n d o c r i n e  s u b s t a n c e s  c a n  a f f e c t  h y p o t h a la m u s  a n d / o r  d i r e c t l y  a t  

p i t u i t a r y  g l a n d  l e v e l  ( M o r l e y  e t  a l . ,  1 9 8 1 ;  W e h r e n b e r g  e t  a l . ,  1 9 8 1 ) .  

F ro m  t h e s e  r e s u l t s ,  i t  may s u g g e s t  t h a t  o p i a t e s  h a v e  a  c r u c i a l  r o l e  

t o  m o d u l a t e  t h e  s y n t h e s i s  a n d  r e l e a s e  o f  h y p o t h a l a m i c  r e l e a s i n g
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a d m i n i s t r a t i o n  o f  m o r p h in e  o r  t h e  o p i o i d  p e p t i d e s  r e p r e s e n t  

p h a r m a c o l o g i c  e f f e c t s  w h e r e a s  h o r m o n a l  e f f e c t s  o b s e r v e d  a f t e r  t h e  

a d m i n i s t r a t i o n  o f  s p e c i f i c  o p i a t e  a n t a g o n i s t s  e . g . ,  n a l o x o n e ,  may 

m o re  c l o s e l y  a p p r o x i m a t e  p h y s i o l o g i c  e f f e c t s  s e c o n d a r y  t o  a l t e r a t i o n  

i n  t h e  l e v e l s  o f  t h e  e n d o g e n o u s  o p i a t e s  (V a n  V u g t  a n d  M e i t e s ,  1 9 80 ;  

M o r l e y ,  1 9 8 1 ) .

O p i a t e s  i n c r e a s e  t h e  h y p o t h a l a m i c  c o n t e n t  o f  g o n a d o t r o p i n ­

r e l e a s i n g  h o rm o n e  (GnRH) f a v o r i n g  t h e  h y p o t h e s i s  t h a t  r e l e a s e  o f  

h y p o t h a l a m i c  GnRH i s  i n h i b i t e d  ( M u r a k i  e t  a l ,  1 9 7 8 ) .  T h u s  t h e  

c i r c u l a t i n g  c o n c e n t r a t i o n s  o f  l u t e i n i z i n g  h o rm one . ( L H )  a n d  f o l l i c l e -  

s t i m u l a t i n g  h o rm o n e  (F S H )  h a v e  b e e n  r e p o r t e d  t o  b e  r e d u c e d  ( C i c e r o ,  

M e y e r  e t  a l . ,  1 9 7 6 ;  B r a m b i l l a ,  S a u h e t t i  a n d  B r u n e t t a ,  1977  a n d  B r u m  

e t  a l . ,  1 9 7 7 ;  F e r i n  e t  a l . ,  1 9 8 2 ) .  F SH  r e p r e s e n t s  a  l e s s e r  e x t e n t  

t h a n  L H  t o  a  n a l o x o n e  r e v e r s i b l e  s u p r e s s i o n  o f  o p i a t e s  (Z im m erm an  

a n d  P a n g ,  1 9 7 6 ) .  A s  a  r e s u l t  o f  t h e  d e c r e a s e d  c o n c e n t r a t i o n  o f  

p i t u i t a r y  t r o p h i c  h o rm o n e s ,  t h e  c o n c e n t r a t i o n  o f  t e s t o s t e r o n e  a n d  

e s t r a d i o l  i n  p l a s m a  d e c l i n e  ( A z i z i ,  V a g e n a k i s  a n d  L o n g c o p e ,  1 9 73 ;  

H e i lm a n ,  F u k u s h im a  a n d  R o f f w a n s ,  1 9 75 ;  M e n d e l s o n ,  M e n d e l s o n  a n d  P a t c h ,  

1 9 75 ;  M e n d e l s o n  a n d  M e l l o ,  1 975 ;  B r a m b i l l a ,  S a u h e t t i  a n d  B r u n e t t a ,  

1 9 7 7 ) .  D e c r e a s e d  s e x u a l  f u n c t i o n  i s  f r e q u e n t l y  e n c o u n t e r e d  i n  

n a r c o t i c  a d d i c t s .  S ym p tom s  i n c l u d e  l o s s  o f  l i b i d o  a n d  im p o t e n t ,  

r e d u c t i o n  i n  m ean v o lu m e  o f  e j a c u l a t e  a n d  i n  s p e r m  m o t i l i t y ,  a n d  

r e g r e s s i v e  c h a n g e s  i n  L e y d i g  c e l l s  i n  t h e  m a le  (C u sh m a n ,  1 9 7 2 ;  

C i c e r o ,  B e l l  a n d  w i e s t ,  1 9 75 ;  C i c e r o ,  M e y e r  a n d  w i e s t ,  1 9 7 5 ;  C r o w l e y

hormones and a ls o  th e  p i t u i t a r y  t r o p h ic  hormones from  w h ich  the

ta r g e t  e n d o c rin e  g la nd s  seem to  be th e  m ile  s to n e . I t  is  w id e ly

b e lie v e d  th a t  th e  hormonal e f f e c t s  produced fo l lo w in g  the
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a n d  S im p s o n ,  1 9 7 8 ) ,  a n d  a n o v u l a t i o n  a n d  a m e n n o r h e a  i n  t h e  f e m a le  

( G a i l d e n  e t  a l . ,  1 9 6 4 ;  s t o f f e r ,  1 9 68 ;  W a l l a c h ,  J e r e z  a n d  B l i n i c k ,  

1 9 6 9 ;  E v e r r e t t ,  1 9 7 4 ;  S a n t e n  e t  a l . ,  1 9 7 5 ) .  T h e  a d m i n i s t r a t i o n  o f  

o p i a t e s  s t i m u l a t e  p r o l a c t i n  ( P R L )  a n d  g r o w t h  h o rm o n e  (GH) r e l e a s e  

( C u s a n  e t  a l . ,  1 9 7 7 ;  K a t o ,  I w a s a k i  a n d  A b e ,  1 9 7 8 ) .  O p i a t e s  a c t  i n  t h e  

h y p o t h a l a m u s  t o  i n c r e a s e  t h e  r e l e a s e  o f  P R L ,  p o s s i b l y  b y  r e d u c i n g  

t h e  d o p a m i n e r g i c  i n h i b i t i o n  o f  p i t u i t a r y  P R L  s e c r e t i o n  ( T o l i s ,  

H i c k e y  a n d  G u y d a ,  1 9 7 5 ;  S t u b b s  e t  a l . ,  1 9 7 8 ;  G o l d  e t  a l . ,  1 9 79 ;  

E n j a l b e r t  e t  a l . ,  1 9 7 9 ;  M e lm e d ,  M o r l e y  a n d  K u r t z m a n ,  1 9 79 ;  R e i d  e t  

a l . ,  1 9 8 1 ) .  I n  r a t ,  t h e  m o s t  l i k e l y  r e f l e c t e d  m o r p h in e  a d m i n i s t r a t i o n  

i s  s u p p r e s s i o n  o f  TRH r e l e a s e  a n d  r e s u l t e d  i n  d e c r e a s e d  TSH  

s e c r e t i o n  ( L o m a x ,  K o k k a  a n d  G e o r g e ,  1 9 70 ;  K r u l i c h  e t  a l . ,  1 9 77 ;  

M u r a k i  e t  a l . ,  1 9 8 0 ;  J u d d  a n d  H e d g e ,  1 982 ;  M i t s u m a  a n d  N o g i m o r i ,  

1 9 8 3 a ;  1 9 8 3 b ;  P e c h n i c k ,  G e o r g e  a n d  P o l a n d ,  1 9 85 ;  E l i a s  e t  a l . ,  1 9 88 ;  

d e l  V a l l e - S o t o  e t  a l . ,  1 9 9 1 ) .  C h r o n i c  a d m i n i s t r a t i o n  o f  m o r p h in e  

i n h i b i t s  13*1 u p t a k e  a n d  1- ^ I - l e b e l l e d  h o rm o n e  r e l e a s e  b y  t h e  

t h y r o i d  g l a n d  ( G e o r g e  a n d  L o m ax ,  1 9 6 5 )  a n d  d e c r e a s e s  t h e  p l a s m a  

t h y r o x i n  l e v e l s  ( M o r l e y ,  Y am ada  a n d  S h u l k e s ,  1 9 7 9 ) .  B u t  t h i s  e f f e c t  

d o e s  n o t  a p p e a r  t o  b e  p r o m in e n t  o r  c o n s i s t e n t  i n  human s u b j e c t s  

( H i r o o k a ,  R i c h a r d s o n  a n d  P r a s a d  1978 ;  M o r l e y  e t  a l . ,  1 9 8 0 ) .  O p i a t e s  

i n h i b i t  t h e  r e l e a s e  o f  c o r t i c o t r o p i n - r e l e a s i n g  f a c t o r  (C R F )  f r o m  

h y p o t h a la m u s  ( G e o r g e  a n d  Way, 1 9 5 9 )  a n d ,  t h e r e f o r e ,  d e c r e a s e  

c i r c u l a t i n g  c o n c e n t r a t i o n  o f  ACTH  i n  human ( E i s e n m a n n ,  F r a s e r  a n d  

B r o o k s ,  1 9 61 ;  E i s e n m a n n  e t  a l . ,  1 9 69 ;  V o l a v k a  e t  a l . ,  1 9 7 9 ) .  B u t  t h e  

e f f e c t  i n  r a t  o n  ACTH  a n d  c o r t i s o l  l e v e l s  i s  u n c e r t a i n  ( K o k k a ,  G a r s i a  

a n d  E l l i o t t ,  1 9 7 3 ;  Ho  e t  a l . ,  1 978 ;  V a n  V u g t  a n d  M e i t e s ,  1 9 8 0 ) .  w i t h  

c h r o n i c  a d m i n i s t r a t i o n ,  t o l e r a n c e  o n  h y p o t h a l a m i c  r e l e a s i n g  f a c t o r s  

u s u a l l y  d e v e l o p .  F o r  e x a m p le ,  i n  m a le  p a t i e n t s  m a i n t a i n e d  on
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m e th a d o n e ,  a  p o t e n t  s y n t h e t i c  a n a l g e s i c  a g e n t ,  c i r c u l a t i n g  

c o n c e n t r a t i o n s  o f  c o r t i s o l ,  L H  a n d  t e s t o s t e r o n e  a r e  u s u a l l y  

m a i n t a i n e d  w i t h i n  t h e  n o r m a l  r a n g e  ( G i lm a n  e t  a l . ,  1 9 8 5 ) .

D r u g  a b u s e  i s  a  p a r t i c u l a r  w o r l d - w i d e  p r o b l e m .  I n  T h a i l a n d ,  

m any  w o r t h - w h i l e  p e o p l e ,  e s p e c i a l l y  p u b e r t a l  men, a r e  t h e  a d d i c t e d  

v i c t i m s  ( P a n u p a k  e t  a l . ,  1 9 8 2 ) .  U n f o r t u n a t e l y ,  t h e  h o r m o n a l  

d e t e r m i n a t i o n s  h a v e  b e e n  d o n e  i n  p o l y - d r u g  a b u s e  p a t i e n t s  t h a t  c o u l d  

n o t  s p e c i f y  a n  e f f e c t  o f  e a c h  d r u g  ( M e n d e l s o n ,  M e n d e l s o n  a n d  P a t c h ,  

1 9 7 5 ;  C u sh m a n ,  1 9 7 2 ) .  On t h e  o t h e r  w a y ,  a lm o s t  a l l  o f  a n im a l  m o d e l s  

s t u d i e d  on  m o r p h in e  e f f e c t s  d u r i n g  t h e  p a s t  f e w  d e c a d e s  w e r e  c a r r i e d  

o u t  i n  r o d e n t s  w h i c h  o p e r a t e d  w i t h  a n  a c u t e  e f f e c t  o n  i n d i v i d u a l  

h o r m o n a l  e v a l u a t i o n  ( C i c e r o ,  M e y e r  e t  a l . ,  1 9 7 6 ;  S p a m p in a t o  e t  a l . ,  

1 9 7 9 ;  M u r a k i  e t  a l . ,  1 9 8 0 ;  K ie m  , e t  a l . ,  1 9 8 7 ) .  O n l y  a  f e w  r e c e n t  

r e p o r t s  w e r e  s t u d i e d  o n  t h e  c h r o n i c  e f f e c t  o f  m o r p h in e  i n  f e m a le  n o n ­

human p r i m a t e s  ( S e t t h e e t h a m  e t  a l . ,  1 9 91 ;  V a r a v u d h i  e t  a l . ,  1 9 9 1 ) .  

S t u d y  u s i n g  m a le  m o n k e y s  a s  a n  e x p e r i m e n t a l  m o d e l  w o u ld  f u l f i l l  t h e  

g a p  o f  d o c u m e n t  b e t w e e n  r o d e n t  a n d  p r i m a t e s .

I n  t h e  p r e s e n t  s t u d y ,  t h e  a l t e r a t i o n s  o f  t h y r o i d ,  c o r t i s o l ,  

t h y r o t r o p i n  a n d  m a j o r  r e p r o d u c t i v e  h o rm o n e s  d u r i n g  p r e t r e a t m e n t . 

t r e a t m e n t  a n d  p o s t  t r e a t m e n t  p e r i o d s  t o  m o r p h in e  h y d r o c h l o r i d e  

t o g e t h e r  w i t h  i t s  p h a r m a c o k i n e t i c s  i n  m a le  c y n o m o lg u s  m o n k e y s  w e r e  

i n v e s t i g a t e d .  T h i s  w o u ld  h a v e  a  g o o d  o p p o r t u n i t y  t o  f o l l o w  u p  

s e v e r a l  h o r m o n a l  c h a n g e s  d u r i n g  a  l o n g - t e r m  s t u d y  i n  e a c h  m o n k e y .  

H o p e f u l l y ,  t h e s e  r e s u l t s  c o u l d  p r o v i d e  c o n s i d e r a b l e  u s e f u l  

i n f o r m a t i o n s  o f  c h r o n i c  m o r p h in e  e f f e c t s  u p o n  m a j o r  e n d o c r i n e  

d i s o r d e r s  a v a i l a b l e  f o r  f u t u r e  a p p l i c a t i o n  t o  t h e  c l i n i c a l  p r o b l e m s .
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A im s  o f  t h e  s t u d y

1 . T o  f o l l o w  u p  c h a n g e s  i n  m a j o r  s e r u m  h o rm o n e s  l e v e l  ( P R L ,  

TS H ,  T 4 , t e s t o s t e r o n e  a n d  c o r t i s o l )  a f t e r  a n  a c u t e  s u b c u t a n e o u s  

i n j e c t i o n  o f  m o r p h in e  h y d r o c h l o r i d e  i n  p u b e r t a l  a n d  a d u l t  m a le  

c y n o m o 1g u s  m o n k e y s .

2 .  T o  f o l l o w  u p  c h a n g e s  i n  m a j o r  s e r u m  h o rm o n e s  l e v e l  i n  

r e s p o n s e  t o  c h r o n i c  m o r p h in e  t r e a t m e n t  a n d  w i t h d r a w a l  i n  p u b e r t a l  

a n d  a d u l t  m a le  c y n o m o 1g u s  m o n ke y s

3 .  T o  i n v e s t i g a t e  t h e  p h a r m a c o k i n e t i c s  c h a n g e s  o f  m o r p h in e  

h y d r o c h l o r i d e  d u r i n g  t h e  c h r o n i c  t r e a t m e n t .

4 .  T o  i n v e s t i g a t e  some a s s o c i a t e d  c h a n g e s  d u r i n g  t r e a t m e n t  

p e r i o d  ( e . g .  B . W . ,  t e s t i c u l a r  s i z e  a n d  g a l a c t o r r h e a )
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