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The course  of embryogenes i s  is dis turbed in CBA mice during prolonged adminis t ra t ion of 
morphine. There  is a para l le l  dec rease  in the level  of ant ibody-synthesizing cells  and a sig- 
nificant fall  in cooperat ive in teract ion between T-  and B-lymphocytes  in response  to injection 
of sheep 's  red blood cells.  Meanwhile st imulation of bone marrow cel ls  and specific sensi t iza-  
tion of p roducers  of migrat ion inhibition fac tor  to antigen f ro m  the brain of mice t r ea ted  with 
morphine are  observed.  
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States of narcot ic  depeudeaee a r e  accompanied by dis turbance of the reproduct ive  function in man. 
According to modern views of the pathogenesis of addiction to narcot ics  and, in par t icu la r ,  to opium, complex 
relat ions exist  between the opiate r ecep to r s  of the synaptic membrane  and endogenous peptides with morphine-  
like act ivi ty (endorphines and enkephalins) [15, 16]. It has been shown that narcot ics  inhibit the functional ac-  
t ivi ty of the gonads in the male and female indi rec t ly  through this sys tem,  by lowering the gonadotrophin, t e s t o s -  
te rone ,  and es t rogen levels [1, 5]. An important  ro le  in the pathogenesis of addiction to narcot ics  is undoubted- 
ly played by immune mechanisms also. This suggestion is based on the resu l t s  of previous investigations by 
the presen t  wr i t e r s  [3, 4] and others  [14], which showed that the hormonal  act ivi ty of es t rogens  is d i rec t ly  de- 
pendent on the immune response .  The re  is  also evidence [2] that prolonged morphinization is accompanied by 
the development of immunological  react ions  such as associat ion of the xenobiotic with albumins and ),-globulins 
[6], synthesis  of antibodies and autoantibodies [9], and also the development  of skin hypersens i t iv i ty  reac t ions  
[13]. 

The object of the p r e s e n t  invest igat ion was to compare  reproduct ive  t ract ions  with cer ta in  nonspecific 
and specif ic  indices of the immune response  of CBA mice during chronic  adminis t ra t ion of morphine.  

E X P E R I M E N T A L  M E T H O D  

A model of chronic morphinizat ion was produced by adminis t ra t ion of  unconjugated morphine-HC1 in 
physiological  saline to sexually mature  female CBA mice in accordance with the scheme descr ibed in [13]. The 
narcot ic  was applied subcutaneously in ine reas ing  doses f r o m  4 to 40 mg/kg body weight, in four courses ,  each 
lasting 10 days, with intervals  of 10 days between them. Reproductive function was a s ses sed  by mating the 
morphinized females  with intact  males .  The number  of implantation si tes,  the number  of embryos ,  and the num- 
ber  of pregnant  animals  u s a  percentage of  the total  in the exper imenta l  and intact groups were determined.  
Severa l  immunological  indices also were studied. To es t imate  the number  of s t em cells ,  105 viable bone mar -  
row cells  f rom 10 exper imenta l  and 10 intact  donors  were t ransplanted into syngeneic rec ip ients  i r rad ia ted  in 
a dose of 850 R. On the 8th day the number  of co lony-forming units (CFU) in the i r  spleens was counted. The 
ant ibody-synthesizing function was es t imated  a f t e r  p re l iminary  intravenous injection of sheep 's  red  blood cells  
(SRBC) in a dose of  5 • l0 s cel ls  pe r  mouse. Cooperat ive in teract ion between T -  and B-lymphocytes  was de-  
t e rmined  f r o m  the number  of ant ibody-synthesizing cells  appearing against  SRBC af te r  simultaneous in t ra -  
venous injection of 2 • 1 0  7 thymocytes  and 1 • 107 bone marrow cel ls  into ssmgeneic supralethaUy i r rad ia ted  r e -  
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Fig. 1. Reproductive function in female CBA 
mice taking morphine. Absc issa ,  ratio d is -  
tribution of animals among groups; ordinate: 
A) number of implantation s i tes ,  B) number 
of embryos.  
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Fig. 2. Number  of  co lon ies  of  s t e m  ce l l s  
after transplantat ion of 105 syngeneic  bone 
marrow ce l l s .  Obliquely shaded column, 
experiment;  black column,  control .  

Fig. 3. Specif icity of  ce l lu lar  re sponse  to 
inject ion of morphine into CBA mice .  Tes t  
s y s t e m s :  A) with antigen f r o m  brain of  
morphinized mice ,  B) with antigen f r o m  l iver  
of morphinized mice ,  C) re sponse  of  intact 
mice  to antigen f r o m  brain of  morphinized 
animals .  

cipients.  The level  of specific cel lular  reactivity was determined by the maerophage migration inhibition test  
from capil lary tubes [7]. Saline extracts  obtained after centrifugation of the brain and l iver t i s sue  of mice 
treated with morphine and of intact animals at 20,000 g were used as the antigens. 

EXPERIMENTAL RESULTS 

Analys i s  of  the reproduct ive  function of the groups of  control  and exper imenta l  an imals  showed that 
fert i l i ty  was  cons iderab ly  reduced during chronic  morphine administrat ion.  In part icular ,  the number  of i m -  
plantation s i tes  in the exper imenta l  mice  was not more  than 52.2% of  that in the intact controls .  Morphine 
sharply disturbed embryonic  development .  In the group of morphinized f emales  this  p a r a m e t e r  was  41.2%, but 
did not exceed 10% in the control .  The resu l t s  of  one exper iment  to study the number  of  implantation s i tes  and 
the number of  e m b r y o s  in 20 f emales  taking morphine and 20 control  animals  are  g i v e n i n  Fig. 1. Clearly  the 
leve l  of  these  indices  in the exper imenta l  s e r i e s  was  s ignif icantly  lower  than in the control .  
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The study of the immune response  to the model chosen demonst ra ted  that morphine acts on various 
stages of the immunocompetent  sys tem,  s tar t ing with the s tem cell,  Chronic morphinization of  mice was ac-  
companied by stimulation of s t em cel ls  (Fig. 2). The number  of CFU in this group of animals  was 23.8• l0  s 
bone marrow cel ls ,  whereas  in the control  it  did not exceed 12.1 x 105. A significant dec rease  in the humora l  
response  also was recorded:  the number  of ant ibody-synthesizing cel ls  in the spleens of the female mice r e -  
ceiving morphine was 47 • 106, compared with 221 x 106 in the c o n t r o l  S imi lar  resu l t s  also were obtainedwhea 
cooperat ive act ivi ty of T -  and B- lymphocytes  in r e sponse  to injection of SRBC was est imated.  In the morph-  
inized mice the immune response  was depressed  by one- th i rd  compared with that  in intact animals.  

The resu l t s  a re  ve ry  in teres t ing  for they revea l  specif ic  sensi t izat ion of T- lymphocytes  producing the 
fac tor  inhibiting macrophage migrat ion in mice exposed to the chronic action of morphine. In a sys t em in 
which per i toneal  exudate f r o m  mice receiving morphine and antigen isolated f ro m  th e i r  brain were used the 
migrat ion index was 0.19. This resul t  indicates a high level  of sensi t izat ion to the p r i m a r y  ta rge t  cells  for  
morphine. The specif ic i ty  of the response  was confirmed by two controls:  the react ion with antigen f rom l iver  
of morphinized animals,  when the migrat ion index was 0.68, and the react ion of morphine- t rea ted  mice to 
antigen obtained f rom the brain of intact  females  (migration index 1.17). 

Prolonged morphinizat ion is thus accompanied by considerable changes in severa l  immunological  in- 
dices and by depress ion  of reproduct ive  functions in females.  Morphine exhibits i ts s t rongest  effect  on brain 
t i ssue,  the antigenic p roper t i e s  of which are  changed. These  observat ions a re  indi rec t ly  conf i rmed by resu l t s  
obtained by other  workers  who found changes in protein synthesis  in the brain under the influence of morphine 
[8, 11]. When the effects  of morphine on the immune sys tem are  assessed ,  in connection with the facts des-  
cr ibed above the p resence  of a common 0-ant igen in the thymus and brain t i ssue should be noted. In this con- 
nection the possibi l i ty  of d i rec t  involvement of the thymus at a pa r t i cu la r  stage in the pathogenesis of opium 
addiction, with subsequent dis turbance of immune and reproduct ive  functions, cannot be ruled out. 
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