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desc r ibed :  (1) T h e r a p e u t i c  doses  of i m i p r a m i n e  do n o t  
a t t e n u a t e  t h e  d r ive  for food n o r  p roduces  i n somnie  ~. 
(2) I m i p r a m i n e  e la tes  depressed  p a t i e n t s  b u t  induces  nei-  
t h e r  p s y c h o m o t o r  h y p e r a c t i v i t y  n o r  m a n i c  e x c i t e m e n t  in  
n o r m a l  con t ro l s  ~. (3) Moto r  a c t i v i t y  of a n i m a l s  is n o t  in- 
c reased  b y  i m i p r a m i n e  even  in doses severa l  t imes  g r ea t e r  
t h a n  t h e  t h e r a p e u t i c  ones  ~. (4) M o n o a m i n e o x i d a s e  a c t i v i t y  
of t i ssue  of a n i m a l  g iven  i m i p r a m i n e  r e m a i n s  u n a l t e r e d  *,~. 
This  r e p o r t  deals  w i th  t h e  effects  of i m i p r a m i n e  in r a t s  
s ed a t ed  b y  reserpine .  

Results. 10 to  15 m g / k g  i. p. of i m i p r a m i n e  g iven  to  
r a t s  before  or  a f t e r  r e se rp ine  (up  to  2-5 m g / k g  i. p.} weak-  
ened  c e r t a i n  effects  of t h a t  a lkaloid .  A m o n g  o the r s  pa lpe-  
b ra l  ptosis  was less e n d u r i n g  a n d  i ts  onse t  was de layed.  
This  a n t a g o n i s m  was  e v e n  g r ea t e r  w h e n  th r ee  doses of 
i m i p r a m i n e  were g iven  20, 10, a n d  1 h before  reserpine .  

As p r e s e n t e d  in the  F igure  p a l p e b r a l  ptosis ,  h y p o t h e r -  
mia,  b r a d y c a r d i a ,  a n d  d i a r r h e a  all  i n d u ced  b y  2 m g / k g  
i. p. of r ese rp ine  were a n t a g o n i z e d  b y  the  s u b s e q u e n t  ad -  
m i n i s t r a t i o n  of 10 m g / k g  of i m i p r a m i n e .  O t h e r  exper i -  
m e n t s  r evea led  t h a t  t h e  degree  of th i s  a n t a g o n i s m  m a y  
v a r y  in in t ens i ty .  T h e  se lec t ion of p r o p e r  doses a n d  t i m e  
was cr i t ica l  in th i s  respect .  Ch lo rp romaz ine ,  2 m g / k g  i. p., 
g iven  1 h a f t e r  r ese rp ine  also cu r t a i l ed  h y p o t h e r m i a  a n d  
d i a r r h e a  caused  b y  rese rp ine  (Figure}. Th i s  a n t a g o n i s t i c  
effect  was c o n s i s t e n t l y  weaker  t h a n  t h a t  ev inced  b y  imi-  
p r a m i n e ,  a n d  was  o b s e r v e d  on ly  w i th  low doses for w h e n  
t h e  dose of c h l o r p r o m a z i n e  was  inc reased  h y p o t h e r m i a  

Fig. 9. Comparable sagittal section of cerebellum of normal littermate 
of the 'reeler' strain. Age 18 days, × 80. 
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Zusammen/assung 

E i n e  gene t i s ch  b e d i n g t e  B e w e g u n g s s t 6 r u n g  in de r  
H a u s m a u s  ~reeter~ w u r d e  u n t e r s u c h t .  Der  E r b g a n g  de r  
, r ee le r~r -Muta t ion  is t  e in fach  rezessiv.  I n  h o m o z y g o t e m  
Z u s t a n d  f t ihr t  das  Gen  zu G l e i c h g e w i c h t s s t 6 r u n g e n  u n d  
l e i ch t em Zi t t e rn .  

Das  S t u d i u m  der  Morpholog ie  des  Geh i rn s  der  {~reeler,>- 
MAuse ergab,  dass  die C y t o a r c h i t e k t o n i k  des  K l e i n h i r n s  in 
d ieser  M u t a n t e  ver~tndert  u n d  tei lweise ze r s t6 r t  ist. 

Interactions between Reserpine, 
Chlorpromazine, and Imipramine 

The  s imi l a r i t y  b e t w e e n  t he  chemica l  s t r u c t u r e s  of imi-  
p r a m i n e  IN-  ( y - d i m e t h y l - a m i n o p r o p y l / i m i n o d i b e n z y l h y -  
d roch lor ide ]  a n d  c h l o r p r o m a z i n e  i l 0 - ( - 3 - d i m e t h y l a m i n o  
propyl ) -2-ch loro  p h e n o t h i a z i n e  hyd roch lo r ide ]  m a y  ac- 
c o u n t  for some analogies  in t h e i r  r espec t ive  p h a r m a c o l o -  
gical  p rope r t i e sL  Occas iona l ly  the  t h e r a p e u t i c  ac t ion  of 
b o t h  d rugs  is c o m p a r a b l e  * bu t ,  as a rule,  ove rac t i ve  
sch izophren ics  are s eda t ed  b y  c h l o r p r o m a z i n e  while  endo-  
genous  depress ions  are  re l ieved b y  i m i p r a m i n e  ~-a Expe r i -  
m e n t a l  mode l s  for  t h e  s t u d y  of t h e  a n t i d e p r e s s a n t  effects  
of i m i p r a m i n e  are  no t  a t  p r e s e n t  ava i lab le .  On t he  o t h e r  
h a n d  d i f ferences  b e t w e e n  t he  a c t i o n  of th i s  d r u g  a n d  t h a t  
of o t h e r  C. N. S. s t i m u l a n t s  or a n t i d e p r e s s a n t s  h a v e  been  
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Interactions between reserpine, hnipramine and chlorpromazine 
Abscissas = ~ Time in h after reserpine injection. Ordinates = 
~ C°-[A], or pulses per nfinute-[B]. * = Degree of diarrhea and 
ptosis evaluated by an artbitrary score. Number of stars directly 
proportional to intensity of symptomatology. A = Rectal temper- 
ature and diarrhea. B = Heart rate and ptosis. Vertical bars = 

Range. Each point is the mean of at least 10 rats. 

1 R. I)OMENJOZ, W. THEOBALD, Areh. int. Pharm. 1°.0, t50 (1959). 
t<. l<uu~, Amer. J. Psych. It6, 4S9 (1958). 

a H. E. 1.r~niA~N, C. H. COHN, and R. L. I)E VERTEUIL, Canad. 
Psych. Ass. J. 3, 155 (1'a58). 

E. B. StaG, Canad. Psych. Ass. J. 4, Suppl. 75 (1959). 
E. COSTA, Int. Rev. Neurobiol. 2 (1960), ill press. 
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a n d  d i a r r h e a  induced  b y  reserp ine  were no t  reversed .  I n  
r a t s  s eda t i on  caused  by  c h l o r p r o m a z i n e  in jec t ions  was  
synerg i s t i c  w i t h  t h a t  of reserpine .  N o t  al l  t h e  p h a r m a c o -  
logical  ac t ions  of r ese rp ine  were a n t a g o n i z e d  b y  imip ra -  
mine.  In  a g r e e m e n t  w i th  THEOBALD s t he  b lock ing  in-  
duced  b y  reserp ine  on  a p rev ious ly  e s t ab l i shed  a v o i d a n c e -  
escape cond i t ioned  ref lex  was  una f f ec t ed  b y  i m i p r a m i n e .  
Us ing  i m i p r a m i n e  we were u n a b l e  to  s h o r t e n  t he  r e se rp ine  
induced  p ro longa t i on  of p e n t o b a r b i t a l  hypnos is .  H o w e v e r  
u n d e r  d i f fe ren t  e x p e r i m e n t a l  c o n d i t i o n s  D O M E N J O Z  I a n t a -  
gonized t he  ac t ion  of  t h e  a lka lo id  to  p ro long  b a r b i t u r a t e  
narcosis.  More r ecen t l y  SULSER 7 et al. successful ly  used 
i m i p r a m i n e  to a n t a g o n i z e  t he  effects  of r ese rp ine  on t h e  
depress ion  induced  b y  alcohol  in  mice.  Th i s  a n t a g o n i s m  
is s h o w n  on ly  w i t h  se lected doses  of alcohol.  A n  a t t e m p t  
to  e luc ida te  t he  m e c h a n i s m s  i n v o l v e d  in t h e  a n t a g o n i s m  
of reserp ine  effects  b y  i m i p r a m i n e  was  m a d e  b y  de te r -  
m i n i n g  t h e  c o n c e n t r a t i o n s  of  s e ro ton in  in b r a i n  of r a t s  
g iven  t h e  d rugs  in discussion.  Fo r  c o m p a r i s o n  a n i m a l s  
g iven  c h l o r p r o m a z i n e  e i t h e r  a lone  or  assoc ia ted  w i th  
rese rp ine  were also used.  The  resu l t s  o b t a i n e d  a n d  t h e  pa r -  
t i cu l a r  e x p e r i m e n t a l  c o n d i t i o n s  a re  p r e s e n t e d  in T a b l e  I. 

B r a i n  s e ro ton in  c o n t e n t  of r a t s  g iven  i m i p r a m i n e  3 h 
p r io r  50 m g / k g  i. p. of 5 H T P  ( 5 - b y d r o x y t r y p t o p h a n )  a n d  
ki l led a f t e r  1 h was n o t  g r e a t e r  t h a n  t h a t  of a n i m a l s  g iven  
on ly  5 H T P .  I t  is the re fo re  p r o b a b l e  t h a t  th i s  increase  of 
b r a i n  s e ro ton in  was i n d e p e n d e n t  f rom a n  ac t ion  of imi-  
p r a m i n e  on  syn thes i s  a n d  d e s t r u c t i o n  of t h e  b iogenic  
amine .  Th i s  idea  receives  s u p p o r t  in t h e  f i nd ing  t h a t  sero- 
t o n i n  c o n c e n t r a t i o n s  of spleen,  l iver  (Table  I I )  lung,  in- 
t es t ine ,  a n d  k i d n e y  were una f f ec t ed  b y  i m i p r a m i n e .  

MARSHALL et al. ,4 found  t h a t  i m i p r a m i n e ,  l ike reser-  
p ine  lz, i n h i b i t e d  s e r o t o n i n  u p t a k e  b y  p la t e l e t s  a n d  lowered 
t he  s e ro ton in  c o n t e n t  of p la te le ts .  H o w e v e r  i m i p r a m i n e  
does n o t  re lease t i ssue  se ro ton in .  

T h e  dep le t ion  of b r a i n  s e r o t o n i n  caused  b y  rese rp ine  
was  n o t  p o t e n t i a t e d  b y  i m i p r a m i n e  (Table  I) .  15 m g / k g  of 
c h l o r p r o m a z i n e  g iven  1 h p r io r  r ese rp ine  d id  n o t  p r e v e n t  
t he  dep l e t i on  of b r a i n  s e r o t o n i n  (Table  I). 

To c o m p l e t e  t h e  s t u d y  of t h e  i n t e r a c t i o n s  b e t w e e n  imi-  
p r a m i n e  and  s e ro ton in  t he  effect  of i m i p r a m i n e  on  5 H T P  
induced  d i a r r h e a  in mice 16 was c o m p a r e d  to  t h a t  of chlor-  
p romaz ine .  I n  v ivo  (Table  I I I )  i m i p r a m i n e  was a weake r  
a n t a g o n i s t  of s e r o t o n i n  t h a n  ch lo rp romaz ine .  T h e  l a t t e r  

T a b .  I 

Drug injected ~ mg/kg i.p. 

Saline . . . . . . . . . . . . . . . . .  
Reserpine 1.0 . . . . . . . . . . . . . .  
Reserpine 2-5 . . . . . . . . . . . . . .  
Imipramine 5-0 . . . . . . . . . . . . .  
Imipramine 7.5 . . . . . . . . . . . . .  
Imipramine 10-0 . . . . . . . . . . . .  
Imipramine 15-0 . . . . . . . . . . . .  
Chlorpromazine 10'0 . . . . . . . . . . .  
Chlorpromazine 15.0 . . . . . . . . . . .  
Imipralnine 15-0 + Reserpine 1.0 . . . . .  
Imipramine 15.0 + Reserpine 2-5 . . . . .  
Chlorpromazine 15.0 + Reserpine 1.0 . . 
Chlorpromazine 15 + Reserpine 2-5 . . . 

Brain Serotoninb ng/g 

Bioassay  e 

241 (285-197) (25) 
160 (191-120) 02)  
142 (182-102) (12) e 
259 (288-231) ( 6 )  

516 (645~,04) (16) e 
422 (476-373) ( 6 )  e 
278 (422-147) ( 9 )  
486 (686 -286) (6 )  
270 (303-237) (11) 

313 (384-242) ( 6 )  

Spec t ro f luo r ime t r i c  A s s a y  a 

470 (486~56) (50) 
270 (312 288) ( 8 )  e 
170 (190-180) (25) e 

550 (610M90) ( 8 )  

700 (754-646) ( 8 )  e 

530 (574~86) (16) 
300 (333~67) ( 8)e 
320 (357-283) ( 8)e 

340 (385-295) (16)e 

The t ime i n t e r v a l  be tween  in jec t ions  was  1 h.  b The  a n im a l s  were  kil led 4 h a f t e r  the  in jec t ions .  W h e n  rese rp ine  was  in j ec t ed  
wi th  o t h e r  d rugs  the  an ima l s  were  kil led 4 h a f t e r  reserpine .  * B i o a s s a y  was  p e r f o r m e d  in  200 g W i s t a r  r a t s  a c c o r d i n g  to  GARVEN 8. 
a S p e c t r o f l u o r i m e t r i c  m e a s u r e m e n t  of s e r o t o n i n  was  p e r f o r m e d  in 200 g. S p r a g u e - D a w l e y  r a t s  a c c o r d i n g  to  BOGDANSKY et al. 9. 

e Significant at P = 0.5 level versus controls. 
In parenthesis are reported the fiducial limits and the number of animals. Fiducial limits = mean + (S. E. × T) calculated at P = 0.1 

with n-2 degrees of freedom 10. 

I m i p r a m i n e  a n d  to a lesser e x t e n t  c h l o r p r o m a z i n e  signi-  
f i can t ly  increased b r a i n  se ro ton in  c o n c e n t r a t i o n s .  Af te r  
single i n t r a p e r i t o n e a l  in j ec t ions  of i m i p r a m i n e  (15 mg/kg)  
t h e  increase  of b r a i n  se ro ton in  r eached  i ts  p e a k  w i t h i n  
4 -5  h and  d i s appea red  in a p p r o x i m a t e l y  8 h.  M a x i m a l  ef- 
fects  were o b t a i n e d  w i t h  10-15 m g / k g  of i m i p r a m i n e ,  
while  g rea te r  doses were e v e n t u a l l y  less effect ive.  T he  
necess i ty  to  select  dose and  t i m e  could exp la in  t he  n e g a t i v e  
resu l t s  o b t a i n e d  b y  PLETSCHER 11. The  increase  of b r a i n  
se ro ton in  a f t e r  i m i p r a m i n e  was smal l e r  t h a n  t h a t  found*2 
in b r a i n  of r a t s  g iven  m o n o a m i n e o x i d a s e  i n h i b i t o r s  b u t  
c o m p a r a b l e  w i t h  t h a t  found  a f t e r  e l ec t roshock  13. Un l ike  
slow ac t ing  MAOI  n t h e  rise of b r a i n  s e r o t o n i n  caused  b y  
i m i p r a m i n e  was no t  g rea t e r  in chron ic  (Table  I I )  t h a n  in 
a c u t e  expe r imen t s .  

6 W. THEOBALD, Med. exper .  1, 102 (1959). 
7 F. SULSER, J.~rATMS, B. B. BRODIE, Fed .  Proc.  19, {268 (1960). 
a j .  D. GARVEN, Br i t .  J .  P h a r m a c o l  11, 66 (1956). 
g D.  F.  BOGDANSKI, A. PLETSCHER, 13, B. BRODIE, a n d  8, J .  

UDENFR|END, J. P h a r m a c o l .  117, 82 (1956). 
10 "W. J .  D i x o n  a n d  F. J .  MASSEY, Introduction to StatisticalAmt- 

lysis (McGraw-Hi l l  1951), p. 157. 
11 A. PLETSCHER a n d  K. F.  GEV, Helv .  phys io l ,  p h a r m .  A c t a  17, 

C 35 (1959). 
,3 S. S~'Ec:roR, P . A .  SNORE, a n d  B. B. BRODIE, J .  P h a r m a c o L  

128, 15 (1960). 
la S. GARATTINI, Sonderd. Schweiz. Arch. NeuroL Neurochem. 

Psych. 84, '269 (1959). 
14 E.  F.  MARSHALL, G. S. STIRLING, A. C. TAIT, a n d  A. TODRICK, 

Bri t .  J .  P h a r m a c o l .  (1960), in press.  
15 B. F. HUGHES a n d  B. B. BRODIE, J .  P h a r m a c o l .  127, 96 (1959). 
16 D.W.WOOLLEY, Proc .  Soc. exp.  Biol.  Med.,  N .Y.  98, 367 (1958). 
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also a n t a g o n i z e d  more  ef f ic ient ly  t h a n  i m i p r a m i n e  t he  
ac t ions  of h i s t a m i n e  4 a n d  c a t e c h o l a m i n e s  L 

Conclusions. T h e  resu l t s  r e p o r t e d  in t h i s  p a p e r  d e m o n -  
s t r a t e  t h a t  i m i p r a m i n e  cur ta i l s  se lected pha r m aco l og i ca l  
ac t ions  of r ese rp ine  inc lud ing  b r a i n  s e ro ton in  dep le t ion .  
Imipramine an tagon izes  reserp ine  more  ex t ens ive ly  t h a n  
c h l o r p r o m a z i n e  does. Y e t  t he  l a t t e r  i nh ib i t s  t he  effects  of 
t h e  b iogenic  a m i n e s  re leased  b y  rese rp ine  more  p r o m p t l y  
t h a n  imip ramineL4 .  In  ca t s  t he  effects  of b l o o d - b o r n e  
n o r e p i n e p h r i n e  are  i n h i b i t e d  b y  c h l o r p r o m a z i n e  ~ b u t  
p o t e n t i a t e d  b y  2 to  5 m g / k g  of i m i p r a m i n e  4. G r e a t e r  
doses  of i m i p r a m i n e  i n h i b i t e d  e p i n e p h r i n e  and  norep ine -  
p h r i n e  effects  is. H o w e v e r  i m i p r a m i n e  d i f f e ren t ly  f rom 
classic coca ine- l ike  sens i t izers  ~9 fails to  p o t e n t i a t e  t he  
r e sponse  of n i c t i t a t i n g  m e m b r a n e  to  t he  s t i m u l a t i o n  of 
cerv ica l  s y m p a t h e t i c  pos tgang l ion ic  ne rves  ~7. T he  seda-  
t ive  a c t i v i t y  of c h l o r p r o m a z i n e  a n d  i m i p r a m i n e  seems to 
be  r o u g h l y  co r re l a t ed  to  t h e i r  r e spec t ive  c a p a c i t y  to  in- 
h i b i t  n o r e p i n e p h r i r e  effects.  

T h e  i n h i b i t i o n  of s e r o t o n i n  u p t a k e  b y  p la t e l e t s  caused  
b y  rese rp ine  14 a n d  i m i p r a m i n e  la sugges t s  t h a t  these  d r u g s  
i m p a r e  ac t ive  t r a n s p o r t  of t he  amine .  I m i p r a m i n e  a n d  
rese rp ine  also a l t e r  b r a i n  s e ro ton in  c o n c e n t r a t i o n s  b u t  
these  changes  are  in oppos i te  d i rec t ion .  T h u s  a compe t i -  
t i o n  for i den t i ca l  s i tes  of ac t ion  a l t h o u g h  possible  does  n o t  
r ead i ly  exp l a in  t he  i n t e r a c t i o n s  b e t w e e n  rese rp ine  a n d  
i m i p r a m i n e .  H o w e v e r  t he  poss ib i l i ty  t h a t  t h e  effects  of 
i m i p r a m i n e  on  ac t ive  t r a n s p o r t  of s e ro ton in  p l ay  a role 
in  t h e  i n t e r r e l a t i o n s  b e t w e e n  t h i s  d rug  a n d  rese rp ine  
c a n n o t  be  exc luded.  

In  conc lus ion  t he  m e c h a n i s m s  i nvo lved  in t he  an t ago -  
n i sm  b e t w e e n  rese rp ine  a n d  i m i p r a m i n e  a n d  b y  a n d  large 
in t h e  t h e r a p e u t i c  ac t ion  of i m i p r a m i n e  r e m a i n  p rac t i ca l ly  
u n k n o w n .  The  di f ference b e t w e e n  t he  p h a r m a c o l o g i c a l  
ef fects  of c h l o r p r o m a z i n e  a n d  i m i p r a m i n e  are  a t  p r e s e n t  
on ly  q u a n t i t a t i v e ,  b u t  no t  qua l i t a t i ve .  C h l o r p r o m a z i n e  
a n d  i m i p r a m i n e  a re  b o t h  s e d a t i v e  a n d  a n t a g o n i s t  of re- 
serp ine .  I n  t h e  case  of c h l o r p r o m a z i n e  b o t h  ac t iv i t i e s  h a v e  
a c o m p a r a b l e  low t h r e s h o l d  a n d  t h e  t w o  ac t ions  a l m o s t  
over lap .  In  t he  case of i m i p r a m i n e  t he  s eda t ion  is caused  b y  
doses g r ea t e r  t h a n  those  a n t a g o n i z i n g  reserpine .  

Tab. II 

ng/g of Serotonin 
Tissue 

Controls [ hnipramine 

Brain (30) 309 (359-269) (18) 445 (499-391) 
Spleen (30) 1520 (1780-1260) (18) 1692 (2050-1334) 
Liver (30) 146 (170-122) (18) 113 (133-93) 

a 20 mg/kg of imipramine were injected 7 times during 96 h, 
last injection 70 rain before killing the animal. Serotonin 
assayed according to the biological method of GARVEN 7. 

Tab. IIf. Antagonism on 5-HTP Induced Diarrhea in Mice 

Drug injected mglkg EDso • ID~o 
i. p. 20 rain before 5-HTP mg/kg mg/kg LI)~o/EDa0 

(mg/kg i.p.) i.p. i .v.  

Chlorpromazine 3.64 50 13.73 
Irnipramine 20.00 38 1-94 

According to LITCHFIELD and WILCONXON 20. 

E.  COSTA, S. (;ARATTINI, a n d  I.. VALZELL] 

Galesburg State Research Hospital, Galesburg (Ill.) and 
Istituto di Farmacologia, Universit~ degli Studi, Milano 
(Italy), February 18, 1960. 

Riassunto 

Sia Ia c l o r o p r o m a z i n a  che  l ' i m i p r a m i n a  a n t a g o n i z z a n o  
d e t e r m i n a t i  e f fe t t i  fa rmacologic i  del la  rese rp ina .  L ' e f f e t t o  
a n t a g o n i s t a  d e l l ' i m i p r a m i n a ,  che come quel lo  del la  cloro- 
p r o m a z i n a  r ich iede  condiz ioni  s p e r i m e n t a l i  a p p r o p r i a t e  
h a  un  pifi a m p i o  spe t t ro .  L ' e f fe t to  s eda t ivo  del la  cloro- 
p r o m a z i n a  ~ pifi m a r c a t o  di quet lo  del la  i m i p r a m i n a  ed  
s inergico  con la dep res s ione  i n d o t t a  da l l a  rese rp ina .  

17 S. CURVOISIER, J. FOURNEL, R. DUCROT, M. KOLSKY, and P. 
KOETSCItET, Arch. int. Pharmacodyn. 92, 305 (1953). 

18 e.  TRENDELENBURG, J. Pharmacol. 125, 55 (1959). 
Ig C. MORPURGO and E. COSTA, unpublished observations 
~0 j .  j .  L1TCttFIELD, JR., and F. Wu.coxoN, J. Pharmacol. 96, 99 

(1949). 

Hematological and Serological Investigations 
in Heteroparabiosis 

M a n y  inves t i ga t i ons  on  e x p e r i m e n t a l  h o m o i o p a r a b i o s i s  
of a d u l t  a n i m a l s  h a v e  s h o w n  t h a t  p a r a b i o t i c  i n t o x i c a t i o n  
occurs  b e t w e e n  u n r e l a t e d  spec imens  1. Th i s  i n t o x i c a t i o n  
in one of t he  p a r t n e r s  a p p e a r s  in t h e  form of s t r o n g  hemo-  
ly t ic  anemia ,  loss of weight ,  a n d  i n v o l u t i o n  of l y m p h o i d  
t issues,  r e su l t i ng  in d e a t h  w i t h i n  two weeks ~, In  t he  o t h e r  
p a r a b i o n t ,  t hese  m a n i f e s t a t i o n s  are f r e q u e n t l y  accom-  
p a n i e d  by  p o l y c y t h e m i a  a n d  h y p e r p l a s i a  of l y m p h o i d  tis-  
sues. P a r a b i o t i c  i n t o x i c a t i o n  is due  to  gene t ic  a n d  sero- 
logical  d i f ferences  b e t w e e n  t he  p a r t n e r s ,  s ince t he  s y m p -  
t o m s  of i n t o x i c a t i o n  h a v e  n e v e r  been  obse rved  in pa ra -  
biosis  of i n b r e d - s t r a i n  mice or in mice of c lose ly- re la ted  
s t r a i n s  a-5. CHUTE a n d  SOMMERS 6 con f i rmed  the  i m m u n o -  
logical bas is  of p a r a b i o t i c  i n t o x i c a t i o n  b y  the i r  d i s cove ry  
of h e m a g g l u t i n i n s  a g a i n s t  e r y t h r o c y t e s  of t he  a n e m i c  
p a r a b i o n t  d u r i n g  r a t  pa rab ios i s  w i th  severe  h e m o l y t i c  
a n e m i a  in one  of t he  p a r t n e r s .  

Th i s  r e p o r t  refers  to  hema to log ica l  a n d  serological  in- 
v e s t i g a t i o n s  on  e x p e r i m e n t a l  m o u s e - h a m s t e r  h e t e r o p a r a -  
biosis where  a n  in t ens i f i ca t ion  of s y m p t o m s  of p a r a b i o t i c  
i n t o x i c a t i o n  were to be expec t ed  in consequence  of g r e a t e r  
gene t ic  a n d  serological  d i f ferences  b e t w e e n  the  p a r a b i o n t s .  

In  our  e x p e r i m e n t s ,  u n r e l a t e d  whi t e  mice and  inb red  
C57 B L  and  CBA mice,  a n d  go lden  h a m s t e r s  (Mesocricetus 
auratus) were used. In all, 100 h e t e r o p a r a b i o t i c  pa i r s  
were ca r r i ed  o u t  b y  u n i t i n g  mice w i th  h a m s t e r s  u n d e r  
e t h e r  a n e s t h e s i a  b y  coe l ioanas tomos is .  Blood for inves t i -  
ga t ions  was t a k e n  in mice f rom the  ta i l  a n d  hea r t ,  a n d  in 
h a m s t e r s  f rom the  h e a r t  i m m e d i a t e l y  before  pa rab ios i s  
a n d  on  t he  4 th, 7 tll, 10 TM, and  14 TM days  d u r i n g  parab ios i s .  

1 j .  C. FlS~RTV, P*hysiol. Rex'. 32, 277 (195~). 
2 R. g. I~ILLINGHAM, Science 130, 947 (1959). 
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4 g. KONIECZNA-MARCZYI~SKA and A. ~KOVVRON-CENDRZAK, Folia 

biol. 7, 9 (1959). 
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5, 32 ° (1959). 
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