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Immunosuppressive effect of A.CA placenta fractions in A.CA recipients of split A/Sn heart transplants 

EXPERIENTIA 32/9 

Treatment No. of transplants Mean survival and range (days) 

None 
Placenta homogenate �9 (A.CA • A/Sn) 
Placenta pellet b (A.CA • A/Sn) 
Placenta supernatant ~ (A.CA • A/Sn) 
Placenta supernatant concentrated" (A.CA • A/Sn) 
Placenta supernatant concentrated ~ (A.CA • A.CA) 
Serum from pregnant A.CA (A.CA x A/SnJ 
Amniotic fluid from pregnant A.CA (A.CA • A]Sn a) 

8 1L3 (9-13) 
8 13.5 (10-20} 
6 11.0 (10-12) 
6 13.0 (11-15) 
9 15.3 (13-17) 
5 11.5 (10-12) 

11 10.3 (7-13) 
9 11.4 (9-14) 

~0.3 ml given i.p. on every 2nd day after transplantation starting on day 0. b0.15 mI given i.p. on every 2nd day after transplantation start- 
ing on day 0. ~0.15 nfl of serum given i.p. on days 0, 6 and 9 after transplantation, a0.15 nfl of amniotic fluid given i.p. on days 0, 6 and 12 
after transplantation. 

A.CA recipients  received 0.15 ml of the  resuspended  pel le t  
or 0.3 ml of the  concen t r a t ed  s u p e r n a t a n t s  (24 mg pro te in /  
ml) i.p. oil every  2nd day  af ter  t r ansp lan ta t ion ,  s t a r t ing  
on day  0. 

Results and discussion. Placen ta  supe rna t an t ,  par t i -  
cular ly af ter  concent ra t ion ,  s ignif icant ly  (t(16) = 5.51 xxx)  
prolonged the  survival  of s t rongly  H-2 incompat ib le  spli t  
A/Srt h e a r t  t r a n s p l a n t s  (Table}. In  cont ras t ,  ne i ther  
p lacen ta  s u p e r n a t a n t  (24 mg prote in/ml)  f rom A.CA 
females m a t e d  w i t h  A.CA males,  nor  amniot ic  fluid 
(12 mg prote in/ml)  or se rum from A.CA females  m a t e d  
wi th  A /Sn  males,  had  any  signif icant  immunosuppress ive  
effect.  

The nega t ive  results  wi th  amnio t ic  fluid and p lacen ta  
s u p e r n a t a n t s  f rom females of the  A.CA • A.CA ma t ing  

speak aga ins t  ~-fe toprote in  19 as the  major  immunosup-  
pressive factor.  Nei ther  do the  la t t e r  results  suppor t  the  
idea t h a t  p lacenta l  g lycoprote in  hormones11, la 16 are re- 
sponsible for the  effect. Other  possible factors  which could 
explain t he  immunosuppress ive  effect  are ma te rna l  serum- 
der ived e-globulins 17 or an t ibod ies<  The fac t  t h a t  only 
p lacen ta  s u p e r n a t a n t  f rom A.CA mice m a t e d  wi th  A/Sn  
males had  d is t inc t  immunosuppress ive  effect is compat ib le  
w i th  an effect  med ia ted  by  ant ibodies  or an t igen -an t ibody  
complexes ;  b u t  fu r ther  expe r imen t s  are necessary  in 
order  to  iden t i fy  the  act ive principle.  

1] S. S. OGRA, R. A. MUROrrA and T. B. TONASI, JR., imnmn. 
Cornmun. 3, 497 (1974). 
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Summary. A side-effect  of the  admin i s t r a t ion  of cypro te rone  acetate ,  an an t iandrogenic  steroid,  to newborn ,  juvenile 
or adul t  male mice (in doses comparab le  to those  used clinically) was found in a marked  reduc t ion  of the  whi te  pulp of 
the  spleen and reduced weight  or even absence of the  t h y mu s .  

The an t iandrogenic  steroid,  cypro te rone  ace ta te  (6- 
chloro - 17-hydroxy-  l~ ,2e-methylene-pregna-4 ,6-d ien-3 ,  20 
dione acetate ,  Androcur ,  Schering AG, Berlin) is being 
used in h u m a n  medicine when  the  p roduc t ion  of endogen-  
ous t e s tos te rone  is to be inhibi ted  (sexual de v ia t ions  such 
as hypersexua l i ty ,  benign pros ta t ic  hyperplas ia ,  p ros ta t ic  
cancer) 1 5. 

We used cypro te rone  ace ta te  (CA) in some exper imen ta i  
s tudies  a imed a t  specificalIy inhibi t ing cer ta in  cellular 
ant igens  of which  the  express ion tu rned  out  to be to some 
e x t e n t  a n d r o g e n - d e p e n d e n t  6, 7. CA was given s.c. to  new- 
born,  juvenile  or adul t  male mice for 4 or 6 weeks or only 
as a single dose (Table). The long- te rm dosage was cal- 
cula ted  (on b o d y  weight  basis) f rom the  doses repor ted  
to  be admin is te red  per  os in man.  T h a t  the i r  biological 
effect  m a y  be equiva len t  seems to be ind ica ted  by  a 
similar p ic ture  of spermatogenes i s  which  was no t  com- 
ple te ly  d is turbed,  only  the  p roduc t ion  of spe rm being 
marked ly  inhibi ted.  

The body  weight  was reduced only in the  groups where 

the  t r e a t m e n t  was s t a r t ed  in newborn  or juvenile  males. 
Spermatogenes is  was inhibi ted  in all groups and tes tes  
weight  reduced  in mos t  of them.  A reduced spleen weight  
was found only when  the  t r e a t m e n t  was s t a r t ed  neona-  
tally, bu t  the  micros t ruc ture  of the  organ was affected in 
all groups;  there  was always an increased granulopoiesis  
and erythropoies is  in the  red pulp,  whereas  the  whi te  
pulp  was reduced and occasional ly a lmos t  comple te ly  
lacking. In  the  t hymus ,  the  change  concerned  weight  and 
mos t ly  also morpho logy  i r respect ive  of the  age at  which 
the  t r e a t m e n t  was s t a r t ed  and the  dose adminis tered .  
The organ was somet imes  hard  to detect ,  even histologi- 
cally. The s t r iking reduct ion  of size was in some cases ac- 
compan ied  by  so drast ic  a deple t ion  of l ymphocy te s  t h a t  
the  cor tex  and medul la  were v i r tua l ly  indist inguishable.  
Also f requen t ly  observed was d i la ta t ion  of blood vessels 
in the  medulla.  Fol lowing a single admin i s t r a t ion  of CA, 
par t icu lar ly  in tile h igher  dose range,  the  normal  struc-  
ture  of t he  t h y m u s  was somet imes  reversed in t h a t  the  
medul la  con ta ined  more  l y m p h o c y t e s  t h a n  the  deple ted  
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Mode of administration Mean weight ( •  standard deviation) of Spermatogenesis 
(% of tubules with 

Age period Daily dose Body wt. Testes Spleen Thymus mature sperm) 
(weeks} (rag/male) (g) (rag) (rag) (mg) 

0-4 0.2 from day l-20 8.7~=1.0 ~ 1 8 . 5 i  8.3 ~ 36.1=~ 3.7 ~ 8.8~= 3.3 ~ none 
(6 males) 2.0 from day 21-30 retardation, picture 

resembles that in 
2-week-old normal males 

16.9~ 
2.6 �9 

18.3~ 

6.8 ~ 
13.9~ 
9.1a 

4-10 0.1 20.3 i 0.9 ~ 169.5+:13.3 89.3 ~ 12.2 9.8~= 3.3 ~ 
(i5 males) 0.5 16.8 j_ 1.3 ~ 113.4 i 13.4 a 77.1 ~ 12.1 3.5~_ 2.5 �9 

1.0 16.0 ~ 1.4 ~ 127.7 ~: 21.3 �9 73.1 i 11.8 not detectable 

8-14 0.1 22.7 ~2 2.2 132.9 ~ 28.3" 165.92[_53.7 11 .3•  3.8~ 
(19males) 0.5 20.8 J- 1.1 149.5 ~= 5.4 114.1 q2 34.4 2.8 xc 0.5 ~ 

1.0 19.6 i 0.9 131.7 ~ 18.4 �9 112.0 i 18.8 3.8j-  0.3 ~ 

a single dose 
4 0.1 1.4.9 -L 0.9 n.d. 52.0 ~ 17.2 ~ n.d. 
(18 males) 1.0 14.0 • 1.0 28.9 • 6.0 ~ 

4 (8 males) 14.4 :L 0.9 99.2 :L 11.5 105.4 -c 27.8 70.5 ~- 6.8 - 
10 (5 males} - 24.2 ~ 0.8 185.1 -k 23.5 82.8 • 6.9 48.8 • 4.1 38.9 
14 (8 males) - 23.0 i 2.3 163.2 • 16.8 121.9 ~2 2.3 49.3 j= 14.9 47.3 

Values differ significantly at the 0.05 level (by the t-test) from the appropriate controI. 

cor tex .  D i s i n t e g r a t i o n  of nucle i  a n d  the  p re sence  of t he i r  
p h a g o c y t i z e d  r e m n a n t s  in r e t i cu locy te s  w a s  occas iona l ly  
o b s e r v e d  in t h e  m e d u l l a  (Figure) .  

T h e  effects  of s t e ro id  h o r m o n e s  on  l y m p h o i d  t i s sues  
a n d  t h r o u g h  th i s  on  i m m u n i t y  were  d e m o n s t r a t e d  in 
v a r i o u s  e x p e r i m e n t a l  s i t u a t i o n s  a-la. Fo l lowing  t h e  long-  
t e r m  a d m i n i s t r a t i o n  of CA, t h e  c h a n g e s  in t he  w e i g h t  a n d  
m i c r o s t r u c t u r e  of t h e  t h y m u s  a n d  sp leen  es sen t i a l ly  re- 
s e m b l e d  t h o s e  a f t e r  r e p e a t e d  doses  of t e s t o s t e r o n e  11. The  
p i c t u r e  seen 48 h a f t e r  a s ingle  dose  of CA is r e m i n i s c e n t  
of t he  effect  of co r t i sone  ~4, e x c e p t  for  t he  s igns  of cell dis- 
i n t e g r a t i o n  be ing  less f r e q u e n t  w i t h  CA insp i re  of t he  
s t r i k ing  dep le t i on  of l y m p h o c y t e s .  Th i s  d i f ference  m i g h t  
ind ica te  t h a t  t h e  acu t e  l y m p h o l y t i c  effect  of co r t i sone  15 
is n o t  p r o d u c e d  b y  CA w h i c h  m a y  r a t h e r  acce le ra te  t he  
m i g r a t i o n  of l y m p h o c y t e s  f r o m  the  t h y m u s ,  as does  
t e s t o s t e r o n e  w h e n  a d m i n i s t e r e d  r e p e a t e d l y  ~x. 

Thynms of a 30-day-old male mouse 48 h following a single dose 
of 1 mg CA: the normal microscopic structure reversed, cortical 
lymphocytes depleted. Fixative neutral formol, stained with hae- 
matoxylin-eosin. • 250. 

These  s ide-effects  of CA on tile l y m p h o i d  s y s t e m  shou ld  
be  t a k e n  in to  a c c o u n t  w h e n  t h e  d r u g  is cons ide red  for  a 
t h e r a p e u t i c  t r e a t m e n t  in clinical medic ine .  Such  d ras t i c  
a l t e r a t i o n s  of t h e  l y m p h o i d  s y s t e m  as o b s e r v e d  in ou r  
e x p e r i m e n t s  can  r e a s o n a b l y  be e x p e c t e d  to  w e a k e n  the  
i m m u n e  defense  c a p a c i t y  of w h i c h  t h e  u n d e s i r a b l e  im-  
m e d i a t e  c o n s e q u e n c e s  are  o b v i o u s ;  t h i s  c a p a c i t y  is, h o w -  
ever,  also h o p e d  to  se rve  a pos i t i ve  f u n c t i o n  in t h e  ' im-  
m u n e  su rve i l l ance '  of n e o p l a s m s ,  p a r t i c u l a r l y  in t r a p p i n g  
the  n e w l y  ar iz ing  t u m o u r  cells of w h i c h  t h e  f r e q u e n c y  is 
h a r d  to  e s t i m a t e  as  long  as t he  i m m u n e  s y s t e m  is func-  
t i on ing  normally16,  17 

* This investigation received financial support from the World 
Health Organization. 
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