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Immunoprecipitation of tadpole (Rana catesbeiana) and frog labelled haemolysates 
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Antigen TCA precipitable (cpm) 

~4 C a H 

Antiserum Immunoprecipitated (cpm) 

14C ~H 

Tadpole haemolysate (all) 

Frog haemolysate (14C) 

Tadpole (all) and frog (1~C) haemolysates 

191 
(100%) 

100 
(100%) 

648 Anti-T -- 246 (38%) 
(100%) Anti-F -- 20 (3%) 

Control -- 18 (3%) 
Anti-T 10 (5%) -- 
Anti-F 174 (91%) -- 

Control 6 (3%) -- 
286 Anti-T 27 (27%) 123 (43%) 

(100%) Anti-F 96 (96%) 132 (46%) 
Control 7 (7%) 16 (6%) 

Anti-T and anti-F refer to antisera of rabbits immunized with the major components of tadpole and frog haemoglobins, respectively. The 
control consisted of serum of a non-immunized rabbit. 

A conceivable exp lana t ion  for this  f inding could be t h a t  
roughly  half  of the  a m o u n t  of tadpole  or frog haemo-  
globins in the  mix tu re  are p resen t  in t he  form of tadpole-  
frog haemoglob in  complexes  or hybr ids .  Haemoglob in  is 
known  to undergo  dissociat ion in acid or alkaline solu- 
t ions,  concen t r a t ed  salt  m e d i a 6  and even at  neu t ra l  p H  
and  low ionic s t r eng thL  Hybr id i za t i on  i.e., r ecombina-  
t ion  of subuni t s  belonging to d i f ferent  m a m m a l i a n  s or 
amph ib i an  2 haemoglobins ,  has  been  repor ted  to occur 
only when  mix tu res  of haemoglob ins  were exposed to  a 
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p H  near  4.7 or 11.0 and subsequen t ly  neutra l ized.  The 
exper imen t s  repor ted  in th is  pape r  were carr ied out  a t  
p H  8.3 and at  low ionic s t rength .  If valid,  the  conclusion 
t h a t  R. catesbeiana t adpole  and frog haemoglobins  form 
hybr ids  or complexes  under  these condi t ions ,  would 
suggest  possible differences in the  associat ion-dissociat ion 
proper t ies  of haemoglobins  f rom di f ferent  species. 

Rdsumd. Des ant icorps  sp6cifiques de l 'h6moglobine de 
la grenouille et  t~ ta rd  de Rana catesbeiana ne p eu v en t  pas 
6tre dist ingu6s lorsque tous  deux sont  pr6sents  dans  la 
mix tu re  de la r6action. Cette  observa t ion  peu t  6tre expli-  
qu6e par  la fo rmat ion  d ' hybr ides  ent re  les hgmoglobines  
adul tes  et  larvaires  de Rana catesbeiana. 
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Inhibition by Testosterone of Immune  Reactivity 
Irradiated and Marrow Reconstituted Mice 

I t  is well known t h a t  t e s tos te rone  given to the  chick 
embryo  p reven t s  the  deve lopmen t  of l ympho id  t issues in 
the  bursa  of Fabr ic ius  and inhib i t s  the  an t i body  forma-  
tion1, 2. The presen t  inves t iga t ion  was u n d e r t a k e n  to 
de te rmine  the  effect  of t e s tos te rone  on the  a n t i b o d y  
response  in mammals .  

Materials and methods. Male C3H/He  mice of 8 weeks 
old received 850 t a d  whole  body  ?- i r rad ia t ion  f rom a G~ 
source and were t h e n  in jec ted  i.v. w i th  36 • 10 ~ syngeneic  
bone mar row ceils wi th in  3 h. The animals  were divided 
in to  4 groups.  The 1st group of animals  was no t  t r ea t ed  
wi th  tes tos terone .  :tO mg of t es tos te rone  in 0.2 ml  aquous  
suspension (Enarmon,  Teikokuzoki  Pha rm.  Co., Tokyo;  a 
mix tu re  of isotonic saline, 17f i -hydroxy-andros t -4-en-3-  
one, arabic  gum and thimerosal)  was given s.c. 7 t imes  to  
the  2nd group at  4 h in tervals ;  and to the  3rd group at  
24 h in tervals  f rom the  day  of mar row recons t i tu t ion .  The 
4th group animals  were in jec ted  also 7 t imes  a t  24 h 
in tervals  f rom the  6th day  af ter  mar row recons t i tu t ion .  
The animals  in all groups  received i.v. 2 x 108 sheep red 
blood cells 30 days  af ter  ma r row  recons t i tu t ion  and  were 
sacrificed 5 days  af ter  an t igen  challenge. Assays of 

and of Lymphoid Regeneration in 

haemolys in  were carried out,  employing  mic ro t i t r a t ion  
equipment .  The p laque  forming  cells (PFC) were enumer-  
a ted  according to the  me t h o d  of CUNNING~AM and SzEN- 
B~RG 3. The rose t te  forming  cells (RFC) were calcula ted 
using the  m e t h o d  of HASKILL et al. 4. The sect ions of the  
thymus ,  spleen and mesenter ic  l y m p h  node  were s ta ined 
wi th  m e t h y l  green pyronin .  

Results. The resul ts  are shown in tile Table.  The 
involu t ion  of the  t h y m u s  was s t r ik ing in t es tos te rone-  
t r ea t ed  animals.  The reduc t ion  of the  spleen weight  was 
no t  so remarkable .  The fall of the  P F C  response  was 
par t i cu la r ly  conspicuous in group 3. The haemolys in  
t i t e r  also fell markedly .  The fall of the  RFC response was 
no t  so d rama t i c  as t h a t  of the  P F C  response.  The his to-  
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Fig. 1-3, 1. Thymus .  Note a s t r ikh lg  a t rophy  ill  b) ill cont ras t  to the normal  appearance  in a). a) non t rea ted  b) t rea ted  wi th  testosterone 
7 t imes dai ly  from the day  of i r rad ia t ion  and mar row recons t i tu t ion  (group 3). 2. Mesenteric l ymph  node. In  b) severe deplet ion can be seen 
not  only  in  the thymus-dependen t  paraeor tex  (TDA) bu t  also in the thymus- independen t  superficial  cortex (TIDA). Note the 'bare '  germinal  
center  in b) in  cont ras t  to the germinal  center  enveloped wi th  compact  small  lymphocy tes  in  a). 3. Spleen. The deve lopment  of the whi te  
pulp and the germina l  center  is far  less in  b) t han  in a) ; in contras t ,  erythropoies is  in the red pulp  is more p redominan t  in b) t han  in a). 
2a) •  the others  •  
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Effects of testosterone on lymphoid tissues and immune responses 
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Group Wet weight (mg/10 g body wt.) PFC/10 s 

Thymus Spleen 

RFC/106 Haemolysin titer (Iog2) 

1 7.7 -t- 0.2 �9 47.0 -4- 3.3 389 4- 63 6,667 4- 552 7.3 ~: 0.7 
2 3.1 4- 0.4 38.7 4- 0.4 95 4- 13 4,098 4- 480 4.3 4- 0.3 
3 0.9 4- 0.2 36.1 4- 2.3 32 4- 10 3,249 • 392 4.0 4- 0;2 
4 0.9 4- 0.2 37.8 -t- 4.2 126 4- 15 5,822 4- 874 4.6 4- 0.3 

Each value represents the mean ~ standard error of 3 mice. 

logical examina t i on  revealed t h a t  the  t hymus ,  spleen 
and mesenter ic  l y m p h  node of t e s to s t e rone - t r ea t ed  animals  
(Figures 1, 2 and 3b) were severely deple ted  in l ympho-  
cytes  compared  wi th  t he  normal  appearance  in contro l  
animals  (Figures 1, 2 and 3a). Severe deple t ion  of 
l y m p h o c y t e s  was observed no t  only in the  t h y m u s -  
d e p e n d e n t  areas 5 bu t  also in the  t h y m u s - i n d e p e n d e n t  
areas. Germinal  centers  were marked ly  decreased in 
number .  The d e v e l o p m e n t  of the i r  envelope or cap of 
small  l y m p h o c y t e s  was marked ly  supressed,  even if a few 
of germinal  centers  appeared  in t he  t h y m u s - i n d e p e n d e n t  
areas. These changes  were mos t  conspicuous  in group 3. 
P l a sm a  cells were a b u n d a n t l y  d i s t r ibu ted ,  as in normal  
animals.  I t  was  of in te res t  t h a t  t he  red pulp  of tes tos te r -  
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one- t rea ted  animals  showed an extens ive  increase in 
myeloid  elements ,  more  marked  ill the  e ry th rob las t i c  
series t h a n  ill the  granulocyt ic  and  megakaryocy t i c  series. 

Discussion. Severe dep le t ion  of l y m p h o c y t e s  was 
observed histological ly in the  t h y m u s - d e p e n d e n t  and  
t h y m u s - i n d e p e n d e n t  areas of the  spleen and  l y m p h  node  
of t e s tos t e rone - t r ea t ed  animals.  This  suggests  t h a t  
t e s tos te rone  inhib i t s  the  d i f fe ren t ia t ion  of b o t h  t h y m u s -  
der ived and bone  mar row-der ived  lymphocytesS,  K The 
involu t ion  of t he  t h y m u s  by  t e s tos t e rone  has  been  
repor ted  by  previous  inves t iga tors  T -% However ,  no 
h is topathologica l  changes  following tes tos te rone  t r ea t -  
m e n t  have  been repor ted  previous ly  in the  per iphera l  
l ympho id  tissues. Ery th ropo ies i s  was observed to p redom-  
ina te  in the  spleen of animals  t r ea t ed  wi th  tes tos te rone .  
E ry th ropo ie t i c  ac t iv i ty  of t es tos te rone  is well known 10,11. 
BATCHELOR ~ specula ted  t h a t  t he  admin i s t r a t i on  of 
t es tos te rone  would encourage d i f fe ren t ia t ion  of cer ta in  
s t em cells in the  d i rec t ion  of the  e ry th ro id  series a t  the  
expense  of the i r  d i f fe ren t ia t ion  towards  the  popu la t ion  of 
l y m p h o c y t e s  which  migra te  to  t h  e t h y mu s .  

Zusammen[assung. Nachweis ,  dass  die Behand lung  
letal  bes t r ah l t e r  und  m i t  isologem iKnoehenmark  rege- 
ner ie r te r  MS.use mi t  Tes tos te ron  zu s ta rker  H e r a b s e t z u n g  
der  immunolog ischen  Reaktivit~it  und  zu e indeut iger  
Reduk t ion  des l y mp h a t i s ch en  Gewebes fiihrt.  
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S o m e  I m m u n o c h e m i c a l  S t u d i e s  on L e u k o c y t e  A n t i g e n s  in Acute  L e u k e m i a  

Many inves t iga t ions  also carried out  var ious  immunolog-  
ical s tudies  on h u m a n  leukemia.  Most  of these  invest iga-  
t ions  suppor t  the  idea t h a t  leukemic cells have  a specific 
an t igen l -~ ;  o thers  found  t h a t  some of leukemic an t igens  
were lost dur ing  disease 4-1~ The purpose  of t h e  p re sen t  
work  was to de tec t  ant igenic  differences be tween  normal  
and leukemic h u m a n  leukocytes .  

Material and methods. H u m a n  leukocytes  f rom pa t i en t s  
w i th  acute  leukemia  were in jec ted  to r abb i t s  and  the i r  
an t igen ic i ty  was s tudied  by  Ouchte r lony ' s  immunodi f fu -  
sion, immunoe lec t rophores i s  and  complemen t - f ixa t ion  
test. 

Preparation of antigens, a) Leukemic and normal 
leukocytes were collected by the 6~o dextran sedimenta- 
tion method and washed 3 times with physiological 
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