
15.5. 1970 Specialia 531 

t h o u g h  a t t e m p t s  to  isola te  a n  L 1210-associated v i rus  h a v e  
been  unsuccessful  ~9. 

I n  conclusion,  t he  P F C  k ine t ic  p a t t e r n  in l eukemic  
mice ind ica tes  t h a t  g r o w t h  of L1210 l eukemia  does n o t  
depress  t h e  p r i m a r y  h u m o r a l  a n t i b o d y  response  of the 
host ,  unless  the  an t igen ic  s t imu lus  is g iven  a t  a l a t e r  s tage  
of t u m o r  deve lopmen t .  I n  such  case m o d e r a t e  i m m u n o -  
suppress ion  was obse rved  a t  4 days  a f te r  a d m i n i s t r a t i o n  
of t he  an t igen .  

Riassunto. La  r i spos t a  i m m u n i t a r i a  p r i m a r i a  a globul i  
rossi  di  mon tone ,  s t u d i a t a  m e d i a n t e  la t ecn ica  delle 
p lacche  di  Je rne  in top i  C D F  1 n o r m a l i  o p o r t a t o r i  di  
l eucemia  L1210, i nd i e s  che  lo sv i luppo  neoplas t ico  de-  

p r ime  la fo rmaz ione  di an t i co rp i  umora l i  solo nel  caso in 
cui l ' a n t i g e n e  v e n g a  i n i e t t a t o  in  fase a v a n z a t a  del la  
m a l a t t i a .  
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A n d r o g e n s  and Erythropoies i s  in Bone  Marrow.  II. Effect of Tes tos terone  Propionate  on 59Fe 
Concentrat ion in Erythrocytes  and Bone M a r r o w  

The  e r y t h r o i d  m a t u r a t i o n  of bone  m a r r o w  in young,  
adul t ,  Lewis male  r a t s  revea led  a sh i f t  f rom p o l y c h r o m a t i c  
a n d  o r t h o c h r o m a t i c  n o r m o b l a s t s  to  basophi l i c  normo-  
b las t s  b e g i n n i n g  4 weeks a f te r  gonadec tomy .  Such  a 
d i s t r i b u t i o n  of n o r m o b l a s t s  r e t u r n e d  to n o r m a l  a f t e r  t he  
r a t s  were in jec ted  s.c. w i t h  t e s to s t e rone  p r o p i o n a t e  da i ly  
for 7 days1. 

The  t r a n s i t  t ime  ( m a t u r a t i o n  t ime)  of p o l y c h r o m a t i c  
and  o r t h o c h r o m a t i c  n o r m o b l a s t s  in bone  m a r r o w  of nor-  
ma l  r a t s  was  e s t i m a t e d  to be  22 h while t he  t r a n s i t  t i m e  
of p rono rmob la s t s ,  basophi l i c  normoblas t s ,  p o l y c h r o m a t i c  
and  o r t h o c h r o m a t i c  n o r m o b l a s t s  accoun ted  for a t o t a l  of 
73 h".  The  ra t e  of d iv i s ion  of e ry th ro id  s t em cells a n d / o r  
t he i r  precursors ,  l ead ing  to d i f f e ren t i a t ion  of p r o n o r m o -  
blasts ,  was acce le ra ted  b y  e r y t h r o p o i e t i n  (ESF)  in 5-FU 
t r e a t e d  mice  and  t he  f i rs t  E S F - d e p e n d e n t  e r y t h r o c y t e s  
appea red  in the  pe r iphe ra l  b lood 3 days  fol lowing E S F  
a d m i n i s t r a t i o n s .  E r y t h r o p o i e t i n  p r o d u c t i o n  increases  fol- 
lowing t e s to s t e rone  a d m i n i s t r a t i o n  and  th i s  is considered,  
a t  leas t  in par t ,  t h e  d e t e r m i n i n g  fac to r  for t he  e ry th ro -  
poie t ic  a c t i v i t y  of a n d r o g e n s  ~. 

I n  v iew of these  p remises  we inves t i ga t ed  the  t i m e  of 
t he  ear l ies t  e ry th ropo ie t i c  effect  induced  b y  a d m i n i s t r a -  
t ion  of t e s to s t e rone  p r o p i o n a t e  to  young,  adu l t  Lewis  
male  r a t s  gonadec tomized  4 weeks before.  T he  h o r m o n e  
was in jec ted  s.c. a t  t he  dose levels a n d  reg imens  ind ica t ed  
in tables .  The  t o t a l  vo lume  of each  in jec t ion  was 0.5 ml  
based  on  SSV ( m i x t u r e  of isotonic  saline, po lyso rba t e  80, 
c a rboxymethy lce l l u lo se  and  b e n z y l  alcohol).  T he  e ry th ro -  
poie t ic  a c t i v i t y  was expressed  as pe rcen t  of 59Fe u p t a k e  
b y  e r y t h r o c y t e  a n d  bone  m a r r o w  fol lowing i n t r a c a r d i a l  
a d m i n i s t r a t i o n  of 1 ~c of 5"Fe in 0.5 ml  saline.  T he  59Fe 
was a d m i n i s t e r e d  w i t h  t he  hormone ,  w h e n  i t  was  g iven  in 
a single a d m i n i s t r a t i o n ,  a n d  w i t h  t he  las t  i n j ec t ion  of 
t e s t o s t e rone  p rop iona te ,  w h e n  t he  an i m a l s  were t r e a t e d  
da i ly  for 7 days. 

The  an ima l s  were sacr i f iced b y  e the r i za t i on  i m m e -  
d i a t e ly  a f t e r  the  b lood was t a k e n  and  t he  bone  m a r r o w  
was b lown out ,  w i t h  a 5 ml  syringe,  f rom t he  r i gh t  f e m u r  
w i t h  a No. 18 gauge needle.  The  m a r r o w  was t h e n  weighed  
and  t r e a t e d  for m e a s u r e m e n t  of radioisotopeS;  rad io-  
a c t i v i t y  was coun t ed  in a wel l - type  l iqu id  sc in t i l l a to r  
counter .  An  0.1 ml  a l iquo t  of red cells washed  3 t imes  w i t h  
sal ine was used for m e a s u r i n g  59Fe u p t a k e  b y  the  same  
m e t h o d  employed  for t he  bone  m a r r o w  d e t e r m i n a t i o n .  

The  5"Fe u p t a k e  has  been  r epo r t ed  as pe r cen t  of t o t a l  dose 
in j ec t ed  in to  whole  c i rcu la t ing  e r y t h r o c y t e  (2.37 ml  ery- 
t h rocy t e /100  g b o d y  wt.) and  per  100 mg of bone  mar row.  

E a c h  e x p e r i m e n t  was dupl ica ted .  The  resu l t s  were re- 
p o r t e d  as m e a n s  i S.D. and  t he  S t u d e n t ' s  t e s t  was  used 
for d e t e r m i n i n g  p value.  A n y  change  showing  /5 < 0.01 
was cons idered  s ignif icant .  

Measu r ing  59Fe u p t a k e  24 h fol lowing the  r ad io i ron  
a d m i n i s t r a t i o n  (Table  I) r evea led  an  e n h a n c e m e n t  of 
e ry th ropo ie t i c  a c t i v i t y  due to 0.4 m g  of t e s t o s t e rone  pro- 
p iona te  in jec ted  da i ly  for 7 consecu t ive  days.  The  ~91r 
c o n t e n t  decreased in bone  m a r r o w  and  increased  in 
e ry th rocy te s .  W h e n  r a d i o a c t i v i t y  was m e a s u r e d  a t  48 and  
72 h a f te r  ~gFe a d m i n i s t r a t i o n  a n y  changes  t h a t  m i g h t  
h a v e  occur red  were a p p a r e n t l y  ove rcome  b y  t he  on-going 
n o r m a l  r a t e  of e r y t h r o i d  m a t u r a t i o n .  The  24 h change  of 
59Fe c o n t e n t  in e r y t h r o c y t e s  a n d  bone  m a r r o w  charac-  
ter ized the  e ry th ropo ie t i c  effect  of t e s to s t e rone  p r o p i o n a t e  
in an ima l s  w i t h  e ry thropoies i s  impa i r ed  on ly  b y  large 
dep le t ion  of endogenous  and rogens  (and no t  b y  a n y  o the r  
a r t i f ac t  such  as p o l y c y t h e m i a  or s t a rva t ion ) .  The  resul t s  
could be  revea l ing  t he  c u m u l a t i v e  effect  of r epea t ed  doses 
of t e s t o s t e rone  p r o p i o n a t e  r a t h e r  t h a n  an  i m m e d i a t e  
effect  of t he  steroid.  

The  in jec t ion  of d i f fe rent  a m o u n t s  of t e s t o s t e rone  pro- 
p iona te  g iven  in single doses to  gonadec tomized  an ima l s  
showed  t h a t  a s.c. i n j ec t ion  of 1.6 m g  of t he  a n d r o g e n  
s imu l t aneous ly  w i t h  1 bm of SgFe in jec ted  i n t r a c a r d i a l l y  
sti l l  deple tes  r ad io i ron  f rom b o n e  m a r r o w  a n d  increases  
i ts  c o n t e n t  in e r y t h r o c y t e s  w i t h i n  24 h (Table  II) .  I n  
add i t i ona l  t r ia l s  b leedings  pr io r  to  24 h were t e s t ed  b u t  no  
s ign i f ican t  changes  of SgFe i nco rpo ra t i on  were not iced.  

These  f indings  are in a g r e e m e n t  w i t h  t he  morpho log ica l  
changes  p rev ious ly  obse rved  in  b o n e  m a r r o w  l. I n  fact ,  
s ince t he  t r a n s i t  t i m e  of p o l y c h r o m a t i c  a n d  or tho-  
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Table I. Effect of different bleeding schedules on 59Fe uptake following testosterone propionate administration 

]~XPI~RIENTIA 26/5 

Group No. of rats Hours after 59Fe 
injection 

SSFe uptake, % of injected dose 

In erythrocytes In 100 mg of bone marrow 

Vehicle control 8 24 20.4 4- 6.1 1.51 -t- 0.11 
Testosterone propionate 8 37.1 4- 9.4 �9 1.07 4- 0.27~ 
Vehicle control 8 48 59 .1 / :  8.8 0.40 • 0.11 
Testosterone proprionate 8 66.0 =h 9.1 0.19 4-4- 0.05 ~ 
Vehicle control 8 72 55.5 Jz 6.2 0.19 4- 0.05 
Testosterone propionate 8 63.3 + 10.7 0.19 4- 0.04 

An 0.4 mg daily dose of hormone was injected s.c. for 7 consecutive days in male Lewis rat, 85-90 days old and gonadectomized 4 weeks 
prior to treatment.  1 ~e of 59Fe in 0.5 ml saline was injected simultaneously with the last t reatment .  �9 p ~ 0.01 when compared with the 
correspondent vehicle control group. 

Table 11. Effect of a single s.c. injection of testosterone propionate (TP) on erythropoiesis of male Lewis rats, 85-90 days old and gonadecto- 
mized 4 weeks prior to t reatment  

Group Treatment  No. of rats  
Compound Dose (rag) 

59Fe uptake, % of injected dose 

In erythroeytes In 100 mg of bone marrow 

Intact  Vehicle 0.5 ml 8 41.0 4- 11.7 1.38 • 0.38 
Castrated Vehicle 0.5 ml 8 41.1 4- 6.8 1.24 4- 0.42 
Castrated TP 0.2 8 44.1 4- 8.9 1.07 • 0.22 
Castrated TP 0.4 8 39.8 • 5.7 0.78 4-4- 0.40 
Castrated TP 0.8 8 43.1 -h 10.7 0.95 q- 0.27 
Castrated TP 1.6 8 53.0 • 9.0 �9 0.65 4-4- 0.11~ 

1 ~c of 59Fe in 0.5 nil saline was injected intracardially and simultaneously with testosterone propionate. The animals were bled and sacrificed 
24 h later, a p < 0.01 when compared with castrated vehicle control group. 

c h r o m a t i c  n o r m o b l a s t s  is  22 h we  m u s t  a s s u m e  t h a t  t h e  
i n c r e a s e d  69Fe c o n t e n t  of  c i r c u l a t i n g  e r y t h r o c y t e s  in  t h e  
p r e s e n t  s t u d i e s  r e p r e s e n t e d  a n  a c c e l e r a t e d  m a t u r a t i o n  of  
l a t e  b a s o p h i l i c  n o r m o b l a s t s  o r  e a r l y  p o l y c h r o m a t i c  
n o r m o b l a s t s .  T h e s e  r e s u l t s  a p p e a r  t o  b e  i n d e p e n d e n t  o f  
a n y  d i r e c t  e f f e c t  o f  t e s t o s t e r o n e  p r o p i o n a t e  o n  t h e  r e l e a se  
o r  a c t i v a t i o n  o f  E S F .  E r y t h r o p o i e t i n ,  in  f ac t ,  w o u l d  h a v e  
e n h a n c e d  59Fe u p t a k e  in  n e w  e r y t h r o c y t e s  3 d a y s  fo l low-  
i n g  h o r m o n e  a d m i n i s t r a t i o n .  H o w e v e r ,  t h e  i n c r e a s e d  re-  
l e a se  o f  E S F  f o l l o w i n g  a n d r o g e n  a d m i n i s t r a t i o n  4 m u s t  b e  
i n i t i a t e d  t h r o u g h  t h e  f e e d b a c k  m e c h a n i s m  e x i s t i n g  be -  
t w e e n  e r y t h r o c y t e  a n d  s t e m  cell  s y s t e m  ~. I n  o t h e r  w o r d s ,  
t h e  r e d u c e d  p r o p o r t i o n  of  p o l y c h r o m a t i c  a n d  o r t h o -  
c h r o m a t i c  n o r m o b l a s t s  in  b o n e  m a r r o w  f o l l o w i n g  t e s t o -  
s t e r o n e  p r o p i o n a t e  w o u l d  r e q u i r e  t h e  p r e s e n c e  of  a d d i -  
t i o n a l  E S F  fo r  t h e  d i f f e r e n t i a t i o n  of  n e w  e r y t h r o i d  
e l e m e n t s ,  s u b s t i t u t i n g  for  t h e  d e p l e t e d  ones .  

Rdsumd. L ' a u g m e n t a t i o n  d ' i n c o r p o r a t i o n  de  59Fe d a n s  
les g l o b u l e s  r o u g e  de  r a t s  a u x q u e l s  o n  a d o n n ~  d u  t e s t o -  
s t e r o n e  p r o p i o n a t e  e s t  6 v i d e n t e  d a n s  la  c i r c u l a t i o n  p6ri-  
p h 6 r i q u e  d u  s a n g ,  24 h a p r ~ s  l ' i n j e c t i o n  d u  59Fe. L e  r a p -  
p o r t  e n t r e  c e t t e  d o n n ~ e  e t  le t e m p s  d e  t r a n s f e r t  d e s  
e r y t h r o b l a s t e s  d a n s  la  m o e l l e  o s s e u s e  m o n t r e  q u e  les  a n -  
d r o g 6 n e s  s t i m u l e n t  la  m a t u r a t i o n  de  n o r m o b l a s t e s  b a s o -  
p h i l i q u e s  e t  p o l y c h r o m a t o p h i l i q u e s ,  p l u t 6 t  q u e  l ' 6 r y t h r o -  
p o i e t i n e .  
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Suppression of Antibody Formation Against Sendai Virus in the SV40 and Adenovirus 16 Infected 
Hamsters 

T h e  i m m u n o s u p p r e s s i v e  e f f ec t  o f  m o u s e  l e u c o s i s  
v i r u s e s  w a s  r e c e n t l y  o b s e r v e d  b o t h  in  r e s p e c t  t o  a n t i b o d y  
f o r m a t i o n  a n d  i m m u n e  r e s p o n s e s  of  t h e  d e l a y e d  t y p e  1-3. 
T h e  s a m e  e f f ec t  w a s  d i s c o v e r e d  for  m e a s l e s  a n d  r u b e l l a  
v i r u s e s  4, s. T h e  r e s u l t s  of  t h e  e x p e r i m e n t s  p r e s e n t e d  b e l o w  
s h o w  m a r k e d  s u p p r e s s i o n  o f  a n t i b o d y  f o r m a t i o n  a g a i n s t  
S e n d a i  v i r u s  c a u s e d  b y  SV40 a n d  a d e n o v i r u s  t y p e  16. 

Materials and methods. W e  u s e d  2 - m o n t h - o l d  m a e  
S y r i a n  h a m s t e r s  o f  o u r  o w n  l a b o r a t o r y  b r e e d i n g .  P a p o v a -  
v i r u s  SV4o, s t r a i n  A 426,  w a s  r e c e i v e d  f r o m  t h e  M u s e u m  
of  O n c o g e n i c  V i r u s e s  of  t h e  I n s t i t u t e  o f  E x p e r i m e n t a l  a n d  
Cl in ica l  O n c o l o g y  A M S ,  U S S R  in  1963 a n d  m a i n t a i n e d  in  
o u r  l a b o r a t o r y  in  g r e e n  m o n k e y  k i d n e y  cell  c u l t u r e s .  T h e  
t i t r e  o f  t h e  v i r u s  w a s  5 • l 0  T T C P D s 0 / 0 . 1  m l .  


