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of p ro p y l en e  glycol  were added  to the  r eac t ion  m i x t u r e  a t  
a c o n c e n t r a t i o n  of 3 • 10-4M.  R e a c t i o n  m i x t u r e  cons i s ted  
of 0 . 0 5 M  p h o s p h a t e  buf fe r  (pH 7.0), 0 .07% bov ine  s e r u m  
a lb u m in ,  1 • 1 0 - 4 M  N A D H  2 and  an  a p p r o p r i a t e  a m o u n t  
of e n z y m e  p repa ra t i on ,  wh ich  was  pa r t i a l l y  pur i f ied  wi th  
a m m o n i u m  su l fa te  f r ac t i ona t ion  f rom 105,000 g super -  
n a t a n t  of r a t  l iver as  descr ibed before 5. The  r eac t ion  was  
s t a r t e d  b y  t h e  ad d i t i on  of N A D H  2 and  t he  c h a n g e  in t he  
opt ica l  d e n s i t y  a t  340 n m  was  followed a t  30~ w i th  a 
H i t a c h i  r ecord ing  s p e c t r o p h o t o m e t e r .  I n  t h i s  s y s t e m  it  
was  p ro v ed  t h a t  4NQO was  conve r t ed  to  4 H A Q O  a t  the  
expense  of o x id a t i on  of N A D H , ,  t h a t  is 4NQO served  as a 
h y d r o g e n  accep to r  a n d  N A D H  2 se rved  as a h y d r o g e n  
donor,  a n d  4 H A Q O  was  no t  r educed  f u r t h e r  to  4 -amino-  
quinol ine-  1-oxide 5. 

T h e  r ed u c t i o n  ra tes  of the  ni t ro  c o m p o u n d s  were ex- 
p ressed  as t h e  ini t ia l  r a t e s  of N A D H  2 ox ida t i on / r a g  pro-  
t e i n /m in .  T h e  re la t ive  ini t ia l  r a tes  for these  de r iva t i ve s  
were ca lcu la ted  wi th  reference to t he  r a t e  of c o n s t a n t  for 
4NQO. 

Results and discussion. T h e  d a t a  are s u m m a r i z e d  in t he  
Table .  All de r iva t i ve s  of 4NQO wi th  s u b s t i t u t i o n s  a t  
pos i t ions  2, 6 or 8 were ac t ive  as h y d r o g e n  acceptor ,  6, 7- 
d ich loro-4NQO be ing  t he  m o s t  act ive.  All t hese  are car-  
c inogenic  7-*~. Two ana logs  of 4NQO, 3-n i t roquinol ine-1-  
oxide  an d  5 -n i t roqu ino l ine - l -ox ide ,  did no t  serve  as hy-  
d rogen  accep to rs  in th i s  sy s t em,  and  were no t  carcino-  
genic 8. Th e  Tab le  also l is ts  the  po la rog raph ic  r educ t i on  
p o t e n t i a l  ( - -Ez2)  of t he  ni t ro  g roup  to h y d r o x y l a m i n o  
g roup  in so lu t ion  a t  p H  6.988,12,1a. Sonic cor re la t ions  can  
be no ted  b e tween  2 k inds  of r educ t ion  processes ,  as ex- 

Relation between enzymatic reduction, reduction potential and 
earcinogenicity of 4NQO derivatives 

Compound Relative Reduction Carcinogenicity b 
rate of potential ~ 
reduction -- El/2 

4-nitroquinoline-l-oxide 1.00 0.174 + (11) 
2-methyl-4NQO o 0.22 0.197 + (10) 
6-nitro-4NQO 3.09 0.154 + (7} 
6-chloro-4NQO 4.15 (5) 0.157 + (10) 
8-methyl-4NQO 0.54 0.187 {- (8) 
6, 7-dichloro-4NQO 5.60 0.144 + (8) 
3-methyl-4NQO 0.02 0.258 - -  (7) 
3-methoxy-4NQO 0.02 0.270 - -  (8) 
3-nitroquinoline-l-oxide 0.01 0.245 - -  (8) 
5-nitroquinoline-l-oxide 0.00 0.260 - -  (8) 
4-nitroquinoline 0.00 0.218 - -  (10) 

See references 8,~2,1a. b Figures in parentheses are reference num- 
bers. ~ 4NQO is 4-Mtroquinoline-l-oxide. 

pected .  T h u s ,  t hose  w h ic h  h a v e  [Eli,] va lues  of more  t h a n  
0.20 V were all i nac t ive  in t he  e n z y m a t i c  r e duc t i on  u n d e r  
t he  cond i t ions  descr ibed.  

I n  conclusion,  4NQO de r iva t ive s  wh ich  could  no t  be 
c onve r t e d  e n z y m a t i c a l l y  to 4 H A Q O  der iva t ives  a r e  no t  
carcinogenic .  T h e  me tabo l i c  p a t h w a y  of 4NQO de r iva t i ve s  
to the i r  4 H A Q O  de r iva t ive s  a p p e a r s  to  be a n  essen t i a l  
s tep  for carc inogenes is .  W e  h a v e  p r e v ious ly  r epor t ed  t h a t  
4NQO fo rme d  a c o v a I e n t l y - b o u n d  c o m p o u n d  w i th  D N A  
af te r  in v ivo  in jec t ion ,  b u t  3 - m e t h y l - 4 N Q O  failed to  do 
so 14. Metabol ic  conve r s ion  to h y d r o x y l a m i n o d e r i v a t i v e s  
a nd  mod i f i c a t i on  of D N A  are a p p a r e n t l y  re la ted  to  t h e  
d e v e l o p m e n t  of carc inogenic  p o t e n c y  of 4NQO der iva t ives .  

All de r i va t i ve s  of 4 -n i t roqu ino l ine - l -ox ide  w i t h  sub-  
s t i t u t i o n s  a t  pos i t ions  2, 6 or 8 wh ich  could be e n z y m a t i -  
cal ly r educed  to co r r e spond ing  de r iva t ive s  of 4 -hyd roxy l -  
a m i n o q u i n o l i n e - l - o x i d e  were carcinogenic .  D e r i v a t i v e s  
wi th  s u b s t i t u t i o n  a t  pos i t ion  3 were no t  e n z y m a t i c a l l y  re- 
duced  a n d  non-ca rc inogen ic  ~a. 

Zusammen/assung.  U n t e r s u c h u n g e n  fiber even tue l l e  
Z u s a m m e n h / i n g e  zwischen  der  K a r z i n o g e n i t g t  gewisser  
N i t roc h ino l i nde r iva t e  u n d  deren  FXhigkeit ,  e n z y m a t i s c h  
zu H y d r o x y l a m i n v e r b i n d u n g e n  reduz ie r t  zu werden.  
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Primary Antibody Response in Mice Bearing Leukemia L12101 

I m m u n o s u p p r e s s i o n  in mice  infec ted  w i th  m u r i n e  
l e u k e m i a  v i ruses  ha s  been  d e m o n s t r a t e d  by  severa l  in- 
ve s t i g a to r s  2-5. However ,  c o n t r a d i c t o r y  re su l t s  h a v e  been  
ob t a in ed  w i t h  t r a n s p l a n t e d  t u m o r s .  Thus ,  i m p a i r e d  an t i -  
b o d y  p r o d u c t i o n  in a n i m a l s  bea r ing  c a r c i n o m a s  a n d  
] y m p h o m a s  h a s  been  repor t ed  6-s, while  a l m o s t  n o r m a l  
i m m u n o l o g i c a l  r e sponse  ha s  been  found  b y  o the r s  in mice  
bea r ing  Ehr l i ch  or m a m m a r y  c a r c i n o m a s  9,1~ L i t t l e  is 

k n o w n  a b o u t  the  i m m u n o l o g i c a l  r e a c t i v i t y  of mice  bea r ing  
l e u k e m i a  L1210, w i t h  t he  e xc e p t i on  of a few repor t s  6,s 
wh ich  s e e m to  ind ica te  t h a t  t h e  t u m o r  induces  a s l igh t  
depress ion  of h e t e r o h e m o l y s i n ,  b u t  no t  h e m a g g l u t i n i n ,  
p roduc t ion .  

Because  of t he  wide use  of l e u k e m i a  L1210 as a tool  in 
c h e m o t h e r a p y  s tudies ,  a n d  t he  c o n t r i b u t o r y  role p l a yed  
b y  the  h o s t ' s  i m m u n o l o g i c a l  r e sponse  to t he  eff icacy of 
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Antibody plaque-forming cells in spleen of leukemic (L1210) and nonleukemie mice. Plaque-forming celts per spleen ( • 108) 

Days after SRBC immunization 
Groups Day 2 Day 4 Day 6 MST 

(days) 

c 11.1 (10.1-12.2) [22] 280.8 (269.8-292.3) [18~ 45.2 (35.7- 57.2) [6] 
L~ 12.4 (11.3-13.6) [5] 371.4 (331.9~15.5) [5] ~ 168.1 (150.7-187.4) [3] b 8 
L 3 9.7 (9.0-10.5) [9] 452.7 (435.3-470.8) [11] b 157.2 (131.1-175.9) [4] b 8 
L 4 10.5 (8 .9-12.6)[9]  167.9(150.1-187.9) [8] b 8.5 
L 5 13.6 (11.6-15.9) [12] 127.6 (101.5-160.6) [3] b 8.5 

Geometric means of PFC/spleen (in parentheses the values of the mean minus and plus one s tandard error calculated after logarithmic trans- 
formation; in brackets the number  of animals used for each determination). Values were obtained in normal and leukemic mice after single 
i.v. injection of 4 • 108 sheep erythrocytes (SRBC). Background values for nonimmunized mice were 140 (90.5-185) PFC/spleen in nonleukemic 
CDF 1 male mice and 210 (152 261.5) PFC/spleen in leukemic mice, 8 days after transplantation of 105 L1210 cells i.p. ( P >  0.1). C, non- 
leukemic controls; L, leukemic mice, transplanted i.p. with 105 L1210 ascites ceils and immunized with SRBC 2 (L~), 3 (L~), 4 (L4) and 5 (L~) 
days after tumor transplantation; MST, median survival time of 8 mice. �9 P < 0.05. b p < 0.01. 

a n t i t u m o r  d r u g s  11-13, we  d i r e c t e d  o u r  a t t e n t i o n  t o  t h e  
k i n e t i c s  of  t h e  i m m u n e  r e s p o n s e  a t  s e v e r a l  d i f f e r e n t  
s t a g e s  of  l e u k e m i c  g r o w t h  in  m i ce .  T h e  p r e s e n t  c o m -  
m u n i c a t i o n  c o n c e r n s  t h e  s t u d y  of  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  r e s p o n s e  e m p l o y i n g  t h e  d i r e c t  p l a q u e - f o r m i n g  
cell  (PFC)  m e t h o d  in  l e u k e m i c  m i c e  (L1210)  i m m u n i z e d  
w i t h  s h e e p  e r y t h r o c y t e s  ( S R B C )  2, 3, 4, o r  5 d a y s  a f t e r  
t u m o r  t r a n s p l a n t a t i o n .  

C D F  I m a l e  m i c e  ( B A L B / c  f e m a l e  • D B A / 2  ma le )F1 ,  
w e i g h i n g  2 2 - 2 6  g w e re  r a n d o m i z e d  a n d  t r a n s p l a n t e d  i .p.  
w i t h  105 L 1 2 1 0  l e u k e m i c  cel ls  o n  d a y s  0, 1, 2 o r  3. O n  d a y  5 
a l l  l e u k e m i c  a n d  n o n l e u k e m i c  c o n t r o l  m i c e  w e r e  i n j e c t e d  
i . v .  w i t h  a s i ng l e  d o s e  ( 4 •  108 ) o f  w a s h e d  S R B C  s u s -  
p e n d e d  in  0.5 m l  of  s a l ine .  Mice  we re  s ac r i f i c ed  o n  d a y s  2, 
4, a n d  6 a f t e r  i m m u n i z a t i o n  a n d  t h e  P F C  p e r  s p l e e n  we re  
d e t e r m i n e d  e m p l o y i n g  t h e  m e t h o d  of  JERNE e t  al.  14, w i t h  
s o m e  m o d i f i c a t i o n s  in  t h e  p r e p a r a t i o n  of  s p l e e n  cell  su s -  
p e n s i o n s  as  s u g g e s t e d  b y  SHEARER e t  al.  15. I n  a d d i t i o n ,  
a d e q u a t e  n u m b e r s  o f  l e u k e m i c  m i c e  we re  i n c l u d e d  in  a l l  
g r o u p s  so  t h a t  t h e  s u r v i v a l  t i m e  c o u l d  be  d e t e r m i n e d .  

T h e  r e s u l t s  of  t h e  e x p e r i m e n t  a r e  s u m m a r i z e d  in  t h e  
T a b l e .  T h e  d a t a  s h o w  t h a t  t h e  P F C  r e s p o n s e  is  h i g h e r  o n  
d a y s  4 a n d  6 a f t e r  i n j e c t i o n  o f  S R B C  in  l e u k e m i c  m i c e  
i m m u n i z e d  2 o r  3 d a y s  a f t e r  t u m o r  t r a n s p l a n t a t i o n  
( g r o u p s  L~, L3 in  t h e  T a b l e ) ,  t h a n  in  n o n l e u k e m i c  mice .  
( I t  s e e m s  n o t e w o r t h y  t h a t  e v e n  a s p l e e n  o f  g r o u p  L~, 
co l l e c t ed  1 5 - 3 0  m i n  a f t e r  l e u k e m i c  d e a t h ,  s h o w e d  a 
h i g h e r  P F C  v a l u e  t h a n  t h e  con t ro l s ) .  L e u k e m i c  mi ce ,  h o w -  
ever ,  i m m u n i z e d  4 o r  5 d a y s  a f t e r  t u m o r  t r a n s p l a n t a t i o n  
( g r o u p s  L 4, Ls) ,  s h o w e d  i m p a i r e d  P F C  r e s p o n s e  o n  d a y  4 
a f t e r  S R B C  i n j e c t i o n .  T h u s ,  t h e  i n f l u e n c e  o f  l e u k e m i c  de -  
v e l o p m e n t  o n  t h e  p r i m a r y  a n t i b o d y  r e s p o n s e  w a s  s u c h  
t h a t  t h e r e  w a s  a c r i t i c a l  c h a n g e  b e t w e e n  d a y s  3 a n d  4 a f t e r  
t u m o r  t r a n s p l a n t a t i o n .  I n j e c t i o n s  of  S R B C  a t  t h e  v a r i o u s  
t i m e s  r e l a t i v e  t o  l e u k e m i c  i n o c u l a t i o n ,  h a d  n o  i n f l u e n c e  
o n  t h e  s u r v i v a l  t i m e  of  t h e  l e u k e m i c  mi ce .  

T h e s e  f i n d i n g s  i n d i c a t e  t h a t  l e u k e m i c  g r o w t h ,  i n c l u d i n g  
a c c u m u l a t i o n  o f  a s c i t e s  a n d  i n f i l t r a t i o n  of  s p l e e n  w i t h  
l e u k e m i c  cel ls  a n d  t u m o r - i n d u c e d  c a c h e x i a  o n  d a y s  4 a n d  
6 a f t e r  S R B C ,  d id  n o t  d e p r e s s  t h e  a n t i b o d y  r e s p o n s e  in  
a n i m a l s  i m m u n i z e d  w i t h i n  3 d a y s  a f t e r  t u m o r  t r a n s -  
p l a n t a t i o n .  T h i s  is in  a g r e e m e n t  w i t h  t h e  f i n d i n g s  of  
GELZER a n d  DIETRICH 1~ w i t h  E h r l i c h  c a r c i n o m a .  T u m o r -  
b e a r i n g  m i c e  e v i d e n t l y  a r e  a b l e  to  s u p p o r t  t h e  p r o l i f e r a -  
t i o n  o f  t u m o r  cells,  a s  we l l  a s  o f  i m m u n o c o m p e t e n t  cells,  
a n d  n o  i n t e r a c t i o n  is  e x p e c t e d  t o  o c c u r  e v e n  if  t h e  2 d i s -  
t i n c t  p r o c e s s e s  t a k e  p l a c e  in  t h e  s a m e  o r g a n  (sp leen) .  H o w -  
ever ,  i t  is  d i f f i c u l t  to  e x p l a i n  t h e  i n c r e a s e d  P F C  p e r  
s p l e e n  in  l e u k e m i c  mi ce .  A s i m i l a r  o b s e r v a t i o n  w a s  m a d e  

w i t h  a m u r i n e  l e u k e m i a  v i r u s  b y  SIEGEL e t  al. 5. T h e y  
s h o w e d  a h i g h e r  n u m b e r  of  P F C  p e r  s p l e e n  in  a n i m a l s  i m -  
m u n i z e d  w i t h  S R B C  a l o n g  w i t h  R a u s c h e r  v i r u s  i n f ec t i on .  
N o  e x p l a n a t i o n  for  t h e  p h e n o m e n o n  w a s  g i v e n ,  a l t h o u g h  
a n  i n c r e a s e  in  p h a g o c y t i c  i n d e x ,  w h i c h  a c c o m p a n i e s  s o m e  
a n t i t u m o r  i m m u n e  r e a c t i o n s  16, c o u l d  be  i m p l i c a t e d  in  o u r  
o b s e r v a t i o n  of  t h e  m o r e  p r o n o u n c e d  i m m u n o l o g i c a l  re-  
s p o n s e .  O n  t h e  o t h e r  h a n d ,  t h e  r e d u c t i o n  o f  P F C  p e r  
s p l e e n  in  m i c e  i m m u n i z e d  w i t h  S R B C  4 o r  5 d a y s  a f t e r  
l e u k e m i c  t r a n s p l a n t a t i o n  c o u l d  be  a t t r i b u t a b l e  t o  o t h e r  
f a c t o r s  t h a t  m i g h t  p l a y  a p r e d o m i n a n t  ro le  in  m o r e  
a d v a n c e d  s t a g e s  of  t h e  d i sease .  I t  h a s  b e e n  s h o w n  t h a t  
L 1 2 1 0  is a n t i g e n i c  for  C D F  1 m i c e  17. Also ,  i t  h a s  b e e n  cal-  
c u l a t e d  t h a t  m o r e  t h a n  5 0 •  106 t u m o r  cel ls  c o u l d  b e  
f o u n d  in  a sc i t i c  f l u id  a n d  b l o o d  in  a m o u s e  4 d a y s  a f t e r  
i .p.  t r a n s p l a n t a t i o n  of  105 L 1 2 1 0  cel ls  is. T h i s  s u g g e s t s  
t h a t  a n  a n t i g e n i c  c o m p e t i t i o n  c o u l d  a c c o u n t  for  a t  l e a s t  a 
p a r t  of  t h e  o b s e r v e d  i m m u n o s u p p r e s s i o n .  Also ,  t h e  
p a r a l l e l  f i n d i n g s  for  t h e  i m m u n e  r e s p o n s e  of  L 1 2 1 0  leu-  
k e m i c  m i c e  a n d  R a u s c h e r  v i r u s  i n f e c t e d  m i c e  5 w o u l d  sug -  
g e s t  t h e  p o s s i b i l i t y  of  a c o n c o m i t a n t  v i r u s  i n f ec t i on ,  e v e n  
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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 .  

E. BONMASSAR, A. BONMASSAR, 
S. VADLAMUDI and A. GOLDIN 

Microbiological Associates, Inc., 
Bethesda (Maryland 20014, USA), and 
National Cancer Institute, 
National Institutes of Health, 
Bethesda (Maryland 20014, USA), 27 October 1969. 

19 S. VADLA~Wm, unpublished data. 

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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