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Suppression of Erythropoiesis by Administration of Deoxycorticosterone and Corticosterone 

I t  h a s  b e e n  r e p o r t e d  t h a t  t h e  s teroids,  t e s t o s t e r o n e  ~ 
a n d  es t r ad io l  ~, as well  as some non - s t e r o i d  h o r m o n e s  3, 4, 
a re  c a p a b l e  of in f luenc ing  red  b lood  cell p r o d u c t i o n  a n d  
release (ery thropoies is ) .  Sugges t ions  h a v e  been  m a d e  
t h a t  t e s t o s t e r o n e  in f luences  t h e  p r o d u c t i o n  of e r y t h r o -  
po ie t in ,  t h e  h o r m o n e  w h i c h  con t ro l s  e ry th ropo ie s i s  5. T h e  
r e p o r t  p r e s e n t e d  he re  dea ls  w i t h  t he  e r y t h r o p o i e t i c  
ef fec ts  of t h e  mine ra locor t i co id ,  d e o x y c o r t i c o s t e r o n e  
(4-Pregnen-21-ol-3 ,  20-Dione) a n d  t h e  g lucocor t icoid ,  
co r t i cos t e rone  (4-Pregnen-11f l ,  21-Diol-3,  20-Dione).  
These  2 a d r e n a l  cor t i ca l  s t e ro ids  e x e r t  a p r o n o u n c e d  
i n t l uenee  on  a n u m b e r  of processes  w h i c h  m a y  p r i m a r i l y  
o r  s econda r i ly  a f fec t  o x y g e n  r e q u i r e m e n t s  a n d  thus ,  
s igna l  for  a n  e l eva t ed  t i t e r  of e r y t h r o p o i e t i n .  

M a t e r i a l s  a n d  me thods .  F e m a l e  mice  of t h e  I C R  s t r a i n  
were  used  t h r o u g h o u t  t h i s  s t u d y ;  we igh t s  r a n g e d  f rom 
18 to  30 g. On  D a y - 1  mice  rece ived  10.0 m g  of cor t i -  
eos te rone  or  d e o x y c o r t i c o s t e r o n e  in 0.1 cm 3 p e a n u t  oil. 
These  s.c. i n j ec t ions  were  r e p e a t e d  t he  fo l lowing day  
(Day 0) for  a t o t a l  dosage  of 20 rag, re fe r red  to  as 
10 m g  ×2 .  Cont ro l  mice  were i n j ec t ed  w i t h  p e a n u t  oil 
(0.1 cm 3) on  each  of t h e  2 days .  A t  da i ly  i n t e r v a l s  pos t -  
s t e ro id  t r e a t m e n t ,  a p p r o x i m a t e l y  0.5 txc of r ad ioac t ive  
i ron  c i t r a t e  (59Fe), specific a c t i v i t y  g rea t e r  t h a n  10 mc /mg,  
was  in jec ted .  T h e  in j ec t ion  v o l u m e  was 0.1 cm ~. 2 4 h  
a f t e r  5°Fe, h e a r t  b lood  was col lec ted  us ing  h e p a r i n  as 
t h e  a n t i c o a g u l a n t ;  b lood  cells were r insed  w i t h  chi l led 
0 .9% sal ine.  P e r c e n t a g e s  of SPFe i n c o r p o r a t e d  in to  t he  
h e m o g l o b i n  of h a r v e s t e d  p e r i p h e r a l  red  b lood  cells was  
ca l cu l a t ed  r e l a t i ve  to  t h e  a m o u n t  of 59Fe a c t i v i t y  in jec ted .  
T h e  p e r c e n t a g e s  of r e t i cu loey te s  a n d  h e m a t o c r i t  were  
d e t e r m i n e d  f rom p e r i p h e r a l  s am p l e s  b y  s t a n d a r d  m e t h o d s .  

R e s u l t s  a n d  d i s c u s s i o n .  W i t h  re fe rence  to  t imes  b e t w e e n  
t h e  second  s te ro id  dosage  a n d  5~Fe in jec t ion ,  deoxy-  
c o r t i c o s t e r o n e - t r e a t e d  mice  show a g r a d u a l  decrease  in  
59Fe i n c o r p o r a t i o n  p e r c e n t a g e s  a p p e a r i n g  to  b e g i n  a b o u t  
7 days  fo l lowing t h e  second  minerMocor t i co id  in jec t ion .  
M a x i m u m  r e d u c t i o n  is m a n i f e s t  a f t e r  a p p r o x i m a t e l y  
8 days .  Fo l lowing  t h e  depress ion  phase ,  ~ F e  inco rpo ra -  
t i on  g r a d u a l l y  increases ,  r e - e s t ab l i sh ing  c o m p a r a b l e  con-  
t r o l  S~Fe u p t a k e  va lues  a t  a b o u t  11 d a y s  (Figure  1). 

Cor t i cos te rone  induces  a n  a b r u p t  a n d  ea r ly  depress ion  
of ~OFe i n c o r p o r a t i o n  (open circles of F igu re  2). R e c o v e r y  
f rom suppre s s ion  i nduced  b y  co r t i cos t e rone  a p p e a r s  to  
beg in  a t t e r  2 days  a n d  is comple t e  or nea r ly  c o m p l e t e  
4 days  pos t - co r t i cos t e rone  10 m g  × 2. 

The  p e r c e n t a g e  of r e t i cu locy tes  of deoxycor t i cos t e rone -  
a n d  c o r t i c o s t e r o n e - t r e a t e d  mice  is shown  in t h e  T a b l e ;  
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Fig. l. Effect of deoxycortieosterone on erythropoiesis of female 
mice. Days refer to times of 59Fe injection. Vertical lines represent 
standard errors of the means. 

a d m i n i s t e r e d  dose was 10 m g ×  2 for b o t h  e x p e r i m e n t a l  
groups .  On  h a r v e s t  d a y s  9, 10, a n d  11, t h e ' p e r c e n t a g e s  
of r e t i cu locy tes  a re  s ign i f i can t ly  d i f f e ren t  b e t w e e n  con t ro l  
a n d  d e o x y c o r t i c o s t e r o n e - t r e a t e d  mice ;  r e d u c t i o n  in t h e  
n u m b e r  of p e r i p h e r a l  r e t i cu locy tes  a p p e a r s  to  fol low t h e  
depress ion  of S~Fe inco rpo ra t ion .  F o r  co r t i cos te rone-  
t r e a t e d  mice,  howeve r ,  t he  on ly  s ign i f i can t  d i f ferences  
b e t w e e n  e x p e r i m e n t a l  a n d  con t ro l  p e r c e n t a g e  re t icu lo-  
cy tes  is on  t h e  3rd d a y  pos t -co r t i cos te rone .  
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Fig. 2. Erythropoietic response of corticosterone-treated and control 
(0.0 rag) female mice. Radioiron was administered on the days 
indicated. Vertical lines from the mean incorporation values re- 
present standard errors. 

Percentage reticuloeytes of female mice treated with deoxycorti- 
costerone and corticosterone 

Group and time* Percentage 
reticulocytes 

Corticosterone b 

Deoxycortieosterone b 

Control 

2 2.8 :t: 0.6 ~ (4) 
3 2.24- 0.2 (4) 
4 3.04- 0.2 (5) 
8 2.4 -4- 0.2 (4) 
9 1.74- 0.2 (6) 

lO 2.84- 0.3 (3) 
2 3.4-4- 0.3 (4) 
3 4 .o5:0 .7  (2) 
4 4.14- 0.2 (4) 
8 3.84- 0.1 (5) 
9 3.54- 0.1 (4) 

10 3.24- 0.1 (6) 

Interval (days) between the second steroid injection (Day 0) and 
harvest of cardiac blood for peripheral blood smears, b Total dose 
administered: 10 nag × 2. ~ Standard error of the mean. Parenthetical 
numbers refer to number/group. 
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No s ign i f i can t  d i f ferences  in  h e m a t o c r i t  p e r cen t ages  
were  d e t e c t e d  a m o n g  cor t icos te rone ,  deoxycor t i cos t e rone ,  
a n d  con t ro l  groups.  Such  a lack  of s ign i f i can t  d i f ferences  
i nd i ca t e s  t h a t  in  t h i s  s y s t e m  t h e  suppress ion  b y  t h e  
s te ro ids  t e s t ed  is no t  due  to  a h e m o l y t i c  effect  a n d  is 
n o t  a ssoc ia ted  w i t h  p e r i p h e r a l  b lood  h e m o d i l u t i o n  fol- 
lowing in t h e  w a k e  of s o d i u m  re t en t ion .  

T h e  t i m e  course  for t he  e r y t h r o p o i e t i c  depressor  effect  
of deoxyco r t i co s t e rone  a p p r o x i m a t e s  t h a t  for t h e  m a x i -  
m u m  acce l e r a to ry  effect  on  e ry th ropo ies i s  b y  t e s tos t e -  
rone  n. I n  con t r a s t ,  t h e  a b r u p t  co r t i cos t e rone - induced  
depress ion  of ~OFe i n c o r p o r a t i o n  is seen m u c h  earl ier ,  
I f  days  are  r equ i r ed  for  a n  a l t e r a t i o n  of p e r i p h e r a l  r ed  
b lood  cell mass  assoc ia ted  w i t h  changes  in t h e  p r o d u c t i o n  
of e ry th ropo i e t i n ,  t h e n  i t  is conce ivab le  t h a t  cor t icos te-  
t one  af fec ts  t he  bone  m a r r o w  direct ly ,  r a t h e r  t h a n  t h e  
k i d n e y  or  t he  l ive r ' s  p r o d u c t i o n  of e r y t h r o p o i e t i c  pre-  
cursor  subs t ance .  I t  is poss ib le  t h a t  e r y t h r o i d  cel lu lar  
p rogress ion  m a y  be  b locked  a t  some stage(s),  t h e  t o t a l  
process  m a y  be  ' t u rned-o f f ' ,  or  t h e  overa l l  r a t e  of progres-  
s ion m a y  be  reduced .  T he  f o r m e r  poss ib i l i ty  m i g h t  n o t  
be t h e  m o s t  f a v o r a b l e  pos tu l a t e ,  s ince i t  could  be a rgued  
t h a t  if a cel lular  s tage  is b locked  t h e n  t h e r e  would  
be  a d a m m i n g - u p  of cells wh ich  a re  p r ogen i t o r s  of t h e  

cells of t h e  b locked  s t age ;  thus ,  w h e n  t h e  depressor  
effect  is a l l ev ia t ed  one  m i g h t  obse rve  a n  e r y t h r o p o i e t i c  
overshoo t ,  i.e., a g r ea t e r  aOFe i n c o r p o r a t i o n  p e r c e n t a g e  
in r e l a t i on  to  controls .  E r y t h r o p o i e t i c  r ecove ry  f r o m  t h e  
effect  of co r t i cos t e rone  is r e l a t i ve ly  g radua l ,  a n d  no  
o v e r s h o o t  is de t ec t ed  a. 

Rdsumd. Les s t6roides  su r r6naux ,  d6oxycor t i cos t~ rone  
e t  co r t i cos t6 rone  f o n t  d i m i n u e r  l ' 6 ry th ropo i~se  ehez  la  
souris  femelle.  L a  suppres s ion  p r o d u i t e  p a r  le cor t icos t6-  
r one  a l ieu p lus  t 6 t  e t  es t  p lus  g r a n d e  que  celle qu i  
r~sul te  du  t r a i t e m e n t  au  d6oxycor t i cos t6 rone .  
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Enhancing E f f e c t  o f  B o r d e t e l l a  p e r t u s s i s  and Propranolol on Experimental I m m u n e  H e m o l y t i c  Anemia 

P e r t u s s i s - v a c c i n a t e d  mice  a n d  r a t s  d i sp lay  a he igh-  
t e n e d  suscep t ib i l i t y  to  a wide  v a r i e t y  of pha rmaco log ica l ,  
immuno log ica l ,  a n d  phys i ca l  s t resses  a n d  s t ressor  
agen t s  1,2. The  f l -adrenergic  b lock ing  agen t ,  p rop rano lo l ,  
shares  w i t h  BordeteUa pertussis t h e  c a p a c i t y  to  e n h a n c e  
s e n s i t i v i t y  to  severa l  of these  s t ressors  3-5, a n d  i t  h a s  
been  p o s t u l a t e d  t h a t  t h e  s ens i t i z a t i on  effect  of B. per- 
tusMs is p r i m a r i l y  m e d i a t e d  t h r o u g h  b lockade  of f l -adren-  
ergic r ecep to r s  of t h e  a u t o n o m i c  n e r v o u s  s y s t e m  s,7. 

The  obse rva t ion ,  a m o n g  o thers ,  t h a t  pe r tuss i s - inocu-  
l a t ed  mice  h a v e  decreased  b lood  suga r  7 a n d  increased  
i m m u n o r e a c t i v e  insu l in  levels  8 ha s  led to  t h e  p roposa l  
of a n  inve r se  r e l a t i ons h i p  b e t w e e n  t h e  g lycemic  s t a t e  
of a h o s t  a n d  i ts  su scep t ib i l i t y  to  a wide  a r r a y  of s t ressful  
s t imu l i  9'x°. I n  a d d i t i o n  to  t h e i r  h y p o g l y c e m i c  effects,  
b o t h  B. pertussis a n d  insu l in  a re  c a p a b l e  of i n d u c i n g  
h y p e r s e n s i t i v i t y  to  t h e  p h a r m a c o l o g i c a l  med ia to r s ,  h i s t a -  
m i n e  a n d  s e r o t o n i n L  B o t h  increase  su scep t ib i l i t y  to  
i m m e d i a t e  9 a n d  d e l a y e d - t y p e  n,12 h y p e r s e n s i t i v i t y  s ta tes ,  
as wel l  as to  t h e  r e a c t i o n  e l ic i ted  b y  b o t h  carbo-  
h y d r a t e  9,1~,1a a n d  n o n - c a r b o h y d r a t e Z ,  ~ a n a p h y l a c t o i d  
agents .  Add i t i ona l ly ,  we h a v e  found  t h a t  insul in ,  l ike  
B. pertussis, can  h e i g h t e n  t h e  s u s cep t i b i l i t y  of mice  to  
b a c t e r i a l  e n d o t o x i n s  xe as wel l  as to  t h e  p h y s i c a l  s t ress  
of h y p o x i c  decompres s ion  xT. P roprano lo l ,  w h i c h  p o t e n -  
t i a t e s  t h e  h y p o g l y c e m i c  ac t ion  of insu l in  ~,~9, also ha s  
been  s h o w n  to  sha re  some of these  sens i t i z ing  p roper -  
t ies  z-s. 

R e c e n t l y  ADAMKIEWICZ e t  al. 2° r e p o r t e d  t h a t  w h e n  
mice  are  i n j ec t ed  w i t h  r a b b i t  a n t i m o u s e  e r y t h r o c y t e  
se rum,  a comp lex  h e m o l y t i c  a n e m i a  s y n d r o m e  develops .  
The  s y m p t o m s  inc lude  e r y t h r o p e n i a ,  sp lenomega ly ,  h y p o -  
g lycemia  a n d  dea th .  These  worker s  h a v e  d e m o n s t r a t e d  
t h a t  t h e  i n t e n s i t y  of t h i s  s y n d r o m e  is i nve r se ly  p ropor -  
t i o n a l  to  b lood  suga r  levels~°: H y p o g l y c e m i a  e l ic i ted  
e i t h e r  b y  fa s t ing  or  b y  t he  i n j ec t i on  of insu l in  r e n d e r e d  
mice  more  sucep t ib le  to  t h e  l e t h a l  effect  of a n t i m o u s e  
e r y t h r o c y t e  s e r u m  ~0. Converse ly ,  h y p e r g l y c e m i a  i nduced  

b y  i n j ec t i on  of e i t h e r  glucose or  a l l oxan  exe r t ed  a pro-  
t e c t i v e  effect  ~°. 

I n  v iew of t h e  l e n g t h e n i n g  l is t  of mouse - sens i t i z ing  
p rope r t i e s  s h a r e d  b y  insul in ,  B. pertussis, a n d  p r o p r a -  
nolol ,  we cons ide red  i t  of i n t e r e s t  to  d e t e r m i n e  w h e t h e r  
t h e  l a t t e r  two  agen t s  could,  l ike  insul in ,  e n h a n c e  t h e  
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