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t u r n o v e r  of cell m e m b r a n e  c o n s t i t u e n t s  t4. P a r t i c i p a t i o n  of 
m a c r o p h a g e  m e m b r a n e  receptors  was  also sugges ted  in  
A L S - i n d u c e d  depress ion  of m a c r o p h a g e  m i g r a t i o n  in 
v i t ro  ~5 since t h e  effect  was  s u b s t a n t i a l l y  r educed  b y  t r y p -  
s in iza t ion  ~6. 
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Rdsumd. E t u d e  des effets des s6rums a n t i l y m p h o c y t e s  
sur la  phagocy tose  in v i t r o  p a r  les m a c r o p h a g e s  de la  
r a t e  e t  du  p6r i to ine  de la  souris.  L ' i n h i b i t i o n  pa r t i e l l e  de 
la phagocy tose  a 6t6 t r an s i t o i r e ;  les cellules m a c r o p h a g e s  
on t  r6cupgr6 leur  capaci t6  fonc t ione l le  deux  jours  aprSs 
l ' a d m i n i s t r a t i o n  de s6rum a n t i l y m p h o c y t e .  
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Inhibit ion of Ep inephr ine - induced  G l y c o g e n  P h o s p h o r y l a s e  Act ivat ion by  Bordetella pertussis Vac-  
cine in Rats  

I t  has  been  p rev ious ly  shown  t h a t  hype rg lycemic  
response  to  ep inephr ine  was i n h i b i t e d  b y  Bordetella 
pertussis vacc ine  (BPV)1, 3, and  t h i s  m e c h a n i s m  m a y  be 
i n v o l v e d  in  t he  d e v e l o p m e n t  of increased  s ens i t i v i t y  to  
a n a p h y l a c t i c  shock  a n d  shock  m e d i a t o r s  fol lowing B P V  
t r e a t m e n t .  The  pu rpose  of t he  p r e s en t  s t u d y  was to  
i n v e s t i g a t e  how B P V  inf luences  e p i n e p h r i n e - i n d u c e d  l iver  
a n d  muscle  g lycogen phospho ry l a se  ac t iva t ion .  Since in 
B P V - t r e a t e d  r a t s  t h e  n o r m a l  h y p e r g l y c e m i c  response  
was res tored  b y  p redn i so lone  t r e a t m e n t  S, t he  effect  of 
p redn i so lone  on  t h e  d i s t u r b e d  glycogen p h o s p h o r y l a s e  
a c t i v a t i o n  was also inves t iga ted .  

Materials and methods. W i s t a r  ma le  r a t s  (150-200 g) were 
m a i n t a i n e d  on  a s t a n d a r d  d ie t  a n d  d r i n k i n g  w a t e r  was  
g iven  ad  l i b i t um.  E x p e r i m e n t s  were p e r f o r m e d  on fed 
a n i m a l s  a t  09.00 h to  insure  a d e q u a t e  g lycogen levels.  
B P V  was a d m i n i s t e r e d  i.p. in a single dose of 3 x 10 ~~ 
organisms.  Some groups  of n o r m a l  a n d  BPV-sens i t i z ed  
r a t s  were t r e a t e d  w i t h  25 mg/kg, p redn i so lone  succ ina te  
(Organon)  s.c. twice  da i ly  ove r  a pe r iod  of 3 days.  The  
l a s t  dose of p redn i so lone  was  in j ec t ed  12 h before  phospho-  
ry lase  e x a m i n a t i o n .  

AlI r a t s  were a n a e s t h e t i z e d  w i t h  p e n t o b a r b i t a l  30 ra in  
before  sacrif icing.  L i v e r  a n d  muscle  samples  were t a k e n  
10 m i n  a f t e r  t h e  i.p. i n j ec t ion  of ep i neph r i ne  (0.1 mg/kg)  
or phys .  saline.  Ac t ive  l iver  p h o s p h o r y l a s e  was assayed  
accord ing  to  t he  p rocedure  of ttEDRICK a n d  FISH:ER s. 
G a s t r o c n e m i u s  muscle  samples  were p r e p a r e d  as descr ibed  
b y  SCHAEFFER et  al  4. T o t a l  a n d  ac t ive  muscle  p h o s p h o r y -  
lase levels  were d e t e r m i n e d  b y  a s say ing  w i t h  a n d  w i t h o u t  
1 m ~ I  AMP,  respect ive ly ,  accord ing  to t h e  m e t h o d  of 
ttEDRICK a n d  FISttERS; a n d  besides  ac t ive  p h o s p h o r y l a s e  

Table I. Effect of epinephrine on active liver phosphorylase level in 
normal, BPV, prednisolone and BPV + prednisolone-treated rats 

Phosphorylase activity mmol Pdg2'h -1 4- SE 
Phys. saline Epinephrine 

levels,  t h e  ra t ios  of ac t ive  to  t o t a l  e n z y m e  ac t iv i t i e s  are 
i nd i ca t ed  in  T a b l e  I I .  P h o s p h o r y l a s e  ac t iv i t i e s  are ex- 
pressed  as m m o l  re leased inorganic  p h o s p h a t e / g  t i s sue /h  
(mmol  Pi/ge'h-~). The  resu l t s  are s t a t i s t i ca l ly  e v a l u a t e d  
b y  S t u d e n t ' s  t- test .  

Results and discussion. B P V ,  predniso lone ,  or  B P V  -t- 
p redn i so lone  d id  n o t  inf luence  ac t ive  l iver  p h o s p h o r y l a s e  
levels (Table  I). E p i n e p h r i n e  caused  a b o u t  a 100% 
increase  of ac t ive  p h o s p h o r y l a s e  level  in  n o r m a l  rats .  The  
response  to ep inephr ine  was s ign i f i can t ly  i n h i b i t e d  b y  
B P V  p r e t r e a t m e n t .  P redn i so lone  a lone  caused  no  changes ,  
however ,  in  B P V  inocu la t ed  r a t s  t he  s ens i t i v i t y  to  
ep ineph r ine  was res to red  b y  predniso lone .  

B P V  alone d id  no t  a l t e r  t he  level  of ac t ive  a n d  t o t a l  
musc le  p h o s p h o r y l a s e  (Table  II) .  P redn i so lone  t r e a t m e n t  
resu l ted  in an  increase  b o t h  in n o r m a l  a n d  in  B P V - t r e a t e d  
r a t s ;  howeve r  t h e  r a t io  of ac t ive  to t o t a l  p h o s p h o r y l a s e  
was no t  s ign i f i can t ly  inf luenced.  Fol lowing  ep inephr ine  
a d m i n i s t r a t i o n  an  a c t i v a t i o n  of muscle  p h o s p h o r y l a s e  
could be  obse rved  in n o r m a l  r a t s  as i nd i ca t ed  b y  t he  
increase  of t h e  r a t i o  of ac t ive  to t o t a l  e n z y m e  ac t iv i ty .  
Th i s  effect  of ep ineph r ine  was m e r k e d l y  i n h i b i t e d  b y  B P V  
p r e t r e a t m e n t .  The  s ens i t i v i t y  of B P V - t r e a t e d  r a t s  to  
ep ineph r ine  was p a r t i a l l y  r e s to red  b y  predniso lone .  

The  d i m i n u t i o n  of e p i n e p h r i n e - i n d u c e d  h y p e r g l y c e m i a  
in B P V - t r e a t e d  r a t s  1, ~ m a y  be  due  to  t h e  d i s t u r b a n c e  of 
insu l in  secre t ion  and  to  t h e  changes  of l iver  g lycogen 
me tabo l i sm .  A n  increased  s ens i t i v i t y  of insu l in  secre t ion  
m e c h a n i s m  in B P V - t r e a t e d  r a t s  was  d e m o n s t r a t e d  b y  our  
p rev ious  resu l t s  s. R e c e n t l y  KREUT?CER et  al. s r epo r t ed  
t h a t  B P V  did n o t  inf luence  t he  effect  of ep ineph r ine  
on  l iver  glycogen syn the ta se ,  whereas  i t  i n h i b i t e d  epi- 
n e p h r i n e - i n d u c e d  a c t i v a t i o n  of l iver  g lycogen phos-  
phorylase .  The  l a t t e r  f ind ings  are  s u p p o r t e d  b y  our  
p r e s e n t  obse rva t ions .  I n  add i t ion ,  a d i m i n i s h e d  response  
of muscle  p h o s p h o r y l a s e  to  ep ineph r ine  was d e m o n s t r a t e d  
in t h i s  paper .  

The  i n h i b i t e d  response  of B P V - t r e a t e d  r a t s  to  ep ineph-  
r ine  is p r o b a b l y  due  to  a n  i m p a i r m e n t  occur r ing  a t  a n y  one 

Normal 1.18 4- 0.06 (8) 2.37 -t- 0.12 �9 (9) 

BPV 1.28 -4- 0.07 (10) 1.76 4- 0.06 b, o (9) 

Prednisolone 1.25 4- 0.10 (8) 2.40 4- 0.12 �9 (9) 

BPV § prednisolone 1.27 4- 0.11 (8) 2.26 n u 0.10~ (9) 

p ( 0.001 ; b p < 0.01 related to values obtained after phys. saline. 
p ~ 0.01 if the increase caused by epinephrine in normal rats was 

related to that detected in BPV-treated animals. Numbers in 
parentheses represent the number of animals in each group. 
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Table If. Effect of epinephrine on muscle phosphorylase activity in normal, BPV, prednisolone and BPV + prednisolone-treated rats 

Phys. saline Epinephrine 

Active phosphorylase a/T ~ Active phosphorylase a/T 
mmol Pi/g '2 h -1 -4- SE mmol Pi/g~'h -1 i SE 

Normal 1.53 -4- 0.18 0.27:1_ 0.03 (9) 2.73 -4- 0.24 0.45 :L 0.05 b (9) 

BPV 1.72 :t: 0.15 0.29 • 0.03 (7) 1.92 -4- 0.16 0.33 :j: 0.04~ (7) 

Prednisolone 2.43 :t= 0.20 0.32 ~ 0.05 (7) 4.71 ~2 0.29 0.58 • 0.06 b (7) 

BPV + Prednisolone 2.13 :~ 0.28 0.32 -4- 0.04 (7) 3.83 ~ 0.31 0.52 ~: 0.06 b (7) 

Ratio of active to total phosphorylase activity b. p < 0.01 related to values obtained after phys. saline, o p < 0.01 if the increase causedby 
epinephrine in normal animals was related to that of detected in BPV-treated rats. Numbers in parentheses represent the number of animals 
in each group. 

of  t h e  s e q u e n t i a l  s t e p s  i n v o l v e d  in  t h e  c o n v e r s i o n  of  
i n a c t i v e  t o  a c t i v e  p h o s p h o r y l a s e .  P r e v i o u s  e x p e r i m e n t s  
r e g a r d i n g  t h e  d i s t u r b e d  in su l in  s e c r e t i o n  ~ a n d  t h e  i n h i b i t e d  
h y p e r g l y c e m i c  r e s p o n s e  to  cyc l ic  A M P  v in  t 3 P V - t r e a t e d  
r a t s  i n d i c a t e  t h a t  a d e n y l c y l a s e  is n o t  d e p r e s s e d  b y  B P V .  
S ince  i t  is k n o w n  t h a t  i n su l i n  s a n d  a d r e n a l e c t o m y  9 
e l e v a t e  t h e  a c t i v i t y  of  cyc l ic  A M P  p h o s p h o d i e s t e r a s e ,  
b e s i d e s  o t h e r  poss ib i l i t i e s ,  a n  i nc r ea se  of  p h o s p h o d i e s t e r a s e  
a c t i v i t y  c a u s e d  b y  e l e v a t e d  p l a s m a  i n su l i n  7 a n d  b y  
d e c r e a s e d  b l o o d  c o r t i o c o s t e r o n e  leve l  1~ of  t 3 P V - t r e a t e d  
a n i m a l s  cou ld  be  t a k e n  i n t o  a c c o u n t .  

P r e d n i s o l o n e  r e s t o r e d  t h e  a b i l i t y  of  e p i n e p h r i n e  to  
i n d u c e  hype rg lycemia"~  a n d  to  a c t i v a t e  g l y c o g e n  p h o s p h o -  
ry lase .  I t s  i n h i b i t o r y  e f fec t  on  p h o s p h o d i e s t e r a s e  a c t i v i t y  9 
m a y  p l a y  a role  in  t h e  r e s t o r a t i o n  of  s e n s i t i v i t y  to  e p i n e p h -  
r ine  in  B P V - t r e a t e d  an ima l s .  N a t u r a l l y ,  t h e r e  a r e  o t h e r  
poss ib i l i t i e s ,  too.  F u r t h e r  e x p e r i m e n t s  wi l l  h a v e  to  be  
ca r r i ed  o u t  t o  e l u c i d a t e  t h i s  p r o b l e m .  

Zusammen/assung.  Die G l y c o g e n - P h o s p h o r y l a s e - a k t i -  
v i e r e n d e  W i r k u n g  y o n  E p i n e p h r i n  w u r d e  in  L e b e r n  u n d  
M n s k e l n  y o n  R a t t e n  d u r c h  B P V - B e h a n d l u n g  g e h e m m t  
u n d  d ie  E p i n e p h r i n e m p f i n d l i c h k e i t  de r  B P V - b e h a n d e l t e n  
T ie re  d u r c h  P r e d n i s o l o n  w i e d e r h e r g e s t e l l t .  
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Erythrocyte Chimaerism in W-Series Anaemic Mice after Allogeneic Splenic Transplants to the 
Renal Cortex 

A n a e m i c  m i c e  of t h e  g e n o t y p e  W v W  v h a v e  a g e n e t i c a l l y  
d e t e r m i n e d ,  l i fe long,  n o r m o c h r o m i c ,  m a c r o c y t i c  a n a e m i a ,  
w h i c h  does  n o t  r e s p o n d  to  t h e r a p y  w i t h  i r o n  or  l ive r  
e x t r a c t 1 ,  fol ic  ac id  or  v i t a m i n  t312 2. S u c h  m i c e  c a n  
h o w e v e r ,  b e  c u r e d  b y  t h e  a d m i n i s t r a t i o n  of  a ce l lu la r  
s u s p e n s i o n  of  n o r m a l  h a e m o p o i e t i c  t i s sue  3,4, u s u a l l y  
d e r i v e d  f r o m  t h e  foe t a l  l i ve r  o r  a d u l t  b o n e  m a r r o w .  

I n  t h e  m ouse ,  a l t h o u g h  t h e  sp l een  is i n t i m a t e l y  i n v o l v e d  
in  t h e  l y m p h o i d  s y s t e m  i t  is a l so  an  e r y t h r o p o i e t i c  o r g a n  5, s. 
I n  t h e  p r e s e n t  work ,  a p o r t i o n  of  w h o l e  sp l een  f r o m  a 
h a e m a t o l o g i c a l l y  n o r m a l  m o u s e  is t r a n s p l a n t e d  to  t h e  
r e n a l  c o r t e x  of  WvWv mice .  I t  is f o u n d  t h a t  s t e m  cel ls  

Table I. Mean red blood cell count/ram 3 • 106 of W~W v mice treated 
with ALS or NRS before and after receiving a solid tissue graft of 
spleen from haematologieally normal mice 

e m a n a t e  f r o m  t h i s  g ra f t ,  p r o l i f e r a t e  a n d  s u p p l a n t  t h e  
d e f e c t i v e  h o s t ' s  b o n e  m a r r o w ,  a n d  p e r m a n e n t l y  cu re  t h e  
a n i m a l .  

A d u l t  a n a e m i c  W v W  v mice  w e r e  u s e d  as  t h e  r ec ip i en t s .  
T h e  s p l e e n  d o n o r s  were  a p u r e  l ine  C B A - H  s t r a in .  T h e y  
h a v e  a d i f f e r e n t  h a e m o g l o b i n  f r o m  t h e  W mice ,  a n d  p o s -  
sess  t h e  T6  c h r o m o s o n l e  m a r k e r s .  T h i s  p e r m i t t e d  t h e  
i d e n t i f i c a t i o n  of  t h e  d o n o r  cel ls  in  t h e  hos t s .  Sk in  g r a f t s  
e x c h a n g e d  b e t w e e n  t h e  t w o  s t r a i n s  w e r e  r e j e c t e d  in  
a p p r o x i m a t e l y  11 days ,  i n d i c a t i n g  a s t r o n g  h i s t o c o l n p a t i -  
b i l i t y  d i f fe rence ,  t h u s  n e c e s s i t a t i n g  i m m u n o s u p p r e s s i o n  
for  s u r v i v a l  of  t h e  sp l een  gra f t s .  A n t i l y m p h o c y t i c  s e r u m  
(ALS)  w a s  u s e d  for  t h i s  p u r p o s e  a n d  w a s  p r e p a r e d  in  
r a b b i t s  as  p r e v i o u s l y  d e s c r i b e d  7. 

W v W  ~ m i c e  w e r e  i n j e c t e d  i .p.  w i t h  0.25 m l  of  A L S  e a c h  
m o r n i n g  for  5 c o n s e c u t i v e  d a y s .  C o n t r o l  mice  r e c e i v e d  
t h e  s a m e  a m o u n t  of d e c o m p l e m e n t e d  n o r m a l  r a b b i t  
s e r u m  (NR S) .  O n  t h e  a f t e r n o o n  of  t h e  5 th  day ,  a p p r o x i -  

Number of Serum Day 
mice Treatment 

0 40 80 120 200 

9 ALS 6.7 10.3 10.3 11.1 10.7 
10 NRS 6.8 7.7 7.1 6.9 7.1 
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