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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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ma te ly  1/a of a donor  spleen was t r a n s p l a n t e d  to  a bed 
p r epa red  in t he  renal  cor tex  b y  the  m e t h o d  of WHEELER, 

�9 CORSON and  DAMMIN s. ALS  or N R S  was admin i s t e red  
3 t imes  dur ing  the  1st pos t -ope ra t ive  week, twice in the  
2nd week, and once dur ing  the  3rd week. 

Red  blood cell counts  m a d e  by  rout ine  haemacy to -  
merry ,  and e lect rophoresis  of the  haemoglob ins  f rom red 
cell lysates9 were pe r fo rmed  on day  0, before t r ansp lan -  
ta t ion ,  and  on days  40, 80, 120 and  200 af ter  graf t ing.  
Af te r  day  200, ch romosome  s tudies  of var ious  t issues 
were m a d e  using the  air d ry ing  m e t h o d  of FORD1~ In  
some cases t he  s p l e e n  graf t  was examined  cytological ly  
and  in o thers  its h is to logy was s tud ied  af ter  sec t ioning 
and  s ta in ing wi th  h a e m a t o x y l i n  and  eosin. 

Nine of t he  14 mice (64%) t r ea t ed  wi th  ALS and an 
allogeneic solid t issue spleen graf t  showed an increased 
red  blood cell coun t  (Table I) togekher w i th  t he  presence  
of donor  haemoglobin .  I t  was f i rs t  a p p a r e n t  on day  40 
and  was  m a i n t a i n e d  t h rough  to  day  200 when  the  
e x p e r i m e n t  was  t e rmina t ed .  None  of t he  contro l  N R S  
t r ea t ed  mice showed any  increase  in red cell numbe r s  or 
the  presence  of donor  t y p e  haemoglobin .  

Table II. Mean percentage of donor cells in the tissues of W ~W ~ 
anaemic mice 200 days after being transplanted with a solid tissue 
graft of haematologieally normal spleen 

% Donor cells found in 

Bone Spleen Thymus Lymph Spleen graft 
marrow nodes 

99 98 96 74 95 

50 or 100 metaphase plates scored in each tissue. 

Chromosome s tudies  m a d e  af ter  day  200 showed t h a t  
donor  cells compr ised  a lmos t  the  whole  of t he  d iv id ing  
popu la t ion  of t he  W v W  v bone mar ro w  and  also the  spleen 
and  t h y m u s  and  m u c h  of the  l y m p h  nodes (Table II) .  
In te res t ing ly ,  the  spleen graf t  i tself  did no t  consis t  
ent i re ly  of its original  CBA cells b u t  in all cases i t  con- 
t a ined  some W ceils, emphas iz ing  the  free circulat ion of 
haemopoie t i c  s t em cells be tween  the  componen t s  of t he  
l ympho-mye lo id  complex.  

Macroscopically,  t he  successful spleen graf ts  resembled  
an in tac t  spleen. They  had  no t  increased in size since 
graft ing.  Microscopically,  t hey  showed the  no rma l  splenic 
a rch i tec tu re  of t rabeculae,  splenic nodules  and  red pu lp  
(Figure). Tt~ere was no obvious  sign of e ry thropoies is  
t ak ing  place. Ill all the  contro l  mice there  was no spleen 
a p p a r e n t  to the  naked  eye, b u t  a whi t i sh  layer  covered 
the  graf t  bed.  There  was no regenera t ion  of t he  kidney,  
the  bed remain ing  as an i n d e n t a t i o n  in t he  cortex.  
Microscopically,  there  was a th in  eosinophil ic layer  n e x t  
to t he  k idney  tissue, acellular excep t  for a few mono-  
nuclear  cells. On the  outer  side of th is  there  was a fa ir ly  
th ick  layer  of connec t ive  tissue. 

Al though  the  adut t  spleen is r egarded  main ly  as a 
lymphopo ie t i c  organ, HRLFRE et al. 11 found  t h a t  there  
is all e ry th rob las t i c  line a m o u n t i n g  to  abou t  5% of t he  
to ta l  cellular ou tpu t .  However ,  i t  is shown by  the  iden- 
t i f ica t ion of the  donor  ceils in some of the  rec ip ient  
organs t h a t  t he  W v W  v mice become cured of the i r  anae-  
mia  no t  by  the  graf ted  spleen becoming  an e ry th ropo ie t i c  
organ, b u t  by  the  migra t ion  of s t em cells f rom the  graf t  
to the  bone  marrow.  Some i mp l an t  there,  mu l t i p ly  and  

. replace the  defec t ive  W~'W~ cells and  ins t i tu te  normo-  
blas t ic  e ry thropoies is  12 

Rdsumd. Une por t ion  d ' une  ra te  allog6nique normale  
6t6 t r ansp lan t6e  sur le rein de souris an6miques,  g6notype  
W ~ W  v, i m m u n o s u p p r e s s e n t  avec le s6rum an t i l ympho-  
cyte ;  64% ont  gu@rL Les cellules h6matopo/6 t iques  6mi- 
gren t  hors  de la greffe darts la moelle osseuse, s 'y  f ixent ,  
prol i f6rent  et  r emp lacen t  les cellules d6fectueuses de 
l 'h6te .  
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Histological appearance of part of a healthy spleen graft from a 
haematologically normal mouse 200 days after transplantation to 
the renal cortex of a WvW" anaemic mouse. Kidney on the left, part 
of the spleen graft on the right, x 187. 
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E n v i r o n m e n t a l  isolat ion is known  to  induce behaviora l  
changes  in b o t h  animals  2, a and  m a n  4, 5 One such change  
is t he  increased aggressiveness  observed  in a n u m b e r  of 
s t ra ins  of adu l t  male  mice following isolat ion 6-s. The 

presence  of tes tos te rone ,  the male sex hormone,  appears  
necessary  for the  occurrence of th is  p h e n o m e n o n  in mice. 
For  example,  isolat ion- induced aggression can be p r even t ed  

�9 if mice are ca s t r a t ed  pr ior  to  isolat ion 9. Steroid  replace-  


