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a n t i - A  p roduc t ion ,  se rved  as n e g a t i v e  controls .  A mass ive  
t r ans fus ion ,  200 ml  whole  blood, was  a t t e m p t e d  in 2 dogs : 
1 p r e - t r e a t e d  a n d  1 n o n - p r e t r e a t e d  for a n t i - a n t i - A  p roduc-  
t ion.  

Results. H e m o l y t i c  a n t i - A  a n t i b o d i e s  were  p roduced  in 
all  4 r a b b i t s  (1:32) .  Af te r  isolat ion,  t he  pu re  a n t i - A  an t i -  
b o d y ' s  h e m o l y t i c  a c t i v i t y  was  50% t h a t  of t he  r a b b i t  
a n t i - A  se rum (1 : 16). Can ine  a n t i - a n t i - A  s e r u m  p r e c i p i t a t e d  
b o t h  r a b b i t  an t i -A  se rum a n d  t h e  i so la ted  a n t i - A  an t i -  
bodies .  All can ine  a n t i - a n t i - A  se rums  p r e c i p i t a t e d  w i t h  
e i t h e r  r a b b i t  a n t i - A  s e r u m  or  i so la ted  a n t i - A  a n t i b o d i e s  
p r o d u c e d  no  hemolys i s  w h e n  m i x e d  w i t h  t y p e  A b lood  
cell suspens ion .  The  h e m o l y t i c  a c t i v i t y  of r a b b i t  a n t i - A  
s e r u m  or i so la ted  a n t i - A  a n t i b o d i e s  was  no t  impa i r ed  w h e n  
n o r m a l  can ine  s e r u m  was s u b s t i t u t e d  for  t he  c a n i n e  
a n t i - a n t i - A  serum,  i n d i c a t i n g  t h a t  t h e  h e m o l y t i c  a c t i v i t y  
was  no t  i m p a i r e d  b y  n o r m a l  s e r u m  c o m p o n e n t s .  Af te r  
12 t r ans fus ions ,  sera  of 2 of 3 dogs p r e - t r e a t e d  for  an t i -  
a n t i - A  p r o d u c t i o n  l acked  t he  ab i l i ty  to  hemolyse  t y p e  A 
e r y t h r o c y t e s ,  whi le  sera  of b o t h  t h e  u n t r e a t e d  dogs pro-  
duced  hemolys is .  The  dog  n o t  p r e - t r e a t e d  for a n t i - a n t i - A  
p r o d u c t i o n  died  of h e m o l y t i c  r eac t i on  d u r i n g  t he  t r ans fu -  
sion. The  p r e - t r e a t e d  dog su rv ived  t h e  mass ive  t r a n s -  
fus ion  a n d  exh ib i t ed  no  side effects, h e m o g l o b i n e m i a  or 
hemog lob inu r i a .  He  is still  a l ive  a n d  well. 

Discussion. A n t i - a n t i b o d y  was p r o d u c e d  a n d  i ts  ac t ion  
d e m o n s t r a t e d  us ing  t h e  i m m u n o l o g i c a l  t r i ang le  concept .  
The  resu l t s  a ch i eved  sugges t  t h a t  a n t i - a n t i - A  a n t i b o d y  

neu t r a l i ze s  a n t i - A  a n t i b o d y  in v ivo  a n d  p r e v e n t s  a d e m o n -  
s t r ab l e  t i t e r  in h e m o l y t i c  t i t r a t i o n  t e s t s  in v i t ro .  The  
n e u t r a l i z a t i o n  of an t i -A  a n t i b o d y  b y  a n t i - a n t i - A  a n t i b o d y  
ha s  been  s h o w n  to  p r e v e n t  t h e  t r a n s f u s i o n  r eac t i on  in 
r ec ip ien t s  p r e - t r e a t e d  for a n t i - a n t i - A  a n t i b o d y  productionO. 

Zusammen[assung. D u r c h  ein i m m u n o l o g i s c h e s  Dreieck-  
S y s t e m  ( H u n d - K a n i n c h e n - H u n d )  wurde  ein A n t i - A n t i -  
k 6 r p e r  bei H u n d e n  e rzeug t  und  seine W i r k u n g  in v i t ro  u n d  
in  v ivo  d e m o n s t r i e r t .  Die A n t i - A n t i k 6 r p e r - M e t h o d e  b i e t e t  
neue  M6gl ichke i ten ,  d e m  P r o b l e m  der  T r a n s p l a n t a t - A b -  
s t o s sung  u n d  der  T h e r a p i e  der  K r a n k h e i t e n  i m m u n o -  
logischen  U r s p r u n g s  nAhe rzukommen .  
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Immunosuppress ive  and Specific Antimitotic Effects of Ovalicin 

I n  a p rev ious  r e p o r t  ~ t h e  i m m u n o s u p p r e s s i v e  effect  of 
ova l ic in  (C16H2405, i so la ted  f rom cu l tu res  of Pseudeuro- 
tium ovalis ~) ill r oden t s  was  desc r ibed :  m a r k e d  r e d u c t i o n  
of a n t i b o d y  p r o d u c t i o n  a n d  of t h e  n u m b e r  of a n t i b o d y -  
f o rming  cells ill mice  a f t e r  s t i m u l a t i o n  w i t h  sheep e r y t h r o -  
cy tes  and  i n h i b i t i o n  of t he  s y m p t o m s  of e x p e r i m e n t a l  
al lergic e n c e p h a l o m y e l i t i s  in  ra ts .  L e u k o p e n i a  was n o t  
obse rved  in these  e x p e r i m e n t a l  an imals .  I t  is the  pu rpose  
of t h e  p r e s e n t  r e p o r t  to  descr ibe  t he  effect  of a s ingle dose 
of ova l ic in  on  p r i m a r y  a n d  s e c o n d a r y  h e m a g g l u t i n i n  
response  in mice a n d  on  su rv iva l  of sk in  g ra f t s  b e t w e e n  
mouse  s t r a in s  w i t h  iden t i ca l  H-2  locus. W e  h a v e  also 
i n v e s t i g a t e d  t h e  effect  of t he  c o m p o u n d  on splenic  w e i g h t  
in  mice  in jec ted  w i t h  red  b lood  cells a n d / o r  w i t h  cells of 
L-1210 l e u k e m i a ;  f u r t h e r m o r e ,  t he  f r equency  of mi toses  
a f t e r  a d m i n i s t r a t i o n  of ova l ic in  was  e v a l u a t e d  in sec t ions  
of spleen a n d  j e j u n u m  of i m m u n i z e d  a n d  n o n - i m m u n i z e d  
an imals .  

Materials and methods. (Albino × DBA/2)Fx,  B A L B / c  
a n d  D B A / 2  male  mice, 2 -3  m o n t h s  old, were o b t a i n e d  
f rom our  o w n  a n i m a l  farm.  0.5 ml  of a 10% suspens ion  
of w a s h e d  sheep red  b lood cells (SRBC) in sal ine was  
a d m i n i s t e r e d  i.v. for  i m m u n i z a t i o n .  H e m a g g l u t i n i n  t i t r e s  
in  sera  were d e t e r m i n e d  for each  i n d i v i d u a l  a n i m a l  b y  
serial  2-fold d i lu t ions  w i t h  T a k a t s y ' s  mic ro techn ic .  L-  1210 
m o u s e  l eukemia  cells were o b t a i n e d  f rom asci t ic  g r o w t h  
in (a lb ino × DBA/2)F~  mice ;  10 * cells were i n j ec t ed  i n to  
t h e  h i n d  leg of e x p e r i m e n t a l  an imals .  F i t t e d  ' p i n c h '  g ra f t s  
of sk in  f rom male  DBA/2 donors  were t r a n s p l a n t e d  to  
ma le  B A L B / c  rec ip ien t s  a cco rd ing  to  t h e  m e t h o d  of 
BILLINGHAM a n d  MEDAWAR a, T he  s u r v i v a l  t i m e  of t h e  
g ra f t s  was  d e t e r m i n e d  b y  da i ly  inspec t ion ,  t h e  c r i t e r ion  
be ing  t h e  e n d p o i n t  of ep i the l ia l  su rv iva l .  Fo r  e v a l u a t i o n  

of t h e  mi to t i c  i ndex  in spleen and  j e j u n u m  the  o rgans  
were f ixed in B o u i n ' s  f ixa t ive  a n d  s t a i ned  w i t h  h e m a -  
t o x y l i n  a n d  eos in ;  the  n u m b e r  of mi toses  was t h e n  c o u n t e d  
b y  a pe r son  who  did  no t  k n o w  f rom w h i c h  a n i m a l  t h e  
sec t ions  came.  Fo r  each  spleen,  t h e  mi toses  in  150 fields, 
and  for  t h e  j e j u n u m  mi toses /1000  ep i the l i a l  cells in  t he  
c r y p t s  were c o u n t e d  (magn i f i ca t ion  × 1000). Ova l ic in  was 
a d m i n i s t e r e d  as a suspens ion  in 0 .5% c a r b o x y m e t h y l -  
cellulose in sal ine e i t he r  ora l ly  or  i.p. T h e  t r e a t m e n t  
schedules  for each  e x p e r i m e n t  a re  g iven  w i th  t he  resul ts .  

S.D. = s t a n d a r d  d e v i a t i o n  = s = l / Z  ( x - x i )  2 
V 72=~ 

Results. T h e  p r i m a r y  h e m a g g l u t i n i n  response  in mice,  
as d e t e r n l i n e d  on  d a y  7 or  14 a f t e r  i m m u n i z a t i o n  w i t h  
SRBC,  was  s t rong ly  i n h i b i t e d  b y  a single dose of oval ic in .  
P a r t i a l  t o l e rance  to  t he  s t a n d a r d  s e c o n d a r y  cha l lenge  w i t h  
S R B C  was found  w h e n  t he  p r i m a r y  re sponse  was in- 
h i b i t e d  w i t h  a n  oral  dosage of 1200 m g / k g  of oval ic in .  
W h e n  a n i m a l s  were t r e a t e d  w i t h  t h e  d rug  o n  t he  day  of 
t h e  second cha l lenge  w i t h  S R B C  only,  t h e r e  was b u t  a 
s l igh t  i n h i b i t i o n  of t he  response  (Table  I). 

T a b l e  I I  shows t he  effect  on  sk in  g ra f t  su rv iva l  in  mice  
of a single dose of oval ic in ,  i n j ec t ed  i.p. on  d i f f e ren t  days  

1 S. LAZ.~RY and H. STAHELIN) The Immune Response and ils 
suppression, (Symposium of the Swiss Society of Allergy and 
lnnnunology, Davos, March 25-28, 1968), in press. 
H. P. Smo and H. P, WEnER, Helv. chim. Acta 51. 1395 (1968). 
R. E. BILLINGHAM and P. B..'~IEDAWAR, J. exp. Biol. 28, 385 
(1951). 
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a f t e r  t r a n s p l a n t a t i o n .  T h e  b e s t  e f f e c t  w a s  o b t a i n e d  w i t h  
d r u g  t r e a t m e n t  3 - 4  d a y s  a f t e r  g r a f t i n g .  N o n e  of  t h e  
a n i m a l s  d i e d  d u r i n g  t h e  e x p e r i m e n t .  

I t  i s  k n o w n  t h a t  a f t e r  i .v .  S R B C  s t i m u l a t i o n ,  t h e r e  is, 
i n  t h e  e a r l y  s t a g e  o f  t h e  spec i f i c  r e s p o n s e ,  a n  i n c r e a s e  o f  
s p l e e n  w e i g h t ;  t h i s  in  a n  e x p r e s s i o n  o f  r a p i d  d i v i s i o n  o f  

Table I. Inhibition of pr imary and secondary hemagglutinin response 
in (albino × DBA/2)F 1 male mice with single t reatment  of ovalicin 

Day 0 Day 7 p Day 14 p 

- 1 . 4  4 -  0 . 9  ~ 

SRBC b 9.9 4- 0.9 
SRBC + 6 0 0  ~ 5.9 i 1.5 <2 0.0005 
SRBC + 1200 1.5 :~ 0.5 < 0.0005 

SRBC 
SRBC + 600 
SRBC + 1200 

SRBC SRBC 
SRBC + 600 SRBC 
SRBC + 1200 SRBC 
SRBC SRBC + 600 
SRBC SRBC + 1200 

10.6 4- 1.P' 
6.8 4- 1.6 < 0.0005 
3.6 4- 1.1 < 0.0005 

10.7 -}- 1.3 
9.8 4- 1.4 < 0.05 
6.3 4- 1.4 < 0.0005 
9.9 4- 1.6 > 0.05 
8.6 4- 0.9 < 0.0005 

12 animals/group. All animals survived until  sacrifice, 7 or 14 days 
after drug application. • Hemagglntirdn titre (expressed as power 
of 2), b sheep red blood cells, ° mg/kg ovaliein orally. 

a n t i b o d y - f o r m i n g  cells .  T h e  F i g u r e  s h o w s  t h a t  h i g h  d o s e s  
o f  o v a l i c i n  r e d u c e  t h e  s p l e e n  w e i g h t  i n  i m m u n i z e d  a n i m a l s  
t o  a l eve l  w h i c h  is  c lose  t o  t h a t  o f  n o n - i m m u n i z e d  m i c e .  
S i m i l a r l y ,  s p l e e n  w e i g h t  i n c r e a s e  d u e  t o  i n f i l t r a t i o n  a n d  
m u l t i p l i c a t i o n  o f  l e u k e m i a  L - 1 2 1 0  cel ls  is  r e p r e s s e d  b y  
o v a l i c i n ,  i n  a h y b r i d  h o s t  ( F i g u r e )  a s  we l l  a s  in  t h e  
i s o l o g o u s  h o s t  ( T a b l e  I I I ) .  D e s p i t e  t h i s  i n h i b i t i o n  o f  s p l e e n  
w e i g h t  i n c r e a s e ,  o v a l i c i n  d o e s  n o t  p r o l o n g  s u b s t a n t i a l l y  
t h e  s u r v i v a l  t i m e  o f  m i c e  i n o c u l a t e d  s .c.  w i t h  L - 1 2 1 0  
ce l l s<  T h e  g r e a t e s t  i n h i b i t i o n  of  s p l e e n  w e i g h t  i n c r e a s e  
w i t h  o v a l i c i n  w a s  f o u n d  i n  m i c e  w h i c h  h a d  b e e n  i n o c u l a t e d  
w i t h  L - 1 2 1 0  cei ls  a n d  i n  a d d i t i o n  s t i m u l a t e d  w i t h  S R B C  
( F i g u r e ) .  

S i n c e  i n c r e a s e  in  s p l e e n  w e i g h t  a f t e r  a n t i g e n i c  s t i m u l a -  
t i o n  is  d u e  t o  m i t o t i c  a c t i v i t y  o f  ce l l s  i n  t h e  s p l e e n  5, a n  
a t t e m p t  w a s  m a d e  t o  d e t e r m i n e  t h e  i n f l u e n c e  o f  o v a l i c i n  
o n  t h e  m i t o t i c  i n d e x  in  s p l e e n s  o f  m i c e  b e f o r e  a n d  a f t e r  
a n t i g e n i c  s t i m u l a t i o n ;  t h e  n u m b e r  o f  m i t o s e s  in  t h e  j ej u n a l  
c r y p t s  o f  t h e  s a m e  a n i m a l s  w a s  a l so  c o u n t e d .  F r o m  
T a b l e  I V  i t  c a n  be  s e e n  t h a t  r a t h e r  h i g h  d o s e s  o f  o v a l i c i n  
a r e  r e q u i r e d  t o  d e p r e s s  s i g n i f i c a n t l y  t h e  m i t o t i c  i n d e x  in  
t h e  s p l e e n s  o f  n o n - s t i m u l a t e d  m i c e ,  w h i l e  i n  i m m u n i z e d  
m i c e  l o w e r  d o s e s  a r e  q u i t e  a c t i v e .  T h e  s p e c i f i c i t y  o f  t h e  
a n t i m i t o t i c  e f f e c t  o f  o v a l i c i n  fo r  i m m u n o l o g i c a l l y  s t i m u -  
l a t e d  cel ls  a n d  fo r  t u r n o u t  ce i l s  (L-1210)  i n  t h e  s p l e e n  

4 H. STXHE~IN, unpublished results. 
R. N. BANDY, J.  J,  VAzQuEZ and F. J .  DIxoN, Prec. Soc. exp. 
Biol. reed. 709, 1 (1962). 

Table 1I. Effect of ovalicin on survival of DBA/2 skin grafts in 
BALBlc mice 

Drug t rea tment  Graft survival 
after t ransplantat ion (days) 
on day . . .  

Controls 10.0 ~ 1.4 
2 13.8 4- 2.9 < 0.025 
3 16.1 4- 4.1 < 0.01 
4 15.0 4- 1.2 < 0,0005 
5 13.8 4- 0.4 < 0.0005 

Table III. Effect of ovaliein on the spleen weight in DBA]2 mice 
inoculated with L-1210 cells 

L-1210 Treatment  No. of Spleen weight • 
cells (p.o.) from animals  on day  8 
day 0 day 0 to 7 

No None 5 0.39 ! 0.04 

Yes SoIvent 8 1.36 4- 0.31 
Yes 15 mg/kg 4 0.80 4- 0.37 < 0.0125 
Yes 30 mg/kg 5 0.99 =~ 0.30 < 0.05 
Yes 60 mg/kg 5 0.74 4- 0.11 < 0.0025 
Yes 120 mg/kg 5 0.46 2_ 0.06 < 0.0005 

Single t reatment  of 300 mglkg i.p. on different days after trans- ~ % of body weight. 
plantation. 5 animals/group. 

Table IV. Effect of ovalicin on frequency of mitoses in spleen and je junum of immunized and non-immunized mice 

Trea tment  Spleen p Je junum p 
mitoses]field mitoses/1000 cells 

1 none 0.25 4- 0.03 20.8 -4- 2.6 
2 solvent 0.33 -4- 0.11 19.0 4- 2.2 
3 75 mg[kg 0.31 ± 0.09 > 0.05 {2) 19.2 4- 2.6 > 0.05 (2) 
4 150 mg/kg 0.34 4- 0.11 > 0.05 (2) 20.0 4- 2.2 > 0.05 (2) 
5 300 mg/kg 0.16 4- 0.06 < 0.025 (2) 19.8 4- 1.7 > 0.05 (2) 
6 SRBC 0.87 4- 0.11 20.0 4- 3.4 
7 SRBC + solvent 0.95 -4- 0.13 23.0 ± 5.4 
8 SRBC + 75 mg/kg 0.51 4- 0.11 < 0.0025 (7} 21.3 4- 5.0 > 0.05 (7) 
9 SRBC + 150 mg/kg 0.42 4- 0.05 < 0.0005 (7) 20.5 4- 6.2 > 0.05 (7) 

10 SRBC + 300 mg/kg 0.39 4- 0.15 < 0.0025 (7) 20.0 4- 3.4 3> 0.05 (7) 

Animals treated as in curve a and b of the Figure. Figures in parentheses after p-value indicate line with which comparison is made in Student  
t-test. 4 animals in each group, 



15. 1!. 1968 Specialia 1173 

b 

1.0 

O.B 

0.8 

- ~  03 

0.6 .a=:a 

0.5 

o.4 

o.3! 
02 

12 

1.1 

 olv' nt V's ........... 1;o a om¢ g 

Effect of ovaliein on spleen weight in (albino × DBA/2)F~ male nfiee. 
The spleens were weighed on day 7, 4 h after the last drug application. 
Ovalicin was given i,p. to all 4 groups on days 5, 6 and 7. Curve a, 
drug only. Curve b, SRBC i.v. on day 4. Curve c, 10 * L-1210 cells on 
day 0. Curve d, L-1210 cells on day 0 and SRBC on day 4. Each dot 
represents the mean =t: S.E.M. of 4-6 animals. 

becomes also ev iden t  f rom compar ison of the  mi to t ic  index 
in the  spleen wi th  t h a t  in the  j e j unum (Table IV) and 
f rom the  Figure ;  s imilarly,  there  seems to be no inhibi t ion 
of prol i fera t ion in the hematopoie t i c  system, since ra ts  x 
and rhesus monkeys  6 showed normal  leucocyte  values  
af ter  t r e a t m e n t  wi th  immunosuppress ive  doses of ovalicin.  

ZusammenJassung. Ovalicin,  isoliert  aus dem Kul tu r -  
f i l t ra t  yon  Pseudeurotium ovalis, h e m m t  die Bi ldung yon  
Ant ik6rpern  schon nach  e inmal iger  Appl ikat ion.  Es  k o m m t  
zur  Ausbi ldung einer  par t ie l len  immunolog ischen  Tole-  
ranz.  Die  Abstossungszei t  yon homologen  Haut t ranspla~l-  
t a t e n  wird bei M~tusen dnrch  eine einmalige Oval ic inbe-  
hand lung  s ignif ikant  vef lgnger t .  Die Subs tanz  h e m m t  den 
Anst ieg  des Milzgewichtes  bei M~iusen, die m i t  Schaf-  
e ry th rozy t en  immunis ie r t  und /oder  m i t  lebenden Leu- 
k~inlie-L- 1210-Zellen ge impf t  wurden ;  le tz teres  gi l t  auch  
ffir den isologen W i r t  (L-1210-Zellen in DBA/2-M~iusen). 
Die H e m m u n g  des Milzgewichtanst ieges  du t ch  Oval ic in  
geht  paral lel  mi t  einer R e d u k t i o n  des Mitose index in der  
Milz yon  immunolog i sch  s t imul ie r ten  Tieren  ; die Mitosen- 
zahl im Darmep i the l  wird hingegen nicht  beeinflusst .  

S. LAZARY a n d  H.  STAHELIN 

Biological and Medical Research Division, Sandoz Ltd., 
Basel (Switzerland), 30 August 1968. 

S. LAZAR'f, unpublished results. 
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H y p o d i p l o i d y  of  B o n e  M a r r o w  i n  H y p e r t r a n s f u s e d  Mice S t i m u l a t e d  w i t h  E r y t h r o p o i e t i n  

The  karyotogical  examina t ion  of the  bone mar row of 
persons ca r ry ing  body  burdens  of "°Sr and 22qRa revealed,  
apa r t  f rom o ther  abnormal i t ies ,  hypod ip lo idy  of mar row 
elements  1. However ,  the  ques t ion  of the  mechan i sm by  
which the  ionizing rad ia t ion  induces the  decrease of p lo idy 
still  remains  unexpla ined.  I n  th is  connect ion,  a t t en t ion  
was paid  to some earl ier  f indings 2,a which gave  suggest ive  
evidence  of the  fact  t h a t  the  loss of chromosomes  takes  
place in the  course of m a t u r a t i o n  of e ry thro id  precursors.  
P rov id ing  this assumpt ion  be confirmed,  va ry ing  repre-  
sen ta t ion  of haemopo ie t i c  series and ma tu ra t i on  stages in 
the  bone mar row could pa r t i c ipa te  in the  change of p lo idy 
af ter  i r radiat ion.  

The  model  of the  bone mar row wi th  va ry ing  propor t ions  
of ind iv idual  generat ions  of red precursors  was prepared  
by  using hyper t ransfused  female C 57 B1 mice in which 
the  bone mar row was e x a m i n e d  a t  t he  in terva ls  of 24, 48 
and  72 h a f te r  the  admin i s t r a t ion  of e ry thropoie t in .  The  
mice were in jec ted  Lp. on 2 successive days  wi th  1 ml  of 
80% suspension of isogeneic donor  red cells. I t  was assumed 
t h a t  on the  s ix th  d a y  af te r  the  first  t ransfusion the  bone 
m a r r o w  had been  cleared from di f ferent ia ted  e ry thro id  
precursors.  4,5 At  t h a t  t ime  e ry th ropoie t in  was adminis-  
tered in t he  a m o u n t  of 16 U in one expe r imen t  and  of 6 U 
in t he  other,  bo th  levels represent ing  the  s u b m a x i m u m  
st imulat ion,  however .  I n t a c t  animals  and hyper t rans fused  
ones not  t r ea ted  wi th  e ry th ropoie t in  were inves t iga ted  as 
well. A t  the  t ime  of sacrifice h a e m a t o c r i t  was checked and 
in all animals  the  values  were well above  the  cri t ical  level, ~,7 
being a t  least  60%. 

The mice were injected i.p. 2 h pr ior  to sacrifice wi th  
colchicine (1 × 10 -s g/g body weight)  and the  bone mar row 
obta ined  f rom the  femur  was immed ia t e ly  t rea ted  cyto-  
logically. Af te r  hypoton ic  t r e a t m e n t  and f ixat ion,  the  
smears  were prepared,  dr ied over  the spir i t  f lame and 
s ta ined wi th  Giemsa.  Chromosomes  in 100 metaphases  
f rom each an imal  were counted  by drawing  f rom micro-  
film. The  metaphases  wi th  non-reproducible  coun t  and /or  
w i thou t  d is t inc t  cy top lasmat ic  area  were discarded.  The  
cells wi th  ch romosomal  counts  2n = 40 were classified as 
euploid.  The  chromosomal  count  in our  s tudy  ranged f rom 
5-47. In  Figure  1 the  hypodiplo id  and euploid fract ions 
are included.  The  first  pair  of columns shows the  s i tua t ion  
in the  in t ac t  controls.  The  second pair  of columns depicts  
the decrease of hypod ip lo idy  in hyper t ransfused  mice. The  
nex t  3 pairs  of  co lumns  represen t  the  values  ob ta ined  a t  
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