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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 .  
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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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the  early,  m e d i u m  and  late  s tage  of t he  wave  of e ry th ro -  
poiesis in the  bone  marrow~. The  increase in t h e  h y p o -  
diploid t rac t ion  can  be seen as ear ly  as 24 h a f te r  t he  
admin i s t r a t i on  of e ry th ropo ie t in .  F igure  2 shows the  dis- 
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Fig. i .  Fraction of hypodiploid and euploid ceils. Dark columns 
represent the hypodiploid fraction in % of all metaphases evaluated. 
White columns show the euploid fraction. Counts of chromosomes 
higher than diploid {2,*) have been omitted for the sake of simplicity. 
The sequence of pairs of columns: (1) intact controls; (2) mice 6 days 
after hypertransfusion (HT) ; {3) hypertransfused mice, 24 h; (4) 48 h; 
(5) 72 h after erythropoietic stimulus. Different symbols are used for 
2 levels of erythropoietin (ESF) administered. • 6U; £X 16 U. 

t r i bu t ion  of ch romosoma l  coun t s  in i n t ac t  animals ,  hyper -  
t r ans fused  mice,  and  in mice  72 h a f te r  t he  e ry th ropo ie t i c  
s t imula t ion .  

The bone  ma r r o w  of i n t ac t  controls  r epresen t  the  mixed  
popu la t ion  of b lood precursors ,  which  cor responds  to  the  
physiological  condi t ions .  In  t he  group of mice h y p e r t r a n s -  
fused only,  t h e  bone  m a r r o w  is c leared f rom e ry th ro id  
precursors  so t h a t  ti le r ema in ing  pool  of m a r r o w  ceils is 
r ep re sen ted  by  myeloid  and  l y mp h o i d  cells inc luding the  
s t em ceils. This  was  t h e  s i tua t ion  under  which  the  de- 
creased hypod ip lo id  f rac t ion  was found.  In  t h e  hyper -  
t r ans fused  mice s t imula ted  wi th  e ry th ropo ie t in ,  the  in- 
creased hypod ip lo idy  was  observed  a t  all t ime  in tervals .  
I t  is no t  possible,  however ,  to  ascr ibe  the  degree  of hypo-  
d ip lo idy  found  to  t he  def ined  genera t ion  of e ry th ro id  pre-  
cursors  owing to  the  a d m i x t u r e  of e l ement s  be longing to  
o the r  h e ma t o p o i e t i c  series. Suppos ing  t h a t  the  increase of 
hypod ip lo idy  reflects  t he  e n r i c h m e n t  of m a r r o w  popula-  
t ion wi th  d i f fe ren t ia ted  e ry th ro id  precursors ,  the  ac tua l  
f rac t ion  of kypod ip lo id  e lements  in pu re  e ry th ro id  popu la -  
t ion m u s t  be h igher  t h a n  our  values.  

Summar iz ing  our  d a t a  f rom karyologicaI  examina t ion ,  
we m a y  conclude t h a t  in mice bone ma r r o w  enr iched  wi th  
e ry th ro id  precursors  shows the  decrease of ch romosomal  
counts .  The ques t ion  r ema ins  to  be explored  of w h e t h e r  
the  process  of ch romosomal  loss dur ing  d i f fe ren t ia t ion  and  
m a t u r a t i o n  is of more  general  biological significance,  s 
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Fig. 2. Distribution of the chromosome count in bone marrow cells 
in % of total metaphases evaluated in each group of mice. Above: 
intact controls. In the middle: mice hypertransfused only (HTI. 
Below: mice 72 h after erythropoietic stim::lus (ESF). 

No. of animals and evaluated metaphases in parenthesis 

Strain Control Hyper- 
trans- 
fused 
only 

Units Time after administration 
of ESF 
adminis- 24 h 48 it 72 h 
tered 

C 57 B1 I 16 U 1 I 
(loo) (loo) (loo) 

C 57 B1 3 2 6 [: i 1 2 
(300) (200) { 100) (100) (200) 

Zusamme~z[assung. Bei M&usen f / ihr te  eine H y p e r t r a n s -  
fusion zur  A b n a h m e  hypod ip lo ide r  Zellen im K n o c h e n -  
mark .  Nach  Verabre ichung  yon  F, r y th ropo ie t i n  wurden  
h6here  F r a k t i o n e n  der  hypod ip lo iden  Zellen als bei unbe-  
h a n d e l t e n  K o n t r o l l e n  gefunden.  

V. KLENER, I. KOZfkKOV~ 
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6 May 7968. 

s We are indebted to Dr. J. MfJLLER for his interest in this work 
and for his valuaMe comments a:ld criticism. The erythropoietin 
(of urinary origin) used in this work had been supplied by the 
courtesy of Dr. TAKAKU from the Tokyo University. 


