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ErythrocYtic inhibitor (G~-chalone) was shown to act onboth  prol i ferat ing and differentiating 
cells of the erythroid  se r ies  in mouse bone marrow.  The effect of the chaione was observed as 
e a r l y  as 3 h after injection and continued for 8 to 48 h thereafter  depending on the degree of cell 
differentiation. After a single injection of chalone, despite considerable dis turbances  of ery,- 
thropoiesis ,  the number of e ry th rocy tes  counted ~ffter 8-12 days remained within the control  
l imits.  After repeated injections of the chalone the e ry throcyte  count fell in the late s tages  of 
the experiment .  
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Investigations by Several workers  have demonst ra ted  the important  role of e ry throcyt ic  chalone in the 
regulation of cell  division in the erythron [12].  Eryt l i rocyt ic  chalone h a s  been shown to be present  in both 
normal  and polycythemic se rum , but its content in the latter is much higher [13].  SubSequent investigations 
showed that the inhibitor is also present  in a lysa te  of e ry throcy tes  from in t ac t  and polycythemic animals and 
it evidently enters  the p lasma following desi 'ruction of the e ry throcy tes  [4, 111 . 

The principal proper ty  of inhibitors of chalone type is their marked tissue specificity [9, 10]. Exper i -  
ments on various objects have suggested that severa l  types of chalones (G 1- and G.~-chalones), which act on 
different phases of the ce l l  cycle,  are present  in all t issues of the body [8, 14]. Two types of chalones - G1 
and G., - also are knowtl to participate in Proliferation of the erythron [5, 12]. 

The object of this investigation was tO study the kinetics of the initial d is turbances  of the principal  
s tages of e ry throp0ies i s  in the bone mar row of animals during the f i r s t  hours after injection of e ry throcyt ic  
G2-chalone. Insufficient attention has been paid to the study of the quantitative change s ar is ing in the system 
of the e ry thron  after exposure to the inhibitor. There  are only isolated r epor t s  on the effect of e ry thropoies is  
inhibitor on the re t iculocyte  and e ry throb las t  counts in the late s tages  of the exper iment  (3rd day) after r e -  
peated injections of the inhibi tor  into animals [3] .  

E X P E R I M E N T A L  M E T H O D  

Exper iments  were ca r r i ed  out on 190 noninbred albino mice weighing 20-22 go The kinetics of the num- 
bers  of e ry throcy tes ,  e ry th rob las t -normoblas t s ,  p roery throblas t s ,  and co lony- forming  units (CFID after injec- 
tion of G2-chalone was investigated. The inhibitor was obtained from the blood of polycythemic ra t s  (100 ani-  
mals) 24 h after blood transfusion [5l .  The protein concentration in the hemolysate was determined on the 
IRF-22 r e f r ae tome te r  and the hemolysate itself was injected intraperi toneal ly  at various times in doses of 16 
and 64 rag/100 g body weight. Physiological  saline was injected into the contr~)l mice.  

To determine the number of the various cells  of the erythroid  se r ies  the total number of myeloeytes  was 
counted in the femur,  bone mar row films were stained by Romanovsky'  s method, and the absolute number of 
cells  was then calculated by analysis  of the myelograms .  The number of CFU on the-surface of the spleens was 
determined by the method of TiI1 and McCulloch [15 t . For  this purpose the recipients  were i r radiated on a 
"Gupos" apparatus with 1:~7Cs y rays  in a dose of 750 R at a dose rate of 478 R/rain and, 4 days later, donors'  
bone mar row cells were injected into them [1].  The cell suspension used in each case was obtained from five 
donors after pre l iminary  injection of e ry throcyt ic  chalone. The number of cells  injected was 0.2 �9 106. The 
animals were killed g days later,  the spleens were fixed, and the total number of colonies on the surface of the 
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TABLE 1. Dynamics  of Quanti tat ive Changes in P ro l i f e ra t ing  and Different ia t ing Cel ls  
of E ry th ro id  Ser ies  of Mouse Bone Mar row  a f t e r  Single Inject ion of Chalone (64 mg/100  g 
body weight) (M :~ m) 

investigation ~ j e c t i o n  of chalone, h 
Ceils 

Erythrocytes (. t0 ~) 
Erythroblast-normoblasts (- 106) 
Proerytkroblasts (. 104) 
Myelokaryocytes (- 106) 
CFU s 

9,s=k-o,375 
2,7:t:0,22 
12:t:0,84 

14,6!-[,0l 
32=t:3,20 
(18) 

8,1:t:021 
1,8:L-0,63 
4,4,4-,0,25 
I 1,3:1:0,41 

24 =1:3,17 
(LO) 

8,5:1:0,185 
1,3+0,14 
2,2:t:0,22 
11-4-1,15 
8____1,95 

(3) 

16 

9,4.4-0,29 
1,7:1::0,095 
3,6=[:0,24 
12-1.-0,66 
19-M ,93 

(8) 

25 

8,9-4-0,47 
1,9~0,1 l 

5-~0,30 
11,5+0,67 

20+1,55 
(8) 

48 

9,5___0,84 
2,5-t-0,125 

10,2-1-0,47 
13,8:L-0,75 

22:t=2,41 
(10) 

Legend: Number  of large colonies (0.8-1 mm)  shown in pa ren theses .  Background (num- 
ber  of endocolonies) 0.8 per  spleen.  

TABLE 2. Dynamics  of Changes in E ry th rocy te  Count in P e r i p h e r a l  Blood of Mice 
a f t e r  a Single Injection of Chalone (64 mg/100  g body weight) (M * m) 

Initial erythrocyte TErythrocyte count (. 10 G) at different times after injection of chalone 
Group of animals count I 8-~ ~-a/ ] i0-~ d~y ] 12th day 

Control 9,3:h0,25 ] 9.2+0,40 ] 9,54-0,44 1 9,35::t::0.49 
Experiment 9,3--0,25 9___0_5 9,2=[=0,49 8,95+0,74 

sp leens  and the number  of la rge  colonies (0.8-1 mm) were  de te rmined;  accord ing  to data in the l i t e ra tu re ,  the 
la t ter  are  e ry th ro id  colonies  [7] .  

The e r y t h r o c y t e s  were  counted in a G o r y a e v ' s  chamber  by the usual method.  The r e s u l t s  were  subjected 
to s t a t i s t i ca l  ana lys i s .  

E X P E R I M E N T A L  R E S U L T S  

After  a single injection of chalone the genera l  pa t te rn  of the changes in the number  of e ry th rocy te s ,  
e r y t h r o b l a s t - n o r m o b l a s t s ,  p roe ry th rob l a s t s ,  and e ry th ro id  colonies was uniform in type (Table 1). 

I r r e s p e c t i v e  of the degree  of ma tu r i ty  and different ia t ion of the cel ls  of the e ry th ro id  s e r i e s ,  a dec r ea se  
in the number  of all  types of ce l l s  of the e ry thron ,  of mye loka ryocy t e s ,  and of CFU was observed  during the 
f i r s t  few hours  af ter  injection of the inhibitor,  followed by a r e tu rn  to the original  level .  Di f fe rences  affect ing 
individual types of cel ls  of the e ry th ro id  s e r i e s  extended only to the degree  or durat ion of these changes:  the 
lower the level  of different ia t ion of the cell,  the m o r e  s e v e r e l y  and the longer it was damaged.  Fo r  instance,  
for  e r y t h r o c y t e s  a significant  deviation (P < 0.05) f rom no rma l  values  Was of shor t  durat ion (from 3 to 8 h) 
throughout the duration of the exper iment ,  for e r y t h r o b l a s t - n o r m o b l a s t s  it was obse rved  for  3 to 25 h, for  p r o -  
e r y t h r o b l a s t s  f r o m  3 to 25 h, and for  CFU (including erythroid)  f rom 3 to 48 h. 

On the other hand, the s eve r i t y  of injury,  i .e. ,  the m a x i m a l  deviation of the expe r imen ta l  f rom the control  
va lues ,  amounted to 17% for  e ry t h rocy t e s ,  50% for  e r y t h r o b l a s t - n o r m o b l a s t s ,  80% for  p roe ry th rob l a s t s ,  and 
85% for  CFU (0.S-1 ram).  

The s e v e r e s t  d i s tu rbances  of e r y t h r o p o i e s i s  were  thus found in s t em cel l s  and p roe ry th rob l a s t s .  Consid-  
e r i ng  these r e su l t s ,  on theore t i ca l  grounds a reduct ion  in the number  of e r y t h r o c y t e s  in the pe r iphe ra l  blood 
would be expected  at a tflne af ter  injection of the inhibitor equal  to the t r ans i t  t ime of the e ry th rocy t e s .  This  
per iod for  e r y t h r o c y t e s  developing f r o m  the s tem cel l  and p r o e r y t h r o b l a s t  is known to be 10-14 and 5-8 days 
r e s p e c t i v e l y  [22].  With these data in mind, the number  of e r y t h r o c y t e s  in the pe r iphe ra l  blood was counted 
af ter  a single injection of chalone (Table 2). 

As Table  2 shows, at all s tages  of the expe r imen t  the e ry th rocy te  count r ema ined  re la t ive ly  constant.  
Di f fe rences  between the e ry th rocy te  count in the expe r imen ta l  and control  an imals  were  not significant  
(P > 0.05). 

It  can thus be concluded f r o m  an ana lys i s  of the r e s u l t s  of the e x p e r i m e n t s  of s e r i e s  I and II (Tables  1 
and 2) that, despi te  ccmsiderable d i s tu rbances  of hema topo ie s i s  in the s tages  of s t em cel l s  and p r o e r y t h r o -  
Masts ,  no s ignif icant  dec r ea s e  in the number  of n o r m o b l a s t s  was observed  dur ing the 2-12 days that the e x p e r i -  
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TABLE 3. Dynamics  of Changes in Ery th rocy te  Count in Pe r iphe ra l  Blood of Mice a f t e r  
Repeated  Inject ions of Chalone (16 rag/100 g body weight) (M ~: m) 

Group of animals 

Control 
Experiment 

Inkial 
e~ythmcyte 
count (- 106) 

9,3-{-0,25 
9,3--0,25 

Erythrocyte count (. 106) at different times after injection of chalone 

13,d r day day day day day day~ 8th day 9thday 

6,9-4-0,51 9,6!-0,39 

Legend. +) Injection of e ry th rocy t i c  chalone into expe r imen ta l  an imals  and of phys io-  
logical  saline into cont ro ls .  

ments  las ted.  This  was evidently due to the p re sence  of powerful  r e s e r v e  m e c h a n i s m s ,  cont ro l l ing  e r y t h r o -  
cyte production,  in the hematopoie t ic  s y s t em .  The subsect ion of commi t ted  s t em cells ,  p e r f o r m i n g  the role  of 
buffer  sys t em,  and " t e rmina l "  e ry th ropo ies i s ,  playing the ro le  of "s lu ice"  in e ry th rocy t e  product ion dur ing ex-  
posure  to var ious  fac to r s ,  can be included among the number  of these r e g u l a t o r s  of the normocyte  population 
[2, 6]. 

Evidently a reduction in the number of erythroeytes in the peripheral blood on account of depression of 
the proliferative pool of cells of the erythroid series can be obtained only after prolonged administration of 
erythrocytic chalone. In the next series of experiments, the inhibitor was accordingly injected repeatedly into 
the experimental mice in a dose of 16 rag/100 g body weight. The intervals between injections were 10-14 h, 
for according to data in the literature the inhibitory action of the chalone on proliferative activity of the cells 
varies within these limits [5, 8, 12]. 

The scheme of this series of experiments and their results are given in Table 3. 

As Table 3 shows, on the 8th day of the experiments a sig'nifieant (P < 0.05) decrease was found in the 
number of erythrocytes in the animals of the experimental group, followed by a return to the initial level 3 days 
af ter  adminis t ra t ion  of the inhibitor ceased .  La te r  in the course  of the hwest igat ion (10th-12th days) the dif-  
f e rence  between the e ry th rocy t e  count in the expe r imen ta l  and control  groups was not significant.  

It  is thus only during prolonged adminis t ra t ion  of e ry th rocy t i c  chalone that p ro l i fe ra t ion  of s t em cel ls  
and e r y t h r o b l a s t s  can be inhibited to a sufficient degree  to cause  an eventual  reduct ion in the e ry th rocy te  count 
in the pe r iphe ra l  blood. After  the r e p r e s s i v e  influence is r emoved  the e ry th rocy te  count gradual ly  r e tu rns  to 
i ts  or iginal  va lues ,  evidently on account of an inc rease  in the ac t iv i ty  of the p ro l i fe ra t ive  pool of the e ry th ro id  
s e r i e s  of the bone m a r r o w .  
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