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An i nc r ea se  in the e ry thropoie t ic  act ivi ty of the p l a sma  and the development  of e ry th rocy tos i s  were  
obse rved  in uni la tera l  exper imenta l  hydronephrosiso The r e su l t s  indicate that the kidneys play a role  in 
the fo rmat ion  of the e ry thropoie t ie  p rope r t i e s  of the p lasma and in the development  of e r y t h r o c y t o s i s  in the 
exper imenta l  an imals .  

The connection between some  d i seases  of the kidneys and changes in the blood composi t ion,  including 
e ry th rocy tos i s ,  is now well known [1, 3, 4, 10, 17]o However,  the mechan i sm of this connection r e m a i n s  
uncer ta in .  

Considerable  attention is now being paid to the study of humora l  s t imula to r s  of hematopo ies i s ,  the 
e ry throp ie t ins  (hemopoietins) f i r s t  d i scovered  by Carnot  and Deflandre in 1906 [8]. The mos t  probable  
place of thei r  fo rmat ion  is the kidney [6, 12, 13, 16]. Accordingly,  s eve r a l  inves t iga tors  [3, 4, 10, 17] have 
a t tached g rea t  impor tance  to an i nc rea sed  content of e ry thropoie t ins  exc re ted  by the kidneys in the deve lop-  
ment  of po lycythemia .  However,  data indicating a link between renal  e ry th rocy tos i s  and the e ry th ropo ie t i c  
act ivi ty of the p l a sma  are  based  mainly  on iso la ted  obse rva t ions .  

The development  of e ry th rocy tos i s  and the i nc rea se  in e ry thropoie t ie  act ivi ty  of the p l a sma  af te r  
cons t r ic t ion  of the renal  a r t e r y  were  obse rved  under exper imenta l  conditions by F i she r  and c o - w o r k e r s  
[9] and by Kachanova [2]. 

The object  of this invest igat ion was to study the e r y t h r o p o i e t i e p r o p e r t i e s  of the p la sma ,  the c o m p o s i -  
tion of the pe r iphe ra l  blood, the s ta te  of medul la ry  hematopoies i s ,  and their  mutual re la t ions  in e x p e r i -  
mental  hydronephros i s  during which the development  of e ry th rocy tos i s  is obse rved  [15, 18]. 

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

Expe r imen t s  were  c a r r i e d  out on 30 male  rabbi t s  weighing 2-3 kg. Hydronephros is  was produced by 
double l igat ion of the left  u r e t e r  2.5-3 cm below the renal  pe lv i s .  The opera t ion was c a r r i e d  out under  
nembuta l  anes thes ia  (30-35 mg/kg, intravenously) ,  and 8 rabbi ts  underwent a control l aparo tomy,  under  
nembutal  anes thes ia ,  without l igation of the u r e t e r .  

The e ry thropoie t ic  p rope r t i e s  of the p lasma  were  studied 24 h and at  var ious  l a t e r  t imes  (from 56 to 
90 days) a f t e r  product ion of hydronephros i s .  P l a s m a  was obtained f rom blood taken f rom the heart~ E x -  
t r a c t s  we re  made  f rom the p l a s m a  by the method of Borsook and c o - w o r k e r s  [7]. The e ry th ropo ie t i c  
p rope r t i e s  were  studied by calculat ing the mitot ic  act ivi ty of the bone m a r r o w  in a liquid cul ture by 
La j tha ' s  method as modified by Shekhter  [5]. The resu l t s  were  a s s e s s e d  by means  of the s ta tmokine t ic  
index (the numbe r  of mi toses  per  thousand normoblas t s  capable of mitot ic  division). 

The composi t ion of the per iphera l  blood (hemoglobin, e ry th rocy te s ,  h e m a t o c r i t ) w a s  inves t igated 
eve ry  5-6 days.  
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TABLE 1. Compar ison  of Mean Hemoglobin 
Concentration,  Ery th rocy te  Count, and Hematoc r i t  
Index in Mice (M• 

Indices of peripheral 
blood 

Hemoglobin (in g ~ 
Erythrocyte (in mil- 

lions/ram ~) 
Hematocrit index 

Animals investigated 

exp[1, control 

13,0--+-0,36 11,0• 

5,70• 4,39+ 0,04 
40"+ 0,7 34"+" 0,7 

<0,01 

<0,01 
<0,01 

The s ta te  of medul la ry  hematopoies i s  (number 
of mye lokaryocy tes ,  pe rcen tage  of normoblas t s )  was 
studied in 28 of the 30 rabbi ts .  The bone m a r r o w  was 
obtained by puncture of the f emora l  epiphysis .  

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

The p l a sma  in all 11 rabbi t s  24 h a f te r  l igation 
of the lef t  u r e t e r  was e ry thropoie t ica l ly  act ive,  the 
act ivi ty  of 10 of them being high (from +90 to +280 
conventional units).  

The mean  content of e ry thropoie t ins  in this 
group of an imals  was +127• units ,  much higher than 
in the control  group (+50• units; P < 0.02). 

In the late s tages  (from 56 to 90 days) a f t e r  production of uni la tera l  hydronephros i s ,  the p resence  of 
e ry thropoie t ins  in the p l a s m a  was detected in 13 of the 18 rabbi t s .  The mean indices of e ry thropoie t ic  
act ivi ty (+123• units) also were  much higher  than in the control group (+66• units;  P < 0.01). 

The e ry thropoie t ic  p r o p e r t i e s  of the p l a sma  of 9 rabbi ts  were  inves t igated per iodica l ly  (after 24 h 
and at  var ious  l a t e r  t imes  a f t e r  l igation of the u re te r ) .  In 4 cases  the act ivi ty  of the p l a sma  was reduced,  
in 3 it  was increased ,  and in 2 it  was essen t i a l ly  unchanged. However,  the mean  content of e ry thropoie t ins  
was high both 24 h (+132 units) and also at  l a t e r  t imes  (+121 units) a f t e r  the product ion of uni la tera l  h y d ro -  
nephros i s .  

The hemoglobin concentrat ion,  e ry th rocy te  count, and h e m a t o c r i t  index in the an imals  of the e x p e r i -  
menta l  group were  higher than in the control  group (Table 1)o 

E ry th rocy tos i s  (6 mil l ion e ry th rocy te s  or  more)  was p re sen t  in 8 of the 19 animals  (42%), while 2 
showed modera te  a n e m i a .  The e ry th rocy tos i s  developed 35-65 days a f t e r  l igation of the u r e t e r .  

With r e s p e c t  to medul la ry  hematopo ies i s ,  hyperp las i a  of the e ry thro id  s e r i e s  (over 30~ of n o r m o -  
b las t s )  was found in 4 of the 16 rabbi ts ,  and e ry th roey tos i s  was p re sen t  also in three  of them.  In the o ther  
cases  of e ry th rocy tos i s ,  hyperp las i a  of the e ry th ro id  s e r i e s  was absent  in the bone m a r r o w .  

In mos t  exper imenta l  an imals  (9 of 12) the thickness of the renal  pa r enchyma  of the hydronephrot ic  
kidney va r i ed  f rom 3 to 12 ram, and was much l e s s  t h a n  no rma l  (from 15 to 20 mm).  I t  is in teres t ing  to 
note that in 4 of the 8 rabbi t s  with well  developed e ry th rocy tos i s ,  the th ickness  of the renal  pa renchyma  of 
the hydronephrot ic  kidney differed only sl ightly f rom normal ,  varying f rom 12 to 20 ram.  This can evidently 
be  explained by the fact  that in th ree  of them a loose l iga tu re  was applied to the lef t  u r e t e r ,  and some drainage 
of urine took place,  so that a t rophy of the rena l  t i s sue  was absent.  At the s a m e  t ime,  all these  an imals  
exhibited the highest  e ry th ropoie t i c  act ivi ty of the p l a sma  and the highest  e ry th rocy tos i s  in the c i rcula t ing 
blood. 

These  r e su l t s  indicate that  the degree  of hydronephrot ic  p r e s s u r e  plays an impor tan t  role  in the 
development  of e ry th rocy tos i s ,  as other  w o r k e r s  have p rev ious ly  demons t ra ted  [18]. 

At the s a m e  t ime,  a m a rked  inc rea se  in e ry thropoie t ie  act ivi ty of the p l a sma  was obse rved  in an imals  
with uni la tera l  hydronephros i s  compared  with the controls ,  both in the ea r ly  (24 h) and late per iods  a f te r  
the operat ion.  

The inc rease  in e ry th ropoie t i c  act ivi ty of the p l a sma  was evidently connected with i schemia  of the 
renal  t i ssue ,  the p r e s ence  of which has been demons t ra ted  in exper imenta l  hydronephros is  by seve ra l  
inves t iga tors  [11, 14, 18]. In turn,  the p r e s ence  of an inc reased  content of e ry thropoie t ins  in the p lasma  
was evidently an impor tan t  f ac to r  in the development  of the e ry th rocy to s i s .  It is impor tan t  to note the 
r egu l a r  appearance  of these subs tances  in the p lasma  in the ea r ly  s tages  a f t e r  production of uni la tera l  h y d r o -  
nephros i s .  Subsequently, in s e v e r a l  cases  the p lasma  ery thropoie t ie  act ivi ty  was obse rved  to diminish,  
and inhibi tory p rope r t i e s  actual ly  developed,  poss ib ly  explaining the t r ans i en t  c h a r a c t e r  of the e ry th rocy tos i s  
o r  i ts  absence  in some cases .  High e ry th ropoie t i c  act ivi ty of the p l a sma  in exper imenta l  hydronephros i s  
indicates  par t ic ipa t ion  of the kidneys in the l ibera t ion of e ry thropoie t ic  subs tances .  
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