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An impor tan t  aspec t  of m o d e r n  exper imenta l  hematology is the question of the biogenesis  of  e r y t h r o -  
poiet in - the hormone which regu la tes  e ry th ropo ie s i s  and which is fo rmed  chiefly in the kidneys. To elucidate 
the m o l e c u l a r  m e c h a n i s m s  of e ry thropoie t in  format ion ,  the w r i t e r s  have made  use in the i r  r e s e a r c h  of Se lye ' s  
method [9] based on the use  of  a r a t  "endocrine kidney" model .  An advantage of this model  is the absence  of 
e x c r e t o r y  function in such a kidney while i ts  internal  s e c r e t o r y  function r e m a i n s  intact.  Accordingly ,  changes 
in b iochemical  p r o c e s s e s  in the "endocrine kidney" under conditions of e ry thropoie t ic  s t r e s s  l a rge ly  re f l ec t  
the m e c h a n i s m s  of b iogenesis  of e ry thropoie t in .  Data obtained previous ly  by the use  of this model  to study 
the ef fec t  of  hypoxia on the synthes is  of h igh -po lymer  RNA in the kidneys and the p l a sma  e ry thropoie t in  level  
showed cons iderab le  s t imulat ion of these  p r o c e s s e s ,  and also the i r  interconnect ion [2]. The study of  these  
indices of the endocrine function of the kidneys under  conditions of hyperoxia  is in teres t ing.  It eanbe  suggested 
that  the depress ion  of e ry th ropo ie s i s  in hyperoxia ,  which seve ra l  authors  have observed  [4, 8], is the r e su l t  of 
depress ion  of e ry thropoie t in  synthes is  in the kidney. 

To shed light on this p rob lem we inves t igated synthes is  of h igh-po lymer  RNA in the kidneys and the 
p l a sma  ery thropoie t in  level  in intact  r a t s  and also in r a t s  with an "endocr ine"  kidney af ter  exposure  of  the 
an imals  for  4 h in a hyperoxic  chamber .  

EXPERIMENTAL M E T H O D  

Experixnents  were  c a r r i e d  out on 100 noninbred ma le  albino ra t s  weighing 120-130 g. Synthesis  of total  
h igh -po lymer  RNA in the kidneys and the p l a sma  e ry thropote t in  t i t e r  were  studied in four  groups of animals :  
1) normal  animals ;  2) normal  an imals  exposed to hyperoxia  for  4 h; 3) an imals  with an "endocr ine"  kidney 
on the 7th day a f te r  cons t r ic t ion  of  the abdominal aorta;  4) an imals  with an "endocr ine"  kidney a f t e r  exposure  
to hyperoxta  for  4 h. 

To obtain an "endocr ine  kidney" by Se lye ' s  method [9], the a r t e r i a l  blood p r e s s u r e  in the left  kidney was 
reduced  by par t i a i  cons t r ic t ion  of the abdominal  ao r t a  between the or ig in  of  the two renaI  a r t e r i e s ,  and as a 
r e s u l t  the kidney los t  its e x c r e t o r y  function and was t r a n s f o r m e d  into an endocr ine  organ.  The  validity of the 
model  was ver i f ied  by l igation of the u r e t e r  in some of the r a t s ,  followed by determinat ion of the p re sence  o r  
absence  of hydronephros i s .  A second control  t e s t  was his tological  examinat ion of the renal  pa renchyma .  

Total  h igh -po lymer  RNA was isola ted f rom kidney t i s sue  by the method in [10]. RNA synthes is  was 
judged by the incorpora t ion  of adenine-8-14C into RNA in the  kidneys. The rad ioac t ive  p r e c u r s o r  was injected 
in t raper i tonea l ly  in a dose of 50 p C i / 1 0 0  g body weight 2 h before  the an imals  were  killed. The radioact iv i ty  
of the s amples  was de te rmined  on a gas - f low counter .  

The e ry thropoie t in  t i te r  in the p l a s m a  was de te rmined  in 40 posthypoxic (CBA • C 57BL)F i hybrid mice  
on the bas i s  of  incorpora t ion  of 59Fe into the i r  e ry th rocy t e s  [5]. 

Hyperoxic  conditions were  c r ea t ed  in a gas - f low c h a m b e r  with an ai~nosphere consis t ing of 95% oxygen 
and 5% ni t rogen under  o rd inary  a tmospher i c  p r e s s u r e  and at 18-20~ 
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TABLE i, Effect of Hyperoxia on Incorporation 

of Adenlne-8-14C (in cpm/mg RNA) into RNA of 
Kidneys of Intact Rats and Rats Undergoing 
Operation (M * m) 

Exp erim ental 
condition 

Ordinary 
atmosphere 

Kidney of 
irltacr 

animals 

*P < 0.05. 

"Endocrine" 
Kidney of kidney of 
intact animals under- 
animals going operation 

30075~1907 18522+1 174 

i20 323+2 073* 14 711 ~- 1 308* 

i J 

A ~2.0 
:ll,~ 
is,2 

Opgosite 
kidney 

23 543-~1 608 

17 635~1 406": 
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Fig. I. Changes in plasma erythro- 
poietin level and RIgA synthesis in kid- 
neys of rats undergoing operation under 
the influence of hyperoxia. I) Normal 
atmospheric conditions; ]I) hyperoxia 
for 4 h. Unshaded columns represent 
intact kidney, shaded columns "endo- 
crine n kidney. Ordinate: left - RNA 
synthesis (in % of control), right - 
erythropoeitin level (in % of incorpora- 
tion of 59Fe into erythroeytes-triangles). 

EXPERIMENTAL RESULTS 

Investigation of synthesis of total high-polymer RNA in the kidneys of animals of groups 1 and 3 showed 
that RNA synthesis was reduced by 40% in the left "endocrine" kidney and by 15% in the opposite intact kidney 
of the rat undergoing the operation, compared with its level in normal animals. This was evidently due to the 
altered conditions of the hemodynamics and the absence of excretory functions in the "endocrine" kidney of 
the exper imenta l  r a t s .  

After  the an imals  had been exposed fo r  4 h in the hyperoxie  chamber ,  synthesis  of h igh-po lymer  RNA in 
the kidneys of the intact  r a t s  (group 2) was reduced  by 34% c o m p a r e d  with the control  (Table 1). The p l a sma  
e ry ihropoie t in  t i t e r  of these  an imals  was at the s ame  level  as in the r a t s  of group 1 (the percentage  i nco rpo ra -  
t ion of 5SFe was 1.03). In the an imals  undergoing the operat ion,  a f te r  exposure  to hyperoxta  (group 4) a de-  
c r e a s e  was obse rved  in the r a t e  of incorpora t ion  of the radioact ive  p r e c u r s o r  into RIgA of the "endocr ine"  
kidney by 21%, com pa red  with a dec rea se  of  24% in the opposi te  (right) kidney (Fig. 1). 

A r a i s ed  e ry thropoie t in  level  was found in the p l a sma  of the an imals  on the 7th day a f t e r  the opera t ion 
( incorporat ion of ~ F e  into the e r y t h r o c y t e s  oi the posthypoxtc m i c e  was 1.92%), as  many  w o r k e r s  have ob-  
s e rved  during changes in the hemodynamics  in the kidneys [1, 6]. However ,  exposure  of the r a t s  of this  group 
to hyperoxic  conditions for 4 h led to a fall in the i r  p l a s m a  e ry th ropoie t in  t i t e r  by 50% (Fig. 1). It  can thus be 
concluded that  inhibition of e ry th ropo ie s i s  during hyperoxia  takes  place p r i m a r i l y  on account of a dec rease  in 
the p l a s m a  ery thropoie t in  concentra t ion,  and it is only the l imi ted  sens i t iv i ty  of  the method used which p r e -  
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vented determination of the decrease in the erythropoietin t i ter  in the intact rats .  However, the depression 
of synthesis of high-polymer RNA observed during hyperoxia in both the "endocrine" and the intact kidney indi- 
cates that a short period of hyperoxia is sufficient to change the chain of biosynthetic reactions at the genome 
level leading to a reduction information of the hormone or of its p recursor  [7], Fractionation of RNA in the 
kidneys, car r ied  out in the wr i te r s '  previous experiments [3], showed that hyperoxia for4 h caused the maximal 
decrease in synthesis of DNA-like RNA [3]. The connection between processes of RNA synthesis in the kidney 
and its endocrine function, confirmed also by the "endocrine kidney" model, is evidence that DNA~dependent 
RNA synthesis is one of the mechanisms included in erythropoietin biogenesis. 
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B I O C H E M I C A L  AND M O R P H O L O G I C A L  C H A N G E S  IN L U N G  

AND L I V E R  T I S S U E S  OF A L B I N O  R A T S  W I T H  E X P E R I M E N T A L  

PARAQUAT POISONING 
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Metabolic conversions of the herbicide paraquat (l,l-dimethyl-4,4-bipyridyl dichloride) are carried out 
with the participation of a microsomal NADPH-dependent system of oxidases of mixed function [3]. It has 
been suggested [4, 5] that during conversion of paraquat in vivo superoxide radicals responsible for the specific 
toxic action of the compound are formed. 

The object of this investigation was to study the effect of paraquat on the ability to form free radicals in 
the t issues of the lungs and l iver  and on superoxide dismutase (SOD) activity, an enzyme with whose participa- 
tion superoxide radicals are  detoxicated, and to study pathomorphological changes in these organs, developing 
under the experimental conditions used. 

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

Experiments were car r ied  out on male albino rats  weighing 180-200 g. The animals were poisoned by 
peroral  administration of paraquat in three doses, each of 25 mg/kg,  or in repeated doses of 12.7 and 6.35 
mg/kg  daily for 30 days, equivalent to 0.2, 0.1, and 0.05 LD50. The animals were decapitated 1, 5, and 30 days 
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