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Considerable  functional d i s tu rbances  of the urodynamics ,  consis t ing of hypotonia, hypokinesia,  
and dyskines ia  of the pelvis  and upper  third of the u r e t e r s  were  detected by te levis ion e x c r e -  
tory  pyeloscopy and mot ion-p ic tu re  u rography  in female  rabbi t s  a f t e r  prolonged a d m i n i s t r a -  
tion of p roges te rone  and e s t r ad io l  dipropionate.  These findings suggest  a role of hormonal  
imbalance in the pathogenesis  of d i s o r d e r s  of the u rodynamics  that a r e  the possible  causes  of 
development  of pyelonephr i t i s ,  nephrol i th ias i s ,  hydronephros is ,  and other  d i s ea se s  of the kid- 
neys in women. 
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Among the var ious  fac to r s  inducing functional d i s tu rbances  of the upper  u r ina ry  t rac t ,  e spec ia l ly  in 
women, hormonal  d i s co r r e l a t i on  occupies  an impor tan t  place.  In the expe r imen t  we show the development ,  
for  example ,  of u re t e ro  hydronephros i s  in pregnant  rhesus  monkeys  a f t e r  ex t rac t ion  of the fetus, leaving 
the p lacenta  in situ [3]. The level  of e s t rogens  and gonadotropic hormones  in these an imals  cor responded  to 
that during no rma l  pregnancy.  An inc reased  concentra t ion  of e s t rogens  in women during pregnancy was 
found to be accompanied  by dilatat ion of the upper  u r ina ry  t r ac t  [2]. 

The w r i t e r s '  c l inical  obse rva t ions  with the aid of te levis ion e x c r e t o r y  pyeloscopy and mot ion-p ic ture  
u rography  showed that the tone of the ca lyces ,  pelvis ,  and u r e t e r s  is lowered in some women with hormonal  
imbalance.  

This  pape r  d e s c r i b e s  the reproduct ion of a d is turbance  of the hormonal  balance in an imals  and the in- 
vest igat ion of the u rodynamics  of the i r  upper  u r ina ry  t ract .  

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

Female  chinchil la rabbi t s  weighing 2-3.5 kg were  given dai ly i n t r amuscu la r  injections of 1% p r o g e s -  
terone solution (15 animals)  o r  a 0.1% solution of e s t r ad io l  dipropionate (15 animals)  in a dose of 0.2 mg/kg .  
The control  group cons is ted  of 10 an imals .  The degree  of sa tura t ion  of the an imals  with e s t rogens  was 
moni tored by de te rmin ing  the number  of epi thel ia l  ce l l s  in 1 ml  of urine [1]. The s tate  of the urodynamics  
of the upper  u r ina ry  t r ack  was es t ima ted  by televis ion e x c r e t o r y  pyeloscopy and by mot ion-p ic tu re  u ro -  
graphy.  Al together  36 mot ion-p ic tu re  u r o g r a m s  taken at d i f ferent  t imes  (from 2 weeks to 3 months a f t e r  
the beginning of admin i s t r a t ion  of the hormone)  were  analyzed. The con t ra s t  ma t e r i a l  for  u rography  was 
u r o t r a s t  o r  verographin  in a dose of 2-3 m ! / k g  body weight. 

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

The mot ion-p ic tu re  urographic  invest igat ions of the control  rabbi t s  showed that the mean size of the i r  
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kidneys was 3 • 2 cm and the d iameter  of the ure te rs  throughout their  length was 1-1.5 ram. A rapid ex- 
cret ion of the dye by the kidneys was observed 1-2 min af ter  its intravenous injection; the cont ras t  mater ia l  
passed quickly along the ure te rs  and the cystoids were emptied af ter  3-5 sec. The bladder was filled with 
the cont ras t  mater ia l  af ter  3-5 min, but after  7-10 min the dye had disappeared completely from the calyces 
and pelvis. The number of epithelial cells  in 1 ml of urine varied from a few to 250. 

Starting from the third week (when 1 ml of urine contained from 4000 to 7500 epithelial cells), di lata-  
tion of the pelvis and upper third of the ure te rs  to 2.5-3.5 mm, or  in some animals to 5 mm, was observed 
in the animals receiving progesterone.  Hypotonia and hypokinesia of the dilated pelvis and u re te r s  were 
revealed and the in terva ls  between emptying of the cystoids of the u re te r  reached 30-40 sec. These dis-  
turbances reached their  maximum af ter  6-8 weeks (1 ml urine contained from 10,000 to 20,000 epithelial 
cells) and the kidneys were enlarged at the same time to 4.5 • 3.5 cm. It is interesting to note that di lata-  
tion of the u re te r s  occur red  in the upper third and, to a l e s se r  degree,  in the middle third; in the lower 
third they remained normal.  

In the animals receiving estradiol  dipropionate, the disturbance of the urodynamics  of the upper ur i -  
nary t rac t  began in the 3rd-4th week after  the beginning of administrat ion of the compound (1 ml urine con- 
tained f rom 1000 to 2500 epithelial cells),  but except in two rabbits the dilatation of the upper third of their  
u re te r s  was less marked than in animals receiving progesterone,  reaching 2-2.5 ram. Hypotonia and hypo- 
kinesia on the pelvis and u re te r s  and delayed evacuation of the cont ras t  mater ia l  f rom the kidneys and along 
the u re te r s  also were observed in these rabbits.  The severes t  dis turbances of the urodynamics occur red  
in the 8th-10th week, but they were not so marked as in the animals receiving progesterone,  despite the 
high saturation of the animals with es t rogens  (1 ml urine contained from 10,000 to 15,000 epithelial cells). 

An increased level of es t radiol  and of progesterone in the body can thus disturb the urodynamics  of 
the upper ur inary  t rac t  and give r ise to hypotonia, hypokinesia, and dyskinesia of the pelvis and the upper 
third of the ure ters .  This suggests a role of hormonal imbalance in the pathogenesis of the corresponding 
dis turbances in women. Such a hormonal  imbalance c rea tes  favorable conditions for the development of 
pathological changes in the kidney: pyelonephritis,  nephroli thiasis ,  hydronephrosis ,  and so on. 
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