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Af ter  rats  have been taken up f rom the valley (800 m above sea level} into the mountains 
(3379 m above sea level), the mitot ic  act ivi ty of the epithelium of the renal convointed tu- 
bules is sharply inhibited for the f i rs t  few days. This act ivi ty increases  slightly toward the 
5th day and re turns  a lmos t  to normal  af ter  the animals have remained for 30 days at a high 
altitude. When the rats  are  taken back f rom the mountains into the valley, their  normal  mi-  
totic activi ty is r es to red  within five days. The c i rcadian rhythm of mitosis  was undisturbed 
at high alti tudes. 

Af te r  infliction of skin or  muscle  wounds and also of f r ac tu res  on animals during the f i r s t  few days 
af ter  being taken up to a high altitude, the p rocesses  of pos t t raumat ic  regenerat ion are  retarded.  Con- 
verse ly ,  recent  work has shown that the relative adaptation of albino rats  and mice developing af ter  the 
animals have been kept for 1 month at a high altitude r e s to re s  the rate of their regenerat ive p rocesses  
close to that observed in the valley. 

In the present investigation, the mitotic activity and its circadian rhythm were studied in the renal 

epithelium of rats under the influence of transportation to a high altitude, local adaptation to mountain con- 

ditions, and descent to the plains after adaptation for one month. 

EXPERIMENTAL METHOD 

Exper iments  were car r ied  out in the mountains at  an altitude of 3379 m above sea level (Anzobskii 
Pass) on 200 male albino rats  weighing 100-200 g. The animals  were divided into five groups with 40 rats  
in each group, and batches of five animals f rom each group were  kept in separate  cages.  They were fed 
once a day (at 9 a.m.) ad lib. The rats  received no food on the day of sacr i f ice .  The animals were killed 
by decapitatior~ every  3 h, f rom 6 a .m,  to 3 a .m. ,  five at each time, on the 2rid, 5th, and 30th days af ter  a r -  
r iving in the mountains from the plains (altitude of Dushanbe 800 m above sea level}. The remaining 80 

rats, after remaining for 1 month in the mountains, were taken down to the plains and sacrificed there at 

the same time as in the mountains, on the 2nd and 5th days. A further 40 rats, which were not taken into 
the mountains, were sacrificed in the plains as a control. 

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

The experimental  resul ts  showed that the ascent  f rom the plains into the mountains caused sharp in- 
hibition of mitotic activity in the renal  tubules. The mean mitotic coefficient (MC) for the 24-hour period 
fell f rom 0.69 to 0.20 ~ This dec rea sewas  s ta t is t ical ly  significant at all tLmes ( t ransgress ion absent}. 

The number of mi toses  reached a maximum at  12 noon, just as in the plains, and a minimum at 9 p.m. 
and midnight in the mountains and in the plains, while in the rats  adapted to high altitude conditions for 4-5 
days a further minimum was found at 6 p.m. 

The experiment showed that during adaptation of the animals to high altitude conditions, theMC in- 

creased, so that in rats staying in the motmtains for 4-5 days it was 0.45 %o, andin rats staying one month 
it was 0.57 ~ 

The mean value of MC for the 24-hour period in the experimental  se r ies  (0.45 ~ r a t h e r n e a r e r  
to the control  value (0.69~ 5th day, and the differences which were present  were close to s ta t is t i -  
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cally significant (P <0.05). On the 30th day, the value of MC was still c lose r  to the control  figure: the dif- 
ference between them was not s ta t is t ical ly  significant (P < 0.05). The resul ts  of the final ser ies  of 
experiments  showed that the normal  MC was res to red  on the 5th day af ter  the rats  had come down from the 
mountains where they had stayed for 30 days. The difference f rom the control  was not s tat is t ical ly signifi- 
cant (P < 0.05). 

It thus follows f rom these exper iments  that the complex of factors  operating at high altitudes (low 
concentrat ion of oxygen and low a tmospher ic  p re s su re ,  high ul traviolet  radiation and ionization of the a t -  
mosphere ,  etc.) has an inhibitory action on mitotic act ivi ty of the epithelium of the renal  convoluted tubules 
of animals  during the f i r s t  days af ter  their t r ans fe r  f rom the plains to the mountains. Gradual adaptation 
of the animals to high altitude conditions has a favorable effect on mitotic activity,  so that af ter  the ani-  
mals  have been taken down to the plains, the mitot ic  activi ty of the epithelium of their  renal  convoluted tu- 
bules is rapidly r e s to red  to normal .  
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