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The investigation of the diurnal rhythm of cell  division in organs where this activity is on a low level 
is a t t ract ing increas ing attention at the present  t ime.  

The data concerning the existence of a diurnal periodici ty of cell  division in the kidneys are  confl ict-  
ing. Although most  authors [1-6] recognize the presence of a diurnal rhythm of cell  division in the epi-  
thelium of the nephron, others [9] categor ical ly  refute this.  It should be noted, however,  that different 
authors used different experimental  techniques and different methods of interpret ing their  findings. 

The object of the present  investigation was to de te rmine  the mitotic activity in different :parts of the 
nephron in mice  at different t imes  of day and night. 

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

Adult male CC57BL mice weighing 17-20 g were used in the experiment.  The animals were s a c r i -  
ficed every 3 h in the course  of the 24-h period. The kidneys were fixed in Carnoy ' s  fluid, embedded in 
paraffin wax, and sections cut to a thickness of 7/~ were stained with hematoxyl in-eosin.  The preparat ions  
were examined under a magnification of 630 • The numerica l  resul ts  were analyzed by the F i s h e r -  
Student method. The mitotic index (MI) was determined for  the proximal tubules and for the descending 
and ascending par ts  of the loop of Henle. 

The investigation had to be res t r i c ted  to these par ts  of the nephron, f i rs t  because of the need for  
examining large numbers  of cells  in each case  (75,000 for the proximal tubules and 50,000-60,000 for each 
segment  of the loop of Henle) and, second, on account of the complex topography of the organ [8]. Topo- 
graphic bear ings  were obtained from the data of McFar lane  [7], according to whom the inner zone of the 
cortex consis ts  mainly of the cells of the proximal portion of the nephron, while the outer and inner zones 
of the medulla are  respect ive ly  occupied mainly by the cells  of the ascending and descending segments of 
the Ioop of Henle. 

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

The experiments  revealed the presence  of a diurnal rhythm of mitotic activity in the cells  of the 
proximal  tubules (see figure).  The mean MI for the 24-h period for the cel ls  of this portion of the nephron 
was 0.08 %0 , i.e., approximately one-ninth of the f igures given by Dobrokhotova and Kurdyumova for the 
renal  cor tex in rats  [2]. The mitotic activity in the epithelium of the proximal tubules,  reached a maxi-  
mum at 10 A.M., with a value of 0.223 ~ The mitotic activity then fell gradually,  and between 10 P.M. 
and 4 A.M. it reached a minimum (0.005-0.008 ~/00), af ter  which it rose  again to the maximum. The change 
in the number of mi toses  f rom one t ime to another in some cases  was not s ta t is t ical ly  significant, but 
when the compar ison  was made between the t ime of maximal  and minimal  mitotic activity the difference 
was close to significant (P about 0.02). 

So far  as the t imes  of the maximum and minimum of mitot ic  activity in the cel ls  of the proximal po r -  
t ion of the nephron a re  concerned,  they were close to those repor ted  by other authors [1-6] for the renal  
cor tex as a whole (maximum in the morning and afternoon and minimum in the evening and night). This 
can be understood if it is r emembered  that the overwhelming mass  of ceil mater ia l  in the cor t ica l  layer  
consis ts  of cells  of the proximal portion of the nephron. 
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Fig.  1. Diurnal  f luctuations in mitot ic  
act ivi ty in the ce l l s  of the p rox imal  p o r -  
t ion of the nephron in mice .  Absc i s sa  - 
t ime  of day; ordinate  - mitot ic  index (in 

%0)" 

Mitotic act ivi ty  in the cel ls  of the ascending segment  
of the loop of Henle was found only at one of the t imes  of in-  
vest igat ion,  namely  at 10 A.M., and even then it was ex-  
t r e m e l y  low (0.02~ This  fact is noteworthy,  because  it 
was at 10 A.M. that the mitot ic  act ivi ty  was at i ts  highest  in 
the ce l l s  of the p rox imal  tubule. 

No mitot ic  f igures  were  found at any t ime  during 
examinat ion of the ce l l s  of the descending segment  of the 
loop of Henle, which could be confidently at tr ibuted to those 
ce l l s .  

The r e su l t s  re la t ing  to the mitot ic  act iv i ty  of the ce l l s  
of the loop of Henle a r e  in ag reemen t  in with conclusions 
reached  by Wil l iams [9], who, a f te r  invest igat ing the ra t  kid- 
ney, l ikewise found no m i t o s e s  in the descending portion of 
the loop of Henle, and showed that the mitot ic  act ivi ty  of the 
ce l l s  of the ascending port ion of the loop of Henle was much 
lower  than in the cel ls  of the p rox imal  tubules .  

It may  be concluded f rom the r e su l t s  of this investigation that  a diurnal  rhy thm of cel l  divis ion exis ts  
in the p rox imal  port ion of the nephron of the mouse  kidney, and that  mitot ic  act iv i ty  is  absent  in the de -  
scending port ion of the loop of Henle throughout the 24-h per iod.  
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