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The content  of RNA and glycogen in the l ive r  of fas t ing mice  undergoes  rhy thmic  fluctuations th rough-  
out the 24 h per iod  s i m i l a r  to those obs e rved  under  no rma l  condit ions.  The RNA and glycogen l eve l s  fall 
s igni f icant ly  dur ing fast ing,  altimugh the diurnal  rhy thm is not the reby  dis turbed:  the RNA concentra t ion  is 
lower  by night than by day,  while the glycogen content is h igher  a t  night, even  a f t e r  fas t ing for  62 h, than in 
the day t ime  a f t e r  fas t ing  for  24 h. 

* $ * 

Publ ished  data indicate  a diurnal  rhythm of RNA and DNA [1, 7, 12] and of glycogen [8, 10, 1 1 ] .  We 
have found [3-6] a c o r r e l a t i o n  in the in tcace t lu la r  ctlanges in RNA and glycogen Content in the l i ve r  dur ing 
f eve r ,  a f t e r  x - r a y  i r r ad i a t ion ,  in a v i t a m i n o s i s ,  and a lso  under  no rma l  conditions throughout the 24 h. 

In face of  these fac t s ,  we have s tudied the i n t r ace l l u l a r  RNA and glycogen me tabo l i sm in mice  dur ing 
the 24 h pe r i od  but a f t e r  p r e l h n i n a r y  fast ing (from 24-62 h). 

It has been r epo r t ed  [8, 91 that the glycogen content  in the l i ve r  fails  rap id ly  during fast ing and d i s -  
a p p e a r s  comple t e ly  a f t e r  24 h. The endop lasmie  re t i cuh tm undergoes  impor tan t  changes ,  l:n p a r t i c u l a r ,  
there  is a m a r k e d  fall  in the content,  ini t ia lIy of RNA and,  much  t a t e r  du~'ing fast ing,  of DN~k a lso  [2, 13, 141. 

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

E x p e r i m e n t s  were  p e r f o r m e d  on 50 albino m i c e  of the s a m e  sex  kept  under  conditions of comple te  
s t a r v a t i o n  for  between 24 and 62 h. Heal thy  an ima l s  on a n o r m a l  diet s e r v e d  as  cont ro ls .  T h r e e  s e r i e s  of 
e x p e r i m e n t s  were  p e r f o r m e d .  L ive r  t i ssue  was fixed soon a f t e r  decapi ta t ion  in C a r n o y ' s  fluid. P a r a K i a  
sec t ions  (4 # in th ickness)  f rom the l i ve r  of mice  fas t ing for  d i f ferent  per iods  and taken f rom an ima l s  of 
each  s e r i e s  were  p laced  on the s a m e  sl ide.  In this way comple te  s tandard iza t ion  of t r e a t m e n t  of the s e c -  
t ions (staining, washing,  etc.},  was ensured .  The RN~_ and glycogen content was studied cy tochemica l ty  
(Brache t ' s  method,  s ta ining with gal locyanin,  Shabadashts  method).  Control  sec t ions  were  t r ea t ed  with 
r ibonuc lease  and s a l i v a r y  ptyal in .  

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

The  following changes  in the metabo l ic  indices  s tudied took p lace  in the l i ve r  of the an ima l s  of s e r i e s  
I fas t ing for  be tween 24 and 44 h. Af te r  fast ing for  24 h,  i .e . ,  at  1 p . m . ,  the cy top lasm of the l i ve r  cei ls  
showed c o m p a r a t i v e l y  high basophi l ia ,  i .e . ,  it contained a cons ide rab le  quanti ty of RNA. Glycogen was a b -  
sent  in the l i v e r  at  this t ime (Table 1). At l a t e r  t imes  and as  fast ing continued, the basophi i ia  began  to 
d imin i sh  to r each  a v e r y  low level ,  e spec i a l l y  at 3 a .m .  During the dayt ime glycogen e i the r  fai led to a p -  
p e a r  c o m p l e t e l y  or  was found in negi igeable amounts  as  t iny or  v e r y  tiny granules  in individual ce l l s .  At 
10 p .m,  glycogen ~ a s  found only in some  cel ls  lying c lose  to the cen t ra l  vein in the l i ve r  lobate,  t Iowever ,  
i ts  content  a t  3 a .m.  was p a r t i c u l a r l y  in te res t ing .  At  this t ime ,  when the an ima l s  he'd fas ted for  40 h, the 
glycogen concent ra t ion  rose  apprec i ab ly .  Glycogen granu les  were  found in mos t  cel ls  and in la rge  numbers .  

In the e x p e r i m e n t s  of s e r i e s  II the concenthat ion of nucleic  acids  and glycogen was studied with eKect  
f rom 36 h of s t a rva t ion .  The longest  per iod  of smr ' r  in this s e r i e s  was 54h. A s tudyof  p r e p a r a t i o n s  
s ta ined for  RNA showed that the l i ve r  cel ls  of these  an ima l s  had a ve ry  low RNA content,  although at  these 
pe r iods  of fas t ing a tendency was obse r~ed  for  the basophi l ia  to inc rease  during the af te rnoon and evening. 
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'FABLt;: i. I)iurn'd[ Jth3thm of I{NA and Glycogen Conccntr-:ttic,r~ ir~ ISvcr  of ]':tzti~;; Mice 

Cytochem i- 
cat indices 

RNA 

Glycogen 

3 a .m.  (after fasting 
for  42-62 h) 

Af te r  40 h 
+ 

Af te r  42 h 
+ 

Af te r  62 h 
4- 

After  40 h 
+++  

Af te r  42 h 
+++ 

Af ter  62 h 
§  

Time of day 

11 a .m . -3  p.m. (af- 
te r  fasting for 24- 

After 24 h 
+++ 

After  54 h 
++ 

Af ter  48 h 
+ +  

After  24 h 
glycogen absent 
Af te r  54 h 
glycogen absent  
Af te r  48 and 50h 
t r aces  

9 a .m.  10 p.m. 
(after fas t -  (after fas t -  
ing fo r56  ing for 35 
h) h) 

7-9 a.m. (after fas t -  
ing for 52-48 h) 

Af te r  44 h 
++ 

Af ter  48 h 
+ 

Af te r  42 h 
+ 

Af ter  44 h 
+ 

Af te r  48 h 
+ 

Af te r  42 h 
+ 

54 h) 

After  35 h 
+ 

Af ter  36 h 
+ +  

After  56 h 
+ 

Af te r  35 h 
t races  
After  36 h 
glycogen absent 
Af te r  56 h 
traces 

Conventional signs. For RNA: +) denotes weak basophilia of cytoplasm, dae to very few tiny granules; 
++) denotes moderate basophilia with an appreciable incrcase in number of basophilic granules; +++} 
diffuse, well marked basophilia. For glycogen: +++) denotes that most cells have a moderate number of 
medium-sized and small granules. +) Indicates glycogvn present only in cells near central vein and in 
small amount. Traces indicate glycogen granules scattered in negligeable numbers in individual cells, 

In this se r i e s  of exper iments  no glycogen was found in the cells af ter  fasting for 36 h, the t ime being 9 p.m. 
Hm~ever, at 3 a .m. ,  i.e.,  a f t e r  42 h of fasting, glycogen was found in the l iver  of all animals of this se r ies  
as  tiny granules in many l iver  cei ls .  

In the exper iments  of se r i e s  1Tf the animals  fasted for  between 42-62 h. The experiment  began at 
1 p.m. On the whole, the basophiIia was much weaker  in the l iver cells of animals  fasting for  42, 4S, 56, 
and 62 h than in control  animals  on a normal  diet. I towever,  compar ison of the RNA concentration in the 
l iver  cells at different t imes of day showed that in this se r ies  the basophilia was still higher between t and 3 
p.m. than by night. The d i scove ry  of changes in the glycogen content was pa r t i cu la r ly  intesting. Whereas 
at  1, 3, and 9 p .m. ,  o r  a f t e r  48, 50, and 56 h of fast ing respect ively ,  e i ther  no glycogen could be detected 
by cytochemical  methods or  it was present  m e r e l y  as tiny granules in a negligible ,,umber of cei ls ,  more 
especia l ly  in the cells of the central  pa r t  of the lobule, at  3 a .m. ,  a f ter  fasting for 62 h, a l a rge r  rese rve  of 
glycogen was definitely found than was p resen t  during the afternoon and evening. At this time small  granules 
were dis t r ibuted compara t ive ly  regu la r ly  in many cells .  Utider fasting conditions the glycogen of the pe r i -  
pheral  zone of the lobule is f i r s t  used up, and not until la ter  does glycogen disappear  f rom the region close 
to the central  vein. 

Under fast ing conditions, therefore ,  rhs~hmic changes take place in the RNA and glycogen concent ra -  
tion during' the 24 h period. This diurnal rhythm shows the same tendency as in a normal  physiologieal 
s ta te :  at  niglit, despite prolonged fasting, the body finds its energy  r e se rves  in the form of carbohydrates  
deposited as glycogen in the l iver.  Consequently,  the diurnal in t racel lu lar  rhythm pers i s t s  in fasting ani-  
mals .  The difference is that the amplitude of fluctuations in concentration of RNA and glycogen is progres- 
sively reduced, 
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