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The Effect of Fast ing,  Refeeding and Meal Eating 
on the Ribonucleic  Acid Content of Adipose 

Tissue  in the Rat 

T h e  feeding  p a t t e r n  in f luences  in a m a r k e d  w a y  t h e  
m e t a b o l i c  a c t i v i t y  a n d  c o m p o s i t i o n  of ad ipose  t issue.  I n  
t he  p r e s e n t  w o r k  i t  w a s  revea led  t h a t  also t h e  a m o u n t  a n d  
c o n c e n t r a t i o n  of R N A  a n d  t h e  r a t io  of R N A  : D N A  in adi-  
pose  t i s sue  c h a n g e s  in r e l a t i on  to  t he  n u t r i t i o n a l  s t a t u s .  

The  e x p e r i m e n t s  were  ca r r ied  o u t  on  W i s t a r  r a t s  of 
b o t h  sexes ,  fed a s t a n d a r d  l a b o r a t o r y  d ie t  ~. I n  t he  f i r s t  
series, t h e  mesen te r i a l ,  e p i d i d y m a l  a n d  r e t r o p e r i t o n e a l  
ad ipose  t i s sues  of  fed an ima l s ,  a n i m a l s  f a s t i n g  for  48 or  
72 h a n d  t h o s e  refed w i t h  a h i g h - c a r b o h y d r a t e  d ie t  ~ for  
24, 48, 72 or  120 h a f t e r  p r e v i o u s  48 or  72 h fas t ing ,  were  
ana lysed .  I n  t h e  second  series, t h e  m e s e n t e r i a l  a n d  r e t ro -  
p e r i t o n e a l  ad ipose  t i s sues  of con t ro l s  fed ad  l i b i t u m  a n d  
a n i m a l s  a d a p t e d  for  a pe r iod  of  7-15 weeks  to  e a t i ng  
the i r  da i ly  r a t i o n  w i t h i n  2 h (0700-0900) were  c o m p a r e d .  
D u r i n g  t h e  las t  48 h before  t h e  a n i m a l s  were  sacr i f iced,  
b o t h  g r o u p s  were  g iven  m e a s u r e d  a m o u n t s  of food (10 g 
pe r  100 g b o d y  w e i g h t  p e r  day)  w h i c h  t h e y  could  inges t  

f ree ly  w i t h o u t  a n y  t i m e  l imi t a t ion .  All a n i m a l s  h a d  free 
access  to  wa te r .  T h e  R N A  a n d  D N A  in t h e  p r e v i o u s l y  de-  
f a t t e d  ad ipose  t i s sue  2 w a s  assessed  co lo r ime t r i ca l ly  ac-  
c o r d ing  to  SCHNEIDERa 

F r o m  Tab le  I i t  is a p p a r e n t  t h a t  f a s t i ng  for  48 a n d  
72 h r e s p e c t i v e l y  led to  a decl ine of R N A  a n d  a m a r k e d  
r e d u c t i o n  of t he  R N A : D N A  ra t io  in ad ipose  t i ssue .  I n  
t h e  cour se  of feeding,  t h e  R N A  c o n t e n t  rose  to  in i t ia l  
levels or  exceeded  t h e m  ( e x p e r i m e n t s  on  males) .  T h e  
r a t io  of R N A : D N A  increased  as  a r e su l t  of r e feed ing  
s ign i f i can t ly  a b o v e  in i t ia l  levels in ma le s  as  well  as  in 
f emales  ; t h e  m a x i m u m  increase  w a s  r eco rded  a f t e r  48-7  2 h 
re feeding .  S imi la r  c h a n g e s  of t h e  R N A  c o n t e n t  a n d  t h e  
r a t i o  of R N A : D N A ,  as l is ted in Tab l e  I for  e p i d i d y m a l  
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Table I. RNA content in adipose tissue of rats fed, fastii~g and realimented with a high-carbohydrate diet~ (average • S.E.; six animals in 
each group) 

Group b Body weight Weight of RNA content RNA:DNA 
(g) fat body (g) 

mg/fat body rag/100 g 
fresh weight 

Males : Epididymal fat body 

C 277 4- 3.5 3.60 4- 0.20 0.65 4- 0.02 18.68 4- 1.34 1.05 i 0.02 
S 72 h 246 4- 4.2 3.97 • 0.37 0.51 4- 0.07 12.35 4- 1.04 a 0.91 ~ 0.02 a 
R 24 h 256 • 4.6 2.71 • 0.25 0.64 4- 0.04 24.43 4- 2.17 ~ 1.09 ~ 0.02 
R 48 h 266 4- 3.3 2.92 i 0.28 0.73 4- 0.05 27.75 4- 2.29 a 1.37 i 0.07 a 
R 72 h 270 4- 3.1 3.39 4- 0.27 0.72 ~ 0.01 a 21.95 • 1.44 1.17 ~: 0.05 
R 120 h 279 4- 3.3 3.13 4- 0.43 0.76 4- 0.10 24.95 4- 2.85 1.17 4- 0.06 

Females : Mesenterial fat body 

C 174 4- 2.16 3.81 4- 0.37 0.96 4- 0.11 25.10 4- 1.26 1.21 4- 0.07 
S 48 h 148 4- 1.58 1.73 • 0.24 0.40 4- 0.04 a 23.20 4- 4.11 0.74 ~: 0.03 e 
R 24 h 162 4- 1.73 1.94 4- 0.45 0.60 4- 0.09 32.40 4- 2.71 ~ 1.I3 4- 0.03 
R 48 h 163 4- 2.27 2.03 4- 0.32 0.70 • 0.05 36.90 • 3.57 a 1.24 ~: 0.09 
R 72 h 164 4- 2.27 2.18 4- 0.42 0.87 4- 0.10 42.40 4- 3.15 e 1.47 =L 0.02 a 

Composition: caloric volume in %: 76% carbohydrate, 14% protein, and 10% fat. b C = fed controls; S = fasting; R ~ realimentation. 
o Difference as compared with control group statistically significant P < 0.05. a p < 0.01. e p < 0.001. 

Table II. RNA content of adipose tissue of fenlale rats fed ad libitum and of rats adapted to feeding for 2 h per day (average :t: S.E.; 
14 animals in each group) 

Group Body weight Weight of RNA content RNA:DNA 
(g) fat body (g) 

mg/fat body rag/100 ~ g 
fresh weight 

Mesenterial fat body 

Fed ad libitum 
Fed for 2 h per day 

Retroperitoneal fat body 

Fed ad libitnm 
Fed for 2 h per day 

228 -t- 7.0 5.80 4- 0.30 1.06 4- 0.06 18.41 4- 0,85 1.27 • 0.04 
226 4- 5.1 5.83 4- 0.33 1.36 4- 0.07 b 23.25 4- 0,73 c 1.39 i 0.04a 

1.65 4- 0.08 0.36 4- 0.02 21.87 4- 1.10 1.26 • 0.05 
1.72 • 0.02 0.48 4- 0.003 c 28.24 + 0.64 ~ 1.65 • 0.08 c 

Difference as compared with ad libitum fed controls statistically significant P < 0.05. b p < 0.01. ~ P < 0.001. 
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and  mesenter ia l  adipose t issue,  were found also in re t ro-  
per i toneal  adipose tissue. 

In  animals  adap t ed  to  ingest ing the i r  dai ly ra t ion  
wi th in  2 h, a s ignif icant  increase of the  absolute  and  
re la t ive a m o u n t  of R N A  and  the R N A : D N A  rat io  in the  
mesenter ia l  and re t roper i tonea l  adipose t issue was found 
(Table II).  

F r o m  o the r  work, i t  is k n o w n  t h a t  as a resul t  of s t a rva-  
t ion  the  a m o u n t  of R N A  in the  liver, k idneys  and  spleen ~-~ 
declines and  t h a t  af ter  refeedillg the  R N A  : DNA rat io in- 
c r e a s e s t  Our resul ts  indicate  t h a t  the  same applies to  
adipose tissue. I t  can be assumed t h a t  dur ing s t a rva t ion  
syn the t i c  processes  are inh ib i ted  n o t  only  for lack of 
energy  b u t  also due to  a loss of cellular RNA.  In  the  
course of refeeding, when  syn the t i c  processes are renewed,  
R N A  values  in adipose t issue no t  only  r e tu rn  to no rma l  
levels, b u t  increase above values  of normal ly  fed controls ,  
in par t i cu la r  when  calculated per  DNA. The raised R N A  
values  in adipose t issue of ra t s  adap ted  to food in take  for 
2 h per  day,  where  sho r t - t e rm  hype rphag i a  a l te rna tes  
w i th  fasting,  is p robab ly  connec ted  wi th  increased syn-  
the t ic  ac t iv i ty  of adipose t issue dur ing the  refeeding stage, 

including enhanced  fo rmat ion  of enzymes  concerned wi th  
glycogen and  fa t  synthesis .  

Zusammen/assung. Durch  exper imente l l en  Hunger  (48 
bis 72 h) k o m m t  es bei R a t t e n  zu einer RNS-Minde rung  
im mesenther ia len ,  ep id idymalen  und  re t roper i tonea len  
Fe t tgewebe .  Normale  F i i t t e rung  oder  A d a p t a t i o n  an be- 
schrXnkte F f i t t e rungsdaue r  (2 h pro Tag) fi ihren zu einer 
E rh Sh u n g  des RNS-Geha l t e s  fiber die Normalwer te .  
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Biochemical  Modifications of the Crystalline 
Lens in the Experimental  Hypercholesteremia 

of Rabbits 

In  the  field of e x p e r i m e n t a l  hypercholes teremia ,  re- 
garding the  eyeball,  we found cholesterol  deposi t ions  in 
the  iris, the  choroid and  the  cil iary body,  as well as in the  
cil iary process.  Similar  observa t ions  were made  by  o ther  
au thors  : DONEGAN 1, JANES 8, VERSt~ 8. Nevertheless ,  only  
few da t a  are available in connect ion  wi th  the  crysta l l ine  
lens. This  made  i t  necessary  to  examine  biochemical ly  
the  crysta l l ine  lens in expe r imen ta l  hypercholes te remia .  

Materials and methods. Our exper imen t s  were made  on 
10 ma tu re  rabbi ts ,  hav ing  the  same weight  (1900-2200 g) 
and  age. The animals  were fed wi th  a basic diet.  The 

Crystalline lens 

Rab- Duration Dry Cholesterol Dry Cholesterol 
bit of diet sub- content (rag) sub- content (mg) 
No. (months) stance in 100 g dry stance in 100 g dry 

(mg)  substance (mg)  substance 

Cholesterol-treated animals Controls 

1 5.5 221 713 186 616 
2 5.5 214 672 189 532 
3 5.5 194 654 232 597 
4 5.5 207 702 196 549 
5 5.5 206 727 215 602 
6 5.5 229 851 198 517 
7 4 194 691 178 491 
8 4 188 678 209 651 
9 4 211 756 201 638 

10 5.5 223 849 225 626 
11 - - - 191 527 
12 - - - 227 673 

Media: 208.7 729.3-4-22.3 203.9 584.9 -4- 17.1 

r abb i t s  received a dai ly dose of 1 g cholesterol  mixed  wi th  
corn flour. A dai ly  dose of 1 g cholesterol  was given during 
51/2 mo n t h s  to  7 grey rabbi ts ,  and  dur ing  4 mo n t h s  to 3 
albino rabbi ts .  This  group was  s u p p l e m e n t e d  wi th  12 
control  animals.  

Biochemical examination o/ the blood. According to 
Bloor ' s  method ,  the  se rum cholesterol  values  var ied be- 
tween  100-750 m g % .  The cholesterol  levels in normal  
r abb i t s  were 44-79 mg %. 

Biochemical examination o/the crystalline lens. Using the  
r ight  crystal l ine lens, we de te rmined  its cholesterol  con- 
t e n t  in 12 contro l  rabbi ts ,  as well as in 10 cholesterol- 
t r e a t ed  animals.  These de te rmina t ions  were made  accord- 
ing to the  m e t h o d  of KINGSLEY and SCHAFFERT 4. 

The results  are i l lus t ra ted in the  Table.  As compared  
wi th  the  controls ,  we es tabl ished a 24.6 % increase in the  
crystal l ine lens of the  choles tero l - t rea ted  animals,  the  
difference being signif icant  (p < 0.001). 

Rdsumd. Les auteurs  ont  examin6 pa r  des mdthodes  
biochimiques ,  en par t icul ier  celle de KINGSLEY et SCHAF- 
FERT, le cristall in des lapins souff rant  d 'hypercholes td-  
roldmie expdr imenta le .  Compards aux  COlltrdles, les ani- 
m a u x  traitds, on t  present6 une a u g m e n t a t i o n  de choles- 
tdrol  de 24,6%, ce t te  diffdrence est  s ignif icat ive (p < 
o, ool). 
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