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Stereo logy  is a usefu l  method fo r  c r i t i c a l l y  e v a l u a t i n g  s u b c e l l u l a r  changes evoked  
by p h a r m a c o l o g i c a l  agen ts ,  thus p r o v i d i n g  a q u a n t i t a t i v e  assessment of the cel l  
unde r  con t ro l  led c o n d i t i o n s .  Numerous fac to rs ,  such as xenob io t i c s ,  d ie t  and  age 
(1 ,2 ) ,  a f fec t  the size and shape of s u b c e l l u l e r  o r g a n e l l e s .  

In the expe r imen t s  reported here, a h i g h - f a t  supp lemented  d ie t  was used in the 
e v a l u a t i o n  of h y p o l i p i d e m i c  agen ts .  L i p i d - l o w e r i n g  agen ts  induce p ro found  changes 
in the hepa tocy te  cy top lasm (2) .  These changes i n c l u d e  p r o l i f e r a t i o n  of perox isomes,  
changes  in the d i s t r i b u t i o n  of nuc lea ted  and n o n - n u c l e a t e d  perox isomes,  s t i m u l a t i o n  
of l i p o p r o t e i n  b i o s y n t h e s i s  and an inc rease  in serum h igh  d e n s i t y  l i p o p r o t e i n s .  In 
a d d i t i o n ,  h y p o l i p i d e m i c  agents  a f fec t  the d i s t r i b u t i o n  of cho les te ro l  by i n c r e a s i n g  
h i gh  d e n s i t y  cho les te ro l  and  l o w e r i n g  low d e n s i t y  c h o l e s t e r o l .  For  the e v a l u a t i o n  
of novel  h y p o l i p i d e m i c  agen ts ,  we deve loped  a s te reo logy  system to s tudy  the 
dynamics  of hepa tocy te  o r g a n e l l e  changes  w i th  normal  and  h i g h - l i p i d  d ie t s .  Rats 
w e i g h i n g  80-90 grams were fed a d ie t  w i t h  5.5~0 peanu t  o i l  and  1.5~ cho les te ro l  fo r  
fou r  weeks.  Data i nc l uded  a re  f rom ra t s  fed normal  and  h i g h - f a t  d ie ts  w i th  and 
w i t h o u t  C l o f i b r a t e .  L i v e r s  were removed and processed fo r  e lec t ron  m ic roscopy .  
E lec t ron  m i c r o g r a p h s  were d i g i t i z e d  w i t h  a Zeiss V ideop lan  image a n a l y z e r .  Data 
were a n a l y z e d  by a s te reo logy  p r o g r a m  to de te rm ine  v a r i o u s  pa rame te r s  of 
o r g a n e l l e  p o p u l a t i o n  and ce l l  s ize .  The resu l t s  a re  p resen ted  in F igs .  1-4. No 
s i g n i f i c a n t  changes in the number  of perox isomes per  cel l  were seen between the 
normal  and h i g h - f a t  d ie t  g roups  w i t h o u t  d r u g .  The s t i m u l a t o r y  ef fect  of C l o f i b r a t e  
on perox isomes was c l e a r l y  o b s e r v a b l e .  A s y n e r g i s t i c  ef fect  was obse rved  w i th  the 
h i g h - f a t  d ie t  and  C l o f i b r a t e  t r e a t m e n t .  Other c e l l u l a r  pa rame te r s  measured were 
not e s s e n t i a l l y  d i f f e r e n t .  

P rev ious  repo r t s  (1) i n d i c a t e d  tha t  c a t a l a s e  leve ls  inc reased  30 percen t  a f t e r  
f eed ing  h i g h - f a t  d ie ts  to roden ts .  However,  no s u b c e l l u l a r  f r a c t i o n s  of perox isomes 
were exam ined  to f u r t h e r  c h a r a c t e r i z e  th i s  b iochemica l  o b s e r v a t i o n .  The d i v e r g e n c e  
of r esu l t s  may be a t t r i b u t e d  to d i f f e rences  in d i e t a r y  reg imens,  or  the h i g h - f a t  
d ie t  s t i m u l a t i n g  the n o n - p a r t i c u l a t e  ( so lub le )  c a t a l a s e  before  r e a c h i n g  a measu rab le  
ef fect  on perox isome p o p u l a t i o n .  Due to the lack  of q u a n t i t a t i v e  e lec t ron  mic roscop ic  
da ta  in t h e i r  s tud ies ,  a d e f i n i t i v e  c o r r e l a t i o n  cannot  be a s c e r t a i n e d  w i th  t h e i r  
b iochemica l  resu l t s  to e s t a b l i s h  a p r o l i f e r a t i o n  of pe rox isomes .  Thus, i t  rema ins  to 
be de te rm ined  whe the r  the inc reased  c a t a l a s e  was of pe rox i soma l  o r  of cytosol  o r i g i n .  
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CELL PARAMETERS (MEAN . SE) 

Population Volume 
Diet/Treatment (n.i06/$) (u 3) 

Normal Diet 181+16 5731-550 

Normal Diet/ 165+12 6154+386 
Clofibrate 

High-Fat Diet 191+6 5448+153 

High-Fat Diet/ 214+11 4613+240 

Clofibrate O 

PEROXISOME PARAMETERS (MEAN + SE) 

Population Volume Diam~ter 
Diet/Treatment (n/ce11) (mu3/ce11) (u) 

Normal Diet 1280+122 88+8 O.5240.01 

Normal Diet/ 2661+307 208+21 0.53+O.O1 
C1ofibrate 

High-Fat Diet 1099+86 7544 0.51+O.01 

High-Fat Diet/ 3739+401 248+41 0.49+0.O1 

Clofibrate O 

Fig. I. 
Fig. 2. 
Fig. 3. 
Fig. 4. 

Cell populations and associated volumes. 
Population, volume and diameter of peroxisomes. 
Electron micrograph of liver from male rat maintained on normal diet. 
Electron micrograph of liver from male rat given i00 mg Clofibrate/kg of body 

weight, daily for one month (P - Peroxisome, M - mitochondria, N - nucleus). 


