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T h e  n u m b e r  of  p r e g n a n t  w o m e n ,  l a c t a t i n g  m o t h e r s  a n d  y o u n g  p e o p l e  
i n g e s t i n g  e t h a n o l  r e g u l a r l y  is  i n c r e a s i n g  y e a r  b y  y e a r .  S c a r c e  d a t a  a r e  o n l y  
a v a i l a b l e  o n  t h e  e f f e c t s  o f  e t h a n o l  o n  p h y s i o l o g i c  f u n c t i o n s  i n  t h e  d e v e l o p -  
i n g  o r g a n i s m  e i t h e r  i n  a n i m a l s  o r  i n  h u m a n  b e i n g s  (7, 14, 27). 

I n  t h e  p r e s e n t  s e r i e s  o n  i n v e s t i g a t i o n s  w e  s t u d i e d  t h e  e f f e c t  of  e t h a n o l  
o n  s o m e  m e t a b o l i c  p r o c e s s e s  o f  t h e  d e v e l o p i n g  o r g a n i s m  i n  r a t s  i n g e s t i n g  
e t h a n o l  f r o m  d e l i v e r y  (v i a  t h e  b r e a s t  m i l k )  o r  f r o m  w e a n l i n g .  

Mater ia l s  and m e t h o d s  

D a m s  of a Wis ta r -de r ived  s t ra in ,  b r e d  in ou r  i n s t i t u t e  s ince  1949 (OETI s t ra in)  
w e r e  of fe red  a 15% a q u e o u s  e t h a n o l  so lu t i on  as d r i n k i n g  f lu id  i m m e d i a t e l y  a f te r  
de l ive ry  un t i l  wean l ing .  W e a n l i n g  was  t h e  28th  day  af te r  del ivery.  T h e i r  o f f sp r ings  
a lso r ece ived  the  s a m e  d r i nk i ng - f l u i d  f rom w e a n l i n g  (Group  A). A n  o t h e r  g r o u p  of 
ra t s  r ece ived  the  15% a q u e o u s  e t h a n o l  so lu t i on  on ly  af te r  w e a n l i n g  ( G r o u p  B). 
S ib l ings  of ra t s  in  g r o u p  B rece ived  t ap  w a t e r  a n d  s e r v e d  as con t ro l s  ( G r o u p  C). 
B o t h  t he  15% a q u e o u s  e t h a n o l  a n d  tap  w a t e r  were  of fe red  ad  l ib i tum.  A n i m a l s  we re  
fed  a n o r m a l  ra t ' s  c h o w  (LATI,  369 kca l  p e r  100 g). T h e  i n d i v i d u a l  f lu id  a n d  food  
c o n s u m p t i o n  a n d  b o d y  w e i gh t s  were  m e a s u r e d  at  in te rva ls .  

A few days  p r io r  to  sacr i f ice  h e m a t o c r i t  was  d e t e r m i n e d  in  t he  tail  b l o o d  u s i n g  
a n  AB L a r s - L j u n b e r g  h e m a t o c r i t  cen t r i fuge .  

All  of t h e  a n i m a l s  were  sacr i f iced  by  d e c a p i t a t i o n  a t  the  e n d  of t h e  12th week.  
S G O T  a n d  S G P T  ac t iv i t i es  were  a s s ayed  by  G a l e n o p h a r m  tes tk i t .  L ive r s  w e r e  
p r o m p t l y  r e m o v e d  a n d  we ighed .  P a r a m e t e r s  for  hepa t i c  m e t a b o l i s m  were  s t u d i e d  
in t he  l ivers  of 10-10 rats.  

H e p a t i c  g lycogen  c o n t e n t  w as  e s t i m a t e d  b y  t h e  m e t h o d  of Good et  al. (12) u s i n g  
o - to lu id ine  r e a g e n t  (4). Tota l  p r o t e i n  c o n t e n t  was  d e t e r m i n e d  b y  Kje ldah l ' s  m e t h o d .  

H e p a t i c  t r i g lyce r ides  we re  e x t r a c t e d  by  t h e  t e c h n i q u e  of Folcb et  al. (8) a n d  
q u a n t i t a t e d  b y  B o e h r i n g e r  U V  test.  

L i v e r  s a m p l e s  (1 g/10 ml)  we re  h o m o g e n i z e d  in a P o t t e r - E l v e h j e m  type  t e f lon  
g l a s s - tube  in 0.25 M s u c r o s e  m e d i u m .  T he  h o m o g e n a t e  was  c e n t r i f u g e d  at  10,000 • g 
for  15 ra in  in  a B e c k m a n  cen t r i fuge  (J-21B). T he  s u p e r n a t a n t  was  s p u n  at  105,000 • 
g for  60 m i n  in an  u l t r a c e n t r i f u g e  ( J a n e t z k i  Vac  601). G l u c o s e - 6 - p h o s p h a t e  d e h y d r o -  
g e n a s e  (G6P-DH)  was  a s s a y e d  in  t he  105,000 • g s u p e r n a t a n t  by  t he  m e t h o d  of 
Glock a n d  McLean (10) as m o d i f i e d  by  Ldhrand Waller(20), a lcohol  d e h y d r o g e n a s e  
(ADH) was  a s sayed  a c c o r d i n g  to t he  m e t h o d  d e s c r i b e d  by  BDeher a n d  RedetzRi (6). 
In  t he  G 6 P - D H  or A D H  ac t iv i ty  a s says  t he  k ine t i c s  of the  g e n e r a t i o n  of N A D P H  or 
N A D H  was  fo l lowed  in a U n i c a m  AC 30 A u t o m a t i c  c h e m i s t r y  s y s t e m  at  340 n m  a n d  
25 ~ 

G l u c o s e - 6 - p h o s p h a t a s e  (G6P-ase)  ac t iv i ty  was  d e t e r m i n e d  in  t he  105,000 • g 
s e d i m e n t  by  t h e  m e t h o d  of Baginski  (3). 
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Tab le  2. Dai ly  food a n d  f luid c o n s u m p t i o n s  of ra t s  a f te r  w e a n l i n g  w i th  d i f f e ren t  
t r e a t m e n t s .  

Sex  F o o d  i n t a k e  Calor ie  i n t a k e  F lu id  i n t a k e  E t h a n o l  Calor ie  i n t a k e  
a n d  by  food i n t a k e  by  e t h a n o l  
g r o u p  g/100 g b w  kcal /100 g b w  ml/100 g b w  g/100 g b w  kcal/100 g b w  

Male  

A 8.17 + 3.68 a 30.16 • 13.59 a 13.59 _+ 4.572, 1.63 • 0.54 11.57 • 3.83 
B 8.02 -+ 2.99 c 29.59 • 11.04 c 12.08 • 3.76 c' 1.45 • 0.45 10.30 • 3.20 
C 10.08 • 4.46 37.20 • 16.48 19.29 • 5.26 - - 

F e m a l e  
A 8.73 • 3.07 a 32.21 +_ 11.35 a 10.75 • 2.45 a' 1.29 +_ 0.29 9.16 • 2.06 
B 7.58 • 3.02 c' 27.96 • 11.10 c' 12.25 • 2.03 c 1.47 • 0.24 10.43 • 1.70 
C 10.77 • 3.64 39.75 • 13.44 14.56 • 4.72 - - 

Da t a  are  m e a n s  • SD. 
F o r  f u r t h e r  de ta i l s  see  l e g e n d  to t ab l e  1. 

To a s say  t h e  ac t iv i t i es  of m i x e d  f u n c t i o n  o x y g e n a s e s  l iver  s a m p l e s  w e r e  h o m o -  
g e n i z e d  in  1.15% KC1 in 1:5 ratio. 

A m i n o p y r i n e  d e m e t h y l a s e  (APDM) a n d  an i l i ne  h y d r o x y l a s e  (AHO) ac t iv i ty  we re  
d e t e r m i n e d  in t he  10,000 • g s u p e r n a t a n t  u s i n g  a m i n o p y r i n e  a n d  an i l i ne  as sub-  
s t r a t e s  (16), 

P r o t e i n  c o n t e n t s  of va r ious  f r ac t ions  we re  d e t e r m i n e d  b y  t he  m e t h o d  of Lowry  
et  al. (21). 

E n z y m i c  ac t iv i t i es  are  e x p r e s s e d  in ~tmole . m i n  -1 �9 m g  -1 p ro t e in  for G6P-DH,  
A D H  a n d  G6P-ase  or ~mole  �9 h -I . m g  -1 p r o t e i n  for  A P D M  a n d  AHO. 

Z n  c o n t e n t s  of t h e  105,000 x g s u p e r n a t a n t  w e r e  e s t i m a t e d  in a P e r k i n - E l m e r  403 
a t o m i c  a b s o r p t i o n  s p e c t r o p h o t o r a e t e r  w i th  ace ty lene -a i r  f lame. 

Fo r  h i s to log ica l  s t ud i e s  l iver  s ec t i ons  w e r e  s t a i n e d  w i t h  h e m a t o x y l i n e - e o s i n e .  
S ta t i s t i ca l  s i gn i f i cance  was  ca l cu la t ed  b y  S t u d e n t ' s  t test.  Da t a  a re  p r e s e n t e d  as 

m e a n s  • SD. 

R e s u l t s  

T h e  b o d y  w e i g h t s  of  r a t s  c o n s u m i n g  e t h a n o l  a l r e a d y  v i a  t h e  m i l k  
( G r o u p  A)  w e r e  s i g n i f i c a n t l y  l o w e r  t h a n  t h o s e  o f  c o n t r o l s  ( G r o u p  C). T h e  
g r o w t h  r a t e  of  r a t s  ( G r o u p  ~ )  c o n s u m i n g  e t h a n o l  f r o m  w e a n l i n g  w e r e  
r e t a r d e d  a s  s o o n  as  t h e  1 s t  w e e k  of  s t u d y  a n d  t h e i r  b o d y  w e i g h t s  r e m a i n e d  
s i g n i f i c a n t l y  l o w e r  t h a n  c o n t r o l s  ( G r o u p  C) t h r o u g h o u t  t h e  w h o l e  o b s e r v a -  
t i o n  p e r i o d  ( t a b l e  1). 

T h e  m e a n  d a i l y  f o o d  c o n s u m p t i o n  c a l c u l a t e d  f o r  100 g b o d y  w e i g h t  f o r  
a l l  o f  t h e  e t h a n o l - t r e a t e d  r a t s  w a s  l o w e r  t h a n  t h a t  f o r  c o n t r o l s .  O n  t h e  o t h e r  
h a n d ,  t h e  t o t a l  c a l o r i e  i n t a k e  r e a c h e d  a n d  e v e n  e x c e e d e d  t h a t  o f  c o n t r o l s  if  
w e  p r e s u m e  t h a t  1 g e t h a n o l  i s  e q u i v a l e n t  t o  7.1 k c a l  (19). 

I n  r e s p o n s e  t o  e t h a n o l ,  f l u i d  c o n s u m p t i o n  w a s  d e c r e a s e d  i n  b o t h  
f e m a l e  a n d  m a l e  g r o u p s ,  t h e  d i f f e r e n c e  b e i n g  m o r e  s i g n i f i c a n t  i n  m a l e s  
( t a b l e  2). 

D e s p i t e  t h e  l o w e r  f l u i d  c o n s u m p t i o n  h e m a t o c r i t  v a l u e s  w e r e  a l m o s t  
i d e n t i c a l  ( t a b l e  3). 
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Table  3. H e m a t o c r i t  a n d  s e r u m  e n z y m e  ac t iv i t i es  of ra ts  w i t h  d i f f e ren t  t r e a t m e n t s .  

Sex  a n d  I- Iematoer i t  S O O T  S O P T  
g roup  % I.U./1 I.U./1 

Male 

A 49 • 1.5 44.4 • 9.2 17.9 -• 2.4 
B 48 +_ 1.2 46.0 -- 9.5 16.6 • 3.0 
C 48 • 0.9 46.5 -+ 7.8 20.9 • 3.4 

F e m a l e  

A 45 • 1.8 44.6 • 11.4 15.3 • 2.7 
B 45 • 1.7 39.0 +_ 9.3 16.7 • 3.0 
C 44 • 0.7 45.2 • 7.2 18.5 • 1.9 

SOOT: S e r u m  g l u t a m a t e - o x a l o a c e t a t e  t r a n s a m i n a s e ;  S G P T :  S e r u m  g l u t a m a t e -  
P y r u v a t e  t r a n s a m i n a s e .  
Da ta  are  m e a n s  • SD. 
For  f u r t h e r  de ta i l s  see  l e g e n d  to t ab le  1. 

N o  c h a n g e s  w e r e  s e e n  i n  r e l a t i v e  l i v e r  w e i g h t ,  h e p a t i c  p r o t e i n  c o n t e n t  
a n d  Z n - c o n t e n t  of  t h e  105 ,000  • g s u p e r n a t a n t  i n  a n y  of  t h e  e t h a n o l - t r e a t e d  
g r o u p s .  

H e p a t i c  t r i g l y c e r i d e  c o n t e n t  i n c r e a s e d  s i g n i f i c a n t l y  i n  t h e  f e m a l e s  of  
g r o u p  A.  H e p a t i c  g l y c o g e n  c o n t e n t  d e c r e a s e d  s i g n i f i c a n t l y  i n  a l l  o f  t h e  
e t h a n o l - t r e a t e d  g r o u p s  a s  c o m p a r e d  t o  c o n t r o l  v a l u e s  ( t a b l e  4). 

G 6 P - a s e  a n d  A H O  a c t i v i t i e s  w e r e  e l e v a t e d  s i g n i f i c a n t l y  i n  a l l  o f  t h e  
e t h a n o l - t r e a t e d  g r o u p s  ( t a b l e  5). 

D i s c u s s i o n  

T h e  r e s u l t s  of  t h i s  s t u d y  s h o w  t h a t  r e g a r d i n g  t h e  g r o w t h  r a t e  i t  is  of  
b a s i c  i m p o r t a n c e  w h e t h e r  e t h a n o l  c o n s u m p t i o n  s t a r t e d  a l r e a d y  v i a  t h e  
b r e a s t  m i l k  ( G r o u p  A)  o r  o n l y  f r o m  w e a n l i n g  ( G r o u p  B) .  D e s p i t e  t h e  
a l m o s t  i d e n t i c a l  f o o d  c o n s u m p t i o n  b y  r a t s  i n  g r o u p s  A a n d  B ,  t h e  w e i g h t  
d i f f e r e n c e  b e t w e e n  t h e  t w o  g r o u p s  d u e  to  t h e  e f f e c t  o f  e t h a n o l  d u r i n g  t h e  

Tab le  4. Ef fec t  of e t h a n o l  on  s o m e  l iver  c o n s t i t u e n t s  in  rats.  

Sex  a n d  L ive r  w e i g h t  P r o t e i n  Tr ig lyce r ide  G l y c o g e n  Z n  c o n t e n t  
g r o u p  g l l00  g b w  rng/g l iver  m g / g  l iver  m g / g  l iver  ~tg/mg p r o t e i n  

Male  
A 3.34 -+ 0.18 220 -+ 9 11.97 • 2.07 29.33 • 6.26 a' 0.176 • 0.028 
B 3.16 _+ 0.13 236 • 12 12.00 • 2.31 31.31 • 3.51 c' 0.163 _+_ 0.066 
C 3.33 • 0.13 231 +- 18 13.24 -!-_ 2.68 45.09 • 11.73 0.181 +_ 0.057 

F e m a l e  
A 3.31 • 0.16 234 -+ 15 14.33 _+ 2.87 a' 25.98 -+- 5 . 2 8  a' 0.186 -+ 0.031 
B 3.27 _ 0.21 216 -+ 23 11.85 • 2.45 23.77 _+ 4.34 c' 0.173 _+ 0.017 
C 3.48 -+ 0.35 233 • 24 10.26 • 1.47 40.73 • 11.70 0.186 _ 0.014 

Da ta  a re  m e a n s  • SD 
Fo r  f u r t h e r  de ta i l s  see  l egend  to t ab l e  1. 
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Tab le  5. Ef fect  of e thano l  on some hepat ic  enzymes in rats. 

Sex ADH G6P-DH G6P-ase APDM AHO 
and 
group 

Male 
A 0.022 • 0.002 0.014 • 0.002 0.282 • 0.046 a' 0.076 • 0.013 0.022 • 0.004 a~ 
B 0.020 • 0.005 0.015 • 0.004 0.354 • 0.011 c' 0.084 • 0.011 0.022 +_ 0.003 c' 
C 0.021 • 0.001 0.012 • 0.002 0.198 • 0.056 0.073 • 0.011 0.013 • 0.002 

Female 
A 0.022 • 0.003 0.037 i 0.008 0.368 • 0.090 "~ 0.055 • 0.007 0.015 • 0.002 "" 
B 0.020 • 0.003 0.043 • 0.006 0.355 _+ 0.054 r 0.055 • 0.077 0.014 • 0.002 ~' 
C 0.023 • 0.002 0.038 i 0.009 0.190 • 0.051 0.049 • 0.004 0.008 • 0.001 

ADH: Alcohol dehydrogenase; G6P-DH: Glucose-6-phosphate dehydrogenase; 
G6P-ase: Glucose-6-phosphatase; APDM: Aminopyrine demethylase; AHO: Ani- 
line hydroxylase. 
Enzyme activities are expressed in !tmol per mg protein per rain for ADH; G6P-DH 
and G6P-ase and in Fmole per mg protein per hour for APDM and AHO. 
Data are means +_ SD. 
For further details see legend to table 1. 

b r e a s t - f e e d i n g  w a s  m a i n t a i n e d  t h r o u g h o u t  t h e  w h o l e  o b s e r v a t i o n  pe r iod .  
A l t h o u g h ,  t he  f o o d  c o n s u m p t i o n  by  e t h a n o l - t r e a t e d  ra ts  was  l o w e r  t h a n  
t h a t  of t h e  c o n t r o l s  n e v e r t h e l e s s  t h e  to t a l  ca lo r i e  i n t a k e  in all e x p e r i m e n t a l  
g r o u p s  r e a c h e d  or  e x c e e d e d  the  r e s p e c t i v e  v a l u e  for  con t ro l s .  

T h e  m e a n  da i ly  f lu id  c o n s u m p t i o n  as c a l c u l a t e d  for 100 g b.w. was  in  all  
e t h a n o l - t r e a t e d  g r o u p s  s i g n i f i c a n t l y  l o w e r  t h a n  t h a t  in the  con t ro l s .  Th i s  
d i f f e r e n c e  w a s  m o r e  p r o n o u n c e d  in  m a l e  g roups .  B u t  t h e  g r o w t h  ra te  of 
e t h a n o l - t r e a t e d  m a l e  ra ts  was  n o t  l o w e r  t h a n  t h a t  of  t h e i r  f e m a l e  c o u n t e r -  
par ts .  N o  c h a n g e s  w e r e  s e e n  in  h e m a t o c r i t ,  r e l a t i v e  l i ve r  w e i g h t ,  h e p a t i c  
p r o t e i n  c o n t e n t  in r e s p o n s e  to e thano l .  No  t o x i c  e f fec t s  or  s igns  of dehy -  
d r a t i o n  w e r e  o b s e r v e d  by  l igh t  m i c r o s c o p y .  T h u s ,  t h e  d e c r e a s e d  f lu id  
c o n s u m p t i o n  c a n n o t  s a t i s f ac to r i l y  e x p l a i n  t h e  d e c r e a s e d  g r o w t h  ra te  of 
e t h a n o l - t r e a t e d  rats.  T z e  a n d  L e e  (32), L i e b e r  et  al. (17) a n d  L i e b e r  (18) 
u n d e r  d i f f e r e n t  e x p e r i m e n t a l  c o n d i t i o n s  h a v e  a lso  d e s c r i b e d  g r o w t h  re tar -  
d a t i o n  in  r e s p o n s e  to  e t h a n o l  w h i c h  t h e y  a t t r i b u t e d  to t h e  d i r e c t  a c t i o n  of  
e thano l .  

N o  e l e v a t i o n  in  A D H  ac t iv i t i e s  w e r e  n o t e d  in e i t h e r  of t h e  e t h a n o l -  
t r e a t e d  g roups .  S i n c e  A D H  is a Z n - c o n t a i n i n g  e n z y m e ,  t he  Z n  c o n t e n t  of 
t h e  100,005 • g s u p e r n a t a n t  w a s  a lso  d e t e r m i n e d ,  b u t  no  c h a n g e s  w e r e  
o b s e r v e d .  L i t e r a t u r e  c o n t a i n s  c o n f l i c t i n g  r e p o r t s  c o n c e r n i n g  t h e  c h a n g e s  
of A D H  a c t i v i t y  d u e  to  t h e  e f fec t  of e thano l .  I n  th i s  r e s p e c t  G o e b e l l  a n d  
B o d e  (11) s u g g e s t e d  tha t  t h e  a c t i v i t y  of A D H  d e p e n d s  e s s e n t i a l l y  on  the  
t i m e  of e x p o s u r e  to  e thano l .  

As  c o n c e r n s  t he  e n z y m e s  i n v o l v e d  in t h e  e l i m i n a t i o n  of f o r e ign  sub-  
s t ances ,  t h e  r a t e  of d e m e t h y l a t i o n  of a m i n o p y r i n e  d id  n o t  d i f fe r  in  t h e  
v a r i o u s  g roups .  B u t  t h e  h y d r o x y l a t i o n  of  a n i l i n e  w a s  a u g m e n t e d  by  e tha-  
no l  i r r e s p e c t i v e l y  of s ex  or  age  at  b e g i n n i n g  a d m i n i s t r a t i o n .  E l e v a t i o n  of  
A H O  a c t i v i t y  d u e  to e t h a n o l  has  a lso  b e e n  r e p o r t e d  (28, 29). 
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H e p a t i c  g l y c o g e n  level  was  d i m i n i s h e d  in  all of the  e t h a n o l - t r e a t e d  
g roups .  I n  ou r  ear l ie r  s t ud i e s  (2) we  c o u l d  n o t  s h o w  th i s  effect  in  R/ 
A m s t e r d a m  ra ts  t r e a t e d  alike. A m m o n  a n d  Ez t l e r (1 )  u s e d  a 15% a q u e o u s  
e t h a n o l  s o l u t i o n  as d r i n k i n g - f l u i d  a n d  f o u n d  no  d e c r e a s e  in  hepa t i c  g lyco-  
gen  c o n t e n t  e v e n  af ter  6 m o n t h s .  R a m a k r i s h n a n  et  al. (26) r e p o r t e d  a 
d i m i n u t i o n  of hepa t i c  g l y c o g e n  s y n t h e s i s  in  rats  d u e  to e t h a n o l  in  a long-  
t e r m  s tudy .  I n  a d d i t i o n  to t he  s u p p r e s s e d  s y n t h e s i s ,  t he  i n c r e a s e d  glyco-  
gen  b r e a k d o w n  is also feas ib le  as i n d i c a t e d  b y  the  e l e v a t e d  ac t iv i ty  of 
m i c r o s o m a l  G6P-ase .  A n  a u g m e n t a t i o n  of G 6 P - a s e  ac t iv i ty  in  r e s p o n s e  to 
e t h a n o l  has  also b e e n  r e p o r t e d  (15, 24, 25) i n  a c u t e  a n d  s u b a c u t e  s tud ies .  

H e p a t i c  t r i g lyce r ide  c o n t e n t  was  s o m e w h a t  h i g h e r  i n  m a l e  c o n t r o l  ra ts  
t h a n  in  females .  S i m i l a r  sex  d i f f e r ence  was  o b s e r v e d  b y  B e d 6  i n  OETI  
rats, o the r  a u t h o r s  (31) cou ld  s h o w  s u c h  a d i f f e r ence  o n l y  u n d e r  c e r t a i n  
f e ed ing  c o n d i t i o n s .  I n  ou r  s t u d i e s  h e p a t i c  t r i g l y c e r i d e  c o n t e n t  was  in-  
c r eased  s i g n i f i c a n t l y  in  f e m a l e  ra ts  c o n s u m i n g  e t h a n o l  a l r e a d y  via  t he  
b r ea s t -mi lk .  M a l l o v  a n d  B1och (22) h a v e  o b s e r v e d  a m o r e  p r o n o u n c e d  
e l e v a t i o n  of h e p a t i c  l i p id  c o n t e n t  i n  f e m a l e  t h a n  in  m a l e  ra ts  u n d e r  the  
effect  of a c u t e  e t h a n o l  t r e a t m e n t .  A c u t e  s t u d i e s  p e r f o r m e d  in  O E T I  ra ts  
r e s u l t e d  in  s im i l a r  f i nd ings .  I t  a p p e a r s  t ha t  the  r e s p o n s e s  of f ema le  O E T I  
rats  are  m o r e  i n t e n s e  in  b o t h  a c u t e  or s u b a c u t e  e t h a n o l  s tud ies .  O n  the  
o the r  hand ,  u s i n g  the  s a m e  e x p e r i m e n t a l  p ro toco l  in  R / A m s t e r d a m  rats  
hepa t i c  t r i g lyce r ide  c o n t e n t  r e m a i n e d  u n a f f e c t e d  in  e t h a n o l  t r ea t ed  
g r o u p s  (2). 

M o r g a n  et  aL (23) r e p o r t e d  on  the  e l e v a t i o n  of h e p a t i c  l ip id  c o n t e n t  d u e  
to the  effect  of e t h a n o l  in  a s u b a c u t e  s tudy ,  w h e r e a s  S c h e i g e t  al. (30) fa i led  
to d e m o n s t r a t e  the  a u g m e n t a t i o n  of h e p a t i c  t r i g l y c e r i d e  c o n t e n t  u n d e r  the  
effect  of a l o n g - t e r m  e t h a n o l  t r e a t m e n t  i n  rats.  F u r u n o  et al. (9) h a v e  
r e c e n t l y  s h o w n  tha t  g e n e t i c  fac tors  p l a y  a n  e s se n t i a l  role  in  t he  deve lop -  
m e n t  of e t h a n o l - i n d u c e d  fa t ty  l iver.  

Ea r l i e r  s t ud i e s  (5) f rom th i s  l a b o r a t o r y  h a v e  s h o w n  tha t  the  p h y s i c a l l y  
act ive,  l e an  R / A m s t e r d a m  ra ts  p r e f e r a b l y  u s e  l i p ids  as  fue l  in  r e s p o n s e  to 
p h y s i c a l  load,  w h e r e a s  the  less  act ive,  obese  W i s t a r - d e r i v e d  O E T I  rats  
r a t h e r  u se  c a r b o h y d r a t e s  u n d e r  s imi l a r  c o n d i t i o n s .  T h e s e  m e t a b o l i c  differ-  
e n c e s  m i g h t  a c c o u n t  for the  d e c r e a s e  of h e p a t i c  g l y c o g e n  c o n t e n t  in  O E T I  
ra ts  a n d  for  t he  i n c r e a s e  of hepa t i c  t r ig ]ycer ide  level  in  t he  f ema le  g r o u p  A 
in  r e s p o n s e  to  e thano l ,  wh i l e  no  s imi l a r  c h a n g e s  t o o k  p l ace  in  the  l ivers  of 
R / A m s t e r d a m  rats. 

B o t h  l i t e r a tu r e  da ta  a n d  ou r  p r e s e n t  r e su l t s  s u g g e s t  t h a t  t he  effects  of 
e t h a n o l  e s s en t i a l l y  d e p e n d  on  the  s t ra in ,  age, sex  of rats,  a n d  o n  the  t i m e  of 
e x p o s u r e .  

Summary  

Dams of a Wistar-derived OETI strain were offered a 15% aqueous ethanol 
solution as drinking-fluid immediately after delivery until  weanling. Their off- 
springs also received the same drinking-fluid from weanling (Group A). Another 
group of rats received the 15% aqueous ethanol solution only after weanling (Group 
]3). In  response to ethanol t reatment the retardation of growth was the most marked 
in Group A, but  the growth of rats in Group B was also decreased significantly as 
compared to that of controls, 

Hepatic glycogen content was diminished in all of the ethanol-treated groups. 
Triglyceride content was increased in the livers of female rats in Group A, 



190 Zei tsehri f t  fSr Ern~hrungswi.~sensehaft .  B a n d  18, He f t  3 (197.9) 

B y  c o m p a r i n g  ear l ier  r e s u l t s  w i t h  t he  p r e s e n t  f i n d i n g s  t he  a u t h o r s  p o i n t  to t he  
i m p o r t a n c e  of s t r a in  a n d  s e x  in e x p e r i m e n t s  w h e n  p a r a m e t e r s  for h e p a t i c  me t a bo l -  
i s m  are  s t u d i e d  in r e s p o n s e  to e thano l .  

Zusarnmenfassung 

Die  Ol~,TI-Ratten v o m  S t a tu r e  Wis ta r  h a b e n  W a s s e r  m i t  e i n e m  A l k o h o l g e h a l t  
y o n  15% e n t w e d e r  y o n  tier G e b u r t  an,  s c h o n  m i t  de r  M u t t e r m i l c h  ( G r u p p e  A) ode r  
v o n d e r  M i l c h e n t w 6 h n u n g  an  ( G r u p p e  B) v e r b r a u c h t .  Der  Z u w a c h s  de r  R a t t e n  de r  
G r u p p e  A w u r d e  d u r c h  d e n  A l k o h o l  a m  e n t s c h i e d e n s t e n  g e h e m m t  sowie  das  
W a c h s t u m  der  G r u p p e  B, w e l c h e s  abe r  s e h r  b e d e u t e n d  h i n t e r  d e m  der  Kont ro l l -  
g r u p p e  z u r 0 c k g e b l i e b e n  ist. 

De r  A l k o h o l  h a t  in a l len  G r u p p e n  d e n  G l y k o g e n g e h a l t  de r  L e b e r  v e r r i n g e r t  u n d  
h a t  d e n  T r i g l y z e r i n g e h a l t  de r  L e b e r  tier zur  G r u p p e  A g e h 6 r e n d e n  W e i b c h e n r a t t e n  
e rh6h t .  

Die  E r g e b n i s s e  ih re r  f r f h e r e n  U n t e r s u c h u n g e n  m i t  d e n  E r g e b n i s s e n  gegenw~r -  
t iger  U n t e r s u c h u n g e n  v e r g l e i c h e n d ,  b e t o n e n  die V e r f a s s e r  die B e d e u t u n g  de s  
g e p r f f t e n  S t a m m e s  u n d  de s  G e s c h l e c h t s  d a n n ,  w e n n  sie die  W i r k u n g  d e s  A l k o h o l s  
au f  die e i n z e l n e n  P a r a m e t e r  de s  L e b e r s t o f f w e c h s e l s  u n t e r s u c h e n .  
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