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af te r  t he  embryon ic  d i f fe ren t ia t ion  of t he  p i t u i t a r y  
s t ruc ture  is completed .  I t  is probable ,  therefore,  t h a t  t he  
t ime  of its appearance  in blood coincides wi th  t he  process 
of m a t u r a t i o n  of the  hypo tha l amo-hypophys i a l  sys tem.  

Til l  now an a t t e m p t  to character ize  the  physiological  
role of t he  enzyme  has been unde r t aken  only in the  work  
on p lasma cyst ine aminopep t idase  ac t i v i t y  dur ing ovi-  
posi t ion in the  hen 1~. A grea t  decrease in aminopep t idase  
ac t i v i t y  (from 30 min  before to  1 h af ter  oviposit ion) has 
been  found.  Similarly,  periodical  changes in the  ho rmona l  
con ten t  of the  neurohypophys is  of hens dur ing  the  lay ing  
cycle were  observed  ~4, is. I t  has been concluded t h a t  neuro- 
hormones  toge the r  wi th  the  enzyma t i c  inac t iva t ing  
sys tem affect  t h e  process of oviposi t ion,  i.e. t he  decrease 
of aminopep t idase  a c t i v i t y  in the  p la sma  makes  possible 
an  inf luence of t h e  neurohormones  on  t h e  process  ~.  

Accord ing  to  t he  facts  r epor t ed  in l i te ra ture ,  and to t he  
resul ts  ob ta ined  in t i le  p resent  exper iment ,  i t  m a y  be 
suggested t h a t  in the  chick there  is a funct ional  re la t ion-  
ship be tween  oxy toc in  and its i nac t iva t ing  enzyme  similar  
to t he  oxy toc in -oxy toc inase  sys tem found in the  p regnan t  
women.  

Zusammen]assung. I n  H t i h n e r e m b r y o n e n  wurde  der  
Blu tp lasmaspiege l  der  Cys t inaminopept idase  (Oxytoci-  
nase) bes t immt .  Das F e r m e n t  konn te  ers t  nach  19 Tagen  
Inkuba t ionsze i t  nachgewiesen werden.  Die Oxytocinase-  
menge  s te igt  mi t  dem Al ter  der E m b r y o n e n  an und er- 
re icht  nach 3 Tagen  die B lu tp la smawer te  der  adul ten  
Hfihner .  
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Disturbed Release of Lipoprotein from Ethanol-Induced Fatty Liver 

In  some kinds of f a t t y  l iver,  d i s tu rbed  l ipid release f rom 
the  l iver  was observed  as a resul t  of impa i red  l ipoprote in  
synthes is  ~-3. Concerning e thanol - induced  f a t t y  liver,  
SEAKINS et  al. 4 repor ted  t h a t  the  incorpora t ion  of 14C- 
leucine in to  l iver  and p lasma proteins,  inc luding low and 
high dens i ty  l ipoprotein,  was no t  affected in vivo.  On the  
basis of hepa t ic  perfusion studies, ISSELBACHER et  al. 5 ob- 
t a ined  the  da t a  suggest ing t h a t  e thanol  impai red  the  
release of l ipoprote in  f rom the  liver. This  communica t ion  
repor ts  evidence to  suppor t  t he  t heo ry  of d is turbance  of 
the  release of l ipoprote in  f rom e thanol - induced  f a t t y  liver. 

Albino ra ts  of Wis ta r  strain,  ma in t a ined  on s tandard  
l abora to ry  chow, were used. Fema le  rats  weighing abou t  
150 g were g iven  e thanol  (6.0 g/kg body  weight)  as a 50% 
solut ion or  an  isoealoric a m o u n t  of glucose by  s t oma ch  
tube  a f te r  8 h fast. The  animals  were kil led under  l ight  
e the r  anes thes ia  by  exsangu ina t ion  f rom the  hea r t  a t  8 or  
16 h a f te r  t he  t r ea tmen t .  The  l ivers  were  rap id ly  r emov ed  
and  chilled. F r o m  a por t ion  of the  liver,  slices were  pre-  
pa red  for t h e  incorpora t ion  s tudy.  

The  r a t  l iver  slices (500 rag) were  incuba ted  wi th  10 #C 
of 14C-lysine for 2 h in 5.0 ml  of the  incuba t ion  m e d i u m  6 a t  
37°C under  an  a tmosphere  of 95% of O 2 and 55/0 of CO 2. 
The  incuba ted  slices were  homogenized  wi th  the  incuba-  
t ion m e d i u m  using a glass homogenizer .  The  homogena t e  
was cent r i fuged  a t  12,000 g for 10 min  a t  0°C to r e m o v e  
mi tochondr i a  and larger  celI f ragments .  The  superna±ant  
was fur ther  cent r i fuged a t  105,000 g for 60 min  a t  0°C to  
ob ta in  t he  microsomal  fract ion,  which  was washed twice  
wi th  iced 0.15 M NaC1. 

F r o m  a por t ion  of the  microsomal  fraction,  the  proteins  
were p rec ip i t a ted  wi th  5% perchlor ic  acid. The  o the r  por-  
t ion  of mic rosome was t r ea t ed  to  3 t imes  freezing and 
thawing  to  ob ta in  microsomal  p ro te insL  F r o m  the  e luted 
p ro te in  f rac t ion of microsome,  the  a lbumin  and  high den-  
s i ty  l ipoprote in  (HDL) were  isolated by  a p rec ip i ta t ion  
wi th  the  specific an t i serum.  To  lessen coprec ip i ta t ion  of 
non-specific .proteins  and  o the r  label led mater ials ,  all  
samples were prev ious ly  t rea ted  wi th  egg a lbumin  and 
ant i -egg a lbumin  ~erum 7-~, Fo r  H D L  isolation, 0.2 ml  of 

10 t imes  d i lu ted  pooled normal  ra t  se rum was added  as 
carr ier  p ro te in  followed by  the  prec ip i ta t ion  wi th  t he  an t i -  
r a t  H D L  serum. The  specific r ad ioac t i v i t y  of  each  isolated 
p ro te in  was measured  10. 

The  specific ant isera  agains t  r a t  se rum a lbumin  and 
H D L  were obta ined  f rom the  rabbi ts  immun ized  wi th  the  
ant igens isolated f rom freshly pooled ra t  se rum 9. The  ant i -  
se rum agains t  low dens i ty  l ipoprote in  (LDL) was also pre- 
pared,  bu t  t he  specif ici ty of a n t i - L D L  serum was no t  
sufficient,  p robab ly  due  to  the  incomple te  isolat ion of L D L  
f rom ra t  serum. 

The  l iver  l ipid con ten t  was de te rmined  as described b y  
FILLIOS et  M. n, the  concen t ra t ion  of serum to ta l  l ipids by  
DE LA HUERGA et  al. 1., se rum cholesterol  by  SEARCY 
et  al. 13, se rum H D L  by  q u a n t i t a t i v e  prec ip i t in  reac t ion  s* 
and serum a lbumin  by  electrophoresis  on cellulose ace ta te  
film. 

Table  I summar izes  t he  l iver  l ipid con ten t  and  the  
resul t  of incorpora t ion  s tudy.  Single oral  admin i s t r a t ion  of  
e thano l  induced l ipid deposi t ion in the  l iver  af ter  8 h of 
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Table I. Effect of ethanol on lipid content and protein synthesis in the liver ~ 
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Treatment No. of Lipid content 
(time after treatment) animals (mg/g of moist liver) 

Incorporation of x4C-lysine 

Total 
microsomal protein Albumin 

(dpm x lO-*/mg of protein) 

HDL ~ 

Glucose (16h) 5 47.3 4- 3.4 346 4- 71 4737 ~ 1228 25,8 + 5.6 
Ethanol (8 h) 5 72.4 ~ 8.7 b 330 i 69 3607 ::t: 653 30.94- 7.5 
Ethanol (I6 h) 5 66.0 ± 14.4 311 ~ 53 3638 ~ 1144 30,6 :k 5.0 
Non-treated 7 44.3 4- 2.7 303 4- 59 4200 :t= 1449 24.4 4- 7.9 

Values are expressed as mean :k standard deviation, b The difference to glucose group is statistically significant (P < 0.05). c Carrier rat  
serum was added for isolation and the specific activity was expressed as dpm X 10-'~/mg of immune precipitate. 

Table IT. Effect of ethanol on serum lipids and proteins • 

Treatment No. of animals Totallipids Cholesterol HDL~ Atbumin) 
(time after treatment) (rag/100 mI) (mg1100 ml) (rag/100 ml) (g/100 ml 

Glucose (16 h) 5 390 -I- 33 90 -V 16 192 4- 17 3.4 4- 0.2 
Ethanol (8 h) 5 407 + 53 87 -t- 18 164 4- 36 3,6 4- 0.1 
Ethanol (16 h) 5 316 4- 59 b 78 4- 17 165 4- 28 3.3 4- 0.2 
Non-treated 7 . . .  92 -t- 45 195 4- 45 3.4 4- 0.2 

Values are expressed as mean ~ standard deviation, b The difference to glucose group is statistically significant (P < 0.05). ~ Protein moiety. 

100 

8o 

E 

¢ o  

-~  ~0 

0 

r--0.568 
(,"<[tO1) 

- /  

o N0n-treateO 
Gluc0s~(10n) 

,, [It~enol[8 h) 
c, • [tl~ail01(lfi h) 

O 

e 

O 

e 
o @(5 

o @ 0  ° 
@ 0  o o 

garum lewl ot HDL{mg/100m[) 

Correlation between liver lipid content and serum HDL levels. 

t h e  t r e a t m e n t  b u t  n o t  s ign i f i can t ly  a l t e r  16 h. T he  specific 
a c t i v i t y  of each  p r o t e i n  f rac t ion ,  however ,  d id  n o t  c h a n g e  
s ign i f i can t ly  I rom t h o s e  of con t ro l  a n i m a l s  fed w i t h  glucose 
or  n o n - t r e a t e d  ra ts .  Ti le  specif ic  a c t i v i t y  of t h e  f ree  a m i n o  
ac ids  in  t h e  cell  s ap  a n d  m e d i u m  in  glucose  (16 h)-,  e t h a n o l  
(8 h) -  a n d  e t h a n o l  (16 h ) - t r e a t e d  r a t s  were  1475 fl: 138, 
1568 :k 227 a n d  1492 :k 289 d p m  X 10-~//~mole a m i n o  
acid,  r e spec t i ve ly  ( m e a n  of 5 e x p e r i m e n t s  ~ s t a n d a r d  
dev ia t ion ) .  

E f f ec t  of e t h a n o l  t r e a t m e n t  on  t he  s e r u m  level  of l ip ids  
a n d  p r o t e i n s  are  s h o w n  in T a b l e  I I .  Af t e r  e t h a n o l  a d m i n -  
i s t r a t i o n  t h e  c o n c e n t r a t i o n  of  cholesterol ,  H D L  a n d  a lbu-  
m i n  d id  n o t  c h a n g e  s ign i f i can t ly  b u t  t h e  c o n c e n t r a t i o n  of 
t o t M  l ip ids  dec reased  a f t e r  16 h of e t h a n o l  feeding.  

Tr ig lycer ides  are  cons idered  to  be  re leased f rom t h e  l ive r  
a s ' a  f o rm  of v e r y  low d e n s i t y  l i pop ro t e in  (VLDL).  I n  man ,  
3 d i f f e ren t  p r o t e i n s  are  f o u n d  in  t h e  p r o t e i n  m o i e t y  of 
V L D L  15 a n d  t h e y  a re  genera l ly  d e s i g n a t e d  as A (or c~), B 

(or fl) a n d  C p ro t e in .  T h e  A p r o t e i n  is t h e  on ly  p r o t e i n  
f o u n d  in H D L  a n d  t h e  B p r o t e i n  in  L D L .  S tud ies  on  pa -  
t i e n t s  w i t h  a b e t a l i p o p r o t e i n e m i a  d e m o n s t r a t e d  t h a t  B 
p r o t e i n  p r o b a b l y  h a s  a f u n c t i o n  in t r a n s p o r t  of g lycer ide  
f rom cells, a n d  p a t i e n t s  w i t h  e l i pop ro t e in  def ic iency  pro-  
v i d e d  t h e  d a t a  t h a t  A p r o t e i n  is n o t  e ssen t i a l  in t h e  t r a n s -  
p o r t  of glyceride16,xL I n  r a t  se rum,  however ,  L D L  oc- 
cup ies  on ly  t h e  smal l e r  p o r t i o n  of l i p o p r o t e i n  a n d  H D L  
occupies  t h e  p a r t  a b o u t  3 t i m e s  of L D L  *, 18, sugges t ing  some  
p a r t i c i p a t i o n  of H D L  in l ip id  m e t a b o l i s m .  

Since t r ig lycer ides  are  re leased f rom t h e  l iver  in  t h e  
f o r m  of l ipopro te in ,  i m p a i r e d  h e p a t i c  l i pop ro t e in  s y n t h e s i s  
m u s t  be  one  of t h e  p a t h o g e n i c  fac tors  for t he  d e v e l o p m e n t  
of f a t t y  l iver.  I n  e t h a n o t - l n d u c e d  f a t t y  l iver ,  however ,  n o  
decreased  l i pop ro t e in  syn thes i s  was  o b s e r b e d  in  our  ex-  
p e r i m e n t  a n d  b y  o t h e r s  4. T h e  F i g u r e  shows t h a t  t h e  s e r u m  
level  of H D L  was  inve r se ly  p r o p o r t i o n a l  to  t h e  l ive r  l ip id  
c o n t e n t .  I t  was  sugges ted  b y  t h e s e  d a t a  t h a t  re lease  of 
H D L  f rom t h e  l iver  was  d i s t u r b e d  b y  e thano l - feed ing ,  
h a v i n g  no  r e l a t i on  to  H D L  syn thes i s .  

Zusammen[assung. Nachweis ,  dass  in  der  E t h a n o l - i n d u -  
z i e r t en  F e t t l e b e r  de r  R a t t e  die , H i g h  D e n s i t y  L ipopro -  
t e i n , - S y n t h e s e  n i c h t  bee in f lus s t  u n d  eine ges t6 r t e  Fre i -  
s e t z u n g  y o n  L i p o p r o t e i n e n  aus  de r  L e b e r  a n g e d e u t e t  war .  
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