
1126 Specialia EXPERIENTIA 32/9 

app l i ca t ion  poin t .  A t  p H  5.5, t he  f igures were 2.2 cm for 
M I L  and  1.9 cm for H E L .  Amino  acid analyses  pe r fo rmed  
on 2 d i f fe ren t  p r e p a r a t i o n s  of MIL,  yie lded a l m o s t  iden-  
t ica l  results .  The  s imi la r i ty  w i th  H E L  is s t r iking,  a l t h o u g h  
M I L  is sti l l  more  basic  t h a n  H E L  (Table),  and  t he  t o t a l  
n u m b e r  of res idues  is higher .  F r o m  the  amino  acid com- 
pos i t ion  a molecu la r  we igh t  of 17,800 is computed ,  s l ight ly  
more  t h a n  accep ted  molecu la r  we igh t  of h e n  egg-whi te  
lysozyme 14,600. B o t h  lysozymes h a d  iden t ica l  m i g r a t i o n  
ra t e s  in  t h i n  layer-gel  c h r o m a t o g r a p h y .  

Discussion. In  n o r m a l  mice the  smal l  in t e s t ine  is a 
r e l a t ive ly  r ich  source of lysozyme (about  375 ~xg pe r  
mouse).  W e  decided to  isolate  mouse  in t e s t ina l  lysozyme 
as a p r e l i m i n a r y  s tep  in t he  s t u d y  of t he  func t ion  of the  
P a n e t h  cell% A m u c h  more  c o n v e n i e n t  model  was  used 
b y  RIBLET and  HERZENBERG 12, who iso la ted  lysozyme 
f rom the  ur ine  of mice bea r ing  a t y p e  A r e t i cu lum sar-  
coma,  in wh ich  t he  ur ine  c o n t a i n e d  up  to 25 mg/ml .  
P r o b a b l y ,  th i s  u r i n a r y  lysozyme,  as well  as t h a t  found  
in some types  of h u m a n  l eukaemia  ~ is p roduced  b y  
monocy tes .  

According  to  I~IBLET and  HERZENBERG 12, t h e  ex- 
t i n c t i o n  coeff icient  of mouse  lysozyme is lower t h a n  t h a t  
of egg whi t e  lysozyme,  due to a lower a m o u n t  of t r y p t o -  
p h a n  res idues  (4 aga ins t  6), a l t h o u g h  more  residues of t he  
less a b s o r b i n g  ty ros ine  (7 aga ins t  3) are presen t .  The  
mouse  i n t e s t i na l  lysozyme wh ich  we isola ted ha s  a h igh  
e x t i n c t i o n  coeff icient  due to t he  presence  of 9 t r y p t o p h a n  
res idues  and  5 ty ros ine  residues.  Mouse m o n o c y t i c  lyso- 
zyme  has  t he  same t o t a l  n u m b e r  of residues (130) and  t he  
same n u m b e r  of basic  residues (18) as H E L ,  b u t  t he re  
are  29 acidic res idues  aga ins t  26 in H E L .  This  monocy t i c  
lysozyme m o v e d  more  s lowly t h a n  H E L  in cellulose 

ace t a t e  e lectrophoresis .  I n  con t ras t ,  M I L  has  a t o t a l  of 
154 residues,  34 acidic a n d  28 basic.  The  surplus  of cha rged  
residues p r o b a b l y  expla ins  w h y  th i s  lysozyme m o v e d  
fas te r  t h a n  H E L  in cellulose ace t a t e  e lectrophoresis .  I t  is 
diff icul t  to  e s t ima te  how m u c h  of the  lysozyme in an  in- 
t e s t i na l  h o m o g e n a t e  o rg ina tes  f rom the  P a n e t h  cell, and  
how m u c h  is der ived  f rom wh i t e  b lood cells in t he  in- 
t e s t i na l  wall. I t  is possible  t h a t  monocy t i c  lysozyme was 
e l imina ted  d u r i n g  the  pur i f i ca t ion  p rocedure  ( this  could 
exp la in  t he  low recove ry  we o b t a i n e d  in the  amber l i t e  
eluate),  or t h a t  sc rap ing  off mucosa  f rom muscle  layers  
e l imina tes  m o s t  of t he  monocy tes .  In  th i s  c o n t e x t  i t  is 
w o r t h  n o t i n g  t h a t  rabb i t s ,  def ic ient  in lysozyme in s e rum 
and  m o s t  o the r  t i ssues  st i l l  con t a in  50% of the  lysozyme 
of n o r m a l  r a b b i t s  in t h e i r  in t e s t ine  ~5. The  sugges t ion  t h a t  
s t r u c t u r a l  differences exis t  b e t w e e n  h u m a n  g ranu locy t i c  
and  m a c r o p h a g e  lysozymes% should  be i nves t i ga t ed  in 
the  l igh t  of our  obse rva t ions ,  as P a n e t h  ceils m a y  be 
cons idered  to func t ion  as f ixed m a c r o p h a g e s  1~ F u r t h e r  
research  is needed  to c lar i fy  these  points ,  pa r t i cu l a r l y  
because  t he  exis tence  of i sozymes in sera  of p a t i e n t s  w i t h  
i n f l a m m a t o r y  bowel  disease could be t he  cause of t he  
d ive rgen t  resu l t s  o b t a i n e d  b y  d i f fe ren t  m e t h o d s  16-1< 

14 E. F. OSSERMAN and D. P. LA'WLOR, J. exp. Med. 12d, 921 (1966). 
15 D. S. PRIEUR, H. IV[. OLSEN and D. M. YOUNG, Am. J. Path. 77, 

283 (1974). 
is T. L. PEETERS, K. GEBOES and G. R. VANTRAPPEN, New Engl. J. 

Med. 292, 1349 (1975). 
17 T. L. 1DEETERS, G. R. VANTRAPPEN and K. GEBOES, Gut 17, 300 

(1976). 
is j .  JOLLES and P. JOLLES, Rely. chim. Acta 52, 2671 (1969). 

Galactose Transfer and UDP-Galactose Hydrolysis in Urine from Normal  Balb/c and Balb/c YC8 
Mice 
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Summary. B y  c h r o m a t o g r a p h i c  m e t h o d  we h a v e  shown  the  exis tence of a complex  s y s t e m  for galactose  t r ans f e r  f rom 
U D P - g a l a c t o s e  and  for nuc leo t ide  hydro lys i s  in  ur ines  f rom B a l b / c  YC8 a n d  n o r m a l  Ba lb / c  mice. B y  ac t ion  of sera 
f rom n o r m a l  a n d  asci t ic  mice as source of enzyme,  we h a v e  been  able  to  de t ec t  t r a n s f e r  for galac tose  in ur ines  f rom 
ascit ic mice and  a n  i m p o r t a n t  i n h i b i t o r y  effect  of t he  nucleot ide  sugar  hydro lys i s  b y  t he  sera w i t h  ur ines  f rom n o r m a l  
mice. 

I n  p rev ious  s tudies ,  we h a v e  d e m o n s t r a t e d  t he  pre-  
sence of soluble  g lycopro te in -ga lac tosy l  t r ans fe ra se  ac t iv -  
i ty  in  sera  and  in asci t ic  f luids f rom B a l b / c  mice bea r i ng  
a l y m p h o m a  t r a n s m i t t e d  in ascit ic form b y  i.p. in jec t ions  
of YC8 cells1. These  resul t s  conf i rm those  of BODOLSKY 
and  WEISER2 who de t ec t ed  ga lac tosy l - t r ans fe rase  ac t iv i -  
t ies  in  h u m a n  sera  and  a cancer  associa ted  i soenzyme in 
cance r  sera. I n  our  exper imen t s ,  we h a v e  de tec ted ,  in as- 
soc ia t ion  w i t h  ga lac tosy l - t r ans fe rase  ac t iv i ty ,  a n  impor -  
t a n t  ra t io  of endogeneous  t r ans f e r  in  sera  a n d  asci t ic  
f luids f rom YC8 mice. 

I n  t h e  p r e s e n t  s tudy ,  we h a v e  i n v e s t i g a t e d  a glyco- 
p ro t e in -ga l ac to sy l - t r ans fe r a se  a c t i v i t y  in ur ines  f rom 
h e a l t h y  and  asci t ic  mice oil endogeneous  a n d  exogeneous  
acceptors ,  a n d  we h a v e  d e m o n s t r a t e d  a galac tose  t r a n s f e r  
in  ur ines  f rom asci t ic  mice b y  use of enzymes  f rom sera. 
Hydro lys i s  of U D P - g a l a c t o s e  has  also been  s tudied .  

Materials and methods. U D P  [(14C)]-galactose (specific 
a c t i v i t y  274 m C i / m M )  was p u r c h a s e d  f rom New E n g l a n d  
Nuclear  Corpora t ion .  R a d i o a c t i v i t y  was coun t ed  in  a 
to luene  P P O - P O P O P  as sc in t i l l an t  l iquid.  Glycopro te in  
acceptor  in  these  s tudies  was  ovomuco id  p r epa red  as in- 
d ica ted  b y  JAKUBCZAK a n d  MONTREOIL< S t ra in  of YC8 
asci te  cells was  car r ied  in adu l t s  Ba lb / c  mice b y  i.p. in- 
j ec t ions  of 2 X 105 cells. Cells suspens ions  were h a r v e s t e d  
weekly. Sera  f rom asci t ic  mice and  f rom normal  B a l b / c  
mice were collected.  

Ur ines  f rom ascit ic a n d  n o r m a l  B a l b / c  mice were col- 
lected for 12 h daily.  E x p e r i m e n t s  were carr ied w i t h  80 
ascit ic mice a n d  20 n o r m a l  mice. P r o t e i n  and  sugars  were 
d e t e r m i n e d  in t o t a l  ur ines  accord ing  to PIRONNEAU et  al. 4. 

The  assay  m i x t u r e  for ga lac tosy l - t r ans fe rase  a c t i v i t y  
included,  10 #1 ur ine  (60/~g prote in) ,  10 IA 1 M Tris p H  
7.2, 5/~1 0.4 M MnC12, 100 #g  ovomuco id  for exogeneous  
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t r a n s f e r  or  1 0 / A  H 2 0  for  e n d o g e n e o u s  t r a n s f e r ,  5 #1 U D P  
[ ( l*C)J -ga lac tose .  I n  e x p e r i m e n t s  w h e r e  u r i n e  h a s  b e e n  
t a k e n  as  t h e  a c c e p t o r ,  o v o m u c o i d  w a s  o m i t t e d  a n d  10 tzl 
of  s e r a  w e r e  a d d e d  as  e n z y m e  sou rce .  I n c u b a t i o n s  we re  
c a r r i e d  o u t  a t  37 ~ for  60 m i n .  R e a c t i o n  w a s  s t o p p e d  in  
a n  i c e - b a t h  w i t h  a d d i t i o n  o f  10 #1 E D T A  0.4 M .  C h r o m a -  
t o g r a p h y  of  r e a c t i o n  m i x t u r e  a n d  d e t e c t i o n  of  r a d i o a c t i v e  
s p o t s  w e r e  m a d e  as  p r e v i o u s l y  d e s c r i b e d  L 

Results and discussion. M e a s u r e m e n t s  of  g a l a c t o s y l -  
t r a n s f e r a s e  a c t i v i t y  i n  u r i n e s  f r o m  n o r m a l  (UN)  a n d  
a sc i t i c  B a l b / c  m i c e  (UA)  a r e  g i v e n  in  T a b l e  I. 

I n  i n c u b a t i o n  m i x t u r e s  w i t h o u t  a n y  e x o g e n e o u s  ac -  
c e p t o r  m o l e c u l e ,  t h e r e  is  n o  t r a n s f e r  e i t h e r  in  U N  or  in  
U A .  F u r t h e r m o r e ,  no  m o r e  t r a n s f e r  m a y  b e  d e t e c t e d  w i t h  
o v o m u c o i d  as  e x o g e n e o u s  a c c e p t o r .  T h i s  l a t t e r  r e s u l t  
s h o w s  t h a t  t h e r e  is no  g l y c o p r o t e i n  g a l a c t o s y l t r a n s f e r a s e  
ab l e  t o  t r a n s f e r  g a l a c t o s e  o n  o v o m u c o i d  a t  t h e  o p p o s i t e  of  
se ra .  I t  d o e s  n o t  e x c l u d e  t h e  p o s s i b i l i t y  of  p r e s e n c e  of 
o t h e r  k i n d  of  e n z y m e s  ab l e  to  t r a n s f e r  g a l a c t o s e ,  e i t h e r  
o n  low w e i g h t  m o l e c u l e s ,  as  i t  h a s  b e e n  d e m o n s t r a t e d  b y  
CHESTER 5 in  h u m a n  u r i ne ,  o r  on  g l y c o l i p i d  a c c e p t o r s .  

Table II. Chromatographic profiles of transfer of [!4C]-galactose from 
UDP@4C]-galactose expressed as ratio of radioactivity 

Incubation Radioactivity (%) 
mixture 

Galactose UDP- Galactose- Galactose 
transferred galactose 1-P 

SNa 0.8 22.2 18.6 57.5 
UNc 0.2 92.6 5.9 0.6 
UAc ~ 2.5 71.9 12.9 8.6 
SAa 2.1 62.2 24.0 11.5 
UNe 0.2 91.3 6.7 0.8 
UAe ~ 4.4 59.0 13.1 16.0 

Sera from normal Balb/c mice (SNa) and urines from normal Balb]c 
(UNc) and Balb/c YC8 (UAc) mice with SNa as enzyme source; 
sera from Balb/c YC8 mice (SAa) and urines from normal Balb/e 
(UNe) and Balb/e YC8 (UAe) with SAa as enzyme source. �9 About 
4% of radioactivity as unidentified spots; b About 7% of radio- 
activity as unidentified spots. 

Table I, [14C]-galactose transferred from UDP@4C] galactose in sera 
and urines from normal Balb/c and Balb/e YC8 mice 

Enzyme Acceptor 

H20 Ovomucoid UN UA 

UN 61 39 62 ND 
UA 61 53 ND 65 
SN 262 24,812 86 1,003 
SA 677 39,192 92 1,693 

Galactosyl-transferase activity was determined as described in meth- 
ods with 10 #1 of sera and results are expressed in cpm transferred 
from UDP-[14C]-galactose. UN, urine from normal Balb/e mice; 
UA, urine from Balb/e YC8 mice; SN, serum from normal Balb/e 
mice; SA, serum from Balb/e YC8 mice. 
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Chromatographic profile of enzymatic assay for galactose transfer 
from UDP-[l*CJ-galaetose in urines from normal Balb/c and Balb/e 
YC8 mice. 1. [14C~-galactose transferred: UN ~ 0,1%, UA = 0,1%. 
2. UDP-E14C]-galactose: UN = 93,2%, UA = 87,6%. 3. [I*C]- 
galactose-l-P: UN = 6,0%, UA = 11,6%. 4. ?4C]-galaetose: 
UN = 0,1%, UA = 0,1%. Incubation mixtures as indicated in the 
text  without any exogeneous acceptor added. 

T o  i n v e s t i g a t e  t h e  p o s s i b i l i t y  of  t h e  p r e s e n c e  of  s o m e  
a c c e p t o r s  m o l e c u l e s  in  t h e  u r i n e s ,  t h e s e  f l u i d s  h a v e  b e e n  
i n c u b a t e d  w i t h  s e r a  f r o m  n o r m a l  (SN)  a n d  a sc i t i c  m i c e  
(SA),  a n d  t h e s e  m i x t u r e s  t e s t e d  fo r  g a l a c t o s e  t r a n s f e r .  
I n  i n c u b a t i o n  m i x t u r e s  of  t h e s e  t w o  k i n d s  of  s e r a  w i t h  
n o r m a l  u r i n e s ,  t h e  g a l a c t o s e  t r a n s f e r  is i n h i b i t e d ;  w i t h  
u r i n e s  of  a s c i t i c  m ice ,  t h e  t r a n s f e r  is e n h a n c e d .  

T h e s e  r e s u l t s  m a y  be  e x p l a i n e d  b y  d i f f e r e n t  m e c h a -  
n i s m s :  f i r s t ,  t h e  p r e s e n c e  of  a c c e p t o r s  for  g a l a c t o s e  in  
u r i n e s  of  a s c i t i c  m ice ,  t h e s e  a c c e p t o r s  b e i n g  u s e d  b y  s e r a  
g a l a c t o s y l - t r a n s f e r a s e s ,  a n d  p e r h a p s  a b s e n c e  of t h e s e  
a c c e p t o r s  in  n o r m a l  u r i n e s ;  s e c o n d ,  o c c u r r e n c e  of  a n  ac -  
t i v a t o r - i n h i b i t o r  s y s t e m  for  g a l a c t o s e  t r a n s f e r  b y  s e r a  m a y  
be  i m a g i n e d  in  t h e  u r i ne s ,  t h i s  s y s t e m  g i v i n g  e i t h e r  a n  
i n c r e a s e  o r  a loss  of  t r a n s f e r  a m o u n t ;  t h i r d ,  i t  m a y  a lso  b e  
a s s u m e d  t h a t  e n z y m e s  e x i s t  in  u r i n e s  f r o m  asc i t i c  m i c e  
a n d  t h a t  t h e y  h a v e  t r a n s f e r r e d  g a l a c t o s e  o n  e n d o g e n e o u s  
s e r u m  a c c e p t o r s ,  t h e s e  e n z y m e s  h a v i n g  a p p e a r e d  d u r i n g  
c a n c e r i z a t i o n  p r o c e s s .  E n z y m a t i c  r e q u i r e m e n t s  a n d  ki-  
n e t i c  s t u d i e s  a re  n o w  in  p r o g r e s s  a n d  wil l  p e r m i t  u s  t o  
c o n f i r m  o n e  of  t h e s e  h y p o t h e s e s .  

B y  t h e  c h r o m a t o g r a p h i c  m e t h o d  u t i l i z ed ,  b o t h  t h e  
t r a n s f e r  a n d  t h e  r a t i o  of  s u g a r  n u c l e o t i d e  h y d r o l y s i s  m a y  
be  m e a s u r e d  (SPIK e t  al. p e r s o n a l  c o m m u n i c a t i o n ) .  

T h e  F i g u r e  s h o w s  c h r o m a t o g r a p h i c  p ro f i l e s  for  U D P -  
g a l a c t o s e  h y d r o l y s i s  in  U N  a n d  U A  i n c u b a t e d  for  t r a n s -  
f e r a s e  a s s a y s  w i t h o u t  e x o g e n e o u s  a c c e p t o r .  D u r i n g  t h e  
i n c u b a t i o n ,  6 a n d  1 2 %  ( r e s p e c t i v e l y  for  U N  a n d  U A )  of  
t h e  t o t a l  a m o u n t  of  r a d i o a c t i v i t y  is r e c o v e r e d  as  (14C)- 
g a l a c t o s e - l - P  s h o w i n g  a n u c l e o t i d e  p y r o p h o s p h a t a s e  ac -  
t i v i t y  g r e a t e r  in  U A  t h a n  in  U N .  O n  t h e  o t h e r  h a n d ,  no  
p h o s p h a t a s e  a c t i v i t y  is s e e n  e i t h e r  i n  U N  or  i n  U A .  

T a b l e  I I  i n d i c a t e s  t h e  r a t i o  o f  r a d i o a c t i v i t y  in  t h e  dif-  
f e r e n t  s p o t s  f o r  t h e  v a r i o u s  i n c u b a t i o n  m i x t u r e s .  I n  t h e  
t w o  s o r t s  of  se ra ,  t h e  h y d r o l y t i c  p r o c e s s  is q u i t e  i m p o r -  
t a n t .  I n  SN,  m o r e  t h a n  h a l f  of  t h e  r a d i o a c t i v i t y  is f o u n d  

1 E. MOREL, G. SPIK and J. MONTREUIL, C. r. Acad. Sci. Paris 282, 
317 (1976). 

2 D. K. BODOLSKu and M. M. WEIS~R, Biochem. biophys. Res. 
Commun. 65, 545 (1975). 

a E. JAKUBCZAK and J. MONTREUIL, C. r. Acad. Sci., Paris 273, 1420 
(1971). 

4 F.  PIRONNEAU, M. STERNB]ERG, M. MOISY, J .  FERET, P. REBEY- 
ROTTE, G. LAORUE and M. F. JAYLE, Nephron I3, 434 (1974). 

5 M. A. CHESTER, FEBS Lett. 46, 59 (1974). 
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in galactose spot,  showing i m p o r t a n t  nucleot ide  hydro-  
lysis. W h e n  U N  is incuba ted  wi th  sera, hydro ly t i c  ac- 
t iv i t ies  of these fluids are inhibi ted,  the  impor tance  of 
galactose 1-P a m o u n t  being t h a t  found in UN only, abou t  
6% of to ta l  radioact iv i ty .  

These inh ib i to ry  processes are less i m p o r t a n t  in assays 
conta in ing  UA;  in fact, the  ra t io  of galactose is enhanced  

in incuba t ion  mix tu res  wi th  sera f rom ascitic mice. In  
these  mixtures ,  a f rac t ion  of r ad ioac t iv i ty  is recovered as 
a new spot  migra t ing  fas ter  t h a n  galactose.  This  la t te r  is 
now being identif ied.  

W i t h  fu r ther  t r ans fe r  s tudies  those  concerning nucleo- 
t ide sugar hydrolys is  in urines and  sera f rom normal  and  
ascitic mice are now being under taken .  

Regulation of Liver Lipogenic Enzymes by Dietary Fats 

P. ~IVAKARAN 

Physiology Department, University o/ Texas, Medical School at Houston, 6400 West Cullen Street, Houston (Texas 77025, 
USA), 23 March 7976. 

Summary. The hepat ic  l ipogenic enzyme levels are more  in ra t s  on a fatfree diet  and  less ill u n s a t u r a t e d  fa t - fed rats,  
the  s a tu ra t ed  fat-fed ones remaining  in be tween.  

There  have  been m a n y  repor t s  of nu t r i t iona l  and  hor- 
monal  effects  on enzyme sys tems  associated wi th  the  
me tabo l i sm of lipids 1-4. For  some time, our l abora to ry  has 
been in te res ted  in s tudy ing  various factors  control l ing 
lipid metabol i sm,  and the  p resen t  paper  summar izes  our 
s tudies  so far on the  effects of d ie ta ry  fats  on some 
of the  l iver enzymes  involved in fat  metabol i sm.  The en- 
zymes  s tudied  are s-glycerol  p -dehydrogenase ,  glycerol 
kinase, c i t ra te  cleavage enzyme,  malic enzyme,  mala te  
dehydrogenase  and isoci t ra te  dehydrogenase .  

Materials and methods. 40 weanl ing male albino ra ts  
were d iv ided into 5 groups~of 8 each and were fed ad 
l ibi tum.  The  compos i t ion  0 f t h e  die t  is shown in Table  I. 
The feeding expe r imen t  Was conduc ted  for a per iod of 2 
months ,  a f ter  which the  animals  were killed by  decapi-  
t a t i on  and  the  liver enzymes  es t imated .  The procedures  
employed  were essent ial ly  those  of BALDWIN et al. 5. Liver  
sample  was homogenized  in 9 volumes  of ice-cold 0.14 N 
po tas s ium chloride solut ion in a P o t t e r - E l v e h j e m  type  
homogenizer .  This was cent r i fuged at  0-4~ for 30 min 
a t  27,000 g. The s u p e r n a t a n t  was r emoved  and  used as the  
enzyme source for all the  assays. All the  enzyme measure-  
m e n t s  were carried ou t  in a Carl-Zeiss S p e c t r o p h o t o m e t e r  
PM Q II  Model using qua r t z  cell of 1 cm l ight  p a t h  by  
stan~dard procedures  8. 

Resul tsd~d discussion. The results  of the  var ious  en- 
zyme levels are Shown in Table II .  The ac t iv i ty  of e- 
glycerol p -dehyd)ogenase  in the  safflower oil group of 
ra t s  is lower t h a i / t h e  o the r  group of ra ts  ; the  fat-free and 

Table I. Diet composition {%) 

Fat source Fat- Fat Corn Cane Salt Vitaminized 
free starch, sugar mixture starch dextrose 
casein 

Safflower oil 15 30 39 10 4 2 
Coconut oil 15 30 39 10 4 2 
Conlpletely 
hydrogen- 
ated vege- 
table fat 15 30 39 10 4 2 
Fat free 15 .. 60 19 4 2 
Fat free 
+ 1 %  
cholesterol 15 .. 59 19 4 2 

the  fat-free plus cholesterol  group show the  m a x i m u m  
act iv i ty .  The glycerol kinase ac t iv i ty  seems to be no t  
much  affected by  the  di f ferent  d ie ta ry  t r ea tmen t s ,  al- 
though  the  values for the  last 2 groups  are s l ight ly higher  
t h a n  the  rest. The changes  in the  act ivi t ies  of these  2 en- 
zymes,  a l though  no t  ve ry  significant,  appear  to represen t  
an increased capac i ty  of the  l iver for t r iglycer ide syn- 
thesis  in the  fat-free groups.  E v e n  the  na tu re  of the  d ie ta ry  
fats affects  the  levels of these 2 enzymes  at  least  to a cer- 
ta in  ex ten t .  This could be a physiological  necess i ty  so 
t h a t  the  synthes is  of f a t t y  acid takes  place in the  presence 
of a d ie t a ry  def iciency of the  same. BALDWIN et al. 5, how- 
ever, showed t h a t  t he  changes  in the  act ivi t ies  of ~- 
glycerol p -dehydrogenase  and glycerol kinase took place 
only  in the  guinea-piglets  and no t  in the  rats.  

The act ivi t ies  of t he  c i t ra te  cleavage enzyme and the  
malic enzyme are ve ry  much affected by  the  d ie ta ry  fat. 
Our resul ts  are in ag reemen t  w i th  those  repor ted  by  
BALDWIN et  al. ~ who showed t h a t  t he  act ivi t ies  of t he  
c i t ra te  cleavage enzyme and the  malic enzyme were 7.0 
and 9.1 t imes  grea te r  wi th  the  fat-free die t  t han  wi th  the  
high fat  diet  (15.1% lard). ABRAHA~ et  al.1 also no ted  t h a t  
the  c i t ra te  cleavage enzyme was d e p e n d e n t  on the  nutr i -  
t ional  s t a tus  of the  animal.  Our results,  in addi t ion  to 
suppor t ing  the  above:~vieWs/ Also po in t  out  t h a t  the  
a m o u n t  of u n s a t u r a t e d  fa t  in the  die t  helps to regulate  
these  enzyme levels, the  ra ts  fed u n s a t u r a t e d  fat  showing 
a lower level t h a n  the  coconut  or the  h y d r o g e n a t e d  vege- 
table  oil groups. F o r m a t i o n  of acetyl  Co-A from ci t ra te  is 
the  f i rs t  s tep  in the  ex t r ami tochondr i a l  f a t t y  acid syn- 
thesis,  and  therefore  an increase in the  level of c i t ra te  
cleavage enzyme ob ta ined  in fat-free group of ra t s  shows 
t h a t  the  f a t t y  acid syn thes i s  is more  in these  rats.  I~2ORN- 
ACKER and L6WENSTEIN ~ suggested t h a t  the  ci t rate  
cleavage reac t ion  could be the  ra te  control l ing react ion 
wi th  respect  to  the  f a t t y  acid synthes is  in vivo. YOUNG, 
SttRAGO and LARDY 8 showed t h a t  the  increase in malic 
enzyme when  l ipogenesis  is h igh  represen t s  a mechan i sm 
for re t r ieval  of the  large amo u n t s  of oxa lace ta te  frag- 
men t s  genera ted  by  the  c i t ra te  cleavage enzyme.  Both  
PANDE et  a l )  and  WlS~ and  BALL 1~ suggested t h a t  some 
of the  N A D P H  requi red  for f a t t y  acid synthes is  m a y  be 
genera ted  by  the  malic enzyme-ca ta lyzed  reaction.  

The mala te  and isoci t ra te  dehydrogenase  activi t ies also 
are less in safflower oil group compared  wi th  the  others.  
The h igher  dehydrogenase  act ivi t ies  of the  mi tochondr ia  
as no ted  here, as well as the  h igher  swelling ra tes  of liver 
mi tochondr i a  f rom ra ts  fed a d ie t  def ic ient  in EFAs11, 


