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The mechanisnl  through which acid accumulated in high concentrat ion iu Desmareslia cells, 
and the possible function (if the acid in cellular metabolism, mus t  for the time being remain 
objects of speculation. 
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Addendum. After the conlpletion of the work reported here, an article by MIwA (T. MIWA, Proc. 
7th Pac. Sci. Congr., 5 (19531 781 was b rough t  to my  attention.  This worker  investigated the 
3 Japanese  species D. ligulata, D. viridis and D. tabacoides. The first two were examined in the 
dried state  only, whereas D. tabacoides could be fully studied in fresh material.  MIWA'S conclusions 
are in complete agreement  with those of the  present  writer:  the results of tests  for malic acid 
were only faintly positive, whereas free sulfuric acid could be demonst ra ted  in abundance.  A 
sulfate content  of 25.0 % is claimed for the  dry fronds of D. tabacoides. 

The synthesis of glycerides in liver homogenates 

Considerable progress has been made  during the last few years in the elucidation of the mechanism 
of phospholipid synthesis  1,2,3. On the other  hand, very little information is available on the 
biosynthesis  of simple glyceride esters. BORGSTR6M 4 showed tha t  lipase catalyzes the synthesis  
of triglycerides from diglycerides and fa t ty  acids. However,  it is doubtful  whether  this reaction 
is of significance in the synthesis  of glycerides under  physiological conditions in organs other  
than  the digestive tract.  KORNBERG AND PRICER 1 demonstrated- the formation of an ester linkage 
with higher fa t ty  acids by an enzyme obtained from guinea pig liver. This enzyme catalyzes 
the t ransfer  of acyl groups from acyl-CoA compounds  to glycerophosphate.  However, it did not  
react  with glycerol as an acyl acceptor. 

The ability of mos t  ra t  t issues to incorporate 1-14C-palmitate into triglycerides as well as 
into phospholipids was demonst ra ted  by JEDEIKIN AND WEINHOUSE 5. These au thors  came to the 
conclusion tha t  triglyceride synthesis  is b rought  about  by a mechanism entirely different from 
t h a t  of phospholipid synthesis,  since the former proceeded to the same extent  in the absence 
as well as in the presence of respiration, while phospholipid synthesis  was completely dependent  
upon  the active respirat ion of the tissue. They assumed tha t  glyceride synthesis  may  not involve 
acyl-coenzyme A formation.  

In  the present  investigation, the incorporation of 1-14C-palmitate into non-phospholipid 
glycerides by rat  liver homogenates  was examined. Homogenates  were prepared in 3 volumes 
of buffer (9 par ts  of o.I54 M KCI and i par t  of Tris buffer o.5M, p H  7.5). Cell f ragments  and 
nuclei were removed by low speed centrifugation and the homogenate  was freed of mos t  of the 
fat  by  filtering th rough  a small pad of cot ton wool. To 2 ml of the homogenates  3 t *M of potassiunl  
1-14C palmi ta te  (4o,ooo cts./min), 2o micronloles of K-phosphate  buffer (pH 7.5), io p,~l of MgCI a 
and  ATP as indicated were added and the volume made up to 3 ml. The mixture  was incubated 
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for I. 5 h a t  37 ° C and then  e x t r a c t e d  re- 
p e a t e d l y  wi th  e thano l -e the r  (3 : I v/v) .  The 
e x t r a c t  was evapo ra t ed  in vacuo and  the  
l ipids  e x t r a c t e d  wi th  hot  acetone.  The  
glycer ides  were separa ted  from the  free 
f a t t y  acids by  pass ing  the  ace tone  solut ion 
th rough  a MgO-Celite ( l : I ,  W/W) co lumn Exp. No. 
(BORGSTROM6) .  In  zero t i m e  exper iments ,  Additions Gas phase 
the  effluent was found to  con ta in  less t h a n  
i o. of the  free f a t t y  acids in the  ex t rac t .  

,o . None air 5 
This  was corrected for in the  figures given. I 

~o IIM ATP air  2o 
In  ag reemen t  wi th  the  f indings of None n i t rogen  2 

JEDEIK1N AND \AcrEINHOUSE 4 i t  was found 
t h a t  ATP-fort i f ied homogena te s  of r a t  , o F M  ATP ni t rogen  16 

l iver  incorpora ted  t - l~C-palmit ic  acid in to  None air  4.5 
glycer ides  to the  s a m e  e x t e n t  in the  pre- 2 I,M ATP air  fT. 3 
sence as in the  absence of oxygen  in the  i o 
gas phase.  However ,  when  : \TP  was 
omi t t ed ,  incorpora t ion  became  negl igible  3 None air  13.o 
in n i t rogen  and d ropped  m a r k e d l y  ih t o [ , M  ATP air  25.o 
oxygen.  O p t i m a l  up t ake s  were found wi th  
concen t ra t ions  of l O micromoles  of ATP 4 None air  5.o 
in the  reac t ion  m i x t u r e  (Table I). i o I~M ATP air 2o.o 

\ ¥ h e n  the  homogena t e  was fract ion-  
a ted  in the  high speed Servall  centr i fuge,  
bo th  the  s ed imen t  (mitochondria)  and  
the  s u p e r n a t a n t  were found to be inac t ive  
when tes ted  separa te ly .  Upon recombina-  
t ion  of p rec ip i t a t e  wi th  supe rna tan t ,  the  
a c t i v i t y  of the  homogena t e  was re-estab-  
lished. The ac t i v i t y  of the  mi tochondr i a  
was lost  r ap id ly  <in storage,  when dis- 
r up t ed  by  acetone t r ea tmen t ,  or by  
t h a w i n g  and freezing. On the  o ther  hand,  
a cons iderable  pa r t  of the  a c t i v a t i n g  ca- 
p a c i t y  of the  s u p e r n a t a n t  was re ta ined  5 22.(~ o 2. 4 18. 7 
af ter  hea t ing  to ioo ' :C  for I rain anti  6 28.0 2. 9 2. 3 13.o 
d i scard ing  the  p ro te in  p rec ip i t a t e  fornled 13 38.4 3.6 0.5 47-.5 
(Table II) .  The incorpora t ion  of p a l m i t a t e  15 4o.o 4.8 29.8 
in to  g lycer ides  was not  inh ib i ted  by  23.6* 
sodiunl  fluoride .11 / ~ oo. 25 46.3 

26.5* 

T A B I . E  I 

INCORPORATION OF 1-14C-PALMITATE INTO S I M P L E  

G L Y C E R I D E S  BY RAT LIVER H O M O G E N A T E S  

For e x p e r i m e n t a l  detai ls ,  see t ex t .  

~{~ o! ~C recovered in glycerides 

T A B L E  I I  

INCORPORATION OF 1-14C-PALMITATE INTO 

GLYCERIDES  BY RAT LIVER H O M O G E N A T E  F R A C T I O N S  

IO/zM of ATP were added  in al l  cases. 

% o[ t*C recovered in glycerides 

Prep. No. Full Mitoehondria 
homownat e Mitochondria Su#ernatant + supernatant 

* Boiled s u p e r n a t a n t  (see text) .  

Co*zclusions. Glyceri i te  syn thes i s  in l iver  is carr ied  out  by  an enzyme  sys t em in the  rnito- 
chondria ,  which  has  to be a c t i v a t e d  by  ATP and a t h e r m o s t a b l e  fac tor  p resen t  in the  supe rna t an t .  
This finding, as well  as the  non- suscep t ib i l i t y  to f luoride inh ib i t ion  m a k e  i t  mos t  un l ike ly  t h a t  
the  incorpora t ion  of f a t t y  acids in to  the  g lycer ides  in l iver  is ca t a lyzed  by  a l ipase- l ike  enzyme.  

Deparlmenl o/Biochemistry, The Hebrew University, Hadassah Medical School, ALISA TIETZ 
Jerusalem (Israel) B. SHAPIRO 

1 A .  KORNBERG .aND W. E. PRICER, Jr., j .  Biol. Chem., 204 (1953) 345. 
a E. P. KENNEl)V, J. Biol. Chem., 209 (1954) 525. 

]K. P. ]KENNEDY, Federation Proc., 13 (1954) 241. 
4 13. BORGSTR6M, Biochim. Biophys. Acla, 13 (1954) 491. 
5 g .  A. JEDEIKIN AND S. ~VEINHOUSE, Arch. Biochem. Biophys., 5 ° (1954) 134. 
6 B. BORGSTROM, Acta Physiol. Scan&, 25 (19.52) 1I. 

Rece ived  N o v e m b e r  5th, I955 


