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Effect of choline on the incorporation of 35S-L-methionine into 
liver protein of rats with fatty livers 

Recently an "ant i l ipot ropic"  effect of methionine has been reported in rats  fed a diet containing 
9 % casei nz. I n  a series of exper iments  concerned with a s tudy  of lipotropic agents, we observed 
a non-lipotropic response of methionine in ra t s  fed a diet containing .~- o//o casein2 (Table I). Only 
when methionine was added at  a high level to the diet was a significant decrease in total  liver 
lipids observed, and this effect undoubtedly  resulted from a restricted food intake s ra ther  than  
from methionine per se. This observat ion s t rongly suggested tha t  in growing rats, protein metabo-  
lism involving methionine takes precedence over the lipotropic act ivi ty of methionine when both 
the dietary protein  and choline supply  are deficient. 

TABLE I 

E F F E C T  OF D I E T A R Y  D L - M E T H I O N I N E  ON LIVER L I P I D S  OF RATS M A I N T A I N E D  

ON A 5 %  C A S E I N - - 5 %  FAT D I E T  

All animals  were maintained on the diet for a period of 2 weeks. The numbe r  preceded by 4- 
represents  the s tandard  deviation. 

Methionine A verage ]ood Change o] 
snpplemenl No. o/ consumption body weight Liver lipids 

animals 
(% o/diet) (g/day) (%) (mg/g wet tissue) 

o.o IO io + i io 5 4- 32 
o. 3 8 I5 4- I4 119 4- 22 
I. 3 io  13 + 8 Io2 4- 24,  
6.o 8 5 - -  44 51 ± 3 

* P < o . o I  when tes t  of significance was  applied to difference between means of non-supple- 
mented and supplemented exper imental  values. 

I n  order  to evaluate this  conclusion, the uptake  of ~S-labeled methionine into the sulfur- 
containing amino acids in liver protein  was studied in ra ts  (Sprague Dawley strain) which were 
mainta ined for a period of 5 weeks on one of the following diets : (a) containing 5 % casein, 5 % 
fat, and free from choline*; (b) containing 5 % casein, 5 % fat and supplemented with choline at  a 
level which main ta ins  normal  liver fat4; (c) containing 25 % casein and 5 % fatS. At  the end of the 
dietary regime all animals  were injected with 15 #C of 8sS-L-methionine and, after 6 or 24 h, were 
killed by  decapitation. A por t ion  of the liver was rapidly excised and weighed, after  which acid- 
soluble components  were removed with cold io % trichloroacetic acid. The lipids of the residue 
were then extracted for 6 h wi th  a 2 : I (v/v) 95 % ethanol:  e ther  mix ture  in Soxhlet cont inuous 
extractors .  Total  lipids were determined gravimetr ical ly on the extract .  The lipid-free protein 
residue was then hydrolyzed wi th  20 % HC1-5o % HCOOH s for 24 h, after  which the hydrolysate  
was decolorized wi th  Darko KB charcoal. Aliquots of the hydrolysate  were analyzed for cystine 7 
and methionine s. Aliquots represent ing total  ~S -p ro t e in  and 3aS-cystine, the lat ter  isolated 
as the mercapt ide  ~, were oxidized and then  precipi tated and assayed as the benzidine salt I°. s~S- 
Methionine was  calculated as the difference between these two values. Specific act ivi ty was defined 

(counts of sSS-amino acid/min).  (dekagram body wt.) 
a s  

(rag amino acid S). (counts /min of dose administered) 

As shown in Table I I ,  choline does not  al ter  the uptake  of radioactive methionine into liver- 
protein  methionine or cystine in ra ts  mainta ined on a 5% casein diet. I t  is apparen t  t ha t  in animals  
which are in urgent  need of methyl  g r o u p s - - a s  indicated by  the significant liver-fat deposition 
in the animals  fed a diet low in protein  and unsupplemented  wi th  cho l ine- -very  little methionine 
is available as a methyl  donor for choline synthesis,  since the  specific activities of protein methi- 
onine in groups a and b are practically identical at  either 6 or 24 h after  adminis t ra t ion of the 
labeled methionine.  

Animals in group c were fed a 25% casein diet, since a reference to values obtained wi th  
an  adequa te  protein  intake seemed desirable. The specific activities of methionine and cystine in 
group c were significantly lower t han  the corresponding values obtained for the animals  receiving 
the 5%-casein diet. This is in agreement  wi th  da ta  reported by  TARVER 11, who has demonst ra ted  
the incorporat ion of sSS-methionine into liver protein  to be a funct ion of the dietary casein. 
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T A B L E  II  

EFFECT OF CHOLINE ON INCORPORATION OF 35S-L-METHIONINE INTO LIVER PROTEIN 

E a c h  group r ep re sen t s  resu l t s  ob ta ined  f rom IO ra ts .  Groups  c and  b were pair-fed wi th  g roup  a. 
F igures  preceded by  t he  =E s ign are  s t a n d a r d  dev ia t ions  

Time a#er 
in/ection ot Change of 

Group s*S-L-methionine Specific activity o] protein/faction Liver lipids body weight 

(h) Mahionine Cystine (mg/g wet tissue) (%) 

a 

(5~o c a s e i n - 5 %  fat) 6 28.1 d: 1.6 14.9 :~ 1.9 78 ± 28 
24 25.7 :t: 1.3 17.5 d: 3.4 

b 

(5% c a s e i n - 5 %  fat) 
( + choline s u p p l e m e n t  ~) 6 26.8 ~: I.O 15.6 ± 1.9 ' 33 ~ 8** 

24 23.1 :t: 1.9 17.8 d: 4.2 

- -  I O  

- - I O  

C 

(25% casein-5~o fat) 6 15.5 4- 1.4 lO.5 d: 1.7 22 i 5** + 25 
24 14.6 4- o.6 8.4 :t: o.7 

* Die t  con ta ined  o .16% choline.  HC1. 
** P < o . o i  w h e n  t e s t  of s ignif icance was  appl ied to difference be tween  m e a n s  of group a and  

g roups  b or c. 

The  evidence  p r e sen t ed  s u p p o r t s  our  h y p o t h e s i s  t h a t  p ro t e in  m e t a b o l i s m  t akes  p recedence  
over  l ipotropic  ac t ion  w h e n  an i ma l s  are  sub jec ted  to  a d i e t a ry  s t ress  of m e t h y l - g r o u p  dieficiency. 

Th i s  work  was  s u p p o r t e d  in p a r t  by  g r a n t s  f rom U.S. A tomic  E n e r g y  Commiss ion ,  Lipotropic  
Resea r ch  F o u n d a t i o n  a n d  t he  D e p a r t m e n t  of A r m y ,  Office of Surgeon  General .  The  a u t h o r s  wish  
to t h a n k  A. H. WALSER for his  t echn ica l  ass is tance .  
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