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The phospholipid content in the blood serum and l iver  t issue was studied for a period of eight 
months i n r a t s  kept on a c i r rhos is - inducing diet with a high fat content and deficient in p ro -  
tein and choline, in animals receiving the same diet but with the addition of choline, and in 
control  ra ts .  Depending on the duration of its administrat ion,  the c i r rhos is - inducing  diet led 
to fatty infiltration of the liver,  f ibrocysts ,  and c i r rhos i s .  At all stages of the pathological 
p rocess  there was a marked decrease  in the phospholipid content in the blood serum and li- 
ver .  In rats  with developed nodular c i r rhos is  a tendency was observed for the phospholipid 
level to r ise,  possible on account of "newly formed" l iver t issue. Choline prevented the de- 
velopment of fatty infiltration but did not completely prevent the fall in the phospholipid con- 
centrat ion in the liver.  
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A deficiency of choline and protein in the dietquieklyleads to the development of fatty degeneration of 
the l iver.  Under these c i rcumstances  the phospholipid content falls both in the l iver  itself and in the blood 
serum [3, 8]. 

The object of this investigation was to study changes in the phospholipids in chronic cho l ine -p ro te in  
def ic iency at various stages of the pathological p rocess  in the l iver leading to the development of a l imentary 
c i r rhos i s .  

E X P E R I M E N T A L  M E T H O D  

Experiments  were ca r r i ed  out on male albino rats  weighing initially 60-90 g. For  eight months 77 
rats  received a c i r rhos is - inducing  diet with a high fat content and deficient in protein and choline [4], 59 
rats  received the same diet but with the addition of choline chloride (400 mg/100 g body weight), and 75 rats  
(control) received a balanced diet of natural products.  The phospholipid content in the l iver  and blood se rum 
was est imated f rom the lipid phosphorus level [6], determined on the 14th, 30th, 70th, 15,~.~h, and 210-240th 
day of the experiments .  At each of these times 11-15 rats  were killed. Total lipids also were determined 
in the l iver  [7] and its morphological  s t ructure  was investigated. 

E X P E R I M E N T A L  R E S U L T S  AND D I S C U S S I O N  

A decrease  in the phospholipid content in the l iver  and blood se rum was found af ter  14 days in the rats 
kept on the c i r rhos is - inducing  diet (Table 1). Morphologically, fatty infiltration was present ,  mainly around 
the central  veins, and the total lipid content was considerably increased.  After  30 days, when diffuse fatty 
infiltration was present ,  and af ter  70 days when fibrosis with initial regenerat ive and prol iferat ive substi- 
tution had developed in the liver,  the total lipid content still remained high but the phospholipid content con- 
tinued to decline both in the l iver  and in the blood serum.  
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TABLE 1. Content of Lipid Phosphorus in Liver  Tissue and Blood 
Serum and of Total Lipids in Liver  of Rats with Chronic Cho l ine -  
Pro te in  Deficiency (M • m) 

Experimental conditiom 

Cirrhosis-inducing diet 

Liver 
Day of ex- lipid phosp~o-'--- total lipids (in 
periment ms (in mg/100 g/100 g) 

Ig) 
I 

14 th [ 70,0--0,96" 27,9--1,7" .f 
30 th ] 71,6~0,1 * 35,7"+-2.0*. 1" 
70 th 67,5-----4,4* 31,1-- 1,6 ~ ,I" 

150 th 41.3~5.8" ,'f 29,1--3,8". 1" 
210--240 th 77,8+-6,0* 23,8• *, i" 

Blood serum 
lipid phospho- 
rus (in mg %) 

4.9~0,3" 
4,6+-0,3 * 
3,6+-0,1 * 
3,4--0,4* ,1" 
3,6--0,4 

Cirrhosis-inducing diet 
+ choline 

14 th 
30 th 
70 th 

150th 
210--240th 

74,2-----3,0 
86,4m2,1" 
82,4m2,2" 
82,0m 3,2 
84,0--3,4" 

4,9-----0,8 
6,6* 1,2 
5,3~0,3 
6,9-- 1,6 
8,6----- 1,2 

5,4~0,2 
- 5,4_+0,4 
5,2• 
4,8-----0,3 * 
5,3-----0,4 

Control 
14th th 88,5-----4,7 30 th 115,4-~9,1 
70 th 110,4-*-8,9 

150 th 96,8-----8,9 
210--240 93,2-- 1,5 

4,5--+0,3 
5,2-----0,3 
5,2+.0,3 
5,8• I 
6,3--0,3 

6,1--0,3 
6,2+.0,3 
6,3~-0,3 
6,3-+'0,1 
6.1-'-0,3 

"P < 0.05 compared with control .  
*P < 0.05 compared  with group of rats  receiving c i r rhos i s - induc ing  
diet and choline. 

On the 150th day of the an imals '  stay on the c i r rhosis- inducing diet 63% of the rats  developed nodules 
of hyperplas ia  of l iver  tissue~ The total lipid level was high, although a little lower than previously.  By 
this time the phospholipid content both in the l iver  and in the serum had fallen to its minimal level. By the 
210-240th day of the experiment ,  when most  of the rats  had developed marked nodular c i r rhos i s  of the l iver,  
the phospholipid content showed a definite tendency to r ise.  

In the rats  receiving added choline, the l iver  retained its normal  t rabecular  s t ructure  throughout the 
period of investigation, and tiny droplet  inclusions of fat were present  in only a few hepatocytes~ Although 
the phospholipid content in these rats  was lower than in the controls ,  it was considerably higher  than in the 
rats not receiving choline in their  diet. 

At all stages of the pathological p roces s  induced by chronic choline and protein deficiency and a high 
fat content of the diet, the phosphotipid content in the l iver  and blood serum of the rats was thus reduced. 
This conf i rms the important  pathogenetic role of phospholipids in the mechanism of development of fatty de- 
generation [5, 9, 10]. The tendency toward an increase  in the phospholipid level in the l ive r  of the rats  with 
developed nodular adenomatous c i r rhos i s  in the late stages of the pathological p rocess  can evidently be ex- 
plained by the development of "newly formed ~ t issue in the l iver  res is tant  to fatty degenerat ion [2] and, pos-  
sibly, capable of synthesizing phospholipids. 

The addition of choline to the c i r rhosis- inducing diet did not completely prevent  the decrease  in the 
phospholipid concentration,  evidence of an important  role of protein (methionine) deficiency in this p rocess .  
S-Adenosylmethionine has been shown to be a universal  donor of methy lgroups ,whereas  choline plays only 
an unimportant  role in methylation p roces se s .  
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