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The principal pathway of cholesterol (ChS) metabolism in the body is the synthesis of 
bile acids (BA). It has been suggested that the physiological role of this process is re- 
moval of the excess of ChS from the body and maintenance of ChS homeostasis [i0]. An im- 
portant cause of accumulation of ChS in the blood and tissues, spontaneously and during aging 
or during long-term administration of ChS to experimental animals, may therefore be the 
inefficiency of this metabolic pathway [9, ii, 12]. The limited information available on 
the state of the external secretory function of theliver in experimental atherosclerosis is 
largely contradictory. Some workers consider that utilization of the ChS of lipoproteins 
(LP) for synthesis of BA and steroid hormones in experimental atherosclerosis is intensified, 
although the LP level remains much higher than normally in this condition [5], whereas 
others have not observed any increase in ChS excretion in the composition of the bile [4, 
6]. 

The aim of this investigation was to study several parameters of the external secretory 
function of the liver and of lipid metabolism in animals of different ages under normal 
conditions and in experimental atherosclerosis, and an attempt was made to regulate bio- 
chemically the processes of bile formation and excretion by means of a methylated amino acid, 
namely trimethylglycine (TMG). 

EXPERIMENTAL METHOD 

Experiments were carried out on young (7 months) and old (26 months) rats and on adult 
(12 months) rabbits. The comparative choleretic effect of TMG was studied on rats, which 
were given TMG in a dose of 1.5 g/kg body weight (group i), allochol in a dose of 0.I g/kg 
(group 2), or dehydrocholic acid in a dose of 0.i g/kg (group 3), for 14 days per os by 
means of a gastric tube; group 4 consisted of intact animals. Experimental atherosclerosis 
was produced in rabbits by administration of ChS (0.2 g/kg): for 90 days in the control, 
for 60 days in the experiment~ for the next 30 days both ChS and TMG (1.5 g/kg) were given. 
At the end of the course of the preparations, under amobarbital anesthesia (i ml of a 1% 
solution of amobarbital/100 g body Weight) the animal's bile duct was cannu!ated [2]. Bile 
was collected for 4 h. The quantity of bile excreted during each hour of observation and 
the total volume were measured. The concentrations of BA and ChS in the bile [3] and con- 
centrations of total, free, and esterified ChS [13] and the total fraction of 8- and pre-8- 
LP in the blood serum [I] were determined. 

EXPERIMENTAL RESULTS 

In the intact old rats the quantity of bile excreted in 4 h did not differ significantly 
from that excreted in young animals. The BA concentration in the bile of old rats was higher 
than in that of young rats: 2.91 • 0.09 and 1.77 • 0.2 g/liter respectively (p < 0.01, 
Table i). 

Injection of choleretics into young rats led to an increase in the quantity of bile ex- 
creted compared with the control, whereas in old animals none of the substances injected 
changed this parameter. As a result, an age difference in the intensity of bile secretion 
was observed in the experimental rats. 
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TABLE i. Comparative Effect of Choleretic Agents on Intensity of Bile Secretion, BA 
Concentration in the Bile, and Total ChS in Blood Serum of Young and Old Rats 

Groupof 
animals 

Young 

Old 

Experimental condi t ions  

C o n t r o l  (II) 
[TMG (7) 
Allo chol (10) 
Dehydrocholic. acid (6) 
Control (I0) 
TMG (10) 
Allochol (i3) 
Dehydrocholic acid (8) 

I ate ns i ty o f bi [e 
[ secretion, mg/ 
1100 g/4 h �9 

I 443,5+60,6 
535,0-+44,7 
551,0-+-44,7 
575,0-+-27,2 a 
371,8-4-33,4 
368,0:2=40,0~ 
327,0+66,0~ 
303,55=55,2 

BA concentra- 
tion in bile, 
g/liter 

1 , 7 7 •  
3,055:0,25 a 
2,08+0,12 
2,52-+0,06 a 
2,91+0,097 
4,805:42% ~ 
4,60-1-0,85 
3,70=1=0,35 a, b 

ChS concentration "in blood serum, m M 

to tal 

1 ,505:0 ,15  
1 ,14 -+0 ,04  a 
1 ,45-+0 ,15  
1 , 2 5 + 0 , 3 1  a 
2,90+0,30 b 
1,50-4-0,25 a 
1,48• a 
1 , 8 0 + 0 , 2 0  a 

free 

0 , 4 2 ~ 0 , 1 4  
0,21-+0,05 
0,315=0,03 
0,39~=0, I2h 
1,09~0,01" 
0,74=i=0,20 
0,945:0,08 
0,77+0,04 

estertfied " 

1,28+0,35 
I, 03+0,32 
I, 17+0,20 
0,86+0,31 
i ,75• 
0,96"+'0,03 ~ 
0,74__.0,18 a 
1,14-+-0,16 a 

Legend. a) Differences significant compared with control animals, b) differences 
significant compared with young animals. Number of animals in group shown in paren- 
theses. 

TABLE 2. Effect of TMG on Biochemical Composition of Bile and on Serum ChS and LP 
Levels in Rabbits with Experimental Atherosclerosis 

Bile Blood serum 
Experimental free I conditions ChS, mM BA, rag/100 g totalChS, mM ChS, mM esterified, B- and pre-~ 

ChS, mM LP, g/liter 

Co ntro 1 
TMG 

0,09-+0,001 
0,135=0,008" 

21,0+3,1 
30,7-+2,6* 

15,5=h 1,5 [ 5,8-+1,0 ] 9,9-+2,5 
5,9• 2,9-+0,5 3,2-+0,9* 

27,09• 
19,17• 

Legend. Asterisk indicates that differences are significant compared with the control. 

This fact is evidently connected with age changes in the structure of the hepatocytes. 
During aging , for instance, a decrease in the surface area of the smooth and rough endoplas- 
micreticulum, structural reorganization of the sinusoids and a decrease in their number per 
unit area of the lobule, and a decrease in the area of contact between liver cells and 
sinusoids~ and in the size of the lobes of the liver and its weight as a whole, are observed 
[8], These and other age differences lead to disturbance of metabolic processes localized 
in the hepatocytes, and reduce the reserve capacity of the liver, as is particularly clearly 
observed under functional loading conditions, in this case by the use of drugs. 

All the preparations studied increased the BA concentration in the bile of young and 
old rats. The BA concentration in the bile of young rats receiving TMG was higher, not only 
than in the control (p < 0.05), but also than in animals receiving allochol (p < 0.05). The 
BA level in old rats after injection of TMG also was higher not only than in the control, 
but also in animals receiving dehydrocholic acid. The age difference in the BA concentra- 
tion discovered in intact rats was preserved in the groups of animals receiving TMG (p < 
0.001), allochol (p < 0.01), and dehydrocholic acid (p < 0.02). 

The total ChS concentration in the blood serum of both young and old rats fell after 
administration of all the choleretics tested, in young animals due to the free ChS fraction, 
and in old animals due to the esterified ChS. 

In rabbits with experimental atherosclerosis receivingTMG the intensity of bile excre- 
tion gradually fell toward the 4th hour of observation, and did not differ from that in the 
control. The quantity of bile excreted during 4 h was the same in both groups, namely 
16.5 • 2.7 g/kg in the control and 16.4 • 0.9 g/kg in the experiment (p > 0.05). However, 
the BA levei in the bile of animals receiving TMG was higher than in the control: 30.7 • 
2.6 and 21.0 • 3.1 mg/100 g respectively (p < 0.05, Table 2). 

A statistically significant increase in the ChS concentration to 0.13 • 0.008 mM was 
observed in the bile of rabbits receiving TMG, compared with 0.09 • 0.001 mM in the control 
(p < 0.05). 
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Under the influence of TMG the intensity of the hypercholesterolemia and hyperlipopro- 
teinemia in rabbits with experimental atherosclerosis was considerably reduced. For instance, 
the total ChS level fell from 15.5.• 1.5 to 5.9 • 0.6 mM (p < 0.05). The concentration of 
the most atherogenic fraction of LP (B- and pre-B-LP) fell correspondingly from 2709.0 • 
319.1 to 1917.0 • 176.8 mgiliter (p < 0.05). 

Thus TMG, in a dose of 1.5 g/kg, had a marked choleretic e f~ct, which was not weaker 
that that of choleretic agents s~ch as allochol and dehydrocholic acid. The action o f TMG 
is directed toward activating processes o f cholate formation, so that it can be classed as 
a true choleretic. 

It can be tenatively suggested that one of the mechanisms of the antiatherosclerotic 
action of TMG~ established by the writers previously [7] and confirmed by the present in- 
vestigation, is increased transformation of ChS into BA and its excretion in the bile. 
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