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Blood serum of  patients with documented coronary atherosclerosis induces intracellular 
cholesterol accumulation in a primary culture of  human aortic intimal cells. Serum pre-  
pared from blood collected 2-4 h after administration of  a tablet containing 300 nag garlic 
powder  (Kwai, Germany) induces a much lower cholesterol accumulation in cultured cells. 
A tablet with the same amount  o f  garlic but with a prolonged effect (Allikor, Russia) low- 
ers serum atherogenicity for 12-14 h. The direct antiatherogenic effect o f  garlic powder  is 
confirmed by cell culture experiments with aqueous extracts from garlic powder.  
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Garlic is known to have a positive effect on the risk 
factors o f  cardiovascular disease [3]. In addition, in 
folk medicine it is used as an antiatherosclerotic 
agent. The question arises as to whether the antia- 
therosclerotic activity of  garlic results from a direct 
effect on the vascular wall or whether it is mediated 
by the action on the risk factors of  atherosclerosis. 
We used a cell culture model [5] in an at tempt to 
find out. 

MATERIALS AND METHODS 

Garlic power (Lichtwer Pharma, Germany) standard- 
ized by alliin content  (1.3%, which corresponds to 
the alliin content  in the Kwai tablets produced by 
this company) was studied. Aqueous extract from the 
powder was prepared as described elsewhere [1]. The 
chemical composit ion of  the extract was described 
previously [7]. Tablets containing 300 nag garlic pow- 
der (Kwai) and tablets also of  300 mg but with a 
prolonged effect (Allikor, Medotel, Russia) were used 
in ex vivo studies. 
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Antiatherosclerotic effects. Extract  f rom garlic 
powder  was added to a primary culture o f  intimal 
smooth  muscle cells isolated from atherosclerotic 
plaques and maintained as described previously [5]. 
Subendothelial cells o f  human aortic intima were iso- 
lated from autopsy material obtained 2-3 h after sud- 
den death from myocardial infarction. The ceils were 
isolated by incubating atherosclerotic plaques with 
0.15% collagenase solution for 3-4 h and seeded in 
96-well plates. They were cultured for 7 days in 
medium 199 supplemented with 10% fetal calf se- 
rum, 2 m M  glutamine, and antibiotics. The activity 
of  the garlic extract was evaluated from its effect on 
the following atherosclerotic parameters: the intrac- 
ellular content  o f  free and esterified cholesterol and 
incorporation of  3H-thymidine in cellular DNA. Gar-  
lic extract and 3H-thymidine were added on day 7 
of  culturing. After 24 h of  incubation, the cells were 
thoroughly washed, and incorporated 3H-thymidine 
and free and esterified cholesterol were measured. 
Detailed protocols for these procedures  were pub- 
lished previously [5]. 

Antiatherogenic effects. Antiatherogenic effects 
were studied with the use o f  atherogenic sera o f  pa- 
tients. Serum was considered to be atherogenic if it 
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nary atherosclerosis were analyzed. The group o f  
patients consisted o f  10 nonsmoking men  aged 40- 
60 years without a history o f  dyslipidemia or  diabe- 
tes mellitus. Detailed characteristics o f  these patients 
were given previously [6]. The patients were enrolled 
in the study after a 72-h flattening period,  during 
which they received no medication except sublingual 
nitroglycerin. Patients who had taken nitroglycerin 
on the day of  investigation were excluded from the 
study. Blood was collected from the cubital vein af- 
ter a single dispensing o f  a Kwai or Allikor tablet 
(300 mg garlic powder).  Serum was added to a pri- 
mary culture of  smooth muscle cells isolated from 
grossly normal areas o f  human aorta. The intergroup 
differences were evaluated using Student 's  t test and 
considered to be significant at p<0.05. 

Fig. 1. Effect of a single garlic powder tablet  on the atherogenic 
potential  of pat ient  sera. Blood was obtained from 10 patients  
prior to administrat ion of the garlic tablet. 100% indicates serum 
atherogenicity, i.e., its ability to induce cholesterol accumulat ion 
in cultured smooth muscle cells. Five patients  were given a Kwai 
tablet  (1) and five other  patients  an Allikor tablet  (2). *p<0.05 
compared with the control.  

induced statistically significant intrace//ular accumu- 
lation o f  cholesterol after a 24-h incubation with 
smooth muscle cells isolated from uninvolved inti- 
ma. Garlic extract and atherogenic serum (40%) were 
added to the cells on day 7 o f  culturing, and the 
atherosclerotic parameters were determined after a 
24-h incubation [5]. 

Ex vivo experiments. Sera o f  patients with angi- 
na pectoris and angiographically documented  coro-  

RESULTS 

Patient sera were incubated for 24 h with a primary 
culture o f  smooth muscle cells isolated from unin- 
volved aortic intima. After the incubation,  the total 
intracellular cholesterol content  (free and esterified 
cholesterol) increased by 87.3__+9.4% (the mean Of 10 
experiments, p<0.05). Sera obtained 2 h after inges- 
tion o f  Kwai or  Allikor were much less atherogenic 
and induced a 60% lower accumulat ion o f  choles- 
terol in cultured cells (Fig. 1). After a single tablet 
o f  Kwai or  Allikor, the atherogenic potential  re- 
mained low for 4 h and 12 h, respectively (Fig. 1). 

In order to confirm the direct antiatherogenic 
effect of  garlic powder, experiments were performed 
on a cell culture. Twenty-four  hours after the addi- 

TABLE 1. Effect of Extract from Garlic Powder on the Atherosclerotic Parameters of Cultured Intimal Cells (% of Control, M+m) 

Note. The mean values of three independent experiments are shown. Changes in the control levels: free cholesterol: 15.7-20.7 and 11.7- 
16.8 p.g/mg cell protein; esterified cholesterol: 41.3-54.2 and 6.8-14.2 i~g/mg cell protein, 3H-thymidine incorporation: 137-238 and -/9-277 
decays/min/p,g cell protein (atherosclerotic and normal cells, respectively). *p<O.05 compared with the control. 
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tion of  atherogenic serum to normal cultured cells 
(final concentration in the culture medium 40%), the 
intracellular free cholesterol content  increased 1.5- 
fold, esterified cholesterol 3-fold, and the rate of  
DNA synthesis 5-fold (Table 1). The garlic extract 
markedly lowered these parameters (Table 1). Thus, 
extract of  garlic powder  has a direct antiatherogenic 
(preventive) activity and reduces atherogenic mani-  
festations at the cellular level. 

The high content  of  intracellular lipids (predom- 
inantly o f  esterified cholesterol) is preserved in cul- 
tured smooth muscle cells isolated from atheroscle- 
rotic plaques [5]. After a 24-h incubation, extract 
from garlic powder  lowered the levels o f  free and 
esterified cholesterol and inhibited the proliferative 
activity o f  cells, as was evidenced by the level o f  3H- 
thymidine incorporation in cell nuclei (Table 1). This 
implies that garlic has not only antiatherogenic (pre- 
ventive) but also direct antiatherosclerotic (therapeu- 
tic) activity at the arterial cell level. 

It should be noted that the antiatherosclerotic 
effects o f  garlic powder were elicited at a concentra-  

tion o f  10 txg/rnl, which corresponds to its therapeu- 
tic dose. This finding suggests that garlic powder has 
a direct antiatherogenic effect not  only in vitro but 
also in vivo. Since our data obtained on cell cultures 
agree with the results of  clinical trials [2,4], we be- 
lieve that direct effects of  garlic will be demonstrat-  
ed in patients in clinical investigations o f  the regres- 
sion of  atherosclerosis. 
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