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Objective : The authors assessed the effects of an enteric-coated Thai garlic extract tablet 
standardized for allicin-releasing potential on serum lipid levels in hypercholesterolemic subjects. 

Subjects and Method : The authors performed a randomized, double-blind, placebo-con­
trolled trial in 136 hypercholesterolemic subjects (cholesterol concentrations~ 5.2 mmoi!L; mean age± 
SD: 47.0 ± 6.6 yr). All subjects were given dietary advice to lower fat intake within 4 weeks and were 
advised to eat normally during the study period. The subjects were randomly assigned to receive an 
enteric-coated Thai garlic extract tablet once daily (standardized to 1.12% allicin or 5.6 mg/tablet), or 
placebo after the evening meal for 12 weeks. Seventy subjects (32.9% male; mean age± SD and BMI 
of 47.0 ± 6.6 yr and 24.6 ± 3.3 kg/m2

) received the garlic extract treatment while 66 subjects (37.9% 
male, mean age± SD and BMI of 47.0 ± 6.0 yr and 24.3 ± 3.4 kg/m2

) received placebo. 
Results : There were no statistically significant changes in serum total cholesterol, trigly­

cerides, low-density lipoprotein (LDL) cholesterol and high-density lipoprotein (HDL) cholesterol after 
the 12-week treatment as analyzed on repeated measures by analysis of variance. In addition, no changes 
in plasma glucose, liver and renal functions were found. 

Conclusions : Treatment with an enteric garlic-coated Thai garlic extract and dietary advice 
did not produce any significant changes in lipid levels in subjects with hypercholesterolemia. 
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Cardiovascular diseases, especially coronary 
artery disease, remain the leading cause of premature 
death and disability among men and women in both 
industrialized and developing countries(!). There is 
much evidence showing that the risks of coronary 
artery disease increase as blood cholesterol levels 
rise(2). The relationship between death from heart 
disease and serum cholesterol levels is continuous, 
graded, and strong(3). Numerous studies have shown 
that the clinical manifestations of heart disease, 
including myocardial infarction can be reduced by 
lowering cholesterol levels with a variety of lipid­
lowering agents. The most effective class of these 
agents, the HMG-CoA reductase inhibitors, is very 
potent but produces side effects in a small proportion 
of patients and the cost of these drugs may also be of 
significant concern, especially in view of long-term 
therapy( 4). 

Garlic (Allium sativum), a readily available 
therapeutic agent devoid of adverse effects, has long 
been used because of its potential cardia-protective 
effect(5,6). Several clinical trials have shown the hypo­
cholesterolemic effects of standardized garlic powder 
or other forms to significantly lower serum choles­
terol, triglycerides, and LDL-cholesterollevels while 
increase HDL-cholesterollevels(7,8). However, garlic 
has also been reported in several other studies to be 
ineffective in lowering serum lipid levels(9,10). Most 
clinical studies have focused mainly on measuring 
serum lipid changes induced by garlic, but little infor­
mation is available using it as a single high dosage 
enteric-coated garlic supplement. The present study 
was thus conducted to evaluate an enteric-coated 
garlic extract tablet standardized for allicin releasing 
potential on lipid lowering effect in hypercholes­
terolemic subjects. 

SUBJECTS AND METHOD 
Subjects 

Hypercholesterolemic subjects were recruited 
by means of poster advertisements and word of mouth. 
Subjects who were willing to participate in the study 
underwent a medical screening including physical 
examination and laboratory testing. The screening 
visit was performed 4 weeks before the baseline. To 
be eligible for inclusion, subjects had to have total 
cholesterol ~ 5.2 mmol/L (~ 200 mg/dl); be 35-60 
years old; have body mass index (BMI; in kgtm2) 
:5 35; be healthy on the basis of physical examination, 
vital signs, medical history, clinical laboratory assess-

ments; and be willing to give informed consent and 
comply with the study procedures. The exclusion 
criteria were those with a known secondary cause of 
hypercholesterolemia, unstable angina or myocardial 
infarction occurring within 2 months of entry into the 
study, diabetes mellitus, liver disease, renal disease, 
severe metabolic or endocrine disorders, pregnancy, 
taking any lipid-lowering and anti-hypertensive drugs 
within 4 weeks before the beginning of the study. 
The study protocol was approved by the institutional 
Ethics Committee Board at each of the participating 
study centers. All subjects received written and oral 
information regarding the trial and gave written con­
sent. The demographic characteristics of these sub­
jects are summarized in Table I. 

Study design 
This was a randomized, double blind, placebo­

controlled, 12-week parallel trial. At the point of 
recruitment, the subjects were advised to take food 
according to the dietary instructions specified by the 
National Cholesterol Education Program Step I diet 
and maintain their lifestyle throughout the study(! I). 
After 4 weeks of diet control (week 0 or baseline), 
subjects were randomly assigned in permuted blocks 
of four to receive either garlic extract tablets or iden­
tically prepared placebo tablets by members of the 
study team uninvolved in the recruitment (Fig. 1). 
Blinding of the garlic and placebo tablets were per­
formed. A sealed box of garlic or placebo tablets that 
contained a 4-week supply (36 tablets/box) was given 
every four weeks. The garlic and placebo tablets were 
prepared by a private pharmacy in Thailand. Each 
garlic tablet contained 333 mg of garlic extract (equi­
valent to approximately 7 g fresh garlic) standardized 
to yield 5.6 mg allicin. 

Physical examinations including body weight, 
height, pulse, blood pressure, and fasting blood col­
lection were performed and the subjects were then 
instructed to return to the clinics in a fasting state at 
weeks 4, 8, and 12. At each clinic visit, the measure­
ments of blood pressure (5 min seated at rest, mean of 
two readings), pulse and body weight were recorded, 
and a 12-14 h fasting blood sample was collected. 
Adverse events or intercurrent illnesses were recorded. 
After the subjects had taken the tablets for each 4-
week period, the drug box was turned in, the remain­
ing tablets were counted and recorded in order to 
assess the compliance with the treatment and a new 
box with a 4-week supply was dispensed. 
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174 subjects eligible 

27 not included 
15 ineligible 
12 could not be contacted 

147 subjects were 
randomly assigned 

• 
I 

74 assigned 

I garlic strategy 

4 did not complete! 
study I 

70 included 
in..fin.al. analysis 

Fig. 1. 

Laboratory analyses 
After venous blood sample collection, plasma 

and serum were separated by centrifugation and lipid 
concentrations were determined immediately using 
an automated analyzer of Merck (Mega), Germany. 
The calibrator, control materials, and reagents were 
purchased from Merck, Germany, except for HDL-C 
the calibrator and of which reagents were purchased 
from Wako, Japan. Total serum cholesterol and trigly­
cerides were measured by enzymatic methodsC12,13). 
HDL-cholesterol was measured enzymatically after 
binding of LDL, VLDL, and chylomicron with anti­
human ~-lipoprotein antibody(14). The LDL-choles­
terol was calculated from the Friedewald equation(15). 
The internal quality control samples were included in 
every run. The intra- and inter-assay coefficients of 
variations of all lipid testing were less than 3 per cent. 
An external quality control was performed by parti­
cipating in the External Quality Assessment Services 
(EQAS) program of Biorad Laboratories, USA. The 
per cent coefficient of variation values of total choles­
terol, triglycerides, and HDL-cholesterol were 2.4, 

• 
I 

73 assigned 
placebo strategy 

J7 did not complete 
"I study 

66 subjects included 
in firuU analysis 

Trial profile. 

3.9, and 3.3, respectively. Routine blood chemistry 
(glucose, renalniver function test) and haematological 
(complete blood count) testing were also determined. 

Statistical analyses 
Statistical analyses were carried out by 

using the MINIT AB statistical program for Windows 
(release 13; Minitab Inc, Philadelphia). All data were 
expressed as means ± SDs. Except for the levels of 
triglycerides, data were expressed as geometric means 
and its SDs because of its skewed distribution and 
transformed to logarithm for analysis. Differences 
between the two study groups were analyzed by the 
Pearson's chi-squared test and the Student's t-test, 
where appropriate. The main outcomes were the 
changes of serum lipid levels. Changes from baseline 
at 12 weeks were compared between the garlic and 
placebo groups with repeated measures by analysis of 
variance (ANOV A) with group and time interaction, 
group effect, time effect, and the baseline value as a 
covariate. All testing methods were two-sided, and p­
value less than 0.05 was considered significant. 
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RESULTS 
One hundred and forty-seven subjects were 

screened and included in the final study. A total of 136 
subjects completed the 12-week study period. Eleven 
subjects withdrew after randomization. Of these, 4 
were in the garlic group, and 7 were in the placebo 
group. Reasons reported for discontinuation included 
lack of interest (n = 5), time conflict (n = 5), and 
withdrawal by the investigator because of noncom­
pliance (n = 1). Reports of side effects including 
belching, intestinal gas, constipation, and nausea were 
not different between the groups and did not cause 
withdrawal of subjects from the study. Baseline charac­
teristics of the two groups were similar in terms of 
gender, age, weight, body mass index, lipid para­
meters, blood pressure, and plasma glucose (Table 1). 

Compliance of subjects to the intervention 
assessed by tablet counting showed that mean com­
pliance in the garlic and placebo groups was 82.6 per 
cent and 81.6 per cent, respectively. There were no 
significant differences in compliance between the two 
groups. The outcome results are shown in Table 2. 
There were no significant changes in serum total 
cholesterol, triglycerides, LDL-cholesterol, and HDL­
cholesterol between the garlic group and placebo 
group. In addition, there were no changes in pulse rate, 
body weight, blood pressure, biochemical (glucose, 
renal, and liver function tests) and haematological 
testing that could be attributed to garlic and placebo 
treatment (data not shown). 

DISCUSSION 
Garlic's principal active ingredient appears 

to be allicin (diallyl thiosulphate) formed by catalytic 
reaction of enzyme alliinase (EC 4.4.1.4) on alliin (L­
(+)-S-allylcysteine sulfoxide) when garlic cloves are 
crushed(16). The alliin content of natural garlic may 
vary 10-fold and the quantity of released allicin can 
be influenced by specific extraction methods07,18). 
Garlic extract has been reported to reduce levels of 
serum lipids, diminish blood pressure, decrease plasma 
viscosity, inhibit platelet aggregation, increase fibri­
nolytic activity, and produce vasodilation. Therefore, 
garlic is claimed to have an antiatherosclerotic pro­
perty06, 19). Standardization of garlic product by 
using its potential for releasing allicin had been sug­
gested to ensure the accuracy of dosage and effec­
tiveness in long-term therapy(20). 

The present study used a standardized garlic 
extract tablet at a high dosage of 5.6 mg allicin/once 
daily in assessing its effects on serum lipid levels. 
There were no significant differences in all lipid levels 
between the treatment groups after 12 weeks. The 
results were consistent with other studies that used 
similar study designs and reported no significant dif­
ferences in lipid levels between groups receiving 
garlic and placebo. Four of five studies had diet con­
trol and used the same German garlic powder tablets 
(Kwai) at the same dosage of 1.8 mg allicin/three times 
daily(9,10,21,22) but one study used the American 
garlic powder tablet with lower dosage ( 1.5 mg allicin/ 

Table 1. Baseline characteristics of 136 subjects randomly allocated to garlic or placebo. 
The data were expressed as mean ± standard deviation. 

Characteristics Treatment groups 
Garlic (n = 70) Placebo (n = 66) 

Gender (male/female)a 23/47 25/41 
Age (years )b 47 ±6.6 47 ±6.0 
Weight (kg)b 61 ±9.9 61 ± 10.4 
BMI (kgtm2)b 24.6 ± 3.3 24.3 ± 3.4 
Outcome measures (mmol!L)b 

Total cholesterol 6.65 ±0.89 6.85 ± 0.83 
Triglyceride + 1.19 ± 0.02 1.27 ± 0.02 
LDL-Cholesterol 4.52 ± 0.86 4.63 ±0.90 
HDL-Cholesterol 1.5 ± 0.37 1.55 ± 0.26 

Blood pressure (mm Hg)b 
Systolic 118 ± 13.0 118±11.2 
Diastolic 75 ± 9.3 76±6.9 

Plasma Glucose (mmol!L)b 5.33 ± 0.61 5.50 ±0.64 

+ geometric mean (standard deviation) 
a x2. b 1-test for two independent samples 

P-value 

0.54 
0.78 
0.20 
0.63 

0.17 
0.49 
0.39 
0.49 

0.89 
0.55 
0.17 
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Table 2. Serum lipid levels at baseline and after 12 weeks' treatment with placebo and standardized 
garlic.l 

Garlic group (n = 70) Placebo group (n = 66) P-value Outcome measures 
(mmol/1) Baseline After treatment Baseline after treatment Group x time Group effect3 

interaction3 

Total cholesterol! 
Triglycerides2 
LDL-Cholesteroll 
HDL-Cholesteroll 

6.65 ±0.89 6.59 ± 0.93 6.85 ± 0.83 6.80 ±0.90 0.583 0.981 
1.19 ± 0.02 1.17 ± 0.02 1.27 ±0.02 1.26 ± 0.02 0.469 0.217 
4.52 ± 0.86 4.52 ± 0.77 4.63 ± 0.90 4.65 ±0.83 0.328 0.768 
1.50 ± 0.37 1.45 ± 0.28 1.55 ± 0.26 1.47 ± 0.26 0.396 0.463 

I mean ±standard deviation 
2 geometric mean (standard deviation) 
3 repeated-measures ANOVA 

three times daily)C23). However, considerable vari­
ability in outcomes existed between those studies. 
Jain eta! reported a significant decrease of 6 per cent 
in total cholesterol and 11 per cent in LDL-choles­
terollevels in moderately hypercholesterolemic adults 
after treatment with standardized garlic powder tablets 
(Kwai) for 12 weeksC7). Adler eta!, using the same 
product and a similar design, also reported a signifi­
cant decrease of 13 per cent in LDL-cholesterollevels 
relative to the placebo group(8). Moreover, Kannar 
et a! used the Australian garlic powder tablets stan­
dardized to yield allicin potential at a dosage of 3.2 
mg allicin/three times daily for 12 weeks and reported 
a significant 4.2 per cent reduction in total cholesterol 
and 6.6 per cent in LDL-cholesterol but significant 
differences in triglycerides and LDL/HDL ratio were 
not observed between the study groups(24). Most of 
those clinical trials used non-enteric coated garlic 
powder tablets. Only the study by Kamar et a! who 
used enteric-coated tablets with high allicin produc­
ing garlic powder reported some positive findings. 
Hence, the subjects involved in the present negative 
clinical trials probably received considerably less 
allicin than those of Kamar's subjects. Other forms 
of garlic preparations used in other lipid-lowering 
trials included steam-distilled oil and aged garlic 
extract. Berthold et al used steam distilled oil garlic at 
a dosage of 10 mg/day for 12 weeks and reported no 
influence on serum lipid levels, cholesterol absorption 
or cholesterol synthesis(25). In addition, Steiner et al 
used a large dose of 7.2 g of aged garlic extract per 
day over a period of 4-6 months but reported a statis­
tically significant 6.1 per cent and 4 per cent lower­
ing of serum total and LDL-cholesterol, respectively 
(26). The mechanisms by which garlic may protect 
against cardiovascular disease are that the active 

ingredients of garlic, allicin and other sulfur com­
pounds may act as HMG-CoA reductase inhibitors, 
reducing the production of cholesterol in the liver and 
may protect LDL against oxidations diminishing the 
plaque accumulations on the walls of arteries(27,28). 

Some of the discrepancies reported in those 
studies can be explained by the heterogeneity that 
existed in terms of study design, subject characteristics, 
duration of treatment, forms of garlic preparation, 
dosage forms, study adherence, and others such as 
dietary control and physical activity. The present study 
has some strength over other studies. There was a 
system of random assignment during both selecting of 
the study population and giving drug treatment and 
there was a low dropout rate ( 11% ). The garlic extract 
and placebo tablets were prepared according to the 
Good Manufacturing Practices (GMP). They were 
compliant with the United State Pharmacopeia guide­
lines in terms of dissolution and disintegration(29). 
With non-enteric coated products, stomach acids 
quickly destroy the allicin yielding potential of garlic 
by quickly destroying the enzyme alliinase. The tablets 
used in the present study were enteric-coated that can 
protect an active ingredient from inhibition in acidic 
condition and can dissolve in the intestinal tract. 
Moreover, they were also standardized. Therefore, the 
effectiveness of the allicin releasing potential could 
be ensured. 

The clinic visit every 4 weeks promoted 
study adherence and allowed for multiple blood sam­
pling and body weight documentation and the high 
study adherence suggested that garlic extract tablets 
were taken consistently. 

The analysis of the outcome measures was 
performed with an optimal statistics and each study 
group had an adequate sample size. There was enough 



Vol.86 No.8 NO EFFECT OF GARLIC EXTRACT SUPPLEMENT ON SERUM LIPID LEVELS 755 

statistical power to detect the difference in the order 
of the magnitude to test for different effects in a set 
of the study population. The inclusion of a placebo 
group in the study also supported the adequacy of the 
study for testing the hypothesis that garlic treatment 
lowers serum lipid levels. In addition, all lipid para­
meters were analyzed by a laboratory that followed 
the quality assurance system. Internal and external 
quality control was included in order to monitor the 
accuracy of the laboratory performance. The External 
Quality Assessment Program used by the laboratory 
was accredited by the Clinical Pathology Accredita­
tion (CPA), UK. 

However, the present study was also subject 
to some limitations. Garlic intake from food sources 
was not controlled during the study. Subjects were 
asked only to take a lower fat diet and did not have 
to abstain completely from fresh garlic in their food. 
This approach made the results more generalizable 
although differences in daily outside-study garlic 
intake between the study groups could have con­
founded the results. Dietary stabilization also became 
a crucial factor in assessing the lipid lowering effect 
of the garlic treatment under investigation. In the pre­
sent study, the authors only gave dietary advice and 
documented body weight but diet compliance and 
stability were not assessed. However, Isaacsohn et al 

included dietary stability in their studies by measuring 
the Food Record Rating (FRR) scores and also re­
ported no effects of garlic in hypercholesterolemic 
patients(9). Finally, the present study focused on a 
garlic extract tablet at a definite dose in a specified 
population over a time period of 12 weeks and its 
effect on serum lipids. Additional controlled, higher 
dosage, bioavailability and longer-time period studies 
are necessary to clarify the exact roles of garlic on 
serum lipids and other risk factors, such as blood 
pressure or blood coagulation in preventing coronary 
heart disease. 

ACKNOWLEDGEMENTS 
This study was funded by a grant from the 

Department of Medical Services, Ministry of Public 
Health (MOPH). The authors wish to thank Dr. Chaisri 
Supornsilaphachai, Chief of Life Styles and Social 
Risk Control Group, the Bureau of Non-Communi­
cable Disease, Departmmt of Disease Control, MOPH, 
for kindly providing the grant and her help in the 
scientific criticism and discussion. We also wish 
to thank Dr. Pathom Sawanpanyalert, Director of 
National Institute of Health, Department of Medical 
Sciences, MOPH. and his staff for their partial labora­
tory support and discussion. Finally, special thanks to 
all who volunteered to be participants. 

(Received for publication on March 18, 2003) 

REFERENCES 
I. The World Health Report 2002. Reducing risks, 

promoting healthy life. Geneva: World Health 
Organization; 2002: 47-98. 

2. Verschuren WMM, Jacobs DR, Bloemberg BPM, 
et al. Serum total cholesterol and long-tertn coro­
nary heart disease mortality in different cultures: 
Twenty five-year follow-up of the seven countries 
study. JAMA 1995; 274: 131-6. 

3. Stamler JD, Wentworth D, Neaton JD. Is relation­
ship between serum cholesterol and risk of prema­
ture death from coronary heart disease continuous 
and graded ? Findings in 356,222 primary screens 
of the Multiple Risk Factor Intervention Trial 
(MRFIT). JAMA 1986; 256: 2823-8. 

4. Schaefer EJ, McNamara JR. Overview of the diag­
nostic and treatment of lipid disorders. In: Rifai N, 
Warnick GR. Dominiczak MH, ed. Handbook of 

5. 

6. 

7. 

8. 

9. 

lipoprotein Testing: AACC Press; 1997: 25-47. 
Rahman K, Billington D. Dietary supplementation 
with aged garlic extract inhibits ADP-induced 
platelet aggregation in humans. J Nutr 2000; 130: 
2662-5. 
Neil A, Silagy C. Garlic: Its cardia-protective 
properties. Curr Opin Lipidoll994: 5: 6-10. 
Jain AK, Vargas R, Gotzkowsky S, McMahon FG. 
Can garlic reduce levels of serum lipids ? A con­
trolled clinical study. Am 1 Med 1993; 94: 632-5. 
Adler AJ, Holub BJ. Effect of garlic and fish oil 
supplementation on serum lipid and lipoprotein 
concentrations in hypercholesterolemic men. Am J 
Clin Nutr 1997; 65: 445-50. 
lsaacsohn JL, Moser M, Stein EA, et al. Garlic 
powder and plasma lipids and lipoproteins. A multi­
center, randomized, placebo-controlled trial. Arch 
Intern Med 1998; 158: 1189-94. 



756 P. SATITVIPA WEE et al. J Med Assoc Thai August 2003 

10. Simons LA. Ba1asubramaniam S, Konigsmark M, 20. Muller B. Analytical methods for standardization 
Parfitt A, Simons J, Peters W. On the effect of garlic of fresh garlic and garlic powder preparations. 
on plasma lipids and lipoproteins in mild hyper- Deutsche Apotheker Zeitung 1991: 131 (Supp124): 
cholesterolemia. Atherosclerosis 1995; 113: 219- 8-10. 
25. 21. Superko HR, Krauss RM. Garlic powder, effect on 

II. The Expert Panel. Report of the National Choles- plasma lipids, postprandial lipemia, low-density 
terol Education Program on detection, evaluation lipoprotein particle size, high-density lipoprotein 
and treatment of high blood cholesterol in adults. subclass distribution and lipoprotein (a). J Am Coli 
Arch Intern Med 1988; 148: 36-69. Cardiol2000; 35: 321-6. 

12. Allain CC, Poon LS, Chan CS, Richmond W, Fu 22. Neil HA, Silagy CA, Lancaster T, et al. Garlic 
PC. Enzymatic determination of total serum choles- powder in the treatment of moderate hyperlipi-
terol. Clin Chern 1974; 20: 470-5. daemia : A controlled trial and meta-analysis. J R 

13. Sampson EJ, Derner LM, Kreig AF. Faster enzy- Coli Physicians Lond 1996; 30: 329-34. 
matic procedure for serum triglycerides. Clin Chern 23. Gardner CD, Chatterjee LM, Carlson JJ. The effect 
1975; 21: 1983-5. of a garlic preparation on plasma lipid levels in 

14. Hino K, Nakamura M, Nakanishi K, Manabe M. A moderately hypercholesterolemic adults. Athero-
new method for the homogeneous assay of serum sclerosis 2001; 154: 213-20. 
HDL-cholesterol. Clin Chern 1996; 42: S298. 24. Kannar D, Wattanapenpaiboon N, Savige GS, 

15. Friedewald W, Levy R, Fredrickson D. Estima- Wahlqvist ML. Hypocholesterolemic effect of an 
tion of the concentration of low-density lipoprotein enteric-coated garlic supplement. J Am Coli Nutri 
cholesterol in plasma, with use of the preparative 2001; 20: 225-31. 
ultracentrifuge. Clin Chern 1972; 18: 499-502. 25. Berthold HK, Sudhop T, Von Bergmann K. Effect 

16. Lawson LD. The composition and chemistry of of a garlic oil preparation on serum lipoproteins and 
garlic cloves and processed garlic. In : Koch HP, cholesterol metabolism: A randomized controlled 
Lawson LD eds. Garlic: The science and thera- trial. JAMA 1998; 279: 1900-2. 
peutic application of Allium sativum L. and related 26. Steiner M, Khan AH, Holbert D, Lin RIS. A double-
species, 2"d ed. Baltimore: Williams and Wilkins; blind crossover study in moderately hypercholes-
1996: 37-107. terolemic men that compared the effect of aged 

17. Kleijnen J, Knipschild P, Riet GT. Garlic, onions garlic extract and placebo administration on blood 
and cardiovascular risk factors. A review of the lipids. Am J Clin Nutr 1996; 64: 866-70. 
evidence from human experiments with emphasis 27. Lau BHS. Suppression of LDL oxidation by garlic. 
on commercially available preparations. Br J Clin J Nutr 2001; 131: 985s-8s. 
Pharmac 1989; 28: 535-44. 28. Yeh YY, Yeh SM. Garlic reduces plasma lipids by 

18. Aye RD. Garlic preparations and processing. Cardio- inhibiting hepatic cholesterol and triacylglycerol 
logy in Practice 1989; 10 (Symposium suppl): 7-8. synthesis. Lipids 1994; 29: 189-93. 

19. Koscielny J, Klubendorf D, Latza R, et al. The anti- 29. "United States Pharmacopeia 24". Rockville: The 
atherosclerotic effect of Allium sativum. Athero- United States Pharmacopeia) Convention Inc, 2000: 
sclerosis 1999; 144: 237-49. 1944-7. 



Vol. 86 No.8 NO EFFECT OF GARLIC EXTRACT SUPPLEMENT ON SERUM LIPID LEVELS 

... ......._ .:.1 - ,... 

!..hl10l.Jl N'O(f!EJ'JIJI'J, NJ.J'", LW"l!1 1iJV/iJ/1tl, WU, 'JYIJ.J**, 

mnQuni flumlfn~ wu***, ul.JW1 J(fll.J61'J11nJ, wu***, 
""' - -....., ,... ,... 

WU(f!N/ LmJL~l.J. 'JYJJ.J****, 'ffLntJ1(fJ nml.I'J.:JFTLn7jJ.J, 'JYJJ.J* 

L\ilil"lill'l~~ 

fl1Dtn~u.a::1nm7 : m'lAm~nLL1.J1.J random1zed, double-blind, placebo-controlled L'U1'1'UYlib::~uti'1Ll'll'l'­
L\ilmt:~l'l'll).IL~lnu'VI1mnnn1l 5.2 ~l'l~L).Il'lf~lil'l ~l'Ul'U 136 1'1'U ('lilt~ 48 1'1'U, 'VI~~ 88 1'1'U) ilm~L'il~t~ 47.0 ± 6.6 

'il Y1ni'1'U 1vi"1u"nLL'U::inhi'1utJ'l::vnum'VIl'l1'lJ~u~l LU'ULll'll 4 ~U\illl1 LLl'l:: 1~hi'LtJ~t~'UWfJ&im'l).lm11utJ'i::mumm'l 
L'U~l~m'JAn~n LLl'l::~).IL'VILvi-lum::LYit~).li'l'rllil'lJil~1 Y1t~'lfUii1Ll11i1LL1.J1.JLI'1i'it:~u1,;"::"lt~L'U~l1;Ylill'l'l'lilElnfJY1Bili<~'D'u 1 .1 2 

LtJEJ-lL'lf'U~ 'VI1EJ 5.6 ~"~n'lt.~!Ll1\il 'VI1EJm'VIl'lEJnLu'lJ'Ul(;r)ul'l:: 1 Ll1(;) 'VI~~tn'VIl'lL~'ULU'ULll'll 1 2 ~Uiilll1 n~).lffivi-lu 
m::LYit~).li'l'rl(ilil~l'Ul'U 70 1'1'U ('lilt~ 32.9 LUEJ.;L;a'U~ ilmm:w~ml.l'l::~'lf\J).Ill'lmm~lnu 47.0 + 6.6 u LLl'l:: 24.6 + 3.3 .. . - -

nn/).12
) ul'l:: 66 1'1u1vi1um'VIl'lEJn ('lilt~ 37 9 LtJEJ.JL;a'U~ ilm~L'il~VLLl'l::~'lfilml'lmm~lrlU 47.0 ± 6.0 u LLl'l:: 24.3 ± 

3.4 nn/t.~ 2 ) 

~o~am7ftn'!!t1 : 'J::~1.Jli'1Ll'll'l'Liilil"ltll'l'll).l 11i11ni'iL'liEl1'l~ LLEll'lliiLLtll'l-l1'1Ll'li'l'L\iltl';itll'l LLl'l::LEJ'lfliiLLtll'l-li'1Ll'll'l'Liilmtll'l 

L'ULi'iEllil'lJEJ~n~).ltlli'l'll'l'~1'11ffivi1um::LYit~).IL:'lli1LU'ULll'll 12 ~Uiilll11~LLiiln~w•nnn~t.~ml'l'll'l'~1'1'lffivi1um'VImm 'UEJn 

•nn\f iJ~ 1~ill'1ll).l LLiiln~Wlltl~'l::~un 'j l1'1l'l'L 'ULi'itllil LLl'l::'VIUlyjnl''iYll~l'U'lJ El~~1.JLL i<::11i11 'Un ~).!Anl!ll 
ftlU : nl'lLI'i1).1vilt~m::LYit~).li'l'rl(;)'lJEJ~ 1 Y1VLL1.J1.JL1'1i'iEJuL,l'l::l'llt!L'U~l1i' 1l).lrl1.Jnl'll'1l1.Jf'J).Ii:Jl'VIl'l 1~ilt.Jl'l~Elnl'l 

LU~t~'ULl Ul'l~'l::~u 1 'lJ~'UL 'ULi'iEJiilL u~i11::~u 11'1Ll'll'l'l.lilil1Ell'l~~ 

U7l7fi1J1 ftfiflri1m'5, 1. ~on 7Dflm~ri. LW11iluY1-i' iium.rin;i, 
nu~, i'fluf{-mw, ~il"m Ln'JL~u. 1Lii!l7;i 11tll~1~~Ln'l!tt.J 
'lfi'I'IJ.I'l!JL'I'I'Jm~U.~YI; "I 2546; 86: 750-757 

• ml'l'i'll'lonl<lii~. l'lru::<lllil'lrull'llAl<l~ri", t.J'VIl'ivwl~rmi1\il<l, n1~L YIW '1 1 0400 

•• VllJlrJ~ilt.J 1 ;.,ii), 1lll'll'll'li:ll£j1Al<llil.j, lYl[)l~rJUWYI;Al<l\il.j nj~LYIW).I'VIl\Ji'11Ll<l::lOB'1WrJlUl<l, n(~LYlY-4 '1 10300 

••• 'VIlJlrJVlEj'lAl<lt;l.j, h~Y-4rJltJl<lL~(;l~\J, n(~LYIY-4 '1 1 0500 

.... <~muu'ioi'rJ'iYimAl<l\il-i"<llLil'lru<J'll, mt.J'iYlmAl<l\il-i"m'luv-4YI;, m::ml~<lllil'lru<J'll, uumi~ 11000 

757 




