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ABSTRACT
Objective: To evaluate the role and side effects of garlic on lipid profile in diabetic 
dyslipidemic patients along with their lipid lowering efficacy.

Methodology: This cross sectional study was carried out at Surgeon Munawar 
Memorial Hospital Bahadurabad Karachi. The study period consisted of 8 weeks 

st stfrom 1  February 2015 to 31  March 2015. Patients with age between 30 and 60 
years of either gender with diabetic dyslipidemia were included . The exclusion 
criteria included pregnant/lactating females, liver, renal and  established 
coronary artery disease or ischemic heart disease. 

Results: Total of 30 diabetic dyslipidemic patients with abnormal lipid profile 
were included. Patients were orally administered with local herbal product of 
garlic (300 mg/day) for 8 weeks. Serum levels of cholesterol, high density 
lipoprotein (HDL), triglyceride (TG), and low density lipoprotein (LDL) were 
estimated in patients before and after treatment with local herbal product of garlic 
(300 mg/day). After the treatment of garlic, serum cholesterol and low density 
lipoprotein were significantly decreased but there was no effect on triglyceride 
levels (p >0.05).

Conclusion: On the basis of this study we concluded that herbal products like 
garlic significantly decreases cholesterol, low density lipoprotein (LDL) and 
increases high density lipoprotein (HDL). 
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INTRODUCTION

METHODOLOGY

RESULTS

17,18atherosclerosis.

The aim of this study was to assess the local herbal product The ratio of cardiovascular disease (CVD) in Pakistan is high 
for their effectiveness in the treatment of diabetes related as compared to western world and is one of the chief 
dyslipidemia.reasons of disability around the world. When CVD is 

diagnosed, following preventive measures should be taken 
including regular exercise, proper diet, weight control and 
lipid reducing drugs to overcome the risk of morbidity or This cross sectional study was carried out at Surgeon 

1mortality.  Munawar Memorial Hospital Bahadurabad Karachi. The 
population under study was representative of Pakistani Cardiovascular heart disease is more common in diabetic 
population with diabetic dyslipidemia The study period people than in non diabetic people, and 50% of diabetics 

st stconsisted of 8 weeks, from 1  February 2015 to 31  March have evidence of cardiovascular heart disease at the time of 
2015. Blood pressure, body weight and height of subjects their diagnosis. Dyslipidemia plays an important role for 
were assessed. The patients answered the questionnaire on provocation of cardiovascular disease (CVD) due to 

2 health complaints, smoking, social role, drug usage, family diabetes.  Cardiovascular  disease  is  a  primary  reason  of  
history and dietary pattern. Patients were asked to fill a disability and the number of patients is increasing gradually 

3 consent form before starting the experiment. The initial around the world.  Greater than 220 million people have 
inclusion criteria included patients of age between 30 and 60 diabetes and by the year of 2030 this number is likely to be 

1 years old of either sex with diabetic dyslipidemia. The more than double.  
exclusion criteria included pregnant or lactating mothers, 

In patients with risk of coronary heart disease due to patients with liver diseases, renal diseases, established 
diabetes or with high levels of total cholesterol or LDL coronary artery diseases or ischemic heart disease. 
cholesterol, drug therapy should be initiated at an early Detailed medical history and physical examination of all 

4stage.  The frequency of coronary artery disease in Pakistan patients were carried out.
5is soaring as in western part of world.  CVD is now observed 

Serum lipid profile was done before and after the treatment. subsequent cause of death in Karachi, a metropolitan city of 
6 Patients were orally administered with herbal product of Pakistan.  Sophisticated and urbanized style of life is 

garlic (300 mg/day) for 8 weeks. After 8 weeks, blood supposed to be the major contributing element of coronary 
7 samples were collected again for the estimation of lipid artery disease morbidity and mortality in Pakistan.  

profile. The blood sample was drawn using 5ml syringe and 
A large number of plants have been evaluated for their centrifuged at 3000 rpm for 10 minutes. Serum was 
effects on various CVD risk factors including hyperlipidemia separated and collected in clean and dry Eppendorfs and 
but very few has given conclusive answer specially related was stored at -70 C till further analysis.
to suitable dosage and duration of therapy required for 

The serum levels of total cholesterol, TG, and HDL were 8maximum improvement in cardiovascular risk factors.  
determined enzymatically on microlab using commercially Garlic is a natural substance which has its own positive 
available (Randox laboratories limited, UK) kits. LDL was effects for the deterrence of various macro-vascular risk 
calculated using Friedwald formula. The data was analyzed 9factors.  Garlic has long been known to provide beneficial 
statistically using SPSS version-11. effects for various disorders and is known to possess high 

quantity of organo-sulfur compounds such as S-
allylcysteine, which is known to possess potent antioxidant 

10activity.  Allium sativum or garlic ought to have more About thirty patients were selected for the study. Patients 
attention as cost-effective, safe contender for delaying or were investigated for the lipid lowering activity of the local 

11preventing complications of diabetes.  Garlic constituents herbal product of garlic. Table 1 represents the variation of 
were reported to act by inhibiting human squalene serum lipids including cholesterol, high density lipoprotein 
monooxygenase and 3-hydroxy-3-methyl-glutaryl- (HDL), triglyceride (TG) and low density lipoprotein (LDL) in 
coenzymeA ((HMG-CoA) reductase, which are key diabetic dyslipidemia before and after 8 weeks of treatment 

12,13enzymes involved in cholesterol biosynthesis.  Research with local herbal product of garlic.
has suggested that garlic protect against cardiovascular 

14,15 Patients who have been given garlic at a dose of 300mg/day diseases.  Garlic can cause a direct antiatherogenic effect 
showed a reduction in total cholesterol from baseline value by avoidance of intracellular lipid accumulation and other 
of 225.86 to ± 4.22 mg/dl to 207.96 to ± 4.19 mg/dl at atherogenic manifestations at the vascular cell level. All the 
week 8 (p < 0.05). Patients who have been given garlic at a major manifestations of atherosclerosis (lipidosis, fibrosis, 
dose of 300mg/day showed baseline value of serum and proliferation) show a propensity toward decrease by 

16 triglyceride from 191.10 to ± 6.92 mg/dl to 194.30 to ± garlic.  Garlic decreases a large number of risk factors 
7.20 mg/dl at week 8. This was not significant when which play an influential part in the origin and succession of 
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compared from before and after treatment. Patients who 
have been given garlic at a dose of 300mg/day showed an 
increase in serum high density lipoprotein (HDL) from 
baseline value of 35.46 to ± 0.59 mg/dl to 38.00 to ± 0.57 
mg/dl at week 8 (p < 0.05). Patients who have been given 
garlic at a dose of 300mg/day showed a reduction in serum 
low density lipoprotein (LDL) from baseline value of 158.30 
to ± 3.22 mg/dl to 138.63 to ± 3.10 mg/dl at week 8 (p < 
0.05). 

Figure 1, 2, 3 represents the correlation of serum lipids 
including cholesterol, high density lipoprotein, triglyceride 
and low density lipoprotein in diabetic dyslipidemia before 
and after eight weeks of treatment with local herbal product 
of garlic. Figure 1 shows positive correlation (r = 0.947) of 
total cholesterol when compared from before and after 
treatment. 

Figure 2 also shows the positive correlation (r = 0.900) of Cardiovascular disease (CVD) is the most common and 
high density lipoprotein (HDL), while figure 3 shows the most preventable cause of death of the chronic non-

19modified correlation (r = 0.767) of low density lipoprotein communicable diseases impacting global mortality.  
(LDL). Managing and diagnosing dyslipidemia as a way to prevent 

20CVD is a common activity for primary care physicians.  Mean + SD was used for continues variables. Categorical 
Cardiovascular disease is projected to be for most public variables were observed using frequencies and 
health and clinical predicament in Asia and by the year 2020, percentages.
Asia will have exceptionally higher number of patient 

21suffering from CVD than any other region in the world.  
Cardiovascular disease (CVD) risk factors, such as 
hyperlipidemia, diabetes, obesity, hypertension and 
smoking tend to occur together and are major contributors 

22to high mortality around the globe.  Risk factors in Pakistani 
patients include abdominal obesity, dyslipidemia, diabetes 

23mellitus, hypertension, smoking and physical inactivity.   
Cardiovascular disease due to dyslipidemia and diabetes is 
also reported to be the leading cause of mortality in Karachi, 

6the largest cosmopolitan city of Pakistan.  Diabetic 
dyslipidemia is one of the major causes of ischemic heart 

24disease.  The uses of herbal medicines have increased 
considerably over the past few years and are becoming a 
popular alternative treatment option. The relationship 
between dyslipidemia and atherosclerosis and risk of 
adverse events associated with standard anti-
hyperlipidemic agents has promoted extensive hunt for plant 
based compounds that safely and efficiently bring about 

25improvement in lipid profile.  Garlic has been used in herbal 
medicine for past many years for various ailments. Garlic 
has been the target of serious medical and clinical attention 
in past few years for the reason of having found beneficial 
effects on numerous cardiovascular risk factors including 

26dyslipidemia.  Research has suggested that garlic protect 
against cardiovascular disease. Garlic can cause a direct 
antilipidemic effect by prevention of intracellular lipid 
accumulation and other atherogenic manifestations at the 
vascular cell level. Supplementation with garlic alone has 
also been found to significantly reduce total cholesterol 
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Figure 1: Correlation of Cholesterol with before and after Garlic   
Treatment with Diabetic Dyslipidemic Patients
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Figure 2: Correlation of High Density Lipoprotein (HDL) 
with before and after Garlic Treatment with 

Diabetic Dyslipidemic Patients
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Figure 3: Correlation of Low Density Lipoprotein 
(LDL) with before and after Garlic Treatment with 

Diabetic Dyslipidemic Patients
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27concentrations and LDL-cholesterol concentrations.  Garlic believed that allicin is the primary active compound 
 34,35consists of organo-sulfur constituents such as responsible for inhibiting biosynthesis of cholesterol.

glutamylcysteine, S-allyl cysteine, alliin, allicin and ajoene. 
Although many of these organosulfur compounds have been 
identified as inhibitors of cholesterol metabolism, it is 

Garlic could improve lipid profile and its beneficial effects on believed that allicin is the primary active compound 
15,29 cardiovascular risk factors are widely known but have not responsible for inhibiting cholesterol biosynthesis.   

been evaluated specially in Pakistan. In conclusion it is 
The current study was designed to assess the role of garlic observed that garlic reduces total cholesterol, low density 
(300mg) on lipid profile in diabetic dyslipidemic patients lipoprotein cholesterol (LDL-C) and increase high density 
along with their lipid lowering efficacy. Fasting lipid profile lipoprotein cholesterol (HDL-C) without producing adverse 

 was done at baseline i.e. at week 0 and were repeated after effects.It is therefore, suggested that garlic can be use as the 
week 8. first choice for the treatment of diabetic dyslipidemia. 

However further studies are needed to affirm the safety and These individuals were also treated with herbal product of 
quality of the plants to be used by clinicians as therapeutic garlic in diabetic dyslipidemic patients, their serum 
agents.cholesterol and low density lipoprotein (LDL) were 

significantly decreased while significant increased has been 
observed in serum high density lipoprotein (HDL) (p < 
0.05) levels after treatment as compared to before treated 1. Ramahi TM. Cardiovascular disease in the Asia Middle 
patients but there were no significant effects on triglycerides East Region: global trends and local implications. Asia 
(Table 1). Pac J Public Health 2010;22:83S-9.

2. Vaverkova H, Farnier M, Averna M, Missault L, Viigimaa 
M, Dong Q, et al. Lipid-altering efficacy of 
ezetimibe/simvastatin 10/20 mg compared to 
rosuvastatin 10 mg in high-risk patients with and 
without type 2 diabetes mellitus inadequately controlled 
despite prior statin monotherapy. Cardiovasc Ther 
2012;30:61-74. 

3. Hamed A, Alobaidi A. Effect of Nigella sativa and Allium 
sativum coadminstered with simvastatin in 
dyslipidemia patients: a prospective, randomized, 

Current analyses conducted by Zeng et al clearly illustrated double-blind trial. Antiinflamm Antiallergy Agents Med 
that garlic therapy is more effective if used for a long term Chem 2014;13:68-74.
with higher baseline total cholesterol levels. It is also 

4. Ahmed KAA, Muniandy S, Ismail IS, Ali RS, Al-Hamodi reported that garlic was more effective in reducing serum 
ZH. Evaluation of N-(carboxymethyl) lysine and lipid total cholesterol levels and was more effective in lowering 

30,31 peroxidation in multiethnic Malaysian subjects with serum triglycerides levels.  The results of few meta-
type 2 diabetes mellitus. Sci Res Essays 2011;6:1957-analyses indicate that garlic supplementation results in 
62.modest reductions in serum total cholesterol, low density 

32lipoprotein, and triglyceride levels compared to placebo.  5. Eckel R, Daniel J, Rader MD. Preventive cardiology, 
The present study is in accordance with a study of Javad et University of Colorado, Denver. N Engl J Med 2011;13.
al,  who noted significant reduction in total cholesterol; low 

6. Bhurgri A, Bhurgri Y, Khan Y, Sharih U, Naqvi F, Soomro density lipoprotein (LDL) and increase in high density 
IB. Mortality statistics in South Karachi. J Pak Med lipoprotein (HDL) levels but triglycerides were not 
Assoc 2001;51:446-9.statistically significant. Garlic improves lipid profile in 

33diabetic dyslipidemic patients.  The lower level of total 7. Hakeem R, Thomas J, Badruddin SH. Urbanisation and 
cholesterol observed with garlic is believed to be largely due coronary heart disease risk factors in South Asian 
to a reduction in LDL-C, which may be due to an inhibition of children. J Pak Med Assoc 2001;51:22-8.
hepatic -cholesterol biosynthesis as reported earlier. Garlic 

8. Karira KA, Shah SM, Salahuddin, Qasim R, Soomro contains a number of organosulfur constituents such as 
MS, Rehman K. Incidence of lipid disorders in offspring glutamylcysteine, S-allyl  cysteine,  alliin,  allicin  which  
of patients with premature myocardial infarction. Med were  reported to  inhibit cholesterol synthesis. Although 
Channel 2000;6:9-12.many of these organo-sulfur compounds have been 

identified as inhibitors of cholesterol metabolism, it is 9. Mahmood ZA, Sualeh M, Mahmood SBZ, Karim MA. 

CONCLUSION
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Mean ± S.E
 

Cholesterol 
 

mg/dl
 TG

 

mg/dl
 HDL

 
 

mg/dl
 

 
LDL

 

mg/dl
 

225.86
 

±4.22  191.10
 

±6.92 35.46
 

±0.59 
 

158.30
 

±3.22 

After treatment 
Mean ± S.E 

207.96* 
±4.19 

194.30 
±7.20 

 38.00* 
±0.57  

 138.63*
 ±3.10 

 

Table 1: Role of Garlic on Lipids Profile 
in Diabetic Dyslipidemic Patients (n=30)

*p < 0.05 significant difference by t-test as compared to respective control
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