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ABSTRACT 

Life style modification diseases are very much common in present era. 

These diseases are linked with the way people live their life as well as 

food they eat in day to day life. Atherosclerosis is a common type of 

life-style disorder where the fatty deposits partially clog or totally 

block blood flow in large, important vessels of the body such as aorta 

and the blood vessels to the heart and brain. Atherosclerosis is 

basically caused by macrophages, white blood cells and fats that 

accumulate in the various arteries. This causes blockage of arteries and 

mostly responsible for cardiovascular and stroke incidences. Garlic 

(Allium sativum) is very much effective in Atherosclerosis and can be  

taken as single drug therapy due to its benefits and cost effective value. Garlic exhibits direct 

antiatherogenic as well as antiatherosclerotic effects on the arterial walls. Various studies 

have been done to evaluate the effects of Garlic and it proved the anti atherosclerotic effect of 

Garlic. It has both anti-atherogenic and anti-atherosclerotic effects at the level of artery wall. 

So Garlic seems to be a promising drug for the Atherosclerosis-related diseases in the present 

era. 
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INTRODUCTION 

Atherosclerosis is the medical condition in which there is hardening and narrowing of the 

arteries where the body's vital pipe-work of arteries get chocked up with fatty deposits called 

plaques. It is a variable combination of focal accumulation of lipids, complex carbohydrates, 

blood and its constituents, fibrous tissues and calcium deposits combined with its changes of 
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the media layer of arteries
 [1]

. Atherosclerosis develops over time, but it causes the restriction 

to blood flow that damages the vital organs and increases the risk of blood clots, heart 

attacks and strokes, etc. Most adults are likely to have some degree of Atherosclerosis, 

especially over the age of 40-50 years. Atherosclerosis is quite more common in males than 

that of females. The people having habitual sedentary life style and contradictory food habits 

got easily developed Atherosclerosis. The type of artery which is affected and where the 

plaque develops differs with every person. Plaque can partially or totally block the flowing 

blood through a large or medium-sized artery in the heart, kidneys, brain, pelvis, legs, arms, 

etc. Various medical emergencies may occur due to such blockage of blood flow. 

 

PREVALENCE 

Younger age group children of Indian population are seen to be more prone to 

Atherosclerosis than other ethnic groups
[2]

. Coronary Artery Disease (CAD) affects the 

Indian population at a younger age than in other ethnic groups with more severe and 

extensive angiographic involvement
[3]

. It is reported that although Kerala has the highest 

(82.8%) prevalence rate of coronary artery disease in patients above 60 years, states in North 

West India
[4]

. Atherosclerosis is the most common cause of the CADs. A study done by Nidhi 

Puri et.al showed that 86% had atherosclerotic changes in the patients of all CAD patients
[5]

. 

As per the World Health Report 2002, 45 million Indian people are suffering from CADs and 

it is one fifth part contribution of all deaths in India and by the year 2020, CAD will 

contribute for one third of all deaths
[6]

. 

 

CAUSES OF ATHEROSCLEROSIS 

Arteries carry blood from the heart throughout the body and these arteries are lined by the 

endothelium which is a thin layer cells. The endothelium keeps the inside of arteries well 

smooth, toned and flexible which helps blood to flow properly. Atherosclerosis is caused by 

high blood pressure, smoking or hyperlipidaemia which further damage the endothelium. 

That damage of endothelium leads to the formation of plaque. When bad cholesterol i.e. LDL 

or VLDL cross the damaged endothelium, the cholesterol enters the wall of the artery which 

causes WBCs, macrophages to aggregate. Over years, cholesterol, WBCs and macrophages 

become plaque in the wall of the artery. When amount of plaque increases, it can create a 

blockage. Atherosclerosis usually doesn’t cause significant symptoms until middle or older 

age. But as narrowing becomes severe, it can choke off blood flow and cause pain. Blockages 

can also rupture suddenly. That will cause blood to clot inside an artery at the side of 
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rupture
[7]

. As the time passes over the years, clots get aggregate and keep on forming large 

plaques to develop significant atherosclerotic changes. 

 

FACTORS ASSOCIATED WITH ATHEROSCLEROSIS 

Atherosclerosis can get worse with time, but it’s also preventable by avoiding all these 

factors given below which help to reduce the Atherosclerosis
[8]

. 

1. Smoking 

2. High cholesterol 

3. High blood pressure 

4. Diabetes 

5. Abdominal obesity 

6. Stress 

7. Not eating fruits and vegetables 

8. Excess alcohol intake 

9. Not exercising regularly 

 

GARLIC AS A POTENTIAL HERB 

Garlic (Allium sativum) has an important dietary as well as medicinal role for human beings. 

The role of Garlic as a potential herb has been mentioned for about 5000 years. Garlic and its 

various preparations are being consumed as a food and as a spicy ingredient by different 

cultures for centuries. Ayurveda has already mentioned different potential effects of Garlic. A 

study suggests Garlic should be recognized for its life saving attributes. Old Garlic extract 

reduces dangerous plaque build-up in arteries. It has anti-platelet and anti-aggregation 

properties that inhibit the plaque formation. Garlic juice reduced serum cholesterol and 

triglycerides in human and help in preventing the rise of cholesterol, thus indicating a 

cholesterol lowering property. Reduction of serum lipids by ingestion of fresh Garlic 

preparations may decrease the atherosclerotic process
[9]

. 

 

CHEMICAL COMPOSITION OF GARLIC
[10]

 

The main bioactive compounds present in Garlic are Allicin and sulphur as a main constituent 

which gives Garlic its characteristic odor on breaking or crushing. Alliinase enzyme present 

in Garlic gets activated after crushing or chopping of raw Garlic which actually produces 

odor. Allinase is inactivated due to heat more than 60°C leaving behind alliin. The 

composition of Garlic powder is the same as that of raw Garlic and alliinase activity is also 

preserved.  
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Other important sulfur-containing compounds present in Garlic are allyl methyl thiosulfonate, 

1-propenyl allyl thiosulfonate, and γ-L-glutamyl-S-alkyl-L-cysteine
[11]

. 

 

VARIOUS PREPARATIONS OF GARLIC IN AYURVEDIC CONTEXTS WITH 

THEIR DOSING
[12] 

1. Rason Swaras (Garlic juice) - 10 to 20 ml 

2. Rason Kalka (Garlic paste) - 5 to 10gm 

3. Rason Kshirpak (Decoction of Garlic in milk) - 20ml 

4. Rasonadi vati (tablets) – 250 to 1000mg 

 

DISCUSSION 

Garlic is useful in hyperlipidaemia, hypertension, mild to moderate CADs, Atherosclerosis, 

etc. The various effects of Garlic formulations have been studied by so many researchers. The 

some of its actions are given below. 

 

1. Anti–platelet aggregatory and Anti thrombotic action 

Garlic and its constituents inhibit platelets aggregation and subsequent thrombus formation 

significantly by inhibiting platelet-activating factor (PAF) induced platelet aggregation
[13]

. It 

also found that another Garlic component, sodium 2-propenyl thiosulfate, to modulate cyclo 

oxygenase activity and hence preventing their aggregation
[14]

. 

 

2. Anticoagulatory and fibrinolytic action 

Garlic enhances thrombolysis resulting in dissolution of thrombus plaques and thus helps in 

Atherosclerosis. Some invitro studies have been demonstrated that extract of old Garlic 

improves circulation by preventing lipid peroxidation and hemolysis in oxidized RBCs
[15]

. 

One study on hypecholesterolemic rats has showed that Garlic improves the fluidity of 

erythrocytes and help to restrict thrombus formation
[16]

.  

 

3. Anti hyperlipidaemic and anti cholesterol action
[17,18,19,20]

 

Some studies have showed that Garlic and its constituents inhibit important enzymes which 

are involve in cholesterol and fatty acid. Garlic and its various constituents inhibit HMG-CoA 

reductase and human squalene monooxygenase. These enzymes are involved in the synthesis 

of cholesterol
[21]

. 
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4. Antioxidant effects
[22,23]

 

Garlic has been found to prevent the oxidation of human LDL by inhibiting superoxide 

(SOD) and inhibiting the formation of lipid peroxides. Many in vitro studies have shown that 

Garlic is effective to reduce parameters which are associated with cardiovascular disease.  

 

5. Antihypertensive action 

A Garlic extract is seen to modulate the production as well as function of both constricting 

factors (endothelin-1)
 
and endothelium derived relaxing factor (NO)

[24]
. Garlic juice also has 

some beneficial effect on heart rate
 [25]

. γ-Glutamyl cysteines are compounds found in Garlic 

inhibit angiotension-converting enzyme and thus may lower blood pressure
[26]

. 

 

MECHANISM OF ACTIONS OF GARLIC 

1. Protective mechanism of Garlic against Atherosclerosis is due to its antilipadaemic action 

in the arterial walls. 

2. Garlic shows direct antiatherogenic effect by preventing platelets aggregation and WBCs 

at arterial walls
[27]

. 

3. It shows antiatherosclerotic effects on thrombotic plaques by its thrombolytic action
 [28] 

and causing regression effect at arterial walls. 

4. Garlic inhibits lipogenesis and cholesterogenic enzymes such as malic enzyme, fatty acid 

synthase, glucose-6 phosphate dehydrogenase and 3-hydroxy-3-methyl-glutaryl-CoA 

(HMG CoA) reductase
[29]

 at the hepatocellular sites and thus indirectly preventing from 

Atherosclerosis. 

5. Garlic also increases the excretion of excessive cholesterol by enhancing excretion of 

acidic and neutral steroids
[30]

. 

6. Garlic suppresses LDL oxidation which is the powerful protective mechanism of it 

against Atherosclerosis
[31, 32, 33]

.  

7. Allicin, S-Allyl Cysteine (SAC), Di Allyl-Di-Sulfide (DADS) were identified as the 

active compounds responsible for antiatherosclerotic effect as well as potent inhibitors of 

cholesterol synthesis
[34]

. 

 

CONCLUSION 

Garlic reduces Atherosclerosis indirectly by reduction of hyper-lipidemia, 

hypercholesterolaemia, hypertension, platelets aggregation, etc. and thus restricts thrombus 

formation. It has both anti-atherogenic and anti-atherosclerotic effects at the level of artery 

wall. So Garlic is excellent, cost effective drug for the Atherosclerosis related diseases and 
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can be practiced for the preventive purpose as well as protective purpose against 

Atherosclerosis. 

 

REFERANCES 

1. API Textbook of Medicine Volume-1, section 9 Cardiology, chapter 13- Atherosclerosis, 

Definition; pg.505, published by The Association of Physicians of India, Mumbai, 8
th

 

Edition, 2008. 

2. Puri N et.al, Prevalence of atherosclerosis in coronary artery and thoracic artery and its 

correlation in North-West Indians, Indian J Thorac Cardiovasc Surg. 2010; 26: 243–6. 

3. Enas EA et.al, Prevalence of coronary artery disease in Asian Indians, American Journal 

of Cardiology, 1992; 70: 945–9. 

4. Chattopadhayay A et.al, Burden of disease in Rural India: An analysis through cause of 

death, Int J 3
rd

 World Med. 2005; 2. 

5. Nidhi Puri et al, Prevalence of atherosclerosis in coronary artery and internal thoracic 

artery and its correlation in North–West Indians, Indian J Thorac Cardiovasc Surg, 2010; 

26: 243–246. 

6. Alarming Statistics from India [Internet] 2015 [Cited 2015 FEB 19] Available from 

http://neocardiabcare.com/alarming-statistics-india.htm 

7. Varsha Gupta et.al, Role of Garlic in the Treatment of Atherosclerosis, Indian Journal of 

Agriculture and Allied Science, 2017; 3: 1. 

8. http://www.webmd.com/heart-disease/what-is-atherosclerosis#1 

9. http://health.howstuffworks.com/wellness/ natural-medicine/herbal-remedies/herbal-

remedies-for-arteriosclerosis.htm 

10. Waris Qidwai et al, Role of Garlic Usage in Cardiovascular Disease Prevention: An 

Evidence-Based Approach, Evidence-Based Complementary and Alternative Medicine 

Volume 2013 (2013), Article ID 125649. 

11. L.D.Lawson, Garlic: a review of its medicinal effects and indicated active compounds, in 

Phytomedicines of Europe; Chemistry and Biological Activity; L. D. Lawson and R. 

Bauer, Eds., vol. 691 of ACS Symposium Series, pp. 176–209; (American Chemical 

Society, Washington, DC, USA, 1998). 

12. Abhinav Bhaishyajya Kalpana by Acharya Siddhinandan Mishra, Chapter 6, published by 

Chawkhamba Surbharti Prakashan, Varanasi, Reprint edition 2009. 

13. Sendl A et.al, comparative pharmacological investigations of Allium ursinum and Allium 

sativum. Planta Med. 1992; 58: 1–7. 



www.wjpr.net                                Vol 6, Issue 14, 2017. 

 

1242 

Girhepunje et al.                                                   World Journal of Pharmaceutical Research 

14. Chang HS et.al, Modulatory influence of sodium 2-propenyl thiosulfate from garlic on 

cyclooxygenase activity in canine platelets: Possible mechanism for the anti-aggregatory 

effect. Prostaglandins Leukot Essent Fatty Acids. 2005; 72: 351–5. 

15. Moriguchi T, Takasugi N, Itakura Y. The effects of aged garlic extract on lipid 

peroxidation and the deformability of erythrocytes. J Nutr. 2001; 131: 1016S–9S. 

16. Kempaiah RK, Srinivasan K. Influence of dietary spices on the fluidity of erythrocytes in 

hypercholesterolaemic rats. Br J Nutr. 2005; 93: 81–91. 

17. Gebhardt R. Multiple inhibitory effects of garlic extracts on cholesterol biosynthesis in 

hepatocytes. Lipids, 1993; 28: 613–9. 

18. Liu L, Yeh YY. Water-soluble organosulfur compounds of garlic inhibit fatty acid and 

triglyceride synthesis in cultured rat hepatocytes. Lipids, 2001; 36: 395–400. 

19. Yeh YY, Liu L. Cholesterol-lowering effects of garlic extracts and organosulfur 

compounds: human and animal studies. J Nutr. 2001; 131: 989S–93S. 

20. Yeh YY, Yeh SM. Garlic reduces plasma lipids by inhibiting hepatic cholesterol and 

triacylglycerol synthesis. Lipids, 1994; 29: 189–93. 

21. Gupta N, Porter TD. Garlic and garlic derived compounds inhibit human squalene 

monooxygenase. J Nutr. 2001; 131: 1662–7. 

22. Dillon SA, Burmi RS, Lowe GM, Billington D, Rahman K. Antioxidant properties of 

aged garlic extract: an in vitro study incorporating human low density protein. Life 

Sci., 2003; 72: 1583–94. 

23. Dillon SA. Aged garlic extract as an antioxidant in cardiovascular disease [doctoral 

thesis]. Liverpool John Moores University, Liverpool, UK, 2002; 32–35. 

24. Kim-Park S, Ku DD. Garlic elicits a nitric oxide-dependent relaxation and inhibits 

hypoxic pulmonary vasoconstriction in rats. Clin Exp Pharmacol Physiol. 2000; 27:    

780–6. 

25. Yadav RK, Verma NS. Effects of garlic (Allium sativum) extract on the heart rate, 

rhythm and force of contraction in frog: a dose dependent study. Indian J Exp Biol. 2004; 

42: 628–31. 

26. Sendl A, Elbl G, Steinke B, Redl K, Breu W, Wagner H. Comparative pharmacological 

investigations of Allium ursinum and Allium sativum. Planta Med. 1992; 58: 1–7. 

27. Orekhov AN, Grunwald J. Effects of garlic on atherosclerosis. Nutrition. 1997; 13:    

656–663. [PubMed] 

28. Abramovitz D, Gavri S, Harats D, Levkovitz H, Mirelman D, Miron T, Eilat-Adar S, 

Rabinkov A, Wilchek M, Eldar M, Vered Z. Allicin-induced decrease in formation of 

https://www.ncbi.nlm.nih.gov/pubmed/9263259


www.wjpr.net                                Vol 6, Issue 14, 2017. 

 

1243 

Girhepunje et al.                                                   World Journal of Pharmaceutical Research 

fatty streaks (atherosclerosis) in mice fed a cholesterol-rich diet. Coron Artery Dis., 1999; 

10: 515–519. [PubMed] 

29. Yu-Yan Yeh, Liu L. Cholesterol lowering effect of garlic extracts and organosulfur 

compounds: Human and animal studies. J Nutr. 2001; 131: 989S–993S. [PubMed] 

30. Chi MS, Koh ET, Stewart TJ. Effect of garlic on lipid metabolism in rats fed cholesterol 

or lard. J Nutr. 1982; 112: 241–248. [PubMed] 

31. Munday JS, James KA, Fray LM, Kirkwood SW, Thompson KG. Daily supplementation 

with aged garlic extract, but not raw garlic, protects low density lipoprotein against in 

vitro oxidation. Atherosclerosis. 1999; 143: 399–404. [PubMed] 

32. Lewin G, Popov I. Antioxidant effects of aqueous garlic extract. 2
nd 

communication: 

Inhibition of the Cu (2+)-initiated oxidation of low density 

lipoproteins. Arzneimittelforschung. 1994; 44: 604–607.[PubMed] 

33. Lau Benjamin HS. Suppression of LDL oxidation by garlic. J Nutr. 2001; 131:         

958S–988S. 

34. Gebhardt R, Beck H. Differential inhibitory effects of garlic-derived organosulfur 

compounds on cholesterol biosynthesis in primary rat hepatocyte culture. Lipids. 1996; 

31: 1269–1276. [PubMed] 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/10562920
https://www.ncbi.nlm.nih.gov/pubmed/11238803
https://www.ncbi.nlm.nih.gov/pubmed/7057262
https://www.ncbi.nlm.nih.gov/pubmed/10217370
https://www.ncbi.nlm.nih.gov/pubmed/8024630
https://www.ncbi.nlm.nih.gov/pubmed/8972460

