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ABSTRACT

Lipids are very diverse in both their respective structures and
functions. Major lipid groups include fats, phospholipids,
steroids and waxes. Elevated serum total cholesterol (TC), low-
low-density

density lipoprotein

(VLDL) and decrease high-density lipoprotein (HDL) are the

lipoproteins (LDL), very
major risk factors for coronary heart diseases and chronic
degenerative disease such as atherosclerosis. Medicinal plants
have vital role in hypolipidemic activity. Effectiveness, safety,
affordability and acceptability of plant derived medicine took
advantage for their acceptability. This review enlightens the

various botanicals known for their anti hyperlipidmic activity.
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INTRODUCTION

An herbal drug constitutes a major part in all traditional systems of medicine. There are
approximately 1250 Indian medicinal plants which are used in formulating therapeutic
preparations according to Ayurvedic and other traditional systems of medicine. Plants
provide varieties of resources that contribute to the fundamental need of food, clothing and
shelter. Among plants of economical importance, Medicinal and Aromatic plants have played
vital role in alleviating human sufferings. Plants are utilized as therapeutic agents as since
times immemorial in both organized (Ayurveda and Unani) and unorganized (folk, tribal,
native) forms. Pharmacological activity of medicinal plants is often known as a result of
millennia of trial and error but they have to be carefully investigated if we wish to develop
new drug that meet the criteria of modern treatment. Since time immemorial man has used
various parts of plants in the treatment and prevention of many ailments. Historically all
medicinal preparations were derived from plants, whether in the simple form of plant parts or
in the more complex form of crude extracts, mixtures, etc. Today a substantial number of
drugs are developed from plants which are active against a number of diseases. The majority
of these involve the isolation of the active ingredient (chemical compound) found in a
particular medicinal plant and its subsequent modification. In the developed countries 25
percent of the medical drugs are based on plants and their derivatives and the use of
medicinal plants is well known among the indigenous people in rural areas of many

developing countries®.
Hyperlipidemia

Hyper = Lipid = Fat Emia = Excess A condition of the blood. Hyperlipidemia is excessive
amounts of fatty substances in the blood (aka Hyperlipemia).

It is a medical condition characterized by an elevation of any or all lipid profile and/or
lipoproteins in the blood. It is also called hypercholesterolemia/hyperlipoproteinemia.
Although elevated low-density lipoprotein cholesterol (LDL) is thought to be the best
indicator of atherosclerosis risk, dyslipidemia (abnormal amount of lipids in the blood) can
also describe elevated total cholesterol (TC) or triglycerides (TG), or low levels of high-

density lipoprotein cholesterol (HDL.
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Hyperlipemia

Complications due to hyperlipidemia are Atherosclerosis, Coronary Artery Disease, Stroke,

Heart Attack (which can result in death)?.
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Common secondary causes of hypercholesterolemia (specifically, high LDL cholesterol)
include hypothyroidism (that is, low thyroid hormone levels), pregnancy, and kidney failure.
Common secondary causes of hypertriglyceridemia include diabetes, excess alcohol intake,
obesity, and certain prescription medications (such as glucocorticoids and estrogen).

Hyperlipidemia, along with diabetes, hypertension (high blood pressure), positive family

history, and smoking are all major risk factors for coronary heart disease®.
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Hyperlipidemia usually has no noticeable symptoms and tends to be discovered during
routine examination or evaluation for atherosclerotic cardiovascular disease. However,
deposits of cholesterol (known as xanthomas) may form under the skin (especially around the
eyes or along the Achilles tendon) in individuals with familial forms of the disorder or in
those with very high levels of cholesterol in the blood. Individuals with hypertriglyceridemia
may develop numerous pimple-like lesions across their body. Extremely high levels of
triglycerides may also result in pancreatitis, a severe inflammation of the pancreas that may
be life-threatening®.

Plants Reported having Antihyperlipidemic Activity

Cleome gynandra (Cleomaceae)

The studied was carried out for hypolipidemic activity of Cleome gynandra L. by in vivo
animal model. Hyperlipidemia model was induced by administering dexamethasone
(10mg/kg, b.wt.,s.c.) in rats with significant imbalance in the serum lipid profiles such as TC,
TG, VLDL-C, LDL-C, HDL-C levels along with increase in atherogenic index. Treatment
with hydroalcoholic extract of leaves of Cleome gynandra L. (200 and 400mg/kg,b.wt.,p.0)
has shown significant amelioration of altered serum lipid profile reducing atherogenic index
as evidenced by histopathological examinations compared to the standard treatment
(atorvastatin, 10mg/kg, b.wt. p.o.)®.
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Leucas aspera (Lamiaceae)

Antihyperlipidemic activity of the leaves of L. aspera by in vivo animal model.
Hyperlipidemia model can be induced by administered with dexamethasone in rats with
significant increase in serum cholesterol and triglyceride (TG) levels along with increase in
the atherogenic index. The results revealed that the ethanolic extract of leaves of L. aspera
Linn. (200 and 400 mg/kg) treatment has shown significant inhibition against
dexamethasone-induced hyperlipidemia in rats by maintaining the serum levels of

cholesterol, TGs and near to the normal levels’.

Deecaraman M. et al in 2010 studied the Antihyperglycemic and antihyperlipidemic effects
of extracts of the pulp of Syzygium cumini and bark of Cinnamon zeylanicum in
streptozotocin-induced diabetic Rats. He finally concluded that the use of a combination of
aqueous extracts of pulp of Syzygium cumini and bark of Cinnamon zeylanicum for the
remedial effects against streptozotocin-induced diabetic state.

Cinnamomum tamala (Indian bay leaf) Lauraceae

The studied was carried out on Indian bay leaves to assess Antihyperlipidemic activity on
high cholesterol diet induced hyperlipidemia. The result revealed that the aqueous and
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ethanolic extracts of leaves of Cinnamomum tamala Nees were administered in doses of
400mg/kg/day p.o. each for 10 days. Simultaneous administration of Cinnamomum tamala
Nees. leaves extracts significantly (p<0.001) prevent the rise in serum levels of total
cholesterol, triglyceride, LDL-C, VLDL-C and atherogenic index whereas significant
(p<0.01) increases in the level of HDL-C8.

Bauhinia purpurea (Fabaceae — Caesalpinioideae)

The Antihyperlipidemic activity of Bauhinia purpurea extracts in hypercholesterolemic
albino rats. The outcome of the works showed that the Bauhinia purpurea extracts
significantly suppressed the CHFD induced hyperlipidemia in rats, suggesting the

antihyperlipidemic and antiatherogenic potential of the extracts®.

Ruta graveolens (Rutaceae)

Ruta graveolens [L. strong smelling rue], commonly known as rue, common rue or herb-
of-grace. Antihyperglycemic, Antihyperlipidemic and antioxidant effects and the probable
mechanisms of action of Ruta graveolens infusion and rutin in nicotinamide-streptozotocin-
induced diabetic rats. He finally resulted that the study suggested both R. graveolens and
rutin to exhibit antihyperglycemic and antihyperlipidemic properties via their insulinogenic

effects, decreasing intestinal glucose and cholesterol absorption, improving peripheral insulin
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action, affecting mediators of insulin resistance, enhancing peripheral glucose uptake and
decreasing hepatic glucose output in addition to the ameliorating effect on the antioxidant

status in this condition?®.

Peucedanum Pastinacifolium (Umbelliferae)

The studied was carried out on Antihyperlipidemic Effect of Peucedanum Pastinacifolium
Extract In Streptozotocin-Induced Diabetic Rats. He finally resulted that the there were
significant (P < 0.05) increases in total serum cholesterol, triglyceride and low-density
lipoprotein cholesterol (LDL-C) and a decrease in high-density lipoprotein cholesterol (HDL-
C) in streptozotocin-induced diabetic rats. Treatment of diabetic rats with PPE over a period

of a month returned these levels close to control levels!?.

Sapindus emarginatus (Sapindaceae)

The Antihyperlipidemic potential of Sapindus emarginatus in Triton WR-1339 induced
albino rats. He finally research that the Sapindus emarginatus shows a significant decrease in
the levels of serum cholesterol, phospholipid, triglyceride, LDL, VLDL and significant
increase in the level of serum HDL at the dose of 100 and 200mg/kg (p.0) against Triton
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induced hyperlipidemic in rats. Methanol extracts decreased serum level of total cholesterol
by 69.72%. On the other hand aqueous extract of SE increased the serum HDL cholesterol
level by 24.11%. The reduction of LDL cholesterol level by extract was 30.31%.'2

Erythrina indica (Fabaceae)

The Antihyperlipidemic Studied was carried on the Leaf Extract of Erythrina indica Lam.
The result revealed that the administration of aqueous extract of Erythrina indica leaf at two
dose level 200mg/kg and 300mg/kg for 30 days resulted in the reduction in total cholesterol,
triglycerides, low-density lipoprotein level and significant increase in high-density

lipoprotein level in the high-fat diet which induce hyperlipidemia in rats.*3,

Terminalia chebula (Combretaceae)

The Anti-hyperlipidemic Activity of Aqueous Extract of Terminalia chebula & Gaumutra in
High Cholesterol Diet-Fed Rats. He finally concluded that the treatment with Terminalia
chebula (300mg/kg, p.o) and its combination with Gaumutra (30mg/kg, p.o) showed
significant decrease (p<0.05) in serum and tissue serum and tissue cholesterol, LDL-C,
VLDL-C, triglyceride, atherogenic index and increase HDL-C levels. Thus Terminalia
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chebula and its combination with Gaumutra both are effective as an antihyperlipidemic

agent®*,

Premna corymbosa (Lamiaceae)

Antihyperlipidemic effect of the ethanolic extract was assessed by the assay of the
biochemical parameters like serum triglycerides (STG), serum total cholesterol (STC) and
Very low-density lipoprotein cholesterol (VLDL-c). The ethanolic extract, significantly

(p<0.01) restored the levels of biochemical parameters as compared to normal.®.

Table 1: The List of some important Botanicals used for lipid-lowering activity

S. No. Plants Parts/Extract Reference

L Lagenar_la sleeraria Juice of The Fresh Fruits 16
(Cucurbitaceae)

2. Sphaeranthus indicus Linn. Ethanolic extract of 17
(Family-Compositae) Sphaeranthus indicus root

3. Hibiscus cannabinus Ethanolic extract of Hibiscus 18
(Malvaceae) cannabinus seeds

4. Phyllanthus amarus and 19
Monstera deliciosa

5. Glycosmis pentaphylla Ethanolic extract of whole plant | 20

6. Lagenaria siceraria 21

Flavonoidal fraction of

(Cucurbitaceae), commonly Lagenaria siceraria

known as Lauki (Hindi)

7. Helicteres isora Fruit extract 22
) Pongamia pinn 2
8 onga _|a pinnata Leaf extract 3

(Leguminosae)
9. Glycine max Crude methanol seed extract 24
10. Lens culinaris Methanolic seed extract 25

Citation: Jitender K Malik et al. Ijppr.Human, 2019; Vol. 15 (3): 25-37.




www.ijppr.humanjournals.com

Screening models for Antihyperlipidemic activity?®

Models for Antihyperlipidemic activity

' v
' '

IN VIVO METHODS IN VITRO METHODS

Triton-induced Hyperlipidemic Rat Model In vitro Assay using Caco-2 Cell Lines PTU-induced
Hyperlipidemic Rat Model Inhibition of HMG CoA Reductase High-Fat Diet (HFD)-Induced

Hyperlipidemia (Chronic Model)

In-Silico Approach towards lowering cholesterol synthesis?’.

Selection of plant material — Preparation of extracts — screening of
activity — Isolation of bioactive substances— Structure elucidation

In-silico docking studies were performed against human 3-hydroxy-3-
methylglutaryl-coenzyme A (HMG CoA) reductase enzyme (PDB ID: 1HWK),
and observed the maximum binding affinity with target protein with their binding
energies.

Table 2: Home Remedies Effective Against Lowering Cholesterol Level 28

Herbs Description Picture

Garlic is made up of amino acids,
vitamins, minerals, and
organosulfur compounds such as
allicin, ajoene, s-allyl cysteine, s-
acetylcysteine, and diallyl sulfide.

Garlic

Green tea has the highest
concentration of polyphenols
Green tea associated with not only lowering
LDL Cholesterol but also
increasing HDL Cholesterol.
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Numerous key vitamins like folic
Coriander seeds acid, vitamin A and beta-carotene,
and most importantly, vitamin C.

Saponins found in fenugreek help
remove cholesterol from the body

Methi seeds. and its fibre helps reduce the
synthesis in the liver.
Effective against cholesterol
Fruit of amla lowering. Rich source of vitamin

C.

Table 3: Natural Bioactive Constituents Effective Against Lowering Cholesterol Level

S. No. Phyto-constituents Activity
Polymeric procyanidins It have been shown to increase endothelial nitric
1. (Grapeseed extracts also contain | oxide synthase to a greater extent than monomers in
polymeric proanthocyanidins) aortic endothelial cells?®.

Green tea catechins, decrease the solubility of
2. Green tea extracts cholesterol in micelles, thereby reducing the
intestinal absorption of cholesterol*.

Reduce the intestinal absorption of cholesterol with

3. Phytosterols
extent 30-40%.3%!
4, Tocotrienol HMG-CoA reductase inhibitor32
. Cysteamine (Pantethine’s Decrease the hepatic synthesis of cholesterol by
' metabolite) inhibiting HMG-Co reductase.*
CONCLUSION

Hyperlipidemia is an abnormality of lipid metabolism, characterized by an elevation of total
cholesterol, triglyceride, and low-density lipoprotein-cholesterol, and/or a decreasing of high-
density lipoprotein cholesterol in circulating levels. Hyperlipidemia is interrelated to obesity
and cardiovascular disorder. Hypolipidemic drugs are comprehensively used to prevent such
disorders, but have other adverse effects. To overcome this, there is a demand for new

compounds for the treatment of hyperlipidemia. The effectiveness of herbal drugs is
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significant and they have negligible side effects as compare with synthetic drugs. This review
update the botanicals used for Antihyperlipidemic activity and this helps scientific

community/researcher to explore their works toward bioactive compounds.
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