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ABSTRACT

Hyperlipidaemia is a significant global health concern characterized by elevated plasma lipid levels, including cholesterol,
triglycerides, and lipoproteins. It is a major risk factor for cardiovascular diseases such as ischemic heart disease and stroke,
contributing to substantial morbidity and mortality worldwide. This comprehensive review highlights the pathogenesis,
pathophysiology, classification, risk factors, diagnostic methods, and treatment strategies for hyperlipidaemia. It explores both
pharmacological treatments, including statins, fibrates, and PCSK9 inhibitors, and non-pharmacological approaches like dietary
modifications, exercise, and herbal remedies. Additionally, the role of specific herbs, including Colocasia esculenta, Tridax
procumbens, Moringa oleifera, and others, is discussed for their potential antihyperlipidemic effects. The review underscores the
importance of integrative management strategies combining lifestyle changes, conventional therapies, and herbal interventions to

effectively address hyperlipidemia and its associated risks.
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INTRODUCTION

orld health organization report that rate of

dyslipidaemia in western pacific (36.7%) and

Southeast Asia (30.3%) are significantly lower
than observed in Americas (47.7%) and Europe (53.7).1

Elevated cholesterol raises the risk of stroke and heart
disease. High cholesterol is the cause of one-third of
ischemic heart disease worldwide. Raised cholesterol is
thought to be responsible for 29.7 million DALYS, or 2% of
all DALYS, and 2.6 million fatalities, or 4.5% of all deaths. As
a risk factor for ischemic heart disease and stroke, elevated
total cholesterol is a significant contributor to the disease
burden in both the developed and developing worlds. In
2008, 39% of adults worldwide had elevated total
cholesterol (37% of men and 40% of women? One of the
major risk factors for the development of cardiovascular
diseases like CHD is hyperlipidaemia®*>

In 2019, elevated plasma LDL cholesterol levels were
associated with an estimated 4.40 million deaths (95% Cl:
3.30-5.65 million) and 98.62 million disability-adjusted life
years (DALYs), which reflect years lost due to health issues,
disabilities, or early death and measure the overall impact
of disease. The incidence was found to be higher in men
than in women. In Central Europe, the ASDR for ischemic
stroke dropped from 24.81 to 14.14 within the same time
period, while the ASDR for IHD fell from 143.38 per 100,000
in 1990 to 71.86 in 2019.Slovenia had the lowest ASDR for
IHD in Central Europe (27.53), whereas Bulgaria had the
highest (108.81). less than 35% of Americans reach the
suggested objective levels &7

Hyperlipidaemia refers to an elevation in one or more types
of plasma lipids, which encompass triglycerides,

cholesterol, cholesterol esters, and phospholipids, as well
as plasma lipoproteins such as very low-density lipoprotein
and low-density lipoprotein, accompanied by a decrease in
high-density lipoprotein levels®®
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Generally, into two distinct

subclasses.

hyperlipidemia classified

1. Elevated cholesterol levels (hypercholesterolemia)
2. Increased triglyceride levels (hypertriglyceridemia)

Pathogenesis of Hyperlipidaemia-

Genetic and environmental factors play a significant role in
lipid metabolism. Familial combined hyperlipidemia (FCHL)
serves as an important genetic indicator of lipid
abnormalities. Individuals with FCHL frequently exhibit
more pronounced lipid profile irregularities, characterized
by heightened levels of cholesterol and triglycerides. The
use of cyclosporine, a widely utilized immunosuppressant,
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has been found to intensify these lipid disturbances,
particularly among those with pre-existing FCHL. This
medication is known to independently elevate LDL
cholesterol and triglycerides while reducing HDL cholesterol
levels. Although environmental influences such as dietary
habits, obesity, and renal graft function are relevant, their
effects are generally less significant than those of genetic
factors and immunosuppressive treatments. Additionally,
other drugs, including beta-blockers, may further
deteriorate lipid profiles, and the functional status of the
graft can also affect lipid levels. Notably, existing lipid
abnormalities prior to transplantation are strong indicators
of post-transplant dyslipidemia, highlighting the complex
interaction between pre-existing health conditions and
therapeutic interventions!®

Pathophysiology of Hyperlipidaemia-

Triglycerides, phospholipids, and fat-soluble vitamins are
also carried in smaller amounts by LDL and HDL, the main
lipoprotein transporters of endogenous cholesterol esters.
Apolipoproteins, which bind to receptors and act as
cofactors for enzymes, are found in the outer layer of
lipoproteins and provide lipoproteins their structural
foundation. ApoB-100 belongs to the LDL apolipoprotein
class, while ApoA-I, ApoA-Il, ApoA-IV, ApoA-V, ApoC-Iil, and
ApoE belong to the HDL apolipoprotein class. The dietary
and hepatic lipids are transported by lipoproteins to the
tissues that need fatty acid storage or energy across the
body. HDL, for instance, is responsible for carrying
cholesterol from peripheral cells to the gut and liver. HDL
uses scavenger receptor class Bl to carry peripheral
cholesterol to the liver, where it converts cholesterol esters
with TG. Cholesteryl ester transport protein to LDL cells.
Hepatic LDL receptor-mediated endocytosis can then
remove the cholesterol esters that were transferred to the
LDL particles from the bloodstream. After then, the
cholesterol may hydrolyze and be eliminated as bile!l An
inflammatory reaction is triggered when low-density
lipoprotein (LDL) particles make their way through the
endothelium, the weakened blood vessel walls. Both the
LDL levels in the bloodstream and the endothelium's state
affect how much LDL can penetrate these walls. The
transcription component In order to protect blood arteries,
KLF2 reduces inflammation and the possibility that LDL
particles will remain in the endothelium lining, which lowers
the risk of atherosclerosis. KLF2 expression has been
demonstrated to increase with statin therapy, offering
further protective advantages!> When LDL particles
penetrate the endothelium, they may change through
processes like glycosylation or oxidation, which intensifies
their negative effects and makes it easier for them to build
up in the vessel walls** This altered LDL draws monocytes,
which develop into cholesterol-storing foam cells. This
causes inflammation and oxidative stress, which in turn
encourages the development of plaque in the arteries.
Smooth muscle cells and foam cells work together to form
plague, which narrows arteries and raises the risk of heart
attacks and strokes>

Classifications of lipoproteins
Chylomicrons (CM),

Very Low-Density Lipoproteins (VLDL),
Low-Density Lipoproteins (LDL),
Intermediate-Density Lipoproteins (IDL),
High-Density Lipoproteins (HDL*®
Chylomicrons (cm)

These are The largest particles increased in both their size
and density, having a concentration that is directly related
to the content of dietary triglycerides.

VLDL

It is called as very low density lipoprotein they are smaller
particles that transport more chylomicrons than
triglycerides and are produced by the liver. VLDL is
carries sterols taken from the liver to various organs and
tissues throughout the body. These lipoproteins are
composed of a combination of cholesterol and
triglycerides!”

IDL

the action of the lipase enzyme in the capillaries of adipose
tissue and muscle, VLDL particles are broken down,
resulting in the formation of intermediate density
lipoprotein®

LDL

As stated by Lee et al. and Galeano et al., low-density
lipoproteins are produced in part from intestinal chyle and
in part through the lipolysis of very low-density lipoproteins
(VLDL). This process is directly associated with coronary
heart disease®

HDL

High-density lipoprotein (HDL) is called as '"good
cholesterol." It is produced in the liver and functions to
transport cholesterol and various lipids from the tissues
back to the liver for breakdown. HDL is called as an
antiatherogenic effect?®

Lipoprotein function

Plasma lipoproteins are important for lipid solubilization in
order to transport triglycerides, an Important energy
source, which synthesized and absorbed to places of
utilization and storage; and to transport cholesterol
between different places of absorption, synthesis,
catabolism, and elimination?*

Enzyme involved in lipoprotein metabolism
Lipoprotein lipase

LPL is a versatile enzyme found in endothelial cells of the
heart, muscle, adipose tissue, macrophages, and lactating
mammary glands. It is essential for the hydrolysis of
triglycerides (TG) into two free fatty acids and
monoacylglycerol. Additionally, LPL facilitates the receptor-
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mediated uptake of lipoproteins, including chylomicron
remnants, cholesterol-rich lipoproteins, and free fatty
acidsZZ,ZS.

Hepatic lipase (HL)

is a versatile protein that plays a crucial role in the
regulation of lipoprotein metabolism. It is produced by
hepatocytes and is also present in the adrenal glands and
ovaries. HL is responsible for the hydrolysis of phospholipids
and triglycerides within plasma lipoproteins. Furthermore,
HL influences the delivery of lipids to cells by enhancing the
absorption of lipoproteins through cell surface receptors
and proteoglycans %

Lecithin cholesterol acyltransferase

Lecithin cholesterol acyltransferase (LCAT) is an essential
enzyme involved in HDL metabolism. It facilitates the
conversion of free cholesterol into cholesteryl esters, which
are subsequently incorporated into the core of lipoproteins,
ultimately leading to the formation of mature HDL?>

Cholesteryl ester transfer protein (CETP)

Cholesteryl ester transfer protein (CETP), also referred to as
plasma lipid transfer protein, is a hydrophobic glycoprotein
present in plasma. Its primary function is to promote the
transfer of esterified cholesterol esters (CE) from high-
density lipoproteins (HDLs) to chylomicrons, VLDL, and LDL,
while simultaneously exchanging triglycerides. Individuals
with CETP deficiency tend to exhibit higher HDL levels and
lower LDL levels?®

Microsomal triglyceride protein (MTP)

Microsomal triglyceride protein (MTP functions as a vital
lipid transfer protein that catalyzes the transfer of neutral
lipids, including triglycerides and cholesterol esters,
between the membranes of microsomes isolated from the
liver and intestinal mucosa. This protein is indispensable for
the assembly of lipoproteins containing apolipoprotein B.
Additionally, it has been recognized that MTP plays a
significant role in the biosynthesis of glycolipid-presenting
molecules and the regulation of cholesterol ester
biosynthesis?”

Acyl CoA transferase (ACAT)

Acyl CoA transferase (ACAT is a protein located in cellular
membranes that catalyzes the conversion of long-chain
fatty acyl-CoA and cholesterol into cholesteryl esters. It
plays a critical role in regulating cholesterol levels within
various tissues, thereby preventing the detrimental
accumulation of excess cholesterol in cells. Moreover, ACAT
is significant for the formation and release of lipoproteins
that contain apolipoprotein-B, particularly in the liver and
intestine?®

Classification of hyperlipidemia

Hyperlipidemias are categorized according to the
Fredrickson classification, which is based on the distribution
of lipoproteins. This classification was subsequently
endorsed by the World Health Organization (WHO).

Table 1: Classification of hyperlipidemia?®3®

Sr.no Types Synonyms Occurrence  Causing agent Type of
lipoprotein
increase

1 Type | Primary hyperlipoproteinemia or Veryrare Decreased lipoprotein = Chylomicrons

Familial hyperchylomicronemia lipase (LPL)
2 Type lla  Polygenic hypercholesterolaemia or Less LDL receptor deficiency LDL
Familial hypercholesterolemia common
3 Type llb  Familial combined hyperlipidemia Commonest Decreased LDL receptor LDL and VLDL
4 Type lll Familial dysbetalipoproteinemia Rare Defect in Apo E 2 IDL
synthesis
5 Type IV Familial hyperlipidemia Common Increased VLDL VLDL
production and
Decreased elimination

6 Type V Endogenous hypertriglyceridemia Less Increased VLDL VLDL and

common production and Chylomicrons

Generally, Hyperlipidaemia classified into two types
Primary
Secondary

Primary Hyperlipidaemia

Primary hyperlipidemia, often referred to as familial
hyperlipidemia, arises from a genetic defect. This condition

Decreased LPL

can be classified as monogenic, involving a single gene
mutation, or polygenic, involving multiple gene mutations.
Typically, primary hyperlipidemia can be categorized into
distinct abnormal lipoprotein patterns.

Type I-Raised cholesterol with high triglyceride levels.
Type lI-High cholesterol with normal triglyceride levels.

Type llI-Raised cholesterol and triglycerides.
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Type IV-Raised triglycerides, atheroma and uric acid.
Type V—Raised triglycerides3%32
Secondary hyperlipidemia

Acquired  hyperlipidemia, known as  secondary
hyperlipidemia, is caused by various disorders such as
diabetes, glomerular syndrome, chronic alcohol
consumption, hypothyroidism, and the use of certain
medications like corticosteroids, beta blockers, and oral
contraceptives. When combined with high levels of
triglycerides, secondary hyperlipidemia can lead to
pancreatitis3*

Risk factors

Genetic mutation whether single or multiple , lead to the
overproduction and inadequate clearance of cholesterol
J2triglyceride(TG), low density lipoprotein ( LDL) these are
classified as non-modified risk factor, also referred as as
primary causes primary disorder are prevalent contributors
to dyslipidemia in children, although they may not
significant impact most cases dyslipidemia in adults3*3>

There are two types of risk factors:
Non modified risk factor
modified risk factor

Non modified risk factors

Age, gender and genetics

Unhealthy lifestyle choices are primary contributors to
hyperlipidaemia but genetic factor also play role in its
development The risk of hyperlipidaemia increases for men
after the ages of 45 and for women after 55 due to
physiological changes are associated with aging3®373% As
individual age, the efficiency of heart muscle decline which
can lead to increase arterial pressure3® Women experience
rise in cholesterol level following menopause resulting in
higher total cholesterol, LDL-C and apolipoprotein B level
compared to their premenopausal state while total HDL
level decreases Although genetic and predisposition are
beyond individual control effective management of
hyperlipidemia is still possible through lifestyle modification
and medical intervention®

Chronic diseases

Chronic disease that place additional strain on the
cardiovascular system can lead to elevated cholesterol level
If cholesterol level indicate high level then the cause is
unclear a physician may investigate potential underlying
condition Possible underlying condition include kidney
disorder, liver disease, thyroid dysfunction, pituitary gland
abnormalities and diabetes In many instances managing
these wunderlying condition can result in improved
cholesterol level Elevated blood sugar level are associated
with increase LDL cholesterol and decreased HDL
cholesterol High blood sugar level can cause damage to the
arterial lining Certain liver disease including cholestatic liver

disease and primary biliary cirrhosis heighten the risk of
dyslipidemia.

Monitoring and controlling blood sugar level is crucial for
maintaining healthy cholesterol leve[*14243

Modified risk factor
Medication-

medication like thiazides, retinoids, estrogen,
glucocorticoids they increase and elevate the lipid level so
that it causes to the dyslipidemia®*

Nutrition

An unhealthy diet increases like wood of hyperlipidemia
through two mechanism the composition of diet play
significant role , high intake of fat and cholesterol elevate
blood lipid level additionally excessive calorie consumption
result in surplus calorie being converted and stored as body
fat the national cholesterol education programme
(NECP)emphasis that weight loss and nutritious diet can
reduce level of harmful cholesterol stored in the body
managing dietary fiber is crucial for maintain optimal lipid
level reducing fat and cholesterol intake is essential for
lowering the risk for hyperlipidemia monitoring calorie
intake can help prevent the accumulation of excess body fat
adopting balanced diet contributes for overall
cardiovascular disease lifestyle changes including diet and

weight management are vital for improved cholesterol
|eve|45,46,47.

Physical Activity

Engaging regular physical activity is associated with
reduction in bad cholesterol level and increased in good
cholesterol level Lack of physical activity contributes weight
gain that is why recognized as risk factor for hyperlipidemia
Smoking has detrimental effect on blood vessel wall
increasing like wood of fatty deposit accumulation So
smoking may decreases the level of high density lipoprotein
(HDL) cholestero.*®4°

Sign and symptoms of hyperlipidemia

Hyperlipidaemia typically exhibiting no symptoms,
hyperlipidemia is identified during a routine assessment for
atherosclerotic cardiovascular disease illness Possible
symptoms include angina (chest discomfort), a heart attack,
or a stroke. Extremely high cholesterol levels might cause
deposits in tendons or under the skin around eyes®*The
pancreas, spleen and liver are among the organ that may
enlarge blockage of blood vessel in the heart and brain
glucose intolerance and obesity are more prevalent the
body is covered in pimple like lesion >

Diagnosis examination

Hyperlipidaemia lack specific symptoms and it is Soley
identified through blood testing the lipid profile test is
utilized for screening this condition, diagnosis typically
occur regular health checkups by measuring LDL, HDL, VLDL,
and triglyceride levels in the blood>%>*

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

129


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/

Int. J. Pharm. Sci. Rev. Res., ISSN: 0976 — 044X, 85(7) — July 2025; Article No. 20, Pages: 126-133

DOI: 10.47583/ijpsrr.2025.v85i07.020

Treatment of hyperlipidemia

Pharmacological therapies are frequently necessary,
particularly for patients with a higher risk of ASCVD who
have consistent appointment-inspired lifestyle changes.
Ezetimibe and statins are the most often prescribed
medications for hyperlipidemia. The use of bile acid
sequestrants (BAS) is less common. For the best lipid

control, PCSK9 inhibitors are frequently used either alone or
in conjunction with statins. In addition to PCSK9 inhibitors,
new treatments include monoclonal antibodies against
angiopoietin-like 3 (ANGPTL3) and apolipoprotein(a)
[apo(a)], as well as antisense oligonucleotides that target
the manufacture of apolipoprotein B (apoB>*

Pharmacological treatment of hyperlipidemia>>%%

Table 2: Pharmacological treatment of hyperlipidemia Nonpharmacological treatment for hyperlipidemia

Class Drug MOA Effect
Statins Atorvastatin, Simvastatin, inhibiting the enzyme HMG- = block the endogenic cholesterol pathway
Rosuvastatin 3-CoA, reductase resulting in lower LDL cholesterol serum
level
Fibrates Fenofibrate, Gemifibrozil = activating a nuclear = enhance expression and activity of
receptor, PPAR-alpha lipoprotein lipase (LPL), an enzyme that
hydrolyzes triglycerides in VLDL and
chylomicrons. These medications also
reduce the expression of ApoC-lll, an
inhibitor of LPL; this further promotes the
catabolism of triglyceride-rich particles
Bile acid = Cholestyramine, Bind bile acid in gut Regulate LDL receptor activity
sequestrant decreasing cholesterol
absorption
PCSK9 Alirocumab, evolocumab  PCSK9 complex Hepatocytes produce the protein PCSK9,
inhibitor which attaches to LDL receptors on the
surface of liver cells, encouraging their
breakdown and decreasing the liver's
capacity to eliminate LDLC from the blood.
Sterol Ezetimibe Inhibit Niemann- Pick Cllike Inhibit reabsorption of cholesterol
absorption 1 (NPC1L1)
inhibitor
Niacin Niacin, nicotinic acid Reduction in hepatic TG Decrease secretion of VLDL and HDL
synthesis

In order to effectively control hyperlipidemia, lifestyle
modifications are essential. Moderate hyperlipidemia can
be effectively managed by limiting saturated fat intake and
getting regular aerobic exercise, which will significantly
improve the lipid profile

Dietary modification

Relying solely on diet may not sufficiently normalize plasma
cholesterol levels, as only 15%-20% of blood cholesterol is
derived from dietary sources, Nonetheless, dietary changes
can complement medical treatments and potentially lower
medication dosages. - Patients with hypertriglyceridemia
benefit significantly from dietary interventions, which
should include lifestyle changes such as weight
management and dietary adjustments to effectively address
mild to moderate cases. - Effective dietary strategies for
managing hyperlipidemia involve reducing overall food
intake, limiting saturated fats and cholesterol, opting for
lean protein sources, and incorporating beneficial foods like
plant sterols and soluble fiber, while also recommending the
elimination of alcohol for those with hypertriglyceridemia®

Exercise

Engaging in moderate-intensity physical activity for 30 to 60

minutes, three to five times a week, supports weight
control, enhances insulin sensitivity, facilitates the
breakdown of triglycerides, and improves lipid profiles. For
those with low levels of HDL cholesterol, implementing
lifestyle changes such as consistent exercise, maintaining a
healthy weight, ceasing tobacco use, and adhering to a
balanced diet plays a crucial role in lowering the risk of
atherosclerotic cardiovascular disease (ASCVD) and
elevating HDL cholesterol levels.

It is also vital to manage additional ASCVD risk factors,
including hypertension, smoking, and elevated blood
glucose levels, to promote overall cardiovascular health®*

Herbal treatment for hyperlipidemia

In contemporary times, herbs are utilized for the treatment
of wvarious chronic and acute ailments, including
cardiovascular diseases. Historically and presently, plants
have served as a vital source of medicinal remedies. Various
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methods allow for the consumption of herbs and plants in
multiple forms, such as whole herbs, teas, syrups, essential
oils, ointments, salves, rubs, capsules, and tablets
containing ground or powdered raw herbs or their dried
extracts, often resulting in fewer side effects compared to
synthetic medications various plant includes

Taro

Scientific name- Colocasia esculenta Family- Araceae taro is
also refereed as Alu in Marathi The corms of taro are rich in
proteins, carbohydrates, Vitamins, minerals and considered
to have some important values in daily human routine. Taro
contains carbohydrate and about 11% protein more than
potatoes, it also contains 85-87% starch and other nutrients
like Vitamin C, thiamine, riboflavin and niacin the chemical
constituent present in taro such as flavonoids and
triterpenoids which are responsible for antihyperlipidemic
activity®>

Tridax procumbens

Tridax procumbens it is also called as dagadi pala in marathi
Tridax procumbens Linn. Belong to (Asteraceae) family is a
widely distributed herb found across India, and its extract
has traditionally been utilized by rural communities for the
treatment of cut wounds due to its anti-inflammatory
effects. Research has demonstrated that T. procumbens
possesses various beneficial properties, including anti-
inflammatory, hepatoprotective, wound healing,
antimicrobial, antiseptic, hypotensive, and
immunomodulatory effects. The plant contain preliminary
phytochemical such as alkaloid ,flavonoids ,triterpenoids
which are responsible are antihyperlipidemic activity®®

Moringa oleifera

Moringa oleifera family- Moringaceae This tropical
deciduous tree, which is endemic to the southern Himalayas
in northern India, is a perennial tree Moringa oleifera
extracts offer a range of nutritional and medicinal
advantages, including antioxidant, anti-inflammatory,
neuroprotective, hypoglycemic, properties. The beneficial
effects of Moringa oleifera are closely linked to its abundant
phytochemical constituents, which encompass flavonoids,
glucosinolates, isothiocyanates, and phenolic acids which
show antihyperlipidemic activity®”

Camellia sinesis

Camellia sinensis L. (CS) is a perennial shrub classified within
the Theaceae family. This plant is cultivated on a
commercial scale across numerous countries, with Georgia
in the former Soviet Union marking its northernmost range
and South Africa and Argentina representing its
southernmost limits Camellia sinesis leaves contain various
phytochemical constituent which are responsible for
showing antihyperlipidemic activity®®

(Hibiscus cannabinus

Hibiscus cannabinus family —Malvaceae This plant has been
historically utilized in traditional folk medicine across Africa
and India. It is noted for its composition of various active

constituents, including tannins, saponins, polyphenolics,
alkaloids, lignans, essential oils, and steroids. The flavonoids
in this plant which are responsible for antihyperlipidemic
activity®

Sesbania grandiflora

Sesbania grandiflora family - Fabaceae Sesbania grandiflora
L. is popularly known as “Basna” is an ornamental plant and
is found in plains of western Himalayas to Sri Lanka Sesbania
grandiflora is a folk remedy for bruises, catarrh, dysentry,
eyes, fevers, headaches, small pox, sores, sore throat and
stomatitis flavonoids and anthocyanins, a heterogenous
group of ubiquitous plant polyphenols, have exhibited a
variety of pharmacological activities which show
antihyperlipidemic activity’®
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