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Abstract  

Hyperlipidemia is abnormally elevated levels of any or all  lipid or lipoproteins in the blood due to ab-

normal fat metabolism or function  . Hyperlipidemia is an increase in one or more of the plasma lipids, 

including triglycerides, cholesterol, cholesterol esters and phospholipids and or plasma lipoproteins in-

cluding very low density lipoprotein and low-density lipoprotein, and reduced high-density lipoprotein 

levels.  The high-density lipoprotein is a major protective factor that helps in obliterating cholesterol 

from the arterial wall. The ratio of high-density lipoprotein and total cholesterol is a prevalent way to 

assess the atherogenicity index . Hyperlipidemia relates to increased oxidative stress causing significant 

production of oxygen free radicals, which may lead to oxidative modifications in low-density lipopro-

teins, which present a significant function in the initiation and progression of atherosclerosis and asso-

ciated cardiovascular diseases in animals and human . 
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Introduction 

 Hyperlipidemia is abnormally elevated 

levels of any or all  lipid or lipoproteins in 

the blood due to abnormal fat metabolism or 

function  
[4]

. Hyperlipidemia is an increase 

in one or more of the plasma lipids, includ-

ing triglycerides, cholesterol, cholesterol 

esters ; phospholipids and or plasma lipopro-

teins including very low density lipoprotein , 

low-density lipoprotein, and reduced high-

density lipoprotein levels
[5]

 .  Hyperlipidem-

ia is a metabolic disorder occurring in serum 

lipid and lipoproteins profile due to quantita-

tive increase in the net level of low density 

lipoprotein cholesterol , very low density 

lipoproteins , total cholesterol ,triglycerides , 

with a collateral decrease in the concentra-

tions of high density lipoproteins in the 

blood circulation
[3]

.The high-density lipo-

protein is a major protective factor that helps 

in obliterating cholesterol from the arterial 

wall. The ratio of high-density lipoprotein 

and total cholesterol is a prevalent way to 

assess the atherogenicity index; a Ratio of 

more than 4.5 is atherogenic
[6]

. 

Hypercholesterolemia and hypertriglyc-

eridemia are the main cause of atherosclero-

sis which is strongly related to ischemic 

heart disease (IHD) 
[7, 8]

 . There is a strong 

relation between IHD and the high mortality 

rate. Furthermore elevated plasma choles-

terol levels cause more than four million 

deaths in a year
[9, 10]

. Atherosclerosis is a 

process of arteries hardening due to deposi-

tion of cholesterol in the arterial wall which 

causes narrowing of the arteries. Atheroscle-

rosis and atherosclerosis associated disor-

ders like coronary, cerebrovascular and pe-

ripheral vascular diseases are accelerated by 

the presence of hyperlipidemia
[11]

 . 

 Hyperlipidemia relates to increased ox-

idative stress causing significant production 

of oxygen free radicals, which may lead to 

oxidative modifications in low-density lipo-

proteins, which present a significant func-

tion in the initiation and progression of ath-

erosclerosis and associated cardiovascular 

diseases 
[3, 5]

 . 

           Over oxidative stress and free 

radicals attack and induce oxidative damage 

to various biomolecules including proteins, 

lipids, lipoproteins, and DNA 
[12, 13]

 .Some 

natural anti-oxidants like catalase, superper-

oxide dismutase, Glutathione peroxidase, 

Heme-oxygenase act as radical scavengers 

constitute the repair systems for biomole-

cules damaged by the attack of free radicals 
[14]

.In many cases, hyperlipidemia is caused 

by the overingestion of a diet rich in choles-

terol, alcohol attention is also being paid to 

treat the patients with hyperlipidemia using 

strict dietary management and appropriate 

excerise
[3, 15]

.The main aim of treatment in 

patients with hyperlipidemia is to reduce the 

risk of developing ischemic heart disease or 

the occurrence of further cardiovascular or 

cerebrovascular diseases 
[16]

 . 

 “Hyperlipidemia relates to increased 

oxidative stress causing significant produc-

tion of oxygen free radicals, which may lead 

to oxidative modifications in low-density 

lipoproteins
[17]

  

The aim of current review is to describe 

the physiological aspects of hyperlipidemia 

in health and disease . 

Plasma lipoproteins 

Composition   

 Lipoproteins are macro molecules ag-

gregate composed of  lipids and proteins; 

this structure facilitates lipids compatibility 

with the aqueous body fluids. Lipoproteins 

composed from nonpolar lipids 

(triglycerides and cholesteryl esters),polar 

lipids(phospholipids and unesterified choles-

terol) and specific proteins known as 

apolipoproteins. Apolipoproteins are am-

phiphilic proteins that bind to both lipids 

and the plasma 
[18]
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 Classification   

[1]  Chylomicrons: Large particles that 

carry dietary fat (mainly TG) from the intes-

tine to the liver  

[2]  Very low density lipoprotein 

(VLDL): Carries endogenous TG synthe-

sized in the liver to the tissues  

[3]  Low density lipoprotein (LDL): 

Formed from intermediate density lipopro-

tein (IDL) by hepatic lipase It carries choles-

terol from liver to tissues  

[4]  High density lipoprotein (HDL): 

Carries cholesterol from tissues to liver . 

Function 

 Plasma lipoproteins are important for 

lipid solubilization in order to transport tri-

glycerides, an Important energy source, 

which synthesized and absorbed to places of 

utilization and storage; and to transport cho-

lesterol between different places of absorp-

tion, synthesis, catabolism, and 

elimination
[19]

  

Etiology  and classification of  hyper-

lipidemia   

Hyperlipidemia general can be classi-

fied to: 

[1]  Primary: it is also called familial 

due to a genetic defect, it may be monogen-

ic: a single gene defect or polygenic: multi-

ple gene defects. Primary hyperlipidemia 

can usually be resolved in to one of the ab-

normal lipoprotein patterns summarized in 

table  (1) and figure(1) . 

[2]  Secondary: it is acquired because it 

is caused by another disorder like diabetes, 

nephritic syndrome, chronic alcoholism, 

hypothyroidism and with use of drugs like 

corticosteroids, beta blockers and oral con-

traceptives. Corticosteroids, anabolic ster-

oids, Isotretinoin ,  thiazide diuretics 

,anticonvulsants, beta blockers, estrogen, 

anti-retrovirals, obesity, ketogenic diets  

              The main cause of hyper-

lipidemia includes changes in lifestyle habits 

in which risk factor is mainly poor diet in 

which fat intake form saturated fat and cho-

lesterol exceeds 40 percent of the total calo-

ries uptake
[20]

 . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table. 1: Fredrickson classification of primary hyperlipidemia [1] 
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Risk Factors for Hyperlipidemia  

          Risk Factors for Hyperlipidemia 

was illustrated in table (2) according to 
[3]

 

.Overproduction and defective clearance of 

the cholesterol, TG and LDL is the result of 

the mutations of single or multiple genes. 

This is called non modifiable Risk Factors.  

 

It is also known as primary causes  The 

primary disorders are the common 

dyslipidemia causes to the children, alt-

hough it may not affect in the most cases of 

adult dyslipidemia . 

Non modifiable risk factors 

 Age, Gender and Genetic:  

 Although unhealthy  lifestyle choices 

are the main cause of hyperlipidemia, pa-

tient can also inherit it
[21]

. Once a man 

reaches age 45 and a women reaches age 55, 

the risk naturally goes up due to age-related 

changes in the body 
[2]

.With age, the heart 

muscle doesn't work as well as it once did. 

This can increase pressure on arteries  . For 

women it happens later, after they go 

through menopause and their cholesterol 

levels tend to rise. Post-menopausal female 

have elevated levels of total cholesterol, 

LDL-C, and apolipoprotein B as compared 

with premenopausal women. Total HDL 

decreases in postmenopausal women. Alt-

hough there is nothing people can do about 

age or genetic makeup, this does not mean 

the condition cannot be controlled 
[22]

  

 

 

 Chronic Diseases : 

 Chronic diseases that make the cardio-

vascular system work harder can also cause 

high cholesterol levels. If the test positive 

for high cholesterol and the cause is not ob-

vious ,the physician may look for an under-

lying disease. This includes kidney problems 

and liver disease, conditions that affect your 

thyroid, a malfunction of the pituitary gland, 

and diabetes 
[23]

 . In many cases, when these 



Diyala Journal for Veterinary sciences 

Open Access Journal Published by College of Veterinary Medicine  

University of Diyala, Iraq 

P-ISSN: 2410-8863 

Vol. 1, NO. 2, June  2021 
Proceedings of  2nd National & 1st International Scientific Conference  

Of Veterinary Medicine & Science , (NISCVMS-2021) 

 

  5  

 
© 2021 Diyala Journal for Veterinary sciences. All rights reserved - Volume 1, Number 2  

 

conditions are controlled, cholesterol levels 

improve. High blood sugar contributes to 

higher LDL cholesterol and lower HDL cho-

lesterol 
[24]

 . High blood sugar also damages 

the lining of the arteries. Other cholestatic 

liver diseases and primary biliary cirrhosis 

increase the risk of dislipidemia 
[25]

  

 Modifiable risk factors  

Medications:  

 Drugs like thiazides, retinoids,estrogens 

and glucocorticoids, among others also in-

crease the risk of dislipidemia  

 Nutrition :  

    Unhealthy diet raises the risk for hyper-

lipidemia in two ways. First is what the diet 

is made up of
[26]

. Eating high amounts fat 

and cholesterol contribute to higher lipid 

levels in the blood. In addition, consuming 

more calories leads to the excess calories 

being stored in the body as fat 
[27]

. Accord-

ing to the National Cholesterol Education 

Program (NCEP), losing weight and eating 

healthy lowers the bad cholesterol that gets 

stored in the body and raises the good kind 

of cholesterol that tends to be excreted from 

the body  
[2]

  

 Physical inactivity:   

 Being active also tends to lower the bad 

cholesterol numbers and raise the good. 

Physical inactivity can lead to weight gain. 

This is why physical inactivity is also con-

sidered a risk factor for hyperlipidemia 
[16]

. 

Cigarette smoking damages the walls of the 

blood vessels, making them likely to accu-

mulate fatty deposits. Smoking may also 

lower your level of HDL [12,13]. The risk 

increases if the patient is a man with a waist 

circumference of at least (102 cm) or a 

woman with a waist circumference of at 

least (89 cm) 
[16]

 . Fig. 1 elaborates the inter-

action between causes . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pathogenesis  of hyperlipidemia  

“Table(2) Risk Factors for Hyperlipidemia 
[3]
” 
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Fatty acid synthesis initiates with acetyl-

CoA and throughout addition of two-carbon 

atoms. Fatty acid synthesis occurs in the 

cells cytoplasm, while Fatty acid oxidation 

occurs in the mitochondria. The main sites 

of fatty acid synthesis are the liver and adi-

pose tissue. Hyperlipemia happens when 

adipose lipolysis (HSL-dependent and 

ATGL-) and consequent hepatic VLDL syn-

thesis (substrate-dependent and MTP-) ex-

ceeds the rate of clearance of plasma VLDL 

(LPL- and VLDL receptor dependent) 

.Hyperlipidemia is promoted by a sedentary 

lifestyle and unhealthy diet in environmen-

tally and genetically predisposed  people. 

Impaired adiposeness of subcutaneous, pe-

ripheral lipids tissue during positive caloric 

balance may increase lipids deposited in 

non-adipose tissue organs such as muscle, 

liver, and pancreas   causing lipotoxicity. 

Adiposopathic endocrine is directly patho-

genic to the cardiovascular system and other 

body. Adiposopathy is indirectly promote 

other atherosclerotic risk factors such as 

high blood pressure, type 2 diabetes mellitus 
[28]

.   Symptoms of hyperlipidemia: 
Generally hyperlipidemia does not have any 

obvious symptoms but they are usually dis-

covered during routine examination or until 

it reaches the danger stage of a stroke or 

heart attack .Patients with high blood cho-

lesterol level or patients with the familial 

forms of the disorder can develop xanthom-

as which are deposits of cholesterol may 

form under the skin, especially under the 

eyes. At the same time, patients with elevat-

ed levels of triglycerides may develop nu-

merous pimple-like lesions at different sites 

in their body
[1, 29]

.Hyperlipidemia symptoms 

may include:” 

Symptoms of peripheral artery dis-

ease (PAD), including
[30]

: 

a) Leg discomfort. 

b)  Leg pain or cramping that occurs when 

walking and is relieved at rest (intermittent 

claudication) . 

c)  Pain in the ball of the foot or toes, while 

at rest, as PAD progresses . 

d)  In more severe forms, painful foot ul-

cers, blue or black discoloration of the toes, 

infections, and gangrene . 

  Symptoms of a transient ischemic attack 

(TIA) or stroke, including
[31, 32]

 : 

a) Sudden, severe headache. 

b)  Weakness, numbness, or tingling on one 

side of your body (one arm and/or leg).  

c) Loss of movement of one arm or leg. 

d)  Partial vision loss in one eye (often de-

scribed as pulling down a window shade) . 

e)  Inability to speak clearly or express your 

thoughts . 

 Symptoms of a heart attack, including
[33]

:  

a)  Chest pain, which may feel like pressure 

or squeezing in your chest . 

b)  Pain or pressure in your shoulders, arms, 

neck, jaw, or back . 

c)  Shortness of breath. 

Angina:  Chest pain that happens when your 

heart muscle can't get enough oxygen
[34]

 

Complications Of Hyperlipidemia:

 Atherosclerosis :  

 Hyperlipidemia is the most important 

risk factor for atherosclerosis, which is the 

major cause of cardiovascular disease. Ath-

erosclerosisis a pathologic process charac-

terized by the accumulation of lipids, cho-

lesterol and calcium and the development of 

fibrous plaques within the walls of  large 

and medium arteries 
[35]
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Coronary Artery Disease (CAD):  

 Atherosclerosis, the major cause of coro-

nary artery disease, characterized by the ac-

cumulation of lipid and the formation of fi-

brous plaques within the wall of the arteries 

resulting in narrowing of the arteries that 

supply blood to the myocardium, and results 

in limiting blood flow and insufficient 

amounts of oxygen to meet the needs of the 

heart. Elevated lipid profile has been con-

nected to the development of coronary ath-

erosclerosis 
[36]

 . 

 Myocardial Infarction (MI):   

 MI is a condition which occurs when blood 

and oxygen supplies are partially or com-

pletely blocked from flowing in one or more 

cardiac arteries, resulting in damage or death 

of heart cells. The occlusion may be due to 

ruptured atherosclerotic plaque. The studies 

show that about one-fourth of survivors of 

myocardial infarction were hyperlipidemic  
[37]

  . 

Ischemic stroke:  

 stroke is the fourth leading cause of death. 

Usually strokes occur due to blockage of an 

artery by a blood clot or a piece of athero-

sclerotic plaque that breaks loose in a small 

vessel within the brain. Many clinical trials 

revealed that lowering of low-density lipo-

protein and total cholesterol by 15% signifi-

cantly reduced the risk of the first stroke
[38]

.    
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