


:مقدمه

.است ایران و جهان سراسر در مرگ عامل اولین عروقی قلبی هاي بیماري

 می اثر قلب بر که است هایی بیماري از وسیعی طیف شامل ها بیماري این 

.گذارد

 نیاحتقا نارسایی قلبی، هاي حمله ،)قلبی هاي رگ( قلب کرونر عروق بیماري

.روند می شمار به ها بیماري نوع این از همه قلب مادرزادي بیماریهاي و قلب،



oچربی خون

oچاقی و نداشتن تغذیه ي مناسب

oفشار خون باال

o   دیابت

o سن باال

o مصرف سیگار و الکل

o  عدم فعالیت فیزیکی مناسب

o    استرس

oسابقه ي خانوادگی

o  مرد(جنسیت  (



 و سالگی 55 از قبل برادر یا پدر در قلبی سکته سابقه وجود ویژه به هستند خانوادگی سابقه داراي که افرادي•

سالگی 65 از قبل خواهر یا مادر یا

 باال فشارخون بیماري ها آن )براد و خواهر مادر، پدر،( خانواده یک درجه اعضاي از یکی حداقل که افرادي•

.دارند

.است 2 نوع دیابت بیماري به مبتال ها آن خانواده یک درجه اعضاي از یکی حداقل که افرادي•

 HDL  و کلسترول شامل خون چربی اختالالت ها آن خانواده یک درجه اعضاي از یکی حداقل که افرادي•

   دارند  باال LDL و پایین

باالتر و سال 60 سالمندان•

یائسگی سن از بعد زنان•



.مصرف می کنند  ...)سیگار، قلیان، پیپ، چپق و(افرادي که دخانیات•

.افرادي که اضافه وزن و چاقی دارند•

افرادي که مبتال به فشارخون باال و دیابت هستند•

)   بدون سابقه بیماري در افراد درجه یک خانواده( .میلی گرم در دسی لیتر   50کمتر  HDLو زنان با  40کمتر از HDLمردان با •

باال دارند  LDLافرادي که •

.هستند) استرس(افرادي که تحت فشارهاي روانی •

افراد با فعالیت بدنی ناکافی و تغذیه نامناسب•

.در صورت وجود بیش از یک عامل خطر در فرد، اثرات نامطلوب آن ها تشدید می شود•

بنابراین با مشاهده یک یا چند مورد از این عوامل ، مراجعه به پزشک و کنترل آن ها•

.ضروري است تا به این ترتیب، از بروز سکته قلبی جلوگیري شود•





The density of a lipoprotein particle is determined mostly by its protein and

triglyceride content. The higher the lipid content, the less dense the lipoprotein

particle; therefore, the closer they migrate to the top of the tube. Lipoproteins

with high triglyceride and low protein content (CM and VLDL) are less dense

than those with high protein and low triglyceride content (HDL). LDL and IDL are

more dense than VLDL but less dense than HDL. When plasma lipoproteins are

separated by agarose gel electrophoresis, CM remains at the origin and HDL

migrates fastest in the α-region, followed by VLDL in the “pre-β” region and IDL

and LDL in the β region.



Based on the presence and absence of apoB, lipoproteins can be classified as

apoB-containing (CM, VLDL, IDL, LDL) and non–apoB containing (HDL)

lipoproteins. This classification is important because apoB is a nonexchangeable

apolipoprotein, and only one molecule of apoB is present per lipoprotein. ApoB-

containing lipoproteins may or may not contain additional apolipoproteins such

as apoA1, apoC, and apoE. ApoB serves as a structural protein for these

lipoproteins and is always associated with these particles. They are synthesized

mainly by hepatocytes and enterocytes.



Lipoprotein structure









A block in any step of the pathway leads to the accumulation of one or more

lipoproteins. The number over each step in the pathway represents the

functional hyperlipoproteinemia (ORIGINALLY DESCRIBED BY FREDRICKSON)

caused by a block between two intermediates. For example, a block in the

progression from CM to CM remnants results in the accumulation of CM—Type 1

or 5 disease—and presents with high triglycerides and normal cholesterol. A

block in the conversion of VLDL to IDL and LDL results in Type 4 disease (i.e., VLDL

accumulation with elevated triglycerides and frequently elevated cholesterol).

Often the cause of Types 1, 5, and 4 disease is LPL deficiency and the resulting

inability to break down triglycerides.



Type 2 disease results from a block in LDL metabolism and may have a genetic

basis: a defective apoB protein that does not bind to the LDL receptor (LDLR) or

a mutant LDLR that does not recognize apoB. No ideal system is known for

classifying lipid disorders. They can be categorized in many different ways:

primary versus secondary, hereditary versus acquired, and by lipoprotein

fraction phenotypes. In general, each category is heterogeneous with respect to

genetic, clinical, and pathologic factors.



The major protein present in non–apoB-containing HDL is apoA-I, which makes up

about 70% of the HDL protein. HDL is formed in the liver and small intestine. HDL plays

a key role in reverse cholesterol transport, the process by which excess cholesterol is

returned from tissues to the liver, where it is reused or excreted in bile. Besides apoA-I,

HDL contains several apos. In addition to reverse cholesterol transport, other functions

of HDL have been described on the basis of in vitro assays including anti-inflammatory,

antioxidant, antithrombotic, and nitric oxide–inducing mechanisms. Although the role

of reverse cholesterol transport has been suggested as a protective mechanism against

atherosclerosis, these other properties of HDL might also contribute to the “protective”

effect. Consequently, such protection may stem from HDL function rather than from

increased plasma levels of HDL. Nonetheless, therapies targeting increased HDL levels

in plasma remain an active area of research.



LIPOPROTEINS, APOLIPOPROTEINS, AND 
RELATED PROTEINS

Lipoprotein particles are dynamic entities that acquire and shed protein and

lipid components as they circulate in the body. As mentioned earlier, CM and

VLDL particles lose triglycerides and become smaller as they are metabolized.

Thus young VLDL and CM particles are larger and less dense than their more

mature counterparts. For this reason, it is best to view each of the lipoprotein

classes not as a collection of identical particles but as a heterogeneous group. In

fact, distinct lipoprotein sub fractions or subclasses have been well described.



Chylomicrons 

CMs are large particles produced by the intestine that transport lipids of dietary

origin to the tissues of the body. They are very rich in triglycerides but relatively

poor in free cholesterol, phospholipids, and protein. These particles are secreted

into mesenteric lymphatics and reach circulation at the thoracic duct. These

lipoproteins acquire apoC-II, a cofactor for lipoprotein lipase, from plasma. The

interaction of CM with lipoprotein lipase at the luminal surface of capillary

endothelium results in the depletion of triglycerides and surface elements. The

half-life of the CM in human circulation is short—only minutes.



VLDL

particles are produced by the liver and supply the tissues of the body with

triglycerides of endogenous, primarily hepatic, origin and cholesterol. They are

rich in triglycerides, although to a lesser extent than CMs, and have a higher

buoyant density because of their lower lipid/protein ratio. By mass, VLDL

particles contain approximately 50% triglyceride, 40% cholesterol and

phospholipid, and 10% protein, mostly apoB-100 and apoC-I, apoC-II, and apoCIII,

but also apoE. VLDL particles vary widely in size and chemical composition.

Larger particles are rich in triglycerides and apoC. Smaller particles have less of

these two components.



LDL 

LDL consists of approximately 50% cholesterol, mostly esterified; 25% protein,

mostly apoB-100 with traces of apoC; 20% phospholipid; and some triglycerides.

Some LDL is modified and is removed from the circulation by scavenger cells such

as those found in atheromatous plaque. Small, dense LDL contains less

cholesterol ester and has a lower cholesterol/apoB ratio and is believed to be

atherogenic. Increased amounts of the small particles have been found in

patients with several common forms of dyslipoproteinemia that are associated

with CHD. People with high levels of small, dense LDL are at high risk of a CHD

event, which is independent of total LDL concentration.



HDL

In the selective uptake process, SR-B1 promotes cholesterol uptake without apoA-I

degradation. Cholesterol esters are removed from the internalized HDL particles,

and cholesterol-depleted HDLs are resecreted. Mouse models that lack SR-B1

exhibit increased plasma HDL, slower HDL uptake by the liver, and increased

atherosclerosis. Reverse cholesterol transport is reduced. In contrast, mouse

models overexpressing SR-B1 in the liver show increased reverse cholesterol

transport with reduced HDL plasma levels; however, these same mice also exhibit

reduced atherosclerosis. In studies done on humans who maintain normal lipid

profiles, the contribution of SR-B1 to HDL uptake is minimal.



apoA-I 
is catabolized mainly by the kidney through the renal glomerulus. Patients with

kidney disease exhibit impaired cholesterol efflux capacity and are at high risk of

cardiovascular disease.

HDLs are also heterogeneous particles. Discrete HDL particle subpopulations

have been identified on the basis of differences in size or charge, including two

major ultracentrifugation subclasses, HDL2 and HDL3.

HDL3 is smaller than HDL2. The distinction is significant because HDL2 is thought

to be more cardioprotective than HDL3, and people with low levels of HDL2 are

thought to be at increased risk for premature CHD.



ApoA-II makes up about 20% of the HDL lipoprotein and is present on

about two thirds of all HDL particles in humans. The physiologic

function of apoA-II is not fully understood; however, both apoA-I and

apoA-II are required for normal HDL biosynthesis and metabolism.

ApoA-II plays an important role in maintaining HDL particle size and

levels of HDL in plasma. It is also known that apoA-II is associated with

insulin resistance and increased body fat.









MINOR AND ABNORMAL LIPOPROTEINS

Lp(a) is similar to LDL in terms of density and overall composition, and

it can be thought of as an LDL particle to which a large glycoprotein,

apo(a), has been linked to apoB-100 via a disulfide bond. Lp(a) is

generally present in much lower concentrations than LDL; however, in

normal subjects, values can range from less than 20 to 1500 mg/L or

more. Increased levels can be familial, and have been associated with

an increased risk of CHD, cerebrovascular disease, and stroke..



Ideally, patients should fast for 12 hours before venipuncture. CMs are usually present

in postprandial plasma and, depending on the type and amount of food ingested, can

markedly increase the plasma triglyceride (TG) concentration. Concentrations of LDL-

and HDL-cholesterol (LDL-C and HDL-C) also decline transiently after eating, in part as a

consequence of CETP-mediated compositional changes that occur during the

catabolism of CMs. Generally, TC and HDL-C levels can be measured in nonfasting

individuals, greatly facilitating screening and monitoring. Fasting has little effect on

plasma TC levels, and although nonfasting HDL-C levels can be a few mg/dL lower than

fasting levels, this should not lead to misclassification of patients with low HDL levels.

The NCEP Adult Treatment Panel III (ATP III) (NCEP, 2002) has recommended that

patients fast for at least 9 hours before blood specimens are taken for lipid and

lipoprotein analysis.





Each apoB-containing lipoprotein has one apoB molecule; therefore, serum

concentration of apoB reflects the LDL particle number closer than LDL-C level. It

has been claimed that serum apoB concentration is a stronger indicator for CHD

prediction. In contrast, serum apoA-I concentration does not reflect the HDL

particle number (HDL-P). HDL-P shows stronger association with CVD risk

compared to apoA-I levels.



Modified Lipoprotein 

Researchers first noted the enrichment of oxidized lipoproteins in atherosclerosis

lesions from both human and animal models decades ago. Native LDL does not

accumulate in macrophages. Also, when the intracellular cholesterol level is high, LDLR

and the key enzyme in cholesterol biosynthesis, HMG-CoA reductase, will be

downregulated as a negative feedback regulation to keep the intracellular cholesterol

level under control. It is believed that oxidized LDL is taken up by scavenger receptors in

macrophage, which causes lipid accumulation, as the early stage of foam cell

formation. Reactive oxygen species (ROS)–induced lipid peroxidation and lipoxygenase

expressed in cells might be the main source of oxLDL. It is well accepted that the

plasma level of oxLDL is a marker for CHD risk.



Oxidized HDL is commonly considered as dysfunctional because native HDL is

protective to atherosclerosis. HDL isolated from human atherosclerotic lesions is

rich in nitrotyrosine- and chlorotyrosine containing apoA-I. Modified HDL shows

reduced ABCA1- mediated cholesterol efflux capacity from macrophages. One

population study shows that fasting plasma glucose significantly and positively

associates with the oxHDL level in plasma. Therefore, the measurement of

oxidized lipoproteins might be a useful marker of CHD.





HYPERTRIGLYCERIDEMIA

Causes of very high triglycerides that may be associated with
pancreatitis include genetic disorders (LPL deficiency,
apolipoprotein C-II deficiency, apolipoprotein A-V deficiency,
familial hypertriglyceridemia); acquired disorders of the
metabolism (hypothyroidism, pregnancy, poorly controlled
insulinopenic diabetes); drugs (α-interferon, atypical
antipsychotics, β-blockers such as atenolol, bile acid resins, l-
asparaginase, estrogens [oral, not transcutaneous]); protease
inhibitors; raloxifene; retinoic acid drugs; steroids; tamoxifen;
thiazides; diet (alcohol excess, especially with a high–saturated
fat diet); and other diseases (autoimmune chylomicronemia
[e.g., antibodies to LPL, SLE], chronic idiopathic urticaria, renal
disease).



Use of triglyceride-lowering drugs to treat individuals with
triglyceride levels of 500 mg/dL or higher is justified to
prevent pancreatitis in conjunction with therapeutic lifestyle
change. As monotherapy, fibrates can reduce triglyceride
levels by 30% to 50%, immediate-release niacin by 20% to
50%, omega-3 methyl esters by 20% to 50%, extended-
release niacin by 10% to 30%, statins by 10% to 30%, and
ezetimibe by 5% to 10%. Additional clinical outcome trials
are necessary to establish whether these medications can
improve CVD outcomes beyond proven therapies.









For adults, a total cholesterol level of 170 mg/dl or less is now considered optimal,

including an HDL of at least 50 mg/dl. The new 2013 guidelines no longer rely strictly

on cholesterol levels for advising patients or dosing medications. Instead the patient’s

overall health is evaluated for treatment decisions. The guidelines advise assessing

factors such as age, gender, race, whether a patient smokes, blood pressure and

whether it is being treated, whether a person has diabetes, as well as blood

cholesterol levels in determining their risk. They also suggest that health care

providers should consider other factors, including family history. Only after that very

personalized assessment is a decision made on what treatment would work best. The

Risk Calculator developed by the ACC/AHA expert panel is available at:

http:// tools.acc.org/ASCVD-Risk-Estimator/



Trimethylamine-N-oxide
Trimethylamine-N-oxide (TMAO) is a gut biota-dependent metabolite that
contributes to heart disease (Tang et al, 2013). It is produced by the liver after
intestinal bacteria have digested animal protein. TMAO has been shown to
predict cardiac risk in individuals not identified by traditional risk factors and

blood tests.





DMB inhibits microbial trimethylamine (TMA) formation in mice and in human

feces, thereby reducing plasma trimethylamine N-oxide (TMAO) levels after choline

or carnitine supplementation. It consequently inhibited choline-enhanced

endogenous macrophage foam cell formation and atherosclerotic lesion

development in mice without alterations in circulating cholesterol levels.

While mice placed on a choline supplemented diet showed an increase in the

proportions of the bacterial taxon Clostridiales in the gut, DMB induced a decrease

in the proportions of this taxon.

Mice showed no evidence of toxicity to chronic (16-week) DMB exposure.

DMB is found in some balsamic vinegars, red wines, and some cold-pressed extra

virgin olive oils and grapeseed oils.







Should we be concerned about high-choline plant 

foods, such as broccoli, producing the same toxic 

TMAO that results from eating high-choline animal 

foods, such as eggs?



There is no uniform definition of the Mediterranean Diet (MeD) in the

published studies. Common features of the diet are greater number of servings

of fruits and vegetables (mostly fresh) with an emphasis on root vegetables and

greens, whole grains, fatty fish (rich in omega-3 fatty acids), lower amounts of

red meat and with an emphasis on lean meats, lower fat dairy products,

abundant nuts and legumes, and use of olive oil, canola oil, nut oil, or

margarine blended with rapeseed oil or flaxseed oil. The MeD dietary patterns

that have been studied were moderate in total fat (32% to 35%), relatively low

in saturated fat (9% to 10%), high in polyunsaturated fatty acids (especially

omega-3), and high in fiber (27 to 37 g per day).



MNT

Which includes discussion of physical activity, is the primary intervention for patients

with elevated LDL cholesterol. With diet, exercise, and weight reduction, patients can

decrease LDL cholesterol and reduce body inflammation.

Saturated Fatty Acids. Currently in the United States the average intake of saturated fat

is 11% of calories. The recommendation for decreasing LDL cholesterol is 5% to 6%. The

guidelines have no specific recommendation for trans fatty acid intake but recommend

it be decreased with the saturated fat. Saturated fat is generally found in animal

proteins. It is recommended that intake of animal protein, especially red meat and high

fat dairy be decreased.



Trans Fatty Acids. Trans fatty acids (stereoisomers of the naturally occurring cis-linoleic acid)

are produced in the hydrogenation process used in the food industry to increase shelf life of

foods and to make margarines, made from oil, firmer. Most trans fatty acids intake comes

from these partially hydrogenated oils (PHOs). In 2013 the FDA made a decision to remove

PHOs from the “generally recognized as safe” list. This was based on the mounting evidence

that trans fats contributed to ASCVD and was associated with increased LDL cholesterol.

Monounsaturated Fatty Acids. Oleic acid (C18:1) is the most prevalent MUFA in the American

diet. Substituting oleic acid for carbohydrate has almost no appreciable effect on blood lipids.

However, replacing SFAs with MUFAs (as would happen when substituting olive oil for butter)

lowers serum cholesterol levels, LDL cholesterol levels, and triglyceride levels. Oleic acid as

part of the Mediterranean diet has been shown to have antiinflammatory effects.



Polyunsaturated Fatty Acids. The essential fatty acid linoleic acid (LA) is the

predominant PUFA consumed in the American diet; its effect depends on the total fatty

acid profile of the diet. When added to study diets, large amounts of LA decrease HDL

serum cholesterol levels. High intakes of omega-6 PUFAs may exert adverse effects on

the function of vascular endothelium or stimulate production of proinflammatory

cytokines. Replacing PUFAs for carbohydrate in the diet results in a decline in serum LDL

cholesterol. When SFAs are replaced with PUFAs in a low-fat diet, LDL and HDL

cholesterol levels are lowered. Overall, eliminating SFAs is twice as effective in lowering

serum cholesterol levels as increasing PUFAs.



Omega-3 Fatty Acids. The main omega-3 fatty acids [EPA] and [DHA]) are high in fish oils,

fish oil capsules, and ocean fish. Patients who have hypertriglyceridemia need 2 to 4 g of EPA

and DHA per day for effective lowering. Fish oil consumption has been associated with high

levels of HDL cholesterol.

An omega-3 fatty acid from vegetables, alpha-linolenic acid (ALA), has antiinflammatory

effects. CRP levels are reduced when patients consume 8 g of ALA daily. Omega-3 fatty acids

are thought to be cardioprotective because they interfere with blood clotting and alter

prostaglandin synthesis. Omega-3 fat stimulates production of nitric oxide, a substance that

stimulates relaxation of the blood vessel wall (vasodilation).



Dietary Cholesterol

Previous recommendations have been to decrease dietary cholesterol to decrease LDL cholesterol and

reduce ASCVD risk. The ACC/AHA 2013 guidelines no longer make this recommendation, and they

specifically state that dietary cholesterol does not raise LDLs. The 2015 US Dietary Guidelines also

eliminate the recommendation to restrict cholesterol. However it is important to remember that most

high cholesterol foods are also high in saturated fats that do raise LDL cholesterol.

Stanols and Sterols

Plant stanols and sterols isolated from soybean oils or pine tree oil have been known to lower blood

cholesterol by inhibiting absorption of dietary cholesterol. These esters also can affect the absorption

of and cause lower beta-carotene, alpha-tocopherol, and lycopene levels, further safety studies are

needed for use in normocholesterolemic individuals, children, and pregnant women



Fiber

This combination of foods provides a combination of soluble and insoluble fiber.

Proposed mechanisms for the hypocholesterolemic effect of soluble fiber include the

following: (1) the fiber binds bile acids, which lowers serum cholesterol and (2) bacteria

in the colon ferment the fiber to produce acetate, propionate, and butyrate, which

inhibit cholesterol synthesis. The role of fiber, if any, on inflammatory pathways is not

well established. Minerals, vitamins, and antioxidants that are components of a high-

fiber diet further enrich the diet. Insoluble fibers such as cellulose and lignin have no

effect on serum cholesterol levels. For the purpose of heart disease prevention, most of

the recommended 25 to 30 g of fiber a day should be soluble fiber.



Antioxidants

Two dietary components that affect the oxidation potential of LDL cholesterol are the

level of LA in the particle and the availability of antioxidants. Vitamins C, E, and

betacarotene at physiologic levels have antioxidant roles in the body. Vitamin E is the

most concentrated antioxidant carried on LDLs, the amount being 20 to 300 times

greater than any other antioxidant. A major function of vitamin E is to prevent

oxidation of PUFAs in the cell membrane. The AHA does not recommend vitamin E

supplementation for CVD prevention. A dietary pattern that includes increased

amounts of whole grains has increased amounts of vitamin E. Foods with concentrated

amounts of antioxidants are found in phytochemicals known as catechins and have

been found to improve vascular reactivity. Red grapes, red wine, tea (especially green

tea), berries, and broad beans (fava beans) are part of the Mediterranean diet pattern.



Peroxisome proliferator-activated receptor

Three types of PPARs have been identified: alpha, beta, and gamma.

• α (alpha) - expressed in liver, kidney, heart, muscle, adipose tissue.

• β/δ (beta/delta) - expressed in many tissues but markedly in brain, adipose 

tissue, and skin

• γ (gamma) - although transcribed by the same gene, this PPAR through 

alternative splicing is expressed in three forms: 

• γ1 - expressed in virtually all tissues, including heart, muscle, colon, kidney, pancreas, 

and spleen

• γ2 - expressed mainly in adipose tissue (30 amino acids longer than γ1)

• γ3 - expressed in macrophages, large intestine, white adipose tissue.





لسترولکاهش جذب ک: ، لینولئیک اسید، پروپیونیک اسید، فیبر، پروتئین گیاهیCنیکوتین آمید، ویتامین 

کاهش جذب کلسترول: سیر، پیاز، گوشت سفید

)ی، برنجسویا، ماه.(اگر نسبت آرژنین به لیزین در ماده غذایی بیشتر باشد مانع از جذب کلسترول میشود

LDLجلوگیري از اکسیداسیون : سیر حاوي آلیسین و آژوئن

.متیل گزانتین ها باعث لیپولیز میشوند

محدود کردن انرژي بیشترین تاثیر در کاهش کلسترول

اسید چرب اشباع چهار برابر خطرناك تر از کلسترول

چربی خوك غنی از پالمتیک اسید










