
IV. DRUGS THAT LOWER PLASMA LIPIDS 
[ ANTIHYPERLIPIDEMIC DRUGS ]

نظرة عامّة  :-أ

ينقصّتغذوي ا ّ،ّالبلازماّالمرتفعCّكوليسِْتيرولإنقاصإنّ .1  ّ التصََلُّبٌّطارإختأوّدوائي ا

. الناجمّعنهCHDّوالمرضّالقلبيّالتاجيatherosclerosisّّالعصَيدِيّ 

.... بنكرياسّمهد دّللحياةّإلتهابيسب بTGsّالغليسريدثلُاثَِيُّات إرتفاع.2

:                                                   hyperlipoproteinemiasالشَّحْمِيَّةفرَْطُ بروتيناتِ الدَّمِ .3

وّرولالكوليستإستراتفيّالبلازماّفيّجسيماتّلب هاّكارهّللماءّمنCّالـينقل-(أ)

CّوّفسفولبيديبغلافّةومحاطTGsالغليسريدثلُاثَِي اتّ وواحدّأوّأكثرّمنّ،حر 

قّجسيماتّالبروتينّالشحميّهذهّبنسبةّال. apoproteinsيصميمّبروتين TGـوتفر 
. HDLوIDLوVLDLوLDLإلىّيصميمّالبروتينالوبنمطCّإستراتإلىّ

بحالاتّكلاهماويرتفع. CـأوالTGsـيتجل ىّمرضّشحومّالبلازماّبارتفاعّال-(ب)

.معق دةّ









:الدم الأدوية المفيدة في علاج فرط شحوم -ب

hydroxy 3-methyl glutaryl-coenzyme A reductase-3مثبطات الـ .1 [ 
HMG-CoA reductase[(statins: )

Lovastatin [mevinolin ] [ Mevacor ] , simvastatin [ Zocor ] , 
pravastatin [ Pravachol ] , fluvastatin [ Lescol ] , atorvastatin [ Lipitor 
] , and rosuvastatin [ Crestor ] lower LDL cholesterol and total 
cholesterol .

-3تيرولالكوليستصنيعّمثب طاتّتنافسي ةّللإنزيمّالمحد دّلمعد لّ: MOAآليةّ الفعل
hydroxy 3-methyl glutaryl-coenzyme A reductase [ HMG-CoA

reductase[.ّتصنيعّالـّوبنقصCّفيّقبطّمعاوضةتحدثّزيادةCّالبلازماّمنّقبل

وّّ%  50-30الكل يCّّالـصّْنقِّتُّ.الكبدّعلىLDLّالـالكبدّعبرّزيادةّعددّمستقبلات

LDL-C60( %rosuvastatin. )ّتستعملّلخفضCّتسب بّ.وغيرهّالدمّالعائلي

(المخطط العضل ) الربيداتإنحلالو myositisالعضلاتإلتهاب

rhabdomyolysisّ،ّـسميةّ كبديةّ وزيادة ال،ّهياجّ،ّقلقaminotransferases.









 three M's": meat (pork"الاعتماد على الذرة /داء الذرة/ pellagraالبلاغرا) B3الفيتامين / النياسينيتميزّ عوز 
fatback); molasses; and meal (cornmeal). ) بالتهاب الجلدdermatitis و الخرفdementia و الإسهال

diarrhea (3Ds . ) ّلسمك اويتواجد في اللحوم الحمراء ..  الإمتصاصمتلازمة سوء والمزمنة ةيلاحظ عادةً  مع الكحولي

dairy productsوالدجاج  والخضار و
B. Niacin (nicotinic acid)

Niacin [NYE-uh-sin] reduces LDL-C by 10% to 20% and is the most effective agent for 
increasing HDL-C. It also lowers triglycerides by 20% to 35% at typical doses of 1.5 to 3 
g/day. Niacin can be used in combination with statins, and fixed-dose combinations of 
long-acting niacin with lovastatin and simvastatin are available. [Note: the addition of 
niacin to statin therapy has not been shown to reduce the risk of ASCVD events.]

1. Mechanism of action

At gram doses, niacin strongly inhibits lipolysis in adipose tissue, thereby reducing 
production of free fatty acids (Figure 22.8). The liver normally uses circulating free fatty 
acids as a major precursor for triglyceride synthesis. Reduced liver triglyceride levels 
decrease hepatic VLDL production, which in turn reduces LDL-C plasma concentrations.

Niacinالـ. 2 (nicotinic acid) :ّالـينقصLDL-C10—20 %ّالـوهوّالأقوىّّفيّزيادة
HDL-C .ّالـينقصTG20—35 %ّيمكنّتوليفهّمعّ. يوم/غ3—1.5بالجرعات
كفيتامينّلمعالجةّداءّالذرةّ. ىستاتين .  pellagra( رَةبلِاغّْ)يستعملّبجرعاتّأصغرّكثيراّ 

الدهنيةفينقصّإنتاجّالأحماضالشحمييثبطّتحللّالشحمّفيّالنسيجّ: آلي ةّالفعلّ. أ
ّالكبدّيستخدمّالأحماضّ( . 22.8الشكلّ)الحرة مهمةّلتالدهنيةإذّأن  صنيعّالجائلةّطليعةّ 
فيّ LDL-Cالـ،ّمماّينقصّتركيزVLDLّالـالكبدّينُقِصّإنتاجTGsّنقصّ. TGsالـ

.البلازماّ



Niacin inhibits the intracellular lipase of adipose tissue via receptor-mediated signaling, possibly reducing VLDL production 
by decreasing the flux of free fatty acids to the liver. Sustained inhibition of lipolysis has not been established, however.



Nicotinic acid : inhibits TG production & VLDL secretion. MOA: affects on 
lipolysis via a G-protein-coupled orphan receptors called HM74A and 
present in adipocyte membrane. It also influences hepatic diacylglycerol
transferase .  

:  الضائرةالتأثيرات-(ب)

دّ،ّحك ةّأوّشعورّحرقّالجلدّ-(1) الذيّيمكنHّوإطلاقPGّـالبسببّ) تور 

تأثيراتهّتناولهّبعدّالوجباتّينُق( . تجنبهّبأخذّأسبرينّقبلهّبنصفّساعةّ  ّ صّأيضا

.الجانبي ةّ

وقرحةّالمعدةّاضطراب الهضم ووفرطّالسك رtransaminaseّـالتنشيطّ-(2)

 macularبقعي ةووذمةالبلازمي اليوريكحمض إرتفاعوتأثيراتّكلوي ةّّ 
edema.



Fibrates : decrease VLDL markedly, and hence TG. 
MOA : agonist for a subset of lipid-controlled gene regulatory elements [PPARs],PPARa (nuclear receptors) increase transcription of gene for lipoprotein 
lipase,ApoA1 and ApoAs . They increase hepatic LDL-C uptake..

سابقة في التسميات الكيميائية تدل على وجود أكسجين زائد عن الإشباعبيَرُوكْسِيّ 

C. Fibrates. Fenofibrate [fen-oh-FIH-brate] and gemfibrozil [jem-FI-broh-zill] are derivatives 
of fibric acid that lower serum triglycerides and increase HDL-C.

1. Mechanism of action
The peroxisome proliferator–activated receptors (PPARs) are members of the nuclear 
receptor family that regulate lipid metabolism. PPARs function as ligand-activated 
transcription factors. Upon binding to their natural ligands (fatty acids or eicosanoids) or 
antihyperlipidemic drugs, PPARs are activated. They then bind to peroxisome
proliferator response elements, which ultimately leads to decreased triglyceride 
concentrations through increased expression of lipoprotein lipase (Figure 22.9) and 
decreased apolipoprotein (apo) CII concentration. Fenofibrate is more effective than 
gemfibrozil in lowering triglyceride levels. Fibrates also increase HDL-C by increasing the 
expression of apo AI and apo AII.

3-analoguesFibric acid :الفيبراتFibrates :الـFenofibrateّوالـ
gemfibrozilّالـتنقصّالفبريكمشتقاتّحامضTGsّالـوتزيدHDL-C.

طةّال: آلي ةّالفعلّ أعضاءّمنّفصيلةّ( PPARs)وميالبيَرُوكْسِيزللِمُكاثِرّْ—مستقبلاتّالمُنشَ ِ
مّ —مُنشََّطَةانتساخكعواملّ PPARsالـتعملّ. الشحماستقلابمستقبلاتّنووي ةّتنُظَ ِ

ّارتباطّ. الرابط/باللجين أوّالدهنيةالأحماضّ)الطبيعيةالربائط/اللجائنإذّأن 
طّ( الآيكوزانويدات ثمّترتبطّبعناصرّ. PPARsالـأوّالأدويةّالمضادةّلفرطّالشحومّينُشَ ِ

الـعبرَّزيادةّتعبيرTGsّالـ،ّالتيّتؤديّفيّالنهايةّإلىّنقصّالبيروكسيةمُكاثِراستجابةّ
lipoprotein lipaseplasma(ّ22.9الشكل )ّالـونقصapolipoprotein (apo) CII

ّ الفيبراتتزيدّ. TGsالـفيّخفضّالجيمفيبروزيلفع الّأكثرّمنّالفينوفيبرات.  الـأيضا
HDL-Cّالبروتينيينبزيادتهاّالتعبيرّعنّالصميمين.apo AI and apo AII.







 three"الاعتماد على الذرة /داء الذرة/ pellagraالبلاغرا) B3الفيتامين / النياسينيتميزّ عوز 
M's": meat (pork fatback); molasses; and meal (cornmeal). ) بالتهاب الجلد

dermatitis و الخرفdementia و الإسهالdiarrhea(3Ds. ) ّةيلاحظ عادةً  مع الكحولي

يتواجد في اللحوم الحمراء و السمك و الدجاج  والخضار و..الإمتصاصالمزمنة و متلازمة سوء 

dairy products.

:الإستعمالوموانع الضائرةالتأثيرات -

cholecystitisالمرارةّوإلتهابcholelithiasisيسب بّتحص يّصفراويّفينوفيبرات
تفاعلاتّجل.عضلاتّوغثيانّوإسهالّخفيفّوألمّهضميةّ إضطراباتوّ  ّ دي ةّوأحيانا

نقصّالشبقّ .الذكورّعندlibidoّونعاسّونادراّ 

sulfonylureasـيزيحّال & warfarinّالألبومينّمن.

.الكبديّينبغيّاستعمالهّبحذرّفيّالخللّالكلويّأوّ

4-Ezetimibe (Zetia)® :ّـالنواقليحصرCّالدقيقّفيّالمعي ّ .Cـالمتصاصا،ّمنقصا

البلازماCّينقصّستاتين،ّّوبتوليفهّمعّ% TG10وّ%  18البلازماCّينقصّّلوحدهّّ

72. %

لّ .والإسهالّ،ّيسب بّالتعبّوألمّالبطنّجداّ متحم 



Cholestyramine [koe-LES-tir-a-meen], colestipol [koe-LES-tih-pole], and colesevelam [koh-le-
SEV-e-lam] are anion-exchange resins that bind negatively charged bile acids and bile salts in the 
small intestine (Figure 22.10). The resin/bile acid complex is excreted in the feces, thus lowering 
the bile acid concentration. This causes hepatocytes to increase conversion of cholesterol to bile 
acids, which are essential components of the bile. Consequently, intracellular cholesterol 
concentrations decrease, which activates an increased hepatic uptake of cholesterolcontaining
LDL-C particles, leading to a decrease in plasma LDL-C. [Note: This increased uptake is mediated 
by an up-regulation of cell surface LDL receptors.]

الصفراويةّ الحموضمحتجزات -5

5. Bile acid sequestrants : Cholestyramine (Questran)® , colestipol
(Colestid)® and colesevelam (Wel Chol)®

الكلوريدادلّتب.....الكبدّتربطّالأملاحّالصفراوي ةّفيّالأمعاءّوتمنعّعودتهاّإلىّراتينات
Cl-ّعبرّالمعيّلاتمتصّ . معّالحمضّالصفراوي  .

LDLعندّالمرضىّذويّبعضّمستقبلاتّ% ( 20-10) البلازماCّتستعملّلإنقاصّ
.  الطبيعي ةّ

 ّ .التأثيراتّالهضمي ةّالأقلّ colesevelamـلل. والغثيانّالإمساكماتسب بمأمونةّ،ّنادرا

....والوارفارينكالديجيتال،ّاللامتأي نةالأدويةّإمتصاصتنقصّ







F. Proprotein convertase subtilisin kexin type 9 inhibitors

Proprotein convertase subtilisin kexin type 9 (PCSK9) is an enzyme 
predominately produced in the liver. PCSK9 binds to the LDL receptor on the 
surface of hepatocytes, leading to the degradation of LDL receptors (Figure 
22.11). By inhibiting the PCSK9 enzyme, more LDL receptors are available to 
clear LDL-C from the serum. Alirocumab [al-i-ROK-ue-mab] and 
evolocumab [e-voe-LOK-ue-mab] are PCSK9 inhibitors, which are fully 
humanized monoclonal antibodies. These agents are used in addition to 
maximally tolerated statin therapy in patients with heterozygous or 
homozygous familial hypercholesterolemia, or in patients with clinical 
ASCVD who require additional LDL-C lowering. 

Proproteinالـمثبطاتّ convertase subtilisin kexin type 9 (PCSK9) (ّإنزيم
علىLDL receptorّالـيرتبطّهذاّالإنزيمّمعّمستقبلاتّ( : ينُتجَّعلىّنحوّسائدّفيّالكبد

إلىّتدركها  ّ تثبيطّهذاّالإنزيمّيزيدّتوافرّ(. 22.11الشكلّ)سطحّالخلاياّالكبدية،ّمؤديا
والـAlirocumabّالـ. بالتاليّمنّالمصلLDL-CالـوتصفيةLDLّالـمستقبلاتّ

evolocumabّللـمثبطانPCSK9ّعلىّنحوّتاممُؤَنسنانالنسيلةوهماّمضادانّوحيدا  .
لةَّأعظمي ا ّبالستاتينيستعملانّبالإضافةّإلىّالمعالجةّ عندّ( الستاتينحتملّزيادةّلاّت)المُتحََمَّ

يجوتالمُتغَايِريالدمّالعائليّكوليستيرولمرضىّفرطّ المُتمََاثِلةَِّجُوتّ الزَيّْوّذويّالزَّ
 atheroscleroticالعصيديأوّعندّالمصابينّبالداءّالقلبيّالوعائيّبالتصلبّالألَائِل

cardiovascular disease (ASCVD) ّ إضافي ا  ّ .LDL-Cللـالذينّيتطلبونّإنقاصا





When combined with statin therapy, PCSK9 inhibitors provide potent 

LDL-C lowering (50% to 70%). They may also be considered for 
patients with high ASCVD risk and statin intolerance. PCSK9 inhibitors 
are only available as subcutaneous injections and are administered 
every two to four weeks. Monoclonal antibodies are not eliminated 
by the kidneys and have been used in dialysis patients or those with 
severe renal impairment. PCSK9 inhibitors are generally well 
tolerated. The most common adverse drug reactions are injection site 
reactions, immunologic or allergic reactions, nasopharyngitis, and 
upper respiratory tract infections.

قدّ. ستاتينعندّتوليفهاّمعّ% LDL-C 50—70للـخفضّ PCSK9الـتوفرّمثبطاتّ

للمرضىّذويّ  ّ العصيديالكبيرّللداءّالقلبيّالوعائيّبالتصلبالإختطارتعطىّأيضا
حقناتّتحتّالجلدّفقطّوتعطىPCSK9ّالـتتوافرّمثبطاتّ. الستاتينوحالاتّعدمّتحملّ

تستعملّلمرضىّبالكليةّوالنسيلةلاّتطُرَحّالأضدادّوحيدةّ. إلىّأربعّأسابيع—كلّأسبوعين

ّ . أوّالمصابينّبخللّكلويّوخيمالدِيال ضائرةالالتأثيراتّ. هذهّالأدويةّمتحملةّعموما

تفاعلاتّمقرّالحقنّوتفاعلاتّ  ّ ّمناعي ةّوالْتِهابُّاأرََجِي ةالأكثرّحدوثا وعداوىلبلُْعومِّالأنَْفِي 

.المسلكّالتنفسيّالعلويّ



G. Omega-3 fatty acids

Omega-3 polyunsaturated fatty acids (PUFAs) are essential fatty acids that are 
predominately used for triglyceride lowering. Essential fatty acids inhibit VLDL and 
triglyceride synthesis in the liver. The omega-3 PUFAs eicosapentaenoic acid (EPA) 
and docosahexaenoic acid (DHA) are found in marine sources such as tuna, halibut, 
and salmon. Approximately 4 g of marine-derived omega-3 PUFAs daily decreases 
serum triglyceride concentrations by 25% to 30%, with small increases in LDL-C and 
HDL-C. Over-the-counter or prescription fish oil capsules (EPA/DHA) can be used for 
supplementation, as it is difficult to consume enough omega-3 PUFAs from dietary 
sources alone. Icosapent [eye-KOE-sa-pent] ethyl is a prescription product that 
contains only EPA and, unlike other fish oil supplements, does not significantly raise 
LDL-C. 

ضروريةّدهنيةأحماضّ: PUFAs))3—الأوميغااللاتشََبُّعْ العديدة الدهنيةالأحماض 
حامضّيوجدّ. فيّالكبدTGوالـVLDLّالـتثبطّتصنيعّ. الغليسريدتستعملّلخفضّثلُاثَيُِّّ

التونافيّمصادرّبحريةّمثلّ (DHA)الدوكوزاهيكزاينوئيكو(EPA)الإيكوزابنتانوئيك
PUFAs))3—الأوميغاالـالبحريّ—ميليّغرامّمنّالمشتق4حواليّ. والسلمونوالهلبوت

ينقصّ  ّ .  LDL-Cوالـّ LDL-Cالـمعّزيادةّصغيرةّفيّ% 25—20المصليTGsّالـيوميا
بالوصفةّوغيرّالوصفةّمتمماتّ،ّ (EPA/DHA)يمكنّاستعمالّكبسولاتّزيتّالسمكّ

.  فيّالنظامّالغذائيّفقطPUFAsّ))3—الأوميغاحيثّيصعبّاستهلاكّالمقدارّالكافيّمنّ
علىLDL-Cّالـلاّيزيدّ EPAالـالمُنتجَّالوصفيّالذيّيحتويّفقطّعلىّإيثيلالإيكوزابنت

.نحوّمعتدّمثلّمتمماتّزيتّالسمكّالأخُرىّ



Omega-3 PUFAs can be considered as an adjunct to other lipid-
lowering therapies for individuals with elevated triglycerides (≥500 
mg/dL). Although effective for triglyceride lowering, omega-3 PUFA 
supplementation has not been shown to reduce cardiovascular 
morbidity and mortality. The most common side effects of omega-3 
PUFAs include GI effects (abdominal pain, nausea, diarrhea) and a 
fishy aftertaste. Bleeding risk can be increased in those who are 
concomitantly taking anticoagulants or antiplatelet agents. L7 

نّللشحومّللأفرادّالمصابي—مساعدةّللأدويةّالخافضةPUFAs))3—الأوميغايمكنّاعتبارّ

المراضةلمّتنقصPUFAsّ))3—الأوميغاالمتمماتّ. TGs(≥500 mg/dL)الـبزيادةّ

تتضمنّالتأثيراتّالجانبية. TGsالـالقلبيةّالوعائيةّونسبةّالوفياتّرغمّفعاليتهاّفيّخفضّ

و( ألمّبطنّوغثيانّوإسهال)تأثيراتّمعديةّمعويةPUFAs))3—الأوميغاللـالشائعةّأكثرّ

ّسمكي رّومضاد اتّالنزفّعندّالمتناولينّمضاد اتّالتخثاختطاريزدادّ. مَذاقٌّتِلْوِي 
.الصفيحات

------------------------------



للاطلاع 

Peroxisome proliferator receptor α (PPAR-α) is yet another nuclear 
receptor highly expressed in liver and kidneys, which uses lipid-lowering 
drugs (eg, fenofibrate and gemfibrozil) as ligands. Consistent with its 
major role in the regulation of fatty acid metabolism, PPAR-α mediates 
the induction of CYP4A enzymes, responsible for the metabolism of fatty 
acids such as arachidonic acid and its physiologically relevant derivatives. 
It is noteworthy that on binding of its particular ligand, PXR, CAR, and 
PPAR-α each form heterodimers with another nuclear receptor, the 
retinoid X-receptor (RXR). This heterodimer in turn binds to response 
elements within the promoter regions of specific P450 genes to induce 
gene expression.





• Difficulty level: Hard

• 28. Each of the following patients (1 to 5) was found to have an abnormal lipid profile and was placed on a lipid-
lowering diet for 4 months. None had any history of ischemic heart disease. The results of the patients’ fasting lipid 
profile after 4 months of diet are given in the following table.

• Triglycerides (mg/dL)          LDL (mg/dL)          HDL (mg/dL)

• 1                         300                                     120                         20

• 2                         190                                     130                         25

• 3                         300                                      210                        20

• 4                         230                                      180                        65

• 5                         180                                      120                        45

• Normal values    < 200                                   < 130                     > 35

• -----------------------------------------------------------------------------------------------------

• Abbreviations: HDL, high-density lipoprotein; LDL, low-density lipoprotein.

• For which one of the following patients would it be most important to recommend an antihyperlipidemic drug at this 
time?

• A. Patient 1     B. Patient 2     C. Patient 3     D. Patient 4     E. Patient 5

• Learning objective: Outline the therapeutic uses of antihyperlipidemic drugs.

• 28. C All of the patients except patient 5 should start a lipid-lowering drug therapy, as they still have an abnormal lipid

profile after 4 months of diet. Patient 3, however, is the one who needs the drug therapy the most, because he has 
three risk factors: high triglycerides, high low-density lipoprotein (LDL), and low high-density lipoprotein (HDL) levels.

• A Patient 1 has high triglycerides, normal LDL cholesterol levels, and low HDL cholesterol levels (two risk factors).

• B Patient 2 has normal triglycerides and normal LDL cholesterol levels but low HDL cholesterol levels (one risk factor).

• D Patient 4 has marginally high triglycerides and high LDL cholesterol levels but very high HDL cholesterol levels (an 
HDL > 60 mg/dL represents a negative risk factor).



12. A 46-year-old man suffering from familial hypercholesterolemia was found to have total 
cholesterol of 430 mg/dL despite many months of treatment with lovastatin. Triglyceride 
levels were normal. His physician decided to add niacin to the therapeutic regimen. Which 
of the following molecular actions most likely mediated the therapeutic efficacy of niacin 
in the patient’s disease?

• A. Inhibition of very-low-density lipoprotein (VLDL) production by the hepatocyte
• B. Inhibition of high-density lipoprotein (HDL) synthesis by the liver
• C. Increase of circulating fibrinogen                            
• D. Stimulation of lipolysis in adipose tissue
• E. Decreased absorption of exogenous cholesterol
• Learning objective: Explain the mechanism of action of niacin.
• 12. A Niacin inhibits very-low-density lipoprotein (VLDL) production by hepatocytes, which 

in turn decreases production of low-density lipoprotein (LDL). The mechanism of this 
action is still uncertain but seems to involve
• A decreased synthesis of triglycerides by the liver
• An inhibition of lipolysis in adipose tissue, which in turn causes a decreased delivery of   

free fatty acids to the liver
• A stimulation of lipoprotein lipase activity, which enhances hydrolysis of VLDL and 

delivery of triglycerides to adipose tissue
B Niacin actually increases the synthesis of high-density lipoprotein (HDL) by the liver. It also 

can cause hyperuricemia in about 20% of patients by an unknown mechanism.
C Niacin causes a substantial reduction of fibrinogen levels, which can be of value in case of 

atherosclerosis or thrombosis.
D Niacin actually inhibits lipolysis of triglycerides by hormone- sensitive lipase in adipose 

tissue.
E Niacin has negligible effects on exogenous cholesterol absorption.



Difficulty level: Medium
14. A 52-year-old obese man suffering from gout and hypertension

was found to have low-density lipoprotein (LDL) cholesterol of 360 
mg/dL (normal < 130 mg/dL) and a serum uric acid of 15.5 mg/dL
(normal 4.0−8.5 mg/dL). Other laboratory values were within 
normal limits. A lipid-lowering therapy was prescribed. Which of 
the following antihyperlipidemic drugs would be relatively 
contraindicated in this patient?

A. Cholestyramine B. Niacin     C. Ezetimibe D. Lovastatin E. 
Gemfibrozil

Learning objective: Describe the main contraindications of niacin.
14. B Niacin is relatively contraindicated in patients suffering from gout and hyperuricemia because it tends to increase

uric acid levels.
A Cholestyramine could be appropriate in this patient because he has 

an isolated increase of low-density lipoprotein (LDL).
C, D Statins are effective in all disorders involving elevated levels of 

LDL.
E Fibrates are useless (reduction of LDL is usually negligible) but not 

contraindicated in this patient.



• 15. A 56-year-old woman suffering from familial hypercholesterolemia was 
found to have total cholesterol of 470 mg/dL (normal < 200 mg/dL) despite many 
months of treatment with lovastatin. Triglyceride levels were normal. The physician 
decided to add niacin to the therapeutic regimen. Which of the following drugs 
should be given during the first days of therapy to avoid niacin-induced flushes?

• A. Warfarin B. Atropine     C. Aspirin     D. Prazosin E. Gemfibrozil
• Learning objective: Describe the clinically relevant drug interactions with niacin.
• 15. C The cutaneous vasodilation and uncomfortable flushes are adverse effects 

that most people experience after each dose of niacin. They seem to be primarily 
prostaglandin-mediated, and therefore an aspirin (or another nonsteroidal anti-
inflammatory drug) can alleviate the flushing in many patients. Because these 
effects undergo rapid tolerance, aspirin is needed only during the first days of 
therapy.

• A There is no rationale for the use of warfarin. In fact, niacin can cause a substantial 
reduction of circulating fibrinogen

• levels, which actually reduces the risk of thrombosis.
• B There is no rationale for the use of atropine. Moreover, the drug would worsen 

the cholestyramine-induced constipation.
• D Prazosin would increase the niacin-induced vasodilation.
• E Gemfibrozil is used only in case of hypertriglyceridemia. In this patient, 

triglyceride levels are normal.



• Pellagra was especially a problem for the poor in the South 
whose meals usually consisted of the "three M's": meat (pork 
fatback); molasses; and meal (cornmeal). Today pellagra 
continues to be a problem in developing countries where 
there is significant malnutrition or where niacin-deficient 
foods such as corn and rice are the primary sources of 
nutrition

مالبلاغراكانتّ• نّاللحومّمشكلةّللفقراءّفيّالشمالّالذينّتتكونّوجباتهمّعادةّ 

دّسوءّفيّالدولّالناميةّفيّوجوالبلاغرااليومّتستمرّمشكلةّ.الذرةّوالدبسّوّ
.رزّوالأمثلّاعتمادّالتغذيةّعلىّالذرةّالنياسين—التغذيةّأوّالأطعمةّالمعوزة



F. Omega-3 fatty acids 
Omega-3 polyunsaturated fatty acids (PUFAs) are essential  fatty acids that are predominately used for 

triglyceride lowering. Essential fatty acids inhibit VLDL and triglyceride synthesis in the liver. The omega-
3 PUFAs eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) are found in marine sources such 
as tuna, halibut, and salmon. Approximately 4 g of marine-derived omega-3 PUFAs daily decreases 
serum triglyceride concentrations by 25% to 30%, with small increases in LDL-C and HDL-C. Over-the-
counter or prescription fish oil capsules (EPA/DHA) can be used for supplementation, as it is difficult to 
consume enough omega-3 PUFAs from dietary sources alone. Icosapent [eye-KOE-sa-pent] ethyl is a 
prescription product that contains only EPA and, unlike other fish oil supplements, does not significantly 
raise LDL-C. Omega-3 PUFAs can be considered as an adjunct to other lipid-lowering therapies for 
individuals with significantly elevated triglycerides (≥500 mg/dL). Although effective for triglyceride 
lowering, omega-3 PUFA supplementation has not been shown to reduce cardiovascular morbidity and 
mortality. The most common side effects of omega-3 PUFAs include GI effects (abdominal pain, nausea, 
diarrhea) and a fishy aftertaste. Bleeding risk can be increased in those who are concomitantly taking 
anticoagulants or antiplatelets. 

تثبطّتصنيعّالـّإذّ.الغليسريدلخفض ثلُاثَِيُّ اللاتشََبُّعالعدَيدة الدُهْنِيٌّةتستعمل الأحماض  
VLDL ّوالـTGّـّتوجدّال.الكبدّفيomega-3 PUFAs eicosapentaenoic acid 
(EPA) ّوالـdocosahexaenoic acid (DHA) ّالتونافيّمصادرّبحريةّمثل

ّ.والسلمونّ( المفلطحةّأضخمّالأسماكّ)halibutوالـهلبوت غرامّمنّهذه4ّإن 
تنقصّالـّ  ّ .HDL-CوالـLDL-Cّللـمعّزيادةّقليلةّ% TG25%--30المشتقاتّيوميا

Icosapentيمتازّالـّ..مكملاتEPA/DHAّ)يمكنّاستعمالّكبسولاتّزيتّالسمكّ
ethylّالمحتويّعلىEPAّفقطّبعدمّزيادةّالـLDL-C ّ  omega-3تعدّالـّ.كثيرا

PUFAs ّمساعدةّلخافضاتّالشحومّعندّمرضىّارتفاعّالـTG(≥500 mg/dL.)ّلم
) هضميةّتّتسببّاضطرابا.والوفياتّتنقصّهذهّالمكملاتّنسبةّالمرضّالقلبيّالوعائيّ

ّ( وإسهالّألمّبطنّوغثيانّ تناولّالنزفّمعاختطارقدّيزدادّ.سمكيّوّمَذاقٌّتِلْوِي 
.الصفيحاتمضاداتّالتخثرّأوّمضاداتّتكدسّ



Allele [ˈaliːl] NOUN . Genetics alleles (plural noun)

each of two or more alternative forms of a gene that arise by mutation and are found at the same place 
on a chromosome.Also called allelomorph.

=

An allele is a variant form of a given gene. Sometimes, the presence of different alleles of the same gene 
can result in different observable phenotypic traits, such as different pigmentation. A notable example of 
this trait of color variation is Gregor Mendel's discovery that the white and purple flower colors in pea 
plants were the result of "pure line" traits which could be used as a control for future experiments. 
However, most genetic variations result in little or no observable variation.

=

An allele is an alternative form of a gene. Organisms typically have two alleles for a single trait, one being 
inherited from each parent.

=

Any of the possible forms in which a gene for a specific trait can occur. In almost all animal cells, two alleles 
for each gene are inherited, one from each parent.

=

Allele definition, any of several forms of a gene, usually arising through mutation, that are responsible for 
hereditary variation.

https://www.bing.com/search?q=define+allelomorph


Heterozygous vs Homozygous FH
May 19, 2014 / By Marie Louise Brumit /
6 Comments 
Familial hypercholesterolemia, or FH, is an inherited genetic disorder that affects the body’s ability to manage 

cholesterol. The result is very high levels of LDL, or “bad” cholesterol, from birth. This protracted exposure to 
high levels of LDL leads to a twenty fold increase in the risk of premature cardiovascular disease. Only about 
10% of people with FH have been diagnosed. Diagnosis is important because there are many available 
treatments and early aggressive treatment can lower your risk for heart disease or stroke.

Inheriting FH: Understanding Autosomal Dominance
The gene mutation that causes FH is autosomal dominant. This means that a parent with the disorder has a 50% 

chance of passing that gene to each of his or her children. If a child inherits the gene, because it is dominant, 
he or she will have the disorder. The term autosomal vs x-linked refers to the fact that the gene is not related 
to the sex chromosomes. It does not matter if it is the mother or the father who has the gene, or if the child is 
a girl or a boy. 

Autosomal dominant disorders, like FH, tend to appear in each generation in a family. Because of this, people with 
FH have a family history of heart disease or stroke. However, if the child does not inherit the FH gene from his 
or her affected parent, he or she will not have the disorder and cannot pass it on to the next generation.

Heterozygous vs Homozygous FH
If you inherit the FH gene from one parent you will have heterozygous FH, meaning you have one FH gene and one 

normal gene. About 1 in 250 people around the world have heterozygous FH. Heterozygous FH is characterized 
by very high LDL cholesterol (above 190 for adults or above 160 for children) and a family history of high 
cholesterol, heart disease or stroke.

If both of your parents have FH and you inherit the FH gene from each of them, you will have homozygous FH, 
meaning you have two FH genes. Having two FH genes makes the disorder much more severe. Homozygous FH 
is very rare. Approximately 1 in one million people worldwide has homozygous FH. Homozygous FH is 
characterized by extremely high levels of LDL cholesterol and symptoms can be seen in childhood. Homozygous 

FH is much more difficult to treat adequately and people with homozygous FH can suffer from cardiac events even 
before the teen years.

https://thefhfoundation.org/author/marylouise
https://thefhfoundation.org/heterozygous-vs-homozygous-fh







