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HHYYPPEERRTTEENNSSIIOONN     

BY:Prof. Azza El-medany 

 

:ملاحظت   

.عزة بالإضافت إلّ وُحاث الخيم.المذكزة عبارة عه سلايداث د  

PPss::  tthhee  nnootteess  aarree  iinn  oorraannggee  ccoolloorr  oorr    ggrraayy  ssqquuaarreess  

:: قالج مٍم  وعزف قالج مٍم  وعزفةةالدكخُرالدكخُر     

  خصٕصبً ح قبنذ جذا يٓى َعشف الأدٔيحفً ْزا انذسس انذكزٕس

Vasodilators جذٔل 

: فً الاخزجبس ركٌٕ ح الأصئمحطشٌق حزى قبنذ  

يجبعش      -   

- problem 

َذ اخزبسيأ ٔ  ... نٓزا انذٔاءحٌ رقٕل نك يثلا يٍ الأعشاض انجبَجًأ ة:سط  انًجب  

. يشٌط ٔ فٍّ انًشض انفلاًَ اٌظ انذٔاء انًُبصت حٌ رجٍت نك حبلأ ةحيب انًضألأ  

كذدد أٔ  ... ح عهى اصزخذايبد الأدٔيا ٔاَزٕ رزاكشٔاقبنذ ْزا انضؤال لا رخبفٕ يُٕ ثش سكزٔ

  . اللهء عبإٌ الله يب ٌطهع يٍ صلاٌذارٓب ء عبإٌنً إَ 

.. ٔ قبنذ ثشظٕ يٍ ظًٍ انًضبئم رعطٍُب يشٌط ٌغكً يٍ يشظٍٍ اٌظ انذٔاء انًُبصت نّ

ٔ إَ ْٕ ْزا انٓذف يٍ . ٌعًُ ٌغغم يخٕ . انطبنت ٌفكشإٌٔ قبنذ ْزا انضؤال انٓذف يُٕ 

ٌجغَٕب َفٓى .. يٕ َحفظ ٔ ثش . َظبيُب انجذٌذ   

 يضأنخ قهذ نٓب إَ أَبطجعب ..  الله كهُب ساح َعشف َحم ثئرٌ الله ٔ ء عبإٌِ للا رخبفٕ صّ

فبقزشحذ عهٍٓب رعطٍُب .. يزعٕدٌٍ    MMCCQQحٍكٌٕ صعت عهٍُب ٔ احُى يٕ   

MMCCQQ     فبعطزًُ .. عهى اصبس َزذسة ٔ يب َُفجع ٌٕو الاخزجبس ثضؤال عجٍت  

Lipncott ثشظٕ قبنذ فً كزبة ٔ  

MCQ  حزلاقٕ خهف كم دسس  

  انكزت اصئهخ يب رؤٌذ إَٓبقبنذ قذ رفٍذ يع 

 يٕفقٍٍ جًٍعب ٔ انفبسيب يبدح جًٍهّ جذا ثش َشكز ٔاحُى َذسس
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HHeeaadd  LLiinneess  ::  

 Etiology 

 Risk factors 

 Mechanism 

 Complications 

 Treatment 

AAnnttiihhyyppeerrtteennssiivvee  AAggeennttss::  

 Diuretics 

 Drugs acting on sympathetic system 

 Direct vasodilators 

 Drugs acting on renin-angiotensin aldosterone system 

 Calcium channel blockers 

DDIIUURREETTIICCSS::  

 Initially they increase sodium & water excretion this cause : 

  Reduction in blood volume & C.O. 

 Lately : Reduce peripheral resistance 

TTeeaamm NNoottee:: 

MMaaiinn Mechanism : 

- Reduce Blood Volume & Cardiac output 

LLaatteellyy  ::   

- Vasodilator effect  

CClliinniiccaall  uusseess::  

 Are effective alone for mild or moderate essential hypertension. 

 In severe hypertension they are given in combination with other antihypertensive agents. 
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AAddrreennoocceeppttoorr  ––BBlloocckkiinngg  AAggeennttss::  

 β- adrenoceptors are used in  mild to moderate hypertension. 

 In severe cases used in combination with other drugs. 

 They lower blood pressure: 

            By decreasing  cardiac output.  

             Inhibiting the release of renin from the kidney. 

TTeeaamm NNoottee:: 

In Hypertension  increase of sympathetic activity means :  HR,  C.O ,  Heart contractility 

β - adrenoceptors  reduce sympathetic activity result in  C.O 

αα--AAddrreennoocceeppttoorr  BBlloocckkeerrss::  

 They block α- receptors in arterioles and venules. 

 More effective when given in combination with β-blockers or diuretics. 

 

 

 

VVAASSOODDIILLAATTOORRSS  

CCoommppeennssaattoorryy  RReessppoonnssee  ttoo  VVaassooddiillaattoorrss   

  

  

TTeeaamm NNoottee:: 

β-blockers >> work on    CO + renin  

α-blockers >> work on    peripheral resistant 
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VVaassooddiillaattoorrss 

Na nitropruside  Diazoxide  Minoxidil  Hdralazine   

Arterio & venodilator  Arteriodilator  Arteriodilator  Arteriodilator  Site of action  

Release of nitric oxide ( NO) 

((IItt ’’ss  aa  ppootteenntt  

vvaassooddiillaattoorr))  

Opening of 

potassium 

channels  

Opening  of  potassium 

channels in smooth 

muscle membranes by 

minoxidil sulfate (active 

metabolite )  

Direct  Mechanism of 

action  

Intravenous infusion  Rapid 

intravenous  

Oral  Oral  Route of admin.  

Na nitropruside  Diazoxide  Minoxidil  Hdralazine  Con.Vasodilators  

Severe hypotension  Hypotension, reflex tachycardia, palpitation, angina, salt and 

water retention  ( edema)  (To avoid side effect : in combin 

with β-blocker and Diurtic )  

Adverse effects  

1.Methemoglobinduring 

infusion 

2. Cyanide toxicity 

3. Thiocyanate toxicity  

Inhibit insulin release 

from β cells of the 

pancreas  causing 

hyperglycemia 

Contraindicated in 

diabetic  

Hypertrichosis. 

(excess growth of 

hear)  

Contraindicated in 

females  

 lupus 

erythematosus 

like syndrome  

Specific adverse 

effects  

 

 

Na nitropruside  Diazoxide  Minoxidil  Hdralazine  Continue 

Vasodilators  

1.Hpertensive 

emergency 

1.Hypertensive emergency 1.Moderate –

severe 

hypertension 

1.Moderate -severe 

hypertension. 

Therapeutic uses  

In combination with diuretic & β-blockers 

2.Severe heart 

failure  

2.Treatment of hypoglycemia 

due to insulinoma ( cancer of 

pancreas lead to     insulin)  

2.correction of 

baldness  

  (  لعلاج الصلعلعلاج الصلع )

2.Hypertensive 

pregnant woman  
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CCAALLCCIIUUMM  CCHHAANNNNEELL  BBLLOOCCKKEERRSS::  

 Inhibit calcium influx (there will be relaxation)  

 into arterial smooth muscles and cardiac tissues. 

 Classified into: 

 1-Dihydropyridine group (ex.:nifedipine) is more selective as vasodilator than a cardiac 

depressant. 

    2-Verapamil is more effective as cardiac depressant. 

    3- Diltiazem has intermediate effect. 

CClliinniiccaall  uusseess  

 Treatment of mild  to moderate essential hypertension 

TTeeaamm NNoottee:: 

CCAALLCCIIUUMM  CCHHAANNNNEELL  BBLLOOCCKKEERRSS ::    

 site of action therapeutic use mechanism  

Dihydropyridine 

group 

nniiffeeddiippiinnee  

Vasodilator selective  mild  to moderate 

essential hypertension  

Inhibit calcium influx 

into arterial smooth 

muscles and cardiac 

tissues.  

Verapamil  Cardiac selective  

Diltiazem  Cardiac selective  

  

AAnnggiiootteennssiinn  CCoonnvveerrttiinngg  EEnnzzyymmee  IInnhhiibbiittoorrss  ((  AACCEEII  ))  

 Inhibition of ACE leads to: 

 Inhibition the synthesis of angiotensin II. 

 The stimulation of  Kallikrein-Kinin system. 
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SSiitteess  ooff  aaccttiioonn  ooff  AACCEE  iinnhhiibbiittoorrss  &&  RReecceeppttoorr  bblloocckkeerrss     

 

         AACCEEII  CChhaarraacctteerriissttiiccss:: 

 Unlike  vasodilators ; no reflex sympathetic activation; so they can be used safely in patients with 

ischemic heart disease. 

PPhhaarrmmaaccookkiinneettiiccss::  

 Captopril, enalapril and ramipril . 

 All are rapidly absorbed from GIT after oral administration. 

 Food reduce their bioavailability. 

 All are prodrugs,converted to the active metabolite in the liver (Except Captopril). 

 Captopril has a short half-life ,taken 2-3 times daily. 

PPhhrrmmaaccookkiinneettiiccss::  

 The other drugs have long half-life. 

 Enalaprilat is the active metabolite of enalapril is available only for intravenous use for hypertensive 

emergency. 

 All ACEI are distributed to all tissues except CNS. 

TTeeaamm NNoottee::     We have 3 drugs for Emergency patient : 

11--  ACEI ex:enalapril                                  

22--  vasodilators ex :Na nitropruside  + Diazoxide  
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CClliinniiccaall  uusseess  

 Effective in treating essential hypertension & hypertension in patients with : 

  - High plasma renin activity ( young & white 

          people) 

     - Ischemic heart disease. 

     - Diabetic nephropathy . 

 Treatment of heart failure . 

AAddvveerrssee  eeffffeeccttss  

 Severe hypotension  

 Acute renal failure in patients with renal artery stenosis. 

 Hyperkalemia  

 Dry cough,wheezing ,angioedema  

 Captopril  may cause neutropenia ( decrease in WBC) ,  proteinuria ( protein in urea ) & loss of 

taste. 

CCoonnttrraaiinnddiiccaattiioonnss:: 

 During the second and third trimesters of pregnancy due to the risk of : fetal hypotension ,anuria 

,renal failure & 

     malformations . 

 Bilateral renal artery stenosis or stenosis of a renal artery with solitary (  ( الأخزِكليً َاحدي دَن 

kidney. 

DDrruugg  iinntteerraaccttiioonnss::  

 With potassium-sparing diuretics  

 NSAIDs impair their hypotensive effects by blocking bradykinin-mediated  vasodilatation.      
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TTeeaamm NNoottee::      

ACEI Characteristics 

Unlike  vasodilators ; no reflex sympathetic activation;  

so they can be used safely in patients with ischemic heart disease.  

Adverse effect  Use  Mechanism  Drugs  

Severe hypotension  

Acute renal failure in 

patients with renal 

artery stenosis. 

Hyperkalemia  

Dry cough,wheezing 

,angioedema  

Captopril  may cause 

neutropenia ( decrease 

in WBC) ,  proteinuria ( 

protein in urea ) & loss 

of taste . 

Effective in treating 

essential 

hypertension & 

hypertension in 

patients with : 

 - High plasma renin 

activity ( young & 

white people) 

- Ischemic heart 

disease. 

- Diabetic 

nephropathy . 

Treatment of heart 

failure . 

Inhibition the synthesis 

of angiotensin II. 

The stimulation of  

Kallikrein-Kinin system. 

Captopril,  

enalapril  

and  

ramipril  

AAnnggiiootteennssiinn  rreecceeppttoorr  ––bblloocckkiinngg  ddrruuggss::  

 Mechanism of action : 

 Block AT1 receptors. (AT1  angiotensin 1)  

 Advantages over ACEI : 

 11--They have no effect on bradykinin system causing neither: cough,wheezing nor angioedema  

22--Complete inhibition of angiotensin 11actions. 

LLoossaarrttaann  

 Orally effective 

 Has a potent active metabolite. 

 Long half-life, taken once daily. 

 Can not cross BBB 
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AAddvveerrssee  eeffffeeccttss::  

 As ACEI except for cough ,wheezing , and angioedema. .( alrgic adema )  

 Same contraindications as ACEI. 

  

..ٌىا مقاروً طلبج مىي دكخُري عزي اعملٍا ..ٌىا مقاروً طلبج مىي دكخُري عزي اعملٍا    

CCoommppaarriissoonn  bbeettwweeeenn  AACCEEII  &&  AAnnggiiootteennssiinn  RRss  bblloocckkeerr     

 

  

Adverse effect  Mechanism   

- Severe hypotension  

- Acute renal failure in patients with 

renal artery stenosis. 

- Hyperkalemia  

- Dry cough,wheezing ,angioedema  

Captopril  : may cause neutropenia ( 

decrease in WBC) ,  proteinuria ( protein 

in urea ) & loss of taste . 

- Inhibition the synthesis of angiotensin II. 

- The stimulation of  Kallikrein-Kinin 

system. ( activte the bradykanin ) 

ACEI  

(Captopril, enalapril 

and ramipril )  

As ACEI except for cough ,wheezing , 

and angioedema (alergic adema). 

Same contraindications as ACEI. 

Block AT1 receptors. 

Advantages over ACEI : 

1- They have no effect on bradykinin 

system causing neither: cough,wheezing 

nor angioedema  

 2- Complete inhibition of 

angiotensin 11actions. 

Angiotensin 

receptor –blocking 

drugs 

( Losartan )  


