                   Angina Pectoris  
· Sudden, Severe, pressing chest pain starting substernal & radiate to left arm. 

· Due to: Imbalance between the myocardium oxygen requirement & oxygen supply. 

· Risk factors are: 

· Age.

· Sex.

· Obesity. 

· Smoking. 

· Diabetes. 

· Stress. 

* Classification of Angina:  

1. External Angina: 

· Stable, atherosclerotic, classic, effort, exhasional angina. 

· Due to: Obstruction of coronaries by atheroma. 

               2.  Variant, vasospastic Angina (Pirnzmetel Angina): 

· Due to spasm of coronaries. 
               3.  Unstable Angina (Occurs at rest):
· Due to: Spasm & partial obstruction of coronaries.

 N.B.: Sudden obstruction           Extension myocardial infarction           angina shock                                         

                          Sudden death.   

               4. Silent, ambulatory Angina: 

· Angina without pain. 
· Sudden death becomes of heart ischemia.  

N.B.: 
                                            Decrease cardiac demands             (    Decrease Cardiac work. 

                                                        for Oxygen.  

- How to treat Angina 

                                              Increase Oxygen supply to          (     difficult medically But  

                                                       Coronaries.                                        treated surgically.  

* The Primary groups of drugs used in angina treatment (3):
    1. Organic Nitrates.                                                                         

    2.  Ca channel blockers. 

    3.  -blockers. 

* The Secondary group of drugs used in Angina treatment (1):

    4. Antiplatelets & Anticoagulants.   
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Comparison of the effects of organic nitrates and an arteriolar vasodilator (dipyridamole) on the coronary
cireulation. /&l Control. Bl Nitrates dilate the collateral vessel, thus allowing more blood through to the underperfused region (mostly by
diversion from the adequately perfused area). [Cl Dipyridamole dilates arterioles, increasing flow through the normal area at the expense.
of the ischaemic area (in which the arterioles are anyway fully dilated). (CAD, coronary artery disease.)





I. Nitrates & Nitrites 

   N.B.:  Nitrites are NOT used in Angina treatment. 

                                       Long Acting:  Heamatoglobuline "NOT used at all"  


                           (Used in the treatment of cyanide toxicity)


                                       Short Acting: Amyl Nitrites. 

* Preparation: 

            1. Short Acting: Start within few minutes & total duration of action (15-30 Min.) 

· Organic Nitrates:  

· Nitroglycerine (Glyceryl trinitrates): used as sublingual tablets. MCQ
Intermediate & long action: oral, ointment, buccal tablets also there is IV route in severe cases (but it cause tolerance)
· Isosorbide dinitrates: As sublingual spray.(short)

· Amyl Nitrite: Inhalation. 
     2. Long Acting:  Action will start within 1 hr. & continue to hours. 

· Nitroglycerine. 

· Isosorbide dinitrates. 

· Isosorbide mononitrates. 

· Erythrityl tetranitrates. 
· They are given: 

· Orally. 

· Ointment.

· Buccal.

· Transdermal patch. 

· Parenterally. 

* Absorption:  
               Well absorbed according to the routs: 

1. GIT: For long acting. 

2. Sublingual: For short acting. 

3. Transdermal: For long acting. 

4. Inhalation: For the short acting. 

* Metabolism:  
· Through 1ST pass hepatic metabolism. 
· Short acting has a low oral bioavailability (10%-20%). So, they are not given orally to avoid 1ST pass metabolism.

· Nitroglycerine metabolites (2 Dinitro forms "active" & 2 Mononitro forms "inactive"). 

· The Dinitro forms are active & have significant vasodilator effect.
· Isosorbide dinitrates metabolites (5-mononitrate)is an active metabolite used clinically. 

· Excretion: As metabolite through kidney.
* Mechanism of action:  
· Nitroglycerine                                                                               Nitric Oxides. 

· Guanylyl Cyclase & NO actions                                      increase the cGMP.

· cGMP               dephosphorelate myosin light chain (Myosin-LC- Po4) to (Myosin-LC).

· Causing muscle relaxation (vascular & non vascular smooth muscle)
*Small Mechanism:
             -Negative inotropic effect on heart (Not a main Mechanism). 

*Pharmacological Action: 

· Nitrates relax all types of smooth muscles (vascular or non-vascular). 

· Relax both arteries & veins but more effective on veins. 

· They have NO direct effect on Cardiac or skeletal muscles. 

· NO (Nitric Oxide) released stimulate guanylyl cyclase. 
· In platelets cause increasing in cGMP that decreases platelet aggregation. 
* Clinical Uses: 

· Short acting            for acute attacks. 
· Long acting             for prophylactic. 
· Treatment of all types of angina. 
=
1. Angina of Effort: MCQ 

· Due to: 

               a- Decreased venous return. 

               b- Decreased B.P. 

    c- Decrease peripheral vascular resistance.
· Both a, b & c:  decrease  myocardial requirement through: 
· Redistribution of coronary blood flow. 

· Antiplatelets.
· -ve ionotropic effect on heart.  

2. Variant Angina: 

· Main Mechanism: Vasorelaxation to relax the spasm. 

· Relax smooth muscle of epicardial coronary & artery & relief coronary spasm. 

3.  Unstable Angina:  

      Main Mechanism: Antiplatelets: 

a. Decrease myocardial oxygen requirement. 
b. Relief coronary spasm. 

c. Decrease platelets aggregation. 
*Adverse Effect: 

· Orthostatic hypotension.

· Throbbing headache (vasodilatation to temporal vessels)
· Tachycardia. 

· Facial or cuteneous flushing. 

· Tolerance (Tachyphylaxis)

· Salt & Water retention. 

· Carcinogenicity. (proved in animal only b/c nitrosamine ) but therapeutic dose doesn't cause 
· Methemoglobinemia only with Nitrites. 
·  Tolerance: 
1. Decreased response to nitrates            decreases (SH) donors in tissue. OR

2. Compensatory mechanism: (happens with Long  Exposure)
a. Increase sympathetic changes. 

b. Salt & water retention.

         3. May reverse the favorable hemodynamic changes caused normally by Nitroglycerine. 
مثل العمال في المصانع اللي تستخدمه من كل اثنين واحد يصير عنده صداع و لما يتفنش من الشغل جيه variant angina 
* Contraindications: 

1. Nitrates are contraindicated in increased intracranial pressure. 

2. Nitrates can be used safely in increased intraocular pressure (Glaucoma). MCQ 

                               II. Calcium Channel Blockers 

· They block Ca entry in myocardium causing: 
· Decreased myocardial contractility & myocardium Oxygen requirement. 

· Decrease H.R. causing decreased oxygen requirement. 

· Ca channel blockers (Arteriolar dilators): 

· Dihydropyridine: Mainly Arterio-dilator. 

· Verapamil: Mainly on cardiac tissue. 

*Mechanism of Action:    (As mentioned in Hypertension lecture) 
*Clinical Uses: 

· In all types of angina BUT very effective in variant angina. 
( after load ,( HR & (dilation of coronary
· Used mainly in prophylactic therapy.
Short acting ( cause myocardial infarction (Not used clinically)

Long acting ( can be used only in prophylactic.
          III.  adrenoceptors Blocking Drugs  

· They are NOT vasodilators. ( NOT used in variant angina MCQ
· They are used in the treatment of angina. 

· They decrease both H.R. & myocardial contractility that decrease myocardial oxygen requirement at rest & in exercise. So, Improve exercise tolerance.  

· Not used in Variant angina. 

· Used in Unstable & Effort angina. 

· Best used: Selective -blocker especially in asthmatic & diabetic patients. 

· -blocker with intrinsic sympathomimetic is NOT used.     

*Clinical Uses: 

1. They are effective in prophylactic treatment of classic & unstable angina. 

2. They are NOT used in variant angina. 

3. They are effective in the treatment on silent or ambulatory angina (no pain). 

4. Decrease mortality of patient with recent myocardial infarction. 
*Contraindication:


- in heart failure..     



Some types of congestive heart failure ( betalol can be used b/c remodeling


- In asthmatic pt.

ناقص

                 IV. Potassium Channel Openers (Nicorandil) 
- Maintain membrane potential at resting potential.

- Hyper polarization to cell membrane.

- Reduce AP. 

a) Nicorandil






b) Monoxiil sulphate
· Activation of potassium channels. MCQ 
   - active metabolite of menoxidil (prodrug
· Nitric Oxide (NO) release. MCQ


   - antihypertensive & antianginal drug.
· Arterio-dilator & veno-dilator. MCQ

   - arteriodilator ONLY.
· Used in prophylactic therapy


   - K+ channel opener.

· Side effects: 





   - same side effects + hirsuitism
- Headache. 

- Flushing. MCQ
- Dizziness. 

· Menoxidin Sulphate is another drug. 

*Drug Treatment of Angina:   

1. Acute Attacks: 

        - Short acting nitrates or nitrites. (sublingual MCQ)
 
   - Short acting isosorbide dinitrate 
2. Prophylactic Therapy:
a. Long acting Nitrates. 
b. Ca Channel Blockers

c. -adrenoceptors Blockers. 

d. Potassium channels openers.  

               3. Treatment of angina could be Mono or in combination with other drug. 

*Combination Therapy: 

· Nitrate + -adrenoceptors blockers.

· Ca channel blocker + -adrenoceptors blocker (U should know which one).
· Ca channel blockers + Nitrate. 

· Ca channel blockers + -adrenoceptors blocker + Nitrates. 
· Nitrate + Potassium channel openers.
* Surgical Treatment:  

                      - Balloon.

                      - Coronary by pass. 

* Unstable Angina & Acute Coronary Syndrome: (blocked by thrombus)
· Anti coagulant (Heparin) & Antiplatelets (Aspirin) play a major role in therapy.

· Nitroglycerin & (-blockers should be added. 

· Ca channel blockers should be added in refractory cases. 

* Fatty Acid Oxidase Inhibitors: 
· Oxidation of fatty acids as a source of energy needs more oxygen that oxidation of carbohydrate. 

· Drugs that shift myocardial metabolism towards the use of glucose (fatty acid oxidase inhibitors) have the potential of reducing the oxygen demands without changing the hemodynamic state. 

                                        e.g. Trimetazidine.   
تمت بحمد الله هذه المذكرة بعد إضافة بعض الملاحظات والفيقرز عليها ,,,
ألف شكر لبنات 426 اللي كتبوها والله يعطيهم ألف عافيه ويكتبها في ميزان حسناتهم ,,.

لا تنسونا من صالح دعائكم ,,,

خالد الشهري ,,,
-Nitrites





Glutathione S-transferase (Denitration)








