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اللهم طهر قلبي من النفاق وعملي من الرياء ولساني من الكذب وعيني من الخيانة فأنت تعلم خائنة الأعين وما تخفي الصدور

اللهم اهدني لاحسن الاعمال والاخلاق .. اللهم انك تحب العفو فعفو عنا
اللهم تقبل صيامنا واجعله كفارة لما سبق من ذنوبنا وعصمة فيما تبقى من اعمارنا وارزقنا اعمالا صالحة ترضى بها عنا يا ذا الجلال والاكرام

ربنا واتنا في الدنيا حسنة وف يالاخرة حسنة وقنا عذاب النار برحمتك ياراحم الراحمين

إخواني الطلاب .. أخواتي الطالبات دفعة 426
 هنيئا لكم هذه السنة .. وستكون إن شاء الله أفضل سنة لكم 

نحن فارم بل تيم قمنا بجمع سلايدات البنات مع الأولاد في هذه المذكرة 

مع إضافة نوتات هذا العام والأعوام الماضية  

نسأل الله أن تنفعنا وإياكم ... وتعود بالنفع لغيرنا

إن أصبنا فمن الله وان أخطانا فمنا ومن الشيطان

اوجة شكر خالص إلى الأخت دعاء البلوي دفعة 424 ""
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Note :  some authors include Type C,D&E as type “B ”    
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Affinity : 
· Is the ability of drug to combine with the receptor. 

· Drug + receptor ( drug receptor complex ( effect. 

          Efficacy :(intrinsic activity) 
                   increase concentration ( increased efficacy

· Is the capacity of drug receptor complex to produce an action. 

· Is the maximal response produced by a drug (Emax). 

· It depends on the number of drug-receptor complexes formed  and the efficiency with which the activated receptor produces cellular action.
 » E.g. if a Drug A can reduce the blood pressure from 160 to 140 in dose of 10 mg. and Drug B reduces the pressure of 160 to 150 in a dose of 5 mg.

        ▪ Drug A is therefore has more efficacy than does Drug B
Note, even if we increase the dose of Drug B upto 10 mg it will not reduce the blood pressure to less than 150 but it will have adverse effects.
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          Dose-Response Curve : 

· Graded dose-response curve. E.g. Ach. 

· Quantal (all or none) curve to measure the degree of toxicity.

          Median Effective Dose ( ED50) :  -MCQ-

· It is a dose of the drug that gives 50% of the maximal response.

· Is a measure of the potency.
          Potency : 

▫ it is inversely proportional to ED50
▫ it is a measure (in weight)  of how much ( amount) drug is required to elicit a given response ( produce action ).
▫ It depends in part on the affinity of receptor for binding with drug and in part on the efficiency with which drug- receptor interaction is coupled  to response.

▫ The lower the dose required  for given response ,the more potent is the drug

▫ it is most often expressed as the dose of drug that gives 50% of the maximal response

▫ How ever efficacy is more important than potency clinically. 
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Figure 2-5. Changes in agonist concentration-effect curves produced by a competitive antagonist (panel A) or by an
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a competitive antagonist. This is not the case with an irreversible antagonist, which reduces the maximal effect the ago-
nist can achieve, though it may not change its EC,




 

Difference between efficacy and potency:
►Amiloride(low efficacy) can cause no more 
than 5% of 
filtered sodium to be excerted
 ►Benzofluride ( moderate efficacy) cause
 about 10 % excretion of filtered sodium

 ►Frusamide ( high efficacy ) cause 25%
 excretion of filtered sodium. 

       Therapeutic Index :  -MCQ- 

· Therapeutic index= LD5o/ ED50 .

· Is a measure of safety. 

· Large value (wide margin of safety)=> penicillin. 

· Small value (narrow margin of safety) => warfarin. 

· If the therapeutic index is lesser or equal to 1 => the drug is toxic. 

· The larger the index the larger safety. 

e.g lithium ,  Digoxin
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        Median Lethal Dose ( LD50 or TD50) :   -MCQ-

· is a dose of the drug that required to produce death in 50% of individuals.
Minimal effective Dose: The dose that gives minimum effective response
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 Maximal effective dose: that gives maximum response.
       Agonist : 

· is the drug that combine with receptor and produce a response (has affinity and efficacy).

        Antagonist:  -MCQ-

· is a drug that combines with a receptor without producing responses. 

· It blocks the action of the agonist. 

· Has affinity but no or zero efficacy.
◙ Note :

»They inhibit the binding of agonist drugs or endogenous  agonist .

» there is often structural similarity b/w the chemical structures of the agonist and antagonist molecules.
        Kind of Agonist: 

· Full agonist. 

· Partial agonist.

       


       1-Full Agonist: 

· a drug that combines with its specific receptor to produce maximal effect by increasing its concentration (high affinity and high efficacy). 

        2-Partial Agonist: -MCQ-
             combines with its receptor and evokes (produce) a response as a full agonist but connot   produce maximal effect regardless of concentration. (high affinity and partial efficacy).

 ◙Note : 

 Full agonist depends on the dose volume ( the larger the dose the higher the affinity &efficacy will be .)
But in partial agonist is dose independent ( never give maximum response )

» e.g. Pindolol ( β-adrenoceptor blocker)

Pindolol is especially used when a patient suffers from both hypertension and Cardiac failure. In this case, if we give him a B-blocker (propanlol), it will decrease his blood pressure by inhibiting the Adrenaline effect of vasoconstricting the endothelial muscles AND it will decrease the activity of the heart complicating the patients conditon.

Instead, we give this patient Pindolol which blocks the full binding of adrenaline and causes the adrenaline to be a partial agonist ( affecting the heart and the vessels in a moderate way with minimized adverse effects ).
· Examples: 

· Morphine-strong drug- = full agonist.

· Naloxone = antagonist. 

· Nalophine = partial agonist. 

3-Inverse agonist: substances produce effects that are opposite to those of the agonist. e.g. β-carbolines (at Benzodiazepine receptor)
◙ Note :

This is not considered as antagonist because it has affinity and activity in the receptor not only affinity (like the antagonists)  

- It is clinically rare to find some drugs like that.
Inverse agonist can be regarded as drug with negative efficacy, to distinguish it from agonist (+ve efficacy ) and competitive antagonist (zero efficacy)


  Kinds of Antagonist: 

1- physiological antagonist. 

2- Chemical antagonist.

3- Pharmacological antagonist. 

        ►   Chemical Antagonist: 

· Simple chemical reaction. 

· No receptor.

· Examples: 

· Anti-acid NaHCO3 neutralizes gastric HCl. 

· Heparin and proteamine sulfate  => give inactive complex.

· Iron and deferoxamine. 

        ►  Physiological Antagonism: 

· physiological effect is antagonized . 

· Drugs acting on different receptors. 

· Examples: 

· Noradrenaline => vasoconstriction => increase blood pressure.

· Histamine => relaxes vascular smooth muscle => decreases blood pressure. 

· Noradrenaline is used in anaphylactic shock to rise blood pressure.

          ►Pharmacological Antagonism: 

· When 2 drugs compete (agonist + pharmacological antagonist) for the same receptor to produce different action. 

· The antagonist partially or completely prevent the pharmacological agonist effect. 

· Both drugs act on the same receptor.

         Pharmacological Antagonist: 

· Reversible competitive antagonist. 

· Irreversible competitive antagonist.

 



Reversible Competitive Antagonist:  ( both drug compete for the same receptor)            

· The antagonist dissociates rapidly from the receptor. 

· The antagonist effect can be reversed by increasing the concentration of the agonist. 

· The dose response curve is shifted to the right. 

· The dose response curve is parallel. 

· Example: acetylcholine –agonist-  + atropine –antagonist-. Acetylcholine acts on muscrinic receptors  at smooth muscles of intestine and causes contraction, where as Atropine acts on same receptors and causes relaxation. 

· Emax  ( maxium effect )can be obtained by increasing the concentration of agonist.

· it is direct mechanism by which one drug can reduce the effect of other drug 

Irreversible Competitive Pharmacological Antagonist : 

· the antagonist dissociates very slowly or not at all from the receptor. 

· The action of antagonist cannot be overcome by increasing the concentration of the agonist ( Emax cannot be obtained).
-     Their presence also produce parallel shift to the right of agonist dose response curve.
-     But the curves are NOT parallel in high dose . 

· The maximum response is depressed, reflecting the fact that antagonist effect can not be over come by the addition of greater  dose of agonist. 

· E.g Phenoxybenzamine and epinephrine. 



◙ Note : ( doctor said that we will have MCQ on this so concentrate with us ) 

1) on figure 1 we notice :

  - if we increase the concentration the efficacy will be :

    a)max in full agonist

    b)partial in partial agonist ( not like full agonist )

2) on figure 2 we notice : 

the same as figure 1 except that if we have a full agonist with

    Lower affinity it takes more time to produce it maximum effect .

3)on figure 3 we notice :

  a)agonist alone produce it max effect with the lowest time .

  b)competitive antagonist ( to overcome it & get the maximum effect )

    - increase the concentration of agonist .

    -take more time

   c)irreversible antagonist it has two cases :

      1) low dose : to overcome we can increase agonist concentration & take more time

      Than competitive to produce it is maximum effect

      2)high dose : we cannot produce the maximal effect even if we increase both( time 

      & agonist concentration ) so we said above that the curve will be not parallel in High dose .    

Spare receptors :
 ▪ Many full agonists are capable of eliciting maximal response (MCQ) at very low occupancies, often less than 1% ,such system is said to be possess spare receptors.

▪ This means response can be achieved with a lower concentration of hormone or neurotransmitter ,than if fewer receptors were present .

▪ Economy of hormone/neurotransmitter is thus achieved at expense of providing more receptors

◙ NOTE : It has many G-protein
Synergism:  -MCQ-

· When the therapeutic effect of one drug is enhanced by another drug.

· Types: addition and potentiation. 

1- Addition: (summation)
· when the net effect of 2 drugs used together is equal to the sum of the individual drug effect. 1+1=2 

-    example: β-adrenocptor blocker plus a thiazide diuretics have an            additive (antihypertensive effect) in treatment of hypertension.
2- Potentiation:  -MCQ-( to make more powerful)
· when the net effect of 2 drugs used together is greater than the sum of the individual drug effect. 1+1 > 2 

· example : sulphamethoxazole + trimethoprim the anti microbial cortimoxazole (bactericidal). 
-     or when one drug have no effect as own but increases the effect of  other drug (i.e  0+2 =5 )
   eg. levodopa and carbidopa.
Pro-drug :
it is a drug which is  pharmacologically inactive ,after administration, by the action of enzymes , it is chemically altered to active form in the body.

 e.g  Enalapril to Enalaprilat

       Aspirin   to Salicylates

       Levodopa  to Dopamine

       Valcicovir  to Acyclovier

Dose:

It represents the amount of a drug to produce an effect

Therapeutic dose:

A dose which is required to produce a therapeutic effect

Toxic dose:

The dose which produces a toxic effect


Loading dose:

A large initial single or multiple doses are given for some drugs to achieve a rapid steady state concentration

Maintenance dose:

The dose which is used to maintain the steady – state concentration or to maintain the therapeutic effect of a drug. It is given at a fixed interval time

ED50 (Effective dose 50):

The dose or concentration which produces 50% of the maximum effect at the dose or concentration which produces effect in 50% of the population in a group.

TD50 (Toxic dose 50):

The dose or concentration which produces toxic effects in 50% of the population in a group.

LD50 (Lethal dose 50):

     The dose or concentration which kills 50% of the animals in a group

 Variation In Drug Response

1- Tolerance:

· is a gradual decrease in responsiveness to a repeated administration of a drug.

· Slow in onset (takes days or weaks to develop).

· Original effect can be produced by increasing the dose. 

· Examples: alcohol, morphine, barbiturate.


2- Tachyphylaxis:  -MCQ-

·  is rapidly decrease in responsiveness to a repeated administration of a drug. 

· Rapid in onset.

· Original effect cannot be reproduced even with a large dose of the drug. 

· Examples:  ephedrine, amphetamine.

3- Drug Resistance: 

· is the complete loss of the effectiveness of antimicrobial or anti-tumor drugs. 

   4- Intolerance : (Hyper-reactivity)

· is increase in response within the therapeutic dose. 

· Example: orthostatic hypotension after chlorpromazine (tranquilizer).
Factors Modifying Drug Action:

· Physiological factors.

· Pathological factors. 

· Genetic factors. 

· Environmental factors.
· Interaction with other drugs 

         1) Physiological factors: 

                    Age, sex, pregnancy, lactation. 

A- Age: 

1- New born:  -MCQ-

· ↓ acid secretion (gastric secretion). 

· ↓ microsomal enzymes ( glucuronyl transferase).

· ↓ plasma protein binding.

· ↓ glomerular filtration and tubular secretion.

· Immaturity of BBB in neonates. 

· Examples: 

· GIT absorption of ampicillin and amoxicillin is greater in neonates due to decreased gastric acidity.

· Cholramphenicol ( grey baby syndrome: inadequate glucouronidation of chloramphenicol with drug accumulation. 

· Sulfonamides ( hyperbilirubinemia and kernicterus.  

     

2- Children: 

· tetracycline (C/I) ( permanent teeth staining. 

· Corticosteroid (C/I) ( growth + development retardation.
· Antihistaminic (C/I) ( hyperactivity instead of hypoactivity. 

3- Old age: 

· ↓ liver functions by diazepam, theophylline.

· ↓ kidney functions (e.g. aminoglycosides, penicillin, digoxin). 

· ↑ sensitivity to CNS depressants (e.g. diazepam, morphine). 

· ↓ plasma protein binding.( more free drug ( wide range of distribution )
·   Several enzymes are important for drug metabolism , ( hepatic microsomal oxidase, glucuronyl and acetyl transferase) have low activity in neonates 

·    Certain drugs may lead to serious consequences  


 e.g. chloramphenicol causing gray baby syndrome. 


        sulphonamides causing kernicterus & hyperbilirubinemia ( MCQ)

◙ NOTE : 

 kernicterus : Jaundice associated with high levels of unconjugated bilirubin, or in small premature infants with more modest degrees of bilirubinemia

·  Activity of hepatic microsomal enzyme also decreases  with age leading prolonged half life of some drugs.


e.g. Benzodiazepines, theophyllines

           This may lead to accumulation of drug on repeated doses.

·    Drug elimination is less efficient in new born babies , and in old people so that drug produces greater and more prolonged effects at extremes of age .especially drugs which are excreted through kidneys as

      there is decrease in G.F.R 

·   Tubular function is also diminished.

   e.g. Normal plasma half life of gentamicin is 1-4 hrs, in babies it is 10 hrs and in premature babies it may be up to 18 hrs.

     G.F.R declines to 25% ,in person of 50 years of age and 50% in person 75 years of age.

·   gentamycin ,Digoxin ,pencillin are contraindicated in old people.

B- Sex: 

          examples are: 

· testosterone increases the rate of biotransformation of drugs.
· Decreased metabolism of some drugs in female (diapzam) 

· Pregnancy:

· ↑ cardiac output, leading to increased renal blood flow and glomerular filtration and increased renal elimination of drugs.

-     Maternal plasma albumin concentration is reduced 
· ↑ GFR and renal elimination. 

· Lipophilic drugs cross placental barrier + slowly excreted.

· ↑ vd.

· ↑ metabolic rate of some drugs. 


        2) Pathological Factors: 

A- Liver Disease:  -MCQ-

· prolongation of action. (↑ Half life of drugs ( T1/2). 
· Decreased plasma protein binding for warfarin, tolbutamide ( adverse effects ( increased free form ( increase action). 

· Decreased hepatic blood flow ( decreases clearance  of morphine. 

· Impaired liver microsomal enzymes  ( decreases diazepam
B- Renal Disease: 

· ↓ GFR. 

· ↓ tubular function, e.g. penicillin, digoxin, gentamycin. 

· ↓ plasma albumin . 

C-  Malnutrition: 

· ↓ plasma protrein binding of drugs. 

· ↓ amount of microsomal enzyme. 

· ↑ portion of free unbound drug, e.g. warfarin.

    
3) Genetic Factors: 

               Pharmacogenetics: 
                 ▪  Is the study of the relationship between genetic factors and drug response
                 ▪ Abnormal drug reaction due to genetic disorder (idiosyncrasy). 
                 ▪ genetic polymorphism ( more than one form ) : is the existence in a population

                   of 2 or more phenotype with respect to the effect of a drug 

                  ►Examples of genetic factors : 

1-   Acetylation enzymes deficiency: 

· e.g. isoniazid. 

· Deficiency of acetyl transferase (non-microsomal). 
Kind of acetylation :

· Slow acetylator phenotype ( peripheral neuropathy. 

· Rapid acetylator phenotype ( hepatitis. 
2- Pseudocholinesterase deficiency: 

· succinyl choline (skeletal muscle relaxant). 

· Succinyl choline apnea: apnea due to paralysis of respiratory muscles. 


3- Malignant hyperthermia: 

· (by suxamethonium due to inherited abnormality in Ca 2+ release from  sarcoplamic reticulum in striated muscles.)
· increased calcium release, muscle spasm, increase the temperature. 
4- Glu-6-P dehydrogenase deficiency (G-6-PD): -MCQ-

· G-6-PD deficiency in RBC,s ( hemolytic anemia upon exposure to oxidizing drugs, e.g. 

· Antimalarial drug,  primaquine. 

· Long acting sulphonamides. 

· Fever bean (favism).   

    4) Environmental Factors: 

             microsomal enzyme inducers: alcohol, smoking (nicotine).

5) Interaction with other Drugs. 
DRUG COMBINATION (Drug-Drug Interaction) 

    Drug Combination: 

                 Is 2 or more drugs are taken at the same time (drug-drug interaction).

                 Types of drug-drug interaction: 

· harmful. 

· Useful. 

                 Where it happens? 

· outside the body. 

· Inside the body. 

                 What is the mechanism? (inside the body)

1- Pharmacokinetic interaction: 

absorption, distribution, metabolism and elimination.

2- Pharmacodynamic interaction: 




Drug interaction outside the body: 

· soluble insulin + protamine zinc insulin ( delayed absorption + prolongation of drug action. 

· Diazepam or phenytoin + infusion fluid ( precipitation. 

· Carbenicillin + gentamycin ( inactive gentamycin. 

Drug Interaction Inside The Body:

1- Interaction During Absorption: 

a. Direct Chemical Interaction: 

· iron and tetracycline form complex. 

· Anti-acids: alumination or magnesium chelate with tetracycline => decrease the bioavailability of tetracycline. 

· Cholesteramine interfere with absorption of digoxin, warfarin, thyroxine. 

b. Alteration of GIT Motility: 

· purgative => decrease absorption  (because it increases the motility). 

· Anti-depressant => decrease gastric emptying + decrease and delay the absorption. 

c. Alteration of GIT Flora: 

· broad spectrum antibiotics => decrease vit. K synthesis (because the antibiotic kills the flora => coagulation).

d. Absorption from other Site:

· local anesthetics (lidocaine) + adrenaline => delay in absorption => increases the duration of action. 

2- Distribution: 

a. Displacement from Plasma Protein Binding Site: 

                        bilirubin + sulphonamide => kernicterus (brain damage). -MCQ-

b. Displacement from other Tissue Binding Site: 

                        quinidine + digoxin => more digoxin => toxicity. 

3- Biotransformation: (Metabolism)

a. Enzyme Induction: (decrease pharmacological active of the co-administered drugs)

· rifampicin + contraceptives => failure of contraceptives.

· Warfarin + barbiturate => decrease anti-coagulation. 

b. Enzyme Inhibition: (increase pharmacological active of the co-administered drugs)

· warfarin + cimetidine => increase anti-coagulation (hemorrhage).

4- Interaction During Excretion: 

         interference with active transport:

	Primary drug 
	Competing drug
	Result

	Penicillin 
	Probenicid 
	Increase penicillin level 

	Salicylates 
	Probenicid 
	Salicylate toxicity




 Adverse Drug Effects: 

· Side effects:  many unwanted effects ( unrelated to the main pharmacological effect of the drug ), are medically minor and need not to stop the drug, called side effects.

e.g, morphine constipation during its use in analgesic ( pain relieving )

     ( morphine decrease the motility therefore constipation takes place )

· Toxicity: Direct action of the drug, often at high dose , damaging cell.


e.g. liver damage from paracetamol  over dose ,Or from paracitamol

continuous administration,8th cranial nerve damage from gentamicin .

All the drugs are said to be toxic in over dose

Some times  drugs in ordinary dose may become toxic due to under lying abnormality in patient 

e.g. in renal impairments- drugs will remain in the body and not excreted so they may have an exaggerated effects on the patient.
· Adverse reactions: harmful or seriously unpleasant effects occurring at therapeutic doses ( related to the pharmacological action of the drug ) and which call for reduction of dose or withdrawal of the drug and /or forecast hazards from future administration
      - 5 types: A, B, C, D, E. 

1- Type A reaction: 

· excessive therapeutic effect. 

· Side effects. 

2- Type B reaction (Bizarre reaction): 

· hypersensitivity. 

· Idiosyncrasy. 

3- Type C reaction (continuous reaction): 

· due to long term use, e.g. NSAID,s, analgesic nephropathy. 

· Type D reaction (delayed adverse reaction); 

· teratogenesis: congenital malformation. 

· Carcinogenesis. 

4- Type E reaction (ending of drug): 

· sudden discontinuous (abrupt). 

· Rebound adrenocortical insufficiency. 


      Type A Reaction: 

· common.
· 75% of all adverse reactions. 
· Predicatable. b/c they are merely exentions of the normal function of the drug, E.g. if propanolol is given in high dose, it may cause hypotension.
· Dose-dependent. 

· Related to pharmacological actions. 

· Can be avoided by adjusting the dosage regimen. 

· Most of them are reversible upon stopping drug but some are irreversible. 

· E.g. paracetamol hepatotoxicity, aminoglycoside ototoxicity. 

· There are 2 subtypes; 
a. Excessive Therapeutic Effect: 

  unwanted effects related to the main pharmacological  

actions of the drug that occur when the drug produces  

greater therapeutic effect than is necessary. 

· warfarin ( anticoagulant ( bleeding. 

· Insulin ( normoglycemia ( hypoglycemia.
b. Side Effect:

unwanted effects unrelated to the main pharmacological actions of the drug. 

                    - morphine constipation during its use as analgesic.

   Type B Reaction: 

· are bizarre reactions. ( Bizarre= strange, weird, or unexpected) 
· they are less than 25% of adverse effects
· Not related to the pharmacological actions of the drug. 

· Unpredictable. 

· Non dose related. 

· Occur only in minority of patients. 

· Types: 
a. Hypersensitivity (allergic) reaction:

· allergic response to a drug. 

· Antigen-antibody reactions (anaphylactic reaction) e.g. penicillin.

· Unpredictable. 

· Require prior exposure to the drug. 

· Rashes, hypotension, bronchospasm.
b. Idiosyncrasy: -MCQ-

· is abnormal response to the drug due to genetic disorder. 

· Occurs in small proportion of patient. 

· Succinyl choline apnea.

· Malignant hyperthermia. 

· Favism. 

· Porphyria. 



Type  C  reaction :( continuous) due to long term use of drugs

e.g. analgesic nephropathy- nephropathy caused by continuous ingestion of paracitamol for long time ( years ).
     tardive dyskinesia  with neuroleptics
◙ Note :
· tardive dyskinesia :

is an involuntary movements of the facial muscles and tongue, often persistent, that develop as a late complication of some neuroleptic therapy, more likely with typical antipsychotics

Type D Reactions :(delayed) 
a. Teratogenesis: 

· usually occur at 1st trimester. 

· Is a congenital malformations occurring in the fetus due to exposure to drugs during pregnancy.
b. Carcinogenesis: 

· is ability of some substances to induce cancer. 

E.g. stilbesterol ( adenocarcinoma of vagina in female offspring
Type E reaction : ( ending of use) where discontinuous is too abrupt.

e.g. Rebound adrenal insufficiency. over shoot of blood pressure due to propranolol withdrawal.


►Diarrhea increases the motility of the gut and decreases absorption.


►Hypothermia reduces clearance of many drugs in elderly 








Pharmacodynamic variations: 





 Change in receptors (Myasthenia gravis)


 Increased sensitivity  of adrenergic receptors in hyperthyroidism.








▫ Smokers metabolize drug more rapidly than non- smokers


▫ Industrial workers exposed to some pesticides metabolisze certain drugs more rapidly than who are non exposed.








NOTE : lets take ephedrine ( it stimulate the release of all epinephrine)  & assume we have 10 receptors , when we give the patient this drug it causes release of all epinephrine and damage to let said 6 receptors ( so we have a lot of epinephrine with few receptor (4) ) in this stage we see that the receptor is up regulated & increase in number to 7 to take this epinephrine


     when we administer this ephedrine in a second Time we see no action because of:


      1) epinephrine is finished


      2) what you think will happen with the receptor when  epinephrine is finished ?? it will down regulated .


     So when drug is administer again it will have not like the original response


In other words, ephedrine works by stimulating the epinephrine vesicles to be emptied  in the synaptic cleft but once these receptors are ALREADY empty, there will be no response to the ephedrine.








Both drugs act at same target site exerting synergism(addition , potentiation) or antagonism


 Drugs may act at same or different receptors or process.


 eg alcohal + benzpdiazepines (sedation), Morphine + Naloxone ( to reverse opoid overdose), Rifampicin + INH ( effective anti TB combination.)








►The drugs prescribed for disease may themselves  be the cause of diseases( adverse reactions) This may range from mere inconvenience to permanent disability to and death.


   such as 


 Nausea and vomiting with any of the drug


 Deafness  with aminoglycosides


 Death 	     with penicillin's
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This is due to the receptors down-regulation that is caused by the agonist drug and their up-regulation by the antagonist drug. So when an agonist is administered the receptors are decreased while when an antagonist is administered, the receptors are increased. So when propanlol (B-blocker or an antagonist drug for epinephrin ) is administered, the number of receptors will increase but most of them will be blocked by the drug and little remaining will be the available ones for epinephrine binding so the binding of epineohrine will decrease and the HR will decrease as well. NOW, if propanlol was stopped abruptly, the receptors will remain very many and the inhibition will stop so this may cause an even higher blood pressure than the patient had.


NOTE: one of the adverse effects of propanlol is impotence, and this what causes the patients to stop taking the drug abruptly as soon as they see any theraputic effect.





�
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