)

Pharmacology
. .




Drug Antagonism

pharmacodynamic Antagonism by receptor block
Antagonists in this sense are drugs that bind to receptors but do not
activate them and thereby it decrease the effect of an agonist

A) competitive (reversible) antagonism:

« Competitive antagonists bind reversibly with receptors at the same
site as the agonist but induce no action — they block the receptor for
agonist

e The response can be returned to normal by increasing the dose of
agonist.

e The ability of higher doses of agonist to overcome the effects of the

antagonist = a parallel shift of the dose-response curve to the right




Drug Antagonism

e A) competitive (reversible) antagonism:
e The maximum response is not depressed

* e.g., Propranolol competes with the endogenous ligand,
norepinephrine, at B-receptor




Competitive Antagonism Shifts The Agonist D-R Curve (Potency)

% Max Response

Drug Concentration (log scale)



1

* Drug antagonism = Drug interaction

* There are 2 types of drug antagonism at receptor sites :
* competitive (reversible) & non competitive (irreversible)
1) Competitive :
- both can bind with different affinity, but when one drug increase in
concentration the other dissociate
antagonist J LlaAgonist + antagonist ssSas (ol s0 aad Ll jual alladl gla
(U sy 2a) High affinity to the receptor edie ()5
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-competitive : because they compete to the same receptor.

-reversible: because by increasing the agonist dose it will be reversed.
5 %ol sl allay #1 5 S irreversible <ulS gl asYReversible (S 4 g2 akaza g -
More action or side effect . sra !, Wl
Propranolol ( B-blocker) :Jix -

- propranolol will blocked B-receptor ...then... after doing the action

noradrenaline will increase by time and will dissociate it then it will go
to normal.



4
¢ cllay il gale Jatls CuilS g (Lewad 403l ) noradrenaline  s2aAgonist J) -

>l A noradrenaline J) 3 5 & n o 3Y <hel Block receptor sie 43Y
. potency Jladrenaline J!: =Antagonist J) gl

Agonist + antagonist| ;i< 5 2 drugs from out side the body <A1 o JSY1 s -
antagonist J) s » 7 A JWLsDrug —drug interaction aed sy 7))

zero action or | J| JS sy ~ jblock Jexy Wl 43¥ il WEfficacy ) 4pmsills
negative action dlse 5¢d full action SexaAdrenaline JV asiy Wl (S

Dose + concentration




Drug Antagonism

* B) Non-competitive antagonism:
* There is a decrease in the maximum response present without a DRC shift by :

» Antagonist binds with the same site as the agonist but dissociates very slowly,
or not at all, from the receptors (due to the covalent bond)

= no change (or nearly no change) in the antagonist occupancy when the
agonist is applied.
e |rreversible competitive antagonism occurs with drugs that

* form covalent bonds with receptors

* either prevents binding of the agonist or prevents the agonist from activating
the receptor
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2) Non-competitive : drug will bind at the same receptor sometimes or
at allosteric.

Llad gd Caiall e Jasi ) oan (Sae Jny L, sl a8 se Ui Receptor J (six —
Ul 4day Lé conformational change Jexn oS ( Jsie ¢ )Not occupied
allosteric side 4eul 28s GisAnother side e domy (San 8 S
- S0, hon-competitive mean : drugs don’t compete at the same side

S adday ~) ) e as) d Dose J) Bay o 480 A s
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* Other Drug Antagonism

* Antagonism: The effect of one drug is diminished or abolished in the presence
of another drug.

* Antagonists: drugs that decrease or oppose the actions of another drug or
endogenous ligand.

* An antagonist has no effect if an agonist is not present.

Pharmacodynamic (receptor) antagonism
Physical antagonism

Chemical antagonism

Physiological antagonism
Pharmacokinetics antagonism

R WNR




* Drug Antagonism

1. Physical antagonism
» Example: Charcoal adsorb drugs like alkaloids

2. Chemical antagonism

* Interaction of two substance based on their chemical properties = a loss of all
effects of a drug (e.g., chelators bind the metal ions to form an

* inactive complex,

 Examples:

» protamine sulfate (weak base)- ionically binds to heparin)(weak acid).
» Heparin + Tetracyclin

» Tetracycline and iron, AL+3




* 3. Physiological antagonism
- = when two drugs act on separate physiological systems and

e produce opposite actions.

 Many drugs may interact with various types of the receptors producing
opposite effect

 Examples

* - Bronchoconstriction after histamine - mediated by H, receptors - vs.
bronchodilation after Epinephrine mediated by 3, receptors.

- Glucagon and insulin



* Drug Antagonism

* 4. Pharmacokinetic antagonism

* "Antagonist" reduces the concentration of active drug at its site of action
* in various ways:

* e.g., an increase of the biotransformation (metabolism) of the

* Anticoagulants (e.g, warfarin) during the use of phenobarbitone (enzyme
induction),

* Orincrease in the excretion
* Or decrease in absorption : antacid and ketoconazole




Propranolol &
n-::rrE:Pin-ephr'in-E:

Phenobarbital &
warfarin

EPiIl-E:P]:II‘ ine &




&

* Types of drug-drug interaction:

1- chemical : it’s basic & acidic..... We need it sometimes
For example: if we want to neutralize Acidity of the stomach we need

--sodium bicarbonate or —aluminum hydroxide which is basic so, | can
solve my problem when | used chemical interaction.

- Ketoconazole need acidic media and it’s antifungal .... So, if you give
antacids with ketoconazole it will not be dissociated + no absorption +
no treatment....... Treatment failure = 90% so, it decrease the
efficiency.

- As we mention previously, ketoconazole is antifungal we use it to
treat Fungal diseases that may cause mycosis in the liver & nail.
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* .... So, This drug must taken when the acidity of the stomach is high and we
can’t take any type of antacid when we take it.

 The best time to take ketoconazole after food....because PH decreased to
2.5.

* Sometimes chemical antagonism is good for our bodies like in heparin

- Heparin : = anticoagulant & given subcutaneous & have narrow therapeutic
index & increasing the dose causes bleeding

- Heparin is antidote

- Antidote means : drug giving in emergency uses to reduce the efficiency of
a drug that cause toxicity.

- Heparin is weak acid when it reach the plasma and we have toxicity ... we
give protamine sulfate which is basic antidote and it is in plasma not in
stomach so I’'m already give sc then we give IV protamine sulfate that will
decrease the action then stop the action of heparin by binding it that make

(null-no active) salt



* Many things may cause halation which mean: complexion between
drug and iron like heme in the blood.

* tetracycline which is a drug for acne can’t be taken by ( iron, calcium
or milk) ...... if they taken together the drug will not be absorbed & it
will be eliminated with GIT without any effect.

-Take the first drug and after 3-4 hours at minimum take the other drug
- why 3-4 hours ? Because it is the gastrin emptying time.

2-Physical: as chemical when we reach toxic dose we can avoid it by:

- Gastric lavage & - charcoal
de jall &) e opiele J o DA -



1 3- Physiological: Drug J e ud Ba sPhysiological actionsS Lewsy juan
receptor 4l agd aal 5 JS (Sassglucagon s sSsinsulin Jodis JSU W Jia -1

J\ . S R ‘_)Sj
2- B1 agonist in the lungs causes bronchodilation and we have
epinephrine in our bodies ..... If we need drugs like salbutamol and

Ventolin which causes bronchodilation too.

- Histamine:
H1 receptor in the brain which causes allergic reaction
H2 receptor in the stomach

Histamine will cause bronchoconstriction ( allergic reaction) ..... We can
treat it by adrenaline in emergency cases......



..... So, histamine and epinephrine have different receptors :

Histamine: H1 receptor
Epinephrine: B1
= the final action : bronchodilation
- Jaecall Ay ga) Jie A5l 8 Tand) e e ity
We also have drug- disease interaction & food- disease interaction
For example : voltaren A s & sias 40 )Y (e

- drug-drug interaction is very significant for narrow therapeutic index
like warfarin.



13 < \When we have a problem in the metabolism of the drug we have :
inducer & inhibitor
O8Iy i ae e S s Jaxiia ¥ s inducer |slae 52 drugs Lishel
» xS Ui narrow therapeutic index ¢ sl (58 431 4llda) sNarrow or not
. . 5 _
B L12s5Drug A Jbs W . drug inducer _say ll gl

A J3)5B Judd

o ac g JBlsae a3l < N | |
) saila 2elS 5 half time J) e aaden 43¥Splitting the time 4 W <l e -

~

inhibition or inducer 4 rsay a1 sy ¥V 2= . Metabolism phased
(e 52 o

So, drug interaction will not occur at the time we take the drug because
any enzyme has a half time for inhibition so, we can’t guess.
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Therapeutic Index

The therapeutic index of a drug is the ratio of the dose that produces
toxicity to the dose that produces a clinically desired or effective response

in a population of individuals:
TD50

'l =
EDSO

Where: TD¢, = the drug dose that produces a toxic effect in half the
population

ED., = the drug dose that produces a therapeutic or desired response in
half the population.




Therapeutic index

therapeutic index is a measure of a drug's safety,

a larger value indicates a wide margin between doses that are effective
and doses that are toxic.

Warfarin (example of a drug with a small therapeutic index)
Penicillin (example of a drug with a large therapeutic index):

i herapeutic Toxic
'* effect effect

Therapeutic
index

50%

EDso TDs0
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~— * Therapeutic index : indicators for safety and toxicity .... It's number

Calculated by knowing the lethal dose.
Population J' (» % 50 ¢ JB 3 aeud casuia ) de jall oS -
(Human dls rat J) e uai 405a8 )Ratd! e 2o Ue (5S0 DNa Jiny
Lethal 4 ) 22al) (3 ... %50 Jitd aaedl |5 3 agliay
Jil JS5...5=50/ 250 ......Dose=50 Js Lethal =250 J! saie (<
4Ll Therapeutic index J lalizs

- Therapeutic window : it’s the algebraic difference between toxic dose
and therapeutic dose ( toxic dose — therapeutic dose)

- Example : therapeutic dose=1 ......... toxic dose = 15
therapeutic window = 14
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* Therapeutic index and therapeutic window are indicators for safety
but we can’t compare between them ....... We must compare between
index & index or window & window.

Hepatic toxicity J) o (e .. al s 4 2l 7 semse ol aile 500 = 4l J sl
die alpall s 50 5 15 2ie ¢ Lethal dosed! b 4 20 A al s 10 2ic
Lol 12

T ac jall oS ol ke 500 45 ol a 15 OS (s

30=1500/500

- Drugs with narrow therapeutic index: digoxin, warfarin, lithium,
phenytoin.

- Drug with large therapeutic index : penicillin, paracetamol.



17 Penicillin-

u}&m toxic J\M\m@ﬁuudﬂ‘}uﬂ@ﬂ\ LJ\eJy
unwanted adverse effect J! 4 Jside effect J 4la Gsalethal J) 4ly sty L

Large therapeutic index = SAFE
splitting the time = Absorption J s® s_ s
ac i 8 o) M) gl agd 2l g e) A 3Y = metabolismd) &2 s
(Polypharmacy) S 4z sa) 32 g (s yall (5 5S8 Wl - CDrug interactiond) &8st Sa
(multi diseases)lb S G5 Wl s -

Problem in liver or kidney.

Pharmacokinetic of different population J) s Lyl a Y -
oe by Pediatric J) 43
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