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|6] Drug combination (drug interaction): v S ‘:*D P&
e When two drugs are combined together, this may lead to:
I- Antagonism: one drug abgﬁSh the effect of the other (1.e. 1 + 1 = 0).
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vasodilation Jeawu WLJ
:antagonism JI ¢ 15/ o4
1) pharmacolodical (receptor) antagonism:~ competitive and noncompetitive )
2) chemical antagonism:~ chemical methods (heparin “acidic” + protamin «basic”
$aie ;Lo neutralization.
3) physiologic antaginism:~ _us 48 jo ) Judiedl ole Jaidn aaly JSg cpilsa oars Bl Gysa
bl clsall against (sSs ¢lss Jsi oo allass o1 effect JI
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2- Addition or summation: the combined effects of two drugs are equal to the
: : 8 o"\"\ oY— “‘Plem

sum of their individual effects (Le. 1 +1=2) e.g. histamine and ACHon BP. "y 0 o0

ot than the sum of

fal:
their individual effects (i.e. I+ 1= 3) e.g. sul honaml%le an cf tﬁn’fetho MM backericdal 3 1)y Giany 20

3- Synergism: the combined effects of two drugs aiu

&
4- Potentiation: one drug lacks the specific effect but can potcntlate the effect

of another drug (1.e. 0+ 1 = 2) eg. @rbuurates has no analgesic effect but it

can potentiate the analgesic effect of rin.
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[7) Cumulation: especially in patients with liver or renal diseases
e This occurs when the rate of administration of the drug exceeds the rate of
its metabolism or excretion which leads to drug accumulation in the body
and toxic effect e.g. digitalis.
> Nartfrow ‘\’nerapuho index. .

Some drugs are cumulative due to their slow rate of elimination e.g. digoxin.



B. Factors related to patient:

(1] Age:
toxicity yaeas (Ses cliag w3 recponse JU wi s level JI olas ¢, slgd adult JI o Jsl function JI aasie
® Children and elderly cannot tolerate the adult dose; accordingly the dose of

the drug for them should be reduced.
o The child dose can be calculated by:

a. Surface area method:
The child dose = Adult dose X Surface area of child (m?)/ 1.73

b. Age method:
The child dose = Adult dose X Age of child (years)/ age + 12 adi/} dose #10 «—\0 JD i\ gy
c. Weight method: net only Ffor Children. 22
The child dose =A¢hhdmeXWeigllofchild(Kyy70‘
e Newbom infant especially premature infants are more suigg‘)%gle to the
effect of the drugs because:
|-Lower total plasma protein levels.
2-Immaturity of blood brain barriers (B.B.B).
3-Underdevelopment of many hepatic microsomal enzymes.

4-Reduced renal excretion of drugs ( low GFR & RBF)

e The elderly dose:
60 - 80 years old =3/4 adult dose > 80 years old =1/2 adult dose

|2] Weight: all drug doses are calculated according to body weight (mg/kg)

[3] Sex:
enzyme inhibitor aasie
o Female patients need less doses than male patients because they have

lower rate of drug metabolism due to:

- More fatty tissues which have low oxidation rate and are inert tissues.
2- Estrogens which inhibit hepatic microsomal enzymes.
e In pregnant female: — some drugs are teratogenic e.g. antithyroid drugs.

e In lactating female: some drugs can pass to the fetus in milk e.g.
phenobarbitone.

Teratogenic : something that can cause or raise the risk for a birth defect in a baby.



|3] Pathological States:
© Heart Lailore
e The effect of subcutaneous drugs is delayed in cases of shock or HF.

e Hepatic or renal diseases alter response to drugs
S S
e Aspirin lower body temperature in case of fever GPy >475° A, &ﬂ—i—u bl a
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|[4] Tolerance (hyporeactivity):

e It is progressive reduced responsiveness to the drug on repeated

administration so that higher doses are needed to produce the same original

effect.
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A. Acquired tolerance:

Vlevel = & effect
Pharmacokinetic tolerance: is tolerance due to decreased drug level e.g.

dod o2
e | Absorption e.g. furosernide in heart failure (gut edema), Wy pertension

¢ 1 Elimination e.g. T metabolism with phenobarbitone

OISV Sa8 Ghae ¢ a0

Constant level —> ¥ action
Pharmacodynamic tolerance: is tolerance without decreased drug level e.g.

cAa sensikvily Desensitization of the receptors (conformational changes in receptor
shape) e.g. opiates — receptors Il J5s (3 psi
o  Down regulation of receptoes e.g. B>-agonists —> Yecepbors Jl e 3 jsi

Beta 2 agonist : reduce signs and symptoms of asthma and chronic obstructive pulmonary disease

by bronchodilation, allowing the patient to breathe more easily.

Down regulation means : Decreasing in the numbers of the receptors so decreaseing in the effect
of the drug , don’t forget that the level of the drug’s concentration is constant but the action is

decreased due to decresing in the number of receptors.
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Special of acquired tolerance:

> RQPBJ
Liwlw Heas 1\ a. Tachyphylaxis: acute to but the same original effect can not be
i blefence | btained by fdose e.g. tolerance after few doses of ephedrine due to
| 50 e .
s depletion of NE.

Ephedrine is a central nervous system (CNS) stimulant that is often used to prevent low

blood pressure during anesthesia, it stimulates alpha and beta receptors and is

stimulates the secretion of norepinphrin.

. <t yaul Gays Time g0 {:achj Phylaxis 5 tolefance (. (31 *

b. Cross tolerance: tolerance to related drugs e.g. cross tolerance between
different members of opioids.

¢. Bacterial resistance: to antimicrobials
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B. Congenlta- Wi ance,

&3 [
I. Racial tolerance: Negros are resistant to ephedrine - 4 |yoo qalivle anl) 45

2. Species tolerance: rabbits tolerate large amount of atropine — >y G4 °JJ) Gl i

3. Individual tolerance: due to genetic variation occurring to any individual
in population A\ Zg5l =



[S] Drug intolerance (hyperreactivity or hypersusceptibility):
e It is exaggerated pharmacological response to the usual dose of the drug
e Mechanism:
1. Increased sensitivity of receptors
2. Up-regulation of receptors

e ¢.g. adrenaline in thyrotoxicosis. + CoY+\zoene s
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[6] Psychological (emotional) factors: (sl . Jols)|
e Some patients may respond to a placebo (inert medication formed of

sucrose or lactose) the same way they respond to the active drug.
0) D0l G0 Uy Pie UG (o0 . _
e The placebo may be used for psychological therapy & in control studies to

@differentiate true drug effect from that 2ry to psychological factors

A placebo is a substance or treatment which is designed to have no therapeutic value.

asaill ool 5l e Gads (o6 € ol elsall s effect J udis s s elss G2, asls U
$edA g aa ¢lgs sla Gl ag i Lo M_qJ_K:.. waadl elgall ae Llaien¥ ) elia lise & ulid] g
placebo J!

cloall ola g Llaiw¥ i o530 adle Laline duan G Sdyg wan elgu ala Gl Lau,ll Gijay U Sas
el wuaa Gl oy Lo elgall QST Gl (e guSTL Gliie 8 w3 T waall
placeboJ!

Loudill & LSl | m3al placebo JI seasiw Ll



