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e Reactions of Drug
Metabolism:
We have 2 phases in metabolism,

<::::‘Phase(l)
Phase (2)
NOT all drugs are interboth phases, but some times we need them.

**Phase(1): for activation and inactivation 90%.
**Phase(2):for making drugs polar.



**Most drugs in phasel depend mainly on enzymes, which is called (cytochrome
p450)

**Except for alcohols don’t need cytochrome
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**These enzymes are selective for certain structures
**For example:

If a drug doesn’t have certain enzyme for hydroxylation or oxidation it wont
undergo metabolism.

Metabolism here (phasel) depends on isoenzyme structure.



**The main objective of these two phases Is to convert the drug to :

Inactive

Polar
**In phase(1) there is an enzyme, and this enzyme has many isoenzymes .

**Each enzyme has group of competing drugs

**These enzymes may be induced or inhibited by other drugs. So, the proparity of drug-
drug interaction is very high

s»If the drug “A” inhibits this enzyme, and drug “B” need this enzyme, so if the
metabolism was inhibited (by drug “A”) drug “B” wont be be metabolized. So, drug “B”
will remain in the body for longer time and the concentration will increase, so that, it
reaches toxicity.



As a coctor you should decrease the dose.

sIf drug “A” induce the enzyme (the metabolism not the drug ), it will make more
metabolite , so the concentration will decrease very fast.
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s Usually, this phase doesn’t do all the task; it changes the drug to inactive, but it
stays non polar, so it has two pathways:

1. Either goes to the bile, then to feces. (JSLie Jaany (58 ()
2. Or goes to phase2, which can continue what started in phasel by conjugation.
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S0, these conjugates make the drug more polar so it will be eliminated mainly in
urine.

In bile ¢ 28l G z o3 oS
s 2 states:
1) If the drug is POLAR, it will be in urine and then immediately excreted .
2) If the drug is NON POLAR, and went to the intestine, it will be reabsorbed .
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mainly conjugates with (Chloramphenicol) 152 shz ac 5, A & AEG s2ie aa) 5 131
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1. This drug wont be excreted
2. will be accumulated
3. Reaches the toxic effect



**Glucouroniolation depends on Glucuronic acid
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To the urine

**Chloramphenicol is an antibiotic
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Gray-baby syndrome
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Because: CP is secreted by Glucouroniolation ;which is not developed in the baby
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1. Very safe

2. Doesn’t depend on the liver
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So; no Glucouroniolation » no excretion of CP » accumulated
- toxic effect

CO2 concentration in plasma («diin L «a RCJ) a8) 9o aales
Increase

J e WJ@MMM\ o8 o3l Il 5 BLEAY) ) (g2
metabolism



ELIMINATION
s*Suppose the drug is polar now

s*Some drugs can go to the urine without metabolism

EX : Penecillen , which depend mainly on kidney, and goes to it as its active form,
so it is used to treat urinary tract infection .

**Nephrons have glomerules ,proximal tubules 100p of hinli and distal tubules.

**Glomerulas depends on the size of particles because it has pores in its structure
¢ Urine Jb Jou 7o 1 1sall (e | 1 el Lol

1. Small molecular weight

2. Free not bound to protiens
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s*Selectivity is not high .....

**Drug drug interaction at kidney level . (competition ) . So this part is actively
transport by portal
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Of course, this active transport needs energy and carriers . (The concentration
gradient is not important ).
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2) Has narrow therapeutic index
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“*Phenoparbital is an inducer Okl Jazy 5253 58
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s Total clearance = hepatic + sweat + saliva ...
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*»*Steady state concentration
**Our body is not closed ,because we have inputs and outputs (open system)
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*When the output equals the input ; it reaches a certain concentration
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s*Steady state : it is the concentration when drug absorption= drug elimination or
drug inputs = drug outputs.



**This concentration is above the therapeutic and below the toxic
toxic concentration J) da s 7 ) s 58 alla 51 5 sub therapeutic J dasi 7 s0d J 3 51 43N
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half-time : 12 hour J) > /oral dose (& 3 ) suall oo

For elimination and also absorption
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*»If half life is 10 , how many times you have to give ? 3 times
*12-14 ? Twice
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**The advantage of long half life : low frequency

*The disadvantage : slow onset of reaction but longer duration which is not good
according to elimination 33b) e ja 3L Wl Hhad ) K

**The advantage of short half life : faster onset of reaction .
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**The disadvantage : high frequency but slower duration which is good according
to elimination
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**Paracetamol / panado; given many times during a 24 hr, because its half-life is
very short
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»Once daily (X)
v'Once every 24 hr
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» 50 % one half life

>90% 3.3 times half life e"ée

»99% 4 imes half life

Onset of action starts at 3.3 half lifes
5 half lifes J! Jefixed steady state ! Joa 52 59
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here, outputs= inputs .
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***So the time needed to build up this concentration is the same as time needed to
be eliminated
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s»Loading dose : given when the drug is with long duration of action (24-more)
and in emergency cases . J e s o Sl s b

Loading dose

s Loading dose = vd*desined consentration in plasma
F

F: bioavailability
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**Maintainance dose = Plasma concentraition * Cl
F

“*Example: ¥l J& ) 3l

“¢Concentration in plasma = 0.8 mcg/L, so it is not effective .....Ac yall J =3 2 3Y

s Vd * Vv c
Desined dose =62.6 * 2 =125 mcg



» Concentration will decrease according to dose

»Steady state in infusion does not depend on dose , but on rate of infusion(s2_%)



