UNIT-V  DEPTH OF BIOLOGY 07 Hours

Nonlinear Pharmacokinetics: a. Introduction, b. Factors causing Non-linearity.
c. Michaelis-menton method of estimating parameters, Explanation with example of
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Factors causing Non-linearity.

DEPTH OF BIOLOGY
* Capacity-Limited Metabolism:

— Capacity-limited metabolism is also called saturable
metabolism, Michaelis-Menten kinetics, or mixed-order
kinetics. The process of enzymatic metabolism of drugs
may be explained by the relationship depicted in Figure:

Enzyme (E) + Drug (D) ———) ED T——) E + Metabolite

DEPTH OF BIQLOGY
— Figure explains Interaction of drug and enzyme based on

the MichaelisMenten kinetics.

Factors causing Non-linearity.

* First, the drug interacts with the enzyme to
produce a drug-enzyme intermediate. Then,
the intermediate complex is further processed
to produce a metabolite and release the
enzyme. The released enzyme is recycled back

to react with more drug molecules
DEPTH OF BIOLOGY

Scanned with CamScanner


https://v3.camscanner.com/user/download

Causes of Nonlinearity

DEPIH OF BIOLOGY
* Nonlinearity can occur in

1. Drug Absorption
2. Drug Distribution
3. Drug metabolism
4. Drug Excretion

DEPTH OF BIOLOGY

Causes of Nonlinearity

L‘i“'ﬂ\
1. Drug Absorption S - -.: Rate gﬁ Abgorbbion
Three causes: S (mf‘wa‘dem taing 4 Cnndt;}’r

1) Solubility / dissolution of drug is rate-limited; Griseofulvin - at high
concentration in intestine.

Il) Carrier - mediated transport system; Ascorbic acid - saturation of transport
SYSteM. _ Cause Non- Lincarity. bof lavin,, Cgamocobalom
I1l) Presystemic gut wall / hepatic metabolism attains saturation; Propranolol.

h\]ﬁﬁ %indVaiLiiﬂy.
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Causes of Nonlinearity
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2. Drug Distribution

* At high doses non-linearity due to
Two causes:

1) Binding sites on plasma proteins get saturated; Phenylbutazone.
II) Tissue binding sites get saturated.

* In both cases there is increase in plasma drug concentration.
* Increase in Vd only in (l)

DEPTH OF BIOLQGY

Causes of Nonlinearity

3. Drug metabolism

* Non-linearity occurs due to capacity limited metabolism, small
changes in dose administration - large variations in plasma
concentration at steady state - large intersubject variability.

* Two imp causes:

M Capacity - limited metabolism - enzyme &/ cofactor saturation;
Phenytoin, Alcohol.

15" Enzyme induction - decrease in plasma concentration;
Carbamazepine.
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e, —> Cleavamce, U/] Be

4. Drug Excretion
Two active processes/which are saturable,
) Active tubular secretion - Penicillin G L%se']“)

1) Active tubular reabsorption - Water soluble vitamins & Glucose.

* Saturation of carrier systems - decrease in renal clearance in case of |
& increase in Il. Half life also increases.

* Other reasons like forced diuresis, change in urine pH, nephrotoxicity
& saturation of binding sites.

Enzyme Kinetics

MICHAELIS MENTON PLOT
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-LINE WEAVER BURKE PLOT

-APPLICATION OF MICHAELIS @b
MENTON e 5 Jepth of biology

-MICHAELIS MENTON EQUATION |~

End of Biopharmaceutics Fear
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