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Enterohepatic Cycling of Drugs e
In the case of enferohepatic Cyclings the drg is fetbsorbed) by SL «
Bci"g excteted) in bile S0 irs baSigqu't?lgC'& &L qm)m u?«)
e After oral administration and absorption, a

drug can be excreted in bile before reaching the
systemic circulation, go back to gut lumen, and
then reabsorbed again.
e This is called enterohepatic cycling of the drug.
e It reduces drug bioavailability and prolongs its
half-life of elimination.



Enterohepatic Circulation

» Is recirculation of
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Enterohepatic Cycling of Drugs
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e This phenomenon can be taken advantage of in

cases of drug overdoseusiv¥ 4 cerbin binder
. The b

. Actlvated‘dgf\arcoal can adsorb may drugs and
chemicals (except ionized ones) into its surface.

e |f we give activated charcoal in cases of drug
overdose, and the drug undergoes enterohepatic
cycling, then the portion of the drug that is
excreted into the gut through bile can be trapped
and prevented from reabsorption back into the

systemic circulation.



Enterohepatic Cycling of Drugs

e This will accelerate drug elimination from the
body and reduces its half-life of elimination.
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Volume of Distribution (V)

(o\ﬁddrbn bebween Yhe dose_ m\J Concontrattion of Hhe dreff in the Pld gmq\

( Liters)
e Itis the size of body fluid that would be

required if the drug molecules were to be

homogenemﬁly distributed through all parts
of the body. "d““ﬂvf‘“" howogenectly distribated ; e rgeing

hele than the oHnrs) b\il'. we wil| assume :""ww]o“[
e It reflects the apparent space available for the
drug in the tissues of distribution.

e |t does NOT represent a real volume.



Volume of Distribution (V)

e |In a normal 70 Kg man, e But the volume of
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Volume of Distribution (V)

e The apparent volume of distribution will be
small if the drug is restricted to plasma:

1.due to binding to plasma proteins ltmtm:[g,wmsga
2.when it is highly ionized at plasma pH. (<. i sy et

meM br«m)

e The apparent volume of distribution will be

large when the drug distrib(utes into tissues.
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Drug Binding in Plasma[s@{$+;ug
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Albumin is the most important drug- binding @«pk)
protein. (i binds berh 4Cdic and bagic drugs)

- o,- Acid-glycoprotein is also important for binding
certain basic drugs. ( Acidic drugs bind with albuminy

e Binding to plasma proteins is mostly reversible.
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Drug Binding in Plasma

e The free unbound drug fgggu‘?n (D) is
responsible for the pharmacofoglcal action and
is also available for elimination.

e The bound drug fraction (DP) is not so available,
and it represents a reservoir for the drug.

e One clinical importance of plasma protein
binding of drugs is to help interpretation of
measured plasma drug concentration of such

drugs.
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Drug Binding in Plasma

e When plasma protein concentrations are lower
than normal, then the total drug concentration
will be lower than expected, but the free
concentration may not be affected (why?).

e Plasma protein binding is also a site for drug-
drug interactions.

e If a drugis displaced from plasma proteins it
would increase the unbound drug concentration
and increase the drug effect and, perhaps,
produce toxicity.
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Drug Binding in Plasma

e Drug displaced from plasma protein will of
course distribute throughout the volume of
distribution, and its rate of elimination will also
increase, thus, its plasma concentration will
NOT increase dramatically.
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Drug Clearance (CL)
(Nolue [ Fime)
e |Itis the volume of blood or plasma that is
completely cleared of drug per unit time.
e It is a measure of the ability of the body to

ks el e# dishribuhon

fo
eliml@‘g te (and distribur?:e) the drug.

. Clearaﬁce of a drug is the factor that predicts the
rate of elimination in relation to the drug

concentratlon:mmf fer time amoin | pre_ Nolume __> .y
CL = rate of elimination/Cp ™

~Toh) clavance = Elimination 4 Disfribuion
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Drug Clearance (CL)

e Assume that the rate of elimination of a drug is
10 mg/hour, and the plasma concentration is 1

mg/L. What is drug clearance? Jou- Uniks 3y giS
e CL=[10 mg/hour] / [1 mg/L] i e aUns S

=10 L/hour



Drug Clearance (CL)

e There may be more than one method of
elimination, and thus the rate of elimination will
be the sum of all these methods.

e Renal clearance (CL;) = Cu.V/Cp,

where Clu is concentration of drug in urine, V is
olume / ime
urine fi’ow rate, and Cp is the plasma concentration

of the drug.
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Drug Clearance (CL)

e Hepatic clearance (CL,) =
[(blood flow. C.)- (blood flow. C )]/ C.
CL, = blood flow (C- Coy C,
CL, = Q.ER ER

Conc in Conc ot
ai—’is drug concentration in blood going to the Iiver,€zo is
drug concentration in blood leaving the liver, Q is
blood flow, ER is the extraction ratio of the drug.
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Effect of First-Pass Effect on
bioavailability

e The effect of first-pass hepatic elimination on
bioavailability is expressed as the extraction
ratio (ER): i Clmnce_

e ER = Clearance,.,/ Blood flow to the liver (90
L/hour in a healthy 70 Kg man).

ER = CIIiver/Q

e Bioavailability (F) can be predicted from the

extent of absorption (f) and ER.
F=(f).(1-ER)
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Effect of First-Pass Effect on

bioavailability
F<J-ER
e A drug like morphine is completely absorl%%d

but its ER is 0.67, so its bioavailability is 33%.
e Drugs with high extraction ratio exhibit
interindividual differences in bioavailability
and drug concentration, because of
differences among individuals in hepatic
blood flow and hepatic drug metabolism.
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First-Order Drug Elimination

e It occurs when the rate of drug elimination is
directly proportional to the amount of drug in
the body. ¢ Y o I ejiminglion vate

e Occurs with many drugs at therapeutic

concentrations. " is Jm’ decaige Sometimes, s aCtun Jafion
. is .nof s/ niF.'.ca ce '
e A constant fraction of the drug is eﬁmmated

per unit time. ((No sahwrtion of the elimingfion (')[og_-_gg\

e The elimination rate constant is designated as
k, and its units are reciprocal time (1/time)
meaning fraction per unit time. "
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Zero-Order Drug Elimination

'—sCefh:tiA amounl (S lo™ Per unit hime.

e Also called Saturable elimination.

e Occurs with few drugs (aspirin, phenytoin,
ethanol, ..).

e Elimination rate is NOT proportional to the
amount of drug in the body, but a constant
amount is removed per unit time, because of
saturation of the elimination process.
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