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e Drugs absorbed from the GIT must pass ~ ten/

through the gut wall and portal vein to the
liver before reaching the systemic
circulation.

e The drug may be metabolized in the gut wall,
portal vein, and the liver prior to entry to the

systemic circulation. which cuuses incomphfe deliver] ffft?m

e Or, it may get excreted by the liver through

bile. mefabalisan of he olvuy e~ Civculahion occurs by
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e This will lead to incomplete dellvery of the
dose given to the systemic circulation.

e This process is called “first-pass effect” or

“first-pass metabolism” or “pre- systemi&
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e Therapeutic blood concentratlon may still
reached by using larger dose. Therefore, the
oral dose is usually higher than intravenous \J
dose for such drugs. huking inko (onsideation the pernigge
liminakion pre-CircalatioN
e Also the concentration of drug metabolites
after oral administration will be higher than
after intravenous administration.
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First-Pass Effect

e If the paEElnt is having liver cirrhosis and

The b B4 PSS the |iver and goes divecHy Fo Circulabion
there is shun?mg of blood by-pass'i%g the
portal circulation, giving a larger dose orally
will lead to substantial increases in

concentration of the drug and drug toxicity.
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e Itis the fraction of the unchanged active drug
reaching the systemic circulation, following
drug administration; irrespective of the
route. |

—= Itis equal to “1” or 100% following
intravenous drug administration.
e After oral administration, bioavailability may

v beless than 1, because of: pcaige q
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Bioavailability

First-pass effect.

Incomplete absorption. of Hhe Dasge
Incomplete disintegration and dissolution."
Destruction of drug within GIT lumen by
gastric acid, bacteria, ..etc. net metabolivn (%232‘3)
Faulty manufacturing of the dosage form.
Enterhepatic cycling.
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Bioavailability

- The area under the blood concentration

versus time curve (AUC) is a common .

measure of the extent of bioavailagllity.“*‘
e Causes of reduction of the extent of
\ absorption:
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Bioavailability

@ The drug may be too hydrophilic (atenolol), or
too lipophilic (acyclovir), to be absorbed
easily. valer Sauble_

e Too hydrophilic drugs can NOT cross lipid
membranes easily.
_ hiprd Sduble
e Too lipophilic drugs are NOT water soluble
enough to reach the membrane (to cross the

water layer adjacent to the cell).
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Bioavailability

@ Drugs may NOT be absorbed because of the
presence of a reverse transporter (P-

lycoprotein) that pumps the drug out of
Ehe gut wall cells back into the gut lumen.
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Bioavailability

e Inhibition of the reverse transEorter by the
1 cyp S \YcoProtein 36 hous
use of some drugs and grapefrwt juice, may
be associated with substantial increase in
drug absorption and thus bioavailability.
e Grapefruit juice also inhibits presystemic
elimination of some drugs, and thus,

increases their bioavailability.
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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):

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) ,F qu@(
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Effect of First-Pass Effect on
bioavailability

e A drug like morphine is completely absorbed
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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One equivalent fo fhe or, lel one in Hhe extentand ake of biowailabili 9
e This term is used to compare the rate and

extent of absorption of different formulations
of the same active drug.

 The extent of absorption is measured by AUC,
and the rate is assessed by C__.  (peak
concentration) and T ., (time to peak
concentration).
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