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Excretion:

Drug elimination refers to the irreversible
removal of drug from the body by all routes of
elimination

Drug elimination is usually divided into two
major components: excretion and
biotransformation.

Drug excretion is the removal of the intact
Arug. v ool encreton il s

Nonvolatile and polar drugs are excreted
mainly by renal excretion, a process in which
the drug passes through the kidney to the
bladder and ultimately into the urine.
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Excretion
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e Other pathways for drug e>‘<cret|on may include the excretion of
drug into bile, sweat sg_llyz_a milk (via lactation), or other body
fluids.
() * Volatile drugs, such as gaseous anesthetics, alcohol, or drugs with

high volatility, are excreted via the lungs into expired air.
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Drug excretion

1. Renal excretion:

-The major organ for the excretion
of drugs is the KIDNEY. The
functional unit of the kidney is
the nephron in which there are
three major processes to
consider:-
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Drug excretion

1) Passive glomerular
filtration: Free drug <20 kDa

2) Active tubular secretion:
separate transport system for
weak acids and bases

3) Passive tubular re-

absorption : occurs after the drug

is filtered through the glomerulus

and can be an active or a passive 3
process involving transporting back)
into the plasma.
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Drug excretion -Sj ’j

1) Glomerular filtration :
wlg o3} @

* Glomerular filtration is a unidirectional process.

* It occurs for most small molecules (MW < 500),
including undissociated (nonionized) and  Glomeruiar FurraTion BagRier - % Lavers
dissociated (ionized) drugs.

o~ PLASMA PROTLING
/-~ RED BLOOD LEUS

. . : R
* The major driving force for glomerular filtration
iS thé‘hydrostatic pressure within the glomerular
capillaries.

* Kidneys receive a large blood supply
(approximately 25% of the cardiac output) via
the renal artery, with little decrease in
hydrostatic pressure.



Drug excretion
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1) Glomerular filtration Fil+ration
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* Protein-bound drugs act as large molecules and do not get filtered

at the glomerulus.

* Glomerular filtration of drugs is directly related to the free or
nonprotein-bound drug concentration in the plasma.

* As the free drug concentration in the plasma increases, glomerular
filtration of the drug increases proportionately, thus increasing
renal drug clearance for some drugs.
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Drug excretion

1) Glomerular filtration

 Glomerular filtration rate (GFR) is measured using a drug
eliminated primarily by filtration only (not reabsorbed or secreted).

*Inulin and creatinine are often used to_measure GFR, although

creatinine is also secreted.
éxcrelbion ¥ 9 oet\loil ) p—h_a\n"‘»!

* Clearance of inulin is approximately equal to the GFR, which can be
120 mL/min.

* GFR correlates fairly well with body surface area.




Drug excretion

2)Tubular secretion

e

* Only less than 20% of renal plasma flow is filtered
through the glomerulus, leaving at least 80% to pass on
to the peritubular capillaries of the proximal tubule.

* There, drug molecules are transferred to the tubular
lumen by two non-selective carriers (one transports
acidic drugs, while the other handles organic bases.

* This is active transport and therefore:

* It can secrete all of the drug (even if it is bound to plasm:
protein) making it the most effective mechanism of renal
elimination .

* Penicillin, for example being 80% protein-bound is
cleared only slowly by filtration, but almost completely
removed by proximal tubular secretion

» Competitive inhibition of the secretion of one compound
by another may occur (inhibition of penicillin excretion
by probenecid).



Drug excretion

Concandyakion for Urine 1y sUds Flead §yyue
* In the loop of Henle, 99% of the filtered
water 1s re-absorbed.
* All solutes (including drugs) in the lumen are  Soluke 2 5lay
therefore significantly concentrated. ULe Ly
* When the drugs reach the distal tubule, their
high luminal concentration favours their re-
absorption
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3)Tubular re-absorption

* In the distal tubule there 1s passive excretion and re-
absorption of lipid soluble drugs. Filtered lipophilic
drugs are extensively reabsorbed. Thus if a drug 1s
non-ionized or in the unionized form it maybe
readily reabsorbed. Lonizakor. J
Many drugs are either weak bases or acids and i or;}m L
therefore the pH of the filtrate can greatly influence '
the extent of tubular re-absorption for many drugs.
@When urine 1s acidic weak acid drugs tend to be
reabsorbed.
(9Alternatively when urine is more alkaline, weak
bases are more extensively reabsorbed.
(continued)




3)Tubular re-absorption

Urine pH varies from 4.5 to 8.0 depending on
the diet (e.g. meat can cause a more acidic
urine) or drugs (which can increase or
decrease urine pH).

In drug overdose It Is possible to increase the
excretion of some drugs by suitable
adjustment of urine pH.

In overdoses with weak acids (pentobarbital,
aspirin) injecting sodium bicarbonate
Increases drug excretion.

In overdoses with weak bases (codeine,
amphetamine) ammonium chloride lowers pH
and increases ionization of bases




