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A. Introduction

B. How kidney function affects drug 

pharmacokinetics

C. Metabolism in the kidneys: 

membrane transport

D. Metabolism in the kidneys: phase I

E. Metabolism in the kidneys: Phase II

F. Examples 
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 the kidneys only comprise 1%–2% of 
total body weight

A. Introduction

 Several consentrating mechanisms (GFR)

 kidneys receive approximately 
25% of the cardiac output and 
10% of O2 consumption

 Many enzymes present inside 
the renal cell

B. How kidney function affects drug pharmacokinetics

Kidney 
function

Distribution

Metabolism

Elimination

Absorption

Gastric Stasis 

Oedema↑ Vd
↓Albumin↑ unbound drug

↓GFR
↓Hepatic Metabolism 
↑Urea, other toxins Renal 

disease
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B. How kidney function affects drug pharmacokinetics

Kidney 
function

Distribution

Metabolism

Elimination

Absorption

Kidney 
function

 Glomerular Filtration
 Tubular Reabsorption
 Tubular Secretion

1200 mL/min

~1.5 L/day

C. Metabolism in the kidneys: Membrane Transport
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 Phase I enzymes in the kidneys exhibit similar biochemistry as 
those in the liver

D. Metabolism in the kidneys: Phase I

Enzyme Systems

Cytochrome P450s
(CYPs)

Flavin-containing 
Monooxygenases

(FMOs) 

Prostaglandin 
Synthetase

(PGS)

 Cytochrome P450sD. Metabolism in the kidneys: Phase I
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D. Metabolism in the kidneys: Phase I  Cytochrome P450s

D. Metabolism in the kidneys: Phase I  Cytochrome P450s
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E. Metabolism in the kidneys: Phase II

Glucuronidation

UGTs

o Steroid hormones
o Acetaminophen

SULTs

Sulfation

Detoxification

Glutathione 
Conjugation

F.  Examples Illustrating Unique Functions of Kidneys in

Drug Metabolism

 APAP is a widely used analgesic

 Frequent cause of  poisoning due to overdose

 Initial site: LIVER

 Secondary sites: KIDNEYS

APAP Over-dosage 
Tubular necrosis

Chronic ingestion of APAP 
Papillary necrosis 

Interstitial fibrosis
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F.  Examples Illustrating Unique Functions of Kidneys in

Drug Metabolism
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THANK YOU


