
Chemotherapy

Select Illustrations of
Chemical Structures

&
Modes of Activity
to accompany lecture
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Cell Membrane

Peptidoglycan

Gram Positive

Cell Membrane

Outer Membrane
Cell
Wall

Peptidoglycan

Gram Negative
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Cell Membrane

Peptidoglycan

Carbohydrate Layer
(Helps to hold structures together

Waxy Layer containing Mycolic 
Acid (a fatty acid)

Schematic of Mycobacterial Cell Wall

Mycobacteria characteristically have an outer waxy layer containing 
mycolic acid (a fatty acid) as well as other related stubstances.

Isoniazid inhibits the synthesis of mycolic acid

Ethambutol inhibits the incorporation of mycolic acid into the cell wall.

Both drugs are effective in fighting Mycobacterium tuberculosis and 
Mycobacterium leprae.
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Condensing
Enzyme

( Dihydropteroic
Acid )

Reductase
( Dihydrofolate

Reductase )

Dihydropteroic
Acid

Dihydrofolic
Acid

Tetrahydrofolic
Acid

PABA

PABA

PABA

PABA

PABA

PABA

PABA

PABA

PABA

PABA

Folic Acid

NADPH

NADP+

Dihydropteroic
Acid

Dihydrofolic
Acid

S.D.

S.D.

S.D.

S.D.

S.D.

Folic Acid

Competitive
Inhibition

Enzyme
Alteration

Trimethoprim

Normal Folic Acid
Synthesis

Synergistic Effect of a
Sulfa Drug and Trimethoprim

Sulfa Drugs are
“Structural Analogues”

of PABA
(para-aminobenzoic acid)

Trimethoprim
alters enzyme so that it can

no longer reduce Dihyrofolic Acid
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DNA dependent
DNA polymerase

dsDNA

DNA dependent
DNA polymerase

dsDNA

deoxyguanosine

Acyclovir

Normal DNA Replication

DNA Replication with Nucleoside Analog

DNA synthesis continues

DNA synthesis stops

Interfere with Nucliec Acid Synthesis
       Nucleoside Analogs
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