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Chemotherapeutic Agents

 Chemotherapeutic Agents are the chemical substances used to directly or
indirectly inhibit the proliferation of rapidly growing cells, typically in
the context of malignancy. 

Sulphonamides (Sulfa Drugs)

 A synthetic  antimicrobial  agent  that  kills  or  suppresses  the  growth of
microorganisms but causes little or no damage to the host.
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Based on Chemical Structure
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Based on Spectrum of activity

Based on the Mode of Action
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Penicillin
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Most active
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Streptomycin

 Streptomycin is characterised chemically as an aminoglycoside antibiotic.



© Kakali Roy ,Vivekananda College , Thakurpukur

Effects of aminoglycosides on protein synthesis. 

A. Aminoglycoside (represented by red circles) binds to the 30S ribosomal
subunit and interferes with initiation of protein synthesis by fixing the
30S-50S ribosomal complex at the start codon (AUG) of mRNA. As 30S-
50S complexes downstream complete translation of mRNA and detach,
the abnormal  initiation complexes,  so-called streptomycin monosomes,
accumulate, blocking further translation of the message. Aminoglycoside
binding to  the 30S subunit  also  causes misreading of  mRNA, leading
to B, premature  termination  of  translation  with  detachment  of  the
ribosomal complex and incompletely synthesized protein 

C. incorporation of incorrect amino acids (indicated by the red X), resulting
in the production of abnormal or non- functional proteins.
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Antimicrobial spectrum

 Streptomycin is bactericidal and broad spectrum antibiotic.

 It is active against both gram-positive and gram-negative bacteria.

 Streptomycin is inhibitory for several species of Mycobacterium and is an
effective  antibiotic  for  treatment  of  tuberculosis  caused  by  M.
tuberculosis.

 Streptomycin is toxic to humans and other animals and causes side effects
such as allergic responses, loss of hearing, nausea and kidney damage.
Highly purified streptomycin is nontoxic when given in small doses, but
it  appears  to  have  a  cumulative  detrimental  effect  on  nervous  system
when given as a medication over long periods of time.

Tetracycline

 Messenger  RNA  (mRNA)  attaches  to  the  30S  subunit  of  bacterial
ribosomal RNA. 
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 The P (peptidyl)  site  of  the  50S ribosomal  RNA subunit  contains  the
nascent polypeptide chain; normally the aminoacyl t-RNA charged with
the next amino acid to be added to the chain moves into the A (acceptor)
site, with complementary base pairing between the anticodon sequence of
t-RNA and the codon sequence of mRNA. 

 Tetracycline inhibits bacterial protein synthesis (translation) by binding to
the 30S subunit and blocking t-RNA binding to the A site. 

 Terminates translation process

Antimicrobial spectrum

 Tetracyclines are broad-spectrum bacteriostatic antibiotics active against

gram- negative and gram-positive bacteria, rickettsias, chlamydias, and
mycoplasmas. 

 Due  to  their  close  similarity  in  chemical  nature,  cross  resistance  of

pathogens to them is common, i.e., a pathogen developing resistance to
any one of them may show resistance to rest of them.

 Tetracycline,  in  general,  shows  low  toxicity,  quick  absorbability,  and

quick excretability. Therefore these are very suitable antibiotics, but with
a serious drawback which is that they destroy the natural intestinal flora
and, as a result,  an undesirable development of resistant staphylococci
and yeasts (e.g., Candida) may gain upper-hand.
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 High  doses  of  tetracycline  may  cause  side  effects  such  as  nausea,

diarrhoea, yellowing of  teeth in children,  and damage to the liver  and
kidneys.

Chloramphenicol
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Antimicrobial spectrum
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Nalidixic Acid

 Non fluorinated quinolone

Mechanism of Action

 Inhibit the replication of bacteria by interfering with the action of DNA
gyrase during bacterial growth and development

 Inhibition  of  DNA  gyrase  prevents  the  relaxation  of  positively
supercoiled DNA that is required for normal transcription and replication.

 The gyrase is composed of two A subunits and two B subunits. The A
subunits can cut  one of  the double strands of  the DNA which is  ATP
dependent reaction. The energy is provided by B units.

 Nalidixic acid is an inhibitor of A subunits. Therefore the action of gyrase
is inhibited and DNA replication or transcription is blocked as a result of
the death of bacteria.
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Antimicrobial spectrum

 Nalidixic acid is bactericidal and is effective when administered orally.

 It is a broad spectrum antibiotic and active against both Gram-negative
and some Gram-positive bacteria.

 It is more active against Gram-negative species, especially coliforms----
E.coli, Proteus, Kleibseilla, Enterobacter, Shigella

Metronidazole

 Metronidazole is a nitro imidazole class of therapeutic drugs used mainly
in  the  treatment  of  infections  caused  by  susceptible  organisms,
particularly anaerobic bacteria and protozoa.
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Antimicrobial spectrum

Ability of these 
organisms to reduce 
metronidazole to its 
active form 
intracellularly
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