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Antibiotics & Chemotherapy II
Antimicrobial Drugs of Clinical Importance
1. Sulphonamides

 These drugs have a broad spectrum, bacteriostatic effect. 
 Effective against G +ve organisms such as pneumococci (replaced by other drugs).
 Effective against some G –ve cocci and many enterobacteria.
 Used in urinary tract infection (E.coli).
Mode of action:

 Structural analogues of para amino benzoic acid (PABA) that is involved in the synthesis of folic acid by bacteria.

 They inhibit bacterial growth by competitive inhibition of the enzymes involved in the incorporation of PABA into folate pathway.

 Resistance occurs by the synthesis folic acid synthetase with lower affinity for sulphonaminde.
2. Cotrimoxazole

 Synthetic oral and parenteral antimicrobial agent is a combination of sulphanomide and trimithoprim and has bactericidal action.

 Very useful against G –ve enterobacteria causing urinary tract infection (UTI)

 Many hospital coliforms and anaerobes are now resistant to it.

 Can be used to treat typhoid fever and tubercellosis

 Trimithoprim is used increasingly to for respiratory and urinary tract infections (less side effect than cotrimoxazole)

Mode of action:

 Produces a sequential blockade of folic acid synthesis in bacteria.

 The combination produces a strongly synergistic action equal to about ten times trimithoprim alone.

3. The penicillins

(i) Benzyle penicillin (penicillin G):

 Acts by inhibiting the tranpeptidease step required for cross-linking the polysaccharide chain in the peptidoglycan layer of the cell wall / bactericidal.

 Effective against Streptococcus pyogenes (group A) and non-penicillinase producing Staphylococcus aureus, Pneumococcui, Clostridia and many Neisseriae.
 Effective against Bacillus anthracis and Actinomyces israelii. 
 Not effective against G –ve rods such as Pseudomonas spp.
 It is inactivated by gastric acid and has to be given parenterally.
 Resistance is due the ability of bacteria to produce a penicillin destroying enzyme ( β-lactamase) that hydrolyses the beta-lactam ring in the penicillin structure.

(ii) Phenoxymethyl penicillin (penicillin V):

 Can be given orally because it is acid stable/ similar effect of PG/ bactericidal.

 In serious systemic infection high dose of PG- The absorption rate of PV unknown. 

(iii) The cloxacillins:

 Belong to the group of semi synthesis penicillins (chemical manipulation).

 First, Methicillin was introduced then was followed by cloxacillin and flucloxacillin.

 Methicillin has to be given by injection (acids instable).

 Cloxacillin can be given orally or parenterally / so can flucloxacillin.

 These penicillins are used against penicillinase producing Staphylococcus.

 Resistance is not due to β lactamase production / due mutation.

(iv) The ampicillins:

 Semi synthetic penicillin with broad spectrum of antibiotic sensitivity than the other penicillins.

 Is destroyed by β lactamase therefore not used against Staphylococcus aueus.
 Less active than PG agaist G +ve cocci so it should not be used there.
 It can be used against G –ve bacteria such as E.coli and Haemophilus influenze.
 Not absorbed well from the gut.

 Resistance is due to R-factor beta-lactamase production.

(v) Amoxycillin:

 Antibacterial activity is similar to ampicillin with better absorption in the gut than ampicillin and is not influenced by the presence of food.

(vi) Augmentin:

 Acombination of amoxcillin and calvulanic acid; the later inactivates penicillinase, and augmentin can therefore be used orally against a broad spectrum of β lactamase producing bacteria.

(vii) Mezlocillin and azlocillin:

 Both are substituted penicillins given intravenously and have broad spectrum activity (especially against Pseudomonas spp).

(viii) Piperacillin:

 Parenteral antibiotic is related to mezlocillin and azlocillin and has strong activity against Pseudomonas spp.

(ix) Carbenicillin:

 Semi synthetic penicillin has a special use in Proteus and Pseudomonas infection, but ineffective against Gram positive bacteria.

 Carbenicillin is inactivated by penicillinase(β lactamase).
(x) Ticarcillin:

 This derivative is active against Proteus and Pseudomonas organisms and twice as active as carbenicillin against susceptable organisms.
(xi) Mecillinum :

 Is active against G –ve bacilli (except Pseudomonas) and effective in treating intestinal infection such as typhoid and urinary tract infection (parenterally).

4. The cephalosporins:

 Family of antibiotics related to penicillins. Many semi synthetic derivatives.

 Cephaloridine and cephalothin are given parenterally and cephalexin orally.

 Broad-spectrum activity (Gram +ve cocci and G –ve bacilli).

 Useful for patients with hypersensitivity to penicillins.

 cephaloridine and cephalothin were the first generation of cephalosporins.

 Second generation was less susceptible to β lactamase producing bacteria.

 It included cefamandole and cefuroxime and cefoxitin, all given parenterally.

 The third generation had wider spectrum activity than the earlier drugs acting against enterobacteriaceae (including Pseudomonas) and anaerobes (Bacteroides).

 Strongly effective against β lactamase producing bacteria.

 Less toxic.

 The group included cefatatime, ceftazidime, and ceftizoxime.

 Cephalosporins are bactericidal acting on growing cell wall in similarity with penicillins.

 β lactamase G –ve bacteria play a role in the destruction of cephalosporins but less susceptible to β lactamase produced by staphylococci.
5. The aminoglycosides:

 Include streptomycin, neomycin, framycetin, kanamycin, amikacin, gentamicin, tobramycin, sissomicin and neilmicin.

 Active against many G –ve bacilli and staphylococci but not against streptococci or against anaerobic bacteria.

 Important side effects are nephrotoxicity  and ototoxicity (deafness).

 Bactericidal / inhibit protein synthesis due to action on bacterial ribosomes (misreading the messenger RNA).

(i) Streptomycin

 Highly active against G –ve bacilli.

 Important in the treatment of tuberculosis and in synergistic combination with penicillin or ampicillin in treatment of endocarditis caused by Streptococcus faecalis and viridans streptococci

(ii) Neomycin and framycetin

 Too toxic for systemic uses / used topically.

 Both used to suppress nasal carriage of Staphylococcus aureus .

 Neomycin is poorly absorbed from the gut—can be given before intestinal surgery to suppress the intestinal bacteria.

(iii) Kanamycin 

 Can be used to suppress the aerobic G –ve bowel flora.

 Effective in treatment of severe systemic infection by G –ve bacilli (proteus).

 Treating severe cases of urinary tract infection leading to septicaemia.
(iv) Amikacin

 Derivative of kanamycin but with broader spectrum of action (Pseudomonas).

 Most useful drug in hospital practice in the treatment of many G –ve infections resistant to gentamicin.
(v) Gentamicin

 Broader spectrum activity than the other aminoglycosides and lower inhibitory concentration is required against E.coli,  Klebsiella, Proteus and Salmonella spp.

 More active against Psudomonas spp and Staphylococcus aureus.

 Is given in combination with carbenicillin in serious Pseudomonas infections.

 Also given in combination of penicillin or ampicillin in thr treatment of endocarditis.
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