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Nucleic synthesis inhibitors



Inhibitors of NA synthesis

• Sulphonamides and trimethoprim
• Metronidazole
• Quinolones
• Rifampicin



Sulfonamides

• Bacteria can not utilize external folic acid (FA) for 
DNA synthesis (human cell can)

• Bacteria must synthesize FA from PABA.

• Sulfonamides are structurally similar to p-
aminobenzoic acid (PABA)



Sulfonamides Mechanism of Action

• Sulfonamide-susceptible organisms, unlike 
mammals, cannot use exogenous folate but 
must rely on their ability to synthesize folate 
from para-amino benzoic acid (PABA)

• This pathway is thus essential for production 
of purines and nucleic acid synthesis. 

• As structural analogs of PABA, sulfonamides 
inhibit dihydropteroate synthase and folate 
production.

• The sulfa drugs, including cotrimoxazole, are 
bacteriostatic.



• Sulfonamides can be divided into three 
major groups: 

(1) oral, absorbable (sulfamethoxazole) 
(2) oral, nonabsorbable (Sulfasalazine)
(3) topical (Sodium sulfacetamide, 
mafenide acetate, silver sulfadiazine)

• The oral, absorbable sulfonamides can be 
classified as short-, intermediate-, or 
long-acting on the basis of their half-lives

Pharmacokinetics of Sulfonamides



Clinical Uses

• A. ORAL ABSORBABLE AGENTS
• Sulfisoxazole and sulfamethoxazole are short- to medium-acting 

agents used almost exclusively to treat urinary tract infections.

• Sulfadiazine in combination with pyrimethamine is first-line therapy 
for treatment of acute toxoplasmosis.

• Sulfadoxine in combination with pyrimethamine is used as an 
antimalarial drug.



Clinical Uses

• B. ORAL NONABSORBABLE AGENTS
• Sulfasalazine is an integrated sulfapyridine and 5-amino salicylic acid (5-

ASA)

• It is widely used in ulcerative colitis, enteritis, and other inflammatory 
bowel disease (Local intestinal flora split sulfasalazine into sulfapyridine
and 5-aminosalicylate, with the latter exerting the anti-inflammatory 
effect).



• C. TOPICAL AGENTS
• Sodium sulfacetamide ophthalmic solution or ointment is effective in the 

treatment of bacterial conjunctivitis and as adjunctive therapy for 
trachoma (eye infection caused by bacterium Chlamydia trachomatis). 

• Another sulfonamide, mafenide acetate, is used topically but can be 
absorbed from burn sites. The drug and its primary metabolite inhibit 
carbonic anhydrase and can cause metabolic acidosis, a side effect that 
limits its usefulness. 

• Silver sulfadiazine is a less toxic topical sulfonamide and is preferred to 
mafenide for prevention of infection of burn wounds.

Clinical Uses



Side effects of sulfonamides

• Crystalurea due to precipitation (reversed by adequate hydration & 
alkalinization of the urine) 

• Hypersensitivity: 
• rash
• Angioderma
• Steven-Johnson syndrome (SJS) which is caused by separation of the epidermis from the 

dermis

Angioderma
Steven-Johnson syndrome



Side effects of sulfonamides

• HEMATOPOIETIC DISTURBANCES
• Sulfonamides can cause granulocytopenia or thrombocytopenia. 
• Sulfonamides may provoke hemolytic reactions in patients with glucose-6-

phosphate dehydrogenase deficiency. 
• Kernicterus

• Occurs in newborns
• Sulfa drugs displaces bilirubin from serum albumin
• Free bilirubin go to CNS and cause injury 
to brain
• Shouldn’t be given to newborns & infants 
(< 2 months) , pregnant at term



Mechanism of Action
• Trimethoprim, selectively inhibits bacterial

dihydrofolic acid reductase, which converts 
dihydrofolic acid to tetrahydrofolic acid, a step 
leading to the synthesis of purines and ultimately to 
DNA (much less efficient inhibitor of mammalian 
dihydrofolic acid reductase). 

• Pyrimethamine, selectively inhibits dihydrofolic acid 
reductase of protozoa compared with that of 
mammalian cells. 

Trimethoprim & trimethoprim-sulfamethoxazole mixtures



Cotrimoxazole

• Trimethoprim & trimethoprim-
sulfamethoxazole mixtures

• Trimethoprim and sulfamethoxazole are 
rarely used alone today.

• Individually, these drugs (alone) are 
bacteriostatic…..

• This combination in co-trimoxazole
provides a synergistic combination and  
bactericidal effect 



• Pharmacokinetics

• Trimethoprim is usually given orally, alone or in combination with 
sulfamethoxazole, which has a similar half-life. Trimethoprim-
sulfamethoxazole can also be given intravenously.

• Trimethoprim (a weak base) concentrates in prostatic fluid and in 
vaginal fluid, which are more acidic than plasma. Therefore, it has more 
antibacterial activity in prostatic and vaginal fluids than many other 
antimicrobial drugs.



• Clinical Uses
ORAL TRIMETHOPRIM
• Trimethoprim can be given alone in acute urinary tract infections and in the 

treatment of bacterial prostatitis (although fluoroquinolones are preferred).

ORAL TRIMETHOPRIM-SULFAMETHOXAZOLE (Cotrimoxazole)
A combination of trimethoprim-sulfamethoxazole is effective treatment for a wide 
variety of infections including P jiroveci pneumonia (This is a common opportunistic 
infection complicating AIDS. Cotrimoxazole is the most effective therapy), shigellosis, 
salmonella infections, urinary tract infections, prostatitis.

ORAL PYRIMETHAMINE WITH SULFONAMIDE
• Pyrimethamine and sulfadiazine are used in the treatment 
of toxoplasmosis and falciparum malaria.



• Side effects

• Similar to the effects of folic acid deficiency
• Anemia, leukopenia, and granulocytopenia, especially in pregnant 

patients and those having very poor diets
• Can be reversed by the simultaneous administration of folinic acid, 

which does not enter bacteria.



Drug Interactions

• On the basis of protien binding displacement  Potention 
of effect of(?)

• And on the basis of Inhibition of metabolism 
Potentiation of effect of (?)


