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 A drug used in the treatment of urinary tract infection causes brown coloration of urine. Explain in full detail the pharmacology of the drug under the following headings:

a. Name of the drug

b. Antibacterial activity

c.   Mechanism of action

d. Pharmacokinetics

e. Adverse effects

Name of drug: Bactrim, Generic Name: sulfamethoxazole and trimethoprim 

Brand Names: Bactrim, Bactrim DS

BACTRIM (sulfamethoxazole and trimethoprim) is a synthetic antibacterial combination product 

available in DS (double strength) tablets, each containing 800 mg sulfamethoxazole and 160 mg 

trimethoprim; in tablets, each containing 400 mg sulfamethoxazole and 80 mg trimethoprim for 

oral administration.
Antibacterial activity: Bactrim contains a combination of sulfamethoxazole and trimethoprim. Sulfamethoxazole and trimethoprim are are both antibiotics that treat different types of infection caused by bacteria.

Bactrim is used to treat ear infections, urinary tract infections, bronchitis, traveler's diarrhea, shigellosis. Bactrim exerts antimicrobial activity by blocking the reduction of dihydrofolate to tetrahydrofolate, the active form of folic acid, by susceptible organisms. It has inhibitory activity for most gram‐positive aerobic cocci and some gram‐negative aerobic bacilli. 

Sulfamethoxazole inhibits bacterial synthesis of dihydrofolic acid by competing with para-

aminobenzoic acid (PABA). Trimethoprim blocks the production of tetrahydrofolic acid from 

dihydrofolic acid by binding to and reversibly inhibiting the required enzyme, dihydrofolate 

reductase. Thus, sulfamethoxazole and trimethoprim blocks two consecutive steps in the 

biosynthesis of nucleic acids and proteins essential to many bacteria.

Sulfamethoxazole and trimethoprim have been shown to be active against most strains of the following microorganisms:

Aerobic gram-positive microorganisms: 

Streptococcus pneumoniae 

Aerobic gram-negative microorganisms: 

· Escherichia coli (including susceptible enterotoxigenic strains implicated in traveler’s diarrhea) 

· Klebsiella species 

· Enterobacter species 

· Haemophilus influenzae 

· Morganella morganii 

· Proteus mirabilis 

· Proteus vulgaris 

· Shigella flexneri 

· Shigella sonnei 

Other Organisms: 

· Pneumocystis jiroveci

ADVERSE REACTIONS 

The most common adverse effects are gastrointestinal disturbances (nausea, vomiting, anorexia) and allergic skin reactions (such as rash and urticaria).

Hematologic: Agranulocytosis, aplastic anemia, thrombocytopenia, leukopenia, neutropenia, hemolytic anemia, megaloblastic anemia, hypoprothrombinemia, methemoglobinemia, eosinophilia. 

Allergic Reactions: Stevens-Johnson syndrome, toxic epidermal necrolysis, anaphylaxis, allergic myocarditis, erythema multiforme, exfoliative dermatitis, angioedema, drug fever, chills, Henoch-Schoenlein purpura, serum sickness-like syndrome, generalized allergic reactions, generalized skin eruptions, photosensitivity, conjunctival and scleral injection, pruritus, urticaria and rash. In addition, periarteritis nodosa and systemic lupus erythematosus have been reported. 

Gastrointestinal: Hepatitis (including cholestatic jaundice and hepatic necrosis), elevation of 

serum transaminase and bilirubin, pseudomembranous enterocolitis, pancreatitis, stomatitis, 

glossitis, nausea, emesis, abdominal pain, diarrhea, anorexia. 

Genitourinary: Renal failure, interstitial nephritis, BUN and serum creatinine elevation, toxic 

nephrosis with oliguria and anuria, crystalluria and nephrotoxicity in association with 

cyclosporine. 

Metabolic and Nutritional: Hyperkalemia

Neurologic: Aseptic meningitis, convulsions, peripheral neuritis, ataxia, vertigo, tinnitus, headache. 

Psychiatric: Hallucinations, depression, apathy, nervousness. 

Endocrine: The sulfonamides bear certain chemical similarities to some goitrogens, diuretics (acetazolamide and the thiazides) and oral hypoglycemic agents. Cross-sensitivity may exist with these agents. Diuresis and hypoglycemia have occurred rarely in patients receiving sulfonamides.

