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Lecture 12 
Chemotherapeutic drugs. Antibacterial 

chemotherapeutic drugs (part 2). Antiseptic and 
disinfectant drugs. 

• Antibacterial chemotherapeutic drugs:  

3. Inhibitors of bacterial protein synthesis (aminoglycosides, aminocyclitols, macrolides, 

ketolides, streptogramines, tetracyclines, phenicols, oxazolidinones, nitrofurans, 

lincosamides, fusidic acid), 

4. Inhibitors of bacterial nucleic acid synthesis (rifampicin, quinolones). 

5. Inhibitors of the synthesis of other bacterial structures synthesis (sulfonamides, 

Trimetoprim). 

6. Drugs used to treat tuberculosis.  

7. Drugs used to treat leprosy. 

• Antiseptic drugs with systemic administration.  

• Antiseptic and disinfectant drugs. 
 
 
 

Antibacterial chemotherapeutic drugs:  
3. Inhibitors of bacterial protein synthesis 

 
Mechanism of action: 
- inhibition of bacterial protein synthesis by the coupling with the 30S or 50S subunit of 
bacterial ribosomes: 

• enter the bacterial cell by passive or active mechanisms; 
• inhibit bacterial protein synthesis by: 

o inhibition of protein synthesis initiation complex bacterial 
o determine "misreading" of the genetic code of the bacterium; 
o destruction of polysomes and formation of ineffective monosomes. 

- target: the bacterial ribosome. 
• Bacterial – 70S (50S/30S) 

o 50S binders - Macrolides, Clindamycin, Chloramphenicol, Streptogramins. 
o 30S binders - Aminoglycosides, Tetracyclines, Mupirocin 

• Mammalian – 80S (60S/40S) 
o High levels may interact with mammalian ribosomes. 

 
Classification 
3. Inhibitors of bacterial protein synthesis  
3.1. Aminoglycosides: Streptomycin; Gentamicin; Tobramycin; Amikacin; Kanamycin; 
Neomycin; Netilmycin; Paromomycin; Isepamycin; Framycetin, Sisomicin. 
3.2. Aminocyclitols: Spectinomycin 
3.3. Macrolides: Erythromycin; Clarithromycin; Azithromycin; Roxithromycin; 
Rovamycine; Josamycin; Diritromycin; Spiramycin. 
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3.4. Ketolides: Telithromycin 
3.5. Streptogramine: Quinupristin (streptogramin B); Dalfopristin (streptogramin A); 
Pristinamycin. 
3.6. Tetracyclines:  

- short acting: Tetracycline, Oxitetracycline, Chlortetracycline, Rolitetracycline; 
- intermediate acting: Demeclocycline, Metacycline, Lymecycline; 
- long acting: Doxicycline, Minocycline. 

3.7. Phenicols: Chloramphenicol, Tiamphenicol 
3.8. Oxazolidinone: Linezolid, Eperozolid 
3.9. Lincosamide: Lincomycin, Clindamycin 
3.10. Nitrofurani: Nitrofurazon; Furazolidon; Nitrofuranoin. 
3.11. Fusidic acid. 
 
 
 

AMINOGLYCOSIDES 

• STREPTOMYCIN; GENTAMICIN; TOBRAMYCIN; AMIKACIN; 
KANAMYCIN; NEOMYCIN; NETILMYCIN; PAROMOMYCIN; 
ISEPAMYCIN; FRAMYCETIN, SISOMICIN 

Sources: Some aminoglycosides are produced naturally by bacteria of the genus 
Streptomyces and Micromonospora. 
Structure: hexose ring to which various amino sugars are attached by glycosidic linkages. 
Mechanism of action: inhibition of bacterial protein synthesis by irreversible coupling with 
the 30S subunit of bacterial ribosomes 
Antibacterial spectrum: 
- aerobic G(-) bacilli: Enterobacter, Pseudomonas, E. coli, Klebsiella, Proteus, Serratia, 
Salmonella, Francisella tularensis, Vibrio cholerae, Yersinia pestis; 
- G(+) cocci: streptococci, staphylococci (including S. aureus); 
- Mycobacterium tuberculosis (for streptomycin, amikacin). 
Bactericidal effect. 

• The action is inhibited by polymyxins and by anionic detergents. 
Pharmacokinetics 
- Absorption: no intestinal absorption (are absorbed in the intestine in the presence of 
ulceration). 
- Administration: 

• im/iv in systemic infections; intrarahidian in meningitis; 
• orally (neomycin, streptomycin) in: 

o treatment of intestinal infections, 
o preparation in the digestive tract before surgery 
o to reduce the intestinal flora in hepatic coma 

• topically (skin, mucous membranes): Neomycin, Gentamicin, Kanamycin, 
Tobramycin; 

• aerosols (better focus in the lungs). 
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- Distribution: aminoglycosides are very polar; this is why they do not readily penetrate cells 
and in the CNS, not penetrate physiological barriers (intestinal, blood-brain), EXCEPT the 
placenta. Good distribution in the renal cortex, pleural or synovial fluid. 
- Concentrated in milk, kidney and bile. 
- Elimination: renal. Are removed by hemodialysis. 
Indications: 
- the therapy of choice for empirical therapy of serious infections with unidentified bacteria; 
- tuberculosis (streptomycin, amikacin) 

• Tobramycin: is the only aminoglycoside ineffective in tuberculosis; 
- Gentamicin: in osteomyelitis (it is administered directly into the infected bone cavity in the 
form of "pearls" of porous material impregnated with gentamicin); 
- neomycin: for the preoperative preparation of the colon, encephalopathy. 
Contraindications: 
- pregnancy, 
- myasthenia, 
- perioperative period to avoid interference with nondepolarizing skeletal muscle relaxants. 
Adverse effects 
- nephrotoxicity; 
- ototoxicity (hearing loss) and vestibulotoxicity (= loss of balance, dizziness, ataxia); 

• toxicity is cumulative and irreversible 
- currare-like effects (skeletal muscle relaxation similar to currare); 
- immunological reactions of type I and III; 
- pain at the injection site. 
 

 

AMINOCYCLITOLS 

• SPECTINOMYCIN 
It is structurally related to aminoglycosides: from aminociclitol. 
Bacteriostatic (bactericidal only on N. gonorrhea). 
Antibacterial spectrum: some G(+) and G(-) bacteria: Enterobacteriaceae, N. gonorrhea. 
Mechanism of action: inhibition of bacterial protein synthesis by the coupling on the 30S 
subunit of bacterial ribosomes. 
Administration: i.m. only 
Indications: alternative treatment for gonorrhea in women. 
Adverse reactions: nephrotoxicity, anemia, pain at the injection site. 
 
 

MACROLIDES 

• ERYTHROMYCIN; CLARITHROMYCIN; AZITHROMYCIN; 
ROXITHROMYCIN; ROVAMYCINE; SPIRAMYCIN; JOSAMYCIN; 
DIRITROMYCIN. 

Macrolides have a macrocyclic lactone ring. Erythromycin was obtained from Streptomyces 
erythreus. 
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Mechanism of action: inhibition of bacterial protein synthesis by coupling of 50S ribosomal 
bacterial subunit. 

Binding site is in the close proximity of the binding sites of lincomycin, clindamycin 
and chloramphenicol � occurs competition for the same sites. 

Bacteriostatic. May be bactericidal particularly at higher concentrations and for susceptible 
strains of bacteria. 
Antibacterial spectrum 
- for Erythromycin:  

• G (+) and G (-) cocci; 
• G (+) or (+) bacteria: Legionella pneumoniae, H. pylori etc; 

• spirochete (Treponema pallidum),  
• Rickettsia, Chlamydia, Mycoplasma, Bordetella, Bartonella. 

- for Clarithromycin: 
• spectrum of Erythromycin, extended with H. influenzae, Moraxella catarrhalis, 

Mycobacterium avium, Toxoplasma gondii. 
- for Azithromycin: 

• spectrum of Erythromycin, extended with H. influenzae, Moraxella catarrhalis, M. 
leprae, Toxoplasma gondii. It is less active on the G (+) cocci. 

- for Spiramycin: Toxoplasma gondii. 
Antibacterial resistance appears in:  
- production of esterases by Enterobaceriacee;  
- change of the ribosome binding site;  
- production of methylases;  
- transfer of plasmids. 
Pharmacokinetics 
- Absorption:  

• the absorption of Erythromycin and Azithromycin decrease in the presence of food 

• erythromycin base is destroyed by gastric juices, erythromycin stearate and 
erythromycin esters are resistant to acidic pH. 

• clarithromycin is stable in acid; 
- Do not cross the blood-brain barrier, but crosses the placenta. Good tissue distribution 
EXCEPT CSF.  
- Strong intracellular concentration in macrophages and neutrophils. 
- Concentration in bile, breast milk. 
- Metabolism: 

• Liver: erythromycin, clarithromycin; 
• Azithromycin is not metabolized. 

Clarithromycin and Azithromycin are metabolized to active compounds. 
Erythromycin and Clarithromycin are inhibitors of metabolising enzymes (inhibitors 
of cytochrome P450). 

- enterohepatic cycle. 
- elimination: bile and kidney. 
Indications 
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- drug of choice in people allergic to penicillin; 
- respiratory infections, ENT, skin, urethritis, prostatitis, diphtheria, acne; 
- eradication of infection with H. pylori; 
- toxoplasmosis: Spiramycin; 
- periodontal disease: Rovamycine. 
Adverse effects 
- prokinetic effects (due to the stimulation of motilin receptors): diarrhea, nausea, vomiting, 
abdominal pain; 
- hepatotoxicity (cholestatic hepatitis); 
- nephrotoxicity induced by the active metabolite of clarithromycin; 
- Erythromycin: prolong QT interval. 
- Allergic reactions are rare. 
Contraindications 
- chronic hepatitis, 
- chronic renal failure with a creatinine clearance <30 ml / min for clarithromycin. 
Drug Interactions 
- Erythromycin and clarithromycin are inhibitors of drug metabolism � increased plasma 
concentrations of theophylline, methylprednisolone, Cycloserine, coumarin oral 
anticoagulants. 
- Erythromycin increases serum levels of digoxin (destroying the intestinal flora that 
inactivates some oral digoxin), so, it increases the bioavailability of oral anticoagulants. 
 
 

KETOLIDES 

• TELITHROMYCIN 
It is a semisynthetic derivative of Erythromycin. 
Mechanism of action: bind to the 50S subunit of bacterial ribosomes and suppresses 
bacterial protein synthesis (similar to macrolides). 
Antibacterial spectrum (it is similar to Azythromycin): staphylococci, streptococci 
(including S. Pneumoniae), Haemophilus influenza, Moraxella catarrhalis, mycoplasma, 
chlamydia, and Legionella 
Bactericide. 
Indications: mild-to-moderate severity pneumonia, bronchitis, sinusitis, pharyngitis. 
Adverse reactions: 
- nausea, vomiting, diarrhea; 
- hepatotoxicity (increases levels of transaminases); 
- significant QT interval prolongation (increase risk of ventricular arrhythmia). 
 
 

STREPTOGRAMINS 

• QUINUPRISTIN (STREPTOGRAMIN B); DALFOPRISTIN 
(STREPTOGRAMIN A); PRISTINAMYCIN. 
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Quinupristin is a streptogramin B, Dalfopristin is a streptogramin A. They are derivatives of 
Pristinamycin. 
Mechanism of action: bind to the 50S subunit of bacterial ribosomes and suppresses 
bacterial protein synthesis. 
Antibacterial spectrum: G(+) cocci, including those resistant to other antibiotics (not 
effective on Enterococcus faecalis) 
Bacteriostatic, but the combination Quinupristin + Dalfopristin is bactericidal. 
The antibacterial resistance appears in the production of metilases. 
Administration: iv. 
Indications: infections with streptococci, staphylococci, enterococci multidrug resistant. 
Adverse effects: 
- pain at the infusion site; 
- arthralgia and myalgia. 
 
 

TETRACYCLINES 
Classification 

• short acting: TETRACYCLINE, OXITETRACYCLINE, 
CHLORTETRACYCLINE, ROLITETRACYCLINE; 

• intermediate acting: DEMECLOCYCLINE, METACYCLINE, LYMECYCLINE; 
• long acting: DOXYCYCLINE, MINOCYCLINE. 

Mechanism of action: bind to the 30S subunit of bacterial ribosomes and suppresses 
bacterial protein synthesis. 
Pharmacodynamic effects 
- antibacterials, 
- immunosuppression by direct cytotoxic effects on T and B lymphocytes; 
- Demeclocycline inhibits the action of ADH in the renal tubule. 
Antibacterial spectrum: very wide 
- G (+) and G (-) aerobic and anaerobic bacteria 
- intracellular microorganisms: rickettsiae; Chlamydia; Mycoplasma; 
- spirochetes (Treponema pallidum); 
- Actinomyces; 
- amoeba; 
- Minocycline is only active in Neisseria meningitidis. 
Bacterial resistance occurs by: 
- mutations; 
- transfer of plasmids. 
Bacteriostatic. 
Pharmacokinetics 
- Absorption: intracellular concentrations 

• is reduced by food, dairy products, antacids, preparations with Fe2 + or other divalent 
or trivalent metal ions; 

• to Minocycline, Doxycycline, Lymecicline: absorption is not affected by food. 
- wide tissue distribution.  
- enter into cells; 
- cross the placenta. 
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- Metabolism: hepatic; enterohepatic cycle. 
- Concentrated in all body tissues: 

• liver, kidney, breast milk, bronchial epithelium, tissues that become calcified tissues 
(bone, teeth), carcinoid tumors with high calcium content. 

• Minocycline concentrates in saliva and tears. 
• Enter the phagocytes, pleural fluid, peritoneal fluid, sputum, synovial. 

- Elimination: renal, bile (Doxycycline is entirely eliminated by bile, so it is considered the 
safest tetracycline in renal failure), milk. 
The indications 
- Treatment choices for: 

• ricketsiosis; 
• Mycoplasma pneumoniae; 
• chlamydia; 
• cholera; 
• spirochetes (Treponema pallidum, Borrelia burgdorferi). 

- Treatment of: 
• the bacterial exacerbations of bronchitis; 
• acne (vulgaris, rosacea); 
• malabsorption; 
• Periodontal disease; 
• Minocyclne: menigococal carriers state in saliva; 
• Demeclocicline: syndrome of inappropriate secretion of ADH; 
• Doxycycline: prostatitis, sinusitis, malaria. 
• Meningites; 
• Alternative for pelvic infection, brucellosis, leptospirosis, eradication of ulcers with 

H.pylori. 
Adverse effects 
- gastrointestinal: nausea, vomiting, diarrhea, gastric irritation, intestinal dysmicrobisme, 
Clostridium difficile pseudomembranous enterocolitis; 
- oral or vaginal candidiasis (superinfection with Candida); 
- determination of calcium ions from the bone: brown-yellow teeth, dental hypoplasia, 
dysplasia of dental enamel, distortion or inhibition of bone growth; 
- hepatotoxicity; 
- Fanconi syndrome (renal tubular acidosis): Doxycycline; 
- irritation of tissues: venous thrombosis, muscle irritation; 
- vestibular toxicity: Minocycline, Doxycycline; 
- photosensitization: Tetracycline, Doxycycline, Demeclocycline; 
- Type I immunological reactions (rash, fever) very rare; 
- immunosuppressive effect. 
Contraindications 
- children under 8 years (12 years); 
- pregnancy, breastfeeding; 
- renal failure (EXCEPT Doxycycline); 
- liver failure; 
- lupus erythematosus; 
- people with immunosuppression; 
- patients receiving a reduced calorie diet. 
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PHENICOLS 

• CHLORAMPHENICOL, TIAMPHENICOL 
Mechanism of action: inhibition of bacterial protein synthesis by coupling of 50S ribosomal 
bacterial subunit.  
Antibacterial spectrum: very wide 
- G (+) and G (-) aerobic and anaerobic bacteria 
- intracellular microorganisms: rickettsiae. Not active on Chlamydia. Not active on 
Pseudomonas. 
Bactericidal or bacteriostatic, depending on the organism. 
Pharmacokinetics 
- metabolized by hepatic glucuronidation; 
- widely distributed in all tissues and body fluids, pass the physiological barieres,  
- concentrated in milk, eyes, urine; 
- elimination: in urine and in bile; 
- they are inhibitors of drug metabolism (increase plasma concentrations of phenytoin, 
coumarin anticoagulants, oral antidiabetics type sulfonylurea). 
Indications: life-threatening infections because of the severe adverse effects 
- infection with H. influenzae resistant to other antibacterial chemotherapy; 
- treatment of choice for typhoid fever; 
- meningitis; 
- topical (conjunctivitis, vaginitis). 
Adverse effects 
- gastrointestinal disturbances (nausea, vomiting, diarrhea); 
- medulotoxicity: 

• anemia and reticulocytopenia (are dose-related); 
• aplastic anemia (idiosyncratic); 
• hemolytic anemia in G6PD deficient individuals. 

- hepatotoxicity; 
- Herxheimer reaction (during treatment with high doses of Salmonella); 
- gray syndrome of the neonates: 

• Clinical: vomiting, hypothermia, cardiovascular collapse with irreversible gray 
coloration of the skin, shock � death. 

• Cause: low capacity of the liver to metabolize the antibiotic. 
- immunosuppression. 
Contraindications: G6PD deficiency, hepatic failure, renal failure. 
 
 

OXAZOLIDINONES 

• LINEZOLID, EPEROZOLID 
Mechanism of action: bind to the 50S subunit of bacterial ribosomes and suppresses 
bacterial protein synthesis. 
The antibacterial resistance appears in: blocking the active transport into the bacterial cell; 
mutations; transfer of plasmids. 
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Antibacterial spectrum: G(+) organisms resistant to other antibiotics (staphylococci, 
streptococci, enterococci, anaerobic cocci, and G(+) rods such as corynebacteria and Listeria 
monocytogenes). 
Bacteriostatic, EXCEPT for streptococci for which it is bactericidal. 
Indications: pulmonary infections, enterococcal infections. 
Adverse effects 
- thrombocitypenia (if administered more than 2 weeks), neutropenia; 
- nausea, vomiting, diarrhea. 
 
 

LINCOSAMIDES 

• LINCOMYCIN, CLINDAMYCIN 
Mechanism of action: bind to the 50S subunit of bacterial ribosomes and suppresses 
bacterial protein synthesis. 
Antibacterial spectrum: G (+) cocci (including penicillin-resistant strains) and anaerobes 
(including Bacteroides fragilis). Not active on Clostridium difficile. 
Bacteriostatic on enterococci, bactericidal on pneumococci. 
Pharmacokinetics 
- well distributed in the body, but not pass physiological barriers (not pass even the meninge 
is inflamed); 
- metabolism: liver; 
- concentrated in leukocytes, bone, joints, urine. Penetration into bone occurs even in the 
absence of inflammation. 
- elimination: bile, urine. 
Indications:  
- drug of choice for staphylococcal bone infections (osteomyelitis), peritonitis; 
- severe infections: deep neck space infections, chronic tonsillo-pharyngitis, odontogenic 
abscesses, and surgical prophylaxis in contaminated wounds. 
Adverse effects  
- pseudomembranous colitis can be fatal (more frequent to clindamycin > compared to 
cephalosporins (Ceftin) and > aminopenicillins. 

Clinically: abdominal pain, fever, leukocytosis, bloody stool… Diarrhea commonly develops on days 
4-9 of treatment. Symptoms typically resolve 14 days after stopping the antibiotic. Treatment is with 
Metronidazole. Life threatening cases can be treated with Vancomycin. 

- hepatotoxicity; 
- medulotoxicitate (severe); 
- rash (rash). 
 
 

FUSIDIC ACID 
Mechanism of action: inhibition of bacterial protein synthesis. 
Antibacterial spectrum: G (+) cocci including methicillin-resistant staphylococci; some G 
(+) bacteria (Clostridia). 
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Pharmacokinetics: good diffusion into bone, synovial membrane, the bronchial tubes. Good 
intracellular diffusion. Only biliary elimination. 
Indications: staphiloccocus infections resistant to penicillin (skin infections, osteomyelitis, 
endocarditis). 
Adverse effects 
- nausea, vomiting; 
- rash; 
- hepatotoxicity, jaundice; 
- nephrotoxicity. 
 
 

NITROFURANS 

• NITROFURAZONE; FURAZOLIDONE; NITROFURANOIN 
Nitrofurans should be used with caution in those with G6PD deficiency, during pregnancy 
and lactation, in infants less than 3 months old. Contraindications: hypersensitive to 
nitrofurans; for Nitrofurantoin also renal failure. 
 
NITROFURAZONE (skin antiseptic) 
Antibacterial spectrum: broad spectrum, but with little activity against Pseudomonas. 
Indications: wounds, burns, ulcers, and skin infections, before skin grafting. 
Adverse effects: may cause sensitization.  
 
FURAZOLIDONE (intestinal antiseptic) 
Antibacterial spectrum: antibacterial (against enteric bacteria) and antiprotozoal (against 
Giardia intestinalis). Bactericidal.  
Indications: enteritis (acute or subacute) caused by pathogenic enteric bacteria. 
 
NITROFURANTOIN (urinary antiseptic) 
Antibacterial spectrum: antibacterial (against urinary-tract bacteria); no activity against 
Pseudomonas aeruginosa and most strains of Proteus. 
Antibiotic activity is greater in acidic urine (urinary pH increased to about 5.5). 
Indications: urinary antiseptics (lower urinary tract infections). 
Adverse effects for Furazolidone and Nitrofurantoin 
- anorexia, nausea, vomiting,  
- allergic reactions (skin rashes, hypersensitivity reactions), 
- hemolytic anemia (in G6PD deficiency), 
- disulfiram-like reactions, hepatotoxicity; 
- colors the urine: Furazolidone in yellow, Nitrofurantoin in brown; 
- for Nitrofurantoin also: acute pneumonitis, neuropathies. 
Drug interactions: 
- Nitrofurantoin antagonizes the action of quinolones. 
- Furazolidone and Nitrofurantoin: should not be associated with monoamine oxidase 
inhibitors, antipsychotic drugs, alcohol and foods containing tyramine. 
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Antibacterial chemotherapeutic drugs:  
4. Inhibitors of bacterial nucleic acid synthesis 

 

Classification 
4.1. Rifampicin; 
4.2. Quinolones: 

• 1st generation: Nalidixic acid � only for lower urinary infections; particular for 
intestinal shigellosis; 

• 2nd generation: Oxolinic acid, Pipemidinic acid, Cinoxacin � not used  today in 
therapy; 

• 3rd generation (fluoroquinolones): Ciprofloxacin, Pefloxacin, Norfloxacin, Ofloxacin, 
Temafloxacin, Sparfloxacin, Quinafloxacin, Levofloxacin, Trovafloxacin, 
Lomefloxacin, Moxifloxacin, Acrosoxacin, Enoxacin, Grepafloxacin, Gatifloxacin, 
Moxifloxacin. 

 

 

QUINOLONES (are called DNA gyrase inhibitors)  
Mechanism of action: block bacterial DNA replication by inhibiting bacterial DNA gyrase 
(topoisomerase II) and topoisomerase IV.  
Antibacterial spectrum 
- Nalidixic acid:  G(-) bacteria (E. coli, Proteus, Enterobacter, Salmonella, Shigella etc) 
- fluoroquinolones (greatly improved antibacterial spectrum compared with nalidixic acid):  

• G(-): E. coli, Proteus, Enterobacter, Klebsiella, Haemophilus, Pseudomonas 
aeruginosa, Neisseria etc; 

• G(+): Legionella, S. aureus (not those resistant to methicillin), streptococci (including 
pneumococci) etc; 

• Mycoplasma, Rickettsia, Chlamydia; 
• Mycobacterium tuberculosis. 

Bactericidal. 
 
NALIDIXIC ACID 
Indications: only for lower urinary tract infections; particular: for intestinal shigellosis. 
Adverse reactions: false positive glucose tolerance test, hyperglycemia, glycosuria; gastro-
intestinal disorders; rash; photosensitivity; blurred vision; CNS stimulation (convulsions if 
overdose). 
 
FLUOROQUINOLONES 
Pharmacokinetics 
- absorption: reduced in the presence of antacids; 
- distribution: wide (EXCEPT Norfloxacin that doesn’t achieve systemic antibacterial levels);  
- concentrated in the urine, kidney, lungs, prostate, bone, bile, CSF. 
- good concentrations in neutrophils and macrophages; 
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- metabolism: in the liver. 
- enterohepatic cycle; 
- elimination: renal (glomerular filtration and tubular secretion), bile (20%), in milk. 

• Dose adjustment is required for patients with renal failure (EXCEPT Moxifloxacin). 
Indications (infections including those caused by multidrug-resistant bacteria such as 
pseudomonas and enterobacter) 
- urinary tract infections 
- respiratory tract infections (acute exacerbation of chronic bronchitis, Pneumocystis carinii 
pneumonia in immunocompromised individuals); 

• fluoroquinolones have poor activity against S. pneumoniae and anaerobic bacteria, 
EXCEPT newer fluoroquinolones (such as Gatifloxacin and Moxifloxacin). 

- infections of soft tissues, bones, and joints; 
- gastrointestinal infections (diarrhea, including traveler’s diarrhea) and abdominal infections; 
- septicemia, endocarditis; 
- gonorrhea; 
- antrax prophylaxis; 
- typhoid fever; 
- multidrug-resistant tuberculosis and atypical mycobacterial infections. 
Adverse effects 
- nausea, vomiting, diarrhea; 
- headache, dizziness, insomnia; 
- increase in liver enzymes; 
- superinfection with Candida and streptococci; 
- rash and pruritus, hypersensitivity-type reactions; 
- hyperglycemia in diabetic patients and those agents who receive oral: Gatifloxacin; 
- photosensitivity: Pefloxacin, Lomefloxacin; 
- prolong the QT interval on ECG (risk of arrhythmia); 
- articular cartilage erosion (=arthropathy) in children, risk of tendinitis or rupture of achilles 
tendon in adults. 
Contraindications:  
- children under 18 years, 
- severe renal impairment,  
- pregnancy, lactation. 
- co-administration with  

• theophylline because of increase in serum theophylline levels (risk of toxic effects, 
especially seizures). 

• antiarrhythmics or other drugs known to prolong the QTc interval (eg, Erythromycin, 
tricyclic antidepressants) because of increase of risk of arrhythmias. 
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Antibacterial chemotherapeutic drugs:  
5. Inhibitors of the synthesis of other bacterial structures synthesis 

 

Classification 
5.1. Sulfonamides: 

• oral administration, but not absorbed from digestive tract: Sulfizoxazol, 
Sulfamethylthiazol, Sulfamethoxazole, Sulfadiazine, Sulfadoxine; 

• oral administration and absorbed from digestive tract: Sulfasalazine, Ftalylsulfatiazol; 
• with topic administration: Mafenid, Sulfadiazine, Sulfacetamide. 

5.2. Trimethoprim. 
 
 
Bacteria require extracellular p-aminobenzoic acid (PABA) in order to form dihydrofolic 
acid, an essential step in the synthesis of nucleic acids. 
Mechanism of action 
- Sulfonamides (are structural analogs of PABA): compete with PABA, inhibiting the 
dihydropteroate synthase (enzyme involved in the synthesis of folic acid); 
- Trimethoprim: inhibits dihydrofolate reductase (enzyme involved in the synthesis of folic 
acid). 
Both sulfonamides and Trimetoprim are bacteriostatic, but their combination Trimethoprim 
+ Sulfamethoxazole is bactericidal (has a potentiating synergistic effect). 
Antibacterial spectrum 
- sulfonamides (antibacterial spectrum varies from one community to another): 

• some G(-) bacteria: Proteus, E. coli, Klebsiella pneumoniae, Shigella, Salmonella, 
Enterobacter, Vibrio cholerae etc; 

• some G(+) cocci: streptococci, staphylococci, Nocardia etc; 
• Chlamydia; 

• Actinomyces; 
• Protozoa: Plasmodium falciparum, Pneumocystis carinii, Toxoplasma gondii. 

- Trimethoprim: similar to sulfonamides. 
Pharmacokinetics 
- Sulfonamides: 

• oral administration and systemic absorption: 
o cross the blood-brain barrier in the absence of inflammation, cross placenta, 

pass into breast milk; 
o metabolism: hepatic via acetylation, elimination: renal and biliary; 
o concentrates in milk, saliva, sweat, bile (enterohepatic cycle). 

• oral nonabsorbable from digestive tract: Sulfasalazine is split into 5-aminosalicylates 
and sulfapiridine in intestine (with anti-inflammatory and immunosuppressive effect).  

- Trimethoprim: 

• cross the physiological barriers; 
• concentrate in the prostate and vaginal secretions; 
• hepatic metabolism, renal elimination. 
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Indications 
- sulfonamides: 

• Sulfasalazine: ulcerative colitis (Crohn's disease); 

• Ftalilsulfatiazol: intestinal infections (dysentery). 
• Mafenid, sulfadiazine: burns; 
• eye infections: sulfacetamide. 

- trimethoprim alone or in combination with sulfamethoxazole:  
• urinary tract infections, prostatitis, 

• respiratory infections (including Pneumocystis carinii infection),  
• gastro-intestinal infections. 

Adverse effects 
- Sulfonamides: 

• gastrointestinal: nausea, vomiting, diarrhea; 

• immunological reactions: 
o Type I: rash, pruritus, angioedema, urticaria, anaphylactic shock; 
o Type III: arthritis, fever, interstitial nephritis, Stevens Johnson syndrome; 

• crystalluria can result in nephrotoxicity; 

• hepatotoxicity; inhibition of vitamin K; 
• hemolytic anemia in patients with G6PD deficiency,  
• agranulocytosis, thrombocytopenia, aplastic anemia, leukemoid reaction; 
• kernicterus in neonates; 

• photosensitivity, CNS disorders, psychosis. 
- Trimethoprim: 

• gastrointestinal (nausea, vomiting),  

• folic acid deficiency; 
• type I immunological reactions: rash; 
• increase the concentration of serum creatinine. 

Contraindications: 
- pregnancy, lactation, infants less than two months; 
- renal failure; 
- also:  

• for sulfonamides: association with oral anticoagulants, antidiabetics, methotrexate, 
phenytoin. 

• for Trimethoprim: blood dyscrasias. 
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Antibacterial chemotherapeutic drugs:  
6. Drugs used to treat tuberculosis 

 

Classification 
• First line drugs: - Isoniasid (hydrazide of isonicotinic acid or HIN); 

- Rifampicin; 
- Ethambutol; 
- Pyrazinamide; 
- Streptomicin. 

• Second line drugs: Etionamide; Paraaminosalicilic acid (PAS); Amikacin; 
Capreomycin; Tetraciclines; Rifabutin; Rifapentine; Fluoroquinolones (Ciprofloxacin, 
Ofloxacin, Levofloxacin); Clofazimine; Cycloserine. 

o Fluoroquinolones are effective and well tolerated, but to be reserved for 
resistant strains. 

 

 

ISONIAZID 
Isoniazid (the hydrazide of isonicotinic acid) is a synthetic analog of pyridoxine (vitamine 
B6). 
Mechanism of action: inhibits synthesis of mycolic acids (essential components of the wall 
of Mycobacterium tuberculosis). 
Antibacterial narrow spectrum: Mycobacterium tuberculosis (M tuberculosis).  
Bactericidal on intra- and extracellular bacilli. 
Pharmacokinetics 
- good intestinal absorption. 
- distribution good and rapid in all tissues and body fluids. In the CNS and CSF 
concentrations are 20-100% of serum concentrations. 
- hepatic metabolism: inactivation by acetylation (acetylators are genetically "slow", 
"intermediate" and "fast"). In rapid acetylators, hepatotoxic reactions occur quickly. 

Isoniazid is an enzyme inhibitor of hepatic metabolism of drugs (carbamazepine, 
phenytoin, primidone, phenobarbital ...) and can therefore, in combination, increase 
the plasma concentrations with risk of overdose by blocking their hepatic catabolism. 

- elimination: in urine. 
Indications: treatment of tuberculosis. 
Adverse effects 
- hepatotoxicity: elevated transaminases, acute hepatitis (sometimes fatal), 

• Symptoms: right upper quadrant pain, fatigue, loss of appetite, nausea, vomiting, 
jaundice; 

- peripheral neuropathy (due to pyridoxine deficiency) and CNS toxicity (insomnia, 
psychomotor agitation, seizures, convulsions, mental disorders), 
- immunological reactions type I (rash, fever) and type II (jaundice by autoimmune hepatitis, 
myalgia, arthralgia, lupus erythematosus induced by isoniazid); 
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- digestive disturbances: nausea, vomiting, epigastric pain; 
- various: algoneurodystrophy, hemolytic anemia in G6PD deficient individuals. 
 
RIFAMPICIN 
It is a semi-synthetic derivative of rifamycin (antibiotic produced by Streptomyces 
mediterranei). 
Mechanism of action inhibits the activity of RNA polymerase-DNA-dependent. 
Antibacterial broad spectrum: G(+) and G(-) cocci, some G (-) bacilli, Chlamydia, M. 
tuberculosis and atypical mycobacteria, Legionella species, Brucella sp. 

• Prolonged post-antibiotic effect in vivo. 
Bactericidal on intra- and extra-cellular bacilli (eliminate semi-dormant or persisting 
organisms). 
Pharmacokinetics 
- very good absorption (bioavailability = 100%), foods inhibit the absorption. 
- distribution: good cellular and tissue penetration, low diffusion in CSF (EXCEPT in cases 
of inflammation). It concentrates in bile, phagocytes, sputum. 
- Hepatic metabolism. Biliary excretion. 
- powerful enzyme inducer (induction of cytochrome P450) which explains drug interactions: 

• increase the elimination of methadone, oral anticoagulants, anticonvulsants, 
contraceptives; 

• reduce plasma concentrations of ketoconazole, cyclosporin, chloramphenicol; 
• blood levels of rifampicin are decreased by ketoconazole. 

Indications 
- infections caused by sensitive bacteria; 
- tuberculosis. 
Adverse effects 
- orange color (red to brown) of fluids: urine, saliva, sweat, tears (note: color contact lenses); 
- increase in transaminases, cholestatic jaundice, hepatitis. 
- interstitial nephritis (proteinuria, cylinder in the urine); 
- thrombocytopenia, with or without purpura; 
- immunological reactions (hypersensitivity reactions): rash, vasomotor reactions, pruritus, 
urticaria, rare; 
- gastrointestinal disturbances: anorexia, nausea, vomiting, abdominal pain, meteorism, 
diarrhea; 
- flu-like symptoms (fever, chills, headache, dizziness, arthralgia). 
 
ETHAMBUTOL 
Mechanism of action: inhibition of the synthesis of arabino-galactan = wall component of 
M. tuberculosis 

• Promotes penetration of other lipophilic antituberculosis drugs (rifampicin, ofloxacin) 
and increase their activities. 

Antibacterial spectrum: M. tuberculosis and atypical mycobacteria. 
Bacteriostatic on extracellular bacilli. 
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Pharmacokinetics: Absorption: good. Good tissue distribution (lung, CSF) and through the 
inflamed meninges. Renal elimination (80%) and feces (20%). 
Indications: tuberculosis. 
Adverse effects: 
- decrease in visual acuity, optic retrobulbar neuritis, sometimes retinal lesions (necessary 
monitoring of the visual field, color vision); 
- very rare: hypersensitivity (skin rash). 
 
PYRAZINAMIDE 
It is related to the nicotinamide. 
Antibacterial spectrum: M. tuberculosis. 
Bactericidal on intracellular bacilli (in macrophages), known as "quiescent" and bacilli 
with slow metabolism. 
Pharmacokinetics: easily diffuse into the tissue and macrophages and, through inflamed 
meninges. 
To be active, pyrazinamide requires an acid pH. 
Indications: tuberculosis. 
Adverse effects: 
- hepatotoxicity; 
- digestive disorders: anorexia, nausea, vomiting, abdominal pain; 
- hyperuricemia (very common cause of arthralgia; is cons-indicated in acute attack of gout). 
 
 
SECOND-LINE ANTITUBERCULOSIS 
Other RIFAMYCINS: rifabutin, rifapentine 
- Rifabutin: fewer drug interactions 
- orange color (red to brown) fluids. 
ETHIONAMIDE (not marketed in some countries) 
- Bacteriostatic on intra-and extracellular bacilli 
- dissemination in the CSF. 
- Adverse effects: gastric irritation, neurological symptoms (neurotoxicity prevented by 
pyridoxine), hepatotoxicity. 
PARA-AMINOSALICILIC ACID 
- The same mechanism of action and adverse effects like salicylates. 
CAPREOMYCIN 
- Antibiotic polypeptide, cross-resistance with aminoglycosides (kanamycin, amikacin). 
- Adverse reactions (similar to aminoglycosides): nephrotoxicity, ototoxicity. 
CYCLOSERINE: risk of seizures 
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Antibacterial chemotherapeutic drugs:  
7. Drugs used to treat leprosy 

 

Classification 
• Dapsone;  

• Acedapsone (derived from Dapsone) � alternative in patients intolerant to dapsone; 
• Thiambutosin (derived from Dapsone);  
• Rifampicin;  
• Clofazimine;  
• Amithiozon. 

 

DAPSONE 
Indications: 
- leprosy 
- malaria 
- dermatitis herpetiformis 
- prevention and treatment of Pneumocystis carinii and Toxoplasma gondii infections. 
Adverse effects: methaemoglobinaemia, haemolysis, agranulocytosis. 
 
 

 

Antiseptic drugs with systemic administration  
 

Urinary antiseptics and other drugs used for the treatment of urinary infections 
- Nitrofurans: Nitrofurantoin; 
- Quinolones; 
- Methenamine: methenamine mandelate,  methenamine hippurate; 
- Acidifiant agents:Amonium chloride,Ascorbic acid,Mandelic acid,Methionine,Hipuric acid 
- Sistemic administration: sulfonamides (Sulfisoxazol, Trisulfapirimidine), Penicillins 
(Ampicillin, Carbenicillin), aminoglycozide (Gentamicin, Kanamycin, Amikacin), Cycloserin 
- Local administration: Amphotericin B, Polymyxins, Neomycin. 
 

 

 

Antiseptic and disinfectant drugs 
 

Classification 
1. Alcohols 
2. Aldehydes 
3. Acids 
4. Halogen-releasing agents 
5. Peroxygens 
6. Heavy metal compounds 

7. Phenols 
8. Other structures 
9. Surface-active agents 
(surfactants) 
10. Antiseptics and disin-
fectants from the group of dyes 

11. Quinoleine derivatives 
12. Metenamine derivatives 
13. Nitrofurans 
14. Gases. 
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1. ALCOHOLS 
Mechanism of action: precipitation of cellular proteins. 
Bactericidal. Weakly fungicidal, virucidal variably. Not sporicidal. 
ETHANOL: The concentration of 70% is bactericidal in 1-2 minutes at 30°C; lower or 
higher concentrations are less effective. The hydration facilitates penetration into bacterial 
cells. Its effectiveness is reduced in the presence of organic matter. Do not apply to mucous 
membranes, wounds, infants. 

• Indications: antisepsis of healthy skin before injection and blood samples (except: 
blood culture, or procedures requiring surgical asepsis). As spray with 70% alcohol: 
disinfect equipment for artificial respiration. 

PROPYLENE GLYCOL and other glycols: for disinfection of the air. 
 
2. ALDEHYDES 
Mechanism of action: precipitation of cellular proteins. They are irritating for the tissues. 
Bactericidal at high concentrations and more effective on G (-) bacteria, sporicidal (if 
prolonged contact time), fungicidal, virucidal, ineffective on prions.  
FORMALDEHYDE (or formalin): the concentration of 1-10% destroy microorganisms and 
spores in 1-6 hours. Uses: disinfection of the rooms in notifiable diseases, disinfection of 
surfaces, conservation of anatomical specimens. 
GLUTARALDEHYDE (2% alkaline solution in 70% isopropanol and pH = 7.5 to 8.5): 
destroy microorganisms in 10 minutes and spores in 3-10 h. Uses: disinfection of heat-
sensitive medical devices and soil surfaces. 
 
3. ACIDS 
INORGANIC ACIDS are used for cauterization of tissues. 
BORIC ACID: 5% solution or powder is applied to skin lesions (antimicrobial effects). May 
have toxic effects, especially in children: pain, hypotension, hyperthermia, convulsions.  
BENZOIC ACID: 0.1% solution is used as food preservative. Esters of benzoic acid 
("parabens"): preserve some drugs. 
ACETIC ACID: 1% solution is used in surgery (local antimicrobial agent), 0.25% solution 
to irrigate ear and lower urinary tract. Active against G (-) bacteria (eg, Pseudomonas spp). 
SALICYLIC ACID: keratolitic action (for the treatment of horn, also known as clavus) and 
fungicide: in dermatophytosis. 
 
4. HALOGEN-RELEASING AGENTS 
Classification 
- chlorine-releasing agents: Hypochlorous acid, Sodium hypochlorite, Chloramine; 
- iodine and iodophors: - alcoholic solutions of iodine  

    - iodophors ("iodine carriers" or "iodine-releasing agents"): 
povidone-iodine and poloxamer-iodine. 

Chlorine may be presented as:  
• HYPOCHLOROUS ACID: highly bactericidal for many organisms, including 

M.tuberculosis; in the presence of damaged proteins, the activity is greatly reduced; 
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• SODIUM HYPOCHLORITE 0.5% (Dakin solution): disinfect wounds, sputum, 
pus, urine, blood and premises; 

• CHLORAMINE and chlorine: disinfection of water. 
Iodine and iodophors are the most effective germicidal (solution 1/20000 destroys bacteria 
and spores in up to 15min). 

• ALCOHOL SOLUTION OF IODINE (2% iodine, sodium iodide 2.4% in alcohol 
47%): very good skin antiseptic. 

o Disadvantage: onset of dermatitis in hypersensitive individuals; accidental 
poisoning: collapse, renal failure; treated with sodium thiosulfate (p.o./iv). 

• POVIDONE-IODINE (polyvinylpyrrolidone iodine bound, Betadine): preoperative 
antiseptic for skin, hair, mucosa, etc. In aqueous medium: free iodine is released. 
Advantage: no hypersensitivity reactions. 

 
5. PEROXYGENS (oxidizing agents) 
Mechanism of action: the release of atomic oxygen, which blocks the enzyme systems of 
microbial germs. Antibacterial activity and is also effective against viruses, including HIV.  
Oxidizing agents have short action. 
HYDROGEN PEROXIDE (H2O2): hydrogen peroxide 30%, of hydrogen peroxide at 3% 
(hydrogen peroxide). Hydrogen peroxide has the following properties: 

• disinfectant and antiseptic to cleanse wounds and ulcers; 
• haemostatic action (epistaxis and bleeding gums); 
• release adhering and blood-soaked dressings. 

POTASSIUM PERMANGANATE 1/5000: to wash wounds, disinfectant and deodorizer. 
 
6. HEAVY METAL COMPOUNDS (external use only) 
6.1. MERCURY SALTS 
Mechanism of action: block "-SH" groups both in bacteria and in the host: precipitate 
proteins and inhibit sulfhydryl enzymes. 
PHENYLMERCURBORATE: disinfection of mucous membranes and instruments with 
metal and rubber. 
THIOMERSAL (THIOMEROSAL): disinfection of mucosa, instruments, preservation of 
serum and vaccines. 
6.2. SILVER SALTS 
Mechanism of action: protein precipitation. 
SILVER NITRATE (concentration of 1/100000): eye drops in newborn to avoid gonorrhea. 
SILVER SULFADIAZINE: to treat burns. 
6.3. OTHER METALS SALTS: copper salts and zinc, bismuth salts. 
 
7. PHENOLS: Phenol, Hexachlorophene, Triclosan, Chloroxylenol, Cresols, Resorcinol; 
PHENOL Mechanism of action: a high concentration has a lethal effect by penetration into 
the cell and precipitation of cellular proteins, a low concentration inhibit cell multiplication 
by inactivation of enzyme systems and alteration of the cytoplasmic membrane. 
Bacteriostatic at low concentration (0.2%) and bactericidal at a concentration higher than 1%. 
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Not virucidal, sporicidal not, inactive in prion. Indications: disinfection of instruments, of 
rooms. Disadvantages: smell is unbearable, it is corrosive to metals and many materials.  
PHENOL DERIVATIVES (have a broader spectrum of action, less toxic to the skin and 
mucousa). 

• HEXACHLOROPHENE (phenolic index increased to 7.5) is 10 times more active 
than phenol, it is insoluble in water but soluble in organic solvents and soaps. 
Indications: surgery (including liquid soaps), cosmetics (soaps, shaving creams, 
shampoos), the newborn after bath powder (3% concentration). 

• CRESOLS (phenolic index greater than 3 times) indications: in dentistry.  

• CREOLINE (mixture of cresols,aromatic hydrocarbons, soap): disinfection of rooms. 
• RESORCINOL (1-5% solution): in dermatitis (as antipruritic, keratolytic), oral 

antiseptic. 
 
8. OTHER STRUCTURES: Chlorhexidine, Lindane; 
LINDANE (gamma benzene hexaclorit) indications: 1% solution (lotions, shampoos, 
creams) in scabies, pediculosis. Solution>10% are absorbed through skin and induce toxicity. 
CHLORHEXIDINE is an antiseptic bisdiguanide. Mechanism of action: disruption of the 
cytoplasmic membrane of microorganisms. Indications: 0.02% solution as a bladder irrigation 
in some urinary-tract infections (less effective against strains of Pseudomonas, Serratia, 
coliforms and G(+) bacteria); 0.1% solution: disinfection of instruments, catheters; 0.1% - 
0.2% solution: antiseptic to the oral mucosa. 
 
9. Surface-active agents (surfactants): cationic agents (cationic detergents), soaps (anionic 
surfactants) are salts of sodium or potassium with fatty acid); 
Mechanism of action: change the surface tension existing at the surface of the cell 
membrane. Bacteriostatic action, effective against spores, fungi and M. tuberculosis. 
Indications: antiseptic to mucous membranes and skin, to disinfect instruments and 
membranes, for cleaning or washing. 
 
10. Antiseptics and disinfectants from the group of dyes: Methylen blue, Rivanol, Gentian 
violet, Crystal violet, Methyl violet, Acridine; 
GENTIAN VIOLET, METHYL VIOLET AND CRYSTAL VIOLET: dilutions of 
1/1000000 destroy streptococci, staphylococci, diphtheria bacilli etc. 
RIVANOL: disinfect the wound and instrumentation, has low antifungal properties. 
METHYLENE BLUE: phenothiazine derivative, antiseptic and antifungal for external use. 
 
11. QUINOLEINE DERIVATIVES: Cliochinol, Clorchinaldol, Mexaform®; 
12. METENAMINE DERIVATIVES: methenamine mandelate, methenamine hippurate; 
13. NITROFURANS: Nitrofurazon, Furazolidone, Nitrofurantoin. 
14. GASES:  
- oxidizing agents: ozone (O3), chlorine gas (Cl2), chlorine dioxide (ClO2) 
- alkylating agents: ethylene oxide (C2H4O), formaldehyde, propylene (C3H6O). 


