
 

 

 

 

METRONIDAZOLE 

 

Introduction 

 

Metronidazole is a nitroimidazole antibiotic that is particularly useful for Gram-

positive and Gram-negative anaerobic bacteria and protozoa. 

 

It is also used prophylactically in abdominal surgery. 

 

It is on the World Health Organization's List of Essential Medicines, a list of the most 

important medication needed in a basic health system. 

 

Chemistry 

 

5-Nitroimidazole is an imidazole derivative that contains a nitro group. 

 

Several derivatives of nitroimidazole constitute the class of nitroimidazole antibiotics 

 

Classification 

 

The nitroimidazole antibiotics include:  

 

● Metronidazole 

 

● Tinidazole 

 

Preparation 

 

These include: 

 

Tablets:  200 mg, 400mg   

 

Oral liquid:  40mg/ ml 

 

Ampoules:  5 mg/mL, 100 mL 

 

 Suppositories:  500 mg   

 

Mechanism of Action 

 

Metronidazole (and tinidazole) are metabolised to active metabolites that are thought to 

interfere with bacterial DNA synthesis. 

 

The exact mode of action has not been fully elucidated. 



 

Metronidazole and tinidazole are bactericidal against anaerobes and protozoa and have a 

similar spectrum. There is some cross-resistance between the two. 

 

Pharmacokinetics 

 

Absorption: 

 

● Metronidazole can be given orally or IV 

 

● Bioavailability is excellent orally at around 100% 

 

 Bioavailability rectally is around.60 - 80% 

 

● Oral absorption from oral liquid is lower than from tablets 
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● Metronidazole can also be given as rectal suppositories. 

 

 Rectal dosing results in a systemic concentration similar to oral dosing 

 

Distribution: 

 

● Metronidazole is widely distributed in body tissues and fluids: 

 

It diffuses across the blood brain barrier and therapeutic CNS concentrations can 

be achieved with oral dosing 

It crosses the placenta  

 

It appears in the saliva and breast milk of nursing mothers in concentrations 

equivalent to those found in plasma.  

 

It attains therapeutic concentrations in the bile and the CSF. 

 

● Metronidazole is not significantly bound to plasma protein. 

 

Metabolism and excretion: 

 

● Metronidazole is metabolized by the liver. 

 

● The biological half-life of a single intravenously administered dose of 

 metronidazole is around 7 hours. 

 

Pharmacodynamics 

 

Metronidazole has activity against: 

 

1. Gram negative anaerobic bacilli including: 



 

● Bacteroides fragilis  

 

● Other Bacteroides species 

 

● Fusobacterium.  

 

2. Gram positive anaerobic bacilli including; 

 

● Clostridium species 

 

● Eubacterium  

 

● Anaerobic Streptococcus. 

 

3. Anaerobic protozoa: 

 

● Giardia lamblia 

 

● Trichomonas vaginalis. 

 

● Entamoeba histolytica 

 

Metronidazole is inactive against aerobic or facultative anaerobic bacteria. 
 

Indications 

 

Indications (often in combination with other agents) include: 

 

1. Bacterial: 

 

Gram-positive and Gram-negative obligate anaerobic bacterial infection 

including: 

 

● Bacterial vaginosis 

 

 ● Clostridium difficile infection 

 

 ● PID (in combination with other agents) 

 

● Dental infections, including acute gingivitis. 

 

● Intra-abdominal infections 

 

● Aspiration pneumonia 

 

● Lung abscess 

 



 ● Eradication of H. pylori (as part of some multidrug regimens) 

 

♥ Note however that H. pylori resistance to metronidazole reduces 

 the efficacy of combined regimens; about 50% of H. pylori strains 

 in adults are resistant. 
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2. Protozoan: 

 

● Giardiasis: 

 

♥ Note however that metronidazole (and tinidazole) are relatively 

 ineffective for treating asymptomatic passers of Entamoeba 

 histolytica cysts as they are almost completely absorbed and little 

 active drug remains in the GIT 

  

● Trichomoniasis 

 

● Amoebic dysentery 

 

3. Surgical prophylaxis in abdominal surgery 

 

Note that, as for all antibiotics, the prevalence of bacterial resistance may vary 

geographically and over time for selected species and local information on resistance 

is also important, particularly when treating severe infections. 

 

Contraindications/ Precautions 

 

These include: 

 

1. Interaction with alcohol: 

 

● Nitroimidazoles can interact with alcohol causing a disulfiram-like 

 reaction (severe intestinal cramping, flushing, tachycardia, nausea and 

 vomiting). 

 

Patients should be counseled to avoid alcohol during treatment, and for at 

least 24 hours after treatment with metronidazole (or 72 hours after 

treatment with tinidazole). 

 

2. Interaction with warfarin: 

 

● Metronidazole inhibits the metabolism of warfarin, increasing its 

 concentration and the risk of bleeding, so patients taking warfarin should 

 have their international normalized ratio (INR) monitored. 

 

3. Known allergy to metronidazole (or tinidazole). 

 

4. History of CNS disorders (including seizures): 



 

● Nitroimidazoles are neurotoxic and may aggravate existing neurological 

 disease. Use with caution. 

 

5. History of blood dyscrasias: 

 

 ● May cause leucopenia, use with caution. 

 

6. Hepatic failure: 

 

● Patients with severe hepatic disease metabolize metronidazole slowly, use 

 lower doses, with caution. 

 

Pregnancy 

 

Metronidazole is a class B2 drug with respect to pregnancy.  

 

Class B2 drugs are drugs which have been taken by only a limited number of pregnant 

women and women of childbearing age, without an increase in the frequency of 

malformation or other direct or indirect harmful effects on the human fetus having been 

observed. Studies in animals are inadequate or may be lacking, but available data show 

no evidence of an increased occurrence of fetal damage. 

 

Breast feeding 

 

Systemic use: compatible; may cause diarrhoea in infant. Avoid high single-dose therapy 

 

Topical use: compatible 

 

Adverse Effects 

 

These include: 

 

1. GIT upset: 

 

 ● Including metallic taste 

 

2. Neurological: 

 

● Peripheral neuropathy, especially when used for long periods or at high 

 doses. It is usually reversible. 

 

 ● Rarely, seizures, encephalopathy, cerebellar toxicity. 

 

3. Blood dyscrasias: 

 

 Leucopenia:  

 



 ● This is reversible and usually only occurs after prolonged treatment, ( > 10 

  days). 

 

4. Allergic reactions: 

 

5. Dermatological: 

 

 ● Skin reactions, including rarely, Stevens-Johnson syndrome. 

 

6. Thrombophlebitis after IV infusion 

 

Dosing 

 

Duration of treatment and exact doses vary according to the exact condition being 

treated 
 

In general terms: 

 

Oral: 

 

● Metronidazole 200- 400 mg orally, 8 - 12 hourly. 

 

See latest Antibiotic Therapeutic Guidelines for full prescribing details.  

 

Maximal daily dose in 4 grams. 

 

Rectal: 

 

Rectal suppositories can be given 1 gram every 8 - 12 hours. 

 

Vaginal gels: 

 

In cases of bacterial vaginosis: 

 

Metronidazole 0.75 % vaginal gel 1 applicatorful intravaginally, at bedtime for 5 nights. 

 

IV: 

 

● Metronidazole 500 mg IV 8 - 12 hourly 

 

 Child: 12.5 mg/kg (up to 500 mg) IV 12 hourly 

 

Give IV as an infusion over 15 - 30 minutes. 
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See latest Antibiotic Therapeutic Guidelines for full prescribing details.  

 

 

 



Surgical prophylaxis: 
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For Adults: 

 

IV, 500 mg to be completed before skin incision. 

 

Rectal, 1 gram  as a single dose 8 hours before surgery. 

 

Oral, 400 mg as a single dose 1–2 hours before surgery. 
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