
93 

Chapter-10 
 

Antileprotic Agents 
 

Mr. Satyendra Garg 

Assistant Professor 

Rajiv Gandhi Institute of Pharmacy 

Faculty of Pharmaceutical Science & Technology 

AKS University Satna, MP-India 

 
ABSTRACT 

 

Antileprotic agents are medications used to treat leprosy, also known as Hansen's disease, 

which is caused by the bacterium Mycobacterium leprae. These agents are essential for 

controlling the disease, preventing its spread, and reducing the risk of complications. The 

cornerstone of leprosy treatment is multi-drug therapy (MDT), which typically includes a 

combination of dapsone, rifampicin, and clofazimine. This combination is effective in killing 

the bacteria and preventing drug resistance. Dapsone acts by inhibiting folic acid synthesis, 

while rifampicin inhibits bacterial RNA synthesis, and clofazimine has both anti-

inflammatory and antimicrobial properties. Treatment duration can vary from six months to a 

year or longer, depending on the form and severity of the disease. Early diagnosis and 

consistent treatment are crucial in preventing the physical deformities and disabilities 

associated with leprosy. Additionally, monitoring and managing side effects, such as skin 

discoloration from clofazimine and hemolytic anemia from dapsone, are important for patient 

compliance and overall treatment success. Advances in understanding the disease and 

improving drug regimens continue to enhance the management of leprosy, aiming for 

complete eradication of this ancient disease. 

 

Introduction to Antileprotic Agents 
 

Leprosy, also known as Hansen's disease, is a chronic infectious disease caused by the 

bacterium Mycobacterium leprae. This disease primarily affects the skin, peripheral nerves, 

mucosa of the upper respiratory tract, and eyes. Antileprotic agents are drugs used to treat 

leprosy by either killing the causative bacteria or inhibiting its growth. 

 

Classification of Antileprotic Agents 

 

Antileprotic agents can be classified based on their mechanism of action and chemical 

structure. The main categories include: 

 

1. Sulfone Drugs 

2. Antibiotics 

3. Clofazimine 

4. Other Agents 

 

 

 



Chapter 10: Antileprotic Agents 

E-ISBN: 978-93-6252-262-7 

94 

1. Sulfone Drugs 

Example: Dapsone (DDS) 

Mechanism of Action: Dapsone acts by inhibiting bacterial dihydropteroate synthase, an 

enzyme involved in the synthesis of dihydrofolic acid, which is essential for bacterial 

growth. 

Clinical Use: Dapsone is often used as a first-line treatment for leprosy and is usually 

part of a multidrug therapy (MDT) regimen to prevent the development of drug 

resistance. 

 

2. Antibiotics 

Example: Rifampicin 

Mechanism of Action: Rifampicin inhibits DNA-dependent RNA polymerase in 

bacterial cells, thereby suppressing RNA synthesis and bacterial replication. 

Clinical Use: Rifampicin is a crucial component of MDT for leprosy. It is highly 

bactericidal against Mycobacterium leprae. 

Example: Ofloxacin 

Mechanism of Action: Ofloxacin is a fluoroquinolone antibiotic that inhibits bacterial 

DNA gyrase and topoisomerase IV, leading to disruption of DNA replication and cell 

division. 

Clinical Use: Ofloxacin is used in cases where resistance to other antileprotic drugs is 

suspected or as part of an alternative regimen. 

 

3. Clofazimine 

Example: Clofazimine 

Mechanism of Action: Clofazimine binds to bacterial DNA and interferes with its 

replication and transcription. It also has anti-inflammatory properties, which help reduce 

the immune response associated with leprosy. 

Clinical Use: Clofazimine is used in MDT for leprosy and is particularly useful in 

treating patients with erythema nodosum leprosum, a severe inflammatory complication 

of leprosy. 

 

4. Other Agents 

Example: Minocycline 

Mechanism of Action: Minocycline is a tetracycline antibiotic that inhibits bacterial 

protein synthesis by binding to the 30S ribosomal subunit. 

Clinical Use: Minocycline is used as an alternative treatment for leprosy, particularly in 

patients who cannot tolerate standard MDT. 

Example: Clarithromycin 

Mechanism of Action: Clarithromycin is a macrolide antibiotic that inhibits bacterial 

protein synthesis by binding to the 50S ribosomal subunit. 

Clinical Use: Clarithromycin can be used as part of an alternative regimen for leprosy, 

especially in cases of drug resistance or intolerance to standard therapy. 
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Pharmacology of Dapsone (DDS) 

 

Chemical Structure: Dapsone is a sulfone compound chemically known as 4,4'-

diaminodiphenylsulfone. 

 

Mechanism of Action 

 

Dapsone inhibits dihydropteroate synthase, an enzyme involved in the synthesis of folic acid 

in bacteria. This inhibition disrupts the production of folic acid, which is essential for 

bacterial DNA synthesis and cell replication. By hindering folic acid synthesis, dapsone 

exerts a bacteriostatic effect, particularly against Mycobacterium leprae. 

 

Pharmacokinetics 

 Absorption: Dapsone is well absorbed from the gastrointestinal tract after oral 

administration. 

 Distribution: It is widely distributed in the body tissues, with significant 

concentrations found in the skin, muscle, liver, and kidneys. It crosses the placenta 

and is present in breast milk. 

 Metabolism: Dapsone is primarily metabolized in the liver through N-acetylation and 

hydroxylation. The N-acetylated metabolite is pharmacologically inactive. 

 Excretion: It is excreted mainly in the urine, both as unchanged drug and as 

metabolites. The half-life of dapsone ranges from 20 to 30 hours. 

 

Therapeutic Uses 

 Treatment of leprosy as part of multidrug therapy (MDT). 

 Management of dermatitis herpetiformis, a chronic blistering skin condition. 

 Prophylaxis and treatment of Pneumocystis jirovecii pneumonia (PCP) in 

immunocompromised patients, particularly those with HIV/AIDS. 

 

Adverse Effects 

 Hematologic: Hemolysis, particularly in individuals with glucose-6-phosphate 

dehydrogenase (G6PD) deficiency, and methemoglobinemia. 

 Dermatologic: Skin rashes, including severe reactions like erythema multiforme and 

toxic epidermal necrolysis. 

 Gastrointestinal: Nausea, vomiting, and abdominal pain. 

 Neurologic: Peripheral neuropathy and headache. 

 Others: Dapsone syndrome (a hypersensitivity reaction characterized by fever, rash, 

and lymphadenopathy). 
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Pharmacology of Rifampicin (RIF) 

 

Chemical Structure 

 

Rifampicin is a member of the rifamycin group of antibiotics. Its chemical name is 3-[[(4-

methyl-1-piperazinyl)imino]methyl]rifamycin. 

 

Mechanism of Action 

 

Rifampicin inhibits DNA-dependent RNA polymerase in bacterial cells, thereby blocking the 

transcription of RNA. This inhibition prevents bacterial protein synthesis and results in a 

bactericidal effect against a wide range of bacteria, including Mycobacterium leprae and 

Mycobacterium tuberculosis. 

 

Pharmacokinetics 

 Absorption: Rifampicin is well absorbed from the gastrointestinal tract after oral 

administration. However, its absorption can be reduced by food. 

 Distribution: It is widely distributed in the body, including the cerebrospinal fluid 

(CSF) and intracellular compartments. It crosses the placenta and is excreted in breast 

milk. 

 Metabolism: Rifampicin is metabolized in the liver, primarily by deacetylation. The 

metabolite retains antimicrobial activity. 

 Excretion: It is excreted mainly in bile and, to a lesser extent, in urine. The half-life 

of rifampicin ranges from 3 to 5 hours. 

 

Therapeutic Uses 

 Treatment of tuberculosis (TB) as part of combination therapy. 

 Treatment of leprosy as part of multidrug therapy (MDT). 

 Prophylaxis against meningococcal meningitis. 

 Treatment of other bacterial infections, such as brucellosis and Legionnaires' disease. 

 

Adverse Effects 

 Hepatotoxicity: Elevated liver enzymes and, in severe cases, hepatitis. 

 Gastrointestinal: Nausea, vomiting, abdominal pain, and diarrhea. 

 Dermatologic: Rash and pruritus. 

 Hematologic: Thrombocytopenia, leukopenia, and hemolytic anemia. 

 Flu-like Syndrome: Fever, chills, and myalgia, especially with intermittent dosing. 

 Discoloration of Body Fluids: Rifampicin can cause a red-orange discoloration of 

urine, sweat, tears, and other body fluids. 

 

Drug Interactions: Rifampicin is a potent inducer of cytochrome P450 enzymes, leading to 

significant drug interactions. It can reduce the effectiveness of oral contraceptives, 

anticoagulants, antiretroviral drugs, and other medications metabolized by the liver. 
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Clofazimine 

 

1. Pharmacodynamics 

 Clofazimine is a lipophilic, fat-soluble compound that exhibits both antimicrobial and 

anti-inflammatory properties. 

 It is believed to disrupt bacterial cell membrane integrity and affect the respiratory 

chain in mycobacteria, including Mycobacterium leprae, the causative agent of 

leprosy. 

 Clofazimine's exact mechanism of action is not fully understood, but it is thought to 

create free radicals that damage bacterial DNA and proteins, leading to bacterial 

death. 

 Additionally, clofazimine has anti-inflammatory effects, which can help in reducing 

tissue inflammation associated with conditions like leprosy reactions. 

 

2. Pharmacokinetics 

 Absorption: Clofazimine is well-absorbed when taken orally. 

 Distribution: It accumulates in various tissues, including skin, adipose tissue, and 

reticuloendothelial cells. 

 Metabolism: Clofazimine is primarily metabolized in the liver. 

 Excretion: It is excreted through feces, with minimal renal excretion. 

 

3. Half-life: The elimination half-life of clofazimine can range from several weeks to 

months, contributing to its long duration of action. 

 

4. Dosage: The dosage of clofazimine varies depending on the condition being treated. It is 

often used in multidrug therapy for leprosy and is taken as part of a combination regimen. 

 

5. Adverse Effects: Common side effects of clofazimine can include gastrointestinal 

disturbances, skin discoloration (reddish-brown to dark brown), and occasionally, 

reversible pigmentation of mucous membranes. 

 

Corticosteroids 

 

1. Pharmacodynamics 

 Corticosteroids, such as prednisone or prednisolone, are synthetic drugs that mimic 

the actions of natural corticosteroid hormones produced by the adrenal glands. 

 They have powerful anti-inflammatory and immunosuppressive properties. 

Corticosteroids act by suppressing the immune system's response to inflammation, 

reducing the release of inflammatory mediators, and inhibiting the function of 

immune cells involved in the inflammatory process. 

 

2. Pharmacokinetics 

 Absorption: Corticosteroids can be administered orally, topically, intravenously, or 

by various other routes, and their absorption depends on the specific formulation. 
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3. Metabolism: Corticosteroids are metabolized in the liver, and their metabolism can be 

influenced by individual factors and concomitant use of other drugs. 

 

4. Excretion: Corticosteroids and their metabolites are primarily excreted through the urine. 

 

5. Half-life: The elimination half-life varies depending on the specific corticosteroid used. 

 

6. Dosage: Dosage and administration of corticosteroids depend on the medical condition, 

the severity of inflammation, and the patient's individual response. They are often 

prescribed for short-term use to manage acute inflammation and may be tapered to 

prevent withdrawal effects. 

 

7. Adverse Effects: Corticosteroids have a wide range of potential side effects, including 

but not limited to immunosuppression, bone density loss (osteoporosis), weight gain, 

increased blood pressure, glucose intolerance, mood changes, and susceptibility to 

infections. Prolonged use or high doses can lead to more serious complications. 

 

Thalidomide 

 

Thalidomide is a medication with complex pharmacology, primarily known for its 

immunomodulatory properties. In short, here is an overview of the pharmacology of 

thalidomide: 

 

1. Pharmacodynamics 

 Thalidomide exerts its effects by modulating the immune system and inflammatory 

responses. It inhibits the production of pro-inflammatory cytokines, such as tumor 

necrosis factor-alpha (TNF-α), and enhances the release of anti-inflammatory 

cytokines. 

 It also has anti-angiogenic properties, which means it can inhibit the formation of new 

blood vessels. 

 

2. Pharmacokinetics 

 Thalidomide is well-absorbed after oral administration and reaches peak plasma 

concentrations within a few hours. 

 It undergoes extensive metabolism in the liver, primarily through hydroxylation and 

subsequent conjugation. 

 The drug is excreted in both urine and feces. 

 

3. Half-life 

 The elimination half-life of thalidomide is relatively short, typically around 5-7 hours. 

 

4. Dosage 

 The dosage of thalidomide depends on the specific medical condition being treated, 

such as leprosy reactions, multiple myeloma, or certain autoimmune disorders. 

 

 

 



Chapter 10: Antileprotic Agents 

E-ISBN: 978-93-6252-262-7 

99 

5. Adverse Effects 

 Thalidomide is known to have potentially severe side effects, including teratogenicity 

(causing birth defects if taken during pregnancy), peripheral neuropathy, and 

somnolence (drowsiness). Due to its teratogenic effects, thalidomide is subject to 

strict prescribing and dispensing regulations. 

 


