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Constipation is a common gastrointestinal disorder affecting a significant portion of the 

global population, often requiring pharmacological intervention with laxative agents. 

This comprehensive review explores the diverse classes of laxatives, detailing their 

mechanisms of action, natural and synthetic sources, and clinical applications. Laxatives 

are broadly categorized into bulk-forming, osmotic, stimulant, lubricant, and stool 

softeners, each with unique pharmacodynamics that target different physiological 

pathways to enhance bowel motility and stool passage. Natural laxatives derived from 

plant-based compounds such as anthraquinones, mucilages, and senna have gained 

popularity due to their efficacy and safety profiles. Conversely, synthetic and semi-

synthetic agents provide targeted therapeutic options with variable side effect profiles. 

The review also examines recent advances in understanding the molecular basis of 

laxative effects and emerging novel agents. Clinical implications, including appropriate 

usage, potential adverse effects, and contraindications, are discussed to guide optimal 

patient management. This synthesis aims to support clinicians, researchers, and 

pharmacologists in the rational selection and development of laxative therapies for 

effective constipation management. 

 

INTERNATIONAL JOURNAL OF  

PHARMACEUTICAL SCIENCES 

[ISSN: 0975-4725; CODEN(USA): IJPS00] 

Journal Homepage: https://www.ijpsjournal.com 

 

Review Article 

Laxative Agents: A Comprehensive Review of Mechanisms, Sources, and 

Clinical Implications 

Amit Tripathi*
1

, Dhiraj Kumar
2

 

1M. Pharm Scholar, Department of Pharmacy, Institute of Technology and Management, Gorakhpur, Uttar 

Pradesh, India, 273209. 
2Professor, Department of Pharmacy, Institute of Technology and Management, Gorakhpur, Uttar Pradesh, 

India, 273209. 

ARTICLE INFO                              ABSTRACT                     
Published:   22 June 2025 

Keywords: 

Laxative agents, constipation 

treatment, mechanisms of 

action, natural laxatives, 

synthetic laxatives, plant-

derived laxatives.  

DOI:    

10.5281/zenodo.15716551 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Constipation is a prevalent gastrointestinal 

disorder characterized by infrequent bowel 

movements, difficulty in stool passage, or a 

sensation of incomplete evacuation. It affects 

individuals across all age groups, significantly 

impairing quality of life and sometimes leading to 

https://www.ijpsjournal.com/
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severe complications if left untreated. The global 

burden of constipation has driven extensive 

research into effective therapeutic strategies, 

among which laxative agents remain a cornerstone 

of management. Laxatives are a diverse group of 

pharmacological substances that facilitate 

defecation by various mechanisms such as 

increasing stool bulk, stimulating intestinal 

motility, softening stool consistency, or altering 

water and electrolyte balance within the bowel. 

Their use spans from short-term relief of acute 

constipation to chronic management in conditions 

like irritable bowel syndrome, opioid-induced 

constipation, and neurogenic bowel dysfunction. 

The classification of laxatives is traditionally 

based on their mechanism of action into bulk-

forming agents, osmotic laxatives, stimulant 

laxatives, stool softeners, and lubricants. Beyond 

synthetic compounds, natural and plant-derived 

laxatives have gained considerable attention due to 

their accessibility, efficacy, and often favorable 

safety profiles. Phytochemicals such as 

anthraquinones, saponins, and mucilages 

contribute to the laxative effects of various 

medicinal plants widely used in traditional 

medicine systems. Despite their widespread use, 

laxatives are not without risks. Adverse effects 

ranging from abdominal cramping and electrolyte 

imbalances to dependence with chronic use 

highlight the need for judicious selection and 

patient education. Furthermore, advances in 

molecular pharmacology and gut microbiota 

research have begun to elucidate novel 

mechanisms underlying laxative action, opening 

avenues for the development of newer, more 

targeted agents. This comprehensive review aims 

to synthesize current knowledge on the 

mechanisms, sources, and clinical implications of 

laxative agents, emphasizing both traditional and 

modern therapeutic perspectives. By integrating 

pharmacological insights with clinical practice 

considerations, this paper seeks to provide a 

valuable resource for clinicians, researchers, and 

healthcare professionals involved in the 

management of constipation. [1-10] 

Types of Laxatives 

Laxatives are classified into several types based on 

their mechanism of action and the way they 

facilitate bowel movements. Understanding these 

types helps in selecting the appropriate agent 

depending on the cause and severity of 

constipation. 

1. Bulk-Forming Laxatives 

Bulk-forming laxatives increase stool volume by 

absorbing water and swelling in the intestine, 

which stimulates peristalsis and promotes natural 

defecation. They are considered safe for long-term 

use. 

Examples: Psyllium, methylcellulose, 

polycarbophil, bran. 

2. Osmotic Laxatives 

Osmotic laxatives draw water into the bowel 

lumen by osmosis, softening stools and increasing 

bowel motility. They act relatively quickly but 

may cause electrolyte imbalance if used 

excessively. 

Examples: Polyethylene glycol (PEG), lactulose, 

magnesium hydroxide, magnesium citrate, sodium 

phosphate. 

3. Stimulant (Irritant) Laxatives 

Stimulant laxatives increase intestinal motility by 

irritating the mucosa or stimulating enteric nerves. 

They also enhance secretion of water and 

electrolytes into the bowel. These are generally 

used for short-term relief due to risk of 

dependence. 
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Examples: Senna, bisacodyl, cascara, aloe. 

4. Stool Softeners (Emollients) 

Stool softeners facilitate mixing of water and fats 

into the stool, making it softer and easier to pass. 

They are useful for preventing straining, especially 

in patients with hemorrhoids or post-surgery. 

Examples: Docusate sodium, mineral oil. 

5. Lubricant Laxatives 

Lubricants coat the stool and intestinal lining with 

a slippery film, reducing friction and easing stool 

passage. However, long-term use is discouraged 

due to potential interference with absorption of fat-

soluble vitamins. 

Examples: Mineral oil. 

6. Chloride Channel Activators 

These newer agents promote chloride ion secretion 

into the intestinal lumen, increasing water content 

and stimulating bowel movements without 

significant systemic absorption. 

Examples: Lubiprostone. 

7. Guanylate Cyclase-C Agonists 

These drugs activate guanylate cyclase-C 

receptors on intestinal cells, increasing cyclic 

GMP and enhancing fluid secretion and transit. 

Examples: Linaclotide, plecanatide. [1-3,5,7-8,11-

16] 

Chemical and Drug Agents Leading to Laxative 

Effects 

Laxative agents encompass a wide range of 

chemical compounds, both natural and synthetic, 

that act through diverse mechanisms to promote 

bowel evacuation. These agents can be broadly 

classified into several categories based on their 

mode of action, chemical nature, and therapeutic 

use. 

1. Bulk-Forming Agents 

Bulk-forming laxatives are typically composed of 

hydrophilic, non-digestible substances that absorb 

water in the intestine, increasing stool volume and 

triggering peristalsis. Common chemical 

compounds include: 

• Psyllium husk (Plantago ovata): Rich in 

soluble fiber forming a gel-like mass in the 

colon. 

• Methylcellulose and Polycarbophil: 

Semi-synthetic cellulose derivatives used 

as bulk-forming laxatives. 

2. Osmotic Laxatives 

Osmotic agents increase the osmotic pressure 

within the intestinal lumen, drawing water into the 

bowel and softening stools. Key chemical agents 

include: 

• Polyethylene glycol (PEG): A non-

absorbable polymer that retains water in the 

colon. 

• Lactulose: A synthetic disaccharide fermented 

by colonic bacteria producing acids that 

increase osmotic load. 

• Magnesium salts (magnesium hydroxide, 

magnesium citrate): Ionic compounds that 

exert osmotic effects. 

3. Stimulant Laxatives 

Stimulant laxatives act by directly irritating the 

intestinal mucosa or stimulating enteric nerves to 

increase motility and secretion. Important 

chemical agents include: 

• Anthraquinone derivatives: Such as senna 

glycosides (sennosides) and aloe-emodin 

found in various plants. 
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• Diphenylmethane derivatives: Such as 

bisacodyl and phenolphthalein (the latter 

largely discontinued due to safety concerns). 

4. Stool Softeners and Emollients 

These agents facilitate stool passage by increasing 

water and fat penetration in the stool, making it 

softer. Common chemical compounds are: 

• Docusate sodium: An anionic surfactant that 

lowers surface tension to allow water 

penetration. 

• Mineral oil: A lubricating hydrocarbon oil that 

coats the stool and intestinal mucosa. 

5. Other Agents 

Several other drug classes also exhibit laxative 

effects either as primary or secondary actions: 

• Chloride channel activators (e.g., 

lubiprostone): Promote chloride and fluid 

secretion into the intestine. 

• Guanylate cyclase-C agonists (e.g., 

linaclotide): Increase cyclic GMP levels, 

enhancing fluid secretion and motility. [19-18] 

Treatment of Constipation Using Plant-

Derived, Synthetic, and Semi-Synthetic 

Laxatives 

Constipation management often involves the use 

of laxative agents sourced from natural, synthetic, 

and semi-synthetic origins. Each category offers 

unique advantages and challenges in terms of 

efficacy, safety, and patient acceptability. 

1. Plant-Derived (Natural) Laxatives 

Natural laxatives obtained from medicinal plants 

have been used traditionally worldwide. These 

agents often contain bioactive phytochemicals 

such as anthraquinones, saponins, flavonoids, and 

mucilages that exert laxative effects through 

various mechanisms. 

• Anthraquinone-containing plants: 

o Senna (Senna alexandrina): Contains 

sennosides which stimulate intestinal 

motility and secretion. 

o Rhubarb (Rheum spp.): Contains 

anthraquinones that irritate the colon 

mucosa. 

• Mucilaginous plants: 

o Psyllium (Plantago ovata): Rich in 

soluble fiber that absorbs water and 

increases stool bulk. 

o Flaxseed (Linum usitatissimum): 

Contains mucilage promoting stool 

softening and bulk formation. 

• Other plants: 

o Aloe vera: Contains anthraquinones 

like aloe-emodin. 

o Cascara sagrada (Rhamnus 

purshiana): Contains 

hydroxyanthracene derivatives 

stimulating bowel movement. 

Natural laxatives are favored for their generally 

mild side effects and additional health benefits, 

such as antioxidant and anti-inflammatory 

properties. However, variability in active 

compound concentrations can affect consistency 

in efficacy. 

2. Synthetic Laxatives 

Synthetic laxatives are chemically manufactured 

compounds designed for specific pharmacological 

actions. They provide consistent dosing, rapid 

onset, and often improved safety profiles. 

• Bulk-forming agents: 

o Methylcellulose, polycarbophil: 

Synthetic fibers mimicking natural 

bulk-forming effects. 
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• Osmotic laxatives: 

o Polyethylene glycol (PEG): Widely 

used with minimal side effects and 

good tolerability. 

o Lactulose: Synthetic disaccharide 

metabolized by colonic bacteria. 

• Stimulant laxatives: 

o Bisacodyl: A diphenylmethane 

derivative stimulating colonic nerves. 

• Stool softeners: 

o Docusate sodium: Synthetic surfactant 

that softens stool. 

• Novel agents: 

o Lubiprostone, linaclotide: Synthetic 

drugs targeting ion channels and 

receptors to enhance fluid secretion. 

Synthetic laxatives are typically preferred in 

clinical settings due to standardized quality and 

well-established safety profiles but may carry risks 

of side effects such as electrolyte imbalance or 

dependency if misused. 

3. Semi-Synthetic Laxatives 

Semi-synthetic laxatives are derivatives 

chemically modified from natural compounds to 

enhance efficacy, reduce toxicity, or improve 

pharmacokinetic properties. 

• Sennosides: Extracted from senna leaves and 

chemically standardized to improve potency 

and reduce variability. 

• Docusate derivatives: Modified to enhance 

stool-softening action. 

• Phenolphthalein: Once widely used stimulant 

laxative, semi-synthetic, but withdrawn in 

many markets due to carcinogenic concerns. 

[19-25] 

Pharmacodynamics of Laxatives 

Pharmacodynamics refers to the biochemical and 

physiological effects of drugs and their 

mechanisms of action in the body. Laxatives exert 

their therapeutic effects primarily by altering 

bowel function to facilitate stool passage, but each 

class of laxative acts through distinct 

pharmacodynamic pathways. Understanding these 

mechanisms is essential for appropriate clinical 

use and minimizing adverse effects. 

1. Bulk-Forming Laxatives 

Bulk-forming laxatives are composed of non-

digestible polysaccharides or cellulose derivatives 

that absorb and retain water in the intestinal lumen, 

increasing fecal mass and volume. This expansion 

stimulates stretch receptors in the intestinal wall, 

enhancing peristaltic activity and accelerating 

colonic transit. 

• Mechanism: Hydrophilic fibers swell by 

absorbing water → increased stool bulk → 

activation of mechanoreceptors → 

enhanced peristalsis → easier stool 

passage. 

2. Osmotic Laxatives 

Osmotic laxatives are poorly absorbed substances 

that create an osmotic gradient across the intestinal 

mucosa, drawing water into the lumen. The 

increased luminal water content softens stool and 

distends the bowel, which stimulates peristalsis. 

Additionally, some osmotic agents (e.g., lactulose) 

are fermented by colonic bacteria producing short-

chain fatty acids that promote colonic motility. 

• Mechanism: Non-absorbable solutes 

increase osmotic pressure → water 

retention in bowel lumen → stool softening 

and volume increase → enhanced motility. 

3. Stimulant (Irritant) Laxatives 

Stimulant laxatives act primarily by directly 

irritating the mucosal lining of the colon or by 
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stimulating enteric neurons, leading to increased 

secretion of water and electrolytes and enhanced 

smooth muscle contractions. This combined effect 

accelerates colonic transit and promotes 

defecation. 

• Mechanism: Irritation of colonic mucosa 

and/or stimulation of enteric nerves → 

increased secretion of chloride and water 

→ enhanced peristalsis → faster bowel 

movements. 

4. Stool Softeners (Emollients) 

Stool softeners act as surfactants that reduce the 

surface tension of stool, allowing water and lipids 

to penetrate and soften the fecal mass. This 

facilitates easier passage through the rectum and 

decreases straining. 

• Mechanism: Surfactant action reduces 

stool surface tension → increased water/fat 

penetration → softer stool → easier 

defecation. 

5. Lubricant Laxatives 

Lubricants coat the stool and intestinal mucosa 

with a slippery, oily layer, which reduces friction 

and eases stool passage. They do not significantly 

alter water content but facilitate smoother transit. 

• Mechanism: Coating of stool with mineral 

oil → decreased friction → facilitated stool 

passage. 

6. Chloride Channel Activators 

These agents activate chloride channels 

(specifically ClC-2) in the intestinal epithelial 

cells, increasing chloride ion secretion into the 

lumen. The osmotic effect of chloride secretion 

draws water into the bowel, softening stools and 

increasing motility. 

• Mechanism: Activation of intestinal 

chloride channels → chloride and water 

secretion → increased luminal fluid → 

enhanced motility. 

7. Guanylate Cyclase-C Agonists 

Guanylate cyclase-C agonists bind to and activate 

the guanylate cyclase-C receptor on intestinal 

epithelial cells, raising intracellular cyclic GMP 

levels. This cascade results in secretion of chloride 

and bicarbonate ions into the intestinal lumen via 

the CFTR channel, promoting fluid secretion and 

accelerating transit time. 

• Mechanism: Activation of guanylate 

cyclase-C → increased cGMP → 

stimulation of CFTR → enhanced fluid 

secretion → increased bowel motility. 

Clinical Implications of Laxatives 

Laxatives play a pivotal role in managing 

constipation, a common and often distressing 

gastrointestinal complaint affecting individuals 

across all ages. Their clinical application requires 

careful consideration of efficacy, safety, patient-

specific factors, and potential adverse effects. 

1. Indications for Use 

Laxatives are indicated in various clinical 

scenarios, including: 

• Acute and chronic constipation: To relieve 

infrequent or difficult bowel movements. 

• Prevention of straining: Important for 

patients with hemorrhoids, anal fissures, or 

postoperative recovery. 

• Bowel preparation: Used before diagnostic 

procedures like colonoscopy or surgery. 

• Management of opioid-induced 

constipation: Common in patients on long-

term opioid therapy. 
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• Neurogenic bowel dysfunction: In patients 

with spinal cord injuries or multiple sclerosis. 

2. Choice of Laxative 

The selection of an appropriate laxative depends 

on the patient’s condition, age, comorbidities, and 

constipation severity. For example: 

• Bulk-forming agents are preferred for mild, 

chronic constipation and maintenance therapy 

due to their safety. 

• Osmotic laxatives are effective for rapid relief 

and fecal softening but require monitoring in 

renal or cardiac patients. 

• Stimulant laxatives are typically reserved for 

short-term use to avoid dependence. 

• Stool softeners are useful in preventing 

straining in vulnerable populations. 

3. Safety and Adverse Effects 

While generally safe when used appropriately, 

laxatives may cause side effects: 

• Bulk-forming laxatives: May cause bloating, 

gas, and require adequate fluid intake to 

prevent obstruction. 

• Osmotic laxatives: Risk of electrolyte 

imbalance, dehydration, and abdominal 

cramps. 

• Stimulant laxatives: Abdominal pain, 

cramping, and potential for cathartic colon or 

dependency with prolonged use. 

• Lubricants: Long-term use may impair 

absorption of fat-soluble vitamins and cause 

lipid pneumonia if aspirated. 

• Stool softeners: Usually well tolerated but 

may cause mild GI discomfort. 

4. Contraindications and Precautions 

Certain conditions contraindicate laxative use or 

require caution, including: 

• Acute abdominal pain of unknown origin. 

• Intestinal obstruction or perforation. 

• Severe dehydration or electrolyte imbalance. 

• Patients with renal or cardiovascular disease 

(especially with osmotic agents). 

5. Patient Education and Compliance 

Educating patients about appropriate use, 

hydration, diet, and lifestyle modifications 

enhances treatment outcomes and prevents misuse. 

Chronic constipation management often 

necessitates a combination of pharmacologic and 

non-pharmacologic approaches. 

6. Emerging Considerations 

Recent insights into gut microbiota’s role in 

constipation and the advent of targeted therapies 

(e.g., chloride channel activators, guanylate 

cyclase agonists) offer promising clinical 

advances. Personalized laxative therapy 

considering microbiome status and 

pharmacogenomics may optimize efficacy and 

minimize adverse effects. [,1-3,5-8,25-28] 
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