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Abstract  

There are many species of plants in the world, and one notable example is Piper longum, 

which holds significant potential in traditional medicine. This plant is utilized in various 

medicinal systems, including Ayurveda, Unani, Chinese medicine, and Siddha, for the 

treatment of different diseases and disorders.  

In Ayurvedic medicine, Piper longum is an essential ingredient in numerous 

formulations that claim to address serious conditions, such as Parkinson's disease. Additionally, 

it is recognized for its use in treating neurological diseases due to its neuroprotective, anti-

inflammatory, sedative, analgesic, and antibacterial properties.  

In this review article, we aim to compile comprehensive information and 

pharmacological properties of this important plant, drawing from legends, Ayurvedic 

perspectives, and modern historical contexts. Piper longum Linn. [Piperaceae] plays a vital role 

in traditional practices like Ayurveda and Unani. 

Keywords: Piper longum, phytoconstituents, traditional medicine, pharmacology, drug 

development 
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Introduction 

More than 3.3 billion people in developing countries rely on medicinal plants to treat a 

variety of ailments.[1] One significant example is Piper longum, which has been considered one 

of India's most important exports for about 2,400 years. Theophrastus classified peppers into 

two group round and long. In medieval and 19th-century, this plants primarily served as spices 

and medicines. Piper longum is the basis of medicinal preparations known as Pippali and 

Pippalimulam. The fruits and roots of P. longum have been used since ancient times as food 

ingredients and flavouring in pickles, various dishes, medicines, and beverages.[2] The plant is 

widely used as an expectorant for conditions such as asthma, nausea, and diarrhoea. It is known 

for its effects on lowering blood sugar, stimulating the spinal cord, and relieving cough. 

Scientific studies have confirmed that the fruits of P. longum possess anti-inflammatory, anti-

fertility, and anti-allergic properties, while only the roots have been reported to exhibit 

contraceptive effects. The Ayurvedic formulation Pippali Vardhmaan Rasayana is regarded as 

a highly effective treatment for rheumatoid arthritis, chronic fever, and malaria.[3] 

 

Botanical description  

It is a small, perennial, climbing, and aromatic shrub that belongs to the Piperaceae 

family. The plant has woody roots and broad, oval, heart-shaped leaves. The stems are creeping, 

jointed, and thickened at the nodes.[4] The root radix of the plant is known as pippalimula and 

is recognized for its numerous benefits.[5] The leaves are numerous and broad, appearing oval  

Figure:1 The Piper Longum plant 
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or heart shaped. The inflorescence consists of cylindrical spikes with stalked flowers, Male 

flowers are larger and more numerous than female flowers, with the latter measuring up to 

2.5 cm long and 4-5 mm wide. Male spikes are greenish- yellow in colour, fleshy, cylindrical, 

with minute flowers. Female spikes are erect, and yellow, mature female spikes are known as 

long pepper and are shorter and thicker as compared to male spikes. The fruits are thin, shiny, 

black, green. When ripe, the fruits emit an aromatic odour and have a bitter taste.[6] 

 

Geographical description  

This plant is a native species of the Indo-Malaya region and is primarily found in 

limestone soil in areas with heavy rainfall and high humidity.[7] There are about thirty species 

of this genus reported in India and approximately seven hundred species worldwide.[8] The 

plant thrives in the tropical rainforests of Nepal, India, Indonesia, Malaysia, Sri Lanka, Riau, 

the Philippines, and Timor. In India, it is distributed from the central Himalayas to Assam, 

Tamil Nadu, Andhra Pradesh, Madhya Pradesh, Maharashtra, Kerala, Karnataka, the lower hills 

of West Bengal, the Khasi Hills, Mikir Hills, and throughout the evergreen forests of the 

Western Ghats, extending from Konkan to Kerala, as well as in the Nicobar Islands.[9] 

 

 

Figure:2 Worldwide distribution of Piper longum 
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Phytochemical constituents  

The Piper longum plant contains several primary substances, including alkaloids such 

as piperine, piperin, piperlongumine, and methyl-3,4,5-trimethoxycinnamate.[10] The fruits of 

the plant have approximately 1% volatile oil and are rich in proteins, starch, alkaloids, 

saponins, carbohydrates, and the waxy alkaloid amygdalin. Additionally, the fruit includes 

various chemicals such as the alkaloid isobutyldecyl-trans-2-trans-4-dienamide, along with 

calcium, phosphorus, iron, and terpenoids. From these fruits, one can derive various lignans 

and esters, including sesame, provalol, fagixin, Z-12-octadecenoic acid monoglyceride, 

trideacyl dihydro-p-coumaric acid esters, and eicosyl [E]-p-coumarate.[11,12] The roots of the 

plant feature several other alkaloids, including piperine, piperate A, short base, piperidine, 

undecane piperidine, piperonaline, methyl piperine, tetrahydropiperine, and 

dehydropiperine.[13] From the dried bark of the plant, approximately 0.7% of an essential oil 

with a spicy aroma can be extracted. This essential oil comprises sesquiterpenes, 

caryophyllene, and various hydrocarbons.[14] Other notable compounds include sesamidine, 

dihydrostigmasterol, pipecolic acid, piperone, undecanol, dihydrofolate, and sitosterol. The 

Piper longum plant is also recognized for its antioxidant properties, along with folic acid and 

dihydrofolic acid. Additional alkaloids found in the plant are asarone, dapoxetine, rapamycin 

A, and different forms of piperidine. [15,16] The essential oil further contains terpinene, p-pinene, 

pinene, zingiberene, p-methoxyacetophenone, and dihydrocarveol.[18] 

 

Ethnopharmacology  

Piper longum Linn., commonly known as Pippali, is a well-regarded medicinal plant. 

It is a key ingredient in an herbal mixture called "Trikatu," which also includes black pepper 

and ginger.[19] Traditionally, pipallimool has been utilized to treat respiratory conditions such 

as pneumonia and asthma, as well as gynaecological issues, indigestion, infections, fever, 

cough, sinusitis, diarrhoea, dysentery, and gastrointestinal problems, including 

insomnia.[20,21,22] The fruit of this plant possesses anthelmintic properties, making it effective 

against worms. Additionally, it acts as an expectorant, aiding in the removal of mucus from the 

lungs and respiratory tract. A decoction made from the roots and fruits of pipalimool is often 

used to alleviate bronchitis.[23] It can also serve as an effective remedy for allergies by mixing 

powdered fruit with mishri [rock sugar] and taking it on an empty stomach can treat itching. 

The unripe fruits of this plant are known for their carminative, stimulant, and tonic properties, 
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and they also function as an antidote for bites.[24,25,26] In traditional Chinese medicine, the fruits 

of P. longum are employed to relieve nausea, headaches, acid reflux, stomach issues, and 

allergic rhinitis.[27] In Thailand, both ripe and raw fruits are used to alleviate postpartum gas 

and pain.[28] 

 

Ayurvedic formulations of Piper longum  

The herb is available in many powerful forms that provide various health benefits        

including antibacterial, expectorant, heart-healthy, stress-reducing, and immune boosting 

properties. Notable formulations include Trikatu, Vardhamanas Pippali Rasayana, 

Talisapatradi Churna, Pippalyedhesava, Kanakasava, Amritarishta and Chyavanaprash. Apart 

from this, products like Gudapippalyadi Churna, Shiva Gutika, and and Kaishore Guggulu 

also help in improving health. Each variant provides unique benefits that are important in 

supporting physical strength and overall health.[29] 

In theAyurvedic system of medicine, the pipalimool plant is used in the treatment of   

various diseases and disorders. The herb P. longum is used in around 135 Ayurvedic 

formulas.[30] It helps in balancing Kapha and Vata. It has been used in India since ancient times. 

It is considered as one of the important medicines in Ayurveda and is also mentioned in 

Panchkola, Shadushana, etc. Piper longum is an important medicine in the treatment of 

constipation and impotence.[31] In Ayurveda, this plant is used only to treat respiratory diseases. 

The root of this plant helps   in the treatment of bronchitis, spleen problems, stomach aches, 

and tumors. It is used in the treatment of diseases like krimi [parasitic infections], pliha roga 

[spleen disease], kshaya [tuberculosis], shwasa [difficulty in breathing], urastambha [thigh 

stiffness], grahni [dysentery], vatavyadhi [nervous system diseases], vishama etc. [32] Fever, 

piles, insomnia, and other diseases. In Arthava Veda, Rasayana is called Atividdha bhesaji, 

Vatikrita bhesaji, and Ksipta bhesaji and is used to treat akshepaka and dhanurvata. Apart from 

this, this plant is also used in various Rasayana recipes like vardhmana pippali and pippali 

rasayana. However, Charaka prohibited excessive consumption of the Piper longum plant 

except for medicinal purposes. This plant is also found in Virechana Dravya.[33] In Ayurveda, 

pipallimool plant is used as vrishya, medhya, dipan, jvaraghna, and kasaghna and treats 

kushtha, jvara, udara, gulma, shvas-kasa, arsha, prameha, pandu, arsha, and other ailments.[34]  

It is also effective in the treatment of stomach ache, hemorrhoids, stomach ache, colic 
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indigestion, anemia, heart disease, spleen disease, Kapha disease, flatulence, gout, paralysis, 

rheumatism, sciatica, and helps in improving digestion and the immune system.[35] 

 

Pharmacology and therapeutical uses of Piper longum 

Antifungal activity:  

The essential oil obtained from the plant Piper longum has antibacterial properties. 

Piperine, a piperidine alkaloid, was isolated from the hexane fraction of the plant Piper longum 

and showed strong bactericidal activity against the species Puccinia recondite at concentrations 

of 0.25 to 0.5 mg/ml. It has also been observed that fruit extracts containing piperine have been 

tested against phytopathogenic fungi.[36] 

A piperidine alkaloid, pipernonaline, was isolated from the hexane fraction of P. longum 

showed a potent fungicidal activity against P. recondita with 91% and 80% control values at 

the concentration of 0.5 and 0.25 mg ml−1, respectively.[37] 

Fungicidal activity of P. longum L. fruit-derived materials toward six phytopathogenic 

fungi, Pyricularia oryzae, Rhizoctonia solani, Botrytiscinerea, Phytophthora infestans, 

Puccinia recondita, and Erysiphe graminis was evaluated using a whole plant method invivo. 

This treatment was comparedwith synthetic fungicides (chlorothalonil, dichlofluanid, and 

mancozeb) and four commercially available compounds (eugenol, piperine, piperlongumine, 

and piperettine).[38] 

 

Antiamoebic activity: 

The anti-amoebic effects of crude methanol extract of Piper longum fruit, Piper 

sarmentosum root and Quercus infectoria nut gall against Entamoeba histolytica infecting the 

caecum of mice were studied. The severity of caecal wall ulceration was reduced in mice which 

received the plant extract and metronidazole as compared to the control animals.[39] 

The activities of n-hexane, dichloromethane and methanol extracts from five 

antidiarrheic Thai medicinal plants, Acacia catechu (Fabaceae) resin, Amaranthus spinosus 

(Amaranthaceae) whole plant, Brucea javanica (Simaroubaceae) seed, P.longum (Piperaceae) 

fruit and Quercus infectoria (Fagaceae) nut gall were tested against the in vitro growth of fresh 
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isolates of the intestinal protozoan parasite Blastocystis hominis. All extracts showed inhibitory 

activity with reference to metronidazole.[40] 

The ethanolic extract, hexane fraction, n-butanol soluble fraction exerted in vitro 

amoebicidal action at 1000 micrograms/mL and the chloroform fraction showed the same at 

500 micrograms/mL. The ethanolic extract and piperine, a pure compound, from this plant 

material cured 90% and 40% of rats with caecal amoebiasis. respectively.[41] 

 

Antimicrobial activity: 

Various extracts of P. longum were prepared and evaluated against bacterial pathogens, 

such as S. albus, S. typhi, P. aeruginosa, E. coli and B. megaterium and one fungus, A. niger. 

Compared to streptomycin all the extracts exhibited a good antibacterial activity.[42]  

The isolated constituents and n-hexane extract were found to show varying degree of 

antibacterial activity against all the tested bacteria. However, the aqueous extract did not show 

antibacterial activity against the tested bacteria.[43]  

 

Effect on respiratory system: 

Isolated piperine showed a central stimulant action in frogs, mice, rats, and dogs along 

with increased hypnotic response in mice. It antagonized respiratory depression induced by 

morphine or pentobarbitone in anesthetized dogs.[44] 

A comparative study conducted with piperine and nalorphine, for effects against 

morphine-induced respiratory depression and analgesia, revealed that both reversed morphine-

induced respiratory depression but, unlike nalorphine, piperine did not antagonize morphine 

induced analgesia in rats.[45]  

Petroleum ether extract of P. longum produced respiratory stimulation in smaller dose 

but higher dose cause convulsion in laboratory animals. This may be due to presence of some 

medullary stimulant factors in the extract. [46,47]  

The crude extract of P. longum as well as piplartine, one of its alkaloids, suppressed the 

cilliary movements of the esophagus of the frog, which may be due to the suppression of cough 

reflex.[48]  
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Antidiabetic activity: 

The blood glucose level, carbohydrate metabolizing enzymes and the status of lipid 

peroxidation and antioxidants were assayed using specific colorimetric methods. Oral 

administration of dried fruits has shown significant anti-hyperglycemic, antilipidperoxidative 

and antioxidant effects in diabetic rats comparable to that of the standard reference drug 

glibenclamide.[49] 

 

Antioxidant activity: 

A combination of spices (Piper nigrum, Piper longum and Zingiber officinale), herbs 

(Cyperus rotundus and Plumbago zeylanica) and salts make up Amrita Bindu were evaluated 

for antioxidant activity. The analysis revealed the antioxidant potential of the ingredients in the 

following order: Piper nigrum > Piper longum > Cyperus rotundus > Plumbago zeylanca > 

Zingiber officinale.[50] 

"P. longum exhibits promising antioxidant potential against free radical-induced 

oxidative damage. Petroleum ether extract of the root and piperine from roots of P. longum 

Linn. decrease lipid peroxide levels and maintain lutathione content, demonstrating antioxidant 

activity.[51] 

 

Analgesic activity 

The aqueous suspension of P. longum root powder (200, 400, and 800 mg/kg) was given 

orally to mice and rat to evaluate it analgesic effects. The delay in reaction time to thermal 

stimulus was assessed in rats, and the amount of writhing to chemical stimulus was assessed in 

mice. The effects of the 400 and800 mg/kg doses of P. longum were like that of nonsteroidal 

anti-inflammatory drugs (p<0.001). Both ibuprofen (40 mg/kg) and P. longum (800mg/kg) 

demonstrated 50% protection against writhing. The delay in reaction time to thermal stimulus 

was <6% for different doses of P. longum as compared with 100% for pentazocine. This 

indicates that the plant root produces a weak opioid-type but potent nonsteroidal anti-

inflammatory drug-type of analgesia.[52] 
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Anti-depressant activity: 

A bioassay-guided isolation of the ethanol extract from the fruits of P. longum yielded 

a known piperidine alkaloid, piperine having potent antidepressant-like properties which are 

mediated in part through the inhibition of MAO activity and therefore represent a promising 

pharmacotherapeutic candidate as an antidepressant agent.[53] 

 

Hepatoprotective activity 

  The research conducted by Patel and Shah (2009), the hepatoprotective properties of 

Piper longum milk extract. Cause the chronic reversible type of liver necrosis, carbon 

tetrachloride (CCl4) was administered as a hepatotoxin at a dose of 0.5 ml/kg per orally with 

olive oil (1:1) three times each week for 21 days. A significant hepatoprotective effect was seen 

in CCl4-induced liver damage after treatment with Piper longum milk extract (200 mg/day per 

orally for 21 days). Piper longum hepatoprotective effects are equivalent to those of the 

commonly prescribed medication silymarin (25 mg/kg/day per orally for 21 days). The findings 

of the current investigation showed that Piper longum milk extract significantly 

hepatoprotective and antioxidant properties.[54] 

 

Anti-inflammatory activity 

The purpose of this study was assessing the anti-inflammatory properties of two Pippali 

types in albino rats used in acute and sub-acute experimental models of inflammation. Animals 

that were chosen at random were divided into four groups, six animals in each. Oral 

administration of 200 mg/kg of the test drug was used, and in both models, the activity was 

compared with normal anti-inflammatory drug therapy. Between the two distinct test samples 

analysed, it was discovered that the Badi variation of pippali only inhibited acute phase 

inflammation, whereas the Chhoti type of pippali lowered both acute and subacute phase 

inflammation. Therefore, the Chhoti variant of Pippali may be preferred above the Badi variety 

in terms of medicinal value.[55] 

 

 

 

GIS SCIENCE JOURNAL ISSN NO : 1869-9391

VOLUME 12, ISSUE 10, 2025 PAGE NO: 217



Neuroprotective activity:  

Therapeutic effects of dichloromethane fraction [DF] of P. longum on poststroke 

neuronal damage were studied using a rat middle cerebral artery occlusion model. This extract 

was administered orally to a mouse model for 14 days. Increases in PSD95, phosphorylated 

calmodulin kinase II [p-CaMKⅡ], calmodulin [CaM], and N-methyl D-aspartate receptor 

subtype 2B [NR2B] were observed.[56] 

 

Anti-asthmatic activity:  

According to the published study, P. longum fruit extract showed a bronchodilator effect 

with 83% inhibitory activity at 200 mg/kg dose in the guinea pig histamine-induced 

bronchospasm model. The petroleum ether extract was reported to show significant anti-

asthmatic activity in a mouse model. Antiallergic effects of the extract were also observed in 

mice with milk-induced leukocytosis and in mice showing passive paw hypersensitivity 

reaction. This extract has significant protective effects against histamine-induced 

bronchospasm, haloperidol-induced catalepsy, and passive paw hypersensitivity reactions.[57] 

 

Antiulcer activity:  

The antiulcer activity of P. longum extract was investigated. The study found that giving 

this drug to animals suffering from stress-induced foot drop reduced the severity of pain by up 

to 90 percent compared to doxycycline.[58] 

 

Antiplatelet activity:  

It has been confirmed that the components piperine, piperine, piperonylamine and 

piperonylamine found in pepper fruit have anti-platelet aggregation property in rabbits. The 

study found that single doses of collagen, platelet activating factor and arachidonic acid-

induced washed platelet aggregation were inhibited.[59] 
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Anthelmintic activity:  

Methanol, chloroform and n-hexane extracts of P. longum fruits showed in vitro 

ovicidal, larvicidal, and adulticidal activity against roundworms, eggs, larvae, and adults, 

respectively, at a dose of 1.95 mg/ml. Total larval mortality occurred within 6h at the highest 

concentration of 500 mg/ml, while at the lowest concentration, mortality was 50%.Chloroform 

was shown to reduce anthelmintic activity against L3 larvae with an IC50 of 12.47 mg/mL.[60] 

 

Anti-snake venom:  

The antivenomous activity of the ethanolic fruit extract of P. longum against Roselle 

viper venom in fertilized chicken eggs, mouse, and rat embryos was determined. The extract 

was found to cause lethal effect, venom defibrinogen effect, paw edema, hemorrhagic activity, 

mast cell degranulation, necrosis, catalase activity, and muscle weakness at doses of 250 mg/kg, 

500 mg/kg, and 750 mg/kg.[61] 

 

Acaricidal activity: 

Acaricidal activities of aqueous and ethanol extracts of P. longum were studied using 

three skin ticks [Hyalomma anatolicum]. Alcoholic extract of the plant showed the best 

acaricidal activity with a minimum lethal dose [LC50] and lethal concentration [LC95] being 

50 and 95, respectively.[62]  

Another study was conducted on adult blood- sucking females of microscopic 

Rhipicephalus tick [Boophilus] using an adult immersion test. It was determined that the extract 

directly affected the reproductive physiology of the ticks by inhibiting egg laying, with 

mortality rates ranging from 36.1% to 1.89%.[63] 

 

Immunomodulatory:  

Alcoholic extracts of P. longum have been shown to have immunomodulatory effects 

and piperine extract was injected into mouse models. A significant increase in the number of 

white blood cells and plaque-forming cells that aid in antibody production was observed, which 
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supports the hematopoietic system, promoting stem cell proliferation and general immune 

function.[64] 

 

Antifertility activity:  

The anti-fertility activity of benzene extract of the P. longum plant was investigated 

using female rat model. The results showed that oral administration of the plant extract together 

with Echinochloa crusgalli fruits prevented pregnancy by 80% in female rat models.[65]   

 

Anti-tumour activity:  

The plant's piperine and piplartine components were investigated for their antitumor 

activity in a mouse model. A decrease in tumor weight was observed in animals treated with 

piperate and piperine.[66]  

Piperine partially inhibited lung metastasis caused by B16F-10 melanoma cells when 

examined in C57BL/6 mice, thus exhibiting a chemopreventive effect when taken orally.[67]  

Oral administration of the ethanol extract was shown to protect cells during DMBA-

induced carcinogenesis in the hamster cheek pouch and to preserve the integrity of the cell 

membrane.[68] 

 

Toxicological Considerations 

Toxicological data are scarce, though available studies suggest that P. longum is safe within 

therapeutic ranges. Excessive consumption may produce gastric irritation or hepatotoxic effects 

[69] 

 

Clinical Evidence 

Human data are limited. Formulations containing P. longum have been trialed for asthma and 

metabolic conditions, showing modest improvements. However, these studies lacked rigorous 

design, sample size, and long-term evaluation [70]. 
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Discussion 

The therapeutic relevance of P. longum is strongly supported by its chemical diversity, 

particularly alkaloids such as piperine and piplartine. Preclinical evidence confirms multiple 

pharmacological properties consistent with traditional uses. However, translation to clinical 

settings is hindered by inadequate standardization, poor bioavailability of active molecules, 

and limited mechanistic studies. 

Future work should prioritize: 

 Establishing standardized extracts with defined chemical markers. 

 Conducting pharmacokinetic and bioavailability studies. 

 Applying systems biology and molecular pharmacology tools to clarify mechanisms. 

 Designing well-controlled randomized clinical trials. 

 

Conclusion  

The Piper longum plant has been used as a spice and medicine since ancient times. In 

the Ayurvedic medical system, there are approximately 135 species of this plant, which are 

traditionally employed to treat various diseases. However, despite numerous studies conducted 

on this plant, there is currently no convincing evidence to support its effectiveness in treating 

these conditions with different individual part. More experiments and clinical studies on 

animals are necessary to determine whether the plant can effectively treat various diseases. 
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