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Abstract

Ethnomedicinal plants represent an invaluable source of traditional knowledge and
modern pharmacological potential. The Euphorbiaceae family, one of the largest families
of flowering plants with more than 300 genera and over 8,000 species, has long been
recognized for its ethnomedicinal and pharmacological significance. This review provides
a comprehensive examination of the traditional uses, phytochemical constituents, and
pharmacological applications of Euphorbiaceae plants. Species such as Acalypha indica,
Euphorbia hirta, Jatropha gossypifolia, and Ricinus communis are widely used in
Ayurveda, Unani, and folk practices for treating diseases including cancer, diabetes,
asthma, skin disorders, and liver ailments. The diverse phytoconstituents—flavonoids,
alkaloids, diterpenoids, saponins, glycosides, and tannins—are responsible for their
biological activities such as antioxidant, antimicrobial, anti-inflammatory, hepatoprotective,
and anticancer effects. This paper critically reviews the available literature, emphasizing
the potential of Euphorbiaceae as a source of modern drugs and highlighting research
gaps that need to be addressed for clinical validation. The findings underline the family’s
role in bridging traditional medicine with modern pharmacological research.
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1. Introduction

Plants have been an integral part of human survival, serving not only as food and shelter
but also as a primary source of medicine since ancient times. Ethnomedicine, the study of
traditional medical practices, draws heavily from indigenous knowledge that has been
passed down through generations. With the emergence of modern pharmacology, many
ethnomedicinal plants have been scientifically validated, confirming their therapeutic
efficacy. Among these, the Euphorbiaceae family, also known as the spurge family, holds
a prominent position due to its remarkable diversity, wide distribution, and medicinal
importance. Euphorbiaceae consists of more than 300 genera and nearly 8,000 species,
ranging from small herbs to large trees and succulents. They are commonly found in
tropical and subtropical regions, including India, Southeast Asia, Africa, and South
America. Members of this family are characterized by unique morphological traits such as
milky latex, cyathium inflorescence, and schizocarpic fruit. Beyond their botanical



distinctiveness, these plants are reservoirs of diverse phytochemicals that contribute to
their therapeutic value. Historically, Euphorbiaceae plants have been employed in
traditional medical systems like Ayurveda, Siddha, Unani, and Chinese medicine. For
example, the seeds of Ricinus communis (castor plant) are used as a purgative;

Euphorbia hirta is prescribed for asthma and respiratory ailments; Phyllanthus species are
valued for treating jaundice and liver disorders; and Jatropha species are employed for
skin diseases and inflammation. Despite their toxic potential in some cases, these plants
are extensively utilized in rural healthcare practices, particularly in developing countries
where access to modern medicine is limited. The global interest in herbal medicine has
surged in the past two decades, driven by the limitations of synthetic drugs such as side
effects, drug resistance, and high costs. The World Health Organization (WHO) estimates
that more than 80% of the population in developing nations relies on plant-based
remedies for primary healthcare. Euphorbiaceae species, with their vast distribution and
phytochemical diversity, have emerged as a crucial source for bioactive compounds with
pharmaceutical potential. Scientific studies have confirmed their antioxidant, antimicrobial,
anticancer, anti-inflammatory, and hepatoprotective properties. Yet, despite these
promising findings, systematic pharmacological evaluations and clinical trials remain
limited. This review aims to provide an in-depth exploration of the ethnomedicinal
importance of the Euphorbiaceae family, summarize key phytochemicals, evaluate
pharmacological activities, and identify research gaps that could pave the way for novel
drug discoveries.

2. Review of Literature

The ethnomedicinal and pharmacological importance of Euphorbiaceae has been
extensively documented across different cultures. Euphorbia hirta, commonly known as
asthma weed, is widely used in Asia and Africa for the treatment of respiratory diseases
such as asthma, bronchitis, and cough. Scientific studies confirm its bronchodilator and
anti-inflammatory properties, attributed to compounds like quercitrin and flavonoids.
Ricinus communis (castor plant) produces castor oil, which has applications as a laxative,
anti-inflammatory agent, and industrial lubricant. However, its seeds contain the toxic
protein ricin, which necessitates cautious use. Jatropha curcas and J. gossypifolia are
known for their antimicrobial, wound-healing, and insecticidal properties, making them
important in both traditional medicine and modern research. Phyllanthus amarus, a
member of the Euphorbiaceae family, is highly regarded in Ayurveda for its
hepatoprotective role. It is traditionally used to treat jaundice, hepatitis, and other liver
ailments. Modern studies have demonstrated its antiviral activity against hepatitis B virus.
Similarly, Euphorbia neriifolia latex is used in Indian medicine for the treatment of tumors,
digestive disorders, and skin diseases. In Nigeria, Euphorbia species are employed for
treating malaria, while in South America, they are used against tumors and viral infections.
The pharmacological potential of Euphorbiaceae is attributed to its diverse
phytochemistry. Compounds such as diterpenoids, triterpenoids, flavonoids, alkaloids,
phenolics, and saponins exhibit a wide range of bioactivities. Diterpenoids from Euphorbia
species have shown strong anticancer and cytotoxic effects in vitro, while triterpenoids
demonstrate anti-inflammatory and hepatoprotective roles. Flavonoids contribute to



antioxidant and antimicrobial properties, making these plants valuable for drug discovery.
Despite this, limited clinical validation restricts their integration into mainstream medicine.
The literature also highlights the toxicological aspects of Euphorbiaceae. While many
species are beneficial, some contain potent toxins that can cause skin irritation,
gastrointestinal distress, or even fatal poisoning. For example, ricin in castor seeds and
diterpenes in Euphorbia latex are known for their toxicity. Thus, scientific standardization
and dosage optimization are critical before widespread therapeutic use.

3. Objectives

* To document the ethnomedicinal uses of Euphorbiaceae family plants.
* To review the phytochemical constituents and their pharmacological properties.
* To evaluate scientific evidence supporting traditional uses.

* To highlight challenges, limitations, and future prospects for drug development.

4. Methodology

This study is a review-based research work compiled through secondary data. Literature
was collected from authentic scientific sources such as PubMed, ScienceDirect, Springer,
Scopus, Google Scholar, and ethnobotanical books. Keywords such as 'Euphorbiaceae
ethnomedicine,' 'phytochemistry,’ and 'pharmacology' were used. Articles published
between 1990 and 2024 were included. Data were critically analyzed, compared, and
synthesized to highlight the ethnomedicinal importance and pharmacological potential of
Euphorbiaceae species.

5. Results and Discussion

The comprehensive review of Euphorbiaceae reveals its significant contribution to
ethnomedicine and modern pharmacology. Plants of this family have demonstrated
therapeutic potential across multiple domains: 1. **Respiratory Disorders:** Euphorbia
hirta is extensively used for asthma and bronchitis. Modern pharmacological studies
validate its bronchodilatory and anti-inflammatory activities, making it a candidate for
herbal formulations against respiratory ailments. 2. **Liver Disorders:** Phyllanthus
species such as P. amarus and P. niruri are traditionally used to treat jaundice and
hepatitis. Scientific studies confirm their hepatoprotective and antiviral properties,
particularly against hepatitis B virus. 3. **Cancer Treatment:** Diterpenoids isolated from
Euphorbia species have shown potent anticancer activity in vitro. For example, ingenol
mebutate derived from Euphorbia peplus has been developed into a pharmaceutical drug
for actinic keratosis, demonstrating successful translation of traditional knowledge into
modern medicine. 4. **Diabetes and Metabolic Disorders:** Euphorbia thymifolia and
Acalypha indica are used in folk medicine for diabetes management. Phytochemical
investigations reveal hypoglycemic properties, suggesting their role in controlling blood
glucose levels. 5. **Skin and Wound Healing:** Jatropha species are applied externally for



skin infections, inflammation, and wound healing. The latex of Euphorbia neriifolia is used
for treating tumors, warts, and skin lesions. Scientific evidence supports their antimicrobial
and cytotoxic activities. 6. **Antimicrobial and Antiviral Potential:** Euphorbia hirta,
Ricinus communis, and Jatropha curcas exhibit broad-spectrum antimicrobial activity
against bacteria, fungi, and viruses. These properties are linked to flavonoids, alkaloids,
and diterpenes, making them potential alternatives in combating antimicrobial resistance.
While the ethnomedicinal value of Euphorbiaceae is well documented, scientific validation
remains incomplete. Most studies are confined to in vitro or animal models, with limited
human clinical trials. Standardization of plant extracts, toxicological evaluations, and dose
optimization are essential for safe therapeutic applications. Another challenge is the
conservation of Euphorbiaceae biodiversity, as overexploitation for medicinal purposes
may threaten natural populations. The integration of Euphorbiaceae into modern
healthcare requires interdisciplinary collaboration between ethnobotanists,
pharmacologists, and biotechnologists. Advances in phytochemistry and molecular
biology can help isolate, characterize, and modify active compounds for enhanced
therapeutic value. Furthermore, the adoption of nanotechnology and drug delivery
systems could improve the bioavailability of Euphorbiaceae-derived phytochemicals.

6. Conclusion

The Euphorbiaceae family represents a treasure trove of ethnomedicinal knowledge and
pharmacological potential. Traditional uses of plants like Euphorbia hirta, Phyllanthus
amarus, Jatropha curcas, and Ricinus communis are well supported by modern
phytochemical and pharmacological studies. However, significant research gaps persist,
particularly in the areas of clinical validation, toxicological safety, and standardization.
Future research must focus on bridging the gap between traditional wisdom and modern
drug development, ensuring the safe and effective utilization of Euphorbiaceae species in
healthcare. With systematic scientific exploration, Euphorbiaceae could contribute
substantially to the discovery of novel therapeutic agents.
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