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Holarrhena pubescens Wall. ex G. Don, commonly referred to as kutaja or kurchi, is a
significant medicinal shrub traditionally utilized in Ayurveda, Unani, and indigenous
medicine for addressing gastrointestinal issues, specifically diarrhoea, dysentery, and
amoebiasis. While the bark and seeds of this plant have been thoroughly examined, the
root has not yet been adequately studied, even though it holds considerable
ethnomedicinal importance. This review systematically gathers and assesses existing
literature regarding the phytochemical makeup, pharmacological activity, and
traditional uses of the root of H. pubescens. The root contains abundant bioactive
steroidal alkaloids, including conessine, holadysenterine, kurchine, conarrhimine, and
related compounds, which contribute to its antimicrobial, antidiarrheal, anti-amoebic,
anti-inflammatory, and antiparasitic properties. Healers in traditional medicine prepare
the root in various forms such as decoction, paste, or powder to treat bowel issues, fever,
parasitic infections, and inflammatory conditions, demonstrating its significance in
community healthcare. Findings from phytochemical and pharmacological studies
reveal notable antimicrobial and anti-diarrheal properties, reinforcing its historical use
in therapy. However, scrutiny of existing research identifies gaps, including variations
in phytochemical concentrations due to geographic and extraction differences, limited
toxicological evaluations, a lack of clinical studies, and the necessity for standardized
quality-control measures. This review emphasizes the pharmacognostic potential of the
root of H. pubescens and advocates for further extensive chemical analysis, mechanistic
investigations, and clinical trials to substantiate its traditional uses and develop safe,
effective herbal treatments.
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INTRODUCTION

Holarrhena pubescens Wall. ex G. Don,
commonly referred to as kutaja or kurchi, is a
significant medicinal plant belonging to the
Apocynaceae family and is found widely
throughout the Indian subcontinent, Southeast
Asia, and certain regions of Africa, where it has
been utilized for centuries in Ayurveda, Unani,
and diverse tribal medical traditions [1, 2].
Traditionally, this plant is highly esteemed for its
effectiveness in treating gastrointestinal issues,
particularly diarrhoea, dysentery, and amoebiasis,
with the roots and bark typically prepared as
decoctions, powders, or pastes in local healing
practices [3, 4]. In classical Ayurvedic literature,
Holarrhena pubescens is recognized as one of the
most potent herbs for "atisara-nashak" (anti-
diarrheal) applications, with its root believed to
exhibit strong digestive-boosting, antimicrobial,
and astringent characteristics, making it a crucial
part of many traditional formulations such as
Kutajarishta and Kutajghan Vati [2, 5]
Ethnomedical surveys further underscore its role
as a primary remedy in rural and indigenous
healthcare practices, where preparations based on
the root are employed not just for digestive issues
but also for fevers, parasitic infections, and
inflammatory disorders [4, 6]. The therapeutic
significance of this species is attributed to its rich
array of steroidal alkaloids, particularly conessine,
alongside holadysenterine, kurchine,
conarrhimine, isoconessimine, and other similarly
bioactive compounds [1, 7, 8]. Over the past few
decades, = numerous  phytochemical  and
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pharmacological investigations have validated the
antimicrobial, anti-diarrheal, anti-amoebic, anti-
inflammatory, and antiplasmodial properties of
these compounds through various in vitro and in
vivo testing methods [6, 7, 9]. Although there has
been more research on the bark and seeds, recent
studies suggest that the root also has significant
levels of key alkaloids, indicating its promising
pharmacognostic potential [1, 3, 9]. Nonetheless,
challenges persist, such as
phytochemical profiles influenced by
geographical factors and extraction techniques, a
lack of comprehensive toxicological and clinical

variations in

research on root-based extracts, and the necessity
for enhanced standardization and quality-control
approaches [5, 10, 12]. Moreover, the issues
surrounding overharvesting of the roots and bark
highlight the need for sustainable practices [11, 12,
13]. Therefore, a thorough and analytical review of
the root of Holarrhena pubescens is essential to
integrate its traditional significance,
phytochemical diversity, pharmacological
importance, and the identified research gaps while
also directing future investigations and the
potential development of safe and effective herbal
therapeutics [2, 5, 15].

2. Phytochemical Constituents Of Holarrhena
Pubescens Root

The root of Holarrhena pubescens is a rich
reservoir of diverse phytochemical classes. Table
1 presents the major identified compounds and
their biological significance.
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Table 1: Phytochemical Constituents of Holarrhena pubescens Root

Sr. Phytochemic Major Identified Biological Significance
No. al Class Compounds
1. Steroidal Conessine, Conessimine, Principal bioactive class; strong
Alkaloids Isoconessimine, Conimine, antidiarrheal, antimicrobial,
(major class) Conarrhimine, anthelmintic and efflux-pump
Holarrhimine, Holarrhenine, inhibitory activities. Core focus of
Kurchine, Conkurchinine, modern phytochemical
Antidysentericine, investigations. [16]
Mokluangins A-D.
2. Flavonoids Flavonoid aglycones and Contribute antioxidant and anti-
glycosides detected by inflammatory effects; support
TLC/HPLC; specific root- intestinal protection. [17]
derived flavonoids less
frequently fully
characterized.
3. Tannins / Hydrolyzable tannins, Astringent action; reduce intestinal
Phenolic condensed tannins, phenolic | secretions; contribute to antidiarrheal
Compounds acids. activity. [18]
4. Glycosides Steroidal glycosides, Influence solubility, emulsification,
phenolic glycosides. and absorption of active compounds;
may synergize with alkaloids. [19]
5. Saponins Saponin-rich fractions, often Membrane-active,
triterpenoid glycosides. immunomodulatory, emulsifying
properties; contribute to
antimicrobial activity. [20]
6. Triterpenoids Lupeol, betulinic acid, Anti-inflammatory, wound healing,
betulinaldehyde. antimicrobial properties. [21]
7. Sterols Stigmasterol and related Support membrane stabilization;
phytosterols. minor constituents. [22]
8. Coumarins Scopoletin. Occasionally reported; contribute
(minor) mild antioxidant & anti-inflammatory
effect. [23]
9. Resins / non- Resinous material in May contain lipophilic terpenoid
polar fractions petroleum ether/hexane derivatives. [24]
extract.

3. Traditional Uses Of Holarrhena Pubescens
Root

3.1 Management of Dysentery and Diarrhea

Root/root-bark and stem bark are frequently
mentioned in traditional medicine for dysentery
and diarrhea, including amoebic dysentery. The
root is prepared as decoctions and powders for this
primary indication [25].
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3.2 Anthelmintic Applications / Treatment for
Intestinal Parasites

Roots, seeds, and bark are reported to be effective
against Several sources
specifically mention root usage for ascariasis and
other helminthic infections [26].

intestinal worms.

3.3 Venereal Infections and Urinary/Genital
Issues
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Roots and root-bark have been documented in
local traditional medicine for the management of
gonorrhea and associated venereal conditions [27].

3.4 Antimalarial Uses / Treatment for Febrile
Illnesses

Roots or whole-plant formulations are referenced
in ethnobotanical studies for malaria and febrile
conditions; some reviews include root use in folk
remedies for malarial fever [28].

3.5 Applications for Abscesses, Wounds, and
External Infections

Root preparations are used topically or in poultices
for abscesses, ulcers,
according to certain folk accounts [29].

and external wounds

3.6 Aphrodisiac Properties / Fertility and
Abortifacient Uses

Some ethnobotanical literature and compendiums
note root use as an aphrodisiac and, in some
cultures, as an abortifacient [30].

3.7 Relief for Gastrointestinal Colic and
Stomach Discomfort

Roots and root-bark are traditionally employed for
colic, stomach pain, and related gastrointestinal
discomfort [31].

DISCUSSION

The
Holarrhena pubescens, especially its steroidal
alkaloids, accounts for the plant's historical use in

rich  phytochemical composition of

addressing  gastrointestinal ~ issues [32].
Compounds such as conessine demonstrate
significant  anti-amoebic, antibacterial, and

anthelmintic properties, supporting its traditional
applications for conditions like dysentery,
diarrhea, and parasitic infections [33]. Recent
antidiabetic and

research showing
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antihyperlipidemic benefits suggests that the
therapeutic capabilities of the plant extend beyond
its  conventional [34]. Nonetheless,
discrepancies in extraction methods, the absence
of standardization, and variable quantification of
ingredients present difficulties in
interpreting findings across different studies [35].
While traditional practices deem the plant safe,
contemporary toxicological research indicates that
excessive or prolonged dosing—particularly of the
bark extracts—could lead to oxidative stress and
neurological impairment [36]. This underscores
the necessity for dose-optimization and thorough

uses

active

safety assessments. Moreover, the majority of
existing studies are preclinical, with a notable lack
of clinical trials to validate the efficacy in human
subjects [37]. Therefore, although H. pubescens
shows promising pharmacological potential, it is
crucial to have standardized  extracts,
investigations into mechanisms, and clinical trials
before it can be confidently recommended for
contemporary therapeutic applications [38].

RESULTS

The examination of Holarrhena pubescens root
indicates that it possesses a diverse array of
phytochemicals, particularly steroidal alkaloids
such as conessine, conessimine, isoconessimine,
holarrhimine, and kurchine. These compounds
exhibit significant antidiarrheal, anti-amoebic,
antibacterial, anti-inflammatory, and anthelmintic
properties, which corroborate the plant's historical
and traditional applications in addressing
gastrointestinal issues such as dysentery, diarrhea,
and parasitic infections. Additional phytochemical
categories identified include flavonoids, tannins,
saponins, glycosides, triterpenoids, sterols, and
coumarins—each of which contributes to
antioxidant, antimicrobial, wound-healing, and
immunomodulatory effects. Traditional references
affirm the use of the root for treating diarrhea,
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intestinal parasites, venereal diseases, external
infections, malaria-like fevers, gastrointestinal
distress, and even fertility-related concerns in folk
practices. Recent scientific investigations also

suggest antidiabetic and antihyperlipidemic
potential, indicating a wider scope of therapeutic
benefit. However, significant gaps remain,

including variations in phytochemical content
based on geographic and extraction factors,
absence of standardized extracts, limited
toxicological information, and inadequate clinical
trials. Toxicological studies indicate that excessive
or prolonged intake, particularly of bark extracts,
may lead to oxidative stress and neurological
issues, highlighting the necessity for appropriate
dosing and safety assessments.

CONCLUSION

The root of Holarrhena pubescens exhibits
considerable pharmacological potential due to its
varied bioactive compounds, particularly its
steroidal alkaloids. The traditional applications for
gastrointestinal disorders, parasitic infections, and
inflammatory  conditions are backed by
contemporary phytochemical and
pharmacological research. Nonetheless, despite
the promising outcomes, the use of this plant in
modern medicine cannot yet be entirely validated.
Challenges persist, including: (1) absence of
standardized extraction and quality-control
protocols; (2) variability in concentrations of
active compounds; (3) insufficient toxicological
evaluations; and (4) limited clinical trials
involving human subjects. Consequently, while
the plant reveals noteworthy potential, further
investigation—including  thorough  chemical
analysis, mechanistic research, dose-optimization,
safety assessments, and human clinical trials—is
crucial before Holarrhena pubescens root can be
confidently advocated for widespread medicinal
use.

U

‘\Z‘::i:\',\} INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

7

REFERENCES

1. Zahara K, et al. Metabolic diversity and
therapeutic ~ potential of  Holarrhena
pubescens. Biomolecules. 2020;10(9):1341.

2. Jamadagni PS, et al. Review of Holarrhena
antidysenterica (L.) Wall. ex A. DC.:
pharmacology and toxicity. Pharmacognosy
Reviews. 2017;11(21):59-67.

3. Pawar G, Parihar S, Saxena HO. Holarrhena
species: a review of the traditional uses, active
constituents and pharmacological properties.
Discover Plants. 2024; 10.1007/s44372-024-
00052-9.

4. Rahmatullah M, et al. Holarrhena
antidysenterica — a plant for gastrointestinal
disorders. EC Gastroenterology & Digestive
System. 2018;5(6):437-443.

5. Sinha S, Kaul VK, et al. Evaluation of
phytochemical and pharmacological aspects
of Holarrhena antidysenterica and Viola
canescens. Journal of Phytopharmacology.
2013;2(1):1-6.

6. Dua VK, Verma G, Singh B, et al. Anti-
malarial property of steroidal alkaloid
conessine isolated from the bark of
Holarrhena antidysenterica. Malaria Journal.
2013; 12:194.

7. Siriyong T, Voravuthikunchai SP, Coote PJ.
Steroidal alkaloids and conessine from
Holarrhena antidysenterica restore antibiotic
efficacy in a Galleria mellonella model of
multidrug-resistant Pseudomonas aeruginosa.
BMC  Complementary  Medicine  and
Therapies. 2018; 18:285.

8. Zahara K, et al. The principal alkaloid
conessine demonstrates antibacterial activity.
Biomolecules. 2020;10(9):1341.

9. Yang ZD, Duan DZ, Xue WW, Yao XJ, Li S.

Steroidal  alkaloids  from  Holarrhena
antidysenterica  as  acetylcholinesterase
474 |Page



Priyanka Tardkase, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 5, 470-476 [Review

inhibitors: structure—activity relationships.
Life Sciences. 2012;90(23-24):929-933.

. Ahire R, Meghna R. A Review on Holarrhena
antidysenterica (syn. H. pubescens). Open
Access Journal of Pharmaceutical Research.
2024;8(1):1-6.

.Ray S, et al. Impending threats to medicinal
value of plants due to biodiversity loss: case
of Holarrhena antidysenterica. Journal of
Ethnopharmacology. 2022.

. Pandey AK, Yadav S, Sahu SK. Sustainable
bark harvesting and phytochemical evaluation
of Holarrthena antidysenterica:  clonal
propagation study. International Journal of
Green Pharmacy. 2011; 5:107-112.

. Elkington BG, et al. Assessment of the
importance of medicinal plants among rural
communities: conservation and genetic loss.
Journal of  Environmental  Biology.
2014;35(4):657-665.

. Shanmugam S, et al. Ethnomedicinal plants
used to cure diarrhoea and dysentery:
Holarrhena pubescens as "Kudagappaalai."
Journal of Applied Pharmaceutical Science.
2011;1(8):94-97.

. The Pharma Innovation Journal. A
comprehensive review: Holarrhena
pubescens. 2023;12(11 Part A):227-955.

. Tripathi KD, Agarwal SC. Chemical

examination of Holarrhena antidysenterica
root bark: isolation of conessine. Journal of
the Indian Chemical Society. 1964; 41:441-
445.

. Maurya R, Srivastava S, Kulshreshta DK. A
new steroidal alkaloid from Holarrhena
antidysenterica. Fitoterapia. 2002;73(4):336-
340.

. Saraswat B, Visen PK, Patnaik GK, Dhawan
BN. Anticholinergic activity of conessine
from Holarrhena antidysenterica. Indian
Journal of Pharmacology. 1993; 25:216-219.

o) INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

g

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Rani S, Ahamed M, Kumar N. Phytochemical
and pharmacological profile of Holarrhena
antidysenterica: A review. Asian Pacific
Journal of Tropical Medicine. 2011;4(9):808-
814.

Jahan R, Rahman S, Afroze F, Rahmatullah
M. Phytochemical screening and bioactivity
of Holarrhena pubescens root extracts. Journal
of Pharmacognosy and Phytochemistry.
2014;3(2):90-94.

Kanchanapoom T, Suttisri R, Ruchirawat S.
Mokluangins A-D, new steroidal alkaloids
from Holarrhena pubescens. Journal of
Natural Products. 2001;64(10):1388-1390.
Pal RS, Kumar A, Garg RK. Phytochemical
and  chromatographic
Holarrhena antidysenterica
Drugs. 2006;43(11):869-872.
Zafar R, Khan MSY. Chemical constituents of
root bark of Holarrhena antidysenterica.
Indian Journal of Applied & Pure Biology.
1992; 7:41-44.

Sathish R, Rupeshkumar M, Mallikarjuna Rao
K. Phytochemical analysis of Holarrhena
pubescens root extracts by HPTLC.
International Journal of Pharmaceutical
Sciences and Research. 2012;3(2):410-415.
Warrier PK, Nambiar VPK, Ramankutty C.
Indian Medicinal Plants: A Compendium of
500 Species. Vol 3. Hyderabad: Orient
Longman; 2002. p. 218-220.

Arseculeratne SN, et al. Studies on medicinal
plants of Sri Lanka: Occurrence. Journal of
Ethnopharmacology. 1981.

Zahara K, et al. Metabolic Diversity and
Therapeutic  Potential of  Holarrhena
pubescens. Biomolecules. 2020.

Singh S, Rawat G, Gautam R. Anti-
inflammatory and traditional analgesic use of
Holarrhena antidysenterica: ethnomedicinal
documentation. J Ethnopharmacol.
2010;132(2):343-346.

evaluation of

root. Indian

475 |Page



Priyanka Tardkase, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 5, 470-476 [Review

29. Rahmatullah M, Khatun Z, Hasan M, et al. A Journal of Ethnopharmacology. 2018;
survey on medicinal plants used by tribal 226:100-112.
healers for diabetes. African J Tradit
Complement Altern Med. 2012;9(3):380-399. HOW TO CITE: Priyanka Tardkase *, Sara Charfare,
30. Gupta R, Singh A, Kumar P. Ethnomedicinal - p it B o e PO ients and
value of Holarrhena pubescens in respiratory Traditional Uses of Holarrhena Pubescens Root, Int. J. of
and febrile disorders. Ethnobotanical Leaflets. ~~ Faamn. Sct. 938, Vol & /fssuc 3, 470-476.
2009: 13:1238-1244. ps://doi.org/10.5281/zenodo.20010482
31. Yadav RNS, Agarwala M. Traditional use of
Holarrhena antidysenterica for skin diseases
in Northeastern India. Indian J Tradit Knowl.
2011;10(3):547-550.
32. Zahara K, Tabassum S, Sabir S, et al
Holarrhena pubescens: Botanical,
phytochemical, ethnomedicinal, and
pharmacological overview. Biomolecules.
2020;10(9):1341.
33. Zahara K, Mahmood S, Zahoor M, et al. A
comprehensive review on phytochemistry and
pharmacology of Holarrhena antidysenterica.
Frontiers in Pharmacology. 2021; 12:756587.
34. Gururaja MP, Mundugaru R, Shivaprasad
HV. Antidiabetic effects of Holarrhena
pubescens seed extract through enzyme
inhibition, insulin secretion, and glycation
suppression. Journal of Ethnopharmacology.
2023; 302:115900.
35.Khanal S, Aryal B, Parajuli N, et al
Antihyperlipidemic activity and pancreatic
lipase inhibition of Holarrhena pubescens.
Life. 2023;13(7):1435.
36. Sowmya R, Prashant K, et al. Subacute
toxicity of ethanol bark extract of Holarrhena
antidysenterica in Swiss albino mice.
Pharmacognosy Journal. 2021;13(4):837—
845.
37. Kirtikar KR, Basu BD. Indian Medicinal
Plants. 1933.
38.Singh S, Chaudhuri PK. A review of
ethnomedicine, phytochemistry, and
pharmacology of Holarrhena antidysenterica.

{gi:",\; INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES 476 |[Page

7



