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KEYWORDS ABSTRACT:
Phytochemical The leafless milk hedge, or Euphorbia Caducifolia Haines, is a subtropical succulent that belongs
.. to a member of the Euphorbiaceae family. Hailing from desert regions of northwest India and parts
Eeitins of Pakistan, this plant has gained notoriety for its abundance of phytochemical components and
pharmacological wide range of medicinal uses. The objective of this review is to present a thorough analysis of

. o Euphorbia Caducifolia, including its taxonomic classification, morphological traits,
i ol e pLiea o0 phytochemical components, pharmacological qualities, traditional medicinal uses and new

industrial applications potential for industrial and sustainable use.

1. Introduction

One of the largest genera of flowering plants, with over
2,000 species worldwide, is the genus Euphorbia, which
is a member of the broad and varied family
Euphorbiaceae [1,2]. Due to convergent evolution, this
amazing genus displays an astounding variety of
morphological forms, ranging from succulent shrubs and
trees to annual herbs, frequently resembling cacti in arid
conditions [3]. The presence of a milky white latex,
which includes a variety of secondary metabolites and
acts as a defence mechanism against herbivores, is a
distinctive feature of almost all Euphorbia species [4].
Numerous Euphorbia species have long been known to
have therapeutic qualities, and traditional healers from
various civilizations have used their latex, leaves, roots,
and stems for a variety of therapeutic purposes, from
managing pain and inflammation to treating infections
and skin conditions [5]. Although, the latex can also be
toxic or irritating, so its safe usage requires traditional
expertise. Euphorbia Caducifolia Haines is a notable
succulent shrub that is indigenous to the arid and semi-
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arid regions of the Indian subcontinent. It is especially
prevalent in the Thar Desert and other arid regions of
Rajasthan, Gujarat, and parts of Pakistan, among the
many species that make up this genus [6,7].

Its deciduous leaves, which are shed throughout the dry
season, are what give the species its name "Caducifolia".
This adaptation is crucial for water conservation in its
hostile desert environment [8]. Known regionally by
several names, including "Danda Thor," and "Thuar,"
this plant contributes significantly to the ecological
stability of sand dunes and the provision of habitat for
desert wildlife by forming dense, thorny thickets [9]. It
can tolerate high temperatures and protracted drought
conditions because to its sturdy, cylindrical, jointed
stems, which are frequently coated in sharp spines [10].
The plant is of great scientific interest because of its
durability and distinctive physiological adaptations,
which are highlighted by its capacity to flourish in such
harsh conditions.


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2025) 15(4), 2028-2036 | ISSN:2251-6727

Indigenous tribes living in India's arid regions have used
Euphorbia Caducifolia as a key component of their
traditional medicinal systems for millennia. Its extensive
use in folk medicine, especially by local practitioners and
tribal groups who depend on natural medicines for their
main healthcare requirements, has been repeatedly noted
by ethnobotanical surveys [11-13]. Particularly valuable
is the milky latex, which has long been used externally
to treat a variety of skin ailments, such as ringworm,
boils, cuts, wounds, and other fungal diseases. The latex
has been used internally as a purgative and to relieve the
symptoms of respiratory problems including coughs and
asthma, usually after undergoing specialized processing
to lessen its irritancy [14—18]. In addition, extracts or
pastes made from its stems and roots have been
associated with anti-inflammatory, analgesic, and anti-
arthritic characteristics; and are used to minimize
swelling and pain in the limbs. According to certain
traditional reports, it can be used to treat fevers of some
kinds as well as digestive issues [19-22].

Modern pharmacological research is focused on
Euphorbia Caducifolia owing to the growing interest in
organic materials for drug discovery. The plant has an
extensive spectrum of secondary metabolites, including
different classes of terpenoids (such as triterpenes and
diterpenes), flavonoids, alkaloids, phenolics, and
sterols[23].These are primarily responsible for the
biological activities. The scientific foundation for its
historic usage is now being clarified by subsequent
pharmacological research. For example, because of its
phenolic and flavonoid content, extracts from E.
Caducifolia have shown strong antioxidant activity,
indicating that it may be useful in treating disorders
linked to oxidative stress [24]. The traditional usage of
this plant to cure infections has been scientifically
supported by reports of its antibacterial activities against
a variety of bacterial and fungal pathogens [25].
Additionally, research has shown that it has analgesic
and anti-inflammatory properties, which are consistent
with its historic use to treat pain and swelling [26].
Although more thorough research is required in this field,
there has been an increase in interest in its possible
anticancer qualities in recent years. Some in vitro studies
have demonstrated cytotoxic effects against different
cancer cell lines [27].
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2.Physicochemical composition of Euphorbia
Caducifolia

The broad spectrum of chemical elements found in
medicinal plants is inextricably related to their historic
uses and therapeutic value. Euphorbia Caducifolia's long
history of ethnobotanical usage and exceptional
resistance to arid conditions are supported by a rich and
varied phytochemical profile. The physicochemical
makeup of the plant is primarily defined by a wide range
of secondary metabolites that are biosynthesised as
defence against diseases and herbivores as well as
adaptations to environmental stressors [28]. Despite
these substances exist in entire plant, its enhanced
concentration is observed in its distinctive milky latex.

The genus Euphorbia is well known for its remarkable
chemical variety, particularly its diterpenoids and
triterpenoids, which are structurally complex and have
important biological effects [29]. Euphorbia species are
known to contain diterpenoids, especially those of the
tigliane, ingenane, and daphnane kinds, which are known
to have strong, though occasionally harmful legitimate
effects such as irritancy, pro-inflammatory, and
anticarcinogenic properties [30]. Numerous diterpenes
have been identified and isolated from E. Caducifolia. for
example, phorbol esters, which are strong activators of
protein kinase C and contribute to the plant's irritating
qualities and possible antitumor effects [31]. Additional
diterpenoids that have been found include derivatives of
ingenol and compounds of the lathyrane type, which
frequently display a variety of bioactivities, including
cytotoxic, antibacterial, and  anti-inflammatory
properties [32].

Advanced chromatographic techniques like column
chromatography, HPLC, and spectroscopic approaches
like NMR, MS, and IR are often used in the isolation and
structural elucidation of these compounds. These
techniques are essential for understanding their complex
structures [33]. In traditional medicine, the presence of
these extremely potent diterpenoids calls for cautious
processing and handling of the plant material, especially
the latex.

Triterpenoids are another significant family of chemicals
found in Euphorbia Caducifolia, in addition to
diterpenoids. These bigger terpenoid molecules are well
known for their anti-inflammatory, hepatoprotective, and
anticancer qualities and are frequently found in the waxy
coatings of plants or as parts of cell membranes [34]. It
has been demonstrated that E. Caducifolia contains a
variety of triterpenes that are typical of the Euphorbia
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genus, such as euphol, euphorbol, and their derivatives
[35]. Other frequent triterpenes have also been found,
including lupeol, B-amyrin, and their esters [36]. These
substances play a major role in the plant's known
analgesic and anti-inflammatory properties. For instance,
the anti-inflammatory, antioxidant, and antiproliferative
properties of the pentacyclic triterpene lupeol have been
the subject of much research [37]. Triterpenoids are often
isolated by solvent extraction and purification processes,
which result in crystalline compounds whose structures
are verified by comparing them to established standards
and using spectroscopic data [38].

Euphorbia Caducifolia also contains a lot of flavonoids
and phenolic chemicals, especially in its leaves and
stems. Because of their capacity to scavenge free radicals
and bind metal ions, these compounds are widely
recognized for their strong antibacterial, anti-
inflammatory, and antioxidant qualities [39]. In addition
to different phenolic acids such as gallic acid and caffeic
acid, common flavonoids such as quercetin, kaempferol,
and their glycosides are anticipated to be present [40].
The plant's historic use in oxidative stress and
inflammatory situations is corroborated by the
abundance of these antioxidants. The plant's defensive
systems against harsh conditions and infections are also
aided by the opulence of flavonoids and phenolic
substances [41]. To measure and identify these
chemicals in plant extracts, analytical methods like LC-
MS, HPLC-DAD, and UV-Vis spectrophotometry are
frequently used [42].

Alkaloids and sterols are also part of Euphorbia
Caducifolia's overall physicochemical composition,
although they are less noticeable than terpenoids.
Alkaloids are nitrogen-containing substances which are
frequently recognized for their potent pharmacological
properties, such as their antispasmodic and analgesic
actions [43]. Preliminary screens have revealed their
presence, indicating a possible contribution to E.
Caducifolia's therapeutic profile, despite the fact that
they have not been as thoroughly explored as some other
medicinal plants [44]. Common components of plant
lipids, plant sterols like stigmasterol and p-sitosterol
have been linked to anti-inflammatory and cholesterol-
lowering actions [45]. Methods of lipid extraction and
purification are typically used to isolate these molecules.

The latex of Euphorbia Caducifolia's is the most
abundant sources of active ingredients, which comprises
of water, rubber particles, proteins (including enzymes),
carbohydrates, resins, and a significant amount of
secondary metabolites particularly diterpenoids and
triterpenoids [46]. The main cause of the latex's irritating
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properties is the presence of phorbol esters, which are
extremely lipophilic and easily pass through biological
membranes [47]. Its ability to coagulate quickly when
exposed to air makes it role vital for wound protection
and sealing. Environmental conditions, plant age, and
geographic location can all affect the latex's precise
composition, which can affect its pharmacological
activity and conventional efficacy [48,49].

3.Applications of Euphorbia Caducifolia

Euphorbia Caducifolia's physiological and chemical
characteristics require a holistic approach in order to
fully appreciate the plant's overall value and support
future research projects, especially those pertaining to
conservation and use.

Traditional Applications

Indigenous populations living in arid and semi-arid areas
of the Indian subcontinent have been using Euphorbia
Caducifolia in traditional medicinal practices for
millennia. Its traditional uses are well documented in
ethnobotanical studies and ancient texts, demonstrating a
deep understanding of its curative qualities [50].

Significantly, the milky latex of the plant has been
widely used in traditional medicine, primarily for
external medications in the treatment of many
dermatological disorders. Traditionally, latex has been
used directly to wounds and skin conditions to encourage
tissue regeneration, prevent infection, and aid in healing
while additionally minimizing swelling [51,52]. Apart
from its medicinal uses, traditional healers use the latex
to treat skin infections like ringworm, scabies, and other
bacterial or fungal skin conditions, frequently by mixing
it with other organic materials [53,54]. In addition, the
fresh latex's irritating qualities are often used in
conventional procedures to provide a counter-irritant
effect; nevertheless, cautious application is essential to
avoid unfavourable reactions. The latex in E. Caducifolia
can be hazardous, other portions of the plant have been
used internally with caution. Decoctions or pastes made
from the stems and roots have historically been used to
treat musculoskeletal conditions such joint pain,
swelling, and rheumatism and arthritis symptoms,
indicating the existence of anti-inflammatory chemicals
[55-57].

In addition, Euphorbia Caducifolia has long been used to
treat respiratory disorders. The latex is used in small
amounts as an expectorant to relieve congestion and
coughs in bronchitis and asthma, and it also has purgative
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qualities as a laxative to treat constipation [58,59]. The
plant's importance is further highlighted by the fact that
it has been used as an antipyretic for some fevers and as
a remedy for stomach issues.

Modern Pharmacological Applications

The pharmacological basis for the apparent therapeutic
properties of Euphorbia Caducifolia has been clarified by
contemporary scientific investigations that have started
to validate many of the traditional claims. These
investigations frequently use a variety of extracts and
isolated chemicals in both in vitro and in vivo tests.
Several investigations have proven that extracts from
Euphorbia  Caducifolia  have  anti-inflammatory
properties. Its traditional usage for pain and swelling has
been supported by research showing that extracts can
considerably reduce edema and inflammatory indicators
in animal studies [61,62]. Triterpenoids and some
diterpenoids, which alter inflammatory pathways, are
primarily responsible for this effect. It has also been
shown to have analgesic qualities, suggesting that it may
be used as a natural painkiller [63].

Antioxidant action is yet another important medicinal
use. Research has demonstrated that E. Caducifolia
extracts have significant free radical scavenging
properties, which are mainly due to the plant's high
phenolic and flavonoid content [64]. Because of its
antioxidant properties, it may be useful in reducing the
effects of oxidative stress, which is linked to a number of
chronic illnesses, such as cancer, neurological diseases.
Modern antimicrobial research supports the traditional
use of latex for skin diseases. Common skin pathogens
have been shown to be inhibited by extracts from E.
Caducifolia [65,66]. In a time when antibiotic resistance
is on the rise, its broad-spectrum antibacterial activity
emphasizes its potential as a source for novel
antimicrobial drugs.

The cytotoxic effects of E. Caducifolia extracts and
extracted diterpenoids against a variety of human cancer
cell lines have been documented in certain in vitro
investigations, indicating the potential to stop the growth
of cancer cells and trigger apoptosis [67]. This field
needs more investigation to determine its safety and
effectiveness. Additionally, Euphorbia Caducifolia has
been associated with pharmacological activities like
immunomodulatory and maybe hepatoprotective
qualities, which could help with novel drug development
and discovery strategies [68]. Additionally, Euphorbia
Caducifolia has been associated with pharmacological
activities  like  immunomodulatory and maybe
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hepatoprotective qualities, which could help with novel
drug development and discovery strategies [68].

Ecological and Environmental Applications

Aside from its therapeutic uses, Euphorbia Caducifolia is
essential to the ecology of arid and semi-arid areas. It is
a vital part of desert ecosystems due to its adaptable
characteristics.

Sand dune stabilization is among its most important
ecological uses. E. Caducifolia's dense, prickly growth
and wide root system efficiently bind loose sand, halting
wind erosion and desertification [69—71]. For ecological
restoration projects in deteriorated desert areas, this
makes it an essential species. A variety of desert species
depend on the plant as a food source and habitat. Birds,
reptiles, and small mammals can find refuge and homes
in its dense thickets, and some adapted herbivores can
munch its leaves and stems despite their thorns,
particularly in times of scarcity [72,73]. Its existence
supports the ecological balance and general biodiversity
of dry regions.

Potential Industrial and Other Applications

The medicinal and ecological relevance of Euphorbia
Caducifolia is its primary recognition, although it also
has modest industrial potential [74]. Rich in rubber and
other organic chemicals, the latex merits further research
to determine its biopolymer qualities, which could lead
to new materials science applications or the creation of
resinous materials.

Euphorbia Caducifolia may be investigated as a possible
biofuel source due to its resilient character and
significant biomass, especially in areas where traditional
farming methods are unfeasible. [75] Extracting high-
value substances for the cosmeceutical sector, especially
anti-inflammatory and antioxidant activities, is another
viable path for commercialization [76].

4.Conclusion

The existing scientific literature noticeably lacks a
thorough  study on  Euphorbia  Caducifolia's
ethnobotanical importance and pharmaceutical potential.
The present inventory of knowledge about this species is
scattered  between  individual study articles,
ethnobotanical studies, and traditional texts, making it
difficult for researchers to develop a cohesive
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understanding of its traits. A comprehensive evaluation
of Euphorbia Caducifolia is necessary reflecting the
growing interest in new natural therapeutic agents around
the world and supporting conventional medical methods.
Pharmacologists,  phytochemists,  botanists, and
ethnobotanists could all benefit greatly from such a
review, which would provide a comprehensive overview
of the species' taxonomy, geographic range, traditional
uses, specific phytochemical characteristics, and
pharmacologically proven activities.
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