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ABSTRACT

This article has reviewed Withania Coagulan's
ethnobotanical attributes. The Ayurveda has emphasized
employing the plant Withania coagulans, which belongs to
the Solanaceae family. This includes many plant
components that are used around the world, particularly in
India, for the treatment of ailments as well as for various
human healing capabilities. The anti-diabetic, diuretic
effects, the anti-inflammatory effect, hepatoprotective
effect, antibacterial, cardiovascular effect, anticancer, free
radical scavenging activity, and central nervous system
depressive actions led to the discovery of its therapeutic
usage. The current review paper emphasizes the
importance of species, taxonomy, chemical composition,
phytochemistry, and pharmacological activity in addition to
isolated substances indicating antihyperglycemic
properties. Future scholars will find this plethora of

knowledge to be extremely valuable.
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INTRODUCTION

In order to find new remedial products, plants play an important part. In the past, they have
been a rich source of substances including digitalis, cocaine, morphine, and quinine. A variety
of medicines have been linked due to pharmacological webbing for natural products.(1)
Different societies have come up with their own indigenous medicinal systems. Withania
coagulans that is also known as the stocks of Puneeria coagulans, distributed throughout the
drier corridor of India, vegetable rennet is sometimes referred to as Punir dodi (Hindi), Indian
rennet, Indian cheese maker, Panir phool, Panir band, as well as Paneer bandh and Chinese
name: Ning gu shui gie.(2) The factory is indigenous to Asia's tropical (Indian Key India,
Nepal) and temperate (Western Asia, Afghanistan) areas. According to a survey of the
literature indicates that the factory has been proposed in conventional pharmaceutical systems
for the treatment of colored diseases. (3) Standing 60-120 cm tall, it is an erect, grayish
subshrub. The whole, lanceolate leaves have a permanent layer of gray, cottony tissue
covering them on both sides. There flowers are dioecious and bloom in clusters in the axilla.
The corolla measures 8 mm in length and has ovoid, elongated subacute lobes. The calyx has
a gray cotton membrane covering it and is 6 mm long.(4) Male flowers have 2 mm long,
glabrous stamens that are around the length of the corolla tube at its highest point and anthers
that are 3 to 4 mm long. The ovary is oval-shaped and scar-free. The anthers of female
flowers are smaller than those of male flowers and are sterile. The stamens of female flowers
extend halfway into the corolla tube and have a length of around 0.85 mm.(5) The stigma is
bilobed and mushroom-shaped, the ovary is oval and glabrous, and the style is also glabrous.
The fruit is smooth, spherical, and measures 6 to 8 mm in diameter. (6) The seeds are

glabrous, slightly pear-shaped, and have a diameter of 2.5-3 mm. (7,8)

Fig 1. Withania Coagulans Fruits
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Withania Species in India

/ \

[\

Withania Coagulans Withania Somnifera

CLASSIFICATION (Taxonomic)
Kingdom: Plantae

Subkingdom: Tracheobionta
Super division: Spermatophyta
Class: Magnolipsida

Order: Solanales

Family: Solanaceae

Genus: Withania

Species: Withania coagulans (9)
Phytochemistry

Its uses are notable as it is common in the two plants that traditional healers utilize. A
phytochemical examination revealed that the alkaloids, steroids, tannins, saponins, phenolic
substances, carbohydrates, proteins, amino acids, and organic acid compounds were among
the extracts.(10) Examples of the withanolides (steroid-containing lactones) are the
compound coagulin F structure name 27-hydroxy-14,20-epoxy-1-o0xo(22R)-witha3,5,24-
trioxide) and the coagulin G compound with structure name 17,27-dihydroxy14,20-epoxy-1-
0x0(22R). The core granolide the entire Withania coagulans plant was used to extract the
17S, 20S, and 22R) - [14,15,17, 20beta -tetrahydroxy-1-oxowitha -2,5,24-trienolide], 20beta -
hydroxy-1-oxo-(22R)-witha -2,5,24-trienolide, and with coagulin(2) Withania coagulan dunal
seed-derived defatted flour has 17.8% free sugars. contains a trace amount quantity of the

maltose enzyme and a 1:1 ratio of containing D-galactose and D-arabinose. Studies have
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revealed that polysaccharides do not include -galactoside linkages.(11) Seeds of W. Coagulan
reportedly contain 12-14% fatty oil.(12) The oil was discovered to have a high content of
fatty acids like linoleic acid and beta-sitosterol. This combination is said to be the root cause
of corn oil's hypocholesterolemic effects.(13) Using both chemical and spectroscopic
methods, the structure of a new withanolide, identified as 3f,14a,200F,27-tetrahydroxy-1-
0x0-20R,22R-witha-5,24-dienolide, was determined.(14) Study comparisons with known
closely related withanoloides have validated this structure's identity. Chemical and
spectroscopic methods were applied to determine the presence of sitosterol--d-glucoside.(15)

Apart from these, following are the phytochemicals that are present in Withania coagulans.

Flavonoids Tannins B-sterols

I 11

Withania coagulans phytochemicals

1 11

Amino acids Alkaloids Esterases
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Table 1. Following are the isolated compounds from Withania coagulans with their

reported Antihyperglycaemic activity

Sr No. Name of the compound with structure Plant part Activity Reference
Coagulin
1
Whole plant | Antihyperglycaemic (16)
Coagulin
Whole plant Antih | )
ntihyperglycaemic
2 & fruits yPergly ®)
Coagulin D
3 Whole plant | Antihyperglycaemic (7)
4 Whole plant | Antihyperglycaemic )
Whole plant
5 p Antihyperglycaemic )
& fruits
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Withanolide F

“,
HO %,

Fruits Antihyperglycaemic )

Pharmacological Properties

This plant's fruits are used to cause milk to curdle. Ayurveda and the traditional Indian
medical system have long incorporated Unani as a significant component. According to
several reports, withania coagulans possess fascinating biological properties when
isolated.(17) According to reports, the plant's fruit is sweet and tasty. Sedative, emetic, mood-
altering, diuretic. They help with chronic liver problems; They are utilized as blood purifiers
in specific places. Additionally, they are employed in therapy of bloating colic, other
intestinal infections, and dyspepsia. They are also employed to treat asthma, bile problems,
etc. (18)

Withania coagulans comprises the following Pharmacological functions:

1. Anti-diabetic activities:

Polyurea, polydipsia, hyperglycemia, blood sugar, and overall weakness are all symptoms of
diabetes that may be related to weight loss. Every tissue and organ in the body is impacted by
this disease, and it also causes it. Significant morbidity, decreased quality of life, and a
shorter life expectancy.(19) At the maximum dose of 1g/kg, the water-containing extract of
the berries of the withania coagulans fruit considerably dropped the level of blood sugar,
triglycerides, plasma LPO, and liver LPO levels.(20) Additional plant fruit water-soluble
extract at the same dose mitigates serum LPO levels also in the liver of streptozotocin-
induced diabetic rats and db/db mice.(21) Orally administered to rats with diabetes induced
by streptozotocin. Following treatment with the aforementioned medications, blood sugar
levels in normal rats significantly decreased. In normoglycemic rats, treatment with
coagulanolide along with four existing in the form of 1-3 and 5, extracted from four berries of

W. coagulans,(22) Withania coagulans also showed In vitro free radical scavenging activity
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utilizing DPPH.(23) It has been reported to control plasma glucose levels and prevent kidney
complications. Among its many metabolites, the most noteworthy of which are the

withanolides retrieved from its berries.(24)

2. Anti-inflammatory activities:

Withania coagulans alcoholic extract has an enormous anti-inflammatory action that benefits
in acute inflammation mediated by the aloumin found in eggs and the cotton pellet technique
for forming granulation tissue.(25) In a carrageenin-induced rat paw edema hypothesis, the
hydroalcoholic Withania coagulans fruits extracts indicated a major anti-inflammatory
effect.(26)(27)

3. The hepatoprotective effect:

When 3B-hydroxy-2,3-dihydrwithanolide F was tested for its ability to protect against CCl4-
induced hepatotoxicity, it was discovered to have a strong protective effect. Based on a
weight-based juxtaposition of its protective traits, it was demonstrated to be more effective
than hydrocortisone.(28) A statistical comparison showed that it is a more potent stimulant
than hydrocortisone and had a substantial therapeutic effect.(29)

4. Cardiovascular effects:

A newly discovered withanolide with a distinct chemical composition that is related to a
cardiac glycoside aglycone. (molecular weight 488+6, melting point degrees 260-261), was
separated from the Withania coagulans berries and examined for potential effects on the
cardiovascular system.(30) 5 mg per kilogram of body weight is the dosage. Withanolides
moderately lowered blood pressure Blocked dog pressure (34 £ 2.1 mm Hg) Atropine rather
than mepyramine or propranolol. Inside the rabbit Langendorff's preparation and
electrocardiography were created on this basis it showed myocardial depressant effects.

However, in perfused frogs’ hearts, it causes mild positive inotropy, a chronotropic effect.(31)

5. Diuretic effect:

Withania coagulans fruit extract was examined for its diuretic effects utilizing a mildly
modified in vivo the Lipschitz test simulation using furosemide as the standard medication.

The outcomes demonstrated a considerable increase in urine production at concentrations of
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500 and 750 mg/kg, in that order, of 79.12% and 71.02%. When compared to the control, the
excretion of urinary electrolytes increased in both individuals.(32) The diuretic action is
related to the presence of polarity activating principles, withanolides as one of the chemical
protagonists. In traditional medical practice, evidence justifies the therapeutic use withania
coagulans as a diuretic.(33) The plant-based extract of Withania coagulans consists of

hypotensive, respiratory euphoric and tissue-relaxing impacts.(34)

6. Anti-bacterial and synergistic activities:

Essential oils are containing antibacterial properties against the bacterium Staphylococcus
aureus and is derived from alcoholic fruit extracts containing withania coagulans.(35)
Hexane extract of E. coli roots and methanol extract of S. Typhimurium TA100 strain leaves
and roots DHb5a strain shown more or less synergistic effects.(36) Withaferin A and
Withanolide D's presence in extracts is responsible for their antibacterial synergistic
activity.(37)

7. Anti-cancer activities:

W. coagulans root, leaf, petiole, and fruit CME was tested for cytotoxic potential at a dose of
20 g/mL, potential 2 was tested against the HeLa, MCF-7, RD and or INS-1 and RG2.
Chemicals (Including DMSO, CCM, and MTX) have been examined at a similar amount of
the concentration for reference and concluded as an enabling measure for one component as
well as a negative controls for the remaining two.(38) This is because, at the conclusion of
period time of 72 hours of incubation, neither DMSO nor CCM had any discernible (p 0.05)
effect on the cells are HeLa, RD, MCF-7, RG2, or INS-1. in HeLa cells, petioles showed the
highest levels of activity, which was followed by the w. Coghlan berries extracts (>80% cell
killing).(39) There is little to no variation in activity comparing petiole extract and fruit
extract.(40) However, In both fruit and petiole extracts, RG2 as well as RD cells exhibited a
similar pattern of action, with >80% cell killing seen at 20 pg/mL after 24 to 72 hours of
incubation.(41)

8. The recuperation of wounds:

500 mg/kg body weight of the hydroalcoholic part of the methanol extract withania
coagulans was administered topically.(42) Body weight administered orally into the
streptozotocin-persuade diabetic rats of Both forms of the hydroalcoholic fraction, topically
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Comparing diabetic controls to those treated with 10% w/w ointment and 500 mg/kg body

weight orally, p.o., shown a significant increase in wound rate contraction.(43)
9. Antioxidant activities:

50% preliminary phytochemical studies of an ethanol extract of the roots were found to
contain carbohydrates, proteins, and steroids anthraquinones, flavonoids, tannins, and
phenols.(44) There are compounds and triterpenoids. (45) Nitric oxide free radical levels in
plant extracts were found to be low to moderate when antioxidant activity was assessed.
inhibitory activity according to DPPH method. Later compared the activities with rutin and

ascorbic acid.(46)

10. Immunosuppressive effects:

Withanolide E along with Ashwagandha have diverse immunosuppressive actions on rats that
are treated with thymocytes and human B and T cells.(47,48) Withanolides, which consist of
coagulin-H, modulate various cellular activities involved in immunological actions, including
the growth of lymphoid cells and the production of the mediator IL-2.(49) Its effects are
equivalent to those of prednisolone. Because of its strong suppressive effect on lymphocyte
growth, coagulin-H, Th-1 as opposed cell cytokines are generated. Coagulin-H is an
anticoagulant. T-cell motivation generated by phytohaemagglutinin (PHA).(50)

11. Antitumor properties:

Antitumor properties of withaferin (3-hydroxy-2, 3-dihydro-withanolide F). A water-soluble
extract of Withania coagulans possesses anticytotoxic effects.(51) The extract has a strong
inhibitory action against DMSO-induced cytotoxic and reduces TNF- TNF-generation in

chicken lymphoid cells.(52)
12. The activity of anthelmintics:

The essential oil extracted from the vaporization process of the petroleum ether extracted
from the pulp of Withania, which is coagulans berries appears to have anthelmintic effects. In

ruminating animals, the top sections of Withania coagulans show anthelmintic action.(53)
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13. Antifungal activity:

Two new withanolides, 14, [(20S, 22R) 17,20-dihydroxy-14,15-epoxy-1-oxo-with a-3,5,24-
trienolides]  15epoxywithanolides | along with  17-hydroxy withanolides K
[(20S,22R)14,17,20-trihydroxy-1-oxo-with a-2,5,24-trien-olide], were discovered in an

ethanolic extract of the complete plant.(54)
14. Anti-arteriosclerosis actions:

In a system in vitro that makes use of DPPH, a water-soluble extract of Withania, which is
coagulan also demonstrates radical scavenging action. An aqueous solution of Withania
coagulans fruits offers antioxidant potential against a variety of ailments such as aging,

atherosclerosis, many others.(55)
CONCLUSION

In conclusion, there is a long and rich history of the use of herbal medicine that spans
centuries, and it still plays a significant part in global healthcare. Herbal therapy offers a
significant complement and alternative for a range of health and wellness requirements, even
though modern medicine has made amazing strides and is crucial for many acute and severe
conditions. Herbal medicines' efficacy and safety might differ greatly, and there may be
interactions with other drugs or underlying medical issues. As a result, it's crucial to get
guidance from a medical professional who is familiar with herbal remedies and who can
assist in creating a treatment plan specific to your needs. Withania coagulants is known to
contain a variety of substances like chemically and biologically active compounds, it is
versatile and has great possibility for therapy. The compound's biological activities and
potential medicinal uses have not received much attention. Therefore, an In-depth study is
necessary to utilize them therapeutically benefits in fighting disease. In this review, we have
discussed about Withania Coagulans and its therapeutic activities such as anti-diabetic
activities, anti-inflammatory activities, hepatoprotective activity, cardiovascular effect,
diuretic effect, anti-bacterial and synergistic activities, anti-cancer activities, wound healing
activity, antioxidant activities, immunosuppressive effects, antitumor properties, anthelmintic
activity, antifungal activity, anti-arteriosclerosis activity. Besides all these therapeutic
activities withania coagulans can also show an increase in the testosterone levels in males.

More investigations, yet, are required to validate its medicinal use. As a result, there is still
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plenty of need for future scientific investigation into Withania coagulans to establish its

medicinal efficacy as well as economic potential.
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