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ABSTRACT

The annual herb Datura metel, called Dhatura in India and devil's trumpet in the US, and Hindu Datura, Indian
thornapple, or metel in Europe, serves medical purposes for epilepsy treatment alongside skin ailments, hysteria,
cardiac conditions, diarrhea, asthma management, and general anesthetic usage. The medicinal plant contains
beneficial chemical elements such as flavonoids, alkaloids, tannins, and phenolic components that show therapeutic
promise for combating infections and persistent illnesses. The antioxidant properties of plant leaves and seeds protect
organs and the nervous system from oxidative stress and inflammation. Studies show that Datura metel extracts
work as a kidney protector against inflammation. Datura metel contains several phytochemicals that establish it as
a powerful natural pharmaceutical plant. Future research should explore its insane wound-healing potential while
ensuring safety precautions. Alkaloids like scopolamine, atropine, and hyoscyamine have anti-inflammatory,
analgesic, and anticholinergic properties, potentially treating Alzheimer's, Parkinson's, and other neurological
conditions. Datura metel has been found to speed up wound healing in diabetic ulcers, psoriasis skin, and pressure
sores. Datura Metel L. extracts, particularly the methanolic part, have been shown to accelerate and support wound
healing, with antidiabetic properties. Datura metel extract may also help treat chronic diabetic wounds, superficial
mycoses, and metabolic disorders.
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- Phenolic Compounds

Antioxidant Activity:
- Neutralizes ROS
- Enhances Antioxidant Enzymes

Anti-inflammatory Activity:
- Reduces Cytokines
- Inhibits COX Enzymes

Applications:
- Chronic Wounds
- Diabetic Ulcers
- Psoriasis

Future Scope:
- Address Toxicity
- Develop Safe Formulations

Wound Healing:
- Stimulates Fibroblast Proliferation
- Promotes Collagen Synthesis
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1. INTRODUCTION

Datura metel, a perennial plant, is associated with
Shiva, an Indian deity linked to both the creative and
destructive aspects of the cosmos. Datura metel L is
bitter-tasting and poisonous. Datura metel L is also
known by the Hindi names Dhutura and
Sadadhatura, and the English names Purple Thorn-
Apple and Downy Thorn-Apple 2. The entire plant
contains similar qualities to belladonna, like
anodyne, narcotic, and antispasmodic. It is thought
to be hallucinogenic, hypnotic, anesthetic, anti-
asthmatic, anti-spasmodic, and anti-tussive. The
leaves and seeds are thought to be abortifacient 3. For
some primary health issues, approximately 80% of
people worldwide use herbal medicines according to
World Health Organization (WHO) estimations.
Herbal remedies are a common component of all
traditional medicines, including homeopathic,
naturopathic, Indian, and traditional oriental
remedies. Third World governments, unable to
maintain  full coverage with Western-style
medications, have promoted the logical
advancement of conventional therapies. The World
Health Organization is currently formally interested
in these advances to further its goal of universal
access to healthcare *°. There are numerous
applications for the plant's leaves, flowers, and
seeds, like medicine for chronic wounds and
respiratory pains, or skin diseases and insect bites,
including cutaneous lesions, which are well-known.
In addition, there are numerous biological effects,
like anti-diabetic, analgesic, anti-inflammatory,
antibacterial, antioxidant, insecticidal, antipyretic,
neurological, contraceptive, anti-cancer, and wound
healing ability, present in Datura metel °. 1t has been
mentioned that the Datura mefel Linn extract
significantly speeds up the healing process of
diabetic ulcers, psoriasis skin, and pressure sores’.
Wound healing is a complicated and dynamic
process, often divided into acute and chronic phases.
Diabetic foot ulcers, leg ulcers, as well as pressure
sores are examples of chronic lesions that are
associated with diabetes, obesity, and aging °.
Because of elevated shear and pressure stress,
hypoglycemia in diabetic patients raises the risk of
neuropathy and microvascular problems, which may
raise the risk of diabetic foot ulcers '°. Gram-
negative bacterial infections pose a complicated role,
so new broad-spectrum antimicrobial drugs with
good wound-healing characteristics and antidiabetic
effects should help prevent any amputation 'l
According to some studies, metel Linn extract has
been shown to increase wound closure rate, decrease
epithelization, dry granuloma weight, and tensile
strength '%!3, In vivo, utilizing Wistar albino mice as
an excision wound model, the significant wound-

healing potential of Datura alba alcoholic extract
was shown. '“. Further, in some studies, it has been
found that a few common phytoconstituents like (Z)-
s 1-hexadecanol, quercetin,  phytol, 13-
docosenamide, and 1-hexadecene are essential for
both acute wound healing processes and the healing
of chronic wounds .
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2. BOTANICAL DESCRIPTION

Datura metel is an herbaceous plant, and the
branches grow to approximately 1.5m in height, with
simple, alternating, dark-green, widely oval,
shallowly lobed, and glabrous leaves. measuring
around 10-20 cm in length and 5-18 cm in breadth
with trumpet-shaped, huge, solitary flowers, which
have a sweet scent and are typically seen in the
morning and evening. They come in a variety of
colours, ranging from light to dark purple and white
to yellow. The fruit is 5 cm in diameter, egg-shaped,
encased in small spines, and the earth's worm region

Kingdom: Plantae

Genus: Datura

Family: Solanaceae

Species: Datura metel var. fastuosa L.
Class: Magnoliopsida

Order: Solanales

Phylum: Magnoliophyta

is habitable for it '°. The genus Dhatura (Family:
Solanaceae) is spread all over the world. Ten of the
fourteen species are found in India of the genus
Datura. In terms of medicinal herbs, Datura metel,
D. stramonium, and D. innoxia are the most
significant among their other species !. The dry
capsule is unarmed and enclosed by remnants of the
persistent calyx. Datura plants, including D. metel,
are characterized by laterally compressed seeds with
a curved embryo and generally possess 12 pairs of
chromosomes &!718,

Figurel. Datura metel L. Botanical-Overview.
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2.1 Traditional Use: Datura metel has long been
utilised to treat epilepsy as well as hysteria, skin
conditions, heart conditions, fever, diarrhea, and
catarrth. The leaves of Datura metel were used as
natural pain relievers. This herb has been used in
Vietnam and China to treat asthma. Additionally,
Datura metel plant extract is used for treating
chronic bronchitis and as a general anesthetic '? 2.
In India, Datura metel has been used to treat
madness or insanity, brain issues, crazed dog bites,
ear discharge, skin disorders, elephantiasis, and
catarrhal infections, and has also been used to treat it
21

In Chinese traditional medicine, Datura metal's
flower is referred to as biamantuoluo and is said to
be beneficial for psoriasis and skin irritation 22,

In Brazil, dried blooms of the plant are smoked, and
the seeds of Datura metel are utilized as a sedative
tea ingredient'’. Additionally, Datura metel is
perceived by young Nigerians as a psychedelic drug
23, Hair loss, skin conditions, convulsions, and
hysteria are all commonly treated in India with
Ayurvedic preparations of Datura metel and its
phytoconstituents. Burns and other wounds were
traditionally treated with it as well. It has been
discovered that Datura metel seeds work well for
treating bleeding issues .

In Bangladesh, several elements of the Datura metel
plant are used for rheumatism, asthma, convulsions,
breast pain, inflammation, abnormal breathing,
ocular issues, eczema, scabies, and allergy treatment
23, There are several compounds present in plants
that may be used to treat persistent and transmissible
illnesses 25?7, Plant by-products such as flavonoids,
tannins, and alkaloids exhibit antimicrobial
properties, whilst phenol compounds are linked to
antioxidant properties because of their capacity to
scavenge free radicals. Frequently, almost all plant
parts (flowers, leaves, seeds, roots, stems, bark, and
bulbs) are involved in the production of herbal
medicines 282,

3. BIOACTIVITIES OF DATURA METEL L.

3.1 Antioxidant: Datura metel's leaf, stem bark, and
roots all had phytochemical and antioxidant
properties in their aqueous extracts. Significant
DPPH radical scavenging capacity has been shown
by the plant's ethanolic and aqueous extractions,
ranging from 25.51 to 3.41% and 49.30 to 23.82%,
respectively °. In mammals, one of the main
defensive networks is oxidative stress, which
triggers inflammatory reactions. However, persistent
inflammation or oxidative stress can cause and
worsen many illnesses 3'. In several studies, Datura
metel and its derivative substances have clearly
demonstrated anti-inflammatory and antioxidant

properties. Organs, including the nervous system,
may be protected by a compound possessing
antioxidant and anti-inflammatory qualities ®. But
Datura metel hydroalcoholic extract shows higher
antioxidant activity than the methanolic extract's
IC50 value in the DPPH model was around 28.34
pg/mL, but the hydroalcoholic extract was 25.78
pg/mL 232,

3.1.1 Mechanism of Action: The antioxidant
potential of Datura metel is primarily mediated
through multiple biochemical pathways. Flavonoids
such as quercetin and kaempferol act as free radical
scavengers, neutralising hydroxyl, superoxide, and
peroxyl radicals, thereby preventing lipid
peroxidation and oxidative degradation of cell
membranes 3. Phenolic substances raise the body's
levels of the endogenous antioxidant enzymes
glutathione peroxidase (GPx), catalase (CAT), and
superoxide dismutase (SOD). Endogenous enzymes
function critically to eliminate ROS and preserve
cellular redox homeostasis. The alkaloids in Datura
metel block the activation of the NADPH oxidase
enzyme, which produces ROS in inflammatory cells,
thus decreasing both oxidative stress and resulting
inflammatory conditions. Prevention of continued
oxidative damage in chronic wounds depends on this
mechanism and its contribution to healing 3* .

3.2 Anti-Inflammatory: The research indicated that
the ethanolic extract from Datura metal’s roots had
similar anti-inflammatory results to indomethacin at
200 mg/kg in rat subjects. In psoriasis, anolides have
been proven effective 8. However, acetic acid caused
inflammation in mice. The dosage of Aquas extract
400 and 800 mg/kg of Datura metel seeds and leaves
was found to be beneficial . In kidney function,
Datura metel leaf and seed extracts were found to be
nephroprotective . The use of Datura metel L.
capsules for therapeutic purposes, with 65% cure
rates and over 90% efficacy, is approved 3¢. Datura
metel extract was used to create Cu20O nanoparticles,
but their impact was not evaluated 37. Extracts from
Datura metal show anti-inflammatory properties
because it inhibits nitric oxide generation. In an
experiment, diclofenac sodium therapy significantly
decreased nitrite production by almost 2.50-fold
compared to Datura metel treatment ’.

3.2.1 Mechanism of Action: Datura metel's anti-
inflammatory properties stem from its capacity to
inhibit the cyclooxygenase (COX) enzymes,
particularly COX-1 and COX-2, which are in charge
of generating pro-inflammatory prostaglandins. By
inhibiting prostaglandin synthesis, the plant reduces
pain, swelling, and redness associated with
inflammation.  Additionally,  Datura  metel
suppresses inducible nitric oxide synthase (iNOS),
thereby limiting nitric oxide generation, which is a
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major contributor to oxidative stress and
inflammatory responses. On the other hand, nuclear
factor-kappa B (NF-kB), a gene transcription factor
that activates inflammatory cytokines like TNF-a,
IL-6, and IL-1P, is downregulated. By preventing
NF-kB activation, Datura metel significantly
reduces inflammation and accelerates tissue
regeneration 3%,

Biodiversity studies indicate that Datura metel,
grown in warmer climates and nutrient-rich soils,
contains higher concentrations of alkaloids,
enhancing its anti-inflammatory potential. Research
also suggests that flower extracts exhibit stronger
anti-inflammatory effects compared to leaf extracts,
likely due to differences in alkaloid composition '3.

3.3 Antimicrobial: The complex process of
antibacterial ~ activity  involves  microscopic
organisms whose capacity to procreate and carry out
all life’s aspects, including metabolism, feeding, and
breathing be hampered due to the potentially
hazardous substance’s presence °. The area of
inhibition denotes a region of medium where the
presence of a medicine inhibits the growth of
bacteria. ~ The lowest antimicrobial drug
concentration that, after an overnight incubation
period with medium, prevents a bacterium from
growing visibly %, Gram-positive Gram-negative
Pseudomonas aeruginosa The gram-negative
Klebsiella pneumoniae Gram-negative Escherichia
coli  bacteria ~ Gram-positive  Streptococcus
dysenteriae Gram-positive bacteria, Bacillus cereus
Gram-positive and hemolytic Streptococcus beta
The ethanolic and aqueous extracts from Datura's
roots, stem bark, and leaves (20 mg/mL) inhibited all
strains of Staphylococcus aureus 3°. Zones of
inhibition in this investigation were 12-35 mm for
the leaf and stem bark extracts, 1022 mm for the
aqueous extract, and 12-32 mm for the ethanol
extract. MBC measured between 10 - 20 mg/mL,
Datura metel shows the impact on both gram-
positive and gram-negative types of bacteria.
Additionally, the ethanolic extract primarily reduced
S. aureus .

A novel antibacterial agent that is effective against
P. aeruginosa, S. aureus, P. mirabilis, B. subtilis, K.
pneumonia, and S. Typhi was extracted from the
leaves of Datura metel. The results support its usage
in Nigerian phytomedicine to treat burns, cough,
asthma, and wound healing °. Extracts from Datura
metel might accelerate the healing of wounds by
encouraging the passage from the inflammatory to
the proliferative stages 4.

3.3.1 Mechanism of Action: Datura metel uses
multiple mechanisms to show its antimicrobial
actions. The plant possesses compounds that corrode
bacterial external walls and penetrate membranes,

resulting in cell breakage and eventual bacterial
demise. = The  membrane-active  compounds
daturaolone, together with phytol, penetrate bacterial
membranes to cause both a disturbance in membrane
stability and the loss of intracellular material.
Through bacterial ribosomal inhibition, alkaloids
found in Datura metel stop protein synthesis and halt
bacterial replication. Phenolic compounds from
plant extracts block bacterial attachment, ensuring
biofilms never form and thus prolong microbial
infections 42,

Studies demonstrated that antimicrobial potency
increases when using methanolic rather than
aqueous extracts, and leaf extracts demonstrate
higher effectiveness than extracts derived from roots
or stems. The biodiversity assessment demonstrates
that plants of Datura metel grown under humid
environmental conditions with soil high in fertility
generate more substantial antimicrobial extracts of
greater strength, thus proving that ecological
conditions influence medicinal potency 2.

3.4 Wound Healing Activity: The human body uses
wound healing functions to re-establish broken
tissue structure close to its original pre-injury state.
Wound healing encompasses inflammatory
processes,  coagulation  factors, and re-
epithelialization, functioning alongside scarring and
extracellular matrix change and granulation as
essential elements of this natural process *. Datura
metel seed is reportedly applied to piles externally
4445 Significant wound healing ability was
demonstrated by the ointment of Datura at a 10%
weight-to-weight ratio in Wistar albino mice using a
model called the excision wound. The results looked
comparable to the study's benchmark of nitofurazone
0.2% w/w *. Pre-ingestion of Datura seed extract
has been shown to increase the rat's viability rate
following dichlorvos toxication; this could be
because seeds contain a sizable amount of atropine
and other anticholinergic substances 4”3, Male rats
given 07.5 mg/kg intraperitoneal injections of
Datura metel seed extract before receiving a 25
mg/kg dichlorvos injection demonstrated higher
survival times; in fact, the animals treated with
Datura had a 24-hour increase in survival 2. Datura
metel's ability to heal wounds and its separated
components attest to the plant's therapeutic
usefulness 6.

The study investigated the impact of Dm1 and Dm2
on wound closure in burns and weeping wounds. The
calf blood extract-based commercial product showed
the maximum migration capacity for the healing
process of wounds. After 48, 36, and 24 hours of
dialysate deproteinization, wound closure rates
increased significantly. However, Dm2 did not
significantly alter fibroblast migration ability at 24,
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36, or 48 hours. For the first 36 hours, Dm2 exhibited
the shortest migration rates, occupying 69.52 +
3.05% of the original scratch in 48 hours, when
compared to the untreated group .

3.5 Antidiabetic: Control of hyperglycemia and
type 2 diabetes mellitus treatment depends on
inhibiting both a-amylase and a-glucosidase 4.
The methanolic extract exhibits glucosidase and
concentration-dependent  a-amylase  inhibitory
properties. The enzyme inhibition was shown to be
negligible at  lower  methanolic  extract
concentrations, and it increased as methanolic
extract concentrations were raised linearly '°.

3.6 Anti-Biofilm: Comparing the control group to
the formation of biofilm against every pathogen that
was tested was considerably (P<0.05) reduced by
two distinct methanolic extract dosages (50 and 100
mg/mL). The Methanolic extract-treated bacterial
cells were observed to be disseminated and separated
from the surface of the slide. Conversely, the
untreated cells stuck to the slide's surface and
multiplied '°.

According to earlier research, the methanolic
extracts' ability to suppress the formation of biofilms
was caused by the presence of bioactive substances
such as quercetin, 1-tetradecanol, 1-hexadecanol,
and lucenin 2 *'. And some studies also show that the
methanolic Datura metel leaf extract's anti-biofilm
properties against E. coli, B. subtilis, and MRSA
indicate that it may help prevent infection in wounds
11 32

3.7 Hypoglycemic: Having blood sugar (glucose)
levels below normal is known as hypoglycemia.
Glucose is the body's primary energy source. Often,
treating diabetes requires controlling hypoglycemia
52, In diabetic rats given alloxan, Datura metel seed
extract demonstrated hypoglycemic effects 3. Their
results showed that blood glucose levels also quickly
returned to normal, possibly caused by the B-cells'
increased capacity to secrete and preserve insulin °.

3.8 Neuroprotective: The strategies and methods
used to safeguard the CNS (central nervous system)
from the damage caused by chronic (For instance,
Alzheimer's, Parkinson's, dementia, seizures, etc.)
and acute (for example, brain stroke or trauma)
neurodegenerative diseases are referred to as
neuroprotection >*. In research, dogs showed dose-
dependent oral anesthesia when given a dose of
certain doses (0.6, 1.2, 1.5, 2, and 2.4 g/kg) of
Datura metel’s methanolic crude extract. It is also
evident that Datura metel seed and leaf aqueous
extracts exhibit neuro-psychopharmacology results

in a model of rat and mouse *°. Nuron-motor activity
was found to be enhanced by Datura metel seed
aqueous extract at 400 and 800 mg/kg while
reducing the duration of the test animals' sleep
following exposure to barbituric acid, employing
haloperidol to counteract catalepsy and induce
ptosis, and producing paralysis 2. Importantly,
datumetine, the active ingredient in Datura metel,
affects NMDAR, an ion channel and glutamate
receptor found in neurons, causing memory
impairment and intoxication 3.

3.9 Anti-Nociceptive Effect: Painkillers are
medications consumed to treat pain. Unlike the
medication used as anesthetics during surgery,
analgesics do not damage nerves, impair your sense
of awareness, or alter consciousness. Sometimes
they are called painkillers or pain relievers 3.
Experimental animals did not show any analgesic
effects from the Datura mefel seed’s aqueous extract
7. However, regarding the formalin and hot plate
experiments conducted on rats. The alcohol
extracted form of Datura metel seed's analgesic
activity was dose-dependent; the EDS50 for the
alcohol extract was 50 mg/kg, whereas the ED50 for
the aqueous extract of the seed was 25 mg/kg 5. A
study revealed that Daturaolone, a possible
component in Datura metel, can block lipoxygenase
and cyclooxygenase, resulting in anti-inflammatory
and analgesic effects °. The fundamental process
involves blocking the cyclooxygenasesl and 2, as
well as lipoxygenase, which inhibits the production
of prostaglandins or may be Datura species' narcotic
properties °%°!. Because it is a building block for the
body to produce two distinct vital compounds,
prostaglandins and leukotrienes, arachidonic acid
plays a critical role in the inflammatory process.
Additionally, via blocking lipoxygenase and
cyclooxygenase, daturaolone prevents prostaglandin
and leukotriene synthesis 6293,

4. COMPARISON OF DATURA METEL
EXTRACT EFFICACY TO CONVENTIONAL
TREATMENTS

The therapeutic potential of Datura metel extracts in
wound healing has been compared to conventional
treatments such as antibiotics, non-steroidal anti-
inflammatory drugs (NSAIDs), and synthetic wound
dressings. Studies indicate that while conventional
treatments provide rapid symptom relief, they often
come with side effects, including antibiotic
resistance, gastrointestinal complications, and
delayed tissue regeneration due to prolonged
inflammation **.
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Table 1. Comparison of Datura metel Extract Efficacy to Conventional Treatments.

Property Datura metel Extracts Conventional Treatments References
Antioxidant Broad-spectrum ROS scavenging Limited to specific antioxidant 65
Effect and upregulation of endogenous compounds (e.g., Vitamin C,

antioxidant enzymes synthetic antioxidants)
Anti- COX inhibition, NF-kB | COX inhibitors (NSAIDs) with o1
inflammatory modulation, and iNOS suppression gastric and renal side effects
Action with fewer systemic side effects
Antimicrobial Broad-spectrum activity, bacterial Target-specific antibiotics, risk >
Properties membrane disruption, and biofilm of resistance, and limited biofilm

inhibition

disruption

Wound Healing

Stimulates fibroblast proliferation,

Moisture retention and barrier

Efficiency collagen synthesis, and protection, but lacks bioactive
angiogenesis compounds
Side Effects Potential toxicity at high doses Antibiotic resistance, | %
requires dosage standardization gastrointestinal ~ issues, and
delayed  healing due to

inflammation

Comparison of Datura metel Extracts vs. Conventional Treatments

S [o)] o]

Effectiveness Score (Higher is Better)
N

Wou®

N Datura metel Extracts

Emm Conventional Treatments

a0 © S\

Comparison Criteria

S
e €€

Figure 2. Comparison of Datura metel Extracts vs. Conventional Treatments: Effectiveness in Various Therapeutic

Criteria °..
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5. PHYTOCHEMICAL PROFILE

Table 2. Bioactivities of Datura metel's phytoconstituent are presented.

‘Sr.
No.

Compound name

Plant
part

Extraction

Activity

Reference

13-Docosenamide (Z)

Leaves

(Methanol
extract)

Antibacterial, Anti-
inflammatory. Inhibit
protein synthesis. In the
methanolic extract, the a-
glucosidase and o-amylase
inhibition rates are
promising.

Quercetin

Leaves
and seed

(Methanol
extract)

Antibacterial, Antioxidant,
Anti-inflammatory,
Antidiabetic,
Cardiovascular. Inhibit
endogenous antioxidant
depletion.

Shields keratinocytes from
free radicals.
Reduce  proinflammatory
cytokine release.

24,67

Phytol

Leaves

(Methanol
extract)

Antimicrobial, Anti-
inflammatory, Antioxidant.
Inhibiting  the  nuclear
factor- kappa B pathway
reduces inflammation,
which can help with wound
healing.

1-Hexadecanol

Fruit and
seed

(Ethyl-
acetate
crude

extract)

Anesthetic property,
Skincare.  Inhibition of
ligand-gated ion channels is
observed due to their
potency and
hydrophobicity.

68

1-Hexadecene

Leaves

(Methanol
extract)

Antibacterial, Antioxidant.
When platelets adhere to
collagen, they release
adenosine diphosphate
(ADP) and anti-hemophilic
factor (Factor VIII). These
factors help form a platelet
plug  that  fills  the
damaged tissue space.

66

Withafastuosin

Flower

(Ethanol
Extract)

Shown psoriasis-related
activities

69

lignin compounds

Roots

(Ethanol
Extract)

Cytotoxicity

70

Withametelins

Flower

(Methanol
extract)

Cytotoxicity

71
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Anti-inflammatory activity

yl)-1-methylethyl
pentanoate

against RAW264.7 and
9 Sesquiterpenoids Leaves (Ethanol The IC50 value was 9.33 to 7
quiterp Extract) 11.67 pM; the control group
was
greater than this.
Presented
. . (Ethanol - 6
10 Withanolides Flower Extract) aCth.Ity' for
psoriasis.
11 Baimantuoluoline A Flower (Ethanol Shown psoriasis-related |
Extract) activities.
6,7-dimethyl-1-D-
ribityl-quinoxaline-
12 2,3(1H,4H) Flower 1(5:22281 Treatment of psoriasis. 70
-dione-5' -O-B-
Dglucopyranoside
(50,6pB,70,22R)-
5,6,7,27- tetrahydroxy-
13 l-oxowitha- 2,24-dien- | Flower (Ethanol Treatment of psoriasis. 0
27-0-p-D- Extract)
glucopyranoside
(E)-methyl 4-3-
(4hydroxyphenyl) (Ethanol o &
14 Nmethylacrylamido) Flower Extract) Treatment of psoriasis.
butanoate
15 Sesquiterpenoid and Roofs (Ethanol 5 compounds showed anti- g
aliphatic glycoside Extract) inflammatory activity.
1, 10-seco-withametelin (Methanol - -
16 B Flower extract) Cytotoxicity.
Ergostane-type C28
17 sterols, daturmetesides Leaves (Ethanol Anti-inflammatory. 7
A-E (1-5) Extract)
Para-
18 Alkaloid datumetine Leaves methoxy Anti- spasmodic. R
benzoic acid
12 B -hydroxy-1,10-
19 secowithametelin Flower (Methanol Cytotoxity. 7
B extract)
2-(3,4-dimethyl-2,5-
20 dihydro-1H-pyrrol-2- Leaves chloroform Antifungal activity. &
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Lignin-amides from

(a new  withanolide

glycoside)

action against.

21 Datura  metel seeds | Seed (Ethanol Antl-qeurO} nﬂg mmatory, z
Extract) Alzheimer's disorder.
(LDS)
2 Serotonin Flower (Methanol Induggd during  stress 74
extract) conditions.
23 Melatonin Flower (Methanol Cold stress control. 7
extract)
Seven new glycosides (Ethanol Ny . -
24 and seventeen known Leaves Extract) Antiproliferative.
2  new compounds-
25 meteloside F (1) and Seed (Ethanol Inhibiting  nitric  oxide 2
meteloside G ) Extract) production.
and 6 known steroids
Found Alkaloid (88.77 +
1.01 mg AE/g), Phenolic Antinflammatory,
(124.61 + 0.68 mg . . .
. (Methanol antibacterial, cytotoxic, 15
26 GAE/g), tannins (38.72 Leaves e L
N 051 mg extract) antidiabetic, antioxidant
GAE/g), flavonoids effects etc.
(42.24 £0.18 mg QE/g)
A phenolic glycoside
name-  methyl 34-
dihydroxyphenylacetate-
27 4-0O-[2-O-B-D-apisoyl-6- | Roots (Ethanol Anti-inflammatory. 38
Extract)
O-(2-
hydroxybenzoyl)]-B-D-
glucopyranoside
28 12 undescribed Leav (Ethanol Inhibits nitric oxide 9
withanolides caves Extract) production.
13 new withanolide
aglycones, Immunosuppressive and
29 baimantuoluolines L-X, Flower (Ethanol anti roliferli)ive 38
with baimantuoluoside J Extract) P
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Potent antibacterial and
anti-fungal action. Effective
againstS. aureus, Klebsiella

acid, pentadecanoic acid,
6-octadecanoic acid, 1 4-
methyl- methyl ester, n-

hexadecanoic, 9,12,15-
octadecatrienoic

acid, phytol and
heptacosane)

30 Daturaolone fruits Chloroform. | pneumonia, S. epidemidis, | 7
B. subtilisand zone of
inhibition found 12 to 30
mm.
2 guainane
sesquiterpenes,
(1)1B,50,7B-guaiane-
4p.10a.11-triol~ ~and whole (Methanol . -
31 2)1a,50,70-11-guaiene- lant tract) Anti-inflammatory.
20,3p,40,100,13- plan X
pentaol, along with 8
described
compounds
6 known terpenoids (2—
3 6) and a new-diterpenoid Dried (Ethanol Anti-inflammatory  action 18
calledkaurane pericarps Extract) against LPS.
daturoside A (1)
Dried Anti-inflammatory and anti-
Flowers (Ethanol proliferative  effect and
33 Daturataturin A (DTA) of . . . 7
Extract) anti-psoriasis by activation
Datura of autophagy
metel '
(50,60,7B,22R)-
5,6,7,27-
34 tetrahydroxy-l- Flower (Ethanol Trea.tm.ent of 6
oxowitha- Extract) psoriasis.
2,24-dien-27-0O-f-
D-glucopyranoside
12 phyto constituents
including (tetradecanoic
acids,
eugenol, dodecanoic, 2-
pentadecanone 6,10,14
trimethyl, 9, 12
octadecanoic acid,
35 pentadecanoic Egg‘:t::m gi{f;ggn()l Antifungal. 8
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(50,6B,22R)-5,6,27-
trihydroxy-1-oxowitha-
2,24-

dien-27-O-f-
Dglucopyranoside

36 Flower

(Ethanol
Extract)

Treatment of

psoriasis.

69

(50,6B,7a,12p3,22R)-
5,6,7,12,27-
pentahydroxy-1-
oxowitha-2,24-dien-27-
O-B-
D-glucopyranoside

37 Flower

(Ethanol
Extract)

Treatment of

psoriasis.

61

6. DATURA METEL L. PHYTOCHEMICAL’S STRUCTURE

(@) o

\/\/\/\/=\/\/\/\/\/\)LNH

13-Docosenamide (Z)
or
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OH

OH

HO
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OH
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OH/\/\/\/\/\/\/\/\

1-Hexadecanol

d
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1-Hexadecene

Figure 3. Specific compounds of Datura metel, which are used in wound healing (13-docosenamide (Z), 1-

hexadecanol, phytol,1-hexadecene, and quercetin).

7. TOXICOLOGICAL PROFILE OF DATURA
METEL

Since each plant has numerous chemicals, some of
which might not be toxic to humans 7, to prevent
livestock damage, additional investigation on toxic
plants is essential 3. Among the many uses for
hazardous chemicals are herbicides ', pesticides,

insecticides, cancer cell killing, and more %3, Toxic
anticholinergic substances and tropane alkaloids,
including atropine, hyoscyamine, and scopolamine, are
found in the hazardous medicinal herb datura.
Convulsions, disorientation, mouth dryness, a high
fever, urine retention, a rapid heartbeat, hallucination,
migraines, pupil dilation, delirium, a weak pulse,
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unconsciousness, and death are typical signs of an
overdose of Datura 2, While Datura metal has
shown safety up to a dosage of 2000 mg/kg body
weight, withametelin (I, L, N, and K) have shown
cytotoxicity to several cancer cell lines. According
to histological investigations, the liver exhibits
necrotic changes and low organ weight 8%,

Tropane alkaloids are responsible for an
anticholinergic condition, which are present in
leaves and seeds and block both central and
peripheral muscarinic neurotransmission 1,20,86.

8. DISCUSSION

Many previous studies have verified the significant
role of various extracts (especially methanolic) of
Datura Metel L. parts (especially leaves and seeds
extract) in wound healing by accelerating and
supporting the healing process, and also showing
the antidiabetic aspects of Datura Metel L. extracts.
As we know, healing of wounds is a highly
complex procedure that occurs after the epidermis
and various other soft tissues are injured. It includes
phases of remodeling, proliferation, and
inflammation. Angiogenesis, the accumulation of
collagen, epithelial growth, and wound contraction
of the wound are all part of the stage of
proliferation. Throughout the proliferative phase,
myofibroblasts compress wounds, fibroplasia,
granulation tissue creation, and new blood vessel
growth occur. The plant Datura metel Linn is used
in treating catarrh, diarrhea, and skin diseases.
Modern drug design uses molecular docking
approaches to understand drug-receptor
interactions. The study studies the effectiveness of
using Datura metel Linn topically in wound healing
using phytochemical, biochemical, and histological
methods. The study aims to understand the binding
of selected protein sites and the specific interactions
involved in molecular recognition. Datura metel's
leaf, stem bark, and roots have antioxidant
properties, protecting organs and the nervous
system from oxidative stress and inflammation. The
extracts have nephroprotective effects on kidney
function and anti-inflammatory properties. Datura
metel L. capsule has shown 90% efficacy and a
65% cure rate. Datura metel extracts have potential
in Nigerian phytomedicine for treating burns,
cough, asthma, and wound healing. Wound healing
involves restoring damaged tissue to its pre-injury
state, and Datura seed extract has therapeutic
properties. The methanolic extract's concentration-
dependent inhibitory properties are crucial for
treating type 2 diabetes and controlling
hyperglycemia. Datura metel leaf extract has
hypoglycemic effects in diabetic rats, causing blood
glucose levels to return to normal. It also shows
neuroprotection strategies, increasing neuron-motor
activity and decreasing sleep duration in rat and

mouse models. Datura metel seed extract demonstrates
both dose-regulated analgesic properties and anti-
inflammatory functions owing to an enzyme-blocking
component modulating cyclooxygenase and
lipoxygenase to relieve pain and reduce inflammation.

9. CONCLUSION

Due to high concentrations of phytochemicals, Datura
metel demonstrates potential as a plant-based therapeutic
agent even though it exhibits toxic properties. Future
investigations must study this botanical resource's
therapeutic potential and safety protocols. The
advancement of technology makes it possible to
identify novel compounds that possess beneficial
biological properties for multiple medical applications.
These plant compounds, scopolamine and atropine,
together with hyoscyamine from Datura metel, show
pain-relieving effects alongside anticholinergic and
antispasmodic properties. Studying neuroprotective
capabilities together with anti-inflammatory properties
indicates this plant treatment may benefit patients with
Parkinson's and Alzheimer's disease. Research shows
that diabetes wounds heal more slowly than average
wounds and occasionally result in complicated medical
problems that require extensive treatment. Where leaves
from Datura metel have shown promise to address
chronic diabetic wounds together with superficial
mycoses and metabolic disorders. The research findings
demonstrate that Datura Metel L.'s exceptional healing
ability shows promise to accelerate the recovery of
diabetic wounds. Safety requires medical professionals
to proceed with caution when using this extract because
it poses risks for toxicity, along with potential overdose.
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