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Cancer remains a significant global health challenge, with increasing mortality rates.
Despite advancements in conventional treatments, the exploration of alternative
therapies remains vital. This study investigates the antioxidant properties of Datura
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1. Introduction

According to the World Health Organization (WHO),
cancer is a leading cause of death globally, with
an estimated 10 million deaths attributed to cancer
each year[1]. Cancer was second only to cardiovas-
cular diseases for the number of deaths, years of
life lost, and disability-adjusted life years (DALYS)
globally in 2019 [2]. The greatest increases are
predicted in lower-resource settings, in countries
currently assigned a low Human Development
Index (HDI), whereas the predicted increases in
national burden diminish with increasing levels of
national HDI [3]. Cancer can result from abnormal
proliferation of any of the different kinds of
cells in the human body, so practically there
are numerous types of cancer, which can vary
substantially in their pathophysiology and also
vary in the response towards the treatment [4]. At
the genetic level, mutation in key oncogenesis,
tumor suppressor genes, and deoxyribonucleic
acid (DNA) repair mechanisms disrupt cellular
homeostasis and unleash uncontrolled cell prolifer-
ation, leading to malignancies [5]. Beyond genetic
factors, environmental exposures play a pivotal
role in cancer etiology, such as tobacco smoke,
ultraviolet rays, industrial pollutants, and dietary
carcinogens can induce DNA damage, oxidative
stress by free radicals, and inflammation, fueling
the progression of cancerous growth [6].

Despite advancements in conventional cancer
therapies, including surgery, chemotherapy, and
radiation therapy, the quest for novel and effica-
cious treatment modalities continues unabated [7,
8]. In recent years, increasing attention for effective
and better cancer treatment has been directed
toward exploring the therapeutic potential of plant
extract as an alternative treatment for various
types of cancer [9]. Phytotherapy offers a diverse

bioactive compound found in botanical sources.
The aim of the current study is to investigate the
antioxidative effect of plant Datura in the treatment
of cancer disease.

2. Materials and Methods

We searched three electronic databases: PubMed,
Scopus, and Web of Science. Utilizing Boolean
operators (AND, OR), we employed the keywords
“cancer,” “free radicals,” “antioxidant,” “Datura
stramonium”, “Datura inoxia”, individually and in
various combinations. Only full-text articles written
in English and published within the past decade

were considered.

3. Results

Studies suggest that Datura possesses antioxidant
properties, enabling it to scavenge free radicals the
cause of cancer. Moreover, the unique chemical
constituents found in Datura have been inves-
tigated for their potential therapeutic effects in
various ailments. Here out of seven species, two
species of Datura namely Datura stramonium and
Datura inoxia come under our investigation (Figure
1). Datura, a genus of flowering plants belonging
to the Solanaceae family, consists of species
like Datura stramonium, Datura inoxia, Datura
inoxia Mill, Datura metel, Datura alba, Datura
xerox, and Datura wrightii [10]. The morphological
features of root, stem, leaves, number of leaves,
and biomass depend upon the environmental
conditions exhibited considerable variations [11].

Datura is native to North America but has spread
to other continents, including Europe, Asia, India,
Africa, and Australia [12]. Datura species can often
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Figure 1: Botanical Illustration of Datura stramonium and Datura inoxia.

be found growing in average soils, but in nutrient-
rich, moist, and alkaline soil as weeds along
roadside, in disturbed areas, and in gardens [10].

3.1. Antioxidant property

Datura stramonium comprises phytochemical com-
pounds: phytol acetate, beta-damascenone, and
beta-eudesmol, which demonstrate in vitro scav-
enging of free radicals as assessed by DPPH (2,2-
diphenyl-1-picrylhydrazl) and ABTS (2,2-azinobis
[3-ethylbenzothiazoline-6-sulfonic acid]) assays.
Furthermore, it leads to a reduction in nitric
oxide (NO) production in Lipopolysaccharide (LPS)
stimulated J774A.1 cells, while maintaining cell
viability [13]. These compounds effectively mitigate
reactive oxygen species (ROS) due to the presence
of phenolic hydroxyl groups in their structure,

thereby counteracting ROS-induced damage [14].

3.2. Anti-inflammatory property

The Datura extract augmented the secretion of
pro-inflammatory cytokines, including Interleukin
(IL)-2, Interferon (INF)-alpha, and Tumor necro-
sis factor (TNF)-alpha, along with the induced
expression of Cluster of differentiation (CD) 3,
CD8, and CD56, as well as intracellular granulysin
levels in immune cells [13]. Ethanol extract derived
from Datura roots exhibited anti-inflammatory
properties when assessed for paw edema induced
by carrageenan in albino Wistar rats [15]. Treatment
of human lymphocytes with Datura stramonium
enhanced their cytotoxic activity against colon
cancer cells human colorectal carcinoma cell line
(HCT)-116 and SW620 (derived from a later metas-
tasis in the same donor, after further characteri-
zation). Additionally, these activated lymphocytes
induced target cell death through the generation
of reactive oxygen species and by disrupting the
mitochondrial membrane potential of these cells
[13].
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Figure 2: Map showing the location of Datura stramonium and Datura inoxia in archaeological sites.
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Figure 3: Datura stramonium and Datura inoxia have therapeutic effects on health conditions such as antioxidant, anti-

inflammatory, anticancer, and toxicity.

3.3. Anticancer property

In addition to the major phytochemicals found
in Datura inoxia Mill., it also contains alkaloids,
tannins, flavonoids, and cardiac glycosides [16].
Studies have suggested that pure tannins and their
extracts can inhibit cellular signaling pathways and
oncogenic proteins involved in the development
of cancers such as lung cancer. Tannins can also
target signaling pathways and genes associated

with apoptosis, epithelial-mesenchymal transition
(EMT), proliferation, migration, invasion, and unlim-
ited replication potential [17].

In  hormone-dependent breast cancers,
Cytochrome P450 Family 19 Subfamily A Member 1
(CYP19AY) inhibitory potential of 14 flavonoids were
found in in-vitro investigation and emerged as a
promising alternative to existing chemotherapy
which consist of unfavorable side effects [18].
These flavonoids exhibit high potency against
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lung cancer through inhibition of receptor tyrosine
kinase (RTK).
commonly dysregulated in lung cancer. Flavonoids

RTKs are cell surface proteins
possess anti-inflammatory, antioxidative, and, most
importantly, anticancer properties [19].

Another constituent of Datura is cardiac glyco-
sides (e.g., neriifolin), which suppress the malig-
nancy of cancerous cells by inducing increased
deoxyribonucleic acid (DNA) damage and apop-
tosis through activation of endoplasmic reticulum
stress (ERS) in cancers like prostate cancer. In
vivo studies on nude mice have shown sig-
nificant inhibition of tumor growth through the
C/Enhancer Binding Protein homologous protein
(CHOP-C/EBP-alpha) signaling axis of ERS [20].

3.4. Toxicity

In addition to its use for numerous human ailments,
Datura herb is known for its toxicity also. Its
toxic effects generally conceal the profit over
different medical conditions. Intoxication due to
high dose of Datura consisting atropine and
scopolamine causes central nerve system damage,
hallucinations, convulsions, arrhythmias, irregular
pulse rate, dementia, blurred vision, dryness of
mouth, coma, and leading to death [21]. Hence
extensive research and clinical trials would be
needed for extraction of potential compounds
while separating the toxic contents for safety profile
in treatment modalities.

4. Conclusion

The use of natural herb Datura in cancer ther-
apy presents a promising yet complex avenue
for research, necessitating robust strategies to
evaluate safety profiles prior to clinical application.
Datura, known for its potential alkaloids like

scopolamine and atropine, possesses significant
pharmacological effects but also carries a risk of
toxicity. Prioritizing specific markers and endpoints
is crucial for assessing the safety of Datura in
preclinical and clinical studies.

5. Funding

Not applicable

6. Author contribution

Conceptualization: Aditi Singh Chouhan (ACh) and
Aliya Zhylkybekova (AZh); methodology: ACh, AZh;
investigation: ACh, AZh, Rithish Bharadwaj (RBh),
and Madhup Baxi (MBa); writing-original draft
preparation: ACh, AZh; writing-review and editing:
ACh, AZh, RBh, and MBa. All authors have read and
agreed to the published version of the manuscript.

References

[1] World Health Organization. Cancer 2022 [Available
from: https://www.who.int/news-room/fact-sheets/

detail/cancer

[2] Collaboration GBoDC. Cancer Incidence, Mortality,
Years of Life Lost, Years Lived With Disability,
and Disability-Adjusted Life Years for 29 Cancer
Groups From 2010 to 2019: A Systematic Analysis
for the Global Burden of Disease Study 2019.
JAMA Oncology. 2022;8(3):420-44. https://doi.org/
10.1001/jamaoncol.2021.6987

[3] Soerjomataram |, Bray F. Planning for tomorrow:
global cancer incidence and the role of prevention
2020-2070. Nat Rev Clin Oncol. 2021;18(10):663-72.
https://doi.org/10.1038/s41571-021-00514-z

[4] Sreeurpa R. The Cell: A Molecular Approach. The
Cell: A Molecular Approach. 87: Yale J Biol Med
2014. p. 603-4.

DOI 10.18502/wkmj.v66i2.16454

Page 123


https://www.who.int/news-room/fact-sheets/detail/cancer
https://www.who.int/news-room/fact-sheets/detail/cancer
https://doi.org/10.1001/jamaoncol.2021.6987
https://doi.org/10.1001/jamaoncol.2021.6987
https://doi.org/10.1038/s41571-021-00514-z

West Kazakhstan Medical Journal

Aditi Singh Chouhan et al

[5] Lee EY, Muller WJ.
suppressor genes. Cold Spring Harb Perspect
Biol. 2010;2(10):a003236. https://doi.org/10.1101/
cshperspect.a003236

Oncogenes and tumor

[6] Ray S. The Cell: A Molecular Approach. Yale J Biol
Med. 2014;87(4):603-4.

[7] Dilalla V, Chaput G, Williams T, Sultanem K.
Radiotherapy side effects: integrating a survivor-
ship clinical lens to better serve patients. Curr
Oncol. 2020;27(2):107-12. https://doi.org/10.3747/co.
27.6233

[8] Di Nardo P, Lisanti C, Garutti M, Buriolla S, Alberti
M, Mazzeo R, et al. Chemotherapy in patients
with early breast cancer: clinical overview and
management of long-term side effects.
Opin Drug Saf. 2022;21(11):1341-55. https://doi.org/
10.1080/14740338.2022.2151584

Expert

[9] Cicero AFG, Allkanjari O, Busetto GM, Cai T, Largana
G, Magri V, et al. Nutraceutical treatment and
prevention of benign prostatic hyperplasia and
prostate cancer. Arch Ital Urol Androl. 2019;91(3).
https://doi.org/10.4081/aiua.2019.3.139

[10] Khan W, Subhan S, Shams
Ullah R, Shahat AA, et al.

tial, Phytochemicals Composition, and Metal Con-

DF, Afridi SG,

Antioxidant Poten-

tents of Datura alba. BioMed Research Interna-
tional. 2019;2019:2403718. https://doi.org/10.1155/
2019/2403718

[1M Khan N, Ullah R, Okla MK, Abdel-Maksoud MA,
Saleh |IA, Abu-Harirah HA, et al. Climate and soil
factors co-derive the functional traits variations
in naturalized downy thorn apple (Datura innoxia
Mill) along the altitudinal gradient in the semi-arid
environment. Heliyon. 2024;10(6):e27811. https://doi.
org/https://doi.org/10.1016/j.heliyon.2024.e27811

[12] Amuedo CG, Lema VS. Pre-hispanic Datura ferox
L. in the Southern Andes: archaeobotanical evi-
dence from an Inca archaeological site at Salta,
Argentina. Vegetation History and Archaeobotany.
2024;33(3):441-57. https://doi.org/10.1007/s00334-
023-00967-5

[13] Chandan G, Kumar C, Verma MK, Satti NK, Saini AK,
Saini RV. Datura stramonium essential oil compo-
sition and it’s immunostimulatory potential against
colon cancer cells. 3 Biotech. 2020;10(10):451. https:
//doi.org/10.1007/s13205-020-02438-4

[14] Damergi B, Essid R, Fares N, Khadraoui N, Ageitos
L, Ben Alaya A, et al. Datura stramonium flowers as
a potential natural resource of bioactive molecules:
identification of anti-inflammatory agents and molec-
ular docking analysis. Molecules. 2023;28(13). https:
//doi.org/10.3390/molecules28135195

[15] Asati V, Agarwal R, Gupta R, Yadav R, Rathi
J. Anti-Inflammatory activity of seeds extract of
datura stramonium against carrageenan induced
paw edema on albino wistar rats. J Pharm Biol Sci.
2019;7:41-6. https://doi.org/10.18231/j.jpbs.2019.007

[16] Bagewadi Z, Muddapur U, Madiwal S, Mulla S, Khan
A. Biochemical and enzyme inhibitory attributes of
methanolic leaf extract of Datura inoxia Mill. J Env-
iron Sustain. 2019;2. https://doi.org/10.1007/s42398-
019-00052-6

[17] Rajasekar
Rajasekaran S. An overview on the
tannins for the
Phytochemistry. 2021;188:112799.
https://doi.org/10.1016/j.phytochem.2021.112799

N, Sivanantham A, Ravikumar 'V,
role of
plant-derived treatment of

lung cancer.

[18] Seo JI, Yu JS, Zhang Y, Yoo HH. Evaluating
flavonoids as potential aromatase inhibitors for
breast cancer treatment: In vitro studies and in silico
predictions. Chem Biol Interact. 2024;392:110927.
https:/doi.org/10.1016/j.cbi.2024.110927

[19] Sudhesh Dev S, Zainal Abidin SA, Farghadani
R, Othman I, Naidu R. Receptor tyrosine kinases
and their signaling pathways as therapeutic tar-
gets of curcumin in cancer. Front Pharmacol.

2021;12:772510. https://doi.org/10.3389/fphar.2021.

772510

[20] Zhao W, Li G, Zhang Q, Chen M, He L, Wu
Z, et al. Cardiac glycoside neriifolin exerts anti-

cancer activity in prostate cancer cells by attenuating

DOI 10.18502/wkmj.v66i2.16454

Page 124


https://doi.org/10.1101/cshperspect.a003236
https://doi.org/10.1101/cshperspect.a003236
https://doi.org/10.3747/co.27.6233
https://doi.org/10.3747/co.27.6233
https://doi.org/10.1080/14740338.2022.2151584
https://doi.org/10.1080/14740338.2022.2151584
https://doi.org/10.4081/aiua.2019.3.139
https://doi.org/10.1155/2019/2403718
https://doi.org/10.1155/2019/2403718
https://doi.org/https://doi.org/10.1016/j.heliyon.2024.e27811
https://doi.org/https://doi.org/10.1016/j.heliyon.2024.e27811
https://doi.org/10.1007/s00334-023-00967-5
https://doi.org/10.1007/s00334-023-00967-5
https://doi.org/10.1007/s13205-020-02438-4
https://doi.org/10.1007/s13205-020-02438-4
https://doi.org/10.3390/molecules28135195
https://doi.org/10.3390/molecules28135195
https://doi.org/10.18231/j.jpbs.2019.007
https://doi.org/10.1016/j.phytochem.2021.112799
https://doi.org/10.3389/fphar.2021.772510
https://doi.org/10.3389/fphar.2021.772510

West Kazakhstan Medical Journal

Aditi Singh Chouhan et al

DNA damage repair through endoplasmic reticu-
lum stress. Biochem Pharmacol. 2023;209:115453.
https://doi.org/10.1016/j.bcp.2023.115453

[21] Sharma M, Dhaliwal |, Rana K, Delta AK, Kaushik
P. Phytochemistry, pharmacology, and toxicology
of datura species-a review. Antioxidants. 2021;10(8).
https://doi.org/10.3390/antiox10081291

DOI 10.18502/wkmj.v66i2.16454

Page 125


https://doi.org/10.3390/antiox10081291

