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Letter to the Editor
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Herbal Immunity Booster-Associated Liver Injury 3
During COVID-19 Pandemic and Aflatoxins

Dear Editor,
The recent case series on herbal immunity booster-
induced liver injury during COVID-19 pandemic by Nag-
ral et al in the J Clin Exp Hepatol was very interesting, and
it has pharmacological importance from the point of
herbal and complementary medicine, as well as public
awareness.! The global outbreak of the COVID-19
pandemic in December 2019, as well as the second wave
in 2021, claimed millions of deaths across the world.
Fear of COVID-19 created panic in the general public
across India, as well as in other countries. Even healthy
subjects started looking for rapid immunity boosters or
miracle drugs as a shield for protecting themselves from
scary SARS-CoV-2 infection. The major reason for this
was unavailability of specific drugs to target SARS-CoV-
2, as well as early lack of a vaccine. Many people opted
for traditional Complementary and Alternative Medicines
(CAM) without any prescription from the expert doctors
as well as without any advanced scientific research evi-
dence. One such very popular CAM was Tinospora cordifo-
lia, which is very popularly known Indian medicinal
plant was promoted due to previously known immunity-
boosting effects.” Although these CAMs including T.
cordifolia are of natural origin, they have their own limita-
tions compared to modern clrugs.1

Even though there were reports on Drug-Induced Liver
Injury (DILI) from these CAM drugs as stated in this
study, few animal studies also reported the hepatoprotec-
tive function of T. cordiﬁ)lia.3’1’4 The toxicity is not only
arising from the direct and indirect molecular mecha-
nisms of action of these important pharmacological me-
tabolites and also other contaminants from the same
herb or plant of CAM drugs, but, there may also be chan-
ces of involvement of other external hepatotoxic contam-
inants such as Aflatoxin B1 and associated mycotoxins.s’(’
The Aflatoxin B1, which was extensively studied for its
genotoxic hepatocarcinogenic effects on liver, may
possibly play a major role in CAM-induced liver injury.”
There was an experimental evidence that even herbal
drug raw materials of T. cordifolia show a high amount
of Aflatoxin B1 molecules.” Different types of mycotoxins,
including Aflatoxins, are known to adversely activate the
host immune responses.” Aflatoxin-mediated epigenetic
modification may induce autoimmune disorders.” Afla-
toxin-induced liver injury resembles autoimmune liver
disease features, and it can also trigger the apoptosis of

Abbreviations: CAM: Complementary and Alternative Medicines; DILI:
drug-induced liver injury
hteps://doi.org/10.1016/j.jceh.2021.08.021

circulating leukocytes which may lead to autoimmune
diseases of the liver.'” Therefore, T. cordifolia herbal immu-
nity booster-induced liver injury may be due to the Afla-
toxins contamination.

There is an urgent need of the hour to create com-
plete awareness in the general public about the harm-
ful effects of improperly maintained and ingested T.
cordifolia and other herbal immunity boosters not
only during the COVID-19 pandemic but also in the
coming days.

CREDIT AUTHORSHIP CONTRIBUTION
STATEMENT

Ravishankar M. Vamadevaiah: Conceptualisation,
writing, idea. Prasanna K. Santhekadur: Conceptualisa-
tion, Writing - original draft, Investigation, idea.

CONFLICTS OF INTEREST

The authors have none to declare.

ACKNOWLEDGEMENT

Dr Prasanna K. Santhekadur thanks DBT-India for award-
ing the prestigious Ramalingaswami Fellowship.

REFERENCES

1. Nagral A, Adhyaru K, Rudra OS, Gharat A, Bhandare S. Herbal im-
mune booster-induced liver injury in the COVID-19 pandemic - a
case series. J Clin Exp Hepatol. 2021 Jul 2.

2. Sharma U, Bala M, Kumar N, Singh B, Munshi RK, Bhalerao S.
Immunomodulatory active compounds from Tinospora cordifolia.
J Ethnopharmacol. 2012 Jun 14;141:918-926.

3. Philips CA, Ahamed R, Rajesh S, George T, Mohanan M,
Augustine P. Comprehensive review of hepatotoxicity associated
with traditional Indian Ayurvedic herbs. World J Hepatol.
2020;12:574-595.

4. Bishayi B, Roychowdhury S, Ghosh S, Sengupta M. Hepatoprotective
and immunomodulatory properties of Tinospora cordifolia in CCl4 in-
toxicated mature albino rats. J Toxicol Sci. 2002;27:139-146.

5. Rajeshwari P, Raveesha KA. Mycological analysis and Aflatoxin B1
contaminant estimation of herbal drug raw materials. Afr J Tradit
Complement Altern Med. 2016;13:123-131.

6. Chandra H, Kumari P, Yadav S. Evaluation of aflatoxin contamina-
tion in crude medicinal plants used for the preparation of herbal
medicine. Orient Pharm Exp Med. 2019;19:137-143.

7. Amadi CN, Orisakwe OE. Herb-induced liver injuries in developing
nations: an update. Toxics. 2018 Jun;6:24.

8. Brown R, Priest E, Naglik JR, Richardson JP. Fungal toxins and host
immune responses. Front Microbiol. 2021;12:643639.

© 2021 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.
Journal of Clinical and Experimental Hepatology | January-February 2022 | Vol. 12 | No. 1 | 252-253


http://refhub.elsevier.com/S0973-6883(21)00227-9/sref1
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref1
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref1
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref2
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref2
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref2
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref3
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref3
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref3
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref3
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref4
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref4
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref4
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref5
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref5
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref5
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref6
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref6
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref6
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref7
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref7
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref8
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref8
https://doi.org/10.1016/j.jceh.2021.08.021
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jceh.2021.08.021&domain=pdf

JOURNAL OF CLINICAL AND EXPERIMENTAL HEPATOLOGY

9. Bbosa GS, Kitya D, Odda J, Okeng JO. Aflatoxins metabolism, ef- College, JSS Academy of ngher Education and Research)

fects on epigenetic mechanisms and their role in carcinogenesis.
Health. 2013;5:14-34.

10. Mehrzad J, Fazel F, Pouyamehr N, Hosseinkhani S, Dehghani H.
Naturally occurring level of aflatoxin B 1 injures human, canine

Mysore, India

Addpess for correspondence. Prasanna K. Santhekadur,

and bovine leukocytes through ATP depletion and caspase activa- Associate Professor, Department of Biochemistry, Center
tion. Int J Toxicol. 2020;39(1):30-38. of Excellence in Molecular Biology and Regenerative
Medicine, JSS Medical College, JSS Academy of Higher
Ravishankar M. Vamadevaiah Education and Research, Sri Shivarathreeshwara Nagar,
Department of Anatomy, JSS Medical College, JSS Mysore, Karnataka, 570015, India.
Academy of Higher Education and Research, Mysore, India E-mail: prasannakumars@jssuni.edu.in
Prasanna K. Santhekadur 26 July 2021.
Department of Biochemistry, Center of Excellence in
Molecular Biology & Regenerative Medicine, JSS Medical
Journal of Clinical and Experimental Hepatology | January-February 2022 | Vol. 12 | No. 1 | 252-253 253

DILI


http://refhub.elsevier.com/S0973-6883(21)00227-9/sref9
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref9
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref9
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref10
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref10
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref10
http://refhub.elsevier.com/S0973-6883(21)00227-9/sref10
mailto:prasannakumars@jssuni.edu.in

	Herbal Immunity Booster-Associated Liver Injury During COVID-19 Pandemic and Aflatoxins
	Credit authorship contribution statement
	Conflicts of interest
	Acknowledgement
	References


