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63 IMMUNITY

AYURVEDA PERSPECTIVE

e Ancient Indian traditional
‘health’ system

e Restoration of health using
personalized approach

e Focuses on achieving
physiological homeostasis
through Rasayana therapy

Patwardhan. EPMA. 2014; 5(19).
Patwardhan. J Ayu Integr Med 2018; 9:85-6.

v

NIZ

¢ Tissue nourishment to the
optimum level

e Achieves longevity,
cognizance and physique

e Regeneration and
adaptogenic property by
immunomodulation

Balasubramani. Chin J Integr Med. 2011; 17(2):88-94.
Chulet. Pharmacogn Rev 2009; 3:229-34

e immune-homeostasis
balancing T & B cell and
Th1/Th2 responses

e Immunoadjuvants for
vaccines and chemo

e Optimisation of immune
cells and immune markers

Patwardhan. Curr Sci 2020; 19:1158-60.
Tripathi. Anc Sci Life. 1999; 19(1-2):59-63.



Overview of Ayurveda

Holistic Personalized Medicine

4 Classic Books - 230 Knowledge points - 25000 Sutras - Systems Biology Graphical Notation Framework

“Systems Ayurveds®, Poster senes No 2. 2012 WA, Bengalini, Inda

o Systems Rasayana
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% IMMUNOMODULATION

AYURVEDA-BASED BOTANICALS

e Representative Botanicals with Immunomodulatory Action

Asparagus racemosus Tinospora cordifolia Withania somnifera
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IMMUNOMODULATION

SCIENTIFIC EVIDENCE

T-cell and macrophage activation
Increase in phagocytosis and neutrophil functioning
Hemolytic antibody responses

Proliferation of selective Th1 cells
Increase in count of CD4 and CD8 cells
Increase in CD3* and CD4/CD8* percentages

Upregulation of IL-2, IFN-y, IL-4, and GM-CSF
Downregulation of NF-kB and IL-10
Increase in agglutinin antibody titre and immunoglobulins

\ﬁ - i‘r‘fﬁ

Bani. J Ethnopharmacol. 2006;107(1):107-15.
Patwardhan. Drug Discov Today. 2005;10(7):495-502.
Ziauddin. J Ethnopharmacol. 1996;50(2):69-76.

Patwardhan . J Ayu Integr Med. 2021;12(2):227-8.
Gautam. ) Ethnopharmacol. 2009;121(2):241-7.

Bani. J Ethnopharmacol. 2006;107(1):107-15.
Patwardhan. Drug Discov Today. 2005;10(7):495-502.
Ziauddin. J Ethnopharmacol. 1996;50(2):69-76.



T T PHYSIOLOGICAL BRIDGE BETWEEN CANCER AND COVID-19
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ﬁ%% IMMUNOMODULATION

CANCER ADJUVANT

J L
)ﬂé ;r

e Increase in NK cell activity
and antibody dependent
cellular cytotoxicity

¢ Interference with tumor
growth and metastasis

e Downregulation of
inflammatory markers

N

¢ Prevention of
myelosuppression

¢ Increase in bone marrow
cellularity

* Increase in haemolytic and
hemagglutinating antibody
titers

e Reduction in post-
therapeutic pain

e Alleviation of nausea,
constipation, and fatigue

* Recovery of appetite

e Improvement in functional
activities in daily routine

Diwanay. Curr Med Chem Anticancer Agents. 2004;4(6):479-90. Saggam. Front Pharmacol. 2022;13:835616.
Diwanay. J Ethnopharmacol. 2004;90(1):49-55.

Diwanay. Curr Med Chem Anticancer Agents. 2004;4(6):479-90.

Deshmukh. Support Care Cancer. 2014;22(11):3007-15.
Biswal. Integr Cancer Ther. 2013;12(4):312-22.



- IMMUNOMODULATION

s JCANCER ADJUVANT

e Role of Ashwagandha in Cancer ~N

Modulation of Cancer Hallmark Processes

Activating
X ALDH1, B-tubulin, CDK1, Chymotrypsin oiconine U —— Evading o growth s ol

4 Cyclin B1, Notch1 _ proliferative growth ps3 1
signaling signaling
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cellular " Immuno-
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Molecular Mechanism of
Withania somnifera ¢ Reaulatio & Activation 1+ Upregulation
Cancer halimark illustration adapted from Hanahan and Weinberg, 2011 €9 » X Inhibition 4 Downregulation

K Saggam. J Ethnopharmacol 2020; 255: 112759. /
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CANCER ADJUVANT

ASHWAGANDHA AND SHATAVARI IN
CHEMOTHERAPY-INDUCED MYELOSUPPRESSION



B84 METHODOLOGY

=  EXPERIMENTAL DESIGN

Expt. Days > 0 16 17 18 20
Extrapolation of -
HY. 7 E\QC%
clinical dose of PTX [ -l
and extracts to T
mice dose In vivo PTX (25 mg/kg)
BALB/c Mice ARA/ARH/WSA/WSH (100 mg/kg)
Groups ARA/ARH/WSA/WSH Crem. : EtOH (1:1) PTX (25 mg/kg)
(N=10) (100 mg/kg) (oral) (intraperitoneal) (intraperitoneal)

Vehicle Control
PTX25

PTX25 + ARA100
PTX25 + ARH100
PTX25 + WSA100
PTX25 + WSH100

Day 16-18
Day 16-18
Day 16-18
Day 16-18

Day 16-18

PTX- paclitaxel; ARA- A. racemosus aqueous extract; ARH- A. racemosus hydroalcoholic extract; WSA- W. somnifera aqueous extract;
WSH- W. somnifera hydroalcoholic extract; Crem.- Cremophor® EL (polyoxyethylated castor oil vehicle); EtOH- Ethanol

B Patwardhan-OCCAM-NCI-NIH
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2.4 METHODOLOGY

= OUTCOME VARIABLES

[

Hematology Analysis ]

Total Leukocyte Count

Absolute Neutrophil Count Cytokine Profiling

Morbidity Analysis
Clinical adverse effect of PTX Observations and signs in animals Parameter
Fatigue (extreme tiredness) Reduction of general wandering of animal in cage | Activity
Peripheral neuropathy (numbness, weakness) | Abnormal behaviour and lack of relocation Behaviour
_ _ Ruffled and fur loss represents alopecia Fur aspect

Hair loss (alopecia) : : :

Adult mice huddle in response to cold Huddling
Painful muscles and joints Hunched posture is a sign of to pain or distress Posture

Marupudi NI et al. Paclitaxel: A review of adverse toxicities and novel delivery strategies. Vol. 6, Expert Opinion on Drug Safety. 2007. p. 609-21.

Banipal RPS et al. Assessment of Cancer-related Fatigue among Cancer Patients Receiving Various Therapies: A Cross-sectional Observational Study. Indian J Palliat Care. 2017;23(2):207-11.

Banerjee R et al. Are Observational, Real-World Studies Suitable to Make Cancer Treatment Recommendations? JAMA Netw Open. 2020 Jul 30;3(7):e2012119-e2012119.

Paclitaxel (Taxol) | Breast Cancer Now. Available from: https://breastcancernow.org/information-support/facing-breast-cancer/going-through-treatment-breast-cancer/chemotherapy/paclitaxel-taxol

Clinical Signs of Pain and Disease in Laboratory Animals | It's Your Yale. Available from: https://your.yale.edu/policies-procedures/guides/4446-clinical-signs-pain-and-disease-laboratory-animals

Batchelder P et al. Effects of temperature and social interactions on huddling behavior in Mus musculus. Physiol Behav. 1983 Jul;31(1):97-102.

B Patwardhan-OCCAM-NCI-NIH
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RESULTS

HEMATOLOGY ANALYSIS

Total Leukocyte Count Absolute Neutrophil Count
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vC PTX25 PTX25+ PTX25+ PTX25+ PTX25+ vC PTX25 PTX25+ PTX25+ PTX25+ PTX25+
ARA100 ARH100 WSA100 WSH100 ARA100 ARH100 WSA100 WSH100
 Significant induction of leukopenia by PTX25 e Significant induction of neutropenia by PTX25
 Extracts prevented PTX-induced leukopenia * Extracts prevented PTX-induced neutropenia

AR and WS significantly prevents PTX-induced myelosuppression.

B Patwardhan 15



RESULTS

MORBIDITY ANALYSIS

Scoring 0

Activity Normal

I EVIGI S Normal

AN Tqe Normal

Normal

Huddling

Posture Normal

Reduced

Slow normal
on disturbed

Slightly ruffled
or mild fur
loss

Mild
grouping/
social
proximity
Slightly
hunched,
moving freely

Only when
provoked

Abnormal on

disturb and
relocation

Ruffled fur,
moderate loss
fur loss

Moderate
grouping/ social
proximity

Hunched with
stiff movement

Little or none with
provocation
Abnormal on
disturb and no
relocation

Ruffled fur,
piloerection,
significant fur loss

High grouping/
social proximity

Hunched with little
or no movement

10

Morbidity Score

Morbidity Analysis

Groups* (p<0.05)

—

10
Experiment Day

15

20

VC
PTX25
PTX25 + ARA100

PTX25 + ARH100
PTX25 + WSA100

PTX25 + WSH100

Endo. Commun. Biol. 2018;1, 225.

PTX administration on day 16-18 increase morbidity by-

Decrease in activity and behaviour
Increase in huddling and hair loss
Change to hunched posture

AR and WS significantly prevents PTX-induced morbidity.

Huet. Shock. 2013;39, 488-494.

Mai. Intensive care Med. Exp. 2018;6, 20.

Paster. Comp. Med. 2009;59, 234-241.

B Patwardhan-OCCAM-NCI-NIH
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* |nvasiveness & metastasis
* Inflammation
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RESULTS

> JCYTOKINE PROFILING (A panel of 20 cytokines)

* Granulopoiesis
* Cell proliferation

@) G-CSF #
Q-2+
Q-3+

O IL-17A #

@ KC ##

@) MCP-1 ###
@) TNF-a ##

o

* Fatigue, pain & alopecia
* Peripheral neuropathy

Ocotaxint @ iL-10#

Oia: O vip-1a #
Owss O mip-18 #
Ouwsstr @ RANTES #

0 Upregulation

0 Downregulation

# Hematopoietic cytokines
# Inflammatory cytokines

# Morbidity cytokines

AR and WS

modulates PTX-
induced altered
cytokine levels.

Singh. 2017. BMC Musc Dis 18 (1): 17
Voloshin 2015 Mol Can Ther 14 (6):1385-94
Shi. 2018 Acta Cirurgica Bra 33 (6): 491-98
Bower 2014 Clin Onc 11 (10): 597-609
Manjavachi 2014 Neuropharma 79: 17-27
Cook 1996 ) Leuko Bio 59 (1): 61-66.

Watari. 1989 Blood 73 (1): 117-22
Metcalf 2008 Blood 111 (2): 485-91

Ito. 2020 Exp Derm 29 (8): 726—32
Tiwari 2017 Biomed Pharma 86: 555-61
Piotrowska 2019 Fron Imm 10: 2198.
Broxmeyer 1993 J Imm 150: 3448-58.

Tsavaris. 2002 B Jour Can 87 (1): 21-27
Groopman 1989 N EJ M 321 (21): 1449-59
Zheng 2021 E Clin Med 31

Krstic 2012 Imm Res 52 (1-2): 34-41
Deshmane 2009 J Int Cyt Res 29 (6): 313-26.
Liou 2013 J Pain 14 (1): 24-35

Harmon 1993 Lymph Cyto Res 12 (4): 197-203
Murphy 1993 Tox Path 21 (2): 229-30

Pusztai 2004 Cytokine 25 (3): 94-102
Mojsilovi¢ 2015 Med Infla 2015: 470458
Zhang 2013 J Pain 14 (10): 1031-44.

17
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SUMMARY e ary

TRADITIONAL MEDICINES PREVENT PACLITAXEL-INDUCED MYELOSUPPRESSION ‘G258

e Dose limiting toxicities of e Downregulation of e Decrease in chemotherapy-
Chemotherapy- leukopenia oncogenesis- and morbidity- associated morbidity
and neutropenia associated cytokines parameters, such as-

e Prevention of chemotherapy- e Upregulation of o Joint pain and fatigue
induced leukopenia and hematopoietic cytokines to o Peripheral neuropathy
neutropenia achieve immune-homeostasis o Alopecia

Prevention of O Normalization of Amelioration of

Myelosuppression O Cytokines oo O Physical Morbidity @S

° o

A. racemosus and W, somnifera are potential chemotherapeutic adjuvants.
The Rasayana effect can reduce adverse drug effects and maintain immune-homeostasis.




COVID-19 ADJUVANT

INFLAMMATION AND IMMUNOMODULATION



e Inhibition of host receptor

e Antioxidant property to
maintain oxidative balance

e Improvement in Thl cell
response

e Enhancing immune cell
functioning

Patwardhan. Curr Sci. 2020;118(8):1158-60.

2, IMMUNOMODULATION

COVID-19 ADJUVANT

AYA

e Balancing immune cell
activities

e Mitigation of cytokine
storm

e Downregulation of
inflammatory markers

* Prevention of pyrexia

Saggam. Front Pharmacol. 2021;12:623795.

-—f.‘j:’-v. r\

\z 'ar u’ u/

¢ Prevention of inflammation
-induced organ failure

e Inhibition of pulmonary
fibrosis

e Neuro-, renal- and cardio-
protection

e Normalizing sex hormones

Borse. PLoS One. 2021;16(6):e0248479



Stages of
COVID-19

Role of
Withania
somnifera

Viral Entry and
Replication

Prevention of
Viral Entry and
Replication

+Inhibition of SARS-

CoV-2 proteins (in
silico)

* Destabilization of
ligand-receptor
complex (in silico)

* Nitric oxide induced
viral® inhibition

*Reduction of viral*
load in organs

Immune
Imbalance

I

Stabilization of

Immune-
homeostasis

*Proliferation of B
and T cells

* Harmonization of
Th1/Th2 response

*Improvement in
phagocytic and
lysosomal activity of
immune cells

*Modulation of
immune pathways
{in silico)

*Decrease in serum
levels of IL-6 and IL-
1B

*Suppression of
cellular expression
of cytokines

*Overall cytokine
modulation

=Inhibition of GM-
CSF (in silico)

IMMUNOMODULATION
COVID-19 ADJUVANT
Probable Role of Ashwagandha in COVID-19

Hyper-
inflammation

:

Alleviation of

Hyper-
inflammation

«|nterference with

Vascular ’

Permeability

:

Maintenance of

Vascular Integrity

*Prevention of

Inflammation-

induced
Pyrexia

T

Antipyretic Effect

Multiorgan
Failure

|

Organ Protection
against
Inflammation

*Inhibition of COX-2

*Neuro-, renal- and

inflammatory apoptosis of enzyme cardio-protection
pathways endothelial cells « Transcriptional *Prevention of

*|nhibition of Inhibition of reduction of COX-2 pulmonary fibrosis
inflammasomes inhibited HMGB1- protein and liver injury

eInduction of mediated barrier «Suppression of *Restoration of
macrophage disruption prostaglandins antioxidant
repolarization *Histamine inhibition property of Gl sys.

*Suppression of pro- Inhibition of VEGF, a *Normalizing sex
inflammatory vascular hormones in
cytokines permeability factor gonads

Saggam. Front Pharmacol. 2021;12:623795.

* infectious bursal disease virus; * chicken anaemia virus

B Patwardhan-OCCAM-NCI-NIH




AYUSH IN COVID-19

INTERVENTIONS AND STUDIES
= it
g o %:3
Clinical Studies
Immunomodaulation-

o] 126 & 1,30,000 7 150
* Ayurveda- AYUSH 64, g] Studies] [ i Participants ] [ﬂﬂh Sites ] innate and adaptive

Kabasura Kudineer, - Pharmacology- anti-

Guduchi, Pippali, Yashti, . :
Ashwagandha, Shunthi, Prophylaxis Therapy 'Cf;‘t'gtfg)r:gizrv effect,

Sanshamani Vati (42 Studies) (50 Studies) . . ,
* Anti-viral Activity- Syrian
* Industry Products- Anu e el
Tail, Sudarshan Vati, 22 RCTs 30 RCTs . yess .
* Co-morbidities- obesity,
Ayush Kwath, IR oul d blood
Chyavanprash Prospective Retrospective Prospective Retrospective ! pu monarY an 00
» Homeopathy, Unani, — 7 dedEy S.tudles- E1S,
Siddha, Sowa Rigpa, Yoga Observational O%::;:jon_ Observational Open Label CVS, respiratory studies

* In-vitro- PK studies

A-66, Y13, U8, S13, H26 Robust Protocols, GCP, CTRI, DSMB, CROs, External Audits

B Patwardhan-OCCAM-NCI-NIH 22




AYUSH IN COVID-19

CLINICAL TRIAL

N\ )
2 8 8
683 1200 Sample size 7 Collaborators
N/
J J
N\ )
ZeO\  Study sites: CRD-Pune, CCRAS
dy tudy sites: une,
|/i | I\l institutions and THSTI 000 Approved by CEC/IECs
J J
N\ )
= Study registered in CTRI : Protocol in Frontiers in Medicine
g J J
B Patwardhan-OCCAM-NCI-NIH 23
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—I! JPUBLICATIONS

30 Online Preprints

15 Journal Publications

SK-FORCE FOR COVID-19 =,

37 Under Peer Review

."!mntmrs

Withania somnifera (L.) Dunal:
Opportunity for Clinical Repurposing
in COVID-19 Management

Aaoh Segoan . Key Lngaskar”, Saapod Bomse ', Provt Chsvan-Gastan”, Sanosh Diwy
Giun Tiw' aad Brestas Pawaoivn '

3

PLOS ONE

PSRN

Ayurveda botanicals in COVID-19
management: An in sifico multi-target
approach

owapret Boosn ' Murah Joat'* * Abaen Sagpan ' weaia R’ * Satd aky’

At Maratoe”, Soeta Segar*, Prees Chewn Goueme -+, Abod Gl
LaiMngorand " Giduk Tita'

Camsrm fam soudans =

.
Journal of Ayurveda and Integrative Medicine

TU ' . "

e bamemage

Eddona »
Senificance of AYUSH: India’s Oest line of delence against COVID-19 =

Public Health Approach of Ayurveda
and Yoga for COVID-19 Prophylaxis

Girtshy Tillu, P90 Sarika Chaturasdi PR Arvnd Chopra, WD, and Snhan Patwardhan, PHD'

Klaw's Nwwi Nasnw

cvwwees e wtkbie ot

I'q Complementary Therapies in Medicine
AT 3

..... Ihievesny

Shert Coumiakning
Withania somifera as o safer option to hydroxychloroquine in the

chemoprophyiaxis of COVID-19: Results of interim analysis
Arvind Chopra . Narayoanam Seibamh , Rleshan Pacwaerdlan AYUSH CCRAS Researc

Group

2’ frontiers

e

Effect of Prophylactic Use of
Intranasal Oil Formulations in the
Hamster Model of COVID-19

Zwphan Abtas Won ', Maoes Rerpst Trigety ', Netav Shwarme”’, Saccleey Gorwaey
N Enaant ' U LA Saary ', Shesdng A’ M St At Amsany ' ard
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AYUSH RESOURCES

APP AND REPOSITORY

AYUSH Sanjivani App

acceptance & usage of
AYUSH measures & its
impact on prevention of
COVID-19

measures

203

a Sanjivani m

advisories related to
Immmunity boosting

~
Promoto AYUSH To develop AYUSH
knowledoe for larger Interentons &

good of the global
community

pecple

solutions, to reach out
to target of 50 takh

\\

: \(‘

é Y 4 N
ap
FR 15M Health seekers data captured g 75K Physicians utilized AYUSH for prophylaxis
o]
ﬂq’i 85% AYUSH users for COVID-19 prevention 48 63% Improvement in wellbeing & health status
A Wy A Wy
s E O " ST wATer 2
.;z;_osmusn S ~ ”(%_)V ® Ministry of Ayush Ayus Cle"‘[‘)'gasll?gfs A,,Sr?o..u N
Em&x&mﬁmd;r;dmoml A Home ¥ About Us @ FAQS Published Cases ™ Contact Us & Sign Up < Sign In
AYUSH Sanjivani App _— &
SR © e

OO®G

h\ Ry d_! - 1
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WHO Global Centre for Traditional Medicine (GCTM), India

y@ World Health
&#Y Organization

WHO GCTM INDIA

Catalysing Ancient Wisdom and Modern Science
for the Health of People and the Planet

June 2022

B Patwardhan-OCCAM-NCI-NIH




- Traditional Medicine in WHO Regions

\
ILLUSTRATIVE EXAMPLES
E.g. African Traditional  E.g. Osteopathy, E.g. Traditional Arab E.g. Naturopathy, E.g. Ayurveda, Yoga, E.g. TrCM,
Medicine Chiropractic and Islamic Medicine Homeopathy Unani, Nuad Thai Acupuncture, Tuina

170 WHO Member States report the use of traditional :
medicine; top priority request to WHO for evidence, data, ::: ::: ::: ::: ::: ::: :::
standards and regulatory frameworks

Around 80% of the world’s population is

estimated to use traditional medicine

B Patwardhan-OCCAM-NCI-NIH 27



GCTM Foundation

Prime Minister Shri. Narendra Modi WHO DG Dr. Tedros Adhanom Ghebreyesus

)

g, - ;
Health &
Jmﬁii!ﬁ{l}‘?

y ‘v\,""
2N VYO

r.ii-' :y ¢ I‘ﬁ‘

PM Modi’s leadership vision to establish a new WHO WHO DG’s leadership vision that harnessing the
Global Centre for Traditional Medicine, during the potential of traditional medicine would be a game
historic 75th year national anniversary celebrations changer for the health of people and the planet
'‘Azadi Ka Amrut MahotsaVv’, as a global good. when founded on evidence and equity.
Vasudhaiva Kutumbakam | “The World is One Family".

B Patwardhan-OCCAM-NCI-NIH 28




WHO GCTM Strategic Vision

Contributory to WHO’s Mission, GPW Targets, Traditional Medicine Strategy
and Sustainable Development Goals

VISION
Catalysing ancient
. . wisdom and modern
Aligned with science for the health of Complementary to
WHO'’s global values WHO'’s core functions

Responsive to countries’ needs to improve population and planetary health

B Patwardhan-OCCAM-NCI-NIH 29
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WHO GCTM Focus Area ~N

Evidence and Learning

»~: . Evidence syntheses and reviews with WHO Science Division,
Cochrane Collaboration, Lancet Citizens’ Commission etc.
‘B°  Links with WHO academy on TM courses

Data and Analytics

Updating global surveys on traditional medicine —on TM
policies, education, and practice and inclusion of TM
questions in WHO World Health Survey + household survey

Country profiles for all WHO MS, supported by regions, that

@ highlight biodiversity, social- cultural heritages, scientific

advances and equity and sustainability considerations.

Artificial Intelligence (Al) mapping of TM trends, innovations,
patents; developing and updating apps WHQO’s m-yoga app,
linking to WHO Innovation Hub etc.

B Patwardhan-OCCAM-NCI-NIH 30



Thank You All and NIH/NCI-OCCAM

Faculty, Students, Collaborators, Funders

Zﬂ%ﬂl HELL’B'L g iy

Research Collaborators
Arvind Chopra, Kalpana Joshi, Ashwin
Raut, Suresh Jadhav, Sunil Gairola,
Mohan Wani, K.Satyamurthy, Mayurika
Lahiri, Suresh Ambudkar, Govind
Ragupathi, Lal Hingorani, Shyama
Kuruvila, Tanuja Nesari

Faculty & Students
Girish Tillu, Preeti Chavan Gautam,
Shyam Dewaney, Manish Gautam,
Dada Patil, Sarika Chaturvedi, Swapnil
Borse, Sushant Shengule,
Madhura, Akash, Prajakta
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