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Ayurveda rasayana in prophylaxis of COVID-19
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Respiratory viral infections such as
SARS-CoV-2 affect immune homeosta-
sis by altering the immune regulatory
network leading to decreased respon-
siveness, changes in lymphocyte sub-
populations and decreased macrophage
function'. Clinically, the immune re-
sponse induced by SARS-CoV-2 infec-
tion occurs in two phases: the first
immune defence-based protective phase
and the second inflammation-driven da-
maging phase’. The first immune de-
fence-based  protective  phase  is
characterized by recruitment of antibody-
secreting cells, follicular helper T-cells,
activated CD4 and CD8 T-cells and im-
munoglobulin M (IgM) and immunoglo-
bulin G (IgG) antibodies that bind to
SARS-CoV-2 (ref. 3). The second phase
leads to uncontrolled cytokine release
causing cytokine release syndrome
(CRS), or ‘cytokine storm’ characterized
by increased IL-2, IL-7, granulocyte co-
lony stimulating factor, IFN-gamma and
TNF-alpha*. CRS damages tissues of the
lungs, kidney and heart leading to rapid
multi-organ failure. The deaths from
COVID-19 are due to massive alveolar
damage leading to acute respiratory dis-
tress syndrome (ARDS) that culminates
in respiratory failure. Restoration of
Th1/Th-2 cytokine balance is one of the
mechanisms of establishing immune ho-
meostasis™®.

Globally, it is suspected that there is a
pool of covert COVID-19 cases of
asymptomatic patients’. These cases pose
a threat for widespread transmission of
the disease. In the absence of a vaccine,
this will require therapeutic strategies
targeting pre- and post-exposure prophy-
laxis. During the incubation and non-
severe stages (protective phase), a specific
balanced Th1/Th2 response characterized
by activated CD4+ and CD8+ responses
leading to neutralizing antibodies against
SARS-CoV-2 is required to eliminate the
virus and to prevent disease progression
to severe stages’. Modulation of immune
responses is known to be useful in reduc-
ing disease aggravation and mortality
rate®,

Chloroquine (CQ) and its less toxic
derivative hydroxychloroquine (HCQ)

1158

are used as treatment for malaria, chi-
kungunya, rheumatoid arthritis (RA),
lupus and some other autoimmune disor-
ders’. A randomized controlled trial in
Indian patients of chikungunya has con-
cluded that HCQ is no better than an
anti-inflammatory analgesic'®. In current
situation, HCQ is considered as a candi-
date for COVID-19 treatment due to
its immunomodulatory and antiviral
effects'""!>. However, data to support the
use of HCQ and CQ for COVID-19 seem
to be limited and inconclusive'’. At
present, CQ and HCQ are under investi-
gation in a multicentric SOLIDARITY
trial initiated by WHO'". Meanwhile, the
National Taskforce on COVID-19 consti-
tuted by the Indian Council of Medical
Research, New Delhi, has recommended
a protocol for the use of HCQ for proph-
ylaxis of SARS-CoV-2 infection for pro-
tection of high-risk individuals. The
Drug Control General of India has appro-
ved this protocol for restricted use under
emergency situation'.

Scientific evidence based on our re-
search spanning over 25 years, indicates
that Ayurveda rasayana such as Ashwa-
gandha (Withania somnifera L. Dunal,
WS), can be a potential candidate for
management of COVID-19. Ashwagandha
can offer multi-target effects in inflam-
matory conditions by restoring immune
homeostasis'®. We have demonstrated
clinical success with Ashwagandha con-
taining Ayurvedic formulations to treat
both acute and chronic rheumatoid arthri-
tis in well-designed clinical trials'’™". In
a randomized controlled trial, a formula-
tion containing Ashwagandha was shown
to have efficacy equivalent to HCQ with
better safety in treating RA%. In the
treatment of COVID-19, broad immuno-
suppression leading to anti-inflammatory
effect may delay virus clearance by im-
pairing induction of antiviral immunity?'.
In such a scenario, Ashwagandha can be
beneficial as it promotes immune
homeostasis rather than unidirectional
immune suppression or immune stimula-
tion.

We have evaluated Ashwaghandha in
various experimental conditions, includ-
ing those of infection, inflammation,

cancer and arthritis”%°. A selective Th-1
upregulating activity of WS was demon-
strated in mouse models®®. In infection
models, pre- and co-administration of
WS extract with DPT (diptheria pertusis
tetanus) vaccine resulted in efficient pro-
tective immune responses against lethal
challenge of diphtheria and pertussis tox-
ins. In a study, prophylactic administra-
tion of WS was found to modulate
Listeria-induced suppression by inducing
myeloid progenitors in the bone marrow
and increased IFN-gamma levels’'. In
another study, supplementation of infec-
tious bursal disease virus (IBDV)-
infected chicken with WS root powder
alleviated virus-induced stress and im-
munological alterations, and reduced vir-
al persistence in the host>. WS as an
adjuvant in conjunction with anti-
tuberculosis (TB) drugs used as directly
observed treatment, short-course (DOTS)
showed a favourable effect on symptoms
and immunological parameters in pati-
ents with pulmonary TB*®. Vaccine adju-
vant activity of WS was attributed to
specific ratios and combinations of
withanolides®. In another experiment,
immunorestorative activity of WS was
reported in an anaphylaxis model'’. In
tumour models, WS-derived fractions
showed significant immunomodulatory
activity by counteracting the myelosup-
pressive effects of chemotherapy and in-
ducing an improved immune response
leading to reduction of tumour size'. In
comparative studies of Ashwagandha and
Chinese Ginseng in animal models, supe-
rior activity of WS in terms of immuno-
modulation was observed™.

We suggest that Ashwangandha would
be an effective agent in the management
of COVID-19 through modulation of
host Th-1/Th-2 immunity. WS may be
beneficial in inducing anti-viral immuni-
ty (owing to increased IFN-y responses)
and optimum anti-inflammatory activi-
ties (downregulation of IL-1, IL-6, TNF-
a and other inflammatory mediators)
which are the key targets relevant to
COVID-19 (Figure 1). In addition, other
Ayurveda rasayana such as Tinospora
cordifolia (Guduchi), Asparagus race-

mosus (Shatavari), Phylanthus
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Possible role and immune targets of ashwagandha in prophylaxis of COVID-19. (Top panel)

The phases and mediators of immune response elicited by SARS-CoV-2; the early stage (immune-
protective phase), severe stage (inflammation/damage phase) and end stage. (Bottom panel) The possible
activities of WS on immune mediators during different phases of immune response to SARS-CoV-2.

emblica (Amalaki), etc. also have immu-
nomodulatory properties, and may have
the potential to bolster health and im-
munity of the community in the fight
against SARS-CoV-2 infection®®.

China has boldly adopted integrative
approach involving modern medicine and
traditional Chinese medicine (TCM)*’.
Systematic efforts for investigating TCM
formulations for COVID-19 are under-
way in China®®. Most of the studies fol-
low integrative management employing a
blend of TCM and conventional regi-
mens for diverse clinical end-points
like coronavirus pneumonia, pulmonary
fibrosis, pulmonary function, and im-
provement in quality of life and emo-
tional status. The earlier experiences of
prevention trials for SARS and HINI1
have helped the authorities to plan TCM-
based COVID-19 prevention pro-
grammes in 23 provinces of China®.
Over 60,000 cases have been treated with
TCM till February 2020. The reported
benefits of TCM include reduction in re-
covery time, shortened hospital stays,
improvement in clinical cure rate and the
disease prevention observed in CT scans.

One of the important advantages is limit-
ing transformation of mild to moderate
cases into the critical stage and thereby
enhancing overall prognosis***'. In the
current Indian scenario, lessons from
China are important for planning similar
fast-track clinical trials on simple Ayur-
vedic medicines such as Ashwagandha,
Guduchi, Yashtimadhu and Amalaki for
prophylaxis and management of SARS-
CoV-2 infection.

It is possible to save millions of lives
from SARS-CoV-2 infection by enhanc-
ing host defence. We hypothesize that
efficacy and safety of current therapeu-
tics may be enhanced by reducing inten-
sity of CRS responsible for ARDS. India
has an opportunity for a global leader-
ship in developing evidence-based
prophylactic and therapeutic strategies
on the basis of Ayurveda. The war
against COVID-19 requires transdiscip-
linary approach with the involvement of
researchers from medicine, science,
technology and social sciences. For this
to happen, we need active research colla-
boration among the Ministry of AYUSH,
Ministry of Health (ICMR institutions),
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Ministry of Science and Technology
(CSIR, DBT, DST institutions) and Min-
istry of Human Resource Development
(UGC, AICTE and ICSSR), Government
of India, to fight the war against COVID-
19. It is worth noting that National
Science and Engineering Academies
from India have already taken steps to
establish a joint National Task Force for
S&T response to COVID-19.

There could be good ideas and suc-
cessful experiences of the AYUSH sec-
tor, which can help in the national effort
against COVID-19. Scientific explora-
tion of AYUSH may happen in parallel;
however, the current priority is protect-
ing people. The Prime Minister Narendra
Modi during interaction with AYUSH
stakeholders has rightly advised them to
avoid tall claims without sufficient scien-
tific evidence. He has also appealed for
the involvement of AYUSH sector in the
war against COVID-19. Subsequently,
the National Task Force on COVID-19 is
likely to involve the Ministry of AYUSH
along with ICMR, CSIR, DBT and DST.
This is a welcome step. We suggest that
under current exceptional circumstances,
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interdisciplinary research on evidence-
based Ayurveda interventions should be
prioritized with an open mind for proph-
ylaxis and add-on treatment of SARS-
CoV-2 infection.

1. Zhou, Y. et al., Natl. Sci. Rev., 2020,
nwaa041.

2. Shi, Y. et al., Cell Death Differ., 2020.

Thevarajan, 1. et al., Nat. Med., 2020.

4. Mehta, P. M., McAuley, D. F., Brown,
M., Sanchez, E., Tattersall, R. S. and
Manson, J. J., Lancet, 2020 (published
online 16 March).

5. Kidd, P., Altern. Med. Rev., 2003, 8(3),
223-246.

6. Spellberg, B. and Edwards Jr, J. E., Clin.
Infect. Dis., 2001, 32(1), 76-102.

7. Yan, G. et al., Lancet Infect. Dis., 2020,
S1473-3099(20)30158-4.

8. Guo, X. J., Semin. Immunopathol., 2017,
39(5), 541-550.

9. Ben-Zvi, L. et al., Clin. Rev. Allergy Im-
munol., 2012, 42(2), 145-153.

10. Chopra, A., Saluja, M. and Venugopalan,
A., Arthritis Rheum., 2014, 66(2), 319—
326.

11. Liu, J. et al., Cell Discov., 2020, 6, 16.

12. Chen, Z. et al., medRxiv, 2020.03.
22.20040758

13. Yazdany, J. and Kim, A. H., Ann. Inter.
Med.. 31 March 2020, doi:10.7326/M20-
1334.

14. https://www.mohfw.gov.in/pdf/Advisory-
ontheuseofHydroxychloroquinasprophy-
laxisforSARSCoV2infection.pdf

15. https://www.un.org/sustainabledevelop-
ment/blog/2020/03/un-health-chief-

w2

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

announces-global-solidarity-trial-to-
jumpstart-search-for-covid-19-treatment/

. Saggam. A. et al., J. Ethnopharmacol.,

2020, 255, 112759.

. Chopra, A. et al., J. Rheumatol., 2000,

27, 1365-1372.

. Chopra, A., Saluja, M. and Tillu, G., J.

Ayurveda Integr. Med., 2010, 1(3), 190—
198.

. Chopra, A. et al., J. Ayurveda Integr.

Med., 2018, 9(3), 201-208.

Chopra, A. et al., J. Ayurveda Integr.
Med., 2012, 3(1), 38-44.

Ritchie, A. I. and Singanayagam, A.,
Lancet, 2020, S0140-6736(20), 30691—
30697.

Agarwal, R. et al., J. Ethnopharmacol.,
1999, 67, 27-35.

Diwanay, S., Chitre, D. and Patwardhan,
B., J. Ethnopharmacol., 2004, 90, 49-55.
Gautam, M. et al., J. Ethnopharmacol.,
2009, 121(2), 241-247.

Gautam, M. et al., Int. Immunopharma-
col., 2004, 4, 841-849.

Patil D. et al., Integr. Cancer Ther.,
2014, 13(2), 167-175.

Patwardhan, B. and Gautam, M., Drug
Discov. Today, 2005, 10(7), 495-502.
Sumantran, V. N. et al., Phytother. Res.,
2008, 22, 1342-1348.

Sumantran, V. N., et al., J. Biosci., 2007,
32(2),299-307.

Bani, S. et al., J. Ethnopharmacol., 2006,
107, 107-115.

Teixeira, S. T. et al., Int. Immunophar-
macol., 2006, 6(10), 1535-1542.
Ganguly, B. et al., Trop. Anim. Health
Prod., 2019.

Kumar, R. et al., Indian J. Tuberc., 2018,
65(3), 246-251.

34. Patil, D. et al., Planta Med., 2010, 76,
481-488.

35. Grandhi, A., Mujumdar, A. M. and Pat-
wardhan, B., J. Ethnopharmacol., 1994,
44, 131-135.

36. Patwardhan, B.,
102(10), 1406-1417.

37. Chan, K. W., Wong, V. T. and Tang, S.
C. W., Am. J. Chin. Med., 2020, 1-26.

38. TCM Clinical Studies registered in Chi-
nese Clinical Trial Registry; http://www.
chictr.org.cn (accessed on 29 March
2020).

39. Luo, H. et al., Chin. J. Integr. Med.,
2020, 1-8.

40. Ren,J. L., Zhang, A. H. and Wang, X. J.,
Pharmacol. Res., 2020, 155, 104743.

41. Yang, Y. and Zhang, T., BMJ, 2020, 368.

Curr. Sci., 2012,

ACKNOWLEDGEMENT. We thank Akash
Saggam (AYUSH-CoE, ISHS, SPPU, Pune)
for assistance with the illustration.

Bhushan Patwardhan® Preeti Chavan-
Gautam and Girish Tillu are in the
AYUSH Centre of Excellence, Centre for
Complementary and Integrative Health,
Interdisciplinary ~ School of Health
Sciences, Savitribai Phule Pune Univer-
sity, Pune 411 007, India; Manish Gau-
tam, Sunil Gairola and Suresh Jadhav
are in the Serum Institute of India Ltd,
Pune 411 028, India; Arvind Chopra is
in the Centre for Rheumatic Diseases,
Pune 411 001, India.

*e-mail: bpatwardhan@gmail.com

1160

CURRENT SCIENCE, VOL. 118, NO. 8, 25 APRIL 2020




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


