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Abstract

In today’s era use of immunomodulators has tremendously increased to treat various human and
animal diseases like viral diseases,cancer, autoimmune diseases, inflammantary conditions etc.
Immunity is the body’s natural ability to identify and resist various infectious disease and disorders.
Immunomodulators are biological or synthetic substances that can stimulate suppress or modulate any
aspect of immunity including adaptive as well as innate immunity. Various factors such as balanced
diet,environmental temperature,stress, pathogenic and non-pathogenic bacteria,proper exercise affect
the immunity. Natural drugs are used since ancient times for treatment of various diseases because of
minimal side effects. Natural compounds are also used enormously as immunomodulators. There are
about 1000 natural compounds having immunomodulatory effect they either affect the immune cells
or affect the antibody secretion and influence the immune response. Here in this review we have
discussed in detail definition of immunity,concept of immunomodulators,classification of
immunomodulators,correlation between immunomodulators and Ayurveda and Ayurvedic plants
having immunomodulatory activity. The main purpose of this review is to highlight efficacy of

available literature on Ayurvedic plants as immunomodulators.
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Introduction Acharya Chakrapani in terms of Vyadhikhamatva. Basic

) ) o o ~ pathway of immunity.[10]

Since a long time, the traditional medicinal plants have been in
the treatment regimen ' for Immune System
healthcare of people, to cure variety of diseases.

[1] Herbal medicines(drugs) have immunomodulatory property
because they stimulate both specific and nonspecific immunity.
[2] Usually India is known for its traditional healthcare system
Ayurveda, Siddha and Unani.Ayurveda is probably one of the
best known and it is believed to have originated over 6
thousand years ago. Ayu-Life,Veda-Knowledge of life.[3]
Ayurvedic herbal medications are widely used for modulation
of immune response.[4] Immunnomodulation of immune
response come up with a substitute for a variety of disease
conditions and with immunodeficiency and also the herbal
immunostimulants getting more importance and visibility.[2,5]
Modulation of immune system refers to any change in immune
response such as suppression, expression, agumentation of
immune system.[6] The review has focused on plants having
Immunomodulatory Activity.[7] Immunity is the body’s natural
ability to identify and resist various infectious disease and
disorders.[8] Immunity comprises of both specific and non-
specific components.[9] As the infant grows his immune
system continues to develop.[10] Immunomodulators are
biological or synthetic substances that can stimulate, suppress
or modulate any aspect of immunity including adaptive as well
as innate immunity.[11-13]

Immunity

Immunity refers to the state of protection against infectious
disease.[14] In Ayurveda immunity has been explained by

1

The immune system is designed to defend host from invading
pathogens and to eliminate disease, it also maintains
homeostasis within the body of healthy organism.[15,16] The
structure of immune system is multilayered, with defenses on
several level.

First barrier against infection is skin

Second one is physiological, where conditions like the
temperature and pH of body provide unsuitable conditions for
foreign organisms.[8]

The immune system has been categorized into innate (non-
specific) and adaptive immunity (specific).[17]

. The innate immune system- Innate immunity consist of a
series of host defenses including barrier function, cytokines,
phagocytes, natural killer cells(NK)cells and gamma delta (gd)
T cells to provide the initial (nonspecific) response to a
pathogen or injury.[13]

*  The adaptive immune system- Adaptive immunity is called
as acquired immunity. The adaptive immune system differs
from the innate response as it is specific, has an element of
memory and is unique to vertebrates.[18]
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Concept of Inmunomodulators

Immunomodulators arebiological or synthetic entities which
can influence any component or function of the immune
system in a specific or nonspecific method.[19,20]
Immunomodulators shows their activity in the following
manner. Administration of immunomodulators — activates
macrophage and granulocytes — increasing phagocytosis.[21]

In other words immunomodulators can be called as an active
agent of immunotherapy.[22]
Classification of Inmunomodulators

a) Immunoadjuvants: Immunoadjuvants are used to enhance
efficacy of vaccines therefore considered as specific and true
immunomodulators of immune system.[11,23]
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b) Immunostimulants: Immunostimulants are also known as
immunomodulators.[15] The substance (drug and nutrient)
which stimulate immune system by inducing activation or
increasing activity of any organ.[21] They can act through
innate as well as adaptive immune response.[25]
Immunostimulants can act as immunotherapeutic agent, in
those who have an immune impairement.[26] In normal
healthy individuals, they are expected to serve as prophylactic
and promoter agents i.e. as immunopotentiators.[25,27]

c)immunosupressants: Immunosupressants are structurally
and functionally heterogeneous group of drugs which are often
administered in combination regimens to suppress the immune
response and to treat various type of organ transplant rejection
and autoimmune diseases.[28,44]

Correlation between Immunomodulators and
Ayurveda

Now a day’s Ayurvedic immunomodulators are widely used in
the management of health and disease[24]. Ayurveda is a most
ancient and currently most important tradition practiced widely
in India and other countries[8]. The basic concept of
immunomodulation is existed in Ayurveda as well as is being
practiced by the Ayurvedist for centuries. In Ayurvedic practice
immunity can be enhanced by using Rasayana, Lehan and
Ojovardhaka remedies. Immunomodulatorsare becoming a
central part of 215! medicine [29]. The detailed description of
over 700 herbs is given in the Atharvaveda (around 1200BC),
Charak Sambhita and Sushrut Samhita [8].

Table 1. List of Common Plants Having Immunomodulatory
Activity.

Botanic | Commo | Family | Part Other Chemic | Ref
al n name used Biologic | al
Name al Constit

uents
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Properti
es
Ocimu | Tulsi Labiate | Whole | Carmin | Essential oils| [13,18,3
m ae plant ative, such as eugenol,| 5]
sanctu stomac | cavacrol,
m Linn. hic, R
/ derivatives of
antispa . .
smodic, urspllc_ acid,
apigenin
antiasth
matic,
hepatop
rotectiv
e
Morus Brahmd | Morace | Fruits, Immuno | Flavono | [8,15,43]
alba aru ae leaves, | nutritive | ids,
Linn. bark s anlthocy
hepatop | anins
rotectiv
e,
Expecto
rant,
hypoch
olestero
laemic,
diuretic
Panax | Ninjin Araliace | Fruits, | Adapto | Saponi | [13,37,25]
ginseng ae root genic ns such
Wall. properti | as
es, ginseno
antiarrh sides,
ythmic. | panaxdi
ol,
panaxtri
ole and
oleanoli
c acid
Achillea | Yarrow | Compo | Leaves | Anti- Flavono | [8,38]
millefoli sitae inflamm | ids,
um C. atory, alkaloid
Koch antispa | s,
smodic, | polyace
. tylenes,
antipyre
tic, coumari
diuretic. | ns,
triterpe
nes
Aloe Kumaar | Liliacea | Gel Purgati | Anthraq | [13,34,35,21]
veraTou | i e from ve, uinone
rn.ex leaves | emmen | glycosid
Linn. agogue, | es
emollie
nt,
antinfla
mmator
y.
Androgr | Kaalme | Acanth | Leaves | Hepato | Diterpe | [12,13,26,39,41]
aphispa | gha aceae protecti | nes
niculata ve,
Nees antispa
smodic,
blood
purifier,
febrifug
e.
Aspara | Shatav | Liliacea | Roots Antioxid | Saponi | [8,10,13,22]
gus aari e ant,ulce | ns,
racemo r sitoster
sus healing | ols
Wild. agent,
nervine
tonic,
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antigout cumbDe oumarin
. sf. s
Murray | Surabhi | Rutace | Leaves | Antifun | Coumar | [8,38] Cissam | Paatha | Menisp | Roots Antipyr | Hayatin | [8]
akoenig | ni- ae gal, in, pelospa ermiace etic, e
ii (L)| nimba insectici | carbazo reira ae analges | alkaloid
Spreng. dal, le Linn. ic, s
insectici | alkaloid antilithic
dal. s,
glucosi Abutilon | Atibalaa| Malvac | Whole | Diuretic | Flavono | [13]
de indicum eae plant s ids,
linn. antibact | triterpe
Courou | Nagalin | Lecythi | Fruits, | Antifun | Steroid | [8,15,43] erial noids
pitaguia | ga daceae | flowers | gal. s,
nensisA flavonoi Chlorop | Safedm | Liliacea | Roots Antifun | Sapoge | [8,43]
ubl. ds, hytumb | usli e gal. nins
phenoli orivilian
cs umSant
.F
Tinospo | Amrita, | Menisp | Entire Hypogly | Alkaloid | [13,6,22,41]
racordif | guduuc | ermiace | herb caemic | al Alterna | Snow Amaran | Herb Antitum | Flavono | [8]
oliaMier | hii ae agent, constitu ntherat | Ball thaceae or, anti-| ids,
S. antipyre | ents enellaC inflamm | triterpe
tic. such as olla atory. nes
berberi L L
ne, Ganod_e Reishi Polypor | Whole | Antioxid _Flavono [13]
tinospor rmaluci | mushro | aceae plant ant |d_s,
ic acid dum om triterpe
(Fr) P. nes
L . : h Karst.
agena | Katu- Cucurbi | Leaves, | Purgati | Cucurbi | [8]
et tumbi | taceae | fruit omotic, Laect:_’ Nyctant | Paarja | Oleace | Leaf, | Antiviral | Iridoidgl | [8,42]
Mol. glycosid hes ata ae seeds ,hepatq ucoside
ase arb(_)r- protec_tl s
tristis L. ve,anti-
Termina | Arjuna | Combre | Leaves, | Cardiot | Flavono| [8,13,38] inflamm
liaarjun taceae | bark onic, ids, ato.ry’
aRoxb. diuretic, | oligome am'SPa
prescrib | ricproan smodic.
ed for fgf:fsyan Actinidi | Actinidi | Actinidi | Fruits/ | Antilepr | Alkaloid | [13,36]
hyperte amacro | a aceae whole otic. s,
nsion. sperma plant saponin
C. F. s
Bauhini | Kaanch | Caesal | Roots, Antifun | Flavono | [13,38] Liang
a ana piniace | bark, gal, ids,
variegat ae buds astringe | beta- Acacia | Khadira | Legumi | Leaf Hypogly | Flavono | [8,13,38]
aLinn nt. sitoster catechu nosae caemic, | ids,
ol, Willd. astringe | tannis,
lupeol nt querceti
n
Urenalo | Naagab | Malvac | Roots, | Diuretic | Flavano | [8,38]
bata ala eae fruits, , ids and Boswell | Shallaki | Bursera | Gum Hypogly | Triterpe | [8]
Linn. flowers | emollie | glycosid ia spp. ceae resin caemic. | nes,
nt, es ursanes
antispa
smodic. Hibiscu | Japaa | Malvac | Flowers | Antidiar | Cyclopr | [13]
s eae rheal, opanoid
Gymne | Gurmaa | Asclepi | Leaves | Antidiab| Sapoge | [8,38] rosasin anti- s
masylv | r adacea etic, nins ensis inflamm
estre e diuretic, Linn. atory.
R.Br. antibilio
us. Cleome | Tilaparn| Cleoma | Aerial Anti- Hexaco | [8,38,40]
gynandr| i ceae parts inflamm | sanol,
Cordias | Shlesh | Boragin | Leaf, Anti- Alpha- | [8,13] a Linn. atory kaempf
uperba | maatak | aceae | fruit, inflamm | amyrin ) erol
Cham. | a bark atory, Antican
and C. antimicr cer
rufesce obial. ) .
ns Hyptiss | Tumba | Lamace | Leaf, Carmin | Lupeol, | [13]
uaveole | aka ae flowers | ative, beta-
A.DC. ns (L. antispa | sitoster
Poit. smodic. | ol
Picrorhi | Kutki Scroph | Whole | Antioxid| Iridoid [8,36]
zascrop ulariace | plant, ant. glycosid Randia | Madana| Rubiac | Fruits Chloros | Saponi | [13]
hulariifl ae roots es, dumeto eae is, ns,
oraBent amphic rumLa antiarth | triterpe
h. oside mk. ritic. nes
Heracle | Golpar | Apiacea| Shurb, | Antimicr| Flavono | [13,36] Allium | Persian | Alliacea | Herb Antirhe | Thiosulf | [8,13,37]
umpersi e whole | obial. | ids, hirtifoliu | shallot | e umatic, | inates,
plant furanoc mBoiss. anti-
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inflamm | flavonoi antimal
atory. ds arial.
Citrus Japane | Rutace | Fruits Antioxid | Aurapte | [13,37] Boerha | Punarn | Nyctagi | Herb Immuno | Alkaloid | [13,25]
natsuda | se ae ant ne, aviadiff | ava naceae stimulat
idaiHay | summer flavonoi usa ory
ata grape ds
fruit Bugula | Brown | Bugulid | Marine | Immuno| Macroc | [8]
neritina | bryozoa | ae inverteb | modulat | ycliclact
Acanth | Prickly | Araliace| Shoots | Lympho | Biopoly | [13,38] L ns rates or. ones
opanax | spine ae and - mers . . . -
sessilifl roots prolifera igrs;z rI?'Eg'som :\E/]Igle;zgh Leaves ggit;Tlcr iFdI:vono [8,13]
orus tive ; O -
(Rupr. activity. saNied. Z:Ilomd :2?n|ns,
Py . ) pene
Maxim.)
Calend | Garden | Asterac | Flowers | Antitum | Polysac | [13,38]
Agelas | Agelas | Porifera | Sponge | Phagoc | Glycolip | [13] ula Marigol | eae or charide
mauritia ytotic id (a- Officinal | d antiviral | s,
nus activity. | galacto isL. activity, | proteins
sylcera anti-HIV | , fatty
mide) propert acids,
Aphano Chrooc | Cyanob | Inhibits | Exopoly | [8,13] es- C‘T"J"te”
theceha occales | acteriu | influenz | sacchar z;vso’noi
lophytic m avirus. | ide ds
a triterpe
. . . noids
Apiumg | Celery | Apiacea| Leaves, | Anti- Flavono | [8,13]
ravgole Seeds | e seeds inflamm | ids, . Camelli | Tea Theace | Leaves | Antican | (_)Epig | [12,13,15]
nsLinn. atory. coumari a ae cer aliocate
ns sinensis activity, | chingall
Genus | Marlber | Myrsina | Shrub, | Antimet | Peptide | [8] L :g)vl\;jerin thee‘rceti
Ardisia | ry ceae Branch | astatic | s, 9 n
es drug, saponin activity, ’_ )
and anti-HIV | s, anticata galllcam
leaves propert Isocpu ract
Y- marins, activity,
quinone hepatop
s and rotectiv
alkyl e and
phenols antioxid
ant.
Genus | Pipevin | Aristolo | Leaves | Antiangi| Aristolo | [8,13]
Aristolo | e chiacea ogenic, | chic Cannab | Commo | Cannab | Leaves | Immuno| Cannab | [8]
chia e employ | acid is sativa| n hemp | aceae modulat | inoids
ed in ory.
prostate
Cancer Carpobr| Fig Aizoace | Flowers | Immuno | Alkaloid | [8,13]
: otusedu | Marigol | ae , fruit modulat | s
Artemisi| Wormw | Compo | Herb Immuno| Artemisi| [8,13] lisL. d or.
Znnuau ood sitea :n;;pres nin Centell | Brahmi | Umbeliif| Herb | Immuno | Triterpe | [8,13]
nn ’ aasiatic erae modulat | noidsap
’ aLinn. or. onins
Genus‘ Aspergil| Trichoc | Fungus | Antifun | Polyene [8] Cistanc | Cistanc | Oroban | Herb Immuno | Polysac | [13]
iAsperglI lus omacea gals - hedeser| he chacea modulat | charide
us e triazole .
ticola e or,
Botryllu | Botryllu | Botryliid| Tunicat | Antioxid| Cytokin | [8,13] i“g';‘:%e"
sschlos | s ae es ant, es
seri antiviral comitog
, enic
antimicr activitie
obial S.
and
Antitum Clionac | Borimg | Clionaid| Sponge | Antibact| Cliona | [8]
oral elata sponge | ae erial mide,
’ activity. | dehydro
Bidensp| Beggar-| Asterac | Flowers | Anti- Polyace | [8] g:paml
ilosalL. ticks eae , leaves | inflamm | tylenes
;tw?‘r?llj’no Cordyc | Militaris | Clavicip | Fungus | Anti- Cordyc | [8]
suppres epsmilit itaceae inflamm | epin,
sive arisL. atory. cordyce
! ps acid
antibact
erial
and
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Pestalot Amphis | Fungus | Immuno | Terpene | [8]
iopsisle phaeria modulat | s
ucothes ceae or
Piper Pipali Piperac | Fruits Antioxid | Alkaloid | [8,9,35,36,38]
longum eae ant s
L.
Rhodiol | Rosero | Crassul | Rhizom | Immuno | Phenoli | [13]
a ot aceae es stimulat | cs
imbricat ing
e Gray. properti
es.
Silybum | Milk Asterac | Flowers | Antioxid | Flavono | [13,38]
marianu | Thistle | eae ant. id
mL.
Salicorn | Glassw | Chenop | Herb Immuno | Polysac | [13]
iaherba | ort odiacea modulat | charide
cea e or. s
Viscum | Mistleto | Loranth | Leaves | Antitum | Viscoto | [8]
album e aceae and oral xins,
L. young effect. polyphe
. nols,
twigs,
berries polysac
charide
s
Thujaoc | White Arborvit | Leaves | Immuno | Polysac | [8,13]
cidental | cedar ae modulat | charide
isL. or S
Curcum | Turmeri | Zingiber| Rhizom | Antican | curcumi | [16,30,34,45]
a longa| c aceae e cer,anti | noids
L. oxidant
anti-
angioge
nic,anti
prolifera
tive
Allium Lahsun | Amarylli| Bulb Antiviral | Scordini| [12,15,21]
sativum | a daceae , n, alliin,
antihyp | acrolein
ertensiv | , diallyl-
e, trisulphi
carmina | de,
tive, diallyl-
stimula | disulphi
nt, de
antibioti
c
Emblica | Amalaki| Euphor | Fruit Immuno | Tannins | [15,22]
officinali biaceae modulat | ,
s or, vitamin
diuretic, | C
laxative
Withani | Ashwag | Solanac| Whole Antibact| Alkaloid | [22,31,41,42,46]
asomnif | andha,l | eae plant erial, s,
era ndian hypolipi | steroida
ginseng demic |
lactone
S,
saponin
s
Glycyrr | Liquiric | Legumi | Roots, | Antioxid | Glycyrr | [21,22,28]
hizagla | e sweet| nosae stolons | ant hizin,
bra root polysac
Linn. charide
Azardic | Neem Meliace | Leaf Immuno | Azadira | [22,23,31]
aindica ae potentia | chtin,
tor, anti-| nimbin,
infectiv | gedunin
e, ,gallic
acid,

Crinum | Milk Amarylli | Herb Immuno | Alkaloid | [8,13]
latifoliu | and daceae modulat | s
mAndr. | Wine or
Lily
Dracoc | Dragon-| Lamiac | Herb Immuno | Essenti | [8,13]
ephalu | Head eae modulat | al oil
mKotsc or
hyi
Echinac | Cone Asterac | Flowers | Treatm | Polysac | [8,13]
ea flower | eae ent for| charide
angustif commo
olia n cold,
immuno
modulat
or.
Eclipta | Bringraj | Compo | Leaves | Antican | Triterpe | [13,38]
albal. | a sitae cer, noidglu
antilepr | coside
otic,
analges
ic,
antioxid
ant,anti
myotoxi
c.
Euphor | Asthma | Euphor | Herb Anti- Quercit | [8,38]
bia weed biaceae inflamm | ol,
hirtalinn atory myricitri
activity, | n, gallic
sedativ | acid
e and
anxiolyti
c
activity.
Evolvul | Shankh | Convolv| Herb Brain Alkaloid | [8,13]
usalsin | pushpi | ulaceae tonic. s
oidesLi
nn.
Haussk | Haussk | Apioide | Herb Immuno| Phenoli | [8]
nechtia | nechtia | ae modulat | cs
elymati or.
ca
Inonotu | Chaga | Hymen | Mushro | Antitum | Polysac | [13]
sobliqu | Mushro | ochaeta| om or. charide
us om ceae
Pers.
Larread | Creosot | Zygoph | Herb Anti- Lignans | [13]
ivaricat | e Bush | yllacea inflamm
aDC. e atory.
Lycium Solanac| Fruits Antioxid | Polysac | [8,13]
barbaru eae ant. charide-
mLinn. protein
comple
xes
Matricar| Chamo | Rhabdo | Flowers | Immuno| Protein | [13]
iacham | mile viridae modulat
omilla or.
Mollugo | Carpet | Mollugi | Herb Immuno| Quercet| [13]
verticilla| weed naceae modulat| in,
taL. or. triterpe
noid
glycosid
es
Moringa| Sahijan | Moringa| Leaves | Antioxid | Vitamin | [8,28]
oleifera ceae ant. A, B, C,
L. caroten
oids,
saponin
s
5
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anxiolyti | catechi
[ n, NB-2
peptido
glycan

Future Prospects

From ancient times plant derived medicines and folklore
medicines have been used for the drug design and development
of therapeutic agents.[1,30] Herbal and traditional botanical
products are good alternatives to conventional chemotherapy.
[31] Presently researchers are fascinated towards plant derived
therapeutics and the research is based on investigation for
some plant biochemical in the form of the single compound as
lead molecule concerned with particular target linked with
disease.[1,30] Numerous plant derived compounds have been
identified over the years which possess immunomodulatory
characteristics but the systematic, proper and multidisciplinary
approach is required for picking out active constituents from
different medicinal plants and their different medicinal effects
using modern techniques.[16,32] Two approaches can be
followed for developing successful drugs from medicinal
plants. First one is the phytochemical approach, which depends
on identifying the active principle and developing pure
phytochemicals as drugs. Yet this type of drug discovery is
costly and also time consuming. The second approach is a
phytotherapeutic approach wherein standardized crude drug
preparations can be used as drugs with modern standards of
safety and efficacy. As far as the Indian medicinal plants are
concerned, the second approach could be followed.[33]

Conclusions

Herbal plants or extracts having immunomodulatory activity
and when co-administered with vaccines may be helpful in
obtaining higher protective antibodies against different
infections caused by viruses, bacteria efc. Natural
immunomodulators are used widely because of high efficacy,
low toxicity, low cost.
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