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ARTICLE INFO ABSTRACT

Keywords: Natural products are of great surge in the identification of chemopreventive agents and biologically active
Adaptogen molecules for the development of new promising therapeutic agents. These agents influence the cascade of
Immunomodulator

biochemical and molecular signalling pathways involved in numerous physiological and pathological processes.
The natural agents combat the dogma associated with the most dreaded, unconquered health concern and a
multigenic disease- cancer. A category of plants known as adaptogens maintain perturbed homoeostasis, aug-
ment adaptations to noxious stimuli (exposure to cold, heat, pain, general stress, infectious organisms) and offer
endurance to attenuate several disorders in human beings. The well known adaptogens and immunomodulators
such as Rhodiola rosea, Withania somnifera, Tinospora cordifolia, Bacopa monnieri, Emblica officinalis, Glycyrrhiza
glabra, Asparagus racemosus, Ocimum sanctum and Panax notoginseng claimed to have significant antioxidant and
anticarcinogenic properties due to the presence of various biologically active chemical compounds. Their im-
munopotentiating activity is mediated through the modulation of T-cell immunity biochemical factors, tran-
scription factors, some genes and factors associated with tumor development and progression. The combinatory
formulation of active immunostimulating constituents from these plants may provide better homeostasis. These
immunostimulant factors suggest their potential therapeutic significance in adjuvant or supportive therapy in
cancer treatment.

Biochemical factors

chemotherapy. It has been a source of novel active agents that may
serve as the leads in developing efficacious drugs for a multitude of
disease indications [6]. The universal research on drug development
through molecular approaches spotlights the targeted therapy em-
ploying natural bioactive molecules [7-9]. There are numerous studies
indicating the intervention of natural products with this prolific dis-
ease. The plant derived bioactive components, such as stilbenes, an-
thocyanins, procyanidins, epicatechin, gallocatechin gallate, acet-
ogenins, isorhamnetin, 4-methylsulfanyl-3-butenyl glucosinolate,
sulforaphane, allyl isothiocyanate, hemagglutinin, lycopene, tomatine,
lectin, suchasalliin, allicin, diallyldisulfide, allyl mercaptan, S-allylcys-

1. Introduction

Significant immunity variations in a healthy human being can be
greatly driven by the non-inheritable environmental influences. The
impact of these influences exaggerates with exposure to the pathogens
and microbes as age increases [1]. The immune system is chronically
impaired by rigorous infections (bacterial, viral), toxic environmental
agents (pollutants, pesticides, allergens), undernourishment, psychic
anxiety, endogenic autoimmune reactions, cancer and prolonged che-
motherapy or radiotherapy [2]. Globally among these factors, cancer is
one of the top causes of deaths in recent years [3]. Cancer is char-

acterized as the disease which is self sustained in upgrading pro-
liferative signals, silent to anti-growth signals, escape programmed cell
death, possess inexhaustible replication potential, upregulate angio-
genesis, facilitate tissue invasion and metastasis [4,5]. Nature has been
the revolutionary basis of traditional medicinal system for millennia
and the plant derived agents have been the key precursors in cancer
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teine, curcumin, 6-shogaol and 6-gingerol, targets the biochemical and
molecular signalling pathways associated with cancer [10].

The anticancer medicines like vinblastine, vincristine, paclitaxel,
docetaxel, cabazitaxel, etoposide, sorafenib, topotecan and irinotecan
are some well known plant derived clinically active drugs [11,12].
However, these and other chemotherapeutic agents are known to cause
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