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Abstract 
The epidermal growth factor receptor is one of the important molecular targets in cancer therapy and tissue repair, 
there are numerous signaling molecules involved in several functions including cell proliferation, differentiation and 
metastasis and suppression of apoptosis. Various methods which have been developed to target epidermal growth 
factor using low molecular weight small molecules and therapeutic antibodies. Over expression and activation of 
epidermal growth factor in tumors and tissue repair is associated with poor prognosis of patients. Therefore, 
epidermal growth factor represents an important molecular target for treatment in clinical oncology. Recently, the 
development of novel epidermal growth factor inhibitors using drugs of natural origin is urgently required. Here, 
we give an overview on natural products derived from medicinal herbs, food sources and microorganisms that are 
able to inhibit epidermal growth factor receptor signaling. 
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INTRODUCTION 
Medicinal plants have been extensively used in 
pharmaceutical industries and R&D sectors showing 
increasing interests in these products. Since centuries, 
natural compounds isolated and purified from various 
plants, animals and microorganisms and used in 
medicinal traditions to treat various diseases without 
a solid scientific basis. Now a day, it is shown that 
plants that were used or still to be used and are able 
to provide relieve for many diseases including cancer. 
On the other hand, use of plant extracts for treatment 
of burns and wound is a common practice followed 
over the decades and it is an important aspect of 
health management. So, most of the medicinal plants 
have a long history of curative properties in wound 
healing.  
 
 

 
Epidermal growth factor 
Epidermal growth factor, polypeptide hormone has 
been isolated from human urine (6045-Da protein with 
53 amino acid residues and three 
intramolecular disulfide bonds) and first epidermal 
growth factor low molecular weight protein isolated 
from adult male mouse submaxillary glands1. 
Epidermal growth factor stimulates the growth of skin 
and corneal epithelium, potent mitogen for certain 
human and mouse fibroblasts in culture2 and it is 
found in macrophages, human platelets, urine, saliva, 
milk, and plasma3. Epidermal growth factor (Fig.1) 
has been shown to interact with epidermal growth 
factor receptor on the cell surface and induced the 
activity of intrinsic protein-tyrosine kinase and this 
protein induced  a signal transduction cascade that  
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results in a variety of biochemical changes within the 
cell i.e. rise in intracellular calcium levels, increased 
glycolysis and protein biosynthesis and also increased 
the expression of certain genes including the gene for 
epidermal growth factor receptor that ultimately lead 
to DNA synthesis and cell proliferation4. 
 
Correlation between medicinal plants with 
epidermal growth factor receptor and cancer 
Epidermal growth factor receptors are transmembrane 
receptors present on the cell membranes and consists 
of the components of extracellular binding, 
transmembrane and intracellular portion of protein 
tyrosine kinase5. After ligand binding to the 
membrane, specific protein tyrosine residues of the 
intracellular domain are autophosphorylated, which 
results in stimulation of the intracellular signaling 
cascade including the Ras/Raf/MAPK (Fig. 2), 
JAK/STAT and PI3K-Akt pathways (Fig.3), leading to 
a multiple number of effects including cell 
proliferation and differentiation, angiogenesis, 
metastasis and antiapoptosis6. 
The epidermal growth factor receptor is a member of 
the ErbB family of receptors consists of four closely 
related protein tyrosine receptor kinases i.e. EGFR 
(ErbB1), Her2 (ErbB2), Her3 (ErbB3) and Her4 
(ErbB4). These receptors activate numerous 
downstream pathways in response to extracellular 
ligands to regulate the diverse functions that include 
differentiation and proliferation, migration and 
survival. Alterations or mutations in these genes play 
an important role in the development and progression 
of many human cancers e.g. Gastric carcinomas, 
expression of HER1 and HER2 is thought to be a 
prognostic factor and target of novel biologic agents. 
The effect of HER3 or HER4 expression in gastric 
carcinomas has not been sufficiently studied. 
Mutations affecting epidermal growth factor receptor 
expression or activity could result in cancer. So, 
researchers focused on medicinal plants which contain 
chemicals that may be able to stop or inhibit the spread 
of cancer cells. The number of active substances 
which is already present in the medicinal plants may 
be capable of inhibiting the growth of tumor cells that 
are resistant to more than one drug. Thus the 
medicinal plants represent an excellent starting point 
for the development of new therapeutic treatments for 
cancers that do not respond to conventional 
chemotherapy regimens. Many plants contain toxic 
substances that they use to protect themselves against 
predators and microbial diseases. The challenge for 
the researchers is now to determine which plant 
substances are medicinal and which are simply 
poisonous and dangerous. Recently, most of the 
medicinal herbs which have been used for a long time 

for demanded health benefits and showed some 
therapeutic properties7, 8, 9. Therefore, now a day, 
researchers focus on novel drug molecules in herbs. 
Actually, most of the herb synthesized compounds 
have provided attractive possibilities for treatment 
strategies and also provided as dietary supplements 
that people take to improve their health. Medicinal 
herbs could serve as a promising approach for cancer 
treatment. Most of the medicinal herbs further insight 
into the molecular mechanisms underlying the clinical 
use of the herbs (e.g., ginsenoside and Kanglaite) as a 
cancer therapy. The identification of target metabolites 
of medicinal plant relevant to diseases allows 
screening for natural products capable of modulating 
these targets10, 11. This may represent the basis for the 
development of rational treatment of diseases such as 
cancer. There are number of natural products have 
served as structural resources in the history of drug 
discovery for cancer therapy.  
 The effect of curcumin on antigrowth action of 

epidermal growth factor receptor intrinsic kinase 
activity in the human epidermoid carcinoma A431 
cells. The cells treated for very short duration with 
Curcumin inhibited EGF receptor intrinsic kinase 
activity in a dose- and time-dependent manner and 
also inhibited EGF-induced tyrosine 
phosphorylation of epidermal growth factor 
receptors12.  

 One of the natural products, Korean Panax 
ginseng serves as a potential anti-cancer medicinal 
plant through pharmacophore-based virtual 
screening and molecular docking studies on 
epidermal growth factor receptor tyrosine kinase 
domain13.  

 Small cyclic peptides especially octapeptide was 
purified through HPLC from somatic seedlings of 
Santalum album L. (sandalwood) exhibiting potent 
biological activity and have great potential for 
anticancer therapy against human breast cancer 
(MDA-MB-231) cell lines14. 

 Eupatorin, constituent of Orthosiphon stamineus, 
medicinal herb giving antiproliferative activities, 
arrest in the G2/M phase of the cell cycle etc 
emerges as a promising agent in anticancer research 
and its leaves are used in the treatment of various 
disorders. The ability of eupatorin to 
nonspecifically inhibit many protein kinases was 
proven and is the probable cause of its cellular 
effects15.  

 The anti-cancer activity of Pharbitis nil (PN) 
ethanol extract inhibited the proliferation of MCF-7 
HER2 cells. This growth inhibition was 
accompanied with the increase of sub G0/G1 
apoptotic fractions which has been used for herbal 
medicinal treatment against diseases in East Asia16. 



www.ijapbc.com           IJAPBC – Vol. 3(1), Jan - Mar, 2014 ISSN: 2277 – 4688 
 
 

212 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Therefore, the exact mechanisms underlying the 
effects of medicinal plants should be investigated 
further in the future to collect the information for the 
sustainable effect of increasing cancer specificity and 
reducing adverse side effects on normal tissues. 
 
Correlation between medicinal plants with 
epidermal growth factor receptor and tissue repair 
Tissue repair concerns many events both contractile 
and chemical and the causing of a wound on anybody 
surface stimulates the wound healing in the skin, 
which is a complex process characterized by 
angiogenesis reepithelialization, granulation tissue 
formation and remodeling of extracellular 
matrix. There are number of host defense mechanisms 
which are rapidly evolved to recognize viral or 
bacterial or fungal pathogens which render them 
harmless and ultimately repair the damaged tissue. 
This type of complex and highly regulated sequence of 
events can also be triggered by environmental stimuli 
such as noxious mechanical and chemical agents. Due 
to epidermal growth factor receptor becomes rapidly 
over-expressed following tissue injury which is 
followed by a progressive decline paralleling the 

re-epithelialization process17. The epidermal growth 
receptor is detected in fibroblasts, keratinocytes and 
endothelial cells which indicated the establishment of 
autocrine and paracrine loops by the wound’s cells. It 
has been observed that the healing due to shrinkage 
observed in aged animals and humans may be related 
to a sensitive loss of the epidermal growth factor 
receptor expression especially fibroblasts18. The main 
aim of wound care is to promote wound healing in the 
shortest time possible with minimal pain, discomfort 
and scarring to the patient and must occur in a 
physiological environment, conducive to tissue repair 
and regeneration. It involves continuous cell-cell 
interaction and cell-matrix interactions that allow the 
process to proceed in different overlapping phases and 
processes including inflammation, wound contraction, 
reepithelialization, tissue remodelling, and formation 
of granulation tissue with angiogenesis.  
India has a rich tradition of medicinal plants and 
these plant extracts are used by tribals who are 
generally used for the treatment of cuts, wounds, and 
burns. Most of the pharmacological reports are 
available on Indian medicinal plants employing 
various wound healing models due to disruption of 
the cellular and anatomic continuity of a tissue and 
showed its molecular mechanism19. Generally, wound 
healing consists of integrated cellular and 
biochemical events leading to reestablishment of 
structural and functional integrity with regain of 
strength in injured tissues20. There are number of 
natural products have served as structural resources 
in the history of drug discovery which correlate with 
epidermal growth factor for tissue repair therapy. One 
of the example plant polyphenols showed antioxidant 
and superoxide scavenging properties and these 
properties depends on the chemical structure of 
polyphenolic core and the presence of sugar moieties, 
time-dependently up and down regulated 
proinflammatory and repair regulating chemokines 
and accelerated in vitro and in vivo wound healing 



www.ijapbc.com           IJAPBC – Vol. 3(1), Jan - Mar, 2014 ISSN: 2277 – 4688 
 
 

213 
 

through their interaction with different cytoplasmic 
and nuclear components of epidermal growth factor 
receptor system21. 
 
CONCLUSION 
There is an increasing interest in finding 

extracts/fractions/pure molecules isolated from 
medicinal plants with cancer and tissue repair (wound 
healing efficacy) although the use of such medicinal 
plants for treating cancer and tissue repair is a 
common practice in traditional medicine.  

 
REFERENCES 
1. Carpenter G, Cohen S. Epidermal growth factor. J. 

of Biol. Chem. 1990, 265 (14): 7709 – 7712. 
2. Herbst RS. Review of epidermal growth factor 

receptor biology. Int. J. of Radiation Oncology, 
Biology, Physics 2004, 59 (2 Suppl): 21 – 26. 

3. Ramzi SC, Vinay K, Nelson F, Fausto N, Stanley 
LR, Abul KA. Robbins and Cotran pathologic 
basis of disease. St. Louis. Mo. Elservier Saunders. 
2005, ISBN 0-7216-0187-1. 

4. Fallon JH, Seroogy KB, Loughlin SE, Morrison 
RS, Bradshaw RA, Knaver DJ, Cunningham DD. 
Epidermal growth factor immunoreactive material 
in the central nervous system: location and 
development. Science. 1984, 224 (4653): 1107–9. 

5. Cohen S, Carpenter G, King L Jr. Epidermal 
growth factor-receptor-protein kinase interactions. 
Co-purification of receptor and epidermal growth 
factor-enhanced phosphorylation activity. J. Biol. 
Chem. 1980, 255: 4834–4842. 

6. Ciardiello F, De Vita F, Orditura M, Tortora G. 
The role of EGFR inhibitors in nonsmall cell lung 
cancer. Curr. Opin. Oncol. 2004, 16: 130 – 135. 

7. Chauhan NS, Sharma V, Thakur M, Dixit VK. 
Curculigo orchioides: the black gold with 
numerous health benefits. J. of Chin. Int. Med. 
2010, 8(7): 613–623. 

8. May BH, Zhang AL, Zhou W, Lu CJ, Deng S, Xue 
CC. Oral herbal medicines for psoriasis: a review 
of clinical studies,. J. of Chin. Int. Med. 2012, 
18(3): 172–178. 

9. Butt MS, Sultan MT. Ginger and its health claims: 
molecular aspects. Crit. Revi. in Food Sci. and Nut. 
2011, 51 (5): 383 – 393. 

10. Zong A, Cao H, Wang F. Anticancer 
polysaccharides from natural resources: a review 
of recent research. Carbohyd. Poly. 2012, 90(4): 
1395 – 1410. 

11. Efferth T, Koch E. Complex interactions between 
Phytochemicals. The Multi-Target Therapeutic 
concept of Phytotherapy. Curr. Drug Targ, 2011, 
12(1): 122 – 132. 

12. Korutla L, Kumar R. Inhibitory effect of curcumin 
on epidermal growth factor receptor kinase 
activity in A431 cells. Biochim. et Biophys. Act. 
(BBA) – Mol. Cell Res. 1994, 1224(3): 597 – 600. 

13.  Kumar NS, Karpagam V, Sathiyamoorthy S, Woo 
MJ, Kim YJ, Yang DC. Computer-aided 

identification of EGFR tyrosine kinase inhibitors 
using ginsenosides from Panax ginseng. 
Computers in Bio. and Med. 2013, 43 (6): 786 – 
797. 

14. Mishra A, Gauri SS, Mukhopadhyay SK, 
Chatterjee S, Das SS, Mandal SM, Dey S. 
Identification and structural characterization of a 
new pro-apoptotic cyclic octapeptide cyclosaplin 
from somatic seedlings ofSantalum album L. 
Peptid. 2014 (article in press). 

15. Dolečková I, Rárová L, Grúz J, Vondrusová M, 
Strnad M, Kryštof V. Antiproliferative and 
antiangiogenic effects of flavone eupatorin, an 
active constituent of chloroform extract of 
Orthosiphon stamineus leaves. Fitoter. 2012, 83(6): 
1000 – 1007. 

16. Ju JH, Jeon MJ, Yang W, Lee KM, Seo HS, Shin I. 
Induction of apoptotic cell death by Pharbitis 
nil extract in HER2-overexpressing MCF-7 cells. J. 
of Ethnopharm. 2011, 133 (1): 126 – 131. 

17. Werner S, Grose R. Regulation of wound healing 
by growth factors and cytokines. Physiol. Rev. 
2003, 83: 835-870. 

18. Simpson RM, Wells A, Thomas D, Stephens P, 
Steadman R. Aging fibroblasts resist phenotypic 
maturation because of impaired 
hyaluronandependent CD44/epidermal growth 
factor receptor signaling. Am. J. Pathol. 2010, 176: 
1215 - 1228. 

19. Kumar B, Vijayakumar M, Govindarajan R, 
Pushpangadan P. Ethnopharmacological 
approaches to wound healing—Exploring 
medicinal plants of India. J. of Ethnopharm. 2007, 
114 (2): 103 – 113. 

20. Rawat S, Singh R, Thakur P, Kaur S, Semwal A. 
Wound healing Agents from medicinal plants: A 
Review. Asian Pac. J. of Trop. Biomed. 2012, 2(3):  
S1910-S1917 

21. Pastore S, Lulli D, Fidanza P, Potapovich AI, 
Kostyuk VA, Luca CD, Chik EM, Korkina LG. 
Plant polyphenols regulate chemokine expression 
and tissue repair in human keratinocytes through 
interaction with cytoplasmic and nuclear 
components of epidermal growth factor receptor 
system. Antioxid. and red. Signaling. 2012, 16 (4): 
314-328. 


