
Short communication 
Volume 1 Issue 1 - April  2017
DOI: 10.19080/MABB.2017.01.555554

Mod Appl Bioequiv Availab
Copyright © All rights are reserved by Arunakaran J

Nimbolide Inhibits Cell Survival and Proliferation 
of IGF1 Mediated PI3K-Akt and MAPK Signaling 

in Human Breast Cancer Cells and TNF-Α/TNFR1 
Mediated Signaling Molecules in Prostate Cancer

Arunakaran J1*, Elumalai P2 and Raja Singh P3

1Meenakshi Academy of Higher Education and Research, India
2,3Department of Endocrinology, University of Madras, India

Submission: March 08, 2017; Published: April 19, 2017

*Corresponding author: Arunakaran J, Meenakshi Academy of Higher Education and Research, West KK Nagar, Chennai, India,  
Email: 

Introduction
Nimbolide was first derived from the leaves and flowers of 

need. Neem Azadirachtaindica is a traditional medicinal plant of the 
Meliaceaefamily widely distributed in Asia, Africa and other tropical 
parts for the world. Studies of extracts from leaves, flowers, fruits 
and seeds have shown promising chemo preventive and therapeutic 
effects in pre-clinical research [1-2]. Demonstrated that extracts of 
Neem leaf have been reported to be non-toxic and non-mutagenic and 
are found to possess immunomodulatory as well as anti-inflammatory 
and anti-carcinogenic properties. Anticancer effects of ethanolic 
Neem leaf extracts on prostate cancer cell line have also been studied 
in our laboratory [3]. Our previous studies also demonstrated 
that induction of apoptosis and inhibition of PI3K/Akt pathway in 
androgen dependent and androgen independent prostate cancer cells 
by ethanolic Neem leaf extract [4]. Ethanolic Neem leaf extract induces 
apoptosis and inhibits the IGf signaling pathway in breast cancer cell 
line [5].

Nimbolide (5,7,4’-trihydroxy-3’,5’-diprenylflavanone) a 
tetranortriterpenoid, consists of a classical limuloid skeleton with an 
α, β-unsaturated ketene system and a δ-laconic ring [6]. Literature 
evidence reveals that α, β unsaturated ketene structural element is 
responsible for the anti-cancer activity of Nimbolide [7].

Breast cancer is the leading cause of cancer related deaths in 
women. The incidence of breast cancer is on the rise and rapidly 
becoming the number one cancer in women. The insulin like growth 
factor (IGF) system is involved in the proliferation, survival and 
migration of tumor cells. IGF-1 receptor is a receptor tyrosine kinase 
that is over expressed in about 70% of breast cancer. It is established 
that the consequences of IGF1R activation by its legends result in 
the recruitment of major adopter signaling protein such as Src/
Collagen homology protein, which leads to interaction with Grb2/ 

 
SOS [8]. Recruitment of these molecules activates two distinct signal 
transduction pathways. One pathway activates Ras, Raf and mitogen 
activated protein kinase resulting in the transcription of genes that 
derives proliferation. The other pathway involves phosphoinositide 
[3]. Kinase (PI3K)/Akt that is responsible for cell survival and anti-
apoptotic signal transduction [9]. Interruption of IGF signaling has 
been shown to inhibit tumor growth, block metastasis and enhance the 
effects of other forms of cancer treatment [10]. proved that Nimbolide 
strongly inhibited the growth of both estrogen positive and negative 
breast cancer cells by down regulating IGF signaling molecules. The 
blockage of IGF1R has been shown it inhibit cell proliferation and cell 
survival of breast cancer cells. They proved that Nimbolide is a potent 
inhibitor of IGF1R/Akt/ERK signaling. This growth inhibition was 
associated with accumulation of G0/G1 cell population and shown 
regulation of cycling protein expression.

Prostate cancer is a major public health problem worldwide. 
Pro-inflammatory cytokine TNF-α plays an important role in various 
physiological and pathological process including cell proliferation, 
apoptosis, immunity and inflammation produced by many types of 
cells. TNF Receptor 1 (TNFR1) and Receptor 2 (TNFR2) results in 
recruitment of signal transducer that activate at least three distinct 
effectors and is arguably the most potent inducer of nuclear factor 
(NF)-κB [11-12]. Studied that member of the TNFR super family can 
send both survival and death signals to cells. The activation of TNFR1 
or R2 alone stimulates NF-κB, p38 and p42/44, MAPK pathways, that 
TNFR1 was the predominant receptor stimulating those signaling 
events [13].

Hildt & Oess et al. [14], demonstrated that Grb2 is a tyrosine 
kinase adaptor protein novel binding partner of TNFR1 and is needed 
for TNF-α dependent activation of c-Raf-1 kinase and the SH3 domains 
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of Grb2 are known to interact with SOS protein which interfere with 
Ras [15]. Studied that GTP binding serine /heroine kinase protein Ras 
is the common upstream molecule of several signaling pathways like 
Raf/MEK/ERK [16]. Studied that Nimbolide treatment suppressed 
expression of TNF-α, SODD, Grb2, SOS mRNA and modulated TNF-α/
TNFR1 regulated NF-κB and MAPK signaling molecules in prostate 
cancer cell line (PC-3). Additional molecular dynamics stimulation 
studies confirmed the stability of Nimbolide and signaling molecules 
binding interaction. Binding pose analysis revealed the significance of 
hydrogen band interaction for effective stabilization of virtual Ligand 
protein complexes. 

Nimbolide exerted anti-cancer effects in vitro by representing 
the PI3K/Akt/mTOR pathway in PC-3 cells [17]. Nimbolide inhibited 
prostate cancer cell survival and proliferation via NF-κ Band MAPK 
pathways. Molecular and chemo preventive potential of Nimbolide in 
cancer has also been reviewed recently [5]. Thus Nimbolide decreases 
the proliferation of breast cancer cells by modulating the IGF singling 
molecules and inhibited prostate cancer cell survival and proliferation 
via NF-κB, MAPK and PI3K-Akt pathways. 
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