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ABSTRACT 

Epidermal growth factor (EGF)/epidermal growth factor receptor 

(EGFR) have been shown to play a vital role in the uterine 

proliferation/endometrial decidualization. Present study was 

undertaken to determine the role of EGFR in rat uterus during pre-

implantation period under the influence of an estrogen antagonist /anti-

implantation agent, CDRI- 85/287. Results on immunocytochemical 

expression of EGFR showed strong staining intensity in uterine 

(luminal/glandular) epithelium, sub-epithelial endogenous stromal 

cells, exogenous leucocytes cells, blood vessel endothelium and in 

uterine muscularis (myometrium and serosa) region on day 3 p.c. On 

day 4 p.c., staining intensity of EGFR was observed to be increased in 

uterine stroma and epithelium. Uterine muscularis region showed 

strong staining intensity of EGFR on day 4 p.c. similar to in day 3 p.c. Period of maximal 

endometrial sensitivity (day 5 p.c.) was characterized by marked an increase in endometrial 

EGFR staining intensity including stroma, epithelium and blood capillaries. Rats 

administered CDRI-85/287(2.5 mg/Kg, p.o., on day 1 p.c.) caused decrease in EGFR staining 

intensity in uterine peripheral stroma at antimesometrial side on day 3 as compared to control 

rats. On day 4, EGFR staining intensity decreased in antimesometrial stroma and circular 

muscle layer in treated rats, but uterine epithelial activity of EGFR was similar to controls. 

On day 5, a marked decrease in staining intensity of EGFR in entire endometrial stroma 

including blood capillaries was observed in treated rats. Results of the study indicate that the 

inhibition of EGFR staining pattern during pre-implantation days 3-5 by CDRI-85/287 may 
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be due to inhibition of estrogen dependent uterine proliferation and stromal differentiation 

into deciduas.  

 

KEYWORDS: EGFR, Pre-implantation period, CDRI 85/287, Rat. 

 

INTRODUCTION 

Embryo-uterine interaction results in endometrial decidualization, triggers a programmed cell 

death, followed by endometrial proliferation and decidual cell reaction under the influence of 

steroid hormones viz. estrogen and progesterone.
[1,2]

 The decidual stromal cells acquire 

specific functions related to recognition, selection, and acceptance of the allogeneic embryo, 

as well as to development of maternal immune tolerance.
[3-6]

 Growth factors are known to 

play a pivotal role in reproductive physiology so as to regulate menstrual cycles, puberty, 

ovulation, implantation, decidualization and fetal growth via autocrine /paracrine system.
[7,8]

 

One of such factor, EGF and EGFR, a transmembrane glycoprotein with intrinsic protein-

tyrosine kinase phosphotransferase activity
[9]

, have been shown to play a vital role in uterine 

proliferation and stromal cell differentiation into deciduas as evidenced by its increased levels 

during decidualization in vivo and in-vitro.
[10, 11]

 It has been also demonstrated that EGF and 

steroid hormones exerts similar effects and EGF may be the substitute for steroid hormones 

and vice versa
[12]

 as evidenced by increased expression of EGFR with estrogen treatment in 

non-pregnant uterus as well as it exerts many actions.
[13,14]

 It has been shown that a dose-

dependent activation of transcription of the EGFR gene by ligand-bound estrogen receptor–

alpha in Hela cells.
[15]

 On the other hand, a possible correlation between progesterone and 

expression of EGFR system has been demonstrated which shows an increasing trend in the 

expression of EGFR from day 8 to its maximum on days 10 and 12 of pregnancy during 

progesterone dominant phase for decidualization.
[16]

 One of the possible mechanism that 

estrogen and progesterone may exert mitogenic effects on uterus and oviduct by stimulating 

EGFR system which is a functional component of stromal cells membranes structure
[17-19]

, 

and its expression was inhibited by antiprogestin RU 48622.
[12]

 However, the mechanism that 

controls EGFR system mediated processes of uterine proliferation and decidualization, and 

modulations caused by antiestrogens is poorly understood.  

 

Compound CDRI-85/287, the non-steroidal estrogen antagonist (2-[4-2-N-piperidinoethoxy) 

phenyl]-3-phenyl (2H) benzo (b) pyran, has shown potential as an anti-estrogen and anti-

implantation agent in rats.
[20-23]

 It exerts competitive antagonism at ER level only in rats and 

monkeys.
[24,25]

 The morphometric alterations caused by this anti-estrogen were the decrease 



www.wjpps.com                            Vol 8, Issue 12, 2019. 

 

 

1266 

Bansode.                                       World Journal of Pharmacy and Pharmaceutical Sciences 

in uterine volume density, eosinophilic infiltration, mitotic cell number and uterine 

peroxidase activity in ovariectomized estrogen-stimulated uterus, mature normal cycling rat 

uterus during pre-implantation period and in pseudo pregnant rats.
[22,26,27]

 Similarly, 

benzopyran derivative, 2-[piperidinoethoxyphenyl]-3-[4-hydroxyphenyl]-2H-benzo (b) pyran 

(K-1) has also been shown to induce apoptosis and inhibits estradiol-induced hyperplasia in 

rat uterus.
[28-30]

 Previous study with CDRI-85/287 have been shown significant inhibition in 

the levels of ER, PR and decidual plaque cell formation in artificially induced decidual cell 

reaction in rhesus monkey.
[25]

 Also, it showed inhibition in estradiol-17 beta-induced increase 

in uterine weight gain and nuclear/cytosolic estrogen receptors in ovriectomized hormone-

primed immature rats
[31-33]

 and mature pregnant rats.
[33,34]

 In addition, progesterone hormone 

also interferes specifically with estrogen action via ER, PR, growth factors/enzymes, and 

depresses estrogen dependent growth.
[25, 35-38]

  

 

The present study deals with immunocytochemical localization of EGFR in natural cyclic rat 

uterus during pre-implantation period under the influence of CDRI- 85/287, an estrogen 

antagonist and anti-implantation agent. 

 

MATERIALS AND METHODS 

Animals 

Adult female cycling (170-180 gm) and male rats (200-225 gm) of proven fertility (Sprague 

Dawley strain) were used in the present study. Rats were caged in environmentally controlled 

conditions in the Institutes animal house. The temperature of the colony was maintained at 

(24±1
0
C) with 12 hours light and 12 hours darkness. Animals were fed with pelleted food 

(Hindustan Lever Ltd., Bombay) and water ad libitum. Animal studies were conducted 

according to the regulations of the Institutes Animal Ethics Committee (IAEC) and the 

protocol was approved by the Committee for the Purpose of Control and Supervision of 

Experiments on Animals, New Delhi, India. 

 

Cyclicity and mating 

The vaginal smear of female rats was recorded daily for at least 15 days to assess the stages 

of the estrous cycle and confirm the regular cyclicity. Animals showing normal cyclicity were 

cohabitated with adult male rats (200-225 gm) of proven fertility in the ratio of 2 females: 1 

male. Vaginal smears of co-habitated female rats were checked everyday in the morning for 

the presence of spermatozoa. The day of presence of sperm positive vaginal smear was 

considered as day 1 of pregnancy. Mated rats were assigned to different groups from days 3 
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to 5 of pregnancy. Animals were divided into two groups, group-1 consisting of normal 

pregnant rats, which served as control. Rats of group-2 were administered the compound 

CDRI-85/287 (2.5 mg/kg body weight, p.o., on day 1 p.c.) served as treated group. 

 

Tissue collection, Fixation  

Six animals from each group, control and treated, were sacrificed by cervical dislocation on 

days 3, 4 and 5 p.c. respectively. After removal under semi-sterile conditions uteri were freed 

from all attached fat, mesenteries, etc. Tissue pieces (5-8 mm thick) from the middle portion 

of each uterine horn were fixed in buffered formalin (3.7%) for 24h.  

 

Immunohistochemistry 

Epidermal growth factor 

Serial transverse sections (thickness 5µm) were processed for immunohistochemistry 

employing internal domain F4 of EGFR as per method described previously.
[39]

 Briefly, 

deparaffinized endometrial tissue sections were hydrated and trypsinized (in 0.1 % trypsin in 

CaCl2, 9.9 mM at pH 7.6) for 30 min at 37
0
 C. After washing with Tris buffered saline (TBS) 

the endometrial sections were treated with streptavidin-biotin blocking reagent (Sigma, USA) 

and then covered with NRS (1:5 dilution) for 20 min to block non-specific binding. Then 

sections were incubated in EGFR- F4 antibody in a dilution (1:5) for 18 h at 4
0
C. After 

washing with TBS, endometrial sections were treated with biotinylated sheep antimouse 

immunoglobulin (1:200) for 1 h and washed with TBS again for treatment with alkaline 

phosphatase labeled – streptavidin for 30 min. Lastly, sections were treated with alkaline 

phosphatase substrate solution (Sigma, USA) for 20 min, washed with triple distilled water, 

then counterstained with haematoxylin and mounted in glycerine jelly. Immunostaining for 

EGFR in rat uterus was narrated under Olympus Trinocular microscope (Olympus, Japan) 

and microphotograhed. 

 

RESULTS 

EGFR staining intensity was observed to be strong in uterine (luminal/glandular) epithelium, 

sub-epithelial endogenous stromal cells, exogenous leucocytes cells, blood vessel 

endothelium and in uterine muscularis (myometrium and serosa) region on day 3 p.c. 

Whereas, in rats autopsied on day 4 p.c., an increase in staining intensity of EGFR activity 

was observed in endometrial stroma and in uterine glandular and luminal epithelium. Staining 

intensity for EGFR in uterine muscularis region was very strong on day 4 p.c. similar to in 
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day 3. On day 5 p.c. a marked increase in endometrial EGFR staining intensity was observed 

in entire stroma, glandular and luminal epithelium and in blood capillaries (Figures 1-3 A, B).  

 

In rats treated with CDRI-85/287(2.5 mg/Kg, on day 1 p.c.), EGFR staining intensity showed 

a decrease in uterine peripheral stroma in antimesometrial side of uterus than in mesometrium 

on day 3. But showed strong activity in sub epithelial stromal cells and in uterine luminal and 

glandular epithelium. Uterine muscularis region (myometrium and serosa) showed strong 

activity similar to in control rats on day 3 (Figure 1C, D). 

 

 

Figure 1: Showing immunocytochemical localization of EGFR activity on day 3 p.c. in 

control (A, B) and CDRI 85/287-treated (C, D) rats. Note the strong staining intensity of 

EGFR activity in uterine luminal (Arrow)/ glandular (Arrow head) epithelium, sub-

epithelial stroma (S), leucocytes, blood vessels and in uterine muscularis (myometrium 

and serosa) region on day 3 p.c.(Figures A, B). In CDRI-85/287(2.5 mg/Kg)-treated rats, 

EGFR staining intensity showed a decrease in peripheral antimesometrial stroma (S) 

but, strong intensity can be seen in uterine glandular/luminal epithelium, sub-epithelial 

mesometrial stroma and in uterine muscularis region (Figures C, D). M – 
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Mesometrium, AM - Antimesometrium side of uterus. Figures A, C: x40 & B, D: x100 

magnification. 

 

On day 4, staining intensity of EGFR activity was markedly decreased in antimesometrial 

stroma except uterine glands which showed strong activity in treated rats as compared to 

controls. In mesometrial side of uterus, there was a strong activity in uterine 

luminal/glandular epithelium and sub epithelial stroma similar to in control rats (Figure 2C & 

D).  

 

 

Figure 2: Showing increased staining intensity of EGFR in uterine endometrial stroma, 

epithelium and in muscularis region on day 4 p.c. than in day 3 p.c. in control rats 

(Figures A, B). In CDRI 85/287- treated rat uterus, decreased staining intensity in 

antimesometrial stroma (S) can be seen except positive activity in glandular (Arrow 

head) and luminal (Arrow) epithelium, mestrometrial stroma and muscularis region as 

compared to controls (Figures C, D). M – Mesometrium, AM- Antimesometrium side of 

uterus. Figures A, C: x40 & B, D: x100 magnification. 

 

On day 5, there was a marked decrease in EGFR staining intensity in entire endometrial 

stroma and blood capillaries in CDRI 85/287-treated as compared to control rats. But, 
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exhibited strong staining intensity in uterine (luminal/glandular) epithelium somewhat similar 

to in controls (Figures 3C, D). 

 

 

Figure 3: On day 5 p.c. a marked increase in endometrial EGFR staining intensity in 

uterine endometrial stroma (S), luminal epithelium (Arrow) and glandular epithelium 

(Arrow head), and in muscularis region can be seen than in day 4 p.c.(Figures A, B). In 

CDRI 85/287-treated (Figures C & D) rats, a marked decrease in EGFR staining 

intensity in entire stroma (S) except positive staining in uterine luminal(Arrow) / 

glandular (Arrow head) epithelium similar to in control. M – Mesometrium, AM- 

Antimesometrium side of uterus. Figures A, C: x40 & B, D: x100 magnification. 

 

DISCUSSION 

Endometrial decidualization involves embryo-uterine interaction, triggers programmed 

changes in epithelial/stromal cells transformation and plaque cell formation under the 

influence of steroid (estrogen and progesterone) hormones. A critical evaluation of the 

immunocytochemical expression of EGFR shows strong staining intensity in uterine 

(luminal/glandular) epithelium, sub-epithelial stromal cells, exogenous leucocytes cells, and 

blood vessel endothelium on days 3 and 4 p.c. Period of maximal endometrial sensitivity (day 

5 p.c.) was characterized by marked increase in endometrial EGFR activity in entire 
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endometrium. Treatment of CDRI-85/287 (2.5 mg/Kg, p.o., on day 1 p.c.) caused a decrease 

in EGFR staining intensity in uterine stroma at antimesometrial side on day 3 and 4 as well as 

a marked decrease on day 5 in entire stroma as compared to control rats. However, strong 

EGFR intensity in uterine circular muscle layer in treated as well as in control rats may be 

indicative of stored energy. The expression of EGFR in human normal endometrium, decidua 

and trophoblast cells of early pregnancy has been demonstrated earlier to explore the effect of 

EGFR on cell proliferation and development. EGFR expression was present in the 

proliferative and secretory endometrium, decidua and trophoblasts of early pregnancy, and it 

was significantly higher in the decidua and trophoblasts than that during the menstrual 

cycle.
[40]

 Our previous studies in ovariectomized hormone-primed rhesus monkeys showed 

maximal immunostaining of EGFR during decidualization (Unpublished data), similar to 

study of Yue et al.,
[41]

 who suggested maximal localization for EGF, TGFα, HB-EGF, AR 

and EGFR mainly in glandular and luminal epithelium on days 16, 20 and 25 of menstrual 

cycle. Estrogen treatment from 0-10 days has also been reported to enhance mitotic 

proliferation in luminal in OVX-rhesus monkeys. The existing evidences have shown that the 

steroid hormones (estrogen and progesterone) may exert their mitogenic effects on uterus 

through stimulation of EGFR system.
[18,19,42,43] 

In addition, progesterone stimulates the 

expression of 17 beta-HSD type 2, which catalyzes the conversion of the potent estrogen into 

its inactive form, estrone, in epithelial cells and various effects of progesterone on uterine 

epithelium have shown to be mediated by stromal PRs.
[19,44]

 It has been also shown that 

antimesometrial implantation site, blastocyst attachment and uterine epithelium enhances 

EGFR genes as well as there was an up regulation in expression of EGFR genes during peri-

implantation decidualization in rabbit.
[45]

  

 

Blood vessels/blood venules and decidual cell reaction in vascularized stroma also showed 

maximal staining intensity for EGFR in control rats on day 5, the day of implantation in rats. 

Previous studies have shown that progesterone stimulates estradiol-primed human 

endometrial stromal cells to decidualize around blood vessels, which are positioned to 

prevent peri-implantation hemorrhage during endovascular trophoblastic invasion by 

expressing tissue factor, the primary cellular mediator of hemostasis.
[6,46]

 It has been also 

demonstrated that endometrial stromal cells from luteal phase and pregnant endometrium 

enhance the expression of tissue factor mRNA and protein
[47-49]

 and progesterone controls the 

decidualization process via increased expression of TF mRNA and protein levels
[48]

 which 

were more in estrogen + progesterone than in progesterone alone in In-vitro conditions in 
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case of human endometrial stromal cells
[48]

, there by triggering complex pathway of 

intracellular gene-activating phosphorylation.
[11,50,51]

 Whereas, in In-Vivo conditions, 

progesterone alone is reported to be able to maintain normal expression of EGFR and 

progesterone dependent protein in OVX- rats
[12]

 and mare
[16]

 so as to maintain uterine 

proliferation and decidualization of stromal cells.
[12,52]

 In normal pregnancy, in pigs, uterine 

EGFR concentration increases from days 1-6 of pregnancy as reported by Wollenhaupt et 

al.
[53]

 In human endometrium estrogen stimulates the synthesis of EGFR and that 

progesterone does not appear to modulate this effect.
[54]

 CDRI-85/287 has been shown to 

cause inhibition in the progesterone receptor concentration (both cytosolic and nuclear) on 

days 24 and 30 and in estrogen receptor on day 30 of cycle in rhesus monkeys
[25]

 and 

rats
[24,55]

 probably via inhibition in estradiol induced transcription activation leading to 

inhibition of timed histometric and morphometric events. Moreover, the inflammatory cells 

have been demonstrated to be the main source of cytokines and growth factors, having many 

diverse functions, and play an important role in facilitation of endometrial remodeling as well 

as regression and in pre-menstrual events.
[8,42,56,57]

 There are also reports that these migratory 

cells synthesize and secrete a variety of collagenolytic peptides/superoxide 

radicals/lysosomal hydrolytic enzymes indicating their role in cell lysis/spontaneous rupture 

of cell membranes.
[58,59]

 In-Vitro studies have shown that EGF and bFGF increase levels of 

proteolytic enzymes produced by stromal cells undergoing decidualization.
[60, 61]

 

 

CONCLUSION 

Present study on immunocytochemical localization of EGFR in rat uterus during pre-

implantation period show an increasing trend in EGFR activity from days 3-5 p.c. with 

maximal activity on day 5 p.c. Inhibition of EGFR staining intensity by CDRI-85/287 during 

pre-implantation days 3-5, with maximal decrease on day 5, indicate that this decrease may 

be due to inhibition of estrogen-dependent uterine proliferation and stromal differentiation 

into decidua. Findings may be useful to study the mechanism of action of uterine 

proliferation/decidalization. 

 

ACKNOWLEDGEMENT 

This work was supported by grants from Ministry of Health and Family Welfare, Govt. of 

India. CDRI communication number: 10001. 

 

Authors’ declaration: Author has no declaration of interest. 

 



www.wjpps.com                            Vol 8, Issue 12, 2019. 

 

 

1273 

Bansode.                                       World Journal of Pharmacy and Pharmaceutical Sciences 

REFERENCES 

1. Finn CA, Porter DG. The Uterus. Blackwell Publishing Sciences Group, London, 1975. 

2. Ramatha CY, Bagchi IC, Taylor RN, Bagchi MK. Endometrial decidualization of mice 

and men. Semin Reprod Med, 2010; 28: 17-26. 

3. Ruan YC, Guo JH, Liu X, et al. Activation of the epithelial Naþ channel triggers 

prostaglandin E (2) release and production required for embryo implantation. Nat Med, 

2012; 18: 1112-1117. 

4. Vinketova K, Mourdjeva M, Oreshkova T. Human decidual stromal cells as a component 

of the implantation niche and a modulator of maternal immunity. J Pregnancy, 2016; 

2016: 1-17.  

5. Atkins HM, Lombardini ED,. Caudell DL, Appt SE, Dubois, Cline JM. Decidualization 

of Endometriosis in Macaques. Veterinary Pathology, 2016; 53: 1252-1258.  

6. Okada H,
 
 Tsuzuki T,

 
 Murata H.

 
Decidualization of the human endometrium. Reprod 

Med Biol, 2018; 17: 220-227. 

7. Nuttall RK, Kennedy TG. Epidermal growth factor and basic fibroblast growth factor 

increase the production of matrix metalloproteinases during in vitro decidualization of rat 

endometrial stromal cells. Endocrinology, 2000; 141: 629-636.  

8. Guzeloglu-Kayisli O, Kayisli UA, Taylor HS. The Role of Growth Factors and Cytokines 

during Implantation: Endocrine and Paracrine Interactions. Semin Reprod Med, 2009; 27: 

62-79. 

9. Cohen S, Carpenter G. Human epidermal growth factor: isolation and chemical and 

biological properties. Proc Natl Acad Sci U S A, 1975; 72: 1317-1321. 

10. Brown MJ, Zogg JL, Schultz GS, Hilton FK. Increased binding of epidermal growth 

factor at preimplantation sites in mouse uteri. Endocrinology, 1989; 124: 2882-2888. 

11. Lockwood CJ, Krikun G, Runic R,. Schwartz LB, Mesia AF, Schatz F. Progestin-

epidermal growth factor regulation of tissue factor expression during decidualization of 

human endometrial stroma cells. J Clin Endocrinol Metab, 2000; 85: 297-301. 

12. Dai D, Ogle TF. Progesterone regulation of epidermal growth factor receptor in rat 

decidua basalis during pregnancy. Biol Reprod, 1999; 61: 326-332. 

13. Wollenhaupt K, Tomek W, Brüssow KP, Tiemann U, Viergutz T, Schneider F, Nürnberg 

G. Effects of ovarian steroids and epidermal growth factor (EGF) on expression and 

bioactivation of specific regulators of transcription and translation in oviductal tissue in 

pigs. Reproduction, 2002; 123: 87-96. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Tsuzuki%20T%5BAuthor%5D&cauthor=true&cauthor_uid=30013421
https://www.ncbi.nlm.nih.gov/pubmed/?term=Murata%20H%5BAuthor%5D&cauthor=true&cauthor_uid=30013421
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6046526/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6046526/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guzeloglu-Kayisli%20O%5BAuthor%5D&cauthor=true&cauthor_uid=19197806
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kayisli%20UA%5BAuthor%5D&cauthor=true&cauthor_uid=19197806
https://www.ncbi.nlm.nih.gov/pubmed/?term=Taylor%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=19197806
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=19197806
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=19197806
http://www.ncbi.nlm.nih.gov/pubmed/1055407
http://www.ncbi.nlm.nih.gov/pubmed/1055407
https://jlc.jst.go.jp/DN/JALC/00238955042?type=list&lang=en&from=J-STAGE&dispptn=1
https://jlc.jst.go.jp/DN/JALC/00238955042?type=list&lang=en&from=J-STAGE&dispptn=1
https://jlc.jst.go.jp/DN/JALC/00238955042?type=list&lang=en&from=J-STAGE&dispptn=1
https://jlc.jst.go.jp/DN/JALC/00238955042?type=list&lang=en&from=J-STAGE&dispptn=1


www.wjpps.com                            Vol 8, Issue 12, 2019. 

 

 

1274 

Bansode.                                       World Journal of Pharmacy and Pharmaceutical Sciences 

14. Wollenhaupt K, Welter H, Einspanier R, Manabe N, Brüssow KP. Expression of 

epidermal growth factor receptor (EGF-R), vascular endothelial growth factor receptor 

(VEGF-R) and fibroblast growth factor receptor (FGF-R) systems in porcine oviduct and 

endometrium during the time of implantation. J Reprod Dev, 2004; 50: 269-278. 

15. Salvatori L, Ravenna L, Felli MP, Cardillo MR, Russo MA, Frati I, Gulino A, Petrangeli 

E. Identification of an estrogen-mediated deoxyribo-nucleic acid-binding independent 

transactivation pathway on the epidermal growth factor receptor gene promotor. 

Endocrinology, 2000; 141: 2266-2274. 

16. Gerstenberg C, Allen WR, Stewart F. Factors controlling epidermal growth factor (EGF) 

gene expression in the endometrium of the mare. Mol Reprod Dev, 1999; 53: 255-265. 

17. Watson H, Franks S, Bonney RC. Regulation of epidermal growth factor receptor 

synthesis by ovarian steroids in human endometrial cells in culture. J Reprod Fertil, 1996; 

107: 199-205. 

18. Wollenhaupt K, Kettler A, Brüssow KP, Schneider F, Kanitz W, Einspanier R. 

Regulation of the expression and bioactivation of the epidermal growth factor receptor 

system by estradiol in pig oviduct and endometrium. Reprod Fertil Dev, 2001; 13:      

167-176. 

19. Singer GA, Strowitzki T. Characterization and identification of EGF-receptors as an 

integral component of membrane structure of human endometrial stromal cells in vitro. 

Eur J Med Res, 1996; 25: 484-490. 

20. Sharma AP, Saeed A, Durani S. et al. Structure–activity relationship of antioestrogens. 

Effect of the side chain and its position on the activity of 2,3-diaryl-2H-1-benzopyrans. J 

Med Chem, 1990; 33: 3216-3222. 

21. Dhar JD, Setty BS, Durani S. et al. Biological profile of 2-[4-(2-N-piperidinoethoxy) 

phenyl]-3 phenyl (2H) benzo (b) pyran — a potent antiimplantation agent in rat. 

Contraception, 1991; 44: 461-472. 

22. Dhar JD, Dwivedi A, Srivastava A. et al. Structure–actitivty relationship of some 2,3-

diaryl-2H-1-benzopyrans to their antiimplantation, oestrogenic and antioestrogenic 

actitivity in rat. Contraception, 1994; 49: 609-616. 

23. Kharkwal G, Fatima I, Kitchlu S, Singh B, Hajela K, Dwivedi A. Anti-implantation effect 

of 2-[piperidinoethoxyphenyl]-3-[4-hydroxyphenyl]-2H-benzo(b)pyran, a potent 

antiestrogenic agent in rats. Fertil Steril, 2011; 95: 1322-1327. 

24. Srinivasulu S, Dwivedi A, Singh MM, et al. CDRI-85/287: Studies on competition to 

oestrogen binding sites in the immature rat uterus. Ind J Exp Biol, 1992a; 30: 1115-1117. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Wollenhaupt%20K%5BAuthor%5D&cauthor=true&cauthor_uid=15226591
https://www.ncbi.nlm.nih.gov/pubmed/?term=Welter%20H%5BAuthor%5D&cauthor=true&cauthor_uid=15226591
https://www.ncbi.nlm.nih.gov/pubmed/?term=Einspanier%20R%5BAuthor%5D&cauthor=true&cauthor_uid=15226591
https://www.ncbi.nlm.nih.gov/pubmed/?term=Manabe%20N%5BAuthor%5D&cauthor=true&cauthor_uid=15226591
https://www.ncbi.nlm.nih.gov/pubmed/?term=Br%C3%BCssow%20KP%5BAuthor%5D&cauthor=true&cauthor_uid=15226591
https://www.ncbi.nlm.nih.gov/pubmed/15226591
https://jlc.jst.go.jp/DN/JALC/00238954977?type=list&lang=en&from=J-STAGE&dispptn=1
https://jlc.jst.go.jp/DN/JALC/00238954977?type=list&lang=en&from=J-STAGE&dispptn=1
https://jlc.jst.go.jp/DN/JALC/00238954977?type=list&lang=en&from=J-STAGE&dispptn=1
https://jlc.jst.go.jp/DN/JALC/00238954977?type=list&lang=en&from=J-STAGE&dispptn=1
https://jlc.jst.go.jp/DN/JALC/00238954946?type=list&lang=en&from=J-STAGE&dispptn=1
https://jlc.jst.go.jp/DN/JALC/00238954946?type=list&lang=en&from=J-STAGE&dispptn=1
https://jlc.jst.go.jp/DN/JALC/00238954946?type=list&lang=en&from=J-STAGE&dispptn=1
https://jlc.jst.go.jp/DN/JALC/00238954960?type=list&lang=en&from=J-STAGE&dispptn=1
https://jlc.jst.go.jp/DN/JALC/00238954960?type=list&lang=en&from=J-STAGE&dispptn=1
https://jlc.jst.go.jp/DN/JALC/00238954960?type=list&lang=en&from=J-STAGE&dispptn=1
https://jlc.jst.go.jp/DN/JALC/00238954960?type=list&lang=en&from=J-STAGE&dispptn=1
http://www.ncbi.nlm.nih.gov/pubmed/9438146
http://www.ncbi.nlm.nih.gov/pubmed/9438146
http://www.ncbi.nlm.nih.gov/pubmed?term=Kharkwal%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20674906
http://www.ncbi.nlm.nih.gov/pubmed?term=Fatima%20I%5BAuthor%5D&cauthor=true&cauthor_uid=20674906
http://www.ncbi.nlm.nih.gov/pubmed?term=Kitchlu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20674906
http://www.ncbi.nlm.nih.gov/pubmed?term=Singh%20B%5BAuthor%5D&cauthor=true&cauthor_uid=20674906
http://www.ncbi.nlm.nih.gov/pubmed?term=Hajela%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20674906
http://www.ncbi.nlm.nih.gov/pubmed?term=Dwivedi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20674906
file:///C:/Documents%20and%20Settings/F%20W%20Bansode/My%20Documents/Anti-implantation%20effect%20of%202-%5bpiperidinoethox...%20%5bFertil%20Steril.%202011%5d%20-%20PubMed%20-%20NCBI.htm


www.wjpps.com                            Vol 8, Issue 12, 2019. 

 

 

1275 

Bansode.                                       World Journal of Pharmacy and Pharmaceutical Sciences 

25. Dwivedi A, Bansode FW, Setty BS, Dhar JD. Endometrial steroid receptors during 

decidualization in rhesus monkey (Macaca mulata); their modulation by anti-estrogen 

CDRI 85/287. Human Reprod, 1999; 14: 1090-1095. 

26. Gupta S, Dhar JD, Dwivedi A, Bansode FW, Chowdhury SR and Setty BS. Effect of 

CDRI85/287 on uterine estradiol and progesterone receptor levels/morphometric 

measurements during pre-implantation period in rat. Endocrine Research, 1998a; 24:    

171-184. 

27. Gupta S, Dhar JD, Bansode FW and Setty BS. Effect of CDRI 85/287, a potent 

antiimplantation agent on uterine endometrial dimensions and peroxidase levels in rat. 

Indian J Exptl Biol, 1998b; 36: 464-469. 

28. Chandra V, Fatima I, Saxena R, Kitchlu S, Sharma S, Hussain MK, Hajela K, Bajpai P, 

Dwivedi A. Apoptosis induction and inhibition of hyperplasia formation by 2-

[piperidinoethoxyphenyl]-3-[4-hydroxyphenyl]-2H-benzo(b)pyran in rat uterus. Am J 

Obstet Gynecol, 2011; 205: 362.e1-11.  

29. Saxena R, Fatima I, Chandra V, Blesson CS, Kharkwal G, Hussain MK, Hajela K, Roy 

BG, Dwivedi A.
 
Benzopyran derivative CDRI-85/287 induces G2-M arrest in estrogen 

receptor-positive breast cancer cells via modulation of estrogen receptors α- and β-

mediated signaling, in parallel to EGFR signaling and suppresses the growth of tumor 

xenograft. Steroids, 2013a; 78: 1071-1086. 

30. Saxena R, Chandra V, Manohar M, Hajela K, Debnath U, Prabhakar YS, Saini KS, 

Konwar R, Kumar S, Megu K, Roy BG, Dwivedi A. Chemotherapeutic Potential of 2-

[Piperidinoethoxyphenyl]-3-Phenyl-2H-Benzo(b)pyran in Estrogen Receptor- Negative 

Breast Cancer Cells: Action via Prevention of EGFR Activation and Combined Inhibition 

of PI-3-K/Akt/FOXO and MEK/Erk/AP-1 Pathways. PLoS ONE, 2013b; 8(6): e66246. 

DOI: 10.1371/journal.pone.0066246. 

31. Jordan VC, Rowsby L, Dix CJ, Prestwich G. Dose-related effects of non-steroidal 

antioestrogens nad oestrogens on the measurement of cytoplasmic oestrogen receptors in 

the rat and mouse uterus. J Endocrinol, 1978; 78: 71-81.  

32. Trivedi RN, Chauhan SC, Dwivedi A, Kamboj VP, Singh MM. Time-related effects of a 

triphenylethylene antiestrogen on estrogen-induced changes in uterine weight, estrogen 

receptors, and endometrial sensitivity in rats. Contraception, 1995; 51: 367-379. 

33. Dwived A, Basu R, Chowdhury SR, Goyal N. Modulation of estrogen action during 

preimplantation period and in immature estradiol-primed rat uterus by anti-implantation 

agent, ormeloxifene. Contraception, 2005; 71: 458-464. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Chandra%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21782150
http://www.ncbi.nlm.nih.gov/pubmed?term=Fatima%20I%5BAuthor%5D&cauthor=true&cauthor_uid=21782150
http://www.ncbi.nlm.nih.gov/pubmed?term=Saxena%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21782150
http://www.ncbi.nlm.nih.gov/pubmed?term=Kitchlu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21782150
http://www.ncbi.nlm.nih.gov/pubmed?term=Sharma%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21782150
http://www.ncbi.nlm.nih.gov/pubmed?term=Hussain%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=21782150
http://www.ncbi.nlm.nih.gov/pubmed?term=Hajela%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21782150
http://www.ncbi.nlm.nih.gov/pubmed?term=Bajpai%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21782150
http://www.ncbi.nlm.nih.gov/pubmed?term=Dwivedi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21782150
file:///C:/Documents%20and%20Settings/F%20W%20Bansode/My%20Documents/Apoptosis%20induction%20and%20inhibition%20of%20hy...%20%5bAm%20J%20Obstet%20Gynecol.%202011%5d%20-%20PubMed%20-%20NCBI.htm
file:///C:/Documents%20and%20Settings/F%20W%20Bansode/My%20Documents/Apoptosis%20induction%20and%20inhibition%20of%20hy...%20%5bAm%20J%20Obstet%20Gynecol.%202011%5d%20-%20PubMed%20-%20NCBI.htm
file:///C:/Documents%20and%20Settings/F%20W%20Bansode/My%20Documents/85.htm
file:///C:/Documents%20and%20Settings/F%20W%20Bansode/My%20Documents/85.htm
file:///C:/Documents%20and%20Settings/F%20W%20Bansode/My%20Documents/85.htm
file:///C:/Documents%20and%20Settings/F%20W%20Bansode/My%20Documents/85.htm
file:///C:/Documents%20and%20Settings/F%20W%20Bansode/My%20Documents/85.htm
file:///C:/Documents%20and%20Settings/F%20W%20Bansode/My%20Documents/85.htm
file:///C:/Documents%20and%20Settings/F%20W%20Bansode/My%20Documents/85.htm
file:///C:/Documents%20and%20Settings/F%20W%20Bansode/My%20Documents/85.htm
file:///C:/Documents%20and%20Settings/F%20W%20Bansode/My%20Documents/85.htm
http://www.sciencedirect.com/science/journal/0039128X/78/11
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Jordan+VC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Rowsby+L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Dix+CJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Prestwich+G%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'J%20Endocrinol.');
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Trivedi+RN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Chauhan+SC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Dwivedi+A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Kamboj+VP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Singh+MM%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Contraception.');
http://www.ncbi.nlm.nih.gov/pubmed/15914137?ordinalpos=12&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15914137?ordinalpos=12&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15914137?ordinalpos=12&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum


www.wjpps.com                            Vol 8, Issue 12, 2019. 

 

 

1276 

Bansode.                                       World Journal of Pharmacy and Pharmaceutical Sciences 

34. Blesson CS, Awasthi S, Kharkwal G, Daverey A, Dwivedi A. Modulation of estrogen 

receptor transactivation and estrogen-induced gene expression by ormeloxifene-a 

triphenylethylene derivative. Steroids, 2006; 71: 993-1000. 

35. Martin L, Hallowes RC, Finn CA, West DG. Involvement of the uterine blood vessels in 

the refractory state of the uterine stroma which follows oestrogen stimulation in 

progesterone-treated mice. J. Endocrinol, 1973; 56: 309-314. 

36. Kreitmann-Gimbal B, Bayard F, Nixon WE. et al. Patterns of oestrogen and progesterone 

receptor in endometrium during the normal menstrual cycle. Steroids, 1980; 35: 471-479. 

37. Lessey BA, Metzger DA, Heney AF. et al. Immunological analysis of oestrogen and 

progesterone receptor in endometriosis: comparison with normal endometrium during the 

menstrual cycle and the effect of medical therapy. Fertil Steril, 1989; 51: 409-415. 

38. Neulen J, Willians RF, Breckwoldt M. et al. Noncompetitive antioestrogenic action of 

progesterone antagonist in primate endometrium: Enhancement of oestrogen and 

progesterone receptors with blockade of post-receptor proliferative mechanism. Hum 

Reprod, 1996; 11: 1533-1537. 

39. Stubbs SC, Hargreave TB, Habib FK. Localization and characterization of epidermal 

growth factor receptors on human testicular tissue by biochemical and 

immunohistochemical techniques. J Endocrinol,  1990; 125: 485-492. 

40. Zhang Z, Krause M, Davis DL. Epidermal growth factor receptors in porcine 

endometrium: binding characteristics and the regulation of prostaglandin E and F2 alpha 

production. Biol Reprod, 1992; 46: 932-936.  

41. Yue ZP, Yang ZM, Li SJ, Wang HB, Harper M.J. Epidermal growth factor family in 

rhesus monkey uterus during the menstrual cycle and early pregnancy. Mol Reprod Dev, 

2000; 55: 164-174. 

42. Mukku VR, Stancel GM. Regulation of epidermal growth factor receptor by estrogen. J 

Biol Chem, 1985; 260: 9820-9824. 

43. Watson H, Franks S, Bonney RC. Characterization of epidermal growth factor receptor in 

human endometrial cells in culture. J Reprod Fertil, 1994; 101: 415-420. 

44. Yang S, Fang Z, Gurates B, Tamura M, Miller J, Ferrer K, Bulun SE. Stromal PRs 

mediate induction of 17beta-hydroxysteroid dehydrogenase type 2 expression in human 

endometrial epithelium: a paracrine mechanism for inactivation of E2. Mol 

Endocrinol, 2001; 15: 2093-2105. 

http://www.ncbi.nlm.nih.gov/pubmed/16965798?ordinalpos=5&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16965798?ordinalpos=5&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16965798?ordinalpos=5&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stubbs%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=2373986
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hargreave%20TB%5BAuthor%5D&cauthor=true&cauthor_uid=2373986
http://www.ncbi.nlm.nih.gov/pubmed/?term=Habib%20FK%5BAuthor%5D&cauthor=true&cauthor_uid=2373986
http://www.ncbi.nlm.nih.gov/pubmed/2373986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11731611
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fang%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=11731611
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gurates%20B%5BAuthor%5D&cauthor=true&cauthor_uid=11731611
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tamura%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11731611
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miller%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11731611
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferrer%20K%5BAuthor%5D&cauthor=true&cauthor_uid=11731611
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bulun%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=11731611
https://www.ncbi.nlm.nih.gov/pubmed/11731611
https://www.ncbi.nlm.nih.gov/pubmed/11731611


www.wjpps.com                            Vol 8, Issue 12, 2019. 

 

 

1277 

Bansode.                                       World Journal of Pharmacy and Pharmaceutical Sciences 

45. Klonisch T, Wolf P, Hombach-Klonisch S, Vogt S, Kuechenhoff A, Tetens F, Fischer B. 

Epidermal Growth Factor-Like Ligands and erbB Genes in the Peri-Implantation Rabbit 

Uterus and Blastocyst. Biol Reprod, 2001; 64: 1835-1844.  

46. Blois SM, Klapp BF, Barrientos G. Decidualization and angiogenesis in early pregnancy: 

unravelling the functions of DC and NK cells. J Reprod Immunol, 2011; 88: 86-92.  

47. Runic R, Schatz F, Krey L. et al. Alterations in endometrial stromal cell tissue factor 

protein and messenger ribonucleic acid expression in patients experiencing abnormal 

uterine bleeding while using Norplant-2 contraception. J Clin Endo-crinol Metab, 1997; 

82: 1983-1988. 

48. Lockwood CJ, Nemerson Y, Guller S, Krikun G, Alvarez M, Hausknecht V, Gurpide E, 

Schatz F. Progestational regulation of human endometrial stromal cell tissue factor 

expression during decidualization. J Clin Endocrinol Metab, 1993; 76: 231-236. 

49. Lockwood CJ, Krikun G, Papp C, et al. The role of proges-tationally regulated stromal 

cell tissue factor and type-1 plas-minogen activator inhibitor (PAI-1) in endometrial 

hemostasis and menstruation. Ann N Y Acad Sci, 1994; 734: 57-79.  

50. Tang B, Guller S, Gurpide E. Mechanism of human endometrial stromal cell 

decidualization. Ann. NY Acad. Sci, 1994; 734: 19-25. 

51. Riese DJ II, Stern DF. Specificity within the EGF family/ErbB receptor family signaling 

network. Bioessays, 1998; 20: 41-48. 

52. Beck AP, Erdelyi I, Zeiss C J. Endometrial Decidualization and Deciduosis in Aged 

Rhesus Macaques (Macaca mulatta). Comparative Medicine, 2014; 64: 148-156. 

53. Wollenhaupt K, Einspanier R, Gabler C, Schneider F, Kanitz W, Brüssow KP. 

Identification of the EGF/EGF-R system in the oviduct and endometrium of pigs in early 

stages of pregnancy and early conceptus. Exp Clin Endocrinol Diabetes, 1999; 107:     

530-538. 

54. McBean JH,. Brumsted JR,. Stirewalt WS. In Vivo Estrogen Regulation of Epidermal 

Growth Factor Receptor in Human Endometrium. J Clin Endocrinol Metab, 1997; 82: 

1467-1471.  

55. Srinivasulu S, Singh MM, Dwivedi A, et al. Duration of antioestrogenecity of compound 

CDRI- 85/287: A new antiimplantation agent. Ind J Exp Biol, 1992b; 30: 968-971. 

56. King, A., Hiby, S.E., Verma, S. et al. Uterine NK cells and trophoblast HLA class I 

molecules. Am J Reprod Immunol, 1997; 37: 459-462. 

57. King A. Uterine leukocytes and decidualization. Hum Reprod Update, 2000; 6: 28-36. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Blois%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=21227511
https://www.ncbi.nlm.nih.gov/pubmed/?term=Klapp%20BF%5BAuthor%5D&cauthor=true&cauthor_uid=21227511
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barrientos%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21227511
https://www.ncbi.nlm.nih.gov/pubmed/21227511
http://www.ncbi.nlm.nih.gov/pubmed/8421090
http://www.ncbi.nlm.nih.gov/pubmed/8421090
https://www.ncbi.nlm.nih.gov/pubmed/10612484
https://www.ncbi.nlm.nih.gov/pubmed/10612484


www.wjpps.com                            Vol 8, Issue 12, 2019. 

 

 

1278 

Bansode.                                       World Journal of Pharmacy and Pharmaceutical Sciences 

58. Marx L, Arck P, Kapp M, Kieslich C, Diet J. Leukocyte populations, hormone receptors 

and apoptosis in eutopic and ectopic first trimester human pregnancies. Human 

Reproduction, 1999; 14: 1111-1117.  

59. Ning F, Huishu L, Gendie EL. The role of decidual macrophages during normal and 

pathological pregnancy. Am J Reprod Immunol, 2016; 75: 298-309. 

60.  Nuttall RK,  Kennedy TG. Epidermal Growth Factor and Basic Fibroblast Growth Factor 

Increase the Production of Matrix Metalloproteinases during in Vitro Decidualization of 

Rat Endometrial Stromal Cells. Endocrinology, 2000; 141: 629-636.  

61. Kierszenbaum AL. Decidualization and Implantation: Embryo-Uterine Bioinformatics at 

Work. Mol Rrprod Dev, 2001; 59: 123-125. 

 

 

 

 

 

 

 

 

https://www.researchgate.net/journal/8755-8920_American_Journal_Of_Reproductive_Immunology
javascript:;
javascript:;

