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1. Abstract: 

Breast cancer is a malignant, uncontrolled growth of epithelial cells lining the ducts or lobules of breast tissue 

arising through a series of molecular mutations at the cellular level. It is the most commonly occurring cancer 

and the leading cause of cancer death in females worldwide. In 2008 alone, 1.38 million new cases of breast 

cancer were diagnosed and 458,400 women died of breast cancer. The causes of most breast cancer cases 

remain to be unknown. However, recent years have shown numerous advances in the identification of various 

risk factors including gender, environment, hormones, genetic factors, and lifestyle. The incidence of breast 

cancer among women may increase with advancing age, late age at first birth (>= 30), the use of 

postmenopausal hormone replacement therapy, prior family history, higher dietary fat intake, obesity, and 

alcohol intake (Michaud et al., 2008). Curcumin is the principal active component of Indian curry spice 

turmeric and has been found to exert preventive and therapeutic effects in various cancers. Apart from this 

cruciferous vegetable compound isothiocyanates shown therapeutic effects. This is, in part, due to its ability 

to influence a diverse range of molecular targets and signaling pathways the effect of the dimethoxycurcumin 

and benzyl isothiocyanates will be tested on MCF-7 and MDA MB231 cell lines. 
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2. Introduction:  

                        

                                Cancer is a class of diseases or disorders characterized by uncontrolled cell growth and/or 

defects in critical control mechanisms (like growth arrest or ability to undergo apoptosis). Furthermore, cancer 

cells are characterized by their ability to spread, either by direct growth into adjacent tissue through invasion, 

or by implantation into distant sites by metastasis. The unregulated growth that characterizes cancer is caused 

by mutations in genes that encode proteins controlling cell homeostasis. In recent years, cancers reported in 

females have become more common in developing countries. Annually, 10.9 million people suffer from breast 

cancer worldwide that result in about 6.7 million deaths from the disease.  

                Breast cancer is a malignant, uncontrolled growth of epithelial cells lining the ducts or lobules of 

breast tissue arising through a series of molecular mutations at the cellular level (Lippmann, 2005). It is the 

most commonly occurring cancer and the leading cause of cancer death in females worldwide. In 2008 alone, 

1.38 million new cases of breast cancer were diagnosed and 458,400 women died of breast cancer (Jemal et 

al., 2011). The causes of most breast cancer cases remain to be unknown. However, recent years have shown 
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numerous advances in the identification of various risk factors including gender, environment, hormones, 

genetic factors, and lifestyle (Michaud et al., 2008). The incidence of breast cancer among women may 

increase with advancing age, late age at first birth (>= 30), the use of postmenopausal hormone replacement 

therapy, prior family history, higher dietary fat intake, obesity, and alcohol intake (Michaud et al., 2008). 

Curcumin is the principal active component of Indian curry spice turmeric and has been found to exert 

preventive and therapeutic effects in various cancers. This is, in part, due to its ability to influence a diverse 

range of molecular targets and signalling pathways. Isothiocyanates are the horizon of next generation 

targeted therapy with curcumin in breast cancer. Isothiocyanates (ITC), originating from the enzymatic 

degradation of glucosinolates (GSL), which are secondary metabolites of Brassicaceae plants, exhibit 
anticarcinogenic properties due to their ability to induce cytoprotective genes. Effect of the curcumin and 

isothiocyanates will be tested on MCF-7 and MDA-MB-231 cell lines. Morphological Assessment and 

cytotoxic nature of these compounds and cell viability was done using cell viability assays like MTT assay. 

 

3. METHODOLOGY: 

 

a) Materials:  
The MCF-7 and MDA MB 231 cell lines ware purchased from NCCS (PUNE) whereas the reagents for cell 

line growth namely phosphate-buffered saline (PBS), Dulbecco’s modified eagle medium (DMEM), fetal 

bovine serum (FBS), penicillin/streptomycin mix (10000 units/mL penicillin and 10000 µg/mL  

streptomycin), Fungizone Amphotericin (250µg/mL), Trypsin in ethylenediaminetetraacetic acid (EDTA) 

solution (0.05%) were purchased from Global services (Hydrabad,India). The cell grade plastic wear and 

chemical reagents were purchased from Fisher Scientific (Loughborough, UK) or Sigma-Aldrich (Dorset, 

UK). Cell culture procedures were carried out in a micro-airflow biosafety cabinet level II. The cells were 

maintained using carbon dioxide (CO2) incubator maintained at 37˚C, 5% CO2 under humidified conditions 

and cells were centrifuged using REMI (at 1500rpm) centrifuge. Dimethyl sulfoxide (DMSO)>99.9% purity 

(HPLC grade) used for stock preparation/dilution. The plant compounds dimethoxy curcumin and benzyl 

isothiocyanates were purchased from HiMedia.  

The other reagents like DAPI (4′,6-Diamidino-2-phenylindole) for morphological assessment of cells was 

also purchased from Himedia. Major equipments like inverted digital microscope (Life Technologies EVOS 

FL) and Microplate reader iMark (Biorad) were used. 

 

b) Preparation of media and reagents:  

Preparation of media:  

Media was prepared by adding 50mL FBS, 5mL penicillin/streptomycin mix and 5mL Fungizone 

Amphotericin into each of the 500mL phenol red free and phenol red DMEM containing 4.5g/L D-glucose, 

L-glutamine and pyruvate.  

 

Preparation of drug stocks:  

Stock of 10mM was prepared in 1mL DMSO which was then serially diluted to give stocks of 0.1mM 1µM, 

3µM, 5µM, 10µM and 15 µM are prepared. Like this different concentrations for both dimethoxy curcumin 

and benzyl isothiocyanates were prepared. and stored at -20˚C. 

 

Preparation of reagents for cell staining:  

Paraformaldehyde, 4% w/v, was prepared by dissolving 4g of paraformaldehyde in 100mL of PBS at 60˚C. 

Sodium hydroxide solution of 1M concentration was then prepared by dissolving 0.4g in 10mL which was 

then added dropwise into the paraformaldehyde solution until the pH was 7.4.  

Triton X-100, 0.2% v/v, was prepared by adding 100µL of Triton X-100 into 50mL double distilled water. 

DAPI stock was prepared by dissolving 1mg of DAPI in 1mL DMSO. It was then further diluted by 100 fold 

in glycerol. 

c) Cell Culture:  
ER positive cell line, MCF-7,and MDA MB-231 were maintained in T-75 flasks with DMEM containing 10% 

heat inactivated FBS, 1% Fungizone and 1% penicillin/streptomycin at 37˚C in a humidified 5% CO2 

atmosphere. For subculturing, on reaching a confluence of ≈80%, the media was removed from the flask and 

2 ml PBS was added. After discarding the PBS, 2mL trypsin was added and the flask was kept in the 

incubator for 2min at 37˚C in a humidified 5% CO2 atmosphere after which 3mL DMEM was added and 

mixed thoroughly. The cell suspension was then placed in a fresh tube and centrifuged at 1200rpm for 5min. 

The pellet was then re-suspended in 1mL of phenol red free DMEM and seeded into two new T-75 flask 
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containing 15mL  DMEM, each with splitting ratio of 1:2 by adding 500µL of the cell suspension. The flasks 

were then incubated at 37˚C in a humidified 5% CO2 atmosphere. 

    

  

Cell harvesting and counting:  

On reaching a confluence of ≈80%, cells from the flask were placed in a fresh tube and 1mL of cell suspension 

made following the procedure described above. The cell suspension of 10µL was added to 20µL trypan blue 

solution in a separate tube and mixed thoroughly, placed under the glass slide on the haemocytometer and 

cells counted under light microscope to determine the cell concentration. 
 

Optimisation of cells and drug concentrations:  

96 well plates were set up with MCF-7 and MDA MB 231 cell lines concentrations of 5X104 cells/mL/well 

and 1X105 cells/mL/well in 4mL DMEM with E2 (DMSO concentration was less than 1% in the media). The 

plates were then incubated at 37˚C in a humidified 5% CO2 atmosphere and checked for confluence under 

light microscope.  

To evaluate the optimum drug  concentration to be used, 96 well plate was set up at cell concentration of 

1X105cells/mL/well with different drug concentrations of 1 µM, 2 µM, 3 µM, 5 µM 10 µM,15 µM and control 

without any drug.  

Optimisation of incubation time:  

To optimise the incubation time, 96 well plates with MCF-7 cells and MDA MB231cells were incubated at 

37˚C in a humidified 5% CO2 atmosphere for 24 hrs and 48 hrs with treated and untreated control in duplicate. 

The cells were replenished with media after every 48 hours. 

 

Cell proliferation study:  

96 plates were set up with MCF-7and MDA MB231 cells with concentrations of 1X105 cells/mL/well in 4mL 

phenol red free DMEM with both benzyl isothiocyanate and dimethoxy curcumin with diffrent concentrations 

and control in duplicate. Cells were allowed to adhere for 24h before being exposed to both drugs in different 

plates. After 2 days of incubation at 37˚C in a humidified 5% CO2 atmosphere, media from the wells was 

removed and 600µL trypsin added for 2min followed by 1mL phenol red free DMEM and mixed thoroughly. 

The cell suspension was placed in a new tube and centrifuged at 1200rpm for 5min. The pellet was then re-

suspended in 1mL media from which 10µL of the cell suspension was added to 20µL trypan blue solution in 

a separate tube and cell count determined following the procedure described above.  

 

d) Morphological assessment of cells 

  

Morphological assessment was done by using DAPI stain (Cell permeable fluorescent minor groove-binding 

probe for DNA. Binds to the minor groove of double-stranded DNA (preferentially to AT rich DNA) 

A six well plate was set up with each well containing a cover slip and final drug  concentrations of 1 µM, 2 

µM, 3 µM, 5 µM 10 µM,15 µM as described above. The plate was then incubated for 96h after which media 

was aspirated and cells rinsed three times with 1mL PBS. After incubating in 1mL 4% paraformaldehyde for 

10min cells were then rinsed again in 1mL PBS for three times each lasting 5min. Following this, cells were 

permeabilised by immersing in 1mL 0.2% Triton X-100 for 5min and rinsed  

twice with 1mL PBS. Three glass slides were prepared with a drop of DAPI solution for each sample and the 

cover slip was then placed over the drop upside down using forceps. The slides were kept in the dark overnight 

and viewed under the inverted fluorescence microscope at a magnification of X20. 

 

e) Cell viability assay by using MTT: 

 

Plated and cultured MCF-7 and MDA MB231 cells (100 µL per well) in a clear bottom 96-well tissue culture 

plates. (The number of cells were 105 cells per well). Added test samples in different concentrations ranging 

from 5 to 50 μM in triplicate after 24 hr of seeding and incubated the cells for 24 hr’s, of time. A volume of 

20 µL culture medium was used for the all test samples. Removed the medium and washed cells with PBS 

twice.Added 15 µL MTT reagent per well which was made up in PBS medium to a final concentration of 0.5 

mg/mL. The volume of the reagent should be adjusted depending on the volume of cell culture. Cells were 

incubated for 3 hours at 37°C until intracellular purple formazan crystals are visible under microscope. 

Removed MTT reagent and added 100 µL of the DMSO to each well and mixed gently on an orbital shaker 
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for one hour at room temperature. The volume of DMSO should be adjusted depending on the volume of cell 

culture. Measured the absorbance at OD570nm for each well on an absorbance plate reader. 

 

 

4. Results: 

 
To determine the growth inhibitory effects of curcumin and benzyl isothiocyanate on Mcf-7 and mdb mb 231 

cells and to evaluate the IC50 value,MTT assay was performed and different concentrations of dimethoxy 
curcumin and benzyl isothyocyanate (0, 10,20,30,40 and 50(In micro molar concentration) were used.  

4. A) Morphological assessment of cells by using DAPI  

Figure 1                                             Figure 2 

 

                                                     
          

Figure 3                                            Figure 4 

                   
 

Figure1 – Showing apoptosis when MCF-7 cells treated with dimethoxy curcumin (20µM) 

Figure2-   MCF-7 cells treated with benzyl isothiocyanate (10µM) 

Figure3 – MDA MB 231 cells treated with dimethoxy curcumin 20 µM 

Figure4 - MDA MB 231 cells treated with benzyl isothiocyanate (10µM) 

 

 

   Figure 5                                    Figure 6                                                                                                           

                     
 

Figure 7                                       Figure 8 

                                                                     
 

 

Figure 5- showing apoptosis when MCF 7 Cells treated with Dimethoxy curcumin (15 µM) 

Figure 6- MDA MB 231 with benzyl isothiocyanate 

Figure 7- MCF 7 cells without drug (control) 

Figure-8- MDA MB 231 with benzyl isothiocyanate 
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Morphology of MCF-7 cells    

 

 

Figure 9                                           Figure 10 

                 
 

Figur11                                             Figure 12                 

 

                
 

 

Figure 9- MCF-7 Cells after 24 hrs incubation 

Figure 10- MCF-7 Cells after 24 hrs incubation 

Figure 11- MCF 7 Cells after 48 hrs incubation 

Figure-12- MCF-7 Cells after 48 hrs incubation 

 

Morphology of MDA MB -231 Cells 

 

Figure 13                                             Figure 14 

     

                       
 

Figure 13- MDA MB 231 Cells after 24 hrs incubation 

Figure 14- MDA MB 231 Cells after 24 hrs incubation 

 

 

 

After addition of compound 

 

 

Figure 15                                                 Figure 16 
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Figure 17                     Figure 18 

                           
 

 

 

 

Figure 15- MCF-7 cells treated with dimethoxy curcumin (30µM) 

Figure 16- MDA MB 231 Cells treated with dimethoxy curcumin (20µM) 

Figure 17- MCF-7 cells treated with benzylisothiocyanate(15µM) 

Figure-18- MDA MB 231 Cells treated with benzylisothiocyanate(30µM) 

Formation of formasan crystals after addition of MTT dye in the wells 

 

Figure 19                                                 Figure 20 

                                
 

4. B) cell viability determination: 
 

MCF-7 Cells treated with dimethoxy curcumin in different concentrations  

 (After 24 hours) 

 

Table 1 

Figure 21: describes the cytotoxic effect of dimethoxy curcumin on MCF- Cells 

(24h) 
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MCF-7 Cell lines treated with benzyl isothiocyanates  

Table2 

Isothiocyan
ate in micro 
molar 

Cell 
viability 

control 100 

1µM 90 

5µM 80 

10µM 60 

15µM 40 

20µM 15 

                                                            

Figure 22: Describes the cytotoxic effect of isothiocyanate compounds on MCF-7Cell proliferation (24h) 

 

Benzyl isothiocyanate in combinations (in µM concentration)  

 

 

 

MDA MB-231 cells treated with dimethoxy curcumin in different concentrations (After 24 hrs)Table 3 

Drug 
concentration 
(in micro molar) 

Cell viability 
(in %) 

control 100 

20µM 65 

40µM 55 

60µM 45 

80µM 30 

100µM 25 
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Figure 23: cytotoxic effect of dimethoxy curcumin on MDA MB 231 Cells ( 24h) 

 
 

 

MDAMB-231 Cells treated with benzyl isothicyanates for 24 h 

Table 4 

Curcumin Cell Viability (%) 

control 100 

5µM 80 

10µM 55 

20µM 40 

40µM 25 

50µM 10 

 

Figure 24: Describes the cytotoxic effect of isothiocyanate compounds on MDAMB-231 Cell 

proliferation(24h) 

 

Discussion: 

From the first objective we now know the importance of cruciferous vegetable compound benzyl 

isothiocyanate and dimethoxy curcumin in its crucial role in breast cancer treatment. this study has shown 

that moderate concentration of dimethoxy curcumin and low concentration of both benzyl isothiocyanate can 

induce apoptosis in the breast cancer cell line MCF-7 and MDA MB231, but the combinations of both the 

compounds benzyl isothiocyanate and dimethoxy curcumin at a low concentrations was found to stop the 

proliferation and triggers more apoptosis in breast cancer cell lines, which is a new property of these 

compounds  to be uncovered showing its potential application as therapeutics in the treatment of breast 

carcinoma. This should be an important issue for further research evaluating the clinical benefit. MCF-7 and 
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MDA MB231 cells at passage 3 with continuous drug exposure for 24 hrs had significantly down regulated 

its proliferation when compared to both control and positive control (doxorubicin).  

In the second objective morphological assessment was carried out by using DAPI (4',6-diamidino-2-

phenylindole) which binds to minor groove (AT rich regions) of DNA. By using DAPI Stain the apoptosis 

was clearly observed in breast cancer cell lines treated with different concentrations. Untreated cells were 

found to possess normal morphology with intact nuclei whereas the cells at low concentrations (10μM and 

15μM) exhibited the characteristics of apoptosis with condensed and fragmented nuclei. 

 

Conclusion: 

From the above graphs it is concluded that the IC 50 (concentration of a particular drug at which 50 % of 

desired target is inhibited) values of dimethoxy curcumin and benzyl isothiocyanates are as follows 

IC 50 values of dimethoxy curcumin are 15 µM and 20 µM 

IC 50 value of benzyl isothiocyanate is 10 µM 

In summary, curcumin and benzyl isothiocyate induce cytotoxic potential in both MCF-7 and MDA MB-231 

cell lines and observed morphological changes. From the above work it is concluded that the selected drugs 

showing anti-cancer activity on breast cancer cell lines MCF-7 and MDA-MB 231 and the selected drugs can 

be preferred for clinical trials of breast cancer. 

 

Acknowledgments  
This work was fully supported by the DST-PURSE PROGRAMME, OSMANIA UNIVERSITY, and 

Hyderabad, India. 

Ethical issues  
No ethical issues to be declared.  

Competing interests  

The authors declare no competing interests. 

 

References: 

 

1. Ferlay J BF, Pisani P, Parkin DM. GLOBOCAN 2000: Cancer Incidence, Mortality and    Prevalence 

Worldwide, Version 1.0. 2001.  

2. Ferlay J SH, Bray F, Forman D, Mathers C and Parkin DM. GLOBOCAN 2008 v1.2, Cancer Incidence 

and Mortality Worldwide: IARC CancerBase No. 10 [Internet]. 2010 [cited 2011 October 25, 2011]; 

Available from: http://globocan.iarc.fr 

3. Organization WH. The global burden of disease: 2004 update: Department of Health Statistics and 

Informatics; 2008. Report No.: ISBN 978b 9 4 156 3710.  

4. SchottenfieldDaF, Jr., Joseph F., editor. Cancer Epidemiology and Prevention, Second Edition. Second ed. 

New York: Oxford University Press; 1996.  

5. Programme NCR. Time Trends in Cancer Incidence Rates 1982-2005. Bangalore, India: Indian Council of 

Medical Research; 2009.  

6. Agarwal G, Ramakant P. Breast Cancer Care in India: The Current Scenario and the Challenges for the 

Future. Breast Care (Basel) 2008; 3:21-7.  

7. Agarwal G, Ramakant P, Forgach ER, et al. Breast cancer care in developing countries. World J Surg 2009; 

33:2069-76.  

8. Ali R, Barnes I, Kan SW, Beral V. Cancer incidence in British Indians and British whites in Leicester, 

2001-2006. Br J Cancer; 103:143-8.  

9. Abeloff MD AJ, Lichter AS, et al, eds., editor. Clinical Oncology. 4th ed. Philadelphia, PA: Elsevier; 2008.  

http://www.ijcrt.org/
http://globocan.iarc.fr/


www.ijcrt.org                                              ©  2021 IJCRT | Volume 9, Issue 12 December 2021 | ISSN: 2320-2882 

IJCRT2112371 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org d566 
 

10. Altekruse SF KC, Krapcho M, et al. SEER Cancer Statistics Review, 1975-2007. Bethesda, MD: National 

Cancer Institute; 2009.  

11. Moore MA, Ariyaratne Y, Badar F, et al. Cancer epidemiology in South Asia - past, present and future. 

Asian Pac J Cancer Prev; 11 Suppl 2:49-66.  

12. Anderson WF, Chatterjee N, Ershler WB, Brawley OW. Estrogen receptor breast cancer phenotypes in 

the Surveillance, Epidemiology, and End Results database. Breast Cancer Res Treat 2002; 76:27-36.  

13. Kakarala M, Rozek L, Cote M, Liyanage S, Brenner DE. Breast cancer histology and receptor status 

characterization in Asian Indian and Pakistani women in the U.S.--a SEER analysis. BMC Cancer; 10:191.  

14. Two-year report of the population based cancer registries 2004-2005, Incidence and Distribution of 
Cancer. 2008.  

15. Bagchi S. Breast cancer rises in India. CMAJ 2008; 179:27.  

16. Murthy NS, Agarwal UK, Chaudhry K, Saxena S. A study on time trends in incidence of breast cancer - 

Indian scenario. Eur J Cancer Care (Engl) 2007; 16:185-6.  

17. Parkin DM, Bray FI, Devesa SS. Cancer burden in the year 2000. The global picture. Eur J Cancer 2001; 

37 Suppl 8:S4-66.  

18. Yeole BB, Jayant K, Jussaw Trends in breast cancer incidence in greater Bombay: an epidemiological 

assessment. Bull World Health Organ 1990; 68:245-9.  

19. Advani S. Partner profile: cancer in India. INCTR News 2004; 5.  

20. Chopra R. The Indian scene. J ClinOncol 2001; 19:106S-11S.  

21. Dhillon PK, Yeole BB, Dikshit R, Kurkure AP, Bray F. Trends in breast, ovarian and cervical cancer 

incidence in Mumbai, India over a 30-year period, 1976-2005: an age-period-cohort analysis. Br J Cancer; 

105:723-30.  

22. Yeole BB, Kurkure A, Advani S, Lizzy S. An Assessment of Cancer Incidence Patterns in Parsi and Non 

Parsi Populations, Greater Mumbai. Asian Pac J Cancer Prev 2001; 2:293-8.  

23. Lodha R, Joshi A, Paul D, et al. Association between reproductive factors and breast cancer        in an 

urban set up at central India: a case-control study. Indian J Cancer; 48:303-7.  

24. Leong SP, Shen ZZ, Liu TJ, et al. Is breast cancer the same disease in Asian and Western countries? World 

J Surg; 34:2308-24. 

 

25.Jiang M, Huang O, Zhang X, et al. Curcumin induces cell death and restores tamoxifen sensitivity in the 

antiestrogen-resistant breast cancer cell lines MCF-7/LCC2 and MCF-7/LCC9. Molecules.2013;18(1):701–

720. 

26. Liu L, Sun L, Wu Q, et al. Curcumin loaded polymeric micelles inhibit breast tumor growth and 

spontaneous pulmonary metastasis. Int J Pharm. 2013;443(1–2):175–182. 

27. Sun XD, Liu XE, Huang DS. Curcumin induces apoptosis of triplenegativebreast cancer cells by inhibition 

of EGFR expression. MolMed Rep. 2012;6(6):1267–1270. 

28. Yadav B, Taurin S, Larsen L, Rosengren RJ. RL66 a secondgeneration curcumin analog has potent in 

vivo and in vitro 

anticancer activity in ER negative breast cancer models. Int J Oncol. 2012;41(5):1723–1732. 

30. Yadav B, Taurin S, Larsen L, Rosengren RJ. RL71, a second generation curcumin analog, induces 

apoptosis and downregulatesAkt in ER-negative breast cancer cells. Int J Oncol. 2012;41(3):1119–1127. 

31. Banerjee M, Singh P, Panda D. Curcumin suppresses the dynamic instability of microtubules, activates 

the mitotic checkpoint and induces apoptosis in MCF-7 cells. FEBS J. 2010;277(16):3437–3448 

32.Yoon MJ, Kim EH, Lim JH, Kwon TK, Choi KS. Superoxide anion and proteasomal dysfunction 

contribute to curcumin-induced paraptosis of malignant breast cancer cells. Free RadicBiol Med 2010;48:713-

26.  

33. Kim HI, Huang H, Cheepala S, Huang S, Chung J. Curcumin inhibition of integrin (alpha6beta4)-

dependent breast cancer cell motility and invasion. Cancer Prev Res (Phila) 2008;1:385-91.  

34. Liu Q, Loo WT, Sze SC, Tong Y. Curcumin inhibits cell proliferation of MDA-MB-231 and BT-483 

breast cancer cells mediated by down-regulation of NFkappaB, cyclinD and MMP-1 transcription. 

Phytomedicine 2009;16:916-22 

35. Harris J, Lippman M, Veronesi U, et al. Breast Cancer (3 parts). N Engl J Med. 1992:327:319–479. 

36. Greenlee RT, Hill-Harmon MD, Murry T, Thun M. Cancer Statistics, 2001. CA Cancer J Clin. 2001;51: 

15. 

37. From the Centers for Disease Control and Prevention: Breast Cancer Incidence and Mortality—United 

States 1992. JAMA. 1996;276:1293. 

38. Smith H, Kammerer-Doak D, Barbo D, Sarto G. Hormone Replacement Therapy in the Menopause: 

http://www.ijcrt.org/


www.ijcrt.org                                              ©  2021 IJCRT | Volume 9, Issue 12 December 2021 | ISSN: 2320-2882 

IJCRT2112371 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org d567 
 

A Pro Opinion. CA—A Cancer Journal for Clinicians. 1996;46:343. 

39. Costanza ME. Epidemiology and risk factors for breast cancer. In: UpToDate. 2001:9:2–3. 

40. Shapira D, Urban N. A minimalist policy for breast cancer Surveillance. JAMA. 1991;265:380–382. 

41. McKay M, Langlands A. Prognostic Factors in Breast Cancer (Letter). N Engl J Med. 1992:327: 1317–

1318. 

42. Cady B, Steele G, Morrow M, et al. Evaluation of common breast problems: Guidance for primary care 

providers. CA—A Cancer Journal for Clinicians. 1998;48:49–61. 

43. Malone KE, Daling JR, Thompson JD, O’Brien CA, Francisco LV, Ostrander EA. BRCA1 mutations and 

breast cancer in the general population: analysis in women before age 35 years and in women before age 45 
years with first-degree family history. JAMA. 1998;279:922–929. 

44. Haber D. Prophylactic oophorectomy to reduce the risk of ovarian and breast cancer in carriers of BRCA 

mutations. N Engl J Med. 2002;346:1660– 1661. 

45. Hoskins K, Stopfer J, Calzone K, et al. Assessment and counseling for women with a family history of 

breast cancer. A Guide for Clinicians. JAMA. 1995;273:577–585. 

46. Greene MH. Genetics of breast cancer. Mayo Clin Proc. 1997;72:54–65. 

47. Grady D. A 60-year-old woman trying to discontinue hormone replacement therapy. JAMA. 2002; 

287:2130–2137. 

48. Rossouw JE, Anderson GL, Prentice RL, et al. Writing Group for the Women’s Health Initiative. Risks 

and benefits of estrogen plus progestin in health post-menopausal women: Principal results from the Women’s 

Health Initiative. JAMA. 2003; 288:321–333. 

49. Vachon CM, Kuni CC, Anderson K, Anderson VE, Sellers TA. Association of 

mammographically defined percent breast density with epidemiologic risk factors for breast 

cancer (United States). Cancer Causes Control 2000;11:653-62. 

50. Willett W, Rockhill B, Hankinson S, Hunter D, Colditz G. Chapter 15: Epidemiology and 

Nongenetic Causes of Breast Cancer. In: Harris J, ed. Diseases of the Breast. Philadelphia: 

Lippincott Williams and Wilkins, 2004. 

 

 

 

 

http://www.ijcrt.org/

