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Cancer Death Rates*, for Women, US, 
1930-1999

*Age-adjusted to the 2000 US standard population.
Source:  US Mortality Public Use Data Tapes 1960-1999, US Mortality Volumes 1930-1959,

National Center for Health Statistics, Centers for Disease Control and Prevention, 2002.
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Cancer Incidence Rates* for Women, US, 
1973-1999

*Age-adjusted to the 1970 US standard population.
Source: Surveillance, Epidemiology, and End Results Program, 1973-1998, Division of Cancer Control and

Population Sciences, National Cancer Institute, 2001.

*Age-adjusted to the 2000 US standard population.
Source: Surveillance, Epidemiology, and End Results Program, 1973-1999, Division of Cancer Control and

Population Sciences, National Cancer Institute, 2002.
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What Is Breast Cancer?

• Breast cancer is a malignamt (cancerous) 
tumor that develops from cells in the breast.

• Most breast lumps are benign (not 
cancerous).

• Early detection is very important becaause 
the cancer can spread if not treated at is 
earliest stages.



Symptoms

• The most common sign of breast cancer is a new 
lump or mass.

• Other signs include:
-Generalized swelling of part of a breast (even if 
no distinct lump is felt).
-Skin irritation or dimpling.
-Nipple pain or retraction (turning inward).
-Redness or scaliness of the nipple or breast skin.
-Discharge other than breast milk.



Risk factors for breast cancer in 
females

• A family history of the disease.
• Early onset of menstruation.
• Late menopause.
• A first child after age 30.
• Never had children.
• (Estrogen Replacement Therapy)
• (Obesity)

““Prevention!!!Prevention!!!””
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AGE

Estrogen production

Risk of developing
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Estrogen production
in breast cancer tissue

(Aromatase)

Over expression of aromatase in the breast tissue of postmenopausal women is
thought to be a risk factor for breast cancer. 
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 Fig. 3  Structures of androstenedione and nine aromatase inhibitors



The ATAC Trial
• The trial is a large, multinational, double-blind, placebo-

controlled, randomized trial comparing standard adjuvant 
therapy of 5 years of tamoxifen versus 5 years of 
anastrozole versus 5 years of both agents given in 
combination in postmenopausal patients.

• 9,366 postmenopausal women with hormone receptor-
postive or unknown tumors.

• July 1996-March 2000, results were first reported at the 
2001 San Antonio Breast Conference.

• 381 centers, 21 countries

Winer, E.P., Hudis, C., Burstein, H.J., Chlebowski, R.T. et al. American Society of Clinical 
Oncology technology assessment of the use of aromatase inhibitors as adjuvant therapy for women 
with hormone receptor-positive breast cancer: Status report 2002.  J. Clin Oncol. 20, 3317-3327 
(2002).



Disease-free survival (defined as locoregional recurrence, distant recurrence, new primary 
breast cancer, or death from any cause) and safety/tolerability.

Secondary end points included the incidence of second non-breast cancer primaries, time to distant 
recurence, and overall survival.







Letrozole Is More Effective Neoadjuvant Endocrine Therapy Than Tamoxifen
for ErbB-1– and/or ErbB-2–Positive, Estrogen Receptor–Positive Primary 
Breast Cancer: Evidence From a Phase III Randomized Trial 

Elli s et al., J. Clin Oncol, 19: 3808-3816, 2001

RESULTS: For study biopsy-confirmed ER+ and/or PgR+ cases that received letrozole, 60% 
responded and 48% underwent successful breast-conserving surgery. The response to tamoxifen was 
inferior (41%, P = .004), and fewer patients underwent breast conservation (36%, P = .036). 
Differences in response rates between letrozole and tamoxifen were most marked for tumors that 
were positive for ErbB-1 and/or ErbB-2 and ER (88% v 21%, P = .0004).

CONCLUSION: ER+, ErbB-1+, and/or ErbB-2+ primary breast cancer responded well to letrozole, 
but responses to tamoxifen were infrequent. This suggests that ErbB-1 and ErbB-2 signaling through
ER is ligand-dependent and that the growth-promoting effects of these receptor tyrosine kinases on 
ER+ breast cancer can be inhibited by potent estrogen deprivation therapy.



Letrozole/Neoadjuvant Endocrine 
Therapy: Phase III Roandomized Trial

• A double-blinded, randomized phase III neoadjuvant
endocrine therapy trial to compare 4 months of letrozole
2.5 mg daily with tamoxifen 20 mg dailey for 
postmenopausal women with hormone receptor-positive 
breast cancer who are ineligible for breast-conserving 
surgery.  

• March 1998 - August 1999
• 324 patinets; 154 study subjects received letrozole and 170 

tamoxifen.  From 55 centers in 16 countries.
• At months 2 and 3, breast ultrasound; at month 4, surgical 

assessment, a final ultrasound and mammogram.
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Kao, Y.-C., Zhou, C., Sherman, M., Laughton, C. A., and Chen, S. Molecular basis of the 
inhibition of human aromatase by flavone and isoflavone phytoestrogens.  A site-directed 
mutagenesis study.  Environmental Health Perspectives, 106:85-92, 1998.
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Chen, S., Sun, X.-Z., Kao, Y.-C., Kwon, A., Zhou, D., and Eng, E. Suppression of 
breast cancer cell growth with grape juice.  Pharmaceutical Biol., 36:53-61, 1998.
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A E

ER

Aromatase

Growth factors

Cell culture studies
MCF-7aro - Breast cancer cell line

Non-receptor-
mediated effects

Zhou, D., Pompon, D., and Chen, S.:  Stable expression of human aromatase cDNA in 
mammalian cells - A useful system for aromatase inhibitor screening. Cancer Res. 50, 
6949-6954 (1990).
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Human Placental Microsome Assay Aromatase Inhibition 
with White and Red Whole Wines
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In vivo experiments

• Transgenic mouse

• Over- expression of aromatase in mammary tissue

• Three week treatment

• Daily gavage red wine 20% MeCN extract



Histological sections of mammary gland, ovary 
and uterus of aromatase transgenic mice.
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Eng, E. T., Ye, J., Williams, D., Phung, S., Moore, R. E., Young, M. K., Gruntmanis, U., 
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wine and grape seeds.  Cancer Res., 63: 8516-8522, 2003.
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•Ion trap mass spec

•Electrospray ion source: positive ion mode

•Spray induced 900 volts

•Capillary temp 130 ºC

•Samples diluted1:1 in
90% acetonitrile
10% water
2% acetic acid

Mass spectrometer



MS MS2

Peak 1 579 301
Peak 2 579 427
Peak 3 579 427
Peak 4 149
Peak 5 579 301
Peak 6 579 427

B1 579 427
B2 579 427
B3 579 427



sample: Wine Polyamide 70% MeOH
C1 8HPLC
gradient: 2-10%-5min, 10-30%-60 min,

30-98%-15 min
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Figure 7A:
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