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Table -2 Sex Hormone Regulation of Growth Factor
Systems in Breast Cancer
EGF family
Growth factors; EGF, TGF-alpha, amphiregulin
Receptors: EGFR, c—erhB(Z)
IGF family
Growth factors: IGEF~2 -
Receptors: IGF-1R, IGF-2R, insulin receptor
Binding proteins: BP-2, BP-3, BP-4, BP-5
TGEF-beta family .
Growth factors: TGF-beta(l), TGF-beta(2), TGF-beta(3)
PDGF family
Growth factors: PDGF-1, PDGF-2

BP, binding protein; EGF(R), epidermal growth factor -
(receptor); IGF, insulin-like growth factor; PDGF, plate.
derived growth factor; TGF, transforming growth factor.
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able -3  Cell [Death (Apoptosis) Regulatery

actors in Breast Cancer

urvival factors

Extracellular signals
Estrogen, prcgestercne
EGF, TGF-alpha
Insulin, IGP-1, IGF-2
Extracellular matrix

Signal transduction pathways
P13¥, AKT, ERK1/2 MAPKs, PDK1l, RSKs,

CREB

Mitochondrial protectors
Bzl~-2, Bcl-X(L)

Caspase activation protectors
Flip
ADED fanily

Frotectors of effector caspases
IAPs

eath factors

Extracellular signals
Chemotherapy, radiaticen therapy
Bntisstrogens, antiprogestins
Cytotozic cytokines: FasL, TNE, TGF-beta
xidative stress, hypoxia
Growth factor deprivation
Cell detachment '

Signal transduction pathways
p53, JNK, p38 MAPK

Mitochondrial activators
BAD, Bax

Caspase activators
Cytochrome C, APAF]L
Fadd

Caspase cascades
Caspase 8, 10:; effgctor caspases 3, 6, 7
Caspase 9; effector caspases 3, 6, 7

DED, antideath domain; AKT, protein kinase B;
PAF1, apoptotic proteass activating factor-1:
'BEB, cyclic adenosine monophosphate~-responsive
lement binding protein; EGF, epidermal growth
‘actor; ERK1/2 MAPKs , extracellular signaling
egqulated kinases 1/2 mitogen-activated protein
inases; IGF, insulin-like growth factor; IAP,
nhibitor of apoptotic proteases; JHK, Jun
erminal kinase; PDK1l, phosphoinositlde-
ependant kinase 1; RSK, riboscmal 56 kinase;
GF, transforming growth factor; TNF, tumor
.ecrosis factor.



Table -4 The Cell Cycle

shaze Cellular Requlateor Cell-Cycle Kinase Cyclin Cell-Cycle Kinase Cell-Cycle Ce
Inhibitors** Phosphatase Ef
51 Estrogen, progesterone, CDK4, CDK6 D1, D2, D3 pls,*+*a plB, ple, pl?, CDC25A R}
. growth factors, c-Myc/Max, p2l, p27, p57 .
p52 )
(11 /8 c-Myc/Max, extracellular  CDK2 E p2l, p57, p27 CDC25B R/ (2)
matrix, cell-cell
junctions
S _ - CDK2 A p21, p27, pST7 -_— -
Glz) /M pS53/MDM-2 CDK1 B/A p2l, p27, p57 CDCZ5C -
3¢, cell division cycle; CDK, cyclin-dependent kinase; DP, DNA-binding partner of E{(2)F; MDM-2, murins double-minute gsne~2; Rb, T
9*+ARF an inhibitor of MDM~2, the protein that

*a The gene encoding this inhibitor also encodes, in an alternate reading frame, pl
inctian of pb3.
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HER-2
(c-erbB2_EGFR)
185-kD transmembrane glycoprotein receptor .
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TABLE  .2-1. Surveillance, Epidemiology, and End Results
Incidence and Mortality Age-Specific Rates by Race from 1992

to 19967
Incidence Rates
African
Age at Diagnasis (y) All Races Whites Americans
25-29 7.8 7.4 10.3
20-34 24.4 234 315
35-39 59.0 58.2 62.8
40-44 1170 117.6 120.3
45-49 195.7 198.2 199.1
50-54 2575 264.6 241.4
55-h1 296.3 304.0 280.2
6064 347.3 364.2 294.2 L
65-69 404 .4 4939 3419 { ']}\BLE__ 3-=1 Potential Benefits of Breast Cancer
70-74 455.5 473.9 390.7 ~RiskAssessment
7579 483.3 500.7 424.1 T
a0-94 468.1 4871 379 8 Enhanced understanding of actual risk
854 405.0 4165 355.0 !m;irovcd medical decision-making regarding:
Mortatity Hormone repla?cment therapy after menopause
- Mammography in women aged 40-49
Age at Death () All Races Whites iﬁfszans Tamoxifen therapy to lower breast cancer risk
Prophylactic mastectomy
25-29 1.1 09 2.2 Possible psychological benefit of accurate risk perception
30-34 4.1 3.6 7.8
25_39 195 96 178 (Adapted from ref. 100.)
40-44 20.2 18.9 326
45-49 34.3 32.7 51.9
50-54 5011 48.3 71.0
A5-59 63.0 62.1 80.5
6054 78.5 78.5 93,1
65-69 95.7 96.7 103.4
70-74 1147 115.5 127.3
75-79 133.2 134.5 133.7
80-84 157.0 153.1 164.4
85+ 200.5 202.6 0.4 -

"Rates are per 100,000,
(Adapted from ref. 2.}

‘/"‘—-“7 V ---\* . P . .
~"TABLE 3 -7 “Incidence of Invasive Breast Cancer in Women Participating in P-1
{ :

T e Placebo Tamoxifen
Risk Ratio (95 %
Annual Rate per Annual Rate per
No. of Cases IOOIEJuWomcnP No. of Cases 1000 Women Confidence Interval)

All women (n = 13,388) 175 6.76 89 3.43 0::5 (g;sjg:;
Women younger than 60 y (n = §177) 68 6.70 38 3.77 0.56 (0, 0.81
Women 50 to 59 y (n = 4048) 50 6.28 25 3.10 g:g (322:074;
Women 60 y or older (n = 3950) 57 7.73 26 3.33 0.44 (0.]6 1.06)
Women with history of lobular carcinoma 18 12.99 8 5.69 .44 (0.16-1.

1 situ (n = B26)
Women with history of atypical hyperplasia 23 10.11 3 1.43 0.14 (0.03-0.47)

{n=1193)

{Adapted from ref. 113.)
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