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Specifically, 76.8% of the variability of VEGF lev-
els before glucose administration is attributed
(F=11.61, p=0.006) to WC (coefficient=-0.542,
p=0.023) and to TNF-á (coefficient=0.820,
p=0.003) (Table 5A). After chemotherapy WC los-
es its predictive value regarding VEGF levels, while
PDGF enters the model as the most significant fac-
tor. Specifically, 95.4% of the variability of VEGF
levels is attributed (F= 10.33, p=0.041) to IL-1 (co-
efficient=0.789, p= 0.044), to IL-6 (coefficient=
0.910, p=0.040), to TNF-á (coefficient=-0.867, p=
0.026) and to PDGF (coefficient=1.545, p=0.006)
while for WC, coefficient=-0.305, p=0.116 (Table
5B).

DISCUSSION

Since insulin, PDGF, VEGF and cytokines are
related to breast cancer, it is only natural for some
questions to arise: What-if any-is the influence of
chemotherapy on these parameters and what is the
relationship between modifications of these param-
eters and certain anthropometric measurements
such as BMI to the therapeutic outcome.  The real
target behind these questions is to find out if breast
cancer patients could, besides their conventional
therapy, be benefited by any modification of insu-
lin, growth factors and cytokine levels.

Adipose tissue is, through its aromatase action,
the source of postmenopausal estrogens. Obesity,

Table 4. Multiple Regression Analysis of PDGF levels

                                         A. Before chemotherapy*

Model Coefficient t p-value
(constant) 3.777 0.007

IL-8 -0.621 -3.107 0.017

IL-1 0.546 2.729 0.029

                                         B. After chemotherapy**

Model Coefficient t p-value
(constant) 9.100 0.001

IL-1 -0.615 -4.631 0.010

IL-6 -0.682 -4.098 0.015

TNF-á 0.560 3.933 0.017

VEGF 0.552 5.208 0.006

IGF-1 -0.284 -2.642 0.057

*(F=9.03, p=0.011); **(F=18.21, p=0.007)

and more specifically central obesity, which is usu-
ally the case in postmenopausal women and, in our
patients, induces peripheral tissue insulin resistance
and consequent hyperinsulinism and overeating,
which promote further weight gain.23,28 Insulin, with
or without estrogen interaction, could lead to in-
creased risk for breast cancer development.

Malignancy in general, and in our case mamma-
ry tissue malignancy, is a well recognized insulin-
resistant state, further increasing insulin levels, cre-
ating a vicious cycle as regards malignant transfor-
mation. Moreover, cytokines, markers of low-grade
inflammation, are implicated in insulin-resistant
states and hyperinsulinemia, and it is through this
path that they constitute an increased risk for type 2
diabetes and for conditions associated with hyper-
insulinism such as breast cancer. So far pertinent
studies have arrived at conflicting results with re-
gard to cytokine action on mammary malignancy.
Thus, IL-6 levels have been correlated with a short-
er survival of breast cancer patients,12,14 whereas it
has  been shown that down-regulation of IL-6 is as-
sociated with highly malignant mammary carcino-
mas.17

Our study, which was conducted in obese, post-
menopausal women, did not disclose any difference
in cytokine levels before and after chemotherapy,
which was successful in stabilizing the disease.

Table 5. Multiple Regression Analysis of VEGF levels

                                           A. Before chemotherapy*

Model Coefficient t p-value
(constant) 3.188 0.015

WC -0.542 -2.908 0.023

TNF-á 0.820 4.394 0.003

                                           B. After chemotherapy*

Model Coefficient t p-value
(constant) 0.174 0.873

IL-1 0.789 3.367 0.044

IL-6 0.910 3.481 0.040

TNF-á -0.867 -4.089 0.026

IGF-1 0.465 3.102 0.053

PDGF 1.545 7.112 0.006

WC -0.305 -2.195 0.116

*(F=11.61, p=0.006); **(F=10.33, p=0.041)




