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ABSTRACT Objective: To investigate the expression of adrenergic receptors in breast cancer cells and changes in breast
cancer cell proliferation after their blockage.
Methods: The expressions of adrenergic a,-, a,-, ;- and B,-receptor in breast cancer MCF-7 (ER-positive) and
MDA-MB-231 (ER-negative) cells were examined by immunocytochemical staining. The proliferation of the two
types of breast cancer cells was analyzed by MTT assay after they were exposed to norepinephrine and carvedilol

(non-selective blocker of adrenergic receptors) alone, or in combination, respectively.
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Results: The MCF-7 and MDA-MB-231 cells both expressed the adrenergic a- and p-receptor, but the expression
levels of the adrenergic-receptor subgroups were different between them. The a,- and B,-receptor showed a
relatively strong expression while a,- and B,-receptor showed a relatively weak expression in MCF-7 cells, but
there was an opposite pattern of expression in MDA-MB-231 cells. The proliferation of both types of breast cancer
cells was significantly inhibited by carvedilol treatment, with a certain time- and concentration dependent trend
toward higher inhibition, and some of the differences had statistical significance (all P<0.05); the proliferation
of both types of breast cancer cells were significantly increased after norepinephrine treatment, which was
concentration-dependently antagonized by carvedilol co-treatment, and all the differences reached statistical
significance (all P<0.0S).

Conclusion: Both adrenergic a- and B-receptor are present in breast cancer cells with varying levels of expression,
and non-selective blockage of adrenergic receptors can effectively suppress the proliferation of breast cancer cells.

[Chinese Journal of General Surgery, 2014, 23(11):1501-1505]
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Jpacsy . AL 3 MRS, LWmEE 3K,
1.3 BEREZEHENRIEREMKN
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Figure 1 Immunocytochemical staining for measurement of the expression of adrenergic receptors in the two types of breast cancer cells

(x100)

MCE-7 cells; D: Adrenergic B,-receptor in MDA-MB-231 cells

A: Adrenergic a,-receptor in MCF-7 cells; B Adrenergic a,-receptor in MDA-MB-231 cells;:C: Adrenergic B,-receptor in
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Table 1 Rates of growth inhibition of MCF-7 cells after
exposure to different concentration carvedilol for
different times (%)

RYEHLI FEHImSE] Ch)

((pmol/L) 24 48 72

0.1 242023 13.60+227" 1224 +2.32"

0.5 215+045 2247+284"7 1771 +2.80"?
1.0 283+0.51 28.82+3.01"Y 27.82+291"?
5.0 324037 3725+384"7  40.76 +3.72"?

TE: 1) 1524 h [7]—WEZALEL, P<0.05; 2) 5 [al—Mmf
[A] £ 0.1 pmol/L ZH X 1L, P<0.05

Note: 1) P<0.05 vs. the same concentration group at 24 h;
2) P<0.05 vs. 0.1 pmol/L group at the same time point
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Table 2 Rates of growth inhibition of MDA-MB-231 cells after
exposure to different concentration carvedilol for
different times (%)

LI YEFISE] (h)
( umol/L ) 24 48 72

0.1 1090 £2.03  18.93+2.44" 27.62 £3.79"
0.5 1452 £2.38  22.41+3.64" 33.81 £4.33"
1.0 21.84+3.377 3445+440"7 41.63+3.91"7
5.0 3037 £3.76° 4628 +5.18"7  57.56+6.09"7

e 1) 524 h [F—iREALE, P<0.05; 2) 5[F—H
A1 5 0.1 pmol/L XS L, P<0.05

Note: 1) P<0.05 vs. the same concentration group at 24 h;
2) P<0.05 vs. 0.1 umol/L group at the same time point
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Figure 2 Influence of norepinephrine and carvedilol alone or combination on proliferation of breast cancer cells

MDA-MB-231 cells
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