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Synergistic effects of trastuzumab and 9-cis-RA on HER2/neu positive breast cancer

cells implanted to nude mice

LANG Hai-bin MI Man-tian ZHU Jun-dong Department of Nutrition and Food Hygiene College of Preventive Medicine Third
Military Medical University Chongqging Key Laboratory of Nutrition and Food Safety Chongging 400038 China

Abstract Objective To observe the synergistic effects of trastuzumab and 9-cis-RA on HER2/neu posi-
tive breast cancer cells in vivo. Methods MCF-7 breast cancer cells transfected with exogenous HER2 gene
were inoculated into nude mice. Four weeks later the mice bearing a tumor of approximately 200 mm’ in vol-
ume were selected to be treated with trastuzumab and/or 9-cis-RA SC  for 20 d. Then the tumor volume was
precisely measured simultaneously the protein expressions of Cyclin E  CDK2 as well as P27 in the tumor tis-
sues were detected by Western blot assay. Results The combination of trastuzumab and 9-cis-RA synergisti-
cally decreased the tumor volume compared with control group and single medication group. Western blot re-
sults showed that the Cyclin E and CDK2 expressions were significantly inhibited while P27 protein expressions
were remarkably up-regulated by the co-treatment. Conclusion Trastuzumab and 9-cis-RA could synergisti-
cally inhibit the proliferation of HER2 positive breast cancer cells in vivo by influencing the protein expressions
of G,/ G, phase-related molecules.

Key words trastuzumab 9-cis-RA breast cancer HER2

HER2/neu herceptin HER2/
20% ~ neu
25% HER2/neu HER2/neu
HER2/neu
2
: trastuzumab
HER2/neu 9-
30300285 X RXR A
Supported by the National Natural Science Foundation of China 30300285 9.
’ HER2/neu

023 68753361 E-mail cqlang@ 163. com
023 68752292 MCF-7

2007-12-10 2008-04-15 9-



1602 30
PAGE PAGE
1 PVDF 1% BSA/TBS PVDF 4 <
1.1
MCF-7 DAB
1 . 2 1 . 9 7
34 BALB/c 20  SPF xEs SPSS 10.0 t
102 g
25 °C 2
1.3 2.1 MCF-7""%
erbB-2/neu pCMV/ErBh2 And- 1.5 pg'kg  9- 10 mg/kg
erson Ming Tan 20 d 0.43 £0.09 cm®
pClneo 2.02+0.23 cm’ 1.96 +0.25 cm’
1.4 P <0.05
DMEM/F12 HyClone q 1.37
TBD Genentech 9- HER2
Sigma HER2 Cyclin E CDK2 2.2 MCF-7""% CDK2 Cyclin E
Santa Cruz S-P I¢G p27
1.5 Western blot 9-
pCMV/ErBb2 20 d HER2 P
pClneo MCF-7 400 pg/ml <0.05 MCF-7 HER2
G418 MCF-7 CDK2  Cyclin E
200 pg/ml G418 2 MCF-7" P<0.05 P27
1.6 P <0.05 1
MCF-7"*% 0.25% 1 2 3 4
1 %107 ml™ BALB/c 1 ml HER-2—
200 pl 74d
100% Cyclin E— IHSO x10°
5 4 / 9- — 3
| Bracin A
cm® = 7 xL2 xD
1.7 1 29- 3 4
o 15 ne/ke 1 MCF-7"ER HER-2 P27
10 me/keg 10 mg/kg CDK2 Cyclin E
1 10 20 d
3
_ Ea +b
1= Eq +Eb - Ea x Eb HER2/neu 185 x 10°
q 4
1.8 HER-2 P27 Cyclin E CDK2
204 BALA/c HER2/neu
0-9% N 5 mloc HER2/neu
1 ml 0 4 °C 12 000 x
Am & Kono ° Herceptin
10 min Lowry
~20°C 70 pe HER2/neu HER2/neu
MHC |

B- 5 min SDS-



17 . 9-

HER2 1603

CTL

HER2/neu
HER2/neu

HER2/neu

9- A

X RXRa
RAR«

RXRg RXRy  RXR
PPARy VDR
RXR

RXR HER2/

neu

RXR

9. HER2/

neu

2 CDK2

Cyclin E

G,/ G, G,
G,/S  DNA

p27 CDK2/Cyclin E

HER2/neu p27

27 HER2/neu

12
HER2
p27

p27 Cyclin E  CDK2

PI3K/ Akt p27
Le "° RNA ErbB2

p27
G/ G,
p27

HER2

MCF-7 BALB/c

HER2/neu

RXR 9- 20 d

HER2

CDK2

Cyclin E

10

12

13

CDK2
P27
.-
HER2/neu

Slamon D J Godolphin W Jones L. A et al. Studies of the HER-2/
neu proto-oncogene in human breast and ovarian cancer J . Science
1989 244 4905 707 -712.

Smith K L. Dang C Seidman A D. Cardiac dysfunction associated
with trastuzumab J . Expert Opin Drug Saf 2006 5 5 619 -629.
Paik ] Blaner W S Swisshelm K. Cis-retinol dehydrogenase 9-cis-
retinol metabolism and its effect on proliferation of human MCF7 breast
. Exp Cell Res 2005 303 1 183 -196.

Schechter A L Stern D ' Vaidyanathan L et al. The neu oncogene

cancer cells J

an erb-B-related gene encoding a 185 000-Mr tumour antigen J .
Nature 1984 312 5994 513 -516.
Kono K Sato E Naganuma H et al. Trastuzumab Herceptin en-
hances class I-restricted antigen presentation recognized by HER-2/
neu-specific T cytotoxic lymphocytes J . Clin Cancer Res 2004 10
7 2538 —2544.
Baselga J Carbonell X Castaneda-Soto N J et al. Phase Il study of
efficacy safety and pharmacokinetics of trastuzumab monotherapy ad-
ministered on a 3-weekly schedule J . J Clin Oncol 2005 23 10
2162 -2171.
Marty M Cognetti F Maraninchi D et al. Randomized phase II trial
of the efficacy and safety of trastuzumab combined with docetaxel in pa-
tients with human epidermal growth factor receptor 2-positive metastatic
breast cancer administered as first-line treatment the M77001 study
group J . J Clin Oncol 2005 23 19 4265 -4274.
Untch M Kahlert S Petruzelka L. et al. A multinational phase 11
study of Navelbine N and Herceptin H as first-line therapy for pa-
tients with HER2-positive metastatic breast cancer HER2 + MBC
J . EJC Supplements 2004 2 3 127.
McKenzie T Liu Y Fanale M et al. Combination therapy of Ad-
mda7 and trastuzumab increases cell death in HER-2/neu-overexpress-
ing breast cancer cells J . Surgery 2004 136 2 437 -442.
Wu K Zhang Y Xu X C et al. The retinoid X receptor-selective
retinoid LGD1069  prevents the development of estrogen receptor-
negative mammary tumors in transgenic mice J . Cancer Res 2002
62 22 6376 -6380.
Borgquist S Anagnostaki L Jirstrom K et al. Breast tumours follow-
ing combined hormone replacement therapy express favourable prog-
nostic factors J . Int J Cancer 2007 120 10 2202 -2207.
Traub F' Menqel M Luck H J et al. Prognostic impact of Skp2 and
p27 in human breast cancer J . Breast Cancer Res Treat 2006 99
2 185 -191.
Le X F Claret F X Lammayot A et al. The role of cyclin-depend-
ent kinase inhibitor p27Kipl in anti-HER2 antibody-induced G1 cell
cycle arrest and tumor growth inhibition J . J Biol Chem 2003 278
26 23441 -23450.



