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Effect of Ru’ai Shuhou Recipe on Immune Response in HER2/neu Transgenic Mice Undergoing Breast
Cancer Carcinogenesis Process WU Xue-ging, WAN Hua, LI Xin-rong, et al Shuguang Hospital, Shanghai Uni-
versity of Traditional Chinese Medicine, Shanghai (200021)

ABSTRACT Objective To explore the immune response induced by HER2/neu oncogene in the breast
cancer ( BC) carcinogenesis process and the immunological mechanism of Ru’ai Shuhou Recipe ( RSR) in the
prevention and treatment of BC. Methods HER2/neu transgenic spontaneous breast tumor model mice were fed
with RSR from 5 weeks old, the occurrence of breast tumor in them was observed, and the changes of T cell-me-
diated immune response and associated cytokines were detected during the carcinogenesis process, i. e. when
mice aged between 15 and 25 weeks. Results RSR showed significant effects in postponing and reducing the
carcinogenesis of primary breast tumor, up-regulating the amount of T cell in splenic lymphocyte in tumor-bearing
mice, promoting the proliferation of T lymphocyte, and inducing the secretion of cytokines such as interleukin-2,
interleukin-12 and interferon-y. Conclusions A serial immune response reveals in the carcinogenesis process.
The immunologic function of HER-2/neu transgenic mice is significantly different to that of the same strain non-
transgenic mice. Effect of RSR in preventing and postponing breast cancer carcinogenesis is possibly realized
through enhancing the anti-tumor immune response of transgenic mice themselves.
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1 BhH

L1 S®zY HER2Zneu HEFEARAME
N FVB/neu, h AL REN LB E R LRHIDE
RARIGIH, B EHE S Bk, Bt KE20g &
HAELBENAHRAFLRMR, FVB R REF /D
B,S EE M AE20 g £, EEBHREXLE Y
A RO F R AL, B 77 AE R EH X

L2 SB#HY HTHETABRAETHEREK,
BARMIRE EAREHHAR, FHKAHH EFITH
R R, = EE, HSHH. HYRAFEAE
T BKRE L GRAER, X AFRA 30 min,
BT BEKEGEM. £HKRER2 ¢/mL,

1.3 EERAM FACS KXLERAAMB R
PharMingen 7 &] ( San Jose, CA) 7= &, [ ¥ 3H]-H
IR w5 0E i 4 4% 3 (thymidine, [ methyl-3H]) Wy B £ 1%
JRFRERFST AT . 40O R BBk e W R A B X 79,
R RITR SRR R-2(IL-2) BAKA K-12(1L-
12) p60 , T & -y(IFN-y) —#i ( purified rat anti-mouse
IL-2.IL-12p60 . IFN-y) ; 4 ¥ % 1t 89 % 1 & 1L-2. IL-
12p60 ,IFN-y —#i ( biotinylated rat anti-mouse IL-2,IL-
12p60 . IFN-y ) ; 8 R i3 % 1k 4 B ( horseradish peroxi-
dase ,HRP) , LA F #1575 Pharmin Gen /&) ( San Jo-
se, CA) 5. JJESE B A(concanavalin A, ConA) i
Sigma 2 B ™= f o

1.4 FENEH HA Y FACScalibur ( Bec-
ton Dickinson, San Jose CA), Beta i ${¥ (1450 Mi-
croBeta Trilux, PerkinElmer Life Sciences,USA) ., §4%
1% { ( Bio-rad Model 550 microplate reader, USA),

2 FE

2.1 FHYHHEARBHTE 5 AE FVB/neu %
HEAARIRBEDREI SR 2 H, ERH31 A, &
REHELEKO.2 mLEHE PHAH3 X IABRAETE
X0.2mL(2g/mL)EE, RABRENI NI N8
410 B, HI4E 15 i F0 25 Fded & B 1 /N K
EMEENEERIT REEREEIS F, RFELR
F FVB M RIEF /MR 10 H {Ext BRE,

2.2 SEBWMERKNER

2.2.1 HARMEMHRERL BF2 KENM
BHRERL, CR/DEME R LR RERRA,

2.2.2 HEHMNRREST HENEEREHFE
J& 5 /0 BN Ik 2 40 AR, 37 2 40 AR A 0 /) LR
4l B R 1 A LB N A Cell Quest TM software

( Becton Dickinson, San Jose CA ) 4bHE 43 #f,

2.2.3 THEMAREAEADIERT XA 3H-TdR
BAB,

2.2.4 HRETFREE £H/DFBEKE0K
WHEHSx10°/mL, F24 FLEFKRPEILIMA 1 mL
HA MR ,0. 5 mL Sac 75 ¥ (A ¥KE 1: 10 000) 5 ConA
VW (&R E Spg/mL) #1 0.5 mL RPMI-1640 % i .
BHH R AMBAERERAEXE, B&R
2mL i FE 5%CO, 3TCHHRFTEFR 48 h
J& B O WU EYE W R A R T R R R B R AR
B4 I E IL-2 IL-12 0 IFN-y B9 & &, 7B FR K
X L% 450 nm #1570 nm LR ICEE ., REBRAEM
ZUHHELER EARTEREFIE,

3 Fitr¥Fh GITHMER SPSS 115, B4l %
5 Student's t-test \0 3, X AR AL R AR KN E
FEMTMLSD i ,P <0.05 INRERALIHFE L

g R

1 FBARJEH* HER2/neu ¥ 25/ B R 4
B (% 1) BAAH HER2/new HER/NRE 15 A
WS IF 86 & A B AR 4B, 35 FA R R O 81.8%
(9/11) P EEH TE 24 JAIE RS R A FLIRAE,35 kot &
FBEN 20% (2/11) . A WELEA 5 J7 fE #E8 HER2/
neu ¥ 2 B/ B R PLIR P 09 R A i [8) , BRI FL AR AR Y
RER SEMARBRERERITFEL(P<0.01),

#1 HER2Znew BER/PREEAE R (%)]
REE
9 15 18 24 25 35(w)

A 1L 0 1(9.0)2(18.2) 6(54.5) 6(54.5) 9 (81.8)
5 10 0 0 0 1(10.0) 2(20.0) 2 (20.0)

. SHERAE R, "P<0.01

2 FEARBE A HER2/neu HER /PR B E £
R 25 FRE R E ST (0.30£0.18)g]
ERHTERMA[(0.190.15)g] , ZREFHITEE X
(P<0.01), PHAHABMER[(0.41£0.23)g1H B
B TFHREE(P<0.05),

3 FLEARJSH X HER2/neu HEFE/NR T HE
MERHUWEm(FR2) 15 K25 Bisn#EIH CD4/
CD8 e CD25s K FIEHAH ZRFRITFEEX
(P<0.05);hefA 2 Mm FHAHA  ERF LRI ¥
E X (P<0.05),

4 FEARGH X HER2/neu FEF /DRI E
M TERE IR (E 1) 7E ConA FIB 72 h 57
W EHIS A/ EEHERREEDERE, &Y
HEEFALR PHASEMALRERYFLKIF

A5 n
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%2 HER2/neu HBEHE/NER 15 & 25 et THE 4R
FRUMEKL (xxs)

MH n BEH] CD4a(% ) CD8(% ) CD4/CDS CD25(% )
E# 10 15 188 33.21£5.70 10.15£0.30 3.28£0.62  2.3020.04

25 JH M 25.10+3.53 13.22:4.23  2.07£0.73  1.95:1.82
B 10 15 &G 28.23 £8.88 11.24£1.24 2,48 +0.64%  1.84 +0.58"

25 188 16.26 £2.09 8.84 22.65
$2510 15 A 30.45£0.57 9,26 £0.47
25 [4#5 17.24 £3.79  7.92:3.45

1.93£0.39*  1.13£0.38°
3.29£0.11%  1.7820.292
2.39£0.645  0.90£0.4504

ESEHARBILE, *P<0.05; 5 R4 5 8 8%, “P <0.05;
5E4H 15 A s, 4P <0.05
FEN(P<0.05);25 FABtBIRIZ T 40 M
BREHAAA SR, P25 A VR F IR 2
WER, BHAKPEEER DR, SEMALKER
A FEEL(P<0.05),
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h 4 L] Bz
. 5EH AR HE, "P0.05 ; SHEAHRYIHE, 2P<0.05
E1 15 k25 ARRA/MRBKE
R MU RE ST LB

5 HANFMEKEARERERM T A 0RE

FHHE(F3) FABERMAE/NR IL2 & IFN-y B
BRTFERA EREHIH¥EL(P<0.05) ;P HHE
B /ANRIL2 R IL-12 HEAHSE LR, ERA45IT
HEX(P<0.05), 25 A itad, 12540 IFN-y B 2 {2
BOSEMARNSILEERAHLITFEEL(P<0.05),
£3 FHAHPRIS K25 FREHEAKL ConA RIBE=E
MEFHHLE (ng/L,zxs)

A n B IL2 IL-12 IFN-y
E# 10 154 38621092 8284 79 781 £56 761
25 F# 2543774 28 +4 65 364 +77 150

HE 10 15 F#% 1859 £209" 1142125 52982 +16 635"
25 #1023 +974° 24115 37 593 +38 397"
25 10 15 B# 3687 +£1035° 180 £199° 56 298 +47 762
25 Al 2273£964° 176 £138° 72779 £24 455°

H:SERHRSLE, P <0.05; 51 &4 F 8 H &, 2P <0.05
i 4
HRMRER, EEMNENEE ABRAESA
BRAGNMAERIEERSETIHEL, BRAIIKAE™
BB G WL, 1B 7E R 245 00 TR S AF 40 Mt AT B8
B EFMO G kB ER G, NS MHE R

EY HUAREET 2B A EWIREZ—, ME
REXGBEARNGER. I ERRRMERUT

MR ENE,SMEM T HELH CD4"/CD8 "
BRI T THERRNES .,

HER2/neu ¥ & A /B ] LA #L A & HER2/neu
SMARALNEE, EREEERNDRILBHR ST
% 3| HER2/neu % [H f) i3 1 %3k . A SCHRHLE Bt/
REAL% BRI FARERIABAEN I EHEE,
EA0REAFEEERRRILGE ERERR L
5 HER2/neu YL AFLIR R A ML, EBFR A
RABBEORFER,

AR DR, TEME K LGRS, HER2/neu $% 5
ANREEHRMRAREEANRRRNRFELEE
HEMES, RHMEREIRT IWAFEEARH
YU 8 s RN, 8% & HER2/neu EARE —E M
HUEM, BE TYUAM RIER N, RITEERFFTPH
RUIIGE R E RS REREHEY,

HEAETRELETEAFEREXARNER
7 EEFL BB WG BRI T EEBUE T BT B
VT Jg B R R T AL B B LRI T B B I BR B /D
WA EKBRENEER T FIVAEREARER
EWEFERES

FRGIEL T WA G e B EZ B
ERHNEERABEN RS, AAEELREREM
BHP AR NN ERN . LBARGEH LR
ARG KEHAK P THRSE RFEFENIRTHK
B4 M S SR PR A L R /N BRI T M 40 CD4/CD8 [
{6, MBS T K™ (P <0.05) AT FEFIL-2,
IL-12 #1 IFN-y S MRE FR 40, FHER A RAR
B/NRMRENEEEETES/NMKF, B R,
ARG H B EEIIRERENERATTREREL
Rm i RE /DR B S S R NRE I

$ £ X W

[1] Harbeck N, Jakesz R. Gallen 2007 breast cancer treat-
ment consensus report[ J]. Breast Care, 2007, (2) :130-
134.

(2] ZEH EEEZFE(M] JL ¥R, 2000,
187-212.
Gong FL, editor. Medical immunology [ M]. Beijing: Seci-
ence Press, 2000.:187-212.

(3] #®ANG.REXE.BXFE, % HB-MHAEFEMNLR
[M]. 5 ILARAH A W i AL 200049~ 70.
Xu CG, Zhang MH, Yang XJ, et al. editors. Cancer-
tumor theory and practice { M]. Jinan; Shandong Science
and Technology Press, 2000 :49-70.

(T4 756 ®)



- 756 -

(10]

[11]

(12]

[13]

[14]

FEPHELEASZEE 201047 HE 30 £% 7 4 CIITWM, July 2010, Vol. 30, No.7

FERE, MER. DEKIFE(ESBOIM]. LK A
B T4t iRat. 2005, 92-95.

Fang JQ, Sun ZQ, editors. Medical statistic (5th ed)
[ M]. Beijing: People's Medical Publishing House, 2005 ;
92-95.

Culebras X, Corpataux JB, Gaggero G, et al. The antie-
metic effect of droperidol added to morphine patient-con-
trolled analgesia: a randomized, controlled, multicenter
dose-finding study [ J]. Anesth Analg, 2003, 97 (3):
816-821.

IRE, DH, IBW, F PAELESHRITIHEE
B 28 HI[)]. HAREABLRE, 2007, 15(25):
2747-2749. '

Wang LM, Luo H, Wang YN, et al. Integrated traditional
Chinese and Western medicine in treatment of severe acute
pancreatitis; an analysis of 28 cases [J]. World Chin J
Dig, 2007, 15(25): 2747-2749.

Altman DG. Confidence intervals for the number needed to
treat [J]. Br Med J, 1998, 317(7); 1309-1312.
BEX, MU ERARFAERE N BT aERE
il ) Meta 5347 [J]. # B K 4 & bt ¥ #, 2001, 15
(5): 283-286.

"Guo JW, Liu MJ. Meta-analysis of acute intracerebral

hemorrhage treated with traditional Chinese medicine or/
and composition of promoting blood circulation and remo-
ving blood stasis [ J]. J China-Japan Friendship Hosp,
2001, 15(5) : 283-286.

[15]

{16]

[17]

(18]

[(19]

SR, WER, REL. & REREATIEEY
RESFHME [J]. LEHRKEE, 2008, 27(3): 20
=21

Jin MZ, Xie ZQ, Chen XW, et al. Observations on the ef-
ficacy of blood-letting puncture and cupping in treating
middle-aged and senile herpes zoster [ J]. Shanghai J Acu-
punct Moxibust, 2008, 27(3) :20-21.

W, FHR. PHELARTTRAZBFEIRE
1)), shiesg FFE Zx &, 2003, 3(16) ; 2088-2089.
Liu L, Li ZL. Curative effect observation on treating herpes
zoster by integrated traditional and Wester medicine [J].
Chin | Pract Chin Mod Med, 2003, 3(16) :2088-2089.
FEARFKHEDVAER. FH(HEH HRHEETR
W IM]. bR AR D4 g A4, 1993 186-188.
Ministry of Health of P. R. China. Guiding principle of
clinical research on new drugs of traditional Chinese medi-
cine[ M ]. Beijing: People’s Medical Publishing House,
1993 : 186- 188.

BEH, WIR TEERHEERTREEIRER 30
W% [J]. WEHE, 2008, 24(10) ; 20-21.

Qiang QK, He XL. Clinical observation of integrative med-
icine for 30 patients with chronic glomerulonephritis [ J].
Shanxi J Tradit Chin Med, 2008, 24(10); 20-21.
Rembold CM. Number needed to screen: development of a
statistic for disease screening [J]. Br Med J, 1998, 317;
307-312.

(% :2009 -06 - 10 4 [H] ;2010 - 04 -26)

(L®T719 ®)

(4]

(5]

Amici A, Venanzi FM, Concetti, A et al. Genetic immu-
nization against neu/erbB2 transgenic breast cancer[J].
Cancer Immuno! Immunother, 1998 ,47(4) .183-190.
T 505 EES. S IRBREARKRRMER
WeER A SC[J]. F7M, 2006,26(3) :279-281.

Wan H, Zou Q, Dong JR, et al. Detection of anti-tumor
immunity of patients with breast cancer and its clinical sig-
nificance[ ] ]. Tumor, 2006,26(3) :279-281.

T REW EEE.F CABAGH RERBDR
ARBERANB QBT R(I]. WE, 2007, 27(9)
691- 693,

Wan H, WU XQ, Dong JR, et al. The action mechanism
underlying the anti-tumor effects of “Ruaishuhou herbs” a-
gainst highly metastatic breast cancer[J]. Tumor, 2007,
27( 9) : 691-693.

(7]

[8]

REM, WER, MES. HESERGT RS L
®%375()]. EBPEHREER, 2000, 14 (1):
24-26.
Wu XQ, Que HF, He CM. 37 cases of remote metastasis
of mammary cancer treated by Prof. LU De-ming[J]. Acta
Univ Tradit Med Sin Pharm Shanghai, 2000, 14 (1) :24-
26.
Tk, REW, A%, F “ABREF " HARES
EEFEFRBRWHBERAR(I]. LEBETEARS,
2004 ,38 (9) :28-31.
Wan H, Wu XQ, FU QH, et al. Clinical study on the im-
pact of “Ru’aishuhou herbs” on life quality in breast canc-
er patients [ J]. Shanghai J Tradit Chin Med, 2004, 38
(9):28-31.

(W% :2009 -04 - 15  #[]:2009 - 11 -30)



