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Effect of Shuanghuang Shengbai Granule on Wnt Signal Transduction Pathway in Tumor-bearing
Mice with Chemotherapy Induced Myelosuppression WANG Li-fang, XU Zhen-ye, Sl Hai-long,
WANG Zhong-qi, DENG Hai-bin, and SU Wan Department of Oncology, Longhua Hospital, Shanghai
University of TCM, Shanghai (200032 )

ABSTRACT Objective To observe the regulation of Shuanghuang Shengbai Granule (SHSBG) on
regulating Wnt signaling pathway in tumor-bearing mice with chemotherapy induced myelosuppression.
Methods Chemotherapy induced myelosuppression model was established in Lewis lung tumor bearing
mice by intraperitoneal injection of cyclophosphamide (CTX). And then they were intervened by SHSBG.
Routine white blood cell (WBC) count, red blood cell (RBC) count, platelet count, and tumor mass were
calculated. Ratios of bone marrow hematopoietic stem cell (Sca, CD34 double positive cells) were detec-
ted by flow cytometry. mRNA expression of main genes in Wnt signaling pathway (Wnt, B-catenin, Frizzt-
ed, DSH, GSK3) were detected using real time fluorescent quantitative PCR. Results The number of
WBC and ratio of hematopoietic stem cells in the treatment group were higher than those in the model
group (P <0.05). Expressions of Wnt, B-catenin, Frizzted, DSH, and GSK3 mRNA in the bone marrow
were higher in the treatment group than in the model group (P <0.05). Expressions of Wnt, B-catenin,
Frizzted, and DSH mRNA expression in tumors were lower in the treatment group than in the model group
(P <0.05). There was no statistical difference in counts of RBC and platelet, tumor mass, or GSK3 mR-
NA expression among all groups (P >0.05). Conclusions The mechanism for SHSBG treating myelo-
suppression was related to regulating Wnt signaling pathway. Besides, it had dual regulation effect on Wnt
signaling pathway, up-regulating expressions of main genes in Wnt signaling pathway while inhibiting ex-
pressions of partial genes in tumors.
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B BEA A R AT R LR R SO, SRR B
SN AR (T HDE A B XU T DR R
VT LT 4 rp DR AR AR B 1 e PR 2259807 24, 1
AT IR ALY T B 7 R A BT 5T
PR T AR K B SR AR S AR S A
AT T S Al E I Wint {5 53 6 3 7 Ay J3 0 HL R0
PRV T E— 2 0 Hr iRt

MHETTE

1 Zh¥ SPF ZiEsc & C57BL6J /N, W H
TSI S A IRA F], S G A% RS : SCXK
(71)2012 -0001, SPF 2%, ik, 20 g /24, A5 T
i R 2GR E R AR LB SPF AR FEE . Lewis
itz 2 ML) b LR 2 B b il A Rk S I Y e 4 L %
/LS RTINS

2 24 RCETF A EURL AR CEORS RAER
E AN Lo FAEAU, iR B 2R E B R AR R B
2l B it ()P P23 S96-101) , ZERIK i, F =2 T+
G252 g WS CTX:0.2 /3, V158 Hi 155 25 ik
WA PR wl A ™ 4it 5 : 13052425,

3 WA HIE cDNA &k & ot E R
PCR i & Bioline A w47, 519 %E i L igHE
Btk W TR A | A . e ¥k 3 4 (Vortex , XW-
80A, HIFFH I P AR ) ) . T=HE#F (K10CD,
BN RN A IR A | o VK4 (BDC-280e, i
MR AR . IR HEEOIL(1 -
15k3K15,5% [E Sigma A #)) . Y% 44 (TYPE
B2, [E Sigma A H]) . EAMREEE(ZXC B, L
PR HE B O Ot 2 2 M) ). Real-time K Y
(7500Sequence Detection System, ABI-7500, &
E ABI Al . 18 RS B M5 (IX70, Olympus
o)) i Hef FACS Calibur (BD AF]) o

4  FEAVHIVE R oy 25 Lewis Jifid i) Fl BRLC
PR AR R 08 M, ) B ST 3K, A AT B R 1
107/L, 0.2 mL/HEEM TN T o flbiE K=
AT i 81 P 5 4B e SR/ INAEARL ) 98 BROBEATL 50 R ¥ 7
2 BRI 7S AL Dy B AN SRR YT I IE R

4348 o YAIT A g CTX 4 H 2 mL,
A4 T4 H 100 mglkg, B4 3 H 5 BE IR W E T Wi
BV, B H 0.4 mL, A4 T4 HA:24 40 g/kg, iESE
6 H . HRILIE T CTX FHVERIATT 415 BE IR A B3k
K, EEH 0.4 mL,%EL:6 H, 25 A4 5IE W A EE
SHAEER K 2 mL, #2: 3 H; A H R A Rk
0.4 mL,i%%:6 H, 54 THE1 HHZE2 h
IR BR R AL, SHE B AL B, TCH TG RNA il 251 T il
SR IR S Bed o

5 Kldetn 5 ik

5.1 IfiEHL I EDTA HikE, @ 36 m4L
R 1 40 i (WBC) | I /MR ( PLT) (2140 s (RBC)
o,

5.2 HHEAZAMEE(BMNC) LI PBS X
A2 PR BERE , T BRI R T, LT 40 S
LBRELHML, PBS YEG HHT BN 1 mL,H 0.1 mL
) R A TR TA T &l SR - = R AR 0B o g
JIFAS 10 A5 By B BB A A A A

5.3 JumiE /N ERALSE IS RN, R
FFRE

5.4 FEEEIMN T4  Sca-1.CD34 Jy/) il
I T4 3 AR A, AR WF 5T A B 8 Sca-1 " CD34 "
L LA LA T T 240 M AT, IR 100 b 48 A8
(e =1 x 10° 4> /mL) , 43 51/m A 10 pL Sca-1
PLIF CD34 Pridk, #ELHFH 20 min, 21 40 i 4b
NG IRY A SRR s S b = W 1 UK & iR LS

5.5 Wnt {55} FEEL N %35 (Wt B-cate-
nin. Frizzted, DSH, GSK3) LI FQ-PCR ¥: & il
Wnt {5 5 i #% ' Wnt, B-catenin, Frizzted , DSH
GSK3 mRNA 1k, 5194 K PCR =¥ K/ h:
S1PP A K5 A e b R AR ) T AR F) 58
B, Bk A Primer5, 4tk 7 X PAGE, 4
% GAPDH. 5I#1/F5 31,

A3 KB BE AN 5 R L SUE TS % (1.5 mL
EP ) thmA 1 mL B4 1Y Trizol WF 5, # MLEAT
MRNA $li#2; cDNA 25 — &5 & 5 ([ by 55 F:45 C
30 min Wi 5%;85 °C,5 min K& MMLV) , —-20 Ck

£ 1 PCR 3|95 H 77

HN L3514 eIk 7“4 (bp)
GAPDH 5'-AACTTTGGCATTGTGGAAGG-3’ 5’-GGATGCAGGGATGATGTTCT-3' 132
Wnt 5'-CGTGTTGGATGTTCAAATGC-3’ 5'-TGTCCCAAAAGGACTGAAGG-3’ 163
B-catenin 5'-GCTTCTGGGTTCCGATGATA-3’ 5'-TGGCACACCATCATCTTGTT-3’ 99
Frizzted 5'-CTGCCCCATCAAGATGTTCT-3’ 5'-GAACTGTTCTCCGCTGTTCCT-3’ 151
DSH 5'-TCCAAAGCTCACATCCACTG-3’ 5'-GGGACGTAAGTCCTTCACCA-3’ 132
GSK3 5'-CAGTGGTGTGGATCAGTTGG-3’ 5'-CCAAGGATGTGCCTTGATTT-3’ 163
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%6 %17, 75, Real-time PCR #:ill, PCR " £ M
ZAE (1) A 95 C,5 min; (2) 25 .95 C
15 min,60 C 15 min,40 {E¥, a1 A
%+ ABI Prism 7500 SDS Software 7341, mRNA
FIXT ik =2 7° x100% . ACt = HFp%&LH Ct {H
- 2 (GAPDH) Ct {#i,

6 Siil¥iE SR SPSS 20. 0 Giitdk ik Al
KEARG 0T, LIS A BIE L x £ Fom, 41398
B L5 DA SR 2 Ty 22 90 BT, 47 O 25 AN 55 WA Dunnett!
sT3 REAT T, P <0.05 NEFHSHFE X,

# R

1 KA R WBC . RBC . PLT il & 45 W b #%¢
(£2) BRIZH ] CTX #Edi 5 WBC K IEH# 4 5
2 HAM TR (P <0.05) ,{HIAYT4H WBC 5 T
M (P<0.05), %41 RBC 5 PLT b4k, Z %Mk
Gt E L (P >0.05),

K2 HHMWHE WBC.RBC K PLT @4 R HE (x5 )
aml WBC RBC PLT
- ( x10°/L) (x10"/L) ( x10°/L)
By 8 3.31x0.764 9.25+1.23 976.49 +152.27
MR8 1.99+0.79*% 8.42+1.46 908.85 +104.22
2 8 6.60=1.21 9.59+1.56 1014.50 +128.95
E#H 8  6.52+1.00 8.99+1.59 1055.18 +99.17

WS EgHE, *P <0.05; SIEWAHE, 2P <0.05; 55
ALk, AP <0.05; F 27

2 HAmR R BMNC A ($63) AR
CTX iitiJ5 BMNC # IEHH 5 HAMH B TP <
0.05) ,76974 BMNC & THiAI4 (P <0.05)

R3  FAMME BMNC L

(x£s)

2151 n BMNC( x 107 /# )
RIT 8 0.76 +0.124
B 8 0.45+0.10"4
25 8 1.30 +0.12
E 8 1.29 0. 11

3 KAUmEE MALREE(1.61 £0.15) 9,1k
FTHHHA[(2.43 £0.12)g] , ZRARIHTETE (P <
0.05) . JAYF4LTE (1.53 £0.13) g, M THIRIZ

H2ER TSI+ E X (P>0.05),

4 KA Sca-1” CD34 " 4l ik (%
4) ZFHAHEFHAWE, Z5 L5028 X (P >
0.05) , 55 78 21 WL BH 41 il Eb 481 /&5 F 25 1 41 5 0E % 41
(P <0.05) , A Y7 41 SURH 41 g b ] = T AR 4 (P <
0.05),

R4 KU E Sca-1* CD34 " 4K A

(x£s )

215 n Sca-1 " CD34 * 4l (% )
T 8 9.02+1.484

LY 8 7.47 +1.48*%
5 8 5.46 +1.55

s 8 5.24 +1.31

5 £ 4 H 5 K& R Wt B-catenin | Frizzt-
ed .DSH .GSK3 mRNA FKik[b&(#£5,K1.2) &
B R R R GA TR A S s A A R R gk 22
SR LG R X (P >0.05) , #iAIZH Wnt B-cate-
nin MRNA Fikm TIE#H 41 5% (4 (P <0.05) ;34
J7¢H Wnt , B-catenin , Frizzted ,DSH , GSK3 mRNA
FORYI R THILL(P <0.05) , ML h 4 LN %
ik: Wnt . B-catenin . Frizzted mRNA 23k #5544 55
T HA (P <0.05), { T AWK FHRIAIA (P <
0.05) ,DSH mRNA FAHERIA] 525 HAL LL#L, 22 5+
TGt L (P >0.05) , iGIT AR FHEEAIA (P <
0.05) ;GSK3 mRNA 7t 3 4l FikZ R LL =
X(P>0.05),

i

XU T BORE T 2 3R 97 IR AL 7 i B
SEANAE P EHRE IR TA HE AL E 4 R RS T 2, A
TrUANEERE N T E IR T R RET 1,
CAZe) i = S, RS PR RS S B A2, 1
W], SN s (D R - B RO A R T
"o T FARS SR AR A RE S RN s
FOREA L , B BEAG S, A = I B SE 5tk
ST A B A A AT N 2 0 TR AR B
DR, 76 B BEAN A A9 I8 T, AL A HAR B E S
JEANE AR BE LI HA

x5 KM EREE & ME Th Wit B-catenin \Frizzted . DSH .GSK3 mRNA ikt (%, x +s )
| Wnt mRNA B-catenin mRNA Frizzted mRNA DSH mRNA GSK3 mRNA

A3 n

B s T o B i oA i B i
T 8 3:55:0.834 2.41:0.44% 4.02:0.94% 1.11:0.36% 3.83:0.83% 0.40:0.16% 2.22+0.50% 0.66+0.094 3.20+1.194 1.70:0.77
M 81.79+0.862* 4.74+0.67 " 3.79:0.452* 4.01+1.41* 2.6120.70  1.50+0.41* 1.27+0.50 0.83+0.25  0.970.62 . 3.65:2.42
) 8 0.92:0.31 1.55%0.57 . 2.60£1.17  0.43:0.19  2.49:0.68 0.24%0.12  1.3240.36 0.71:0.26  1.67:0.61 3.62£1.16
¥ 8 0.78:0.53 / 2.43+0.78 / 2.03+0.91 i 1:30%0.39 / 0.89 +0:38 I
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SR Ak B0 ) SO g 2 8 B LA — o A
o Hg EALIT X B BEL0 AN R G I B EAN I R 4
(I IR ) [RIRE 3 A3 493 , 1EL F 2140 M B2 i /Nl
FFE LA, AR A I 5, 5% 2L 21 400 B % i
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5 o] P L T P R X T 490 R It/ N P B0

AT G TH 500 VAL 78 7R 12 24 %6F
20 M JE I B L VR AR A AR R a4 e A
K[ s A g 4 2k KB . X CycelinD1 . Rb
SR B WU AR A, X 2E 3L 5 Wnt {5538
A BN FR . Wit 5538 s B 4E 5 A o
HSCs & 55 A 58 i i R, ml DA i 305 1 s 3
O 200 B of 335 o R 5 %o s ot 490 7 A g 2, AT
FET 40 B RSO 5 BT Wint 3 i U AT LA
S s o 0 G B Rl AR T i B-
catenin Z4 M Wnt 5 582 M AN E 5 &
1, 2k A L AT HSCs AL B , i Fe s ) o] 2=
SEHE I T 40 0 A Ak v RE N B IR S T RE Skt
A Wnt {5 51, B-catenin 5 GSK3 .DSH 4 i{ &
B 2 Wnt (55806 5, Wnt 585552 /& LRP5/
6 L J¢ Frizzted 255K 2 &4, DSH-GSK3 - B-
Catenin & & 1Af# % , B-catenin JE AN, 55 %
T Lef/Tef 454, e &S BUEANREE 3L (40 C-My-
cC .CyclinD1) &3k Y 1 0 o8 & k55 . ASBIF 98 & 30,
XUEE T B0k g L R far 88 R AL 7 B BE A L Wnt {5
Sl g h £ ¥ {5 5 Wnt, B-catenin | Frizzted ,DSH .,
GSK3 FE-HBEMIR Ik, 45 5B A Al i gk B a6
T 0L 200 M L B 3, AT T LB T 1 OB AR
VR BE AN A BB 5k T 40 ) A3 5, 12 01 B
AR o (EAS TR R, TR S0 b A A 55 TR
RIL, N CTX J& , 1y 9 UM RS Wint | B-catenin .
Frizzted =3 %35 mRNA 4T _LRPIRES , BIZ B BE A
TR AN MR AR B b Ab T IR, B RO T R
TG, = 2R W R R, 454 R RGE T+ 3 ok
FEATI 1] ey 40 e 40 S B S A A e SR, FRATTIAH
XUEE T A OREGT A7 S0 ol S0 A 90 B P e A= 1 L
A —EMHIE-

25 LR FRATTIA B T 1 Ok  fi 9e R Ak
BN H A R A PIRITROCR , RE AL v i 40

LB, )t A0 Sl T3 0 B, A AL A 5 9 42
Wnt {5538 A o
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