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[ Abstract ] Objective: To investigate the anti-metastatic effect of Zuoguiwan and its mechanisms of
action. Method: The bone marrow metastasis mode of nude mice was established by intra-femoral injection. The
tumor-bearing mice were randomly divided into three groups: control group, low-dose Zuoguiwan (21 g-kg ' per
day) treatment group and high-dose Zuoguiwan (42 g -kg ' per day) treatment group. After successive

administration for 8 weeks, the expression of human ckl19 gene was detected by nest polymerase chain reaction
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(PCR) assay to determine the metastatic foci of MDA-MB-231 cells in bone marrow. Oris migration assay was
performed to determine the effect of Zuoguiwan-containing sera on the migration of MDA-MB-231 cells.
Reconstituted basement membrane invasion assay was conducted to decide the effect of Zuoguiwan-containing sera
on the invasion of MDA-MB-231 cells. F-actin polymerization was detected with Alexa Fluor ® 488 phalloidin and
fluorescence microscopy. The effect of Zuoguiwan-containing sera on parathyroid hormone-related protein ( PTHrP)
and C-X-C chemokine receptor type 4 (CXCR4) expressions in MDA-MB-231 was determined by Western blot
assay. Result; Compared with control group, both low-dose Zuoguiwan group and high-dose Zuoguiwan group
exhibited a significant suppression on the expression of ck19 gene in bone marrow of tumor-bearing mice (P <
0.01). Data from Oris migratory assay showed that Zuoguiwan-containing sera inhibited transforming growth factor-
beta (TGF-B) -induced migration in MDA-MB-231 cells significantly. It was also found that the invasive ability of
MDA-MB-231 cells through reconstituted basement membrane was inhibited by Zuoguiwan-containing sera in
reconstituted basement membrane invasion assay. The amount of invaded cells in Zuoguiwan-containing sera
treatment groups was less than that in control group obviously (P <0.01). Data from fluorescence assay showed
that Zuoguiwan-containing sera inhibited F-actin polymerization of breast cancer cells. It was also showed that
Zuoguiwan-containing sera suppressed the expressions of PTHrP and CXCR4 in Western blot assay, significantly.
Conclusion: Zuoguiwan has a significant anti-metastatic effect on breast cancer cells. Its mechanism of action is

correlated with the suppression on motility of breast cancer cells, and the down-regulation of PTHrP and CXCR4

expressions.
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& Educational Software Version 2. 0) %31, 485 ¥ . I
i 5'-CCACGTCGTCCTTCGGAGGCC-3"  ( 64 ~
84 bp), Fiff 5'-GTTCCTCAAACTTGGTTC-3" (529 ~
549 bp); W B ¥ I % 5'-TACAGCCACTACTACA
CGACCATCC-3' (432 ~456 bp), Fiif 5'-GGACAA
TCCTGGAGTTCTCAATG-3" (488 ~ 510 bp) ;8- 3h
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CCAGGCACCA-3', F #if 5'-CTTCCTTAATGTCAVGC
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FRA F & o
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F7 48 ho FER AL PR RIS, Bt A AL ¥ A
50 g+ L7455, Y £ 30 min, PBS PRI, {6
DT 0 RO U A ) S A O o
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e WIS S 4 T AU, S HA L,
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B (P <0.01) , #2757 AU al i 25 40 il L i A 40
TEEREA LTI AR S . WIR 1, 3R 1,

p-actin 54 bp
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Fig.1 Electrophoresis of ck19 gene expression in breast cancer bone

marrow metastatic foci
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RIEWEI(x £s5,n=10)
Table 1 Effect of Zuoguiwan on ckl19 mRNA expression in breast

cancer bone marrow metastatic foci(x +£s,n =10)

415 B e ) /g mL ! ck19/B-action
EYE| - 1.300 0 £0. 009 1
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42 0.613 4 £0.017 3"

W HA Y P<0.01(£2,3).,
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M) i ez [ XGRS, BB-94 Fl A2 IH AL 24 1L TE 1

AT TGF-B ¥ S M X M AR, B2 0L & 24
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F. 22 U3 L s vk B 2

B2 ARAAEZMEN MDA-MB-231 4 i ¢k 5h iE % 62 T 9 & 1
(455448, x200)

Fig.2 Inhibitory effect of Zuoguiwan on in vitro migration of MDA -

MB-231 cells( crystal violet, x200)
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ZREIME M 525 (4L B, BB-94 41142 I L
oo A S 2 A R A M B A W R P (P < 0.01)
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T Famming et
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£ x400)
Fig.3 Inhibitory effect of Zuoguiwan on in vitro invasion of MDA -

MB-231 cells( crystal violet, x400)

®2 ZJAAI MDA-MB-231 KB EEHNHNE M (2 =5,
n=5)
Table 2  Inhibitory effect of Zuoguiwan on in vitro invasion of

MDA-MB-231 cells(x +s,n =5)

4151 10353 12 2% an o &/ 4>
Wl 10% fR 4 i 395.8 +27.4
ZH 10% 1EF R R 378.1£49.2
BB-94 10% 1E % KRG +20 nmol-L "' BB94  22.2 +9.4Y
ZEHIL 5% IE KRB +5% & 25 K R iE 99.7 £26.4"

10% & 25 K B i i 45.6 +12.79

3.4 ZEIAALEZEILYE X MDA-MB-231 40 i F-actin
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B 0E VEF RIS A BY F-actin 384 %3 A& J35% MDA-MB-231 4 fii PTHrP, CXCR4 3 iX #) % iy

R HEFI R B 57  difiE KeF R, S5 a4
B, BB-94 2 A A VA LA 4 7] B3 ] F-actin (1) 3R
B CHESASHLI) , A0 R A5 s . LI 4,

B4 ZFAHEZMiET MDA-MB-231 40 i F-actin 7 B B9 8 i
(Phalloidin, x630)

Fig. 4
MDA-MB-231 cells( Phalloidin, x630)

Inhibitory effect of Zuoguiwan on F-actin formation in

3.5 ZEVAALE 25 1% X¥F MDA-MB-231 4 iy PTH:P
I CXCR4 PP RILME W 55 AL, 5%,
10% 72 VA AL % 245 1L 3 2 /9 PTHrP, CXCR4 25 1 A7 X
RIBYARFH TP <0.01) . $#8 5% ,10% %2
FJUE 2 I E B ] B i PTHAP F CXCR4 5 1 4%
ko WS, %3,

PTHrP

o ‘ v:‘ ~ '

[-actin | o N S— ' 13 kDa

A B C
AL 25 4L B 22 AU VR BE 4 5 C. 28 5 L e e i 4l
B 5 IR 4Ra PTHrP,CXCR4 & § R KBk
Fig.5 Electrophoresis of expression of PTHrP, CXCR4 in MDA-
MB-231 cells

4 tig
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(14 5 AR AR R 1 0 M S B R e R, R B
B P AR R W R s AR Ok R
TR R 0 A LR AR 240 B AR 2

(x+s,n=5)
Table 3 Inhibitory effect of Zuoguiwan on PTHrP, CXCR4
expression of MDA-MB-231 cells(x £s,n=5)

PTHrP
/B-actin

CXCR4

4L I /B-actin

ZEH 109% 1E % K B i 3.0120.09 1.40 =0.10

ZEEI 5% EHKBIME +5% % 0.98 +0.06" 0.55 +0.06"
245 K L ¥
10% £ 24 K R 375 0.21 £0.03" 0.18 0. 02"
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BT 452 o P8 40 JfL 3R 55 1 PTHP , 1 48 A
F (L) 2, IL-6 45 8 11 ) 3 n B 40 06 0% 0 Ak L B2,
Ji 78T 3 A e B 20 M T R 2 AR R T RE L 5 Sk
B R, S BUR WIS R TR W Y 3
T 208 2 WA A T BE L B ) TGF-B, 1l 5
EREAERKE T 1, /R AT A R K R DL R 2R 4
41 A= K PR S R R I, 3 0 i XL ) AT i — 2P
A 2 2 B TE B B A AU B AR K, O LA R 3
968 1 L RS AL §5 PTHYP 76 PN AR 2 40 e IX 7, (i
W WA 3 — A g

AR AR S K KR EN(CRES
P W N R ), 2 B AN B vk AR 3R 7 R I R
TB BT B A A A AR W SR R R IR YT . SR,
X R A W R R A E %R,
DA LR DG 52 50 2= i 98 4l o PR I, R A A A X
22 VA FUTER TT 20 MR g B M i e B 1) 24 38U T W A0 i
GEUESE T 22 VA AL 2L AR 90 40 M AAS = 0 i R B
B BOIA 7 1 0 R H o T B 400 i 35 A i 4 /R
KT MEAMEASERS SRR P EEEN,
A EE T 2 VA U FL R I A0 1 A AL 0 M 0 S e
BT HAE AL

AW ST i, 22 VA L AT 0 ) G B B N B
JeB P9 S LR g A O T B A A 0 M s T B
FEAE RSN 1 2R 5 A0 M 0 S B8 RN AR 28, I 10 o A
MiB 48 F-actin (R . XS5 LRI, A2 H L AT 1
0 2L AR R 5 = 09 B RS TR B, TR 3L s A
MaAd s iz 2l g 77 (4 1 90 T AE R AR AR 2
— o HE—2E AL R LR, 22 3 AL 25 00T R
040 S 5 40 . MDA-MB-231 [ PTH:P fI CXCR4
HEHERIL

PTHrP J&—Fa] i 22 % 20 S 40 Jfd 53 W0 1 — Fh 1%
PR T, B A 53 W 55 43 e DL K20 B P A W AF
J )2 S 5K K T AR A A T fg ) dn
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FURR A i A A SR AR R AT ST R B, FL
Ji g g A9 R R L e A 2 R 2H A o
Fe3k PTHrP, IfiL 3% PTHrP /K 7 38 5 5 b s 09 & J Fe
[ERERAI P 5 RN 0t 7N (e Sl AUk = L
WA IR, PTHP 55 50k i 96 % - Vi % 7 %% D) AH
X' e, PTHP A %5 S f 20 1 40 Ak A 2
8 A5 RS W . PTHrP T 308 4o 30 38 A 440 B 2
BN 43 b A% 7 5% TR 7 -k B 3% 4K 55 ( RANKL) |, Ji5 # i
o5 0 E A M 3 Y A% R ok I F-kB O R
(RANK) 254,75 5 W51 400 0 i 38 R 76 Ak, O 41 o) 3
J5T 2 B 53 WA 0 i PR 4 R (OPG ) 5 RANK 454, AT
) OPG X 40 Jiw 375 A6 ) S 3 A e . 3 —
J5 T, PTHrP 34 AT B8 38 Ao 3 5 20 5t Ji 40 A %) 85 B e
FEFNIT S 16 7, 12 1 P 3 200 ot Ak % B% o L R
b 38 3 HL 3 T 3K A 40 i P T 32 44 (il 4 CXCR4)
5B S5 0T A0 L 43 0 1) 40 B R T (49 4n CXCL12 ) &5
B, 7 T AT 5 il I8 20 6 5 R A0 R ) 2 A T
B s P 38 2o {2 E F-actin 25 R0 1 09 TE B, 1 5 i
AR R T Tk BT R R SR
PR AR R B B 1 PTHP fil CXCR4
Tk HA U, X 45 R g B T L A
FIIESE . ffi] % 8L, PTHrP A 521 CXCR4 19 R 1K,
I H 35 0 e (] 32 38 %00 T L M i 240 L vy A B 1 I
HOCHE, AR BN, 2T AL 2 M T
MDA-MB-231 48 s PTHtP FI CXCR4 K (35, A
BRI R FIL, 22 7L IR N P E B4R
FH VA B2 VA FUE 25 1003 1) 1R S Bt it # A= 22 6e ) AT
il 55 JHL A0 ) fib 97 400 FfL 3% 35 PTHrP fil CXCR4 #H G
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