OEFI Z/:j‘o

HEAMSHEAMEXT A BRELMAE SGC-7901 18584575 K CD44 EpCAM”
F 4 A L 51 B9 52 i

=R rebE BAA, ZFR, FAE ' I A Ot S A RERMER, B 310009 2,87
HEEZREE, B 310053)

WE: B HKiTAAANEF A4S0 FsT AT &40 SGC-7901 34784545 48 /) & CD44 EpCAM T aa i s 5] 69 % of . J33k
SR, P HARRREZSAHEFT S FRTO aETHRAFHEMIE SGC-7901. KA MTT s:4m 24, 48, 72 h
4G I AR, Transwell N EAMN B B @REHSIZ LS. KRB S-AAERG-FuLERATETE TR, A0k
R 24 F e CDA4 EpCAM - Famftrt), 45R T 48, 72 h /5, HAANEFiampesg i % 2 & 5 FF &
PSR R = G AP RBLE, £ FH %t F & L (P<0.05). Transwell R 27, 5WAMREFT ORI, # A4
B &iE IR mAe R E AR, TR ZNRITH, ZRARFHTFEL(P<0.0]), ARX@WERERET, LREH
20 ugmL ') S-Fu 3k 24h B, R TG RERA, BAANEF TG LA mILF CD44 EpCAM T 4 it pb A7)
BT, F. SRELSEASRAML, £FF L EHELTFELP<0.01). £t ZAAFFTLHLFRIFIHAT
J& i SGC-7901 378, JFEafia). A EARAM, HAEBMER TS TAE BT @ik dizEd CD44. EpCAM Ri&,
M4k CD44 EpCAM T a JE tb 51 F X .
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Effects of Yiqi Bushen Formula-containing Serum on Proliferation and Metastasis of Human Gastric
Cancer Cell SGC-7901 and CD44 EpCAM" Double Positive Cancer Stem Cells Ratio

LIU Yunxia', XU Yefeng', YAO Yongwei', WANG Yiging', JIANG Shenjun', WANG Na’, JIA Zhen’
(1.Department of Oncology, Hangzhou Third Hospital, Hangzhou 310009, China, 2.Zhejiang Chinese Medical University,
Hangzhou 310053, China)

ABSTRACT: OBJECTIVE To investigate the effects of Yiqi Bushen Formula-containing serum on proliferation and
metastasis of human gastric cancer cell SGC-7901 and CD44 EpCAM" double positive cancer stem cells ratio. METHODS
The human gastric cancer cell line SGC-7901 was intervened by low, medium and high concentrations of Yiqi Bushen
Formula-containing serum and blank serum respectively. The proliferation inhibition rate of 24, 48, 72 h cells was detected by
MTT assay. Transwell was used to detect the migration and invasion ability of gastric cancer cells. Gastric cancer stem cells were
enriched by co-cultured with 5-fluorouracil (5-Fu). Flow cytometry was used to detect the CD44 EpCAM" double positive cancer
stem cells ratio in gastric cancer stem cells after drug intervention. RESULTS  After 48, 72 h intervention, the cell proliferation
inhibition rate of the Yiqi Bushen Formula group was significantly higher than that of the negative control group and the blank
control group, with a significant difference (P<0.05). Transwell showed that compared with the negative control group and the
blank control group, the number of permeable membrane cells in each group of Yiqi Bushen Formula group decreased
significantly, and the migration ability was significantly inhibited, with a significant difference (P<0.01). Flow cytometry showed
that after co-culture with 20 pug-mL™' 5-Fu, the proportion of stem cells in gastric cancer increased significantly. The
CD44"EpCAM" double positive cancer stem cells ratio in each group was down. The middle and high concentration groups was
higher than that of the model control group with a significant difference (P<0.01). CONCLUSION Yiqi Bushen
Formula-containing serum can significantly inhibit the proliferation of human gastric cancer cell SGC-7901, and it is time and
dose correlation. Its anti metastasis effect may be related to the down regulation of the expression of CD44 and EpCAM from the
surface markers and reduction of the CD44 "EpCAM" double positive cancer stem cells ratio in gastric cancer cells.

KEYWORDS: Yiqi Bushen formula; gastric cancer; proliferation and metastasis; cancer stem cells
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RHE R Bk E K, R E S gm0
WMo B R, B MEEE P BB KRR
%240, LHEBEREE 4 6L, METRYEE
92 h, VHIEE 5 EAEER<20% . FAYIK
2 H AT ME—nT BevA M F B, SRR VG AR S
A 60%EE IR E KSR, A
NN 7~13 N, 73 TRERNE T AT T 3
EA % & 52

I AERT R R B, R T 40 I (cancer stem
cell, CSC)IeH AH S8 e (1) 55 R e #e i #
G T AR EEA AL, CSC & R 4L 4R
— /N A3 LA W B TR R e RS 8 ) 4 Ak e
JIMIAHAE, X LA 5 710 480 A 2 e 4 i AH L
oL gy FROBUT . 7, EEEMIRIT
FEEAHCHT T, A R s DUAR YA R R FE RS 1
HRA SR,

HH [ 2 75 $0 ) bR A 3G 0 . S I PAE IR
TR A AE KA A IASE 2 07 i B A R AL 5
THHAZFEIRRL BRI, HHE RS
Al AR . LR e ThRe . AT R
SR, ARMORENY B EHEERMER
(i BV, A Szt 1k A 5 25 AR 1B 7 4 24 i
XN B O SGC-7901 I E B R Rt )1 M
CD44 EpCAM" T-40 fg Lb il (i g2 mi, 3484 1] BH 26 <
HNE T e G A B R A AL
1 MR5EE
1.1 4tk 5309

N B4 ER SGC-7901, W4T b [H &} 2 ¢ 41
ML, FRWTTL R R 25 K 2 B P S 6 ARt

SD K 40 R, 5~6 A, &, SPF %, #i
(200+20)g, HIWITLHEZ K Z e o i
fit, SAEGR S SCXK(H)2013-0184, 3 M P 1H
7= 1 A JEH T8
1.2 Zisiikin 5 1Es

WAANE T HEE 20 g0 LT 12 g, KE
12g, X 12g, EWU-30g, MIldT 12, ¥k
30 g, BERUR 30 g, FHAR10g, NHKL 10 g,
LIR30 g, K HE6 g 4Lk, W TEREHAF.
S-F PR VE ST (5-Fu, Fi%: 10 mL : 0.25 g;
fit5: 1705161) R ES R EE R A R A ml 2 it
MTT #i i Sigma 7 ) ¥ 173 . FITC-Mouse
Anti-Human CD44 FLyifEHiR(TT5: 555478).
PE-Mouse Anti-Human EpCAM . 5 BE SR (T2 5 -
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565399)H1 3£ [# BD Biosciences A @) #fit .

AlphaClean 1300 % T.1F 5 (Heal Force 2
F]); Thermo Forma 3110 5414 g3 7248 (Thermo
Scientific A @); RE-300 Je#s 7% K 28 (_ g W 5k
oA #E)7); Nikon eclipse 80i &M% (H 2= Nikon
7y F]); Varioscan Flash % Ifj fig 4= ¥ K B b A
(Thermo ‘A ]); THZ-C B4R 48 (L7111 HAK
TURAX ZHi&E A BR A F); Thermo Fisher Micro
21(R) & 2% 2 F B0 L(Thermo A 7]); 3-18K
IR = 0 HL(Sigma A F]); FACS Calibur i 40 g
Kl (GEE BD Ao
1.3 53 SRNE 5 K R B 24 103 1 1) 4%

W 2 SN E T R AR B R B, AR Y
5 5 SRV UKIRH 1 h, &b 30 min, 03
EEKRSERTE 20 min, €, &3 2 RIEW,
W BUAF (0 7K IR FH e e 28 R AR 46 5, TN
RV LR E R 70%, YIS R G 250 21T,
W& R =TS A2 3 g BKAGH, B3 gmL™,
W pH M 7.0~7.2, 4035, 4 CRAAEH.

¥ 40 X SD KRBENL N 2 H, w3 SANE 7
LT 30 g kg EHEE, BH 1K, %S Td;
AN RS T 0.9%4EF K, BH 05mL, &
H 1k, B8 7d. RIRG 2 1 h J5 IG5 R,
T & NS IR ML, & 1h, 3000 r-min”’
90 15 min JF B RIS, A MERG, £ 56 C
KiF 30 min, 0.22 pm FFLIERBT JERR B, RIS &
ARNE 7S A R E s . TE R AR 3
Ja, T-20 CHM FIRAT-&EH
1.4 S HAHHEE IR R LIE T W07 %

o P4 %o R 2 - B SGC-7901 4 fi 2/ T4 10%
JaA-IiE . 4% 2 100 U'mL ™', F 8% 100 UrmL™
) RPMI 1640 ¥: 727+, £ 37 C. 5%CO, 7%
R, B 1~2d B 1 IR, R TR, &
B HEZH: FEH RS TR0 T, A i e A0 £
AKBE, H 10%6 B2 AiE T 24, 48,
72 he ZFAKNEA: AHARREIE LS B R A
A RRAME, R S%ARHEKEH) . 10%(H
WRPEA) 15%(FiRk FE 41 2 S AN 7 45 24 13 T 0
24, 48, 72 h.

1.5 fabrillz

1.5.1  MTT %60 SGC-7901 4 Jfa 18 5 417 1)
HOGH B A K 4i i, JRBEE AL B0 )5, R BEAL
100 pL 4H A 78 B0 (2 000 AN 40 )3 F T 96 FL1% 55
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B, FRA A AT FLR (WG RE) f5 , #2364 4
AN 100 pL ¥57%3 . 25 A FRZH A 10% 25 (A 1
HETH 24, 48, 72 h, wSANE AL B 5%
W), 10%(FFIRELL), 15%(F K4S 21
ETT 24, 48, 72 he W LIEW, A HEEES
FRR 200 puL J5, BEALFEIIA 20 pL MTT ¥
(5mg'mL™", Bl 0.5% MTT), 4kZ:83% 4 he W3
i, LI 150 pL R, ERK EK
PR 10 min, fFH IS RIS TEREFR X L
1 490 nm AL E & FLBOCIE BRI 4 {H), idsrsE
IS ZE . 4H B HE 1) K (inhibition ratio, IR): I
12 (Y% )=[1-(L IR 2H % T ALF 35 A (-7 X IR
SP-34) A {E)/(40 B IR ZE T 25 4 B -2 L R4 T 38
AME)]X100%. LA ESEIEE LK.

1.5.2 Transwell /NEAGI B e 4 Bl i FE 12 28 66
Matrigel 4B, HUH Transwell Z/NZE, RN 24 FL
R, BFLEA 600 pL & A MG R FREE. 5
IS AHT a4, RN, PBS WEve/EH L
M3 3 IR BB, FREE 2X10°mL™' . 7
INE EEINGIHE TR 400 pL. BONGHHE: 74
B 9% 8 h JEHUH /NE , R 254 25 S FLIE AR P oK
FRLYIH . [ T 2 2 min, 4iKIERE, T
ARG Gt 5 min, 2iK7EDE, e FAFa e
10s, WR/KIGEWE, Mt B FIAL BT
Rt 10 ANLEF, AR, g BB BUT A4 .
1.5.3 5-FuLii 9 & 4L B CSC Kim N4 ARk
M CD44 EpCAM T4 tb il BURZS R4, 4T
X HUAE K SGC-7901 4R, F 0.25%/# BN 1k
5~10 min, MR BT 2 AT BE S B4
W TEH B FREE P MIMAZIRE RN 5, 10, 15,
20, 25 pg'mL™" 5-Fu L8 E 4 B CSC. 24 h

JE MM E LB 0, HET S 2.5% FBS [ PBS
LRI R o R IR HER AR R BE NN CD44 F gt
AFI EpCAM e BEFUAR, A InPiiR 4 s |t
T8, YL CD44 F1H Y EpCAM F T 4 pa {3 i
TAMESH, FiIREEOEHEE 30 min, FHE 2.5% FBS
) PBS Wi 2 3, & 1%% K HEEH PBS W EH
5, F FACSCalibur it sC4H A 2 CD44 EpCAM”
T LBl . A5 Bl 5-Fu KR, BOSHUEK
WA, ZIKEE 5-Fu JLB53% 24 h )5, il
HAWA LTI 24 h, EHE F@REIEIIT CSC I
B 5E -
1.6 Siit2Eirik

BT BE K F) SPSS 20.0 B AEHEAT i 2047
THEBERERH X 5 %o, AT 2 PR30 L
MR R T Z 00, J7Z558, R LSD ¥k 77
ZEASE, K Games-Howell £, P<0.05 £~ E
BRI 575
2 HR
2.1 AANE TR SGC-7901 4H Mo 14 5 A= K s

25 0 HEZH 5 T Sk R 2 % A TR P 4 Y 4
VA4 E)¥I T W] &2 57(P>0.05) . AN R FE 1) 25
SNE T & 25 IE AR T SGC-7901 41 48, 72 h
S, X AN s A A K I MEER . R A
e, & RIEMK, BEES AR M
SRZGIT A ) EKS, A B A H ) 26 B2 S T )
I HABA e B2 e s (AT IR AL, ZER B G ¥E
X (P<0.05) » #2 7~ 7 AN E T7 R B
SGC-7901 4H s £ K . 24 h T ) &% 240 o 18
FAAM IR 22 7 LG iE 3 L(P>0.05) 0 B [8] 2046
YHRRTE ST AR, WUEH 24 h ERJESHRAMR
B 25T T ). S5 1.

1 PEWEHARIG T A2t * SGC-7901 48 f 3 73 4| th wi (X + 5, n=6)

Tab. 1 Effect of different concentrations of Yiqi Bushen Formula-containing serum on proliferation inhibition of SGC-7901

cells(x £ s, n=0)

24 h 48 h 72 h
2H 5

AMH IR/% AMH IR/% AMH IR/%

99 2 0k HEE 2EL 0.523+0.033 - 0.897+0.053 - 1.300+0.068 -
25 0 2L 0.543+0.031 -3.82 0.906+0.061 -1.00 1.341+0.060 -3.20
IR 41 0.530+0.034 —-1.34 0.856+0.068 457 1.022+0.075" 21.38
Rk B A 0.515+0.029 1.53 0.790+0.060" 11.92 0.942+0.063"2 27.54
IR 0.512+0.026 2.10 0.719+0.066" 19.84 0.844+0.081" 35.08

W SN IRARE, VP<0.05; 5% AXBARE, YP<0.05.

Note: Compared with the negative control group, "P<0.05; compared with normal control group, ?P<0.05.
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2.2 WAANE TR SGC-7901 HH 1R B L
Transwell & %20 245 9) T it 24 h J5 3125 B 40 iy
BH. e RER, oA RS IR
Eefs, i AN R BE BE BB 25 7 (P>0.05) . 5 X
PR LA, 2 AN 5 % 2HL0% RS A i 250 2 35 PRI
TR IZHEMR, ZERAFERFERITFEXL
(P<0.01). #E7xaiSANE 77 Re 2 ] SGC-7901
R ZEF R . SR NE 2, B 1.

®2 SAFBAMB I SGC-7901 40 jif5 2240 H 5 oy
B (x £, n=10)

Tab. 2 Comparison of the number of permeable membrane
cells and invasion inhibition rate in each group(x £ s, n=10)

41 ) % M4 o £/ A 12 2831 2%/%
EREPORiEE 292.00+12.51 -
SR RiGE 285.10+£11.09 2.36

IR 4L 127.20+6.14"2 55.3812
R AR 110.40+5.402 61.2892
A 73.30+7.23D% 74.299

E: SR R4, VP<0.01; HEEXRALE, YP<0.01.
Note: Compared with the negative control group, "P<0.01; compared
with normal control group, 2P<0.01.

1t

2.3 AFIREE 5-Fu LR EHE CSC K& 4
CD44 EpCAM " T4l ffd Lt 151 £ S
F3IERER, AFRWE 5-Fu ¥t — e R E

W

; "f

[
EMEPLYIEN

934 0] HE 2

1 BSR4 a4 2 R(HE, 200X)

ol

A

R
@

ik B4l

3Tt CD44"EpCAM LU 5 B P 0ef R 21 Lh A,
15, 20, 25 pg-mL™'4H CD44 EpCAM L 151 2 3% 1
. 2R A g E L(P<0.05) . H AN
20 pg-mL™ BOR AL, R E S CSC .
T VEAF BN B

=3

(xts)

Tab. 3 Comparison of cell surface marker CD44'EpCAM"
ratios in each group(Xx % s)

& 2

=

& 21 40 M 3% T A7 0 CD44'EpCAM™ I ) 09 th 8%

285 CD44 EpCAM ' LL. /%
I %ot 2 1.37+0.40
5pg-mL™ 5-Fu #i 1.53+0.45
10 ug'mL™" 5-Fu 4 1.97+0.25
15 pg-mL™" 5-Fu 41 3.12+0.36"
20 pg'mL™" 5-Fu 41 7.23+1.00"
25 ug'mL™" 5-Fu 41 6.20+1.20"

E: SHIEX A LR, VP<0.05,
Note: Compared with the negative control group, "P<0.05.
SHMPT G, LINLERRH, GHEAX
AR, 2 X B2 R & W 2R AN T A
CD44 EpCAM L34 R, Hrbd, mikaEd
CD44 EpCAM EL 7 341<1%, 5B B 2 A1 L
ERAEERERE L(P<0.01). #RaSANE Ty
A& T SGC-7901 H B CSC tufil. 4R WK 2.

HE

A

kAL

Fig. 1 Staining results of permeable membrane cells in each experimental group(HE, 200X)

W2
w72
W2

w2
)

30.6% 0% 30.59 4.69 348.89 .49 I310.4% % I15.9% 3%
% E c§ E 0 «:& E 0.0 3 “:g E % E a
% “%d % d % % d
g 3 3 3 3 3
34 AT K o kr
Q 3 3 3 3
LT E % % % % d
it FYET: IRLYWET orr| Q1-LR) QIR 8 Q1-LR
- X . censl - J798% i5d%| 3 1 0% =3 i L - JB3 2% 0 F%
E) T T T T T T T F TITTW TTTTOW YT TITTO TTTo T T E TTTT TTT T ITI TTTame T T E (W TTTTON TTTOW TITTOr T T T E TIIIW T TTTTO T T T T
W w? W PSR R S B W w2 W PR R R W2 Wl W R
EpCAM EpCAM EpCAM EpCAM EpCAM
A %ot HEL 2L ESpayiEEN AR P4 Hpk 4 R A

2 A 94 CD44 EpCAM ARin it =X 40 f A #h U 25 R

Fig.2 Results of CD44 EpCAM" labeling by flow cytometry in each experimental group
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T E A B KNI R 2 W) AR B, CSC
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I8 A 2R PN SR B i e 24 i ke A R TR A% 0 Bl 7T . CSC
BEHEAREY. ZRob. CREEER, B
R, FEEMIRm 2 R E R EREDIEL. R
BLAK NERAEN Ny CSC, HERES K s & kAl
TR AR AR, CSC AR & MTE B4l
2 1) 3RA B 5 IR TR RN bk 2 &5 52 AR
EA, FFH5HEA K, Wakamatsu 25012
WEFL R I CSC ARETE B ik ig Bk &5 4 e kb
(R IE B 02 T I R R

HAl B CSC RMtrEMHE A NMA
CD44. EpCAM. CD24, CDI133 2314 o efoph
AHAEGEA LB CSC MEESFFrid.
CD44. EpCAM 7t B CSC mEik, H¥5BE
(115 22 5 fg A 5519, CD44 11 361 MR
MM SR A, fERkE. &, MgEmEsst
SRR R T ORBAER, 5 T RER
G P8 JORE N IREL A A B 4B DY 2 T K
LA 22 o e 41 g 20k B, AT A a0 P Rg 4 Jifg
TR ZE, 18 B Im MR MR R
sEMER R X, EpCAM J& 4 314 N FER 13
KRR, E4H MR DL 2 R AR AR AE
AR MEEE. . TBREZRMAENFI
ft. WFALEMH, EpCAM Bt (g HE4nfuibss . s
B 3% 2 WL R R kAT, Du &R E
EpCAM 7E B4R idRiE, BEmTIEMEA
2, HES R KRR oG . B 2 e % 1k
AT RWIRHEYER I, 2 G RIA T R I 3 25
R, @I 25T T, BT ECHI 95 B s CSC I EL
512280 ST Re e b b MR R R R RIHER .

BRETHEY “BhE” “RB” “LE
JE” AR R FRRUEErE. B KB
g7, MNERZA, RIMAERZIE. B 5k
RZA, AN, BRI E—5 2R,
5N T 41 i 5 A0 2R 2 S i D se AN B A
1M CSC A& MR+ R A sk . FARIGIT
AGE 2 ke A8 H 1), FFEAR MR A E g B 5
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BH ~F- 487 K JE BRY T e 10 2 U i, i A ) B A
FHFES, MR E A BB I 4 A0 328 7 o ke
WA REE (BESEE) it “Bz i, I
SRR, TEMAEEZ . 7 5 T 6 b 2= ek
fkmias, & FHE, H ARG 80 E i
58k, BE5 & B ERIEARERBNERT
FEFHE. “WHRLRTA” , TUH 4R &S
BT B R R R, S T W TR,
FZAHER. Lol IRE B BUL M
PR, Eh R AANE . PRIEEA . #%
W2 3K

ARSI UL B CSC RMbsEW NI, ]
i TANE 77 2 IIE N e 2 Y 5 e R
AT RepLEl . BEICRIL, 2 AHNE 7 fe R 2 A
N B4 SGC-7901 3458, JF H 50 A, &2
TERRDR, Bl A 45 29 P (4 i A s 2 B[R] R AE £
Y B D R Y R R v, B T R
FriyRd S . Transwell SE56 0 oR & SN 77 % 4iE
FEL2A0 B 250 35 B AIK, SIEAE R 2 B A, —
AR T SN 7 0 B e A R R R
fEH .

5-Fu Z2HAIT ZNHT B BEN s BT
PR — kAT 259, FEVERT GyM B4,
X Ab T35 o R A B AT BB RS, K%
T Go 5 G AME & CSC M4l B R AR B
5, ke LR A K . CSC fE4 i Lkl
WA, ik CSC 71 F B BRI s 77 14k
R ER 43 106 0 AR A0 i 4 i 25 00, IRk, A s
6 R FH R AT A o e v, SR AN [RVR BE 1Y) 5-Fu A
M T SGC-7901 #ifg, Wi FERIFEFE L
SGC-7901 1 B & CSC, M Ih#E . CD44 EpCAM”
B AN A AL I A B AR AR U 45 SRR, 2 5-Fu
23R N 20 pg-mL ' i, CD44 EpCAM T4l 2
LS T e, PRI AT LY SR 25k R, 3E
B T 40 B A R K 7R CSC & SRR .
AN FR P B 28 SANE U, I A AR A
F| CD44 EpCAM T4l L 5135 '~ 1, 3= 0 Hopud
BAER RS N B CSC RMtrEY CD44.
EpCAM %i%x, [k CD44 EpCAM T4 ity L. 451
fx.
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