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B VB0 7 & 2 0 o I A R B vp
BMSCs 4= K- 34 5 1) 52 i

wmAak', WEF, EET, B/, NEE, FE, 2H%
(1. HFPEZRY AshESE, 2 730000; 2. @ P ER K, & KM 712046)

[FZE] B S E .0 MAS TR 25 20 & 25 10035 X 1 96 f300 35 o B 456 18] 5 5T 40 i ( BMSCs ) A= K 15 5 A9 5% 1)
IR AR - L . 75 3% 5 BMSCs # MB35 25 AL s BB 2 SR B transwell /N4 A H J58 BCG-823 41 i 5 K L BMSCs i
oz fih e 1 3% 1 N7 BB 5 21 BAE 0 B W BT 5 24 108 41 (407 4 R RR 2 CH AN L) HE b NI AR R Dy
10% (¥ F8 B FCATL 24 & 24 1075 (81 B W 3058 WL 5% BMSCs 4 i JE 24 | Wi e 5 (MTT) Lh £ 3 W % BMSCs 1 34 58 32, i U 48 i R
(FCM) %l BMSCs (1% 241 fi J51 1) , 25 1 % 82 BV 36 125 ( Western blot) 45 il J5 98 & [K] (c-Myc ) 3 4 i 105 5% 5% i (TERT ) 25 1 09 3R
ik, SER S B PCR Al o-Myce Al TERT mRNA [y 3Rk, SR : A A FITH R H A A S MG E 4,5,6,7 d Xt
BMSCs (W34 5854 W] A0 VE A, 205 W RAE T HAMH (P <0.05) 558 7 RAGK IS R s 207 40 TR 5Bl H #b 4 &
24 1ML 78 B 0] BEAIK o-Myc Rl TERT Rk K7, JH G, 40 0 LU 4], B AR S 0T 4t Jf Lb 31, 4 07 4 B AR T H A4 (P <0.05) . &
18 2R HIE 0 KA ) AR 24 20 & 24 i, w310 1 8 98 SR S5 v BMSCs i 52 8 38 78, 2R 5 .0 2 7 iR .
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Effect of Serum Containing Banxia Xiexin Tang on Growth and Proliferation of Bone

Mesenchymal Stem Cells in Gastric Carcinoma Microenvironment
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[ Abstract | Objective; To observe the effect of serum containing Banxia Xiexin Tang and its different
combinations with other herbs on growth and proliferation of Bone Mesenchymal Stem Cells ( BMSCs) in gastric
carcinoma microenvironment. Method: To BMSCs were routinely cultured as blank group. In this study, a co-
culture system of BMSCs and gastric carcinoma cell line BCG-823 was established by using transwell chamber as
model group. Groups of serum containing of Banxia Xiexin Tang and its different combinations with other herbs
(Quanfang group, Xinkai group, Kujiang group and Ganbu group) were added with the corresponding drug-
containing serums at the concentration of 10% . The phase-contrast microscope was used to the morphology of
BMSCs cell, methylthiazolyldiphenyl-tetrazolium bromide ( MTT) method was adopted to observe the proliferation
rate of BMSCs, flow cytometry (FCM) was applied to test BMSCs cell cycle, ¢c-Myc and expression of telomerase

reverse transcriptase ( TERT) protein were detected by Western blot, fluorescence Real-time PCR test was used to
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detect c-Myc and TERT mRNA expressions. Result; Quanfang group, Xinkai group, Kujiang group and Ganbu

group medicated serum at 4, 5, 6, 7 d had a significant inhibitory effect on the proliferation of BMSCs, Quanfang

group was superior to Ganbu group (P <0.05), the detection results at the 7" day show that Quanfang group,

Xinkai group, Kujiang group and Ganbu group medicated serum can decrease c¢c-Myc and TERT expressions,

elevate G, phase cell proportion, and reduce the proportion of S phase cells, and Quanfang group was superior to

Ganbu group (P <0.05). Conclusion: The serum containing Banxia Xiexin Tang and its different combinations

with other herbs inhibit the abnormal proliferation of BMSCs in gastric carcinoma microenvironment, the overall

prescription of Banxia Xiexin Tang shows the best compatibility.

[ Key words |

bone mesenchymal stem cell; Banxia Xiexin Tang; gastric carcinoma microenvironment;

cell proliferation; c-Myc; telomerase reverse transcriptase ( TERT)

B8] 78 5T 40 i ( BMSCs ) R 4F 59 18 3% 1 | fid
R e B 5 T B R G A A U IR A
SRR IR A iR T R e A R R IR YT
f 4 S B SRR T o ORI BT 5 & B BMSCs A
B, JCHAE g R 55 vh ml B R 5 Ak, BAT LR K
B A R BT BMSCs Mk % 4k, i i 15 4
ROYEERzRE, 2 E 507 E KB B
R 7 3000 AR TR R E g R T o BT
LoV 2508 T 75 5 NS g A LR T 4 N S
Anpassg g ot S R B G B GCOBTI-P 41 g A K
IR 5 (AR T A 2F B350 v RE A T
B IR BT, T 10 BMSCs BB M5 fb . 5 0t , AR F
5% % A transwell /N A H 9 BCG-823 4t 5 K
B BMSCs 3% 37 5 2 37 B R 85 b BMSCs 1)
AR AR W82 Z TS 0 1 S AT 25 %) 18 i
A8 BMSCs Az K1 FH Y 5200
1 ##

1.1 sh¥ N4l SPF 2% Wistar K 40 2 A
(130 £10) g, Ml A £ 2 , b o0 48 B AR W) B 50
A BRZ w2 At & 4% IE 5 SCXK (52) 2014-0004
N B9 BGC-823 4l g, i b 1 v B Bie 40 i )2 $2 43t
KB BMSC iy 5 PR 207 19 A W B A R 2 ) 42 2L
BFRAAREE 3 A T35

L2 2950 FEBEOHCERE . TE 8BS,
BIE NS R H ) S5 th 22 M2 R 24
A BRTTL A wl S At 28 H Ol b B2 25 R 2% 25 2 B 5t
B S8 0E N IE o R AF T, DMEM/F12 85 5% Jk
( Hyclone 2% #), 4t 5 4 % & SH3002201B,
SH3025601B) ;0. 05% i liff-EDTA ( Gibco /3 &), it 5
25300054) ; RNA $#2 B 7] & (b st @ w2 ), 4t
520151024 ) s HEME % (MTT) 3050 &, St A 5t 5k
I (e-Mye) 2 58 BE BT, S Bt N s L il 30 55 5t il
(TERT) 2 sg BEPUIA, S be A H e -3 -85 12 15t &0

. 98 .

(GAPDH) Z s BEHUIR, FH R LIERE N (Ig) G
(Abcam 25 7. Ht 2 4% 3] % 20140165, ab39688.
ab183105, ab37168, ab37168 ); B fii — M 2 &
(PVDF) i ( Roche 2% F] , 4it*5 3010040001 ) , ECL 3%
s AL & k6 K DK 7 & ( Thermo 24 /], it 5
32209) ., &% H Primer premier 5 # {4 3t 17 5| ¥ i it
M4 B, e-Mye (100 bp): 1 i 5'-GCCCATTGTG
AACATGAGTTATG-3’, F J% 5'-GTTTGGTCCGCT
CGTAGTTG-3"; TERT (120 bp): I i 5'-TCAGG
GTCTACGCCTGTCATC-3', | i 5'-GCCAGGCGAA
ACTGAAAGG-3"; B-Hl3h # 1 (B-actins) (150 bp) :
F W% 5'-CCCATCTATGAGGGTTACGC-3", | Jif 5'-
TTTAATGTCACGCACGATTTC-3',

1.3 {¥#% FACSVantage SE 7y =X 40 ffg & I 1%
( 2% [# Becton Dicknson 2\ &) ) , FTC2000 % 5¢ Y6 & &=
PCR 1% ( il & K Funglyn Biotech 72y &), ChemiDoc
MP R E i B JIe (145 4k 31 5 4t (36 [ Bio-Rad A H]) ,
CK-40 B8] & AH 22 W {3 B2 ( H A< Olympus 24 #] ),
353097 AU transwell ( 35 [ Costar /A &) ) , MCO-15AC-
SC I CO, B2 3546 ( H A< Sanyo 22 ] ) , Varioskan LUX
HUTEHR AL ( € [E Thermo Fisher 24 7]) o

2 AFiE

2.1 FHME O H A MAEEO R
BLGr R4 H 2T HCER 60 g, T3 45 g, W%
45 g, Wi 15 g, NS 45 g, KA 20 #, T w45 ¢) ,F
TFHCEE 60 g, T 45 g) , WAL (A 45 ¢, &
B 1S g) HAME(AS 45 ¢, K20 H, Hw 45 ¢) .
A 25K 2 30 min, BT 2 K, K 30 min,
BRI N ED 2 g-ml . B CHTY
B LR SPF 4t Wistar KL 10 H 4 4% 4 25
OYOECEHEE 3 U, HE 1,2 IElRE 1 d, 2 2,3 K]
B% 3 h, 4K 7 mL-kg ™' (4024 F 60 kg A H IR A &
10 %) L5 3 IR&A 24 )5 2 h T 4 10 O JIE R 1L o
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#E 4 h,3 000 r-min ' B0 20 min, 4> 5 3, 56
C,30 min K Kif, -20 CLRAAE

2.2 S KM IR R R LA R
FI2H ( BMSCs Ffl & A 3% 5% ) , BEAL 20 (BMSCs 5
BGC-823 A My L3557 ) , 2k HI5.0 2T MEIF
R CH AN (O3 BRI FRF TR R4 CH AN 2T
), A58 3 4% BMSC 41 i i %% % N 2 x 107 4~/
mL, Ff A T transwell HE 35 32 R G M T =, Bk
transwell [ |- % & T fL 1, BGC-823 40 g LA 2 x 10°
A/mL AT EEN, BAIH K &S A R A
A T 757 R 2R R T (PET) A transwell 84 X85 55 /)
FLEA 6 FLAR AT AR A X R R B LR A
ENINAANK T o 10% Y 4% S0 2H & 25 1 1
MRS T d SRR R ORI, WL SR A5 2 40 i
I A4k, F AT HAAH DGR 2

2.3 MTT ¥ 9 BMSCs 40 g 5 5 Ui 46 4% 4
BMSC 4il i 714 1k 5% 2 40 g B, P % 5 o 1 x 10°
A/mL, 43 B3R T 96 FLE%E TR, BfL 200 pL, [F]Hf
JMAS g- L7 MTT % 20 pL, B8535 7E 5% CO,
37 CHIOFIREE G FRAE T NIEE 4 h, In A Z W
M (DMSO) 150 wL K 2% 10 min, JHEEHR {53 53
T4 1,2,3,4,5,6,7 dMEWROGE A, BHE 3 &
fLo THAAMEIE AR, IR = (Aypu s pm —
Ao ) /A x100% o BEASFES TR 3 I, IOF3
B, LIS [] Ay 8 A s, 240 B 185 G 38 A 9N A e, 225 1 2
J 338 5 it 4%

2.4 VR YH AR K I BMSCs 40 B J5 5] 40 B b5 55
55y dim 2.3 W, in AR B BE Ry 10% 19 % 2 1fi
W, AEHE, S HMEEE ST d &R
BMSC ¥ fb Jm 2 B 40 M, 45 48 40 B A o b Atk
PIBEY A% 0. 5 mL,37 CH#EYEIEF 30 min, 7KV ik
JCAEL .24 h 58 i FCM G I, 8k % K 488 nm
Ab ARSI 218, 75 S, [R] B R 0 S TS L, 43 BT 4
DNA & & MOGHUN 07 35 G, G, 15 & S 15 4t g
e, SLgedE s 3 IR,

2.5 5@ s H1 3 ( Western blot ) #; lll c-Mye
M TERT SEHRIE  MAEIEFHR S AHR 2.3 31, inA
PRBUREE R 10% 19 & 25 35 , o5 125 AL, AR 3 5%
7 d SN, PBS Yk 2 e, AR AN 4 °C,12 000
remin B0 5 min BRI E A E R, SRS
I ERE Rk, S % PVDF b3 vk 5 BT, hn
A—HT(1:1000) , —40(1:5 000) 255 i, e ik ,4
CHRFE 1.5 h ECL & {5, 7 BEIE K1 G AL B R 4 rh gt
K, 53 H bR 44/ CAPDH %4, 1T AR X 4, 52

BH 3K,
2.6 L O E & PCR Kl c-Myce A1 TERT
mRNA £k ZHA 3% 3% 550 4l R 2.3 1, fin AR
W B 10% () & 25 103 , 55 %S 4L MR 35 7 d
Je A0 B, BRI RNA 8% 5 R cDNA ;R B PCR J
B, 25 194 C 4 min, 94 °C 20 5,60 °C 30 s,72
°C 30 s, i3 35 K, LA B-actin A NS, ¥ 7= 9 =
EHIXEE B AR L 2T ROR

2.7 GEibeESHT SR SPSS 17.0 i, i i 9 R}
i x x5 R, HBCRBER B x° K6, 41 i) HL 4
XFREAR 1t Ki 5, P <0.05 22 5 A Geit 2 L.

3 £R

3.1 EELFN BMSCs 4G A% M m 2
F 41 BMSCs 28 F K RIE, A 7 B850 HE5, i 48 4
HRRRE A A B T o R R 2 4 R HE B 3R
L, S AN RLIN AR | 20 A R] % 2 A A0 AR AN AR K i
AN, REVERK, 5 AN H BGC-823 Al L S A
FRLZ A o 26 25 103 1 95 4 4 i 2%
18 L PR A K, He F 4 05 2R H A 4 W B0 T S T
gl kR, WK L,

D
A ZEEMLB. B Co S IFAL D, SIRALE. HAMILE 45l
(2 )
1 $EFELFHNEABMSCs FMBAZHEM(FE DM
B, x100)
Fig.1 Effect of Banxia Xiexin Tang on BMSCs morphology of each

Group (under phase-contrast microscope, x 100)

3.2 REIE.OXN BMSCs HIFE A M M 2
RIT U , BEARY ZH AR [6] 16 [A] 550 BMSCs 34 58 R B i & T
ZHH(P<0.05,P <0.01) ;¢ Z{5.007 M HE L
P IMIE 4 BMSCs W34 5 R 44 A%, Kb 25 4
FUHHMHAE 4,5,6,7 d BEFH R AR W 1 (P <
0.05,P <0.01),4 7741 BMSCs [ 45 % 1F 4,56,
7 A BARTHAH(P <0.05), WL 1,
3.3 REIE.L A BMSCs 40 i & 5175 1k 1Y 5
HEs P4 e, R4 G, #1 BMSCs 41 Jfd L 41 B
. 909 .
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Beflk (P <0.05),S 1 BMSCs 4 jg [t 51 i 3 34 fn
(P<0.01),G,/M ] BMSCs 40 My tv 1 B & 38 A
(P<0.05), SBIARIA A, &4l F a5 %
4 CHAN Y e G, 3 BMSCs 4 g b (P <
0.05); &4l ¢ JF 4. w5 R4 ¥ BEAL S 1

R1 FEBNGHWTEEBMSCs BRI (X +s,n=6)

BMSCs #H i Lt 232 (P < 0.05) ;4 J5 240 S H #b 4 7T %
1% G,/M ] BMSCs 4l L% (P <0.01) . 477 41
fik G,/M 3] BMSCs 4il g bk S 01 & T H #h 4L (P <
0.05) . FIFLH i RELA R G,/M ] BMSCs 4 ity [t %
TR TRER . k2,

Table 1 Effect of Banxia Xiexin Tang on proliferation rate of BMSCs in each group(x +s,n=6) %
25 ) 1d 2d 3d 44d 5d 6d 74d

25 1.51+£1.20  32.23£2.13 33.51 +1.37 38.51 £1.48 64.16 £2. 86 78.15 £2.06 127.40 +0. 45
BB 2.12+1.36  34.13 £2.08")  40.24 £2. 46> 76.39 £2.40% 165.92 0. 04 190.24 +1.87% 244.43 +0.09%
¥ 1.72+1.76  35.33£2.18 30.00 +1.93% 73.34 £2.40 144.33 £1.43% 189.24 2. 02 239.06 +1.30%
W 1.65+1.28  34.45 £2.36 37.40 £2.70 75.12 £1.48 141.17 £1.57% 186.15 +1.78 221.48 +0.27%
HA 1.87+1.62  33.56 £2.26 28.13 £1.57% 66.43 1. 38 112.27 £2.33% 142.24 +1.91% 161. 88 +1.49%
29 1.92+1.10  36.08 +2.10 29.63 £0. 64> 62.39 £2.40*  101.53 =1.42*%  120.15 =1.21*% 154. 44 +1.32%%

T 525 (A RB S LD P <0. 05,2 P <0. 01 ; 5805 41 R ] 24 b A P <0. 05,4 P <0. 01 ; 5 H #h 2 [/ e 1] 22 b 8% P < 0. 05, 1L ¥

RERHER R 10% (K2 ~4 [F)

x2 FEEBLHIEHEBMSCs A E NN (x £5,0=6)
Table 2 Effect of Banxia Xiexin Tang on BMSC cell cycle in each

group(x +s,n=6)

4531 G, #1/% S #1/% G,/M H]
251 87.64 +0.28 11.35 +£0.26 1.01 +0.21
LT 59.08 £0.73" 35.89 2. 827 5.04 £2. 11"
FIF 72.45 £0.39% 20.89 £1.17% 4.66 +0.78
R 65.02 +0.47% 26.88 +0.21% 4.98 +0.55
H b 66.17 £3.26° 33.71 £3.36 0.68 +0.38%
&7 68.66 £1.07° 30. 83 £0.70% 0.11 0. 124%

3.4 FELHN BMSCs c-Mye 1 TERT 25 H %
kpysem 5 R 7 d 5 BRI e-Myce fil TERT 25 H
TP E A BT E (P <0.05,P<0.01);
SRR R, E A R A AN AL T A
c-MycFl TERT £ [ 35 ¥ A BEAT, oo H#h 4 & 4>
JFAFEARI B (P <0.05,P <0.01) ;4 )7 4 c-Myc
FEEAKFH AT HAH (P <0.05), W% 3,
K2,

A S Sy ey WSS 14 kDa

TERT

c-Myc wne SIS ewae mp e W 49 kDa
-

AT -_— TS GRS N s 36 kDa

A B C D E F

B2 137 dE&EAMK BMSC c-Myc #1 TERT & [ &% B ik
Fig.2 c¢-Myc and TERT protein electrophoresis of BMSCs in each

group after 7 days

- 100 -

£3 FEBLFHIEH BMSCs c-Mye #1 TERT B H R k8 %M
(xxs,n=6)
Table 3 Effect of Banxia Xiexin Tang on c-Myc and TERT protein

expressions of BMSCs in each group(x +s,n=6)

21 5 c-Mye TERT
M 0.83 £0.01 0.92 0. 04
(% 1.25 +0.07% 1.17 £0. 09"
FIT 1.02 £0.02 1.03 +0.03
T K 1.00 £0.04% 1.01 £0.05
H AR 0.99 +0.08* 0.98 +0.02%
&H 0. 84 +0.03*% 0.93 0. 06>

3.5 R EFIE.#H K BMSCs c-Myc A1 TERT mRNA
LKikWgm  ¥HE T dJE, BEALH c-Myc, TERT
mRNA K58 8% HAH LY B I & (P <0.05,
P <0.01); GBI L E, FIT A o BR 2 CH AR
)74 c-Myc, TERT mRNA ik 8 B K (P <
0.05,P <0.01),4 7741 c-Myc, TERT mRNA 235 B
BARTHAH(P <0.05) . Wk4,

F4 FEBDLFHXKHE BMSCs c-Myc #1 TERT mRNA %% B &
M (% +s,n=6)

Table 4 Effect of Banxia Xiexin Tang on c-Myc and TERT mRNA

expression of BMSCs in each group(x +s,n=6)

20 51 c-Myc TERT

=H 1.14 £0. 04 1.00 +0. 47
(il 2.47 £0.03" 4.57 +1.59%
FIF 1.04 0. 04% 3.22 0. 68"
i3 0.98 +0. 03* 2.80 +0.79%
HAR 0.87 +0.01% 1.45 0. 48"
7 0.67 0. 02 0.79 +0.27%%
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4 iTit FEAIR G,/M H] BMSCs 4fi iy Lt 22, 4 07 W] AR T 1

T 40 A 2B AE B A B T A0 A R RS Y O
B SR IE I 1) A0S R B 85 e A I ) e AR
A A8 BOE #1940 o 1k 32 BRI 2o BE R s, S F
WIS 20, i SR g e R 8520 o B R 4%
TR Y T % S BMSCs 4] 40 i Y A8 A
RE IS W F e e Bl s . WS A B R S
BMSCs 745 5, W ] B8 FF B 45 4 048 M sk e, 1 B Ok
TR T & RAE R B FEAL, 25 B0 18 2 I8
A, TR A W A S i 76 8 g T s it i R
I 21 20 B LR P B0 21 2043 i A9 B Y B e 1R R
M (GC-MSCs) , HoAE W2 45 15 BMSCs ML,
FE W 2 b 8 A B8 9 R 4 R 43, T A O g
MK, B 98 U — 25 WK 78 R A 5% P, BMSCs
A [ IR A G BEF 4 BE 40 M (TAFs ) 5% 4k, m] 42 8 b
RN A KT A BE S A R ] G 8 R R
M N B L3 B, (AL AL 1 1 98 SO 5 B [ BMSCs ZE )
S R S O o ST B €3

20 f 34 B S A R 4R I O B E T o R Y
1 BMSCs K MR 15 35 By 8 BTl B A i
R 200 R S R PR R 0 L e-Mye Oy 8 53
o g L DR 52 i) 40 6 ) 300 R A 9 3k PR 65K, 5 b
it 05 P A S, 7 R 4 0 R A0 ) 240 i 1) 28 R 0
Ao KA 20 B R T A EE A Y FER . K
RANEFR G A & %A AL 1) BMSCs H e-Myce %5 1E
H BMSCs W3Rk B ™ . TERT 7 Ji it il 1)
TG o R AR T, R R K P PR T i e il
(18 R I, 5 PR 5 S ST 0k DA Ay i 18 4 i i 9
MR RE LR —

ARBFFEEE R W, AN H i BCG-823 41 g 5 Kk i
BMSCs JL85 35 )5 A IE S HEFI 0L, 2RI K, 5
N B ¥ BGC-823 41 s JE & A M Z &b, e-Mye Al
TERT &3k 7K - Bt Tk &5, A 1) 5 9 0 M 5 Ak 0 i
o ATUIM G, W40 E B B R, S W K G,/
M 359 4 0 1L 2% I 3 1 i, BMSCs f9 A= K 184 58 fin e,
F 0 R 8 XF BMSCs (4 K gt =k T R %
SO o KBS 0 BAS [RGB 24 1M s % 1 98 R
i b BMSCs 1 5 K8 4 4 A 2 AR T 4l D A1 R A=
K, Hd T 0 H AN W AL T oF A AL
PEG O KA S 2 MIE HTE 4,5,6,7 d XF
BMSCs 4fi i 38 5 Z 25 4 M il /6, 4 5 B B 0+
HAhH . 55 7 R T4 R Bon 2 B15 0% MR R B
R 25 M5 4 7T T+ G, ) BMSCs 40 jg bb 1], B 1%
S 1] BMSCs 4l g Lb 5], H v 42 07 28 Je HAh 2 ] B 3%

#MH 5 e-Mye Al TERT 3R 35 7K - B i BEAIC, 4207 4H
WAL T H b
BMSCs 8 A & — Rl G0 7% Bk 3 4 i, BAT )iz

S8 eI | BMSC 0 S B 0% 77

FR A AR by, AT RE 23 X LA A BT i I8 A 9 7 A S 5

M) , 2 22 ek 8 30 R Ak . BMISCs (1 4 82 Bl b 1 5 v

BECIESARE NI IEREA -, EEE LG

HT S JF R H R 24 C AT AR, kb 2 B A (R R R

EAEH . BB 507 4 05 xF B 9 O 55 b BMSCs

P8 2R R84 B 4 o A P T SO0 T H A AL, T g LA

TE T TT v B X H A AT AT B8 300 0, R B2

L5 0V 20 77 BCAT 0 A 3 R 2
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