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[(FE] B9 5 ZIE 07 25 WS B e il R 58 v 22 8 4% i 22 0 U541 i 40 i (PMIN-MDSCs ) iE B 12 28 1) 52 1)
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K 5256 1 Transwell 52 36 4 il PMN-MDSCs (143 B Rl {= 22 BE 77, i 106 562 928 W BRI 2 32 CELLS A ) A 3000 Ji 98 £k B 5% v 1f 65 P9 12 44
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& 2 WSO AE 48 h g SR R T TRV B KR ] 5 5 28 AT EE R B R 4] PMN-MDSCs 3 7% B 2 1 35 1 K (P<0.01) , BB R 12 2851
R E W £ (P<0.01) ; 5B AL AL H 4R, FAK 30 570 41 21 575 0 %% & 245 B W O 41 PMIN-MDSCs 1) 3 6 I 55 1 & 25 il /1N
(P<0.01) ,iF B K A= 28 50 ik | 3 08 /D (P<0.01) , DL 26% 7 25 i W O 20 3 o 8 35 (P<0.01) 5 5 25 11 41 L ¢, 55 8 4 PMIN-
MDSCs i % #H 5 #& |1 FAK . p-FAK . Src.p-Src 32 ik 1 % F+ 75 (P<0.01) , VEGF .MMP-9 4l Jfi [ + F i ¥ 8.3 FFH(P<0.01). 5
B A L #, FAK 300 570 4 L2 595 0 1 & 25 1 W M0 40 (26% . 18% ., 10% ) PMN-MDSCs FAK | p-FAK . Src & [ 5 ik B A%
(P<0.01) , FAK 3 571 21 2 J V5 .0 1% 7 245 1 W W0 41 (18% ) p-Sre 2 11 42 34 B & F& Ik (P<0.01) , VEGF \MMP-9 41l ity [l 7 3 ik
BEREAL(P<0.01) . G2 5.0 & 25 1 WOURRGE i I 8 98 A 5 PMN-MDSCs FAK 5 % il [ # 1 FAK .p-FAK .Src.
p-Src Y35, il PMN-MDSCsiE #1872 .
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[Abstract] Objective: To observe the effect of Banxia Xiexintang containing intestinal absorption
solution (BXCIAS) on migration and invasion of polymorphonuclear myeloid-derived suppressor cells (PMN-
MDSCs) in gastric cancer microenvironment. Method: The complex solution (containing 0.63 g-mL" crude
drug) was prepared. Gastric cancer cells were subjected to non-contact co-culture with PMN-MDSCs in
Transwell chamber to create gastric cancer microenvironment. Cell counting kit-8 (CCK-8) assay was used to
screen the optimal intervention concentration and time of BXCIAS on PMN-MDSCs for subsequent experiment.
The blank group, model group, FAK inhibitor group, and BXCIAS groups (26%, 18%, and 10%) were
designed. Scratch assay and Transwell assay were employed to detect the migration and invasion ability of PMN-
MDSCs, and enzyme-linked immunosorbent assay (ELISA) to measure the expression of vascular endothelial
cell growth factor (VEGF) and matrix metalloproteinase-9 (MMP-9) in tumor microenvironment. The
expression levels of PMN-MDSCs pathway-related proteins FAK, phosphorylated (p) -FAK, protein tyrosine
kinase (Src), and p-Src were detected by Western blot. Result: The inhibition rates of PMN-MDSCs by 5%,
50%, 75%, and 100% BXCIAS at 48 h were higher than those at 24 h (P<0.05, P<0.01). The inhibition rate of
PMN-MDSCs by 50% BXCIAS at 72 h was lower than that at 48 h (P<0.01), and the inhibition rates by 5% and
100% BXCIAS at 72 h were higher than those at 48 h (P<0.05, P<0.01). There was no significant difference in
the inhibition rate by other concentration levels at 48 h. The half-maximal inhibitory concentration (ICy,) at 48 h
was 18.09%, indicating that 18% BXCIAS and 48 h were the optimal concentration and time, respectively. The
migration distance of PMN-MDSCs was large (P<0.01) , and the number of migrating and invading cells
increased (P<0.01) in the mode group compared with those in the blank group. Compared with model group,
FAK inhibitor and BXCIAS at different concentration decreased the migration distance of PMN-MDSCs (P<
0.01), and the number of migrating and invading cells (P<0.01) , especially the 26% BXCIAS (P<0.01). The
expression of PMN-MDSCs pathway-related proteins FAK, p-FAK, Src and p-Src (P<0.01) and the expression
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of VEGF and MMP-9 (P<0.01) were higher in the model group than in the blank group. Compared with model
group, FAK inhibitor and BXCIAS (26%, 18%, 10%) decreased the expression of FAK, p-FAK, and Src (P<
0.01), and FAK inhibitor and 18% BXCIAS reduced the expression of p-Src (P<0.01), and the expression of
VEGF and MMP-9 (P<0.01). Conclusion; BXCIAS can inhibit the migration and invasion of PMN-MDSCs by
down-regulating the expression of FAK, p-FAK, Src, and p-Src proteins in the FAK signaling pathway of PMN-

MDSCs in gastric cancer microenvironment.
[ Keywords]
FAK signaling pathway
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10 mmol- L' PF-573228 80 wL. 5% 3% 48 h Mt i /h
FLE R L E AR AN, S 4% 2 3B [ E 5
JIEE 5 40 MO, 55 R L& 15 min, PBS ¥k 2% [ € WA
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Transwell /N % N (% Matrigel) , 32 55 B 5 /N = 4
F AL b, AT SRR SR . T BT kTR 2.6 T, B 5
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[ 4% 20 F % o PMN-MDSCs, #2 B 2 4 , ] BCA
P A AR R R PR R B 1 L RR MR O I AR
H EREGE ph, 37 cCoK Al v R 60 min 47 728
Ab B MRAE A R AR CRLUK, G B 2 PVDF R
bW vk JE B, in— 3t (FAK ., p-FAK . Src . p-Src.,
B-actin 1:1 000) ,4 °CH#E & i 4% , 1 PBST ¥ 3¢k , M
BB P 1:10 000 5 B LI 1.5 h, il PBST
PE4W . ¥ ECLBE LI AVE-BIR 1: LIRS 55
FE 8 R M6 1 SnE 2 min, 2R JH BRI 1 52 Ah 3 2% 458 SR 1
W% BEAH , 3R FAK .p-FAK | Src ., p-Src & [ #H X} & ik
K-

210 Siitssr At R SPSS 23.0 43 M Bk 1 AT
Giit o, SRR x £ s R FROR 4L IR He g, &5
ZEFEER I G R R R Iy 5 Mt AT 2 E 1L
B, NP A IE A 43 A 19 R A Kruskal-Wallis £ Fil
3 ,P<005 hERAZITFEE X, HFHEH
GraphPad Prism 8 X {4 #4741 .

3 &R

3.1 PMN-MDSCs i) % % 45 5 M 405 U = 40 i {X
T 150) S ' R A o) RS ' A T 45 HE 5 FE T 4 il A
J BRURL , 433 R /INR 8 Sy 4 — B — B A
i it FITC-CD11b FRic $i A 433% i H b CD 1167 FH 1
Y, 75 I 2% 44 FE Al I FITC-CD11b . PE-Ly6G .
APC-Ly6C =%, /3% CD11b'Ly6G"=" X fH ¥ 41 ity ,
W45 & H(97.50+1.35) %, 54 PMN-MDSCs 4 4 g
FRAVFEE .
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3.2 CREIE LY 25 W X PMN-MDSCs fY
BAETHWE 5124 hlLE, T 7 48 hif 5%,
50% . 75% . 100% 14 > 515 0 ¥ &% 25 W W I v T
PMN-MDSCs [ 40 fi % 5 A Tt 5 (P<0.05, P<0.01)
T 72 Wi 50% > 215 0 17 % 25 1 Wi X PMIN-
MDSCs i 11 il K ik F 48 h(P<0.01),5%,100%
B 5 0 5 25 i WU PMIN-MIDSCs (1410 1 5%

F1 EEELZEHHREREI PMN-MDSCs i 58 19 5 i
Table 1

= T 48 h(P<0.05,P<0.01), GraphPad Prism 8 {4
R ER,CEEEOT & 4 RBOKRTE 24.48.72 h
X} PMN-MDSCs 4 Jifd /9 IC,, 4> 7l i 23.24%.
18.09% .8.56% . DN, 7F J5 252 50 o 48 hE A T
T E] 5, AR 5 48 h 0 1C,,, VE 4 26% . 18% . 10%
2 JTE 017 25 1 WSO A SR ik R A B T R O L
. Wk 1,

Effect of Banxia Xiexintang-containing intestinal absorption solution on proliferation of PMN-MDSCs

) VINARAS 24 h 48 h 72 h
il 1% A (x+s,n=3) M 2R/% A (xs,n=3) T 2R% A (x+s,n=3) /%
EISE:| 1.07+£0.03 25.09 0.91=0.03 38.01 0.99:0.03 31.08
REEBLWH 1 1.06+0.06 26.65 0.89+0.07 39.20 0.97+0.03 33.06
5 0.98+0.04 32.34 0.59+0.07 41.127 0.81£0.03 45.57"
10 0.78+0.04 47.09 0.77+0.06 47.94 0.74+0.02 50.39
25 0.66+0.07 57.18 0.67+0.12 55.60 0.57+0.02 64.12
50 0.51+0.06 68.26 0.390.02 77.75" 0.68+0.07 55.56"
75 0.69+0.04 44.03 0.52+0.03 67.69” 0.48+0.03 71.09
100 0.70+0.02 43.12 0.50+0.01 69.54> 0.46+0.02 73.23Y

s 5 24 h IRMA BB 4%V P<0.05,2 P<0.01; 5 48 h [ /R BLUA 41 L %8 > P<0.05,P<0.01

3.3 CREE.OW I W WO R O O B
PMN-MDSCs# [ iE# 152 T 48 h 525 H4
b A, #5551 41 PMN-MDSCs 19 i B JH B 5 35 19 K,
Z A G E L (P<0.01) ; 5 BRI L, FAK

Oh

48 h

A B C
W AZ A BREIZ  C.FAK M FI 4 ; D~F. 2 B 15042 (26% . 18% . 10% ) (18 2~& 4 [F])

E1 FESLFHSHEREE S EMAES PMN-MDSCs # [1E%

Fig. 1

microenvironment (inverted microscope)

34 CEEIE.OW W O E O O B
PMN-MDSCs A a0 T 48 h 555 (14l
Lt %5, #5570 2 PMN-MDSCs B4 3T B8 50 i i 25 1 &
(P<0.01); SEALLH LA, FAK Sl ) 24 2 2.0
1 26% . 18% . 10% % 24 Jii W WO i 20 PMN-MDSC's [
B E I (P<0.01) , DL 26% &5 24 iz W T 41 4
. WE 23,

I 2H 2 B TS 0 26% . 18% . 10% 2 24 iz W i
% 21 PMN-MDSCs 1 if # B 2 ¥ 8 2 3 /) (P<
0.01), LA 26% % 245 i W SO W 4 fe o 1 25 . WL 1
M2,

A UNCE R AT )

Effect of Banxia Xiexintang-containing intestinal absorption solution on lateral migration of PMN-MDSCs in gastric cancer

3.5 L EVG0 W A2 W S R bR
PMN-MDSCs {2 22 By 52 M 11l 48 h 5 25 1 41 Lk
i, 5 8 2 PMN-MDSCs B {5 22 0 & 1 £ (P<
0.01); H5HBIRIZ AL, FAK S 41 2k 25 0 4
(26% .18% . 10% 7 24 iy W W ¥ ) PMN-MDSC's I f
Z2HE B WD (P<0.01) , L 26% 2 24 i W O 41
oM E. WE3MES,
. 53 .
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F2 FEEBLFHEHEREE S EMTEH PMN-MDSCs i
BRI (x+s,n=3)

Table 2 Effect of Banxia Xiexintang-containing intestinal
absorption solution on migration of PMN-MDSCs in gastric cancer

microenvironment (x¥+s,n=3)

4151 TR B0 % RIRAG 2%
2 4l 45.00+1.35
T 20 71.42+0.41"
FAK 4 i 77 21 10% 40.00+0.427
B OHA 26 22.72+0.16%
18 53.84+1.37%
10 56.00+1.55%

T 52 P A P<0.01; 5 BB 40 2 Y P<0.01;5Y %R B
A mmol-L' (£ 3-%5[H)

A B
C D
E F

B2 #EELHEHFRIEESERMIAEFR PMN-MDSCs 4
EERB R (4555, x200)

Fig. 2 Effect of Banxia Xiexintang-containing intestinal

absorption solution on longitudinal migration of PMN-MDSCs in

gastric cancer microenvironment (crystal violet, x200)

3.6 EEVS.0 WS 25 W O g O B o
PMN-MDSCs VEGF ,MMP-9 4l ff K - 3¢ ik i 5% i
T #i 48 h 5 25 (141 L8, 55 AU 41 PMN-MDSCs
VEGF .MMP-9 [H ¥ ik & & L F+(P<0.01). 5
TUZH LB, FAK 30 il 77 2 2 B TS 07 4 (26% .
18% . 10% % 25 I " Y W& ) PMN-MDSCs VEGF
MMP-9 [H ik i R R (P<0.01), LL 26% % 2113
WO A B ol B . LR 4
3.7 CEEVGO W E 2 W OB g A B o
PMN-MDSCs FAK .p-FAK .Src.p-Src 8 1% ik i 5
M 48 h 525 H4l i, Bl 4 PMN-MDSCs
« 54 -

E F
B3 F#EEL7E %R A S BRI E S PMN-MDSCs £
ZRIRM (4555, x200)

Fig. 3

Effect of Banxia Xiexintang-containing intestinal
absorption solution on invasion of PMN-MDSCs in gastric cancer

microenvironment (crystal violet, x200)

£3 FEELHELHRKBK B REBIREH PMN-MDSCs if
BREZEWNEM (x+s,n=5)
Table 3 Effect of Banxia Xiexintang-containing intestinal

absorption solution on migration and invasion of PMN-MDSCs in

gastric cancer microenvironment (x+s,n=5) A
21 4 A BU% FH 127
k] 77.13+0.70 101.12+3.20
AL 93.67+1.20"  113.08+0.87"
FAK #1151 28 10 27.00+1.88% 53.21+1.08%
LB 26 17.1240.73% 16.20+1.29”
18 24.26+0.56 26.00+1.08%
10 39.08+0.67% 35.25+1.57%

x4 FEEBOHELHRE AN B EMIFEH PMN-MDSCs
VEGF.MMP-9 48 il [f F R X B M (3+s,n=5)

Table 4 Effect of Banxia Xiexintang-containing intestinal
absorption solution on expression of PMN-MDSCs VEGF and

MMP-9 cytokines in gastric cancer microenvironment (x+s,n=5)

ng-L!
415 TRFRIRE0% VEGF MMP-9
Sk 43.16+0.48 10.02+0.28
LT 2 46.73+0.55" 11.65+0.47"
FAK il 77 41 10¥ 45.55+0.42  10.05+0.22%
FHELHA 26 40.73+0.33% 8.75+0.32%
18 42.66£0.15%  10.04+0.03>
10 45.57+0.37"  10.5120.37%
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FAK. p-FAK, Src., p-Src & [ #£ & & & [ JI (P<
0.01), SHEIBIL &, FAKIHIFIZ L E B F A
(26% .18% . 10% 5 24 B W W ) PMN-MDSCs FAK |

p-FAK . Src 2 F %35 i & %K (P<0.01) , FAK #1 il
FLH 2T 07 4 (18% 7 24 i W Wik ) p-Sre 2
F23K L RAL(P<0.01), WL SHIE 4,

x5 FEBLFEHBREHEX B ERIAE SR PMN-MDSCs FAK. p-FAK. Src. p-Src & B RIZH N (x+s5,1=3)

Table 5 Effect of Banxia Xiexintang-containing intestinal absorption solution on protein expressions of PMN-MDSCs FAK, p-FAK, Src,

p-Src in gastric cancer microenvironment (x+s,n=3)

2H 5 RTS8/ % FAK/B-actin p-FAK/B-actin Src/B-actin p-Src/B-actin
e 0.64+0.01 0.66+0.02 0.83£0.02 0.73£0.01
AL 0.70+0.02" 0.95+0.02" 0.88+0.01" 0.9640.03"
FAK 317 1 551 21 10¥ 0.48+0.01” 0.54+0.04 0.71+0.03% 0.73+0.07%
VG LA 26 0.55+0.03 0.56+0.02% 0.59+0.01% 0.95+0.02
18 0.57+0.03 0.61+0.05> 0.63+0.02% 0.76+0.01%
10 0.61+0.02% 0.76+0.02% 0.64+0.01% 1.09+0.01

oo [ R
PEAK - 12501
Sro M o D

pSre A — . 0 (D:

p-actin WS SEEES S a—— — 2 kD2
A B C D E F
B4 PMN-MDSCsH FAK.p-FAK.Src.p-Src & B & ik H ik
Fig. 4 Electrophoresis of FAK, p-FAK, Src, p-Src protein
expression in PMN-MDSCs

4 g

i 95 T 7 A A g8 SR GO B L R 22 B T LA
W52 21 41 J o A 9 20 20 v MDSCs He A9 19 T i
LA e 0 e A ek AR bl SR AT, AT R
i ALK B B k9% 8 71 . MIDSCs 3= %2 #H 1 8 19 /i 4
AR R, A P L A B R 4R T e A M, AT
A3 A0 B EAAZ A0 i L A LR A0 L B B AR 58 R
Eai D SN g e I B G N S TR T 4
A 2 5 R G0 g D RE S A Al R 28
F -0] BT 5% A0 (EMT) (I8 A2 B 2 5 5 B8 i Il B2
T A5 AR o B 2 AL A E bR HE UYL R 4R
MDSCs % % Fl £ ¥ 2% T Gig , 43 & PMN-MDSCs #l
M-MDSCs, Fi & A [\, H o B MDSCs & 43 51 Ry
CD11b'Ly6G""Ly6C", CD11b Ly6G"*Ly6C"=" " |
A WF 5T s, —J7 1 MDSCs 7] 4 T fif 98 44 Jfd 21 1k
MR WL AR E T U R R R ER B 0 1A A A
il 1E B B0 2R G845y IR A — A A i Y A A 2R
B RETBEE. BT HE iR
if 96 40 B 98 MMP-9 K VEGF 254 1 i 8 41 i 11
R MEE R W, T 108 R 5% b PMN-

MDSCs (11T 7% {2 28 & B I8 VA 7 10 35 22 30 o e 20
WG, BN T AT R 5 3 G T B

L FVG.0 T ACGIFER) , TR FE AL I8 2 IR
WE, e BT 229 F IR R B AS ; 9k
B LA ff 68 7 5 N S R H BT M AR R . 1
e, 2 S fa N b B AR IS T R R,
558 8 R A R R v IS R O AL o L T AR R AE
W) o A2 I 9 UE SR 2 VS L 1 R AR R
DI A A S5 A B 0 R VR R RN R S 0
V& 25 s NN E IR IR R R RS U BE A MR Ak
GC9811-P 4 Jfd iy 384 58 Je (= 28 5 6 A b 25 1 T 1A
I/ TR = R C TN/ il R e
PMN-MDSCs [} if 5 K HAZ 28, A i JF AW . 5
Xof 5 9 KT TR B e 96 R B L W AR T
BB, I B WS AR oy B L R R T Ry
PR o [ BF v 24 i WA VR ASE TR L A A A
BRUPR S 1) A A, i A AU R T R 24 ) o 1
P HUAS W 58 R ] Transwell /N %04 15 9 40 i 5
PMN-MDSCs A # fitl 2 5% 55 #5715 9 GOR 55 , W%
VG0 S 25 W OB 9 TR B T PMIN-
MDSCs i # K {222 1 52 .

A5 R FH CCK-8 3L i i TR EI5.0 U & 2
Ji7 W Wi %) PMIN-MDSCs 1 % £E T Fl v Ji B 1if Ji]
g5 R W PMN-MDSCs 4 B & B 5 L7 & 4
W ST T 48 b, AT S 0 4 A0 60 3 T, R SR
B e B 48 hAE S S0 A bR v H 48 hf Eio il ik
JE (IC,) 4 18.09% . 4t Jifd %] JiE 5 5% . Transwell 55 5
F W, B R BE v PMN-MDSCs 21 i1 i % 12 28
fil 1 3 i, AN TR) ¥ 3 2 VS 0V 4 24 W W MO T T
J& AT R AR ZERE I REAIR, L 26% 7 24 1l W W iR

. 55 .

— ke
)
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A fe oA 3 R 2 TS 0 1 24 T WO AT A o]
90 (R 5% v PMIN-MDSCs 4i g S P A= 91447 K .
PMN-MDSCs 1] A 43 Wb % it 4 J& & 11 i (MMPs) ,
T i 98 79 34 35 v 55 4 /) PMIN-MDSCs 1] DL3d 3 -
P MMP 5% % 85 1 B 19 2 3k 42 2F b g 3 38 8%
PMN-MDSCs {2 28!, [F] i}, PMN-MDSCs H &
1)t 2B L 7K i T8 0 00 R o PR 200 i 7 356 5 1 K i, 1
6 4 i A A v B AR HE R AN i Y N
B VEGF & — R A 1 9% N7, ol Bk
VEGF v 5 (1 {55 5 0] 4100 il e 982 (%) 47 35 27 . PMN-
MDSCs i 1t 7= £ VEGF 3 5 Wi i 98 {3l 38 5 1) o 8t
MDSCs i 98 A Sy 58 {2 225 Ji 83 i 5 A= gl #2028, 9 2L
FE IR 25 4, MDSCs i 3 i 43 i MMP-9 J 45 fif
S8 I ER 85 P Y VEGF 9 28 9 ) | [R) s 412 0 15 5
FE AT ¥ 1 Kt B A, 5 B EPC /Y 34 55 A ik B fig )
Hasw >, Ik — 24t 9 A B VEGF \MMP-9
P & it dE AT T AR A I, &5 R 3R B, PMIN-
MDSCs 43 W VEGF. MMP-9, 7& & 4 % ¥ 8% b
VEGF .MMP-9 &k [ , (A AN HEBR A J 40 i >k
TR 1 AT RE AN [R) e 32 2 BV500 2 245 M W M i 1 9
J5 B R R T VEGF .\MMP-9 %35 T .

B BEL T FAK {5 5 @B 2 N AME S 15 =
A, O Al AT A N (R 28 Y T A S
FAK & —F 125 kDa 1Y 25 11 5 , #4155 4 % 6 38 5
NH¥MSH5H IFRYNESE SR, HTAHEAM
B J5 8 B % BED . PMN-MDSCs B i 7™ 4= 1y
VEGF 7] L% FAK A 5 38 [, FAK J5 3 55 4 B0
R 7E Y397 B W BR AL A Src 1% 4 R 2 11 3 il 1Y) Sh2 4%
P A T — AN A 7 A5, Sre WIS L Sre BEFRIE A
¥ Je e oE T HE L ) MMP-9 i K 3k BE R B 0R T
PMN-MDSCs 4fl fifd /) 1% 71 , £ i 40 i 1) 4= 28 A i
RO, BB E BN FAK AE g 3m B LW L AR il
I OP L FL 45 B e A 2 R o b 3 ik
1o 2 I8 R 3k R Ak R A TR S 58 A A R A
W T EBEA A B LR, PFST73228
S H RIS A £ 10— B ATP 35 4 18 FAK #5171 , L
AL R R R DY S AR BIESE L FAK A 558
% A VA A, B 38 P A G B 2R 1 FAK  Ste, R
2 H B0 BE A I FAK | Sre 19 BERR 16K 7, )
B ER B P PMN-MDSCs i T B 12 2. R H
Western blot 1 Ml FAK . Src 25 11 1Y 3¢ ik S H w12 b
KT, S5 R 42 S 0 1 2 B WO Ak B
J&i ,FAK .p-FAK . Src .p-Src % [ £ ik FFIK .

o T I O = R RN e SR I R R R T €7

. 56 .

H1 PMN-MDSCs 4 Jitd 3% ¥ 4= 9 2447 0, 18 15 0
W5 VEGF \MMP-9 3% ik , I 5 2 VEGF/FAK i#
#% . T 8 FAK i@ % 1 1 FAK . Src & [ B R kK F,
04 B PR 55 b PMN-MDSCs i B 12 28 . A BF
GER) 2 1 B T 9 I A BE B PMN-MDSCs i £ 2
LY FERE O B R R R T
(B o X F R R 19 I K 2 H , VEGF/FAK {5
5 3 5 0 L Ath, 22 3 [ 1 0 A R M R o 2
5205 FEAR) W LAAE S — A~ B Aok T &, - o 3
T 30K S A7 A0 1) B 98 VRV R 9T LR S g R G AL
B, R K12 iG B 4 8 06 97 i A2 .
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