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[Abstract] Objective: To observe the effect of Banxia Xiexintang (BXT) -containing intestinal
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absorption solution on the apoptosis of polymorphonuclear myeloid-derived suppressor cells (PMN-MDSCs) in
gastric cancer microenvironment. Method: BXT-containing intestinal absorption solution was prepared, and
gastric cancer cells and PMN-MDSCs were non-contact co-cultured in Transwell chamber to establish gastric
cancer microenvironment. Cell counting kit-8 (CCK-8) assay was used to screen the optimal intervention
concentration and time of 0-100% BXT-containing intestinal absorption solution prepared by 0.63 g-mL"
reconstitution solution. Cells were classified into blank group, model group, oxaliplatin group (10 mg-L™"), and
BXT (26%, 18%, 10% BXT-containing intestinal absorption solution) group, and the apoptosis of PMN-
MDSCs was detected by flow cytometry. The expression of apoptosis-related B-cell lymphoma 2 (Bcl-2), Bcl-2-
associated X protein (Bax), and cysteine-aspartic acid protease-3 (Caspase-3) in PMN-MDSCs was detected by
Western blot. Result: After treatment for 24 h and 48 h, the PMN-MDSCs-inhibiting rate was increased by 5%,
50%, 75%, and 100% BXT-containing intestinal absorption solution compared with that in the blank group (P<
0.05, P<0.01). At 72 h, the PMN-MDSCs-inhibiting rate by 50% BXT-containing intestinal absorption solution
was lower than that at 48 h (P<0.01), and the PMN-MDSCs-inhibiting rate by 5%, 75%, and 100% BXT-
containing intestinal absorption solution showed no significant difference from that at 48 h. Moreover, the half-
maximal inhibitory concentration (IC,,) at 48 h was 18.40%. Thus, 18% BXT-containing intestinal absorption
solution and 48 h were the optimal intervention concentration and time. The survival rate of PMN-MDSCs in
model group was higher than that in the blank group (P<0.05), and the apoptosis rate was lower than that in the
blank group (P<0.05). Compared with model group, BXT containing intestinal absorption solution lowered the
survival rate and raised apoptosis rate of PMN-MDSCs (P<0.05) , particularly the 26% BXT-containing
intestinal absorption solution (P<0.05). The expression of Bax and Caspase-3 in PMN-MDSCs was lower in the
model group than in the blank group (P<0.05), and the expression of Bcl-2 was higher in the model group than
in the blank group (P<0.05). The expression of Caspase-3 in PMN-MDSCs increased (P<0.05) and the
expression of Bcl-2 decreased (P<0.05) in oxaliplatin group and BXT group compared with those in the model
group. The expression of Bax rose in oxaliplatin group and BXT group (10% BXT-containing intestinal
absorption solution) (P<0.05). Conclusion: BXT can induce the apoptosis of PMN-MDSCs by regulating the
expression of apoptosis-related proteins Bax, Caspase-3, and Bcl-2 in gastric cancer microenvironment.
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HEEOG T HWOR 20 pL, BAHK3INTEAL,
T 124,48 72 h G & I8 5% R BTG,
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10 min, 1 h N 78 i X 40 fL 4 _E A5 PMN-MDSCs Y
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Table 1

oR 2 B500 25 1 WSO TE 24 .48 .72 h Xf
PMN-MDSCs 4 Jitl i 2} £ 4 i ¥ B2 (1C,,) 43 51 by
19.04% . 18.40% . 8.52%. A It , 7€ J5 22 55 5 ¥
48 h E R T T B (8] A5, IF AR 9% 48 h (19 1C,,, ¥ £
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Effect of Banxia Xiexintang-containing intestinal absorption solution on proliferation of PMN-MDSCs

24 h 48 h 72 h
4151 TRBUTB0/%
A(Z+s,n=3) M2 /% A(X+s,n=3) /% A(F+s,n=3) T 2/%
25 1141 1.07£0.03 22.13 0.990.03 31.28 1.02+0.03 29.08
P EZVE LA 1 1.05+0.06 26.62 0.92+0.10 36.62 1.00+0.05 30.62
5 0.99+0.04 31.12 0.60=0.07 41.127 0.78+0.01 47.12
10 0.82+0.04 44.23 0.76+0.03 49.23 0.73+0.02 51.23
25 0.64+0.07 58.57 0.69+0.10 54.57 0.56+0.02 64.57
50 0.520.06 67.24 0.39£0.03 77.24Y 0.65+0.07 57.24"
75 0.57+0.04 62.32 0.53=0.04 66.56” 0.51+0.03 68.56
100 0.68+0.02 55.03 0.50:£0.02 69.08 0.47+0.02 71.06

TE 5 T 1 24 h L 4E 1 P<0.05,2P<0.01 ;15 T 1148 h 41 L4 > P<0.05,% P<0.01

3.3 CREIE.OW & W I T E g R B
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Jo W W T 48 h, 5 7S AL H A, AR 4 PMIN-
MDSCs [ £7 1f B &8 7+ &, 8 12 R 0 & T B
(P<0.05); SHIAVZ LA, WD R4 CEEIE O
2H PMN-MDSCs [ £7 11 2 4 W] i BEAIC, 04 T2 56 ] &
T+ & (P<0.05) , L 26% >} E 5.0 ¥ A i i W] 1B
(P<0.05). W2,

£2 LEEOFEH R R S BT R PMN-MDSCs 8

ERBETHRENNE (X+s,n=3)

Table 2 Effect of Banxia Xiexintang-containing intestinal

absorption solution on proliferation and apoptosis of PMN-

MDSCs in gastric cancer microenvironment (x+s,7=3) %
4151 AT E% TEW TR
ekl 156.76+0.21 6.63+1.34
TR0 21 184.23+1.24" 3.60+0.41"
LSUFE el 10% 55.55+2.86% 16.67+0.42
FE L HA 26 53.97+3.10°  38.42+1.37Y
18 55.03+2.28% 7.73+0.16
10 62.88+3.36% 3.63+1.55Y

T 52 AL P<0.05; 5 BB AL H 8 P<0.05 (R 3T ;
VFIR AT mg- L
3.4 CEEIE.LWE Y] WO E g R R
PMN-MDSCs Bcl-2.,Bax . Caspase-3 % [ 3 15 [ 5
o CEEEOTE WO T 48 h, 55 14
. 62 .

He %, #5241 PMN-MDSCs Bax ,Caspase-3 25 [ % 1A
B FEAIR, Bel-2 2 1 Rk W 2 T (P<0.05) . S5
RV, BV R AR AL B TS 0 W 4l PMIN-
MDSCs Caspase-3 2 [1 3% & B I F & (P<0.05) ,
Bel-2 # H 23k B & B AL (P<0.05) , Byb R E 4
B5 .07 H (10% % 25 17 W WO ) Bax 45 1 235 T &
(P<0.05). WL 1A 3,

A B C D E F
TE:ALZS FUE BB AL Y A A2 s D~F. 2 J 5 .01 26%
18% 10% 7 24 iz W Wi i 41
1 PMN-MDSCs H1 Bel-2.Bax, Caspase-3 & 5 & A B ik
Fig. 1
expression in PMN-MDSCs

Electrophoresis of Bcl-2, Bax, and Caspase-3 protein
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x3 FEBFLFHSHE RN E ERBFEH PMN-MDSCs
Bel-2.Bax.Caspase-3 B ARIZMFM (x£s5,n=3)

Table 3 Effect of Banxia Xiexintang-containing intestinal
absorption solution on protein expressions of PMN-MDSCs Bel-2,

Bax and Caspase-3 in gastric cancer microenvironment (x+s,7=3)

g BB Bcel-2 Bax Caspase-3

B 1% /B-actin /B-actin /B-actin

2 H 4L 0.80+0.02  0.88+0.05  0.54+0.01
H TR 20 0.97+0.01"  0.64+0.02" 0.21+0.02"
VR IE SR 10¥ 0.50+0.14*  1.12+0.03% 0.99+0.03%
REBOLHH 26 0.37+0.03% 0.76+0.13  0.60+0.08>
18 0.32+0.03% 0.78+0.14  0.68+0.05%
10 0.41+0.02% 1.15+0.02% 0.74+0.18”

R 5 AR A if 45 T 1) Ak, E b JRe S e B R T L4y
3k T Bk BEL BT, s BT 49 A R R SR IR A R B
WE . MR MDSCs £ R A Y 2E T i, ol
PMN-MDSCs fil M-MDSCs , # 4 Fh J& A [a] , H v Bl
J§ MDSCs & X 4 %l & CDI11b'Ly6G™*"'Ly6C"" .
CD11b'Ly6G" " Ly6C"" 7 | 1 il J8 13k 34 55 v, Jof Jgd
4} 43 W TL-18 . IL-6 . GM-CSFE " 4 41 iy [ 1, 15 &
T R A0 ) 4 Y R AR R T i S O SR A )
WAL o A WS W, 1S B9 PMN-MDSCs — J5 [l A
LU 3 [ 43 W CC19 ., S100A8/A9 . CCI2 %5 [H T 5 4
B £ [ PMN-MDSCs, i &3 % i 98 i 4 5% 4% Fh 41
S1 R BIAL 0 T IE B g R Ge, DA fe b e AR AR —
AR T HA KRR, B4 ki, o
— 5 T 3 P 5 S R A B i A R AR R R T
(VEGF) & & % 4Bl (dB1) 55 K142 ok i 5 40 i
%) 154 B 8% BRE ARG B0 DR, T T R O B
PMN-MDSCs 43 58 Kz % P J2& B I8 1A I 1Y 35 240 1
R AR SR, Ay AT A SR A BT DG T Y 4 R
FEE O AMGER), PR RE T &
N IF AR A, ;8 B R AT R RE s A
Zx R CH R M A . e R AR
7 B R EWE  LERT I A R g R
P A R bR 2 L TE RS O 1 R Y R AR P R
B, “fd IRl P R E R R O BRIA . TR
R R AR T N o= BRI F/D 0 I e N I N
A7 BR 0 BT MR VR R R TS 0 1 2 I
Xof B i A8 A R) FE BT T 4 I (MSCs) 15 & B R
ARG A R ENTH/EMN. BEEEOT
fiE 75 1 Wi H 8 i 2R 5% o PMN-MDSCs () 38 5 &
WM, BT AR . BB 9 BT A T o T
A B W AT R L W ORI T BVE L T T

WO B 3 35 N I 1 53 e # 20 0E B Ry i o R E rh
24 Jigy W WSOV AE TR LA 8 4 A B S IBCRR R ) P A
A AR R 2 ) e 00 B AR
5% % F Transwell /)y Z ¥ H 96 41 il 5 PMN-MDSCs
A 42 fioh I 1% 72 A 7 B RO R MR BB LW
i W SO XF 1 R AR ER B8 R PMIN-MIDSCs 4 T2 1Y
S

20 9 T AL AR PN A M ) AR T R AR T AE ML AR
WIHE e R L2 RGN KB R EEEEN,
20 @ A T 5% Bel-2 % Al Caspase i 55 2 4~ #: A
7RG PR 42 Bel-2 RIGE H 2N L RIREZ
38 A PR AR R T B A T 2 (R ST A R 2 R 2 kL
TR0 SE B — 2 G 117 Bax 1l 3E i 1 iR 2k
LA FEE I 37 M ol TR A, AT R T R A4 Y
40 7 C B 20 4 i 5 51 RS Caspase AY 21 [
N, i 25 2 Caspase-3 #% #4016 , 51 & 40 fg i9 14
7227, Bel-2 A AT KLl s M W - E E 5 kW
— RIE T W BOE B YR TR

A IE KB, B S 0 2 W R
PMN-MDSCs 4 5 4 1 #{ £ Jl , JF € i5 5 PMN-
MDSCs B 17 . JF i — 2 X T A G R R A
HEAT TR L PRSI, 45 SRR B, R SR B v PMIN-
MDSCs $T 8 7= 45 [ Bel-2 i 26 15 B S 386 i, 42 0 1
i) Bax il Caspase-3 £ [ 19 I 3 T B, 10 76 A 5] ¥ &
B HZG 00 2 WO T U Bel-2 2 1 1 KA
12 & R AIK , Bax 1 Caspase-3 & H I 3R 35 B & 84 m,
PR B2 LS B MO T PMN-MDSCs
F I T 5 R PO T8 1 Bel-2 542 8 T2 /Y Bax I
Caspase-3 2 H 1Y V- A ¢ .

ARG R H IGO0 S B RO R
PMN-MDSCs i T, 1 42 Jifr J8 4 32 1 4f) 70 Gl 245 B8 ik
S0 g A 4R AR T 0 28 B Uk | SR T35 5 PMIN-
MDSCs i T Ji5 8 e 5 100 1) 550 £l 20 15 1% 2% Ak S L
XT i 96 4 B A 3G B G B AR 28 A AR W AR T e Y
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