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Abstract. Objective
gastric cancer cells by adjusting the high mobility group box 1 ( HMGBI )/receptor for advanced glycosylation end
products (RAGE) pathway. Methods

dose experimental group ( intervention with 20 pmol + L™" Apa for 48 hours), medium — dose experimental group

To discuss the effects of apatinib ( APa) on proliferation, apoptosis, and immune escape of
SGC —7901 cells were randomly separated into blank control group, low —

(intervention with 40 wmol + L.™' Apa for 48 hours) , high — dose experimental group (intervention with 60 wmol » L.~
Apa for 48 hours) and HMGB1 group (intervention with 60 pmol « L™' Apa combined with 100 ng - mL~" HMGBI
recombinant factor for 48 hours). After intervention with APa and human HMGBI recombinant factor, cell counting
kit =8 (CCK —8) method, 5 — Ethynyl -2’ — deoxyuridine (Edu) staining, and immunofluorescence staining Ki67
were used to measure the proliferation of SGC —7901 cells in each group. Flow cytometry, Hoechst 33342/PI double
staining, and immunofluorescence were performed to measure apoptosis of SGC — 7901 cells in each group. Western
blot was performed to detect the expression of HMGB1/RAGE signaling pathway proteins of SGC —7901 cells in various
groups. A co — culture system of activated peripheral blood mononuclear cells (PBMCs) or NK cells with SGC - 7901
cells was constructed. After grouping and drug intervention, the CCK -8 method was performed to detect the killing
rates of T cells and NK cells against SGC — 7901 cells in each group. Flow cytometry was used to measure the
proportion of activated CD8 " T cells in the co culture system of PBMCs and SGC — 7901 cells in each group.
Immunofluorescence staining was performed to measure the expression of programmed cell death protein 1 (PD —1) and
programmed cell death ligand 1 (PD = L1 ) in the co culture system of PBMC and SGC —7901 cells in various groups.
In addition, enzyme linked immunosorbent assay ( ELISA) method was used to measure the levels of immune cytokines
interleukin (IL) -6, interferon —-y (IFN —+) , tumor necrosis factor —a (TNF — ) , and IL =2 production in the co
culture system of PBMC and SGC -7901 cells. Results
experimental group, medium — dose experimental group, high — dose experimental group and HMGB1 group were
(86.23 +5.30)%, (65.81 +4.65)%, (43.16 +4.52)%, (20.19 £3.79)% and (82.45+5.27)%,
respectively; the apoptosis rates were (4.37 £1.19)% , (23.05 +2.14)% , (41.87 £2.69)% , (62.04 £3.12)%
and (5.91 £1.28) % , respectively; the relative expression levels of HMGBI protein were 1. 15 £0. 07, 0. 79 £0. 05,
0.43 £0.04, 0.10 £0.02 and 1.13 £0.06, respectively; the RAGE protein expression levels were 1.23 +0. 08,
0.85+0.06, 0.47 £0.05, 0.14 £0.03 and 1.21 +£0.07, respectively; the PD — 1 positive expression rates were
(58.13 £+3.70)% , (45.37 +2.84)%, (32.06 +3.01)%, (21.47 £2.31)% and (54.87 £3.53)%,
1.34)%, (23.45+1.62)%, (37.06=x2.08)% ,
1.61 )% , respectively; the proportions of activated CD8* T cells were

The Edu positive rates in blank control group, the low — dose

respectively; the T cell killing rates were ( 10.12 =
(51.29 £2.73 )% and (12.01 =+
(7.21£0.53)% , (12.42£0.81)% , (17.93 £0.75)% , (23.07 £0.64)% and (7.93 £0.56) % , respectively;
the IL — 6 production levels were (28.31 +3.26), (46.02 +4.18), (65.43+£3.70), (86.15 £4.39) and
(31.04 £3.48) ng - L', respectively. Compared the blank control group with the low — dose experimental group,
medium — dose experimental group and high — dose experimental group, compared the HMGBI1 group with the high —
dose experimental group, the differences of above indexes were all statistically significant (all P <0.05). Conclusion
APa can inhibit the proliferation and immune escape of gastric cancer cells, promote their apoptosis, possibly by
blocking the activation of the HMGB1/RAGE signaling pathway.
Key words: apatinib; high mobility group box 1/receptor for advanced glycosylation end products; gastric cancer;

proliferation ; apoptosis; immune escape
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DAL B 2. 1 2 T 48 h Je i 454
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HU5 x 107441, B L7 500 wL BEFRERZZ vh il , A
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J¥HE 5 pg + mL~" Hoechst 33342, 10min J5 ¥k 4%, #E 6
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BT B 2. 1 2T 48 h JE B4 4
SGC -7901 4, $% 2. 2 Hh 5T 4 Bax 5 Bel -2
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2.8 @ERNLERN PBMC 5 SGC -7901 4Hp
iz R SGC -7901 40 PD -1 5 PD - L1 %
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I 8 AW B 0 10 4t A T A5 , 4 40 45, o3 A
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517,
3 FZitEaeE
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S 2 | e ) e S R T 0 i e R S ) T e T
RGN, HMGB1 41 98 T 240 J AH 488 T 55 79 o 55 560 2 0
/b H 578 [ B LA

GRED YA R IR 25 X B0 Bax FH
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B R SR A5 , 1 Bel -2 PHPES AN 1Y
525 AT RELLARARL o

5575 6 BEATAR L, AR 7R o 52 56 4 b ) a5
L SN =11 o 5 1 AR S e = 1
Bax/Bel -2 ¥ 1 25 7t &, JF & 0 & AR M (1
P <0.05) ;5 & 5 5 SC 00 2 A1 Lt , HMGB1 21 41 jig
PAT AU TS 48 2. Bax/Bel — 2 ¥y &g F FEAL (1
P<0.05), 32,
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BEARIEHNEZI

25 N BRI L ) R g 4 R HMGB 4
B HMGBI1 [ A X 28 3k 7K °F- 43 5 4 1.15 £ 0.07 ,
0.79 £0. 05 .0.43 +0. 04 0. 10 £0. 02 FI1. 13 £0. 06,

&1 A41SGC-7901 4ifiL S — ZpIk -2 — B4 R (Edu) FHPER AR TR Ki67 FHPER JAT-A P T-45 B0 B ik & 4

~2/BCL2 #136 X ZE 1 (Bax/Bel = 2) (L& (% 5)

Table 1 Comparison of 5 — Ethynyl =2’ - deoxyuridine ( Edu) positivity rate, cell viability, and Ki67 positivity rate, apoptosis rate,

apoptosis index and B — cell lymphoma —2/BCL2 - associated X protein ( Bax/Bel —2) ratio in each group (x +s)

Group Edu positivity cell viability Ki67 positivity Apoptosis Apoptosis Bax/

rate (% ) (Assonm) rate (% ) rate (% ) index (% ) Bel -2
Blank control 6 86.23 %5.30 0.92 +0.07 81.45 +6. 12 4.37+1.19 7.27+1.85 0.13 +0. 03
Low — dose experimental 6 65.81+4.65* 0.68+0.06*  60.73+5.83*  23.05+2 14*  26.93+2.70" 0.30+0.02*
Medium — dose experimental 6 43.16 +4.52*%  0.45£0.04*% 37.36+£4.12*% 41.87x2.69*" 47.21+3.68**  0.48+0.05*"
High — dose experimental 6 20.19+3.79**4  0.24+0.03**4 17.53 £3.47*%4 62.04 £3.12*%2 67.13 £4.06°**  0.69 +£0.06 **4
HMGBI1 6 82.45x5274 0.89 £0.054  77.89 £6.044 5.91 +1.284 9.14 +2.094 0.15+£0.044

Blank control group: Normal cultivation; Low — dose experimental group: Intervention with 20 pmol - L' Apa for 48 hours; Medium — dose experimental

group ; Intervention with 40 wmol + L.~! Apa for 48 hours; High — dose experimental group: Intervention with 60 pmol + L=! Apa for 48 hours; HMGBI group:

Intervention with 60 pmol - L.™' Apa combined with 100 ng - mL ™" HMGBI recombinant factor for 48 hours. Compared with blank control group, * P <0.05;

Compared with low — dose experimental group, *P <0. 05; Compared with medium — dose experimental group, “ P <0. 05; Compared with high — dose experi-

mental group, 4 P <0. 05.
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1k CD8 + T i/ AIK Hh  v 71) E SE 50 4 PBMC
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G RE VYL O 4 R s < 25 P IR ZH 40 iPD - 1
PD - L1 PH M FRE 0, K. | e 7] 52 56 41 41 il
PD -1 PD — L1 [ 3 35 bt JHL 7] 3 79 T v 0 328 38 sk
55, HMGB1 241 ff PD -1 .PD — L1 B PER A 1G5 H 34
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HiiE 4k CD8 ™ T 41 g Eb 51 3% Tt &5, SGC - 7901 4 Jfg
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(P<0.05), %2,
6 APaXHIZFUERTRBMMETF=EKFHZ
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528 O BRALAR e AR L A R R S e L -6
IFN =y TNF — o Fll IL =2 7P B 2 T e, O 5
FlE AR PE (3 P <0.05) 5 5 5 57 & S8 S 44
HMGBI 41 IL -6 .IFN - INF — o 1 IL -2 j=/E K
P E AR P <0.05) , W3R 3,

RAGE ---—- 43 kDa
A B C D E
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Figure 1 = Western blot was used to detect the relative expression
level of high mobility group box 1/receptor for advanced glycosylation
end products ( HMGB1/RAGE ) signaling pathway proteins of
SGC -7901 cells in each group

A:Blank control group, B:Low — dose experimental group, C:Medium —

dose experimental group, D: High — dose experimental group, E:HMGBI

group.

K2 EFRAERT AU T A5 ARSI (NK) 455 % 4520 PBMC il fb N2 im0 R 8 * (CD8 ™) T 4 it Lt ol
PAKe SGC -7901 4R FFHEFET- 32K 1(PD — 1) FRFFHEFET-RCAR — 1(PD - L1) FHPEARAY AL (% £5)

Table 2 Comparison of killing rates of T cells and natural killer cell (NK) cells in each group, proportion of activated cluster of differentiation

8 positive (CD8 " ) T cells in each group of PBMCs, as well as the positive rates ofprogrammed cell death protein 1 (PD — 1) and

programmed cell death ligand 1 (PD —11) on SGC =7901 cells under the co — culture system (x +s)

Killing rates of

Killing rates of

Proportion of activated ~ PD —1 positivity PD - L1 positivity

Group

T cells (%) NK cells (% ) CD8* T cells (% ) rate (% ) rate (% )
Blank control 6 10.12 +1.34 14.75 £1. 60 7.21 20.53 58.13 £3.70 63.54 +4.27
Low — dose experimental 6 23.45+1.62* 27.38 +2.15* 12.42 +0.81* 45.37 £2.84" 50.35+3.76*
Medium — dose experimental 6 37.06 +2.08 ** 41.69 £2.34 "% 17.93 £0.75** 32.06 £3.01 "% 36.21 £3.30*%
High — dose experimental 6 51.29 2,73 %%~ 56.12+£3.07 %4  23.07 £0.64**4  21.47 £2.31 "%~ 23.12+2,62**~
HMGBI 6 12.01 +1.614 16.03 +2. 124 7.93 £0.564 54.87 +3.534 59.76 +4. 194

Dose and refer to table 1. Compared with blank control group, * P <0.05; Compared with low — dose experimental group, #P <0. 05 ; Compared with medium

— dose experimental group, “ P <0.05; Compared with high — dose experimental group, 4 P <0. 05.
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Table 3  Production levels of interleukin6 (IL —6), interferon —y (IFN —+), tumor necrosis factor — o (TNF - «) and interleukin2

(IL =2) under co — culture system (x +s)

69.37 +3. 45 *#4 90. 54 +4.31 **2 71.64 £4. 02 *#4

23.61 £2.534

86. 15 +4.39 *#4
31.04 £3. 484

High — dose experimental

Group n IL-6 (ng-L7") IFN -y (ng - L™") TNF - o (ng - L7") IL-2 (ng- L")
Blank control 6 28.31 +£3.26 21.80 2. 61 31.26 +3.94 26.93 +2.51
Low — dose experimental 6 46.02 £4.18 35.74 £2.80* 47.30 +3.27* 41.25+3.03*
Medium — dose experimental 6 65.43 3,70 ** 51.29 +3.32 *# 68.72 £3.60 ** 57.82 +3.34**
6
6

HMGB1 34.03 +3.674 29.07 £2.494

Dose and refer to table 1. Compared with blank control group, * P <0.05; Compared with low — dose experimental group, *P <0. 05 ; Compared with medium

— dose experimental group, “P <0.05; Compared with high — dose experimental group, 4 P <0. 05.
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