ARV & 51 A i

TE£53878: https:/ / www .baishideng.com

DOI: 10.11569/wcjd.v32.i2.148

THFRHE N EILAYE 2024F28328H; 32(2): 148-157

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

F AR BASIC RESEARCH

ZBFHIHICAGK FRPD-1/PD-L1= S S kiR HIt 5T

PR BN, RELEE, BES, B, HER, &, % wET

B, SRk, MRS, kK, HER, ME, 5%, S A TES XS
Ik B s R d T 530200

HES, S BHVYESRSREEREAF Bkl ERGT T
530011

[, MR AR, RSB RAE R I NIEHAR.
ELWH: ERSRRFETINE, No. 81960846.

e RS NFEADHLE. METET TIRIIIZERI. AR
B, By, HER. NETl XEDRSIFBINT. RskiRT
A BJEMET . B4 FRINeaT.

WAEE: 54 2U%, 530200, | OGBS XETHEAXASKE
135, | AOPEAAZSEARXES B0 0P/, 511855223@qqg.com

WHRSEHE: 2023-11-29
{BOBH8: 2024-01-08
B8 2024-01-26
TELRHHAREIRE: 2024-02-28

Mechanism for Anwei decoction to
inhibit immune escape induced by
programmed cell death protein 1/
programmed cell death ligand 1 axis
in rats with chronic atrophic gastritis

Li Chen, Hong-Yan Song, Cheng-Yun Tan, Hua-Ying Jiang, Xiu-
Feng Gan, Lei Bu, Wei Wei, Shou-Ning Lin

Li Chen, Hong-Yan Song, Cheng-Yun Tan, Hua-Ying
Jiang, Xiu-Feng Gan, Lei Pu, Wei Wei, Guangxi University of
Chinese Medicine, Nanning 530200, Guangxi Zhuang Autonomous
Region, China

Shou-Ning Lin, Affiliated Ruikang Hospital of Guangxi University
of Chinese Medicine, Nanning 530011, Guangxi Zhuang Autonomous
Region, China

Supported by: National Natural Science Foundation of China, No.
81960846.

Corresponding author: Wei Wei, Professor, Teaching Experiment

Baishidenge  WCJD | https:/ /www.wjgnet.com

and Training Center, Guangxi University of Traditional Chinese
Medicine Xianhu Campus, No. 13 Wuhe Avenue, Qingxiu District,
Nanning 530200, Guangxi Zhuang Autonomous Region, China.
511855223(@qq.com

Received: 2023-11-29
Revised: 2024-01-08
Accepted: 2024-01-26
Published online: 2024-02-28

Abstract

BACKGROUND

Numerous studies suggest that immune escape plays
an important role in tumor formation. Chronic atrophic
gastritis (CAG) is a precancerous lesion of gastric cancer.
Anwei decoction has been found to improve the clinical
symptoms and pathological manifestations of CAG and
reverse it, but whether this effect is related to the immune
escape mechanism needs to be further investigated.

Alm

To explore the relationship between the programmed cell
death protein 1 (PD-1)/programmed cell death ligand 1
(PD-L1) axis and the curative effect of Anwei decoction in
CAG rats from the perspective of cellular immune escape.

METHODS

Rats with CAG induced by 1-methyl-3-nitro-1-nitrosog-
uanidine (MNNG) were treated with different doses of
Anwei decoction and Vitacoenzyme tablets. Hematoxylin-
eosin staining was used to observe the effect of Anwei
decoction on inflammatory cell infiltration and histomorp-
hological changes in the gastric mucosa of CAG rats.
Immunohistochemistry assay was used to detect the
expression of PD-1 and PD-L1 in the gastric mucosa of CAG
rats. The changes of serum CD4" and CD8" T-cell levels
were detected by ELISA. The expression of PD-1 and PD-L1
mRNA and protein in the gastric mucosa of CAG rats was
detected by qPCR and Western blot, respectively.
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RESULTS

Immunohistochemistry analysis showed that the expression
level of PD-L1 in the high- and low-dose Anwei decoction
groups was lower than that in the model group and the
Vitacoenzyme group (P < 0.01 and P < 0.05, respectively).
ELISA showed that compared with the model group, the
level of CD4" T-cells and the CD4"/CD8" ratio in the high-
dose Anwei decoction group increased (P <0.01 and P <0.05,
respectively), and the level of CD8" Tcells in all the Anwei
decoction groups and Vitacoenzyme group decreased (P <
0.01); compared with the Vitacoenzyme group, the expression
of CD8" T-cells in the high-dose Anwei decoction group was
decreased (P < 0.05). qPCR results showed that compared
with the model group, the expression level of PD-1 mRNA
in high-dose Anwei decoction group and Vitacoenzyme
group decreased (P < 0.01), and the expression level of PD-
L1 mRNA decreased in the high- and middle-dose Anwei
decoction groups (P < 0.01 and P < 0.05, respectively).
Western blot analysis showed that compared with the model
group, the relative expression level of PD-1 and PD-L1 to
actin in the high- and middle-dose Anwei decoction groups
decreased (P < 0.01 and P < 0.05, respectively).

CONCLUSION

The apparent anti-CAG effect of Anwei decoction may be
related to the inhibition of immune escape induced by the
PD-1/PD-L1 axis.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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e, 1% HE4%E F X (chronic atrophic gastritis, CAG)
A RO RRR] R, & B AR I T I ECAGIE R IE
KRESRBEEIN, FICAGH L, ZERARZEL ik
W R AUHAR KA ik — P AR,

=14

VINE I U A ) S 7 = 0 A Tl oS
-1(programmed cell death protein 1, PD-1)/42 F-H 58 =%
AR BeAk-1(programmed cell death ligand 1, PD-L1)z5
5 % § 7 ATCAGHR AL K A7 AL AW % 2.
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Tri%k

KA1 3 -3-24 2 - 1- B A K IR (1-Methyl-3-nitro-1-
nitrosoguanidine, MNNG)[Z /& 45 M § ¥ K RALA,
R RE R EE R HRYEEZ R AT TN, HER E
W% B i STCAGHEER KRB 25 K I 4m ReLiz 8 &
RS RFHa, fEAEMNCAGER X R
B FERE 40 24PD-1. PD-L1%& & %.ik; ELISA# fn 7%
CD4'. CD8'7K-F Z4k; qPCRIEM CAGHEER! K R B 45
BEPD-ImRNA. PD-LImRNA %A ; Western-blot#in
CAGHEEAR X R F F6ML4024PD-1. PD-L1%& & &k,

ZE

SRR T SRR A i E AR, ]
Fe~ AKH FPD-L1AK ¥ BAK(P<0.01, P<0.05).
ELISAS% 4R = SREBMEE, % Fa5H T4
CD4" %35 % CD4"/CDS YA &(P<0.01, P<0.05), %
B 7 &2 A Ye Bl F 2AC DS R A K (P<0.01); 5 24
FULE, & F 7 & n ZHACDS & ik BAK(P<0.05).
QPCRER LR 27 HEA ML, 4§ %A
B A fe Y B Z 2APD-1mRNA £ & F(P<0.01), %
Ri#d. A ELHPD-LImRNA KA F B (P<0.01,
P<0.05). Western-blot 52 3225 & R 7: HAEEA 40 AL, &
BAd. A EHPD-1/Actin, PD-L1/Actink ik T %
(P<0.01, P<0.05).

21t
2= B CAGHE A 7T 48 5 #94PD-1/PD-L 142 5 18 %
RO ) R SR

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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A BINCAGHRIR BRI, A DAHL T 197844
CAGHJFERTEIR. — WA 5T s 1/50/ 25 461 B
Ry 1BHIACAERN/ 190 7 BUG A4E B 2 AE205E N K
J&e B 20204 4 BR3OFIREIE A AL TR &
SEREW]: BRI IOWFEHA BT, JET R AL S DU
SR Py i — e BB, HCrh Ry e v XL
B A IR W B R, B B RS A AT
ZGE90%, BEREW B a7 5 S AAF AT 30%, (HAE
TREEE, BmfeR2EdG FARYIRE H T BEG
YR T B, a8 o, IAEmeE 2. &%
AAEZRAIC IRt L el i R iR A A S o B
TIPS AIAE R BNt bR 25 23 ) I B 53 11 o5 4% R ok
WU G2 2R G (KR A 5 e, 2 IRa 2 1 B S e i 52
AR A EEAE, 515 E R Re R R %), 5
MU T 52441 (programmed cell death protein 1, PD-1). 2
FEFE T 52 AR A4- 1 (programmed cell death ligand 1, PD-
L) S Bk A s A5 S e il v Py B A 10,
DRBRAG B i R AR TS 2, LRI HT s AL B A
23R NG 7 L6 B9 A2 5] B e K 490
R, PEEZHRAE ISR, BB, fECAGIA
7 EAREFIT R, Re S B TR AR A, (EAR B
PIGHE . 2 BG4 E 4 2 T AT ER 6T 18
Ve BRI T Bl BT R, T e TN, D
Fse (3EIR) LRB O FITE R, FEHIF
H, & FENE, LA E Y, BRRIT4s . @kl
2y B BN, R E . TAEOE A8 K
B, BH AR A AR 22 subyds, B
TERRRIE, FH5 . KRETSARE, HOAMAT. R
“of T RIS BHORHETIRIEHE I, AR 2
ARSI B R LB IR AT AR WA NI BIF 7 i
e PARE ERORAE) PR B A X7 1 X AT B
YIS, 2R RS, it — 509t 2 B %R T CAGHE
FABLHI, A el 522 B T H C A GRS K R
PD-1/PD-L1i# % S8 A FPD-1. PD-L1. CD4’, CD8’

KT 5Ema, 242 B BICAG, Wi B iR
PRI,

1 #RRT3E

1.1 #H

1.1.1 3h#: 84 HARJH & (140-170) g B ik 20 1t
Wistar K fi,, 209042 7= ¥F AT IES: SCX(5)2016-0010, 1)
H W N R SO SIS B A PR ], A8 AR v BB K
WFETERANQ23E2) C, HXRE (TS £10)%H 5%
. B ST IS)E R 2 K AR s AR R AS B R Gtk
e, B A UE S DW20191215-035.
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1.1.2 #4: 2 Hnh 4 R BTRL(EZ R N E
WE, TE. A8 AA. BUlL. 34, 12, %
HEE 25 R B EE 99:5:5:20:20:10:7:15:5) 4EBFZ T
0= BALERE 2 A IR A ], 5 070318)¥H1) 7
P 245 K 2 i e 1 e 2 £t

1.1.3 22X H 540 %E: N-F L N-fg FE-N- T R 3
(MNNG), # s M5 A FR 2 75 Trizolikifl, Invitrogen
Al FE AN &L 4204 A F]; SYBR Greeny 7000
RIS 5 5 EPCR R 48, ABIA#]; TUNELR G £
DAB .7, Servicebio/A #; anti-PD-1. anti-PD-L1.
anti-B-ActinlN ZPiik . BCATE AWM & il 7 &
HEJth 5%, SolarbioA 7; RIPATE HRH, FHoK;
DU26408 5 4M 3 66 FE T, BeckmanA 7]; 3K220 U1K
TR g 2501, Sigmad F]; DF2CHYE e AE it FL vk AX,
FEIAN A

1.2 7%

1.2.1 #4275 i 84 KB4 HHCN IEH 45 MR,
Pl 270 WAMCAAS R 2 2 BRSO R A SR A Bh P
HAY E B 150 pg/mL MNNGVE RIS YL 25 i
7%, HMERRAREBR45%EH O mL/H, RReLiss
14 wk. 251F8 wk. 13 wkBiHLALFE4 R S EUR (IE
WA BRI 52 PO AT E et o B Y A A
LI G, IR0 R IEH 41K B A 50 FAR Y 20 K Bk
1T 9y LR 255256

1.2.2 AR 252 7 ik 60 RahW i NIEH 4. A
H, ZHFyErEH. ZBHTHIEH. 2B HIKF
B, iR A6, BH10K. 14 wiITFgh, 1IEH 4.
R K AR R A R 3510 mL/kghn kv B A3 5K
2B B T KA EHGERER 25716 gkg. 8
gkg. 4 gkgZ BIHIRBWHER,; iR AT R H04
o/kg A VR B B, BB 24 wk.

1.2.3 STt BB 452454 wk)a (B 18JEK), 25 &5
12 hAbZEHLE REME2H R SR, 37 B R4 23-80 C
AT, 57 4% % S e, BRIE CBE K, A
TRAE. BRI 73 85 137, -20 CHRAF.

1.2.4 HE$ &ML B 25 R 72 2 50K DIE4 pmAr i
P Wi 287K, IR AN TRAR R GiR3-5 min. fPHELG4K
5 min, i/KE AT BB AR, RERIE.

1.2.5 iz a 8405 kem § 6 PD-1. PD-L1&A:
DIELA A U0 i 250K, 1B R G AN 3% WA K =
TR IBE G 25 min, % 13% BSA = E} 4130 min, JHA
—Pi. P, DABEM, iz E YL, BiAKE F G R
Bigikr, KRR, MG E BT 2 & .

1.2.6 ELISA k4 f275CD4", CD8 &k MIAFRAE
TAEMZERE3T CHEE 90 min, FWBTIIANED AL
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PoiA TARMBERS), 37 CHEE 1 h, Y3 nBgss & TAE
37 CHE30 min, FHRET AR SUINIEY) E 537
CHEIEIFE 15 min/iAq, drBFLH I SRR B 46 1E
INE, ST B[P B AR A AE 450 nmid K I % FLO6 25 BEAA.
1.2.7 qPCR&# | § 252 PD-ImRNA. PD-LImRNA
Fak: PGB B AL, KM Trizo LA RN AR &
PREGAF SR E E A SMRNA, R IIIRNAS W 54l
fE(A260/A280 = 1.8-2.0); KHcDNAE i & & )
cDNABFT % 5% [ B, [ B 2640 25 “C i A 10 min,
42 ‘CHEHE 15 min, 85 CHIFAS sKiF, 20 CLRA7; HHAT
PCR N, SMARZRN20 L, M &1 FiAetEo4 C
30 5,481%94 C 55, iIBk61 C 35 sHL40MEHA. PCRY”
W5, S 6E EPCRAX H Bh 4 b 4h R, MR B
OXof L U o) AN B 2 LA E & MR A CHfE, T AR
J e it 2 8 I CHE 2 15 A &L LAGAPDHAE NN 25
B, K2R A A RImRN AR K KT 25, %
WEEIR. S HI KL
1.2.8 Western-blotix 4l § £:PD-1. PD-L1&ik: 2
HUER 7 B A AU S 1mM PMSFI{RIPAZ TR, HEAT
A3 JE UK L Z4#30 min, 4 “C 12000 rpmZ5-C210 minHL
i, BCAHE B e k0] G ke 2 VR B, o
ZIFH H B E AT SDS-PAGEH MK 5 ##4 2PVDF
fiE, P2 hjE I —JiB-Actin, PD-1. PD-L1§ #37%
(1:3000)4 CHFHE I B, TBSTHEI UG A ZHLEPT
fIgG-HRP(1:3000) = #4271 h, TBSTHE SRS G k47
B, B, IR DI-Actin y N 2, WlE H I A K
WS 8 AR 5K I K FEAE.

St LR A EUE S HSPSS 27.0 T 4014y
B, 48R Llmean £ SDER /RN, IR B 1EA A H o5 255
i, 2221 R) LR FHAN O VAR &5 2 40 M, P LE
BCRHILSDAT S, s 5 F 1IR3 70 A 57 Z2 AN 55 I e
FIK-WHLH:; P<0.0585P<0.0 1500 0 7 57 B A 4i it
. AR B {8 F GraphPad Prism 942 ).

2 B8

2.1 JRIF & HAEAL R LB Nl LB ASFEE
AR, JRITRNE AR TE, BN, RENLUZ K
TN R 2L, 7RI, SRR T JE K, 2444
Hemlgikn, o7 W2 2 PRI IE, DUZE KR40
JaJieo G, SR BT ¥R e, B UEIE A R ). LI

22 ZF HXFCAGER X R B &R S0%0
BT IERAEEAZEERESE, T4, BT
AEEIIER, AR SR SR i, AR 2 B R 2
HE R D, BT R E KM, A4 A B
i, FERVEARRIZIE. 22 B 7 sn R4 B R 2 45
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TR, BB LR e B RHE R, BRI IR,
WUZGEAE e 5, WUATAEHFFIRN, A D0 B 5 S e e, 22
B K7 A AN G 2 20 v] L3 2 e 1
BN, GiA AU, AAUbE I, KE R N .
2. S5 RR B 7 2 B MBS B R 1 B
113, PRl 9 SRR

23 Z B HMHCAGHER X R § #5EPD-1. PD-L1& ik
KFeHra EHARZE GG KFIEHSHAH
EAL, PD-L1IAEAK(P<0.05, *P<0.01), ZHH Giit#
B EHWA K7 B &R S 4R R 4 g,
PD-L1F{E(/P<0.01), ZRA Giit 2% L. WE3-5.

2.4 Z B HACAGHEA K A &2FCD4". CD8'. CD4'/
CD8 Ak R-F 8% IEW AL H 7 m R =4 58
RIZH LLASL, CD4' Ft i, CD8'RIAF#IK, CD4'/CDS BT
FI('P<0.05, "P<0.01); % Hizh . (RFIEH K AR RA
LA, CDS RIBFFIR(CP<0.01)2EFH Gt %%
X IEEH S 4R R AL, CD4 T E, CDS RiL (K
(P<0.01), ZHH giitm 3. WS,

2.5 % B AHMNCAGHA KR F £ B PD-ImRNA, PD-
LImRNA R kKT8 %00 B % B immEA RN
YERE A SR HL L, PD-ImRNAEIA T 4(P<0.01),
EWAKZEHE PHREHSERAHLLE, PD-
LImRNAZEIE FF#(P<0.05, "P<0.01), =7 G it L.
D7

2.6 % B AHANCAGER KR K #EPD-1/Actin, PD-
Ll/Acting A R-F 8% IE¥HNRZEZE T
B4 AL L, PD-1/Actin. PD-L1/ActingZik K [
(‘P<0.05, °P<0.01), 4EfiF =4 SR LS, PD-1/Actin
B RFECP<0.05); IEHA. %BimmiEH SR
EL#Z, PD-L1/Actinik % (P<0.05, ‘P<0.01), ZHH 4
THEEE S ILEIgFN.

3 171E
CAGR TR B R L 58 52 ) 4055 5 35U A i 40,
PEBAN R L R AR A AN (B8) 7 BY 4G A ) — g 1 SRE T
B AR, g g O IR R B IR A N =AY
Be: VEBREA. SPETIA. KRR, FehRr 4 R BRI A
sEagal, BRGS0 G A, R A G EL Y,
s T I i (1 I8 200 ML AL AR G B BT AR T P e, YD
Jr R AN M R A T e i, Sy A PR 200 G
M EE R, CAGR B AWM AT AR, 1% 5
SR A R A s B I SR bR B IR G, TR BUR
ST Tl 1 PR g 1) A

PD-1. PD-L12# M St s i, PD-17] Ik 7E
ARRITZRM A, S8 TN RS A A A s s v,
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& 1 PCR3 |5

SHRLRETZ

S|¥)2FR SI¥E5 K E/bp
Forward primer 5'-GGAAAGCTGTGGCGTGAT-3'

GAPDH ) . . iI55
Reverse primer 5'-TCCACAACGGATACATTGGG-3

. Forward primer 5'-AATACGCCACCATTGTCTT-3'

- Reverse primer 5'-AGCAGTGTCCATCCTCAT-3' 14

Forward primer 5'-AGGACCTGAAGCCTCAACACA-3'

PD-L1 169

Reverse primer

5'-AATGTGATTCGCTTGTAGTC-3'

GAPDH: B2 -3-BiRIREEs, PD-1: I2EMATS{A-1; PD-L1: I2E MU SRR/ -1.

2 ZEHNENEFEERERARBURREISHORIMHERE, x200). A: (IEH2; B: #WH; C: ZH D& REH: D: ZHIDTH

B B ZH IR B 4R,

1F B R CDS TRMEFIAEH N, 5 85 IEAH
K PD-LUS BT, Sk 4n iy v K s iy
K, PIPD-L1A] ML Gz ", PD-L1E EWEnf
FEMR AP . Stk PUMIRII G5 5 71
TE B 41 i o S T R, A R (Rt g e i i
I EEE K. PD-L15PD-1454 7] 5 T40M0A T, L

JBaishideng®
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BB FEIR AN S DR R IA T, T T4
TP A R e 8 G2, S g e TR 200 L e 2 B R 1)
FLLH. PD-1/PD-L1IE KT JH ik F v RUX T i 45
GOETEAEFH, BELWTIE PO A GE e HPRES, (2T
YU RAEAGIER, MEZIRERE . s ms"". TibkE
1 i 41 P 2 o L (V00 4, S % R TR R 40 M
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R, . 2B 7104 ICAG RS PD-1/PD-L1 =22 B @y ST

B3

T 100,m.

»
-

LZEHXIEMEEBIEE R AR BIORPD-1REK TR RN, x 200). A: IEFHH; B: BHAH; C: ZHhe &4 D: %H
B B BB IRFIEA: F: 45241 PD—1: BRFPHEAE 2R 1.

4 ZEHNEMEREIEERERARBIEEPD-LRIFKFOZINRELANL, x 200). A: 1EFH2H; B: FHAH; C: LB ipEfIE4: D:
IR B BRI P AR PD L1 AT S AR A1

TEREAT S A, TIbk E M PRLTE S y28 P47 STXH 8 41 P
RAEEHRNEFEIE T, 2P PE RGEA L LLERRI) R
ARANA A, 2 e ThRE S BRI, SFHRBEET R
I8 200 e Rt A S N B3, E— S S &
%" CD4" T4H/5CD8” T4 & T4 & ML T4 i T2,
CD8" T T E A G PETANND, RISt 3Tk
B4, HA S R IEA DS CD4™ T4 3= 2
AR BIYE TR, W BB i /- i FUAR AN 5 e T4
PR G N, CD4™ % & S CD4/CD8  LUAE B BA AL
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PRAEF G AR, GRS CD]” THIR IR
FE5PD-L1. AT PETANMLIAR 2 R IEAR Y, b ey
AL TR T AT, B R ROA B C DS T4k
[Jy-T-H & (interferon-y, IFN-y)i]_LifPD-L1{)3KIA, CD8”
T. IFN-y/K V- 5PD-L1FRIA £ 83 IEAHSER, IFN-iiid
75PD-1/PD-LUER 75 55 SECD8" THICD4' T
YUAAESE"™, et i iki®. CD8" T EPD-11)Ki%
5CDS" TIhREZHRICDA THH AR, BRI E
SHARTHRE, 04 G s 2 2 G i 106 36k 11 7 B2 SRS,
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R, =5, 2875 ICAGKE PD-1/PD-L1{= 2 S %A S0
d
0.06 1 0.05 - —e
. —d
% 004 p g
0.04 4 .
. ' —0.03 -
E e‘ ° .
+
0.02 0:02 %
0.01 -
0.00 0.00
Lxx@(& \%& : \@% S gw% &ij \@, \@%\é& D
*}@L ‘&)Hmw S F@h;& q;%\
B 5 ZBEINEUEEMEESRERRBRBIMEPD-1. PD-LIREKENRM. M MEHER R Amean+SD, n = 6, SHEAHES,

P<0.05, 'P<0.01; SRS, P<0.01. PD—1: FEFFMEFET 24K —1; PD—L1: F2FPHEAET A2 AR AR 1.

2.5

51 b b
1_||—|
4 -
i
5 ~ 2
] d 3
2 2 3
a
5 0 I
14 ]
° S oab B D B o
IS B N =) 2 > Y, )
g/ L /gﬁ ‘%’@%\\\% K)i\‘\g Qg%\@ Vfg@(
N M&é’?‘(ﬁ</.‘@%&“ AV%
AN A
B 6 ZBEANEUEB/EBLEEARMBCDA . CD8*, CDA*/CD8 FRIXNIEVFNG. ELISAKIEF R A mean +SD, n = 10, 5HEL

&5, °P<0.01; SHERZEALLER, P<0.05, ‘P<0.01. CD4": FEHCD4" TAFHITHE 4 CDS™: FIHACDS™ T4FHITHK 4.

b
47 b b 47 c
: a
—b b
3 1 34
2 2
Z‘E 2 ,§ 5
a —i— Q .
e +
=S 1=
W D 7 ) ) NP D D R
g%’ 55 }&\é K>\ A T R ,@fﬁ\xé \ g R S
f 7Vj3 é’(‘ :%@ &) 11\@% R
ﬁ%\ S - (U N\
ETAR 1 RIARN A A
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