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M E.HHM »MaFFmamBEaims s S(CSTH) . B HE a8 R (PG)KFEARKIZEEEG 180
(RNF180) A W W Ak Leml £ T2 8 & s & P ey 5 b1, Ak &I 2022 F5 A £ 2025 %5 AE i
0B FIERmEEZEATHMERA. FLARAMIZEKEH 0P FRBEEREEFARTREERA, 1
B2 WA AR E M AKT PG KF RNF180 A H Wik ratt £ & #H A F & iF 2 (GCR)# 4, KA Pearson #8 %
S FHERELE EPGT 5 PG WAL(PGR) & CST4. PG T .PGIIAF5 GCR#Ex AR ( MK, XA S A
% Logistic @AM FHM B HA o B £, 24 2 XH& T4 E(ROC) W & 24 CST4.PG [ PG .PGR,
RNF180 A B W AL Bk B AN TR B HBO LW ML, R THFHEL RNFISO AR T ALERE &
JEH R (CEA) £ 3R 19-9.CST4. PGl . Bt F-17(G- 1D KF A GCR #9¥ & THRMEEBRA, PG K
FAPGRMAMKTERMEBME, ZF A% FEL(P<0.05), Pearson AP ER BT, FHEEEH
f & CST4. PGl KF5 GCR#F 43 2 EA X (P<0.05), 0% PGR A PG| KF+5 GCR #4532 fi4m%
(P<C0.05), % A% Logistic @2 54 R 2+, ik CST4 K-FHF PGl K-F & & RNF180 A B ¥ A4
M A FHERALENRLIEREZ(P<0.05,PGRAPG[ K FASZHAFHERLA LN RIFEY AL
(P<C0.05), ROC & #4257 ,CST4.PG | \PG Il \.PGR,GCR #F % 12 % b T4 § B ey wh & T @ AR
(AUC) % %] 4 0. 854.,0. 880,0. 868.,0. 880,0, 782,5 A (CST4,PG I .PGII .PGR,RNF180 % F ¥ & 4t ) B &%
B F- 4§ ey AUC % 0.991,5 :(CST4.PG 1 PGl \PGR.RNF180 A& B ¥ 4) B &4 b 4 § J& 69 AUC
X TF CST4.PG 1 PG Il \PGR,GCR # %~ 3 # b7 #9 AUC(Z =4. 35.3. 45.4. 01.,3. 45.,4. 15, P <<0. 05),
Zit FHEEBE0F CSTL4.PGI .G-17 A+ & RNF180 A B ¥ ALt £33 45, PGR 2 PG K+
Bk, % RAGAFIR A T8 B & o9 5 B 14 5 .
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Diagnostic value of serum CST4 and PG levels combined with RNF180
gene methylation detection in early gastric cancer screening”
Cao Bowei sGuo Yangchao sZhang Bo s Tan Yi"
Department o f Gastrointestinal (tumor) Surgery ,the First Affiliated Hospital of Xinjiang
Medical University ,Urumqi , Xinjiang 830054 ,China
Abstract: Objective To analyze the diagnostic value of serum cysteine protease inhibitor S (CST4) and
pepsinogen (PG) levels combined with ring finger protein 180 (RNF180) gene methylation detection in the
screening of early gastric cancer. Methods A total of 60 patients with early gastric cancer admitted to the hos-
pital from May 2022 to May 2025 were selected as the early gastric cancer group,and 60 patients with gastric
benign diseases admitted to the hospital during the same period were selected as the gastric benign disease
group. The levels of tumor markers, PG level, RNF180 gene methylation positive rate and new gastric cancer
screening (GCR) score were compared between the two groups. Pearson correlation analysis was used to ana-
lyze the correlation between serum PG I /PGl ratio (PGR),CST4,PG I ,PGIl levels and GCR score in pa-
tients with early gastric cancer. Multivariate Logistic regression was used to analyze the influencing factors of

early gastric cancer. The receiver operating characteristic (ROC) curve was drawn to analyze the diagnostic

*  BEETB.HERHEA LWL 4T H (2023YFY-QKQN-36) ,
EEEM WL S R E . EEANEE MR AR, © BEEE . E-mail: tanyisd@sina. com,
Sl AN W, A, kL & M CST4.PG B A RNF180 5 P Y 3 fh 4G I 72 574 0] B 9 0 A& v A2 e (.00 0. K R 22 5l R
2026,23(13) :1831-1837.



« 1832 - A EF 5 R 2026 £ 7 A % 23 %% 13 #1  Lab Med Clin,July 2026, Vol. 23,No. 13

value of CST4,PG | ,PGIl ,PGR,RNF180 gene methylation alone and in combination for early gastric cancer.
Results The positive rate of RNF180 gene methylation, the levels of carcinoembryonic antigen (CEA) ,carbo-
hydrate antigen 19-9, CST4, PG Il , gastrin-17 (G-17) and GCR score in the early gastric cancer group were
higher than those in the benign gastric disease group,and the PG | level and PGR were lower than those in
the benign gastric disease group,and the differences were statistically significant (P<C0. 05). Pearson correla-
tion analysis showed that the levels of CST4 and PGl in serum of patients with early gastric cancer were pos-
itively correlated with GCR score (P <C0. 05) ,and the levels of PGR and PG | in serum were negatively corre-
lated with GCR score (P <C0. 05). Multivariate Logistic regression analysis showed that elevated serum CST4
levels,elevated PG I levels and positive RNF180 gene methylation were independent risk factors for early gas-
tric cancer (P <C0. 05) ,and elevated PGR and PG [ levels were independent protective factors for early gastric
cancer (P <C0.05). ROC curve analysis showed that the area under the curve (AUC) of CST4,PG 1 ,PGIl,
PGR and GCR score in the diagnosis of early gastric cancer were 0. 854,0. 880,0. 868,0. 880 and 0. 782, re-
spectively. The AUC of the combination of five markers (CST4,PG [ ,PG Il ,PGR,RNF180 gene methyla-
tion) in the diagnosis of early gastric cancer was 0. 991. The AUC of the combination of five items (CST4,PG
I ,PGIl ,PGR,RNF180 gene methylation) in the diagnosis of early gastric cancer was greater than that of
CST4,PG1 ,PGIl .PGR,and GCR score alone (Z=4. 35,3.45,4.01,3.45,4.15,P<C0. 05). Conclusion The
levels of serum CST4,PG Il . G-17 and the positive rate of RNF180 gene methylation in patients with early

gastric cancer are increased,while the levels of PGR and PG [ are decreased. The combination of multiple in-

dicators has higher diagnostic value for early gastric cancer.
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1.2.2 MtrEY . PGB W E-17(G-17) KF K&
RNF180 % [H FHIEAL 4G I ABE 24 h PSR4 2 418
FAEFEMKL 3 mL ZMEEEE . LA 3 000 r/min #.0> 10
min(E.0HAE 10 em) 5, 70 B IILTE & F —80 “CHAKIE
UKAE DRAETF R o DR AT 10 0] 3k He 2 522 VR il 5 >R FH ke 59 . 738
TSI 1L 3 98 IR B (CEAD VB 28471 )5 (CA) 19-9 /K F
G &0 B e A RN A BRA 5 585 4 il
4 :ml038471 . ml106468) 5 5K FH il 1k e 8 W o 3 56 A6 )
M3E CST4GRF &M A g kR4 4 TR AL A BRA
)3 8575 : KH-ELISA-CST4-96) 7K 3 ; 2R FH 4 f#ok: 1k 2%
RICHRPE DRI LT PG 1.PG 11.G-17 GR 7] & 1
Wy I 72 A W 15 2 T AR IRy A BR 2 ) 5 6% 540 1)
2:1001011001 . 1001012001, 1001013001) 7k ., H &
PAE A MAGLUMI X8 1b 2% &AL GBI 7= lk A4
Wy BE2F TRy A BRAS 5D ARG, 2 E S50 0 Ar A
20 pL+ W ORI 50 pL+ARiddifk 50 pL,37 CHE
B 10 min. B B PR 3 YR N A& G P46 DU A X &
JEHRFE S A R E T A4S TR AR VR L B
44 PG 1 5 PG 1l L (PGR), %% 2 4 #as
HEFR kI 10 mL BT £ U L BR YT EEE . L 3 000
r/min &0 10 min(ELO2FE4E 10 ecm) , BUMAK R A B
Ji RNF180/Septing Jk [ B 3 Ak 46 1 2 7 & [ b 52 1
JRRHEE A B2 B L B BRCE 1 20203400447, RSC-01
(R & W5 I N (PCR) 28 )6 48 &1 35O 14 DI 1. 2%
RNF180 K ALK F , If 1+ 5% RNF180 & A HY 5
A0 BE P =, HL RS a0 - R A B3R 6 4 B
HiFES DNA L 28 0B R 15 A P (R H 3 Ak it s e it 22
LGk Oy PR v e A 1R R, F O3 A I g nE R kAR AR
J& X R Eh s AL i DNA 3517 = 8 PCR ¥ 34 (¥
el Y F S R IE .5 -GTGGTTTTGGTAAGGG-
GATGATCC-3", 2 1] : 5'-AACAACCAAACTCTA-
AAAACTC-3") s )2 I 44 & v i) BH WG 570) 5 45 57 1 R 4
Al X B A /AR W R4 7 51, B IR R SR e b 4
RNF180 H A FE 5 M 2 G AR BT ml 45 S v A i H Fr B
FeAL Ty 51, B A K 7E 2 a2 B PCR X (% A 5
PR ATBR A F] L B S . SLAN-96S) |58 i, 3 48 72 )%
K95 CHIAEYE 10 min,95 ‘CAZ 4 15 .60 “CiE & /4
45 5,40 DIEFR . H AL A9 R0 8 AR dE - 2 1R I AR AR
B-WLzh & [ K (ACTB) i Ct=<<29.6, RNF180 iy

Ct=<40 B, RNF180 & [H H 35 £k A6 I 2% 51 A BH 1 5 1%
MARA ACTB By Ct=<<29. 6, RNF180 Ay Ct>40 5§ J5
Kt (Ct 6 W) B 25 5 A B Rl AR 48 ACTB 19
Ct>>29. 6, Ul IA IR 45 R TRk .

1.2.3 GHR B A (GCR)M™ PS> GCR P4 R
P s EAER PR Hp . PG.G-17 £ 5 4748 8 gk 17 1F
Ao AEIR<K49 ¥ =0 43, >49~59 & =5 4, >50~
69 % =64r,>69 % =10 4N B =4 5. L =0
433 Hp B =0 4. Hp BHPE =1 43 PGR=3. 89=0
4% ,<<3.89=34};G-17<C1. 50 pmol/L=0 %},1. 50~
5.70 pmol/L=23 4%,>>5. 70 pmol/L=05 4%. MK
0~23 43, Hrp 0~11 73 FAKfE . 12~16 43 /i, 17~
23 4 M T

1.3 Siitephb 3 R SPSS24. 0 48 it 84 475K
WP, FFEIESSHITEFERL 2 £ £
N2 YL IR) LA R A ST REAS ¢ G 58 5 TR RL LA K
BOH R RN A B R X K. SR A Pearson
A& BT 1 i R LTS PGR & CST4.PG 1 \PG
I K5 GCR P43 M AH M. R Z & Logistic
ML 2B B 5 @ s 3R, il 2 E T AR
fE (ROC) 1 & 4+ #f CST4, PG 1. PG I . PGR,
RNF180 LAl S 1A %F W B i 2 Wi ph (i, i 28 F
M (AUC) b3 K H De-Long #6558, A P<<0.05 N
ERAEGRITFEX,

2 &% R

2.1 2 HELVERILE 2 AMER] AR R . BMI, W 4
R 8L A R R & WBC.NEU, LYM, ALB,
Hb . TBIL K FHE. ZRHY LG E X (P>
0.05); P B 4 A7 B M R G IR E A, &
B2 HEY. SEEM HEWEE S, Hp HER
PR THREERA, ZRWASRITFE L (P<
0.05), WFEI1,

2.2 2413 CEA.CA19-9.CST4 /K [b# B
BE 4 M CEALCA19-9,CST4 K- m T B R
PORA . ZF A E X (P<0.05) ., WLFE2,
2.3 2 40 RNF180 & [A H S Ak BH 4 K . GCR 143 J
% PGR.PG | PGl .G-17 KTk B w4
M7 PGR.PG I AKFE¥E T H BB R 4L, RNF180
FE DA P AR BE R L GCR PE4> K I iE PG I . G-17 /K
FH T E RERERA, 2R YAE R FE L (P<
0.05), W% 3,

®1 2ABEKABILE (2T v £5]

P51 ) W2 ] R s
21 51 n L) BMI(kg/m®)
5 & f T f T
SRR RV 60 41(68.33) 19(31.67) 60.24+6.17 22.36+3.05 18(30.00) 42(70.00) 27(45.00) 33(55.00)
R E A 60 36(60.00) 24(40.00)  61.8946.68 22,1943.12  22(36.67) 38(63.33) 32(53.33) 28(46.67)
X%/t 0. 906 —1.405 0.302 0. 600 0.834
P 0. 341 0.163 0.763 0.439 0.361
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A IFBENR EN P
415 n EARRE SEZ.HEY

Wl PR 5 1R 1ML 1= Mg I E A &

B R MR A 60 22(36.67) 24(40.00) 16(26.67) 5(8.33) 55(91.67) 24(40.00) 31(51.67)
T AL 60  20(33.33) 19(31.67) 20(33.33) 13(21.67) 47(78.33) 39(65. 00) 44(73.33)
X%/t 0.147 0. 906 0. 635 4.183 7.519 6. 009
P 0. 702 0. 341 0. 426 0. 041 0. 006 0.014
20 51 n BEEWM. FLEY Hp FHE WBC( X107 /L) NEU(X 10 /L)
B RN 60 26(43.33) 22(36.67) 5.8740.91 3.73+0.62
LS GRSy 60 38(63.33) 36(60. 00) 5.764+0.95 3.5940.53
xXE /e 4. 821 6.541 0. 648 1.330
P 0.028 0.011 0.518 0.186
21 5 n LYM(X10"/L) ALB(g/L) Hb(g/L) TBIL(mmol/L)
B RN A 60 1.65+0.29 40,0544, 73 104, 36+18. 67 14.63+1. 84
L A 60 1.57+0. 26 39.94+4. 31 107.28419. 14 14.95+2.08
X*/t 1.591 0.133 —0. 846 —0.893
P 0.114 0. 894 0. 399 0.374

x2 2 fAMiE CEA.CA19-9.CST4 /K FEE B (x £5)

20 5 n CEA(ng/mL) CA19-9(U/mL) CST4(U/mL)

BRMEEHRA 60 1.9440.38  11.92+1.85 89.91+14,27
LA 2 60  3.3540.43  14.87£2.31 110.48+18.52
t —19.033 —7.721 —6.815
P <<0. 001 <<0. 001 <<0. 001

2.4 HUEERH MY PGR.CST4.PG [ PGl K
F5 GCR PEAr W AH P Pearson #2643 M5 3R B
R R B I CST4.PG I K F 5 GCR 14y
PR IE A (-=0. 330.0. 261, P<C0. 05) , Ifil 7§ PGR.,
PG [ 7KF 5 GCR ¥ 40 ¥ & i #H X (r = — 0. 255,

—0.293,P<0.05),

2.5 Z N E Logistic [a] 135 Hr 1) B 9 (1 5 i [
ORI B E =1 5 R =0 MR AR
BRI G IR HERR JC e AR &, e & DL CST4 (JR
H5 A PG T (JEMEH A) PG I JR{H % A) . PGR
CFEH A) JRNF180 J A H AL (FHE=1. =0
YR A 4T Z &R Logistic MIH 3, 455 W
L LYE CST4 PG I 7K Tt 5 B I 2% RNF180 3 A
FH 3 Ak BHPE 35 o0 B0 R 0 i S fE B R R (P <
0.05), IML7E PGR.PG 1 /KTt i ¥4 o0 51 98 14
SRR (P<<0.05), W4,

x®3 2 48 RNF180 E£EE R EPEMZE GCR EH KM iE PGR.PG [ PG .G-17 KFELK[x+s B n(%)]

RNF180 Ft: K

2 n PG I (ng/mL) PG Il (ng/mL) PGR G-17(pmol/L) — GCR 1143 (43
R 60 103. 65422, 38 13.16£2.57 7.8841.58 8.9741. 64 16(26. 67) 11.62+1.74
LA A 60 64.82+18.05 17.69+3.08 3.66+1.04 14.26+2.75 33(55.00) 20.19+2. 57
& 10. 461 —8.747 17. 281 —12.797 9.968 —21.389
P <<0. 001 <<0. 001 <<0. 001 <<0. 001 <<0. 001 <<0. 001

2.6 Ifii CST4.PG [ PGl .PGR.RNF180 A H
HeAb K GCR VF4r X BH B w2 Wi B USRS
(R Em=1, FREER=OFERREER, U
CST4.PG I .PG II . PGR #l Jz 5 i (CST4 +
PG I +PG Il +PGR+ RNF180 4 [H H 3 4k) B4 .
GCR VEAME K 56 45 &, 22 ROC #h£k ., K4 wif
Wl 4y #r 45 5%, # # CST4. PG 1. PG Il . PGR,

RNF180 # A B FAL B A2 Wi 1) Logistic 7] 545 7Y
Logit(P) = —2. 114 4+ 0. 093X sy — 0. 133X 61 +
0.657X pey — 1. 160X per — 1. 212X puprsosmmap o 45 5
R ,CST4,.PG I PG Il \PGR,GCR ¥4 ¥ 1k 12 bt
K4 E 98 AUC 43 5] 2 0. 854, 0.880, 0. 868,
0.880,0. 782, 5 I (CST4, PG | . PG Il . PGR +
RNF180 K H B4k Bk 512 W B0 B 09 AUC
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0.991,5 Wi (CST4.PG I .PG Il .PGR+RNF180 A
HILO B A 2 W R B 9 i AUC KT CST4, PG

I . PG Il \PGR,GCR ¥4 2 Wi i) AUC(Z =
4,35.3.45.4.01.3.45.4.15,P<C0.05), W% 5.

x4 ZEZE Logistic IASMEBHBE RN MER

K& B SE WaldX® OR (95%CI) P

CST4 0.093 0.037 6.539 1.097(1.022~1.179) 0.011
PG 1 —0.133 0.042 9.771 0. 875(0. 806~0. 952) 0. 002
PGII 0. 657 0.211 9. 685 1.929(1. 275~2.917) 0. 002
PGR —1.160 0. 419 7.671 0.313(0. 138~0. 712) 0. 006
RNF180 J& [ H 34k —1.212 0.391 9.632 0.298(0. 138~0. 640) 0.002
e —2.114 6.168 0.117 — 0.732

T — RoR T

x5 Im;E CST4.PG 1 PGl \PGR.RNFI180 EERENN BB EEWISH M E

B D T AERETE AUC95%CI) RAE ) RS (20 EAREE P

CST4 106. 32 U/mL 0.854(0.785~0. 923) 66. 70 91.70 0.584 <<0. 001
PG 1 117. 43 ng/mL 0.880(0.820~0. 941) 90. 00 73. 30 0.633 <0. 001
PGl 16. 64 ng/mL 0. 868(0.806~0. 931) 71.70 86. 70 0.584 <<0. 001
PGR 3. 44 0. 880(0. 820~0. 940) 81.70 83. 30 0. 650 <<0. 001
5 W& — 0.991(0.979~1. 000) 95. 00 98. 30 0.933 <<0. 001
GCR 43 15. 41 43 0.782(0.700~0. 865) 86.70 71.70 0.584 <<0. 001
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FLAFHE IF K AE KU . 3 B0 A 4R M PE IR, 52 1 2
REC L GCR PEAME A I R W Y 3 98 XU 2 2 T
H RO A AE Tl o A R 1B Hp Bk
A .PGR F G-17 45 5y AR BRI PR F8 b , #4422 158 8 11 XL
A R NN R (RN S L L= R = =
P RAE GCR P43 78 40 0 b B AT G B 0 H
I3 AR S AN 1 ) S, T 3 sk e R A ) SRR AR 1Y
AR A A R PR, Cai 2550 B BIF 5% 0 EDJIE T X —
M. AR B, B AR M CST4 KF &k
Th AR Bk R 2 R I AR R
RNF180 J& T4 3 4, 45 Hom 8h 7 X 81 361k
A5 150, D) ¢ PR LA R P F S ) 555 . AR g 45 R
7~ R B T CEALCA19-9,.CST4 K FEH @ T
B R AL R A A T R R R e A A A

Y E e, R E A PGR.PG T K EHKTH B
PR, PG .G-17 7K K RNF180 & X H KAk 1
PER GCR I U & T RS 4L, RNF180
b 2 B R, iTE R T2 Wi B .
PGR.PG I /KFFEAK, PG 1T /KT S T 26 6 25 4 1Y
SRR 5 B R AR S K. G-17 K PETHRE R
e 52 A e B Hp Y S 80 B I Z i Ak 90
55 PNR R 2 g A SR AR AT L B R e A BRI AT
PG T PGl .G-17 /K45 M . 45 Bl T 1 Ak Heop 48 it
J& Ay B g 1R A0 ) D 4R AR B

AWF5E Pearson M3 M 25 5 o, BB 10 15 0 R
HIMWE CST4.PG I /K5 GCR W43 ¥ 5 1E A 3¢, i
i PG 1 \PGR /KF 5 GCR P43 & A%, Bk T
KN e UN IR 22 et 7/ B R N s =y < L)
S e A P R T/ S
58 AR 43 )2 T EL A A% 0 18 B S g A A R R 42
PBERCHE S % . ZTAFFTUESE . CST4 F T B 2 7 L
U TR L e ) A A A B W A I A
Dou 25" BHF5E 45 L L3 CST4 2 W B 1 AUC K
0.841, REE R 69. 0% K¢ K 85. 6%, HHBE T
CEA.CA19-9,CA125 fil CA724 %L Gibnki., B
R E BRI RS B R B AR
M PG T K FEFEAE, PG I K FETHE . 5 PGR F
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