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# ZE.BHB £t Dickkopf #8#£ &G 1(DKK-1) B £ k&G 8 R-2(TAT-2) B4 8 & 4 8 R
(PGBt &£-17(G-1D B RFHL WP o l6 RMA, F73E #2021 F 10 A £ 2022 4 10 A £Z %47
B E AR RBERTNELF I BATRAT L AT BT RE LA GRNAEL) T8 T & 326 (FH
ML) EREBE R 2B GEREIF B AR SR K 30 4 (A, Hn AT A B iE P DKK-1,
TAT-2.PG & G-17 KT, £ A ZXEIMHEFEROCOWERTELETETHS M PO ENEL, &R L5
MBAE BB EE . FHERA RN EA PG| KF2#EI PG .G-17.DKK-1, TAT-2 K& Fi%
I G EFH AL FZELP<0.05) 2 FHERASHENTRMA TAT2 KPFRE, ZF AL FEL
(P>0.05), faE DKK-1 K FE5BREXMNBRRXAB KO EHEB SLEERGERS>BA E(P<0.05),
ROC &> M &L R ®,PG-1 .PG-11 .G-17.DKK-1. TAT-2 # ¥ B e w1 & T @A (AUC) 5 A 4 0. 726,
0.862.0.789.0.870.0. 914 (P <0.05), # ABC % + DKK-1.# ABC % + TAT-2 % 8 § & % AUC % 31 4
0.979.0.980(P<C0.05) , T A ¥} AR B A4 W7 § 9% 49 AUC 4 0.993, ie PG.G-17 4F 4 —F 45 % 89 o iF 47
EW L HMAAH I, DKK-1. TAT-2 K P F AR B EORRA AR EZFHE, LXTAIRKFBELSL BT EA
BREWHIIL,
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Clinical value of DKK-1,TAT-2 combined with serum pepsinogen and gastrin-17
in the early diagnosis of gastric cancer”
GUO Pei' ,LU Yongfu® .\WANG Xuehong®
1. Clinical Medical College ,Qinghai University , Xining ,Qinghai 810000,China ;2. Department o f
Gastroenterology s A f filiated Hospital of Qinghai University ,Xining »Qinghai 810000,China

Abstract: Objective To investigate the clinical value of serum Dickkopf-related protein 1(DKK-1) ,tumor-
associated trypsinogen-2 (TAT-2) combined with pepsinogen (PG) and gastrin-17 (G-17) in the early diagno-
sis of gastric cancer. Methods A total of 125 patients with gastric mucosal lesions detected by gastroscopy in
the hospital from October 2021 to October 2022 were selected as the research objects,including 31 cases of
precancerous lesions (precancerous lesion group) ,32 cases of early gastric cancer (early gastric cancer group) ,
32 cases of advanced gastric cancer (advanced gastric cancer group) .and 30 cases of chronic non-atrophic gas-
tritis (control group). The levels of DKK-1, TAT-2,PG and G-17 in serum of all patients were detected,and
the clinical value in early diagnosis of gastric cancer was analyzed by receiver operating characteristic (ROC)
curve. Results Compared with the control group,the levels of PG- [ in precancerous lesion group,early gas-
tric cancer group and advanced gastric cancer group were gradually decreased,while the levels of PG-1I .G-17,
DKK-1 and TAT-2 were gradually increased, and the differences were statistically significant (P <Z0. 05).
However,there was no significant difference in the level of TAT-2 between early gastric cancer group and ad-
vanced gastric cancer group (P>>0.05). The serum DKK-1 level was correlated with tumor size,lymph node
metastasis, differentiation degree and clinical stage (P<C0. 05). ROC curve analysis showed that the area under
the curve (AUC) of PG-T ,PG-1I .G-17,DKK-1 and TAT-2 were 0. 726,0. 862,0. 789,0. 870 and 0. 914, re-
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spectively (P<C0. 05). The AUC of the new ABC method +DKK-1 and the new ABC method +TAT-2 in the
diagnosis of gastric cancer were 0. 979 and 0. 980, respectively (P<C0. 05). The AUC of the combination of all

indicators in the diagnosis of gastric cancer was 0. 993. Conclusion

PG and G-17,as a traditional serological

marker, have accurate diagnostic value. The levels of DKK-1 and TAT-2 are significantly different with the

different manifestations of gastric mucosal lesions. The combination of all the above indicators has high value

in the diagnosis of gastric cancer.
Key words: pepsinogen;  gastrin-17;

diagnostic value
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fREER Y, FRIE 2020 4F 3700 B B 5 47,9 T ),
FET: 37,4 JT L AE TR E A 3 . H R
A SR B BN IE AL (H R B R A K A AR
T N A2 R AR A N 0 DU T 3R R RO
B A L R TR A S A LT R IR AR B O E
B, E E A AR (PG A& W E Zh Y & AT ge R
AT EE A P bR W L HKOF AR Ak B 9 AT JK A I I
K485 . PG 43K PG- 1 A1 PG- 11 . — Wi 5 95 3 45 BF 5%
K, M PG R A F B 0w B R 77%,
BN 73% . I W17 (G-17) K ] $ER
P 5 B0 I 25 4 s I BB IR 0 . G-17 K P72 1E 5 5 2 I 1
A RS Y R L B b i 5 . Dickkopf A G R
M L(DKK-D) i [ 43 58 55 4y W 55 7 X = 5 g
I A Y 2R iR S % 4 i R L DKK-T 1y 7K i
e 0t R R T L g AH G B AR 1 JR-2 (TAT-2)
SR AR A K MR A SR E S i
T, 5 H L, BB A E TAT-2 KF 7t
e AW B EHEUTME G-17.PG-1 . PG-11 Bk &
DKK-1.TAT-2 fa 7 01 5 & b 0 (8. B 78 34k
— P Shy R A T 12 B 5
1 #AREA%
1.1 — %R HEHL 2021 48 10 J & 2022 4F 10 A
FEAR Be R B0 A 38 E AT B Bk A kI B B AR
() B 125 BiFE R B 5E % 52 FL g T A 31 4 O
AR AR 4D 1 0 32 B (R s 4D (R
g 32 B GE R B Al e AR E 4 E & 30 B
IR, AT A 4l h 55 15 ], <o 16 fi]; 4F %
30~71 %, FH(55.45+9. 3%, RIEEHATE
24 ], 4 8 il ; AF Y 45~73 %, F4#4(60. 53+8. 76)
%, SR EEA T E 22§, & 10 §);4E W 39~77
% FH(63.03E£9.3D) %, XRATE 14 i, % 16
B 50y 28~50 %, (37. 9346, 14) %, 4P
BRI R, ZE R TG FE L (P >0, 05, A ]
Fotth . ASHFIY SAS B BE 2 A0 BE 22 DL S it .

G0 AR AL G DR IR L PN B B B A 22 A
B . WAGRE: (D KA T 5000 A 1 5 R
(10 4F) A TE 25~80 % PRI R 5 (2) A4 AT 2
Jii) N TG Al FH 52 ) AR BF 5 048 114 245 ) (PP il 51\ H2 32

Dickkopf-related protein 1;

tumor-associated trypsinogen-2;

IRFEH P 259 L Bu e 24 P 25 AR IR B R
29 (O FEFE H B BSIANSE .. HEBRbafE . (DT
WA B AT AR BT 52 (2O e B R L
PE L TEACE i R O TR E AL T REA 2 LT
LR SOR R R R RS R .
1.2 HWitrdE BHAEESEE R 5B R KR
PE B R TG R IR T 40 MR 5 9 A AR . R AT
HYAE A0 L P B R R Al AR g 1 K N
A s R R . B A AR R R AR T )2 B
BT 2 BAR L e o B AL S R ) R R AR
B MR s ORI B O TS o B R A IR R
fige 95 | E R A0 B 0 4

1.3 Jrik WO B CE IR WOk, A 38 o 51 L AR i L
ALE MERRES ., PG-1 .PG-11 .G-17 BRI . 2R
B2 S0 TR S T DK ML, R S0 B 0 v L R
it 6 A 2 W B 36 (ELISA) # PG- 1 \PG-11 .G-17
K. DKK-1.TAT-2 Byt . >k 48 8 25 I8 d bk o
B G B W, 8 ELISA &  1v TAT-2,
DKK-1 7K, Fr A £ 4E 24 B0 & 106 B 15 25 SR 117
FoAE 4 i PG-1.PG-11.G-17 2 DKK-1,TAT -2 7k *F-
KAEH DL AR AR AE i B2 Wb B A

1.4 Seit2gabs SR SPSS25. 0 48314 #E 47 5k
PEAL BN Ay M . R BRE AR K-S A6 56 1F 17 B0 19 1F
BHALE, B IESSAITEER D -+ Fon, 24
B] LR T 25 20 . AL 18D 0 P EL AR ¢ A 35 AN
BEIESHHER T REER LU M(P,, . Py %, HE
Bk A Wilcoxon Bk FlAG 56 5 1 K09 6k LA B0F0 A 45
RN A B HECRH X7 K55 R FH 228 TAERHE
(ROC) Hh 2 1158 5 J2 Bk A3 K6 0 1) SR A8 ARy 53 %
P P<<0.05 HESAGITEE X,

2 & B

2.1 #HHEH PG 1.PG-11.G-17.DKK-1, TAT-2
KOFH g S RRAL R, e e AR A L e A
PR E A PG- 1 \TAT-2 K FZF WM, PG-11 .
G-17 .DKK-1 K F-Z W F+ i, 2 R A gt 5 X
(P<<0.05) HRHIHFEA SR E R TAT-2 K
L, 2R RGEITFEE X (P>0.05), WEI1,

2.2 Iy DKK-1,TAT-2 /KF 5 il K s B R AE 7Y 5
F IMJE DKK-1 KF 5 8 #F M B85 55 i &k
& R A AL AR BE A & (P <<0. 05) ., TAT-2 /KF
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H5ERERMEEA R (P<0.05), WLE2, 0.747(P<20. 05) ,i#f ABC % +DKK-1,# ABC ¥+
2.3 HBUHBIRZWRY BRI EMESN PGl TAT-2 2K B B AUC 435K 0. 935,0. 958
PG-1I .G-17 .DKK-1. TAT-2 ZWi R H ML T  (P<<0.05), Fir A 8 hr e & il 2 W 7 8 8 w19 AUC
TR CAUC) 4+ % K 0. 731, 0. 896, 0. 704, 0. 625, & 0.984(P<C0.05), W3 3,

=1 £HEE PG | PGl \G-17.DKK-1, TAT-2 K F Ltk B[z £s K M (P, , Py )]

vl n PG-I(pg/ 1) PG-1I(pg/ 1) G-17(pmol/L) DKK-1(g/1) TAT -2(pg/ 1)

AT S 31 123.4147, 38" 44541, 41° 11,0944, 77° 46.55(45.89,47.06)* 118, 25(102. 66,125. 05)"
R Al 32 81.764-9. 88" 23.3841. 63" 13.49+3, 82 47.48(46. 25,47, 48)™  143.14(141. 38,148, 06)™
biida Ch= e 32 68. 30411, 462 24, 9443, 31 21. 064, 67 50. 23(49. 51,50, 2)™ 148, 06(145. 91,150, 57)™
X HRZH 30 138.7744. 46 4.8341.49 5.0443,43 45. 98(45. 16,47.07) 103. 70(100. 24,106. 36)
F/H 541,61 883.59 76.72 73.36 98.33

P <0.001 <€0.001 <0.001 0.001 0.001

Ve 50 BRZH H L, P<0. 055 S5 R 28 20 L 45, " P<<0. 055 5 540 i 40 e %%, < P<<0. 05,

x2 MmiE DKK-1,TAT-2 K E S RFBIFMEREXLRIM(P,;, P ) ,pg/L]

i 5 4 G . DRK- TAT-2
IR Z/H P 7K Z/H P
P —0.35 0. 730 —1.50 0.133
) 22 50.47(49. 44,51.73) 147.54(145. 57,150, 13)
s 10 50.12(49.77,51.06) 149.05(147. 43,152, 88)
Jibge 4 1.47 0.224 1.34 0. 504
BEll 7 50.14(48.77,50.78) 150. 05(139. 59,152, 94)
B 5 49.51(49.07,51. 26) 149.33(146. 84,154, 32)
H & 10 49. 88(49. 22,51.06) 147.79(146.47,148. 44)
EES 10 51.52(49.87,52.11) 147.13(144. 57,151, 00)
W S5 R —3.56  <C0.001 —0.83 0. 407
A 16 51.43(50.76,51.99) 147.98(144. 99,149, 87)
J 16 49.74(49. 03,50. 13) 148.12(146. 23,152, 48)
Jih 98 e R AR Cem) —4.12  <<0.001 —0.06 0.955
>4 17 51.41(50.72,51.96) 148. 25(145. 43,150, 34)
<4 15 49.51(48.89,50.11) 147. 86(145. 86,152. 09)
I PR 43 18 —4.78  <€0.001 —0.57 0.569
I~ 18 49.56(48.95,50.10) 147.79(145. 81,150. 81)
I~ Vi 14 51.54(51.06,52.13) 148.65(146.31,151.08)
AR 15. 34 <0. 001 1.30 0.317
[P 12 49.51(49. 06,50. 05) 148.12(146. 94,152, 48)
ot 7 50.14(48.77,50.61) 149. 05(145. 86,152, 94)
ik 534k 13 51.45(50. 86,52, 25) 147.37(143. 45,149. 69)
1 TR B —0.08 0. 439 —3.55 0.012
T1~T2 16 50.21(49.51,51.01) 147.27(144. 91,149, 80)
T3~T4 M 16 50.60(49.51,51.66) 148. 65(147. 28,152, 34)
*3 ETEMRICHERAESBENIEKRNES T
i H AUC IR G FH(E R FEFBED T o 15 3 95%CI
PG-1 0.731 73.49 pg/L 82.9 58.1 0. 060 0. 001 0.613~0. 849
PG-1I 0.896 22.57 pg/L 74.3 88.5 0.036 <<0. 001 0.825~0. 667
G-17 0. 704 14. 28 pmol/L 67.5 90. 4 0.063 0. 003 0.581~0. 828
DKK-1 0. 625 47.06 pg/L 54.3 71.4 0. 068 0.071 0.493~0. 758
TAT-2 0. 747 141.57 pg/L 68.6 82.8 0.061 <<0. 001 0.627~0. 867
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i H AUC T A M S REPBED FRECO bR kR 95%CI

B ABC ¥ +DKK-1 0.935 — 82.9 91. 4 0.028 <€0. 001 0.881~0. 989

B ABC ¥+ TAT-2 0.958 — 80.0 97.1 0.020 <<0. 001 0.919~0. 997

A 0. 984 — 97. 1 91. 4 0.011 <<0. 001 0.962~0.997

B ABC 48 1902 PG- 1 \PG- 1 6B G-17 Kl iy J5 i s — Ry Mol T 544 .

2.4 KIWIEFRZW EEAIRIRMNMESY PG-1 .
PG-1 .G-17.DKK-1.TAT-2 £ W B AUC 4351
h0.726.0. 862.0. 789.0. 870.0. 914 (P <C0. 05) ., Hr

ABC ¥ + DKK-1. 37 ABC ¥+ TAT-2 2 W B 9% 1
AUC 435814 0.979.0. 980( P <C0. 05) , Ir 5 ¥t &
LW E I AUC 2 0. 993(P<C0.05), L3 4,

=4 EDEMRICH BRI RN E S0

i H AUC e A i A (E R %) FESRED) P o 1% itk b 2k 95%CI

PG- 1 0.726 62.79 pg/L 80.0 60.0 0. 060 0.001 0. 608~0. 843
PG-1 0. 862 22,14 pg/L 80.0 74.0 0.043 <0. 001 0.777~0. 846
G-17 0.789 17. 61 pmol/L 81.0 68.5 0.054 0.001 0. 683~0. 894
DKK-1 0. 870 48.61 pg/L 91.4 74.2 0. 043 <<0. 001 0.786~0. 853
TAT-2 0.914 144. 68 pg/L 82.9 91.4 0. 036 <<0. 001 0.844~0. 784
B ABC % +DKK-1 0.979 — 91.3 94. 2 0.014 <0.001 0.852~0. 927
# ABC ¥+ TAT-2 0. 980 — 88.6 97.1 0.013 <<0. 001 0.954~0. 961
i 3ER Rl 0.993 — 94. 3 97.3 0. 006 <0. 001 0.982~1. 000

TE: — R eI T HE
3 it it AT 45 F o PG 1 KF-BE E 73k 15 A8 F

PG &5 T 5 26 W0 Ak g i mr iAg, Hhm 4
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BN HLA = Y I RS AR (b i Ak B R
B SR B A R BARE LA W ITIE
PG /K BEAK Y 22 38 38 B 98 KU 34, {2 PG sl A6
) R A o A ARG, OB AR 36, 8% ~62. 3%,
ML3E G-17 7K AT $2 7R 92 6 1 25 46 ol T gk o, [
WA —I0 4 064 13 5E PFF R . G-17 KFEFEIE
W 2R I PR Y K R AR R B BT YL i
HG17T KT E S HU A WMIEX S5 B 3
A KR G-17 S B R AR E R & .
FE] Hh— T5ULEE 1 9 % BB AF 9 2 B, oI B E A
HHEHREELZC YIRS SO ERHE, ME G-17
AKOF B RS G-17 78 B 9 b 26 B A0 112 T i
B HEARE S PG B2 G-17, 5 16 I &6 53 7%
JRRRYE, —Sisl A S A DR S H2E R, G-
17 M1 PG WAL A HIEA & L PG-1 1 PG-1 /11 41 &
T2 WA 0 B ARG L T ELAT RE A I S g
fE N BRR I — R o B (R ikt .

B, P B AL, KA R 22 R A ST
X (P <<0.05), 5 M KB4 R — ",
PG-11 \G-17 7K 5 Tt e 34, Hok e 1 5 9 41 W b
T HA 4% 240 (P <<0. 05) . S AH SR Fe 4 S — 80,
ERAA B4 058 22 W, B O T G-17 KF W
B RRAR . HAS R A7 18 B Rk KA 2 5. 8 7
LR FEA S Z ot B 58 0K i3 — 2538 UE B 5% 45 2R
PG- 1 \PG-11 J G-17 g1 Wr B o o A K B AR
= 2 WA .

DKK-1 J&H2A 266 42 02 1) /N B B i 50k
F LB Wat T W55 @, LR 4R & AR
FEI VA R A b JeE 20 i TRD %) 28 B RE L X e RE A i 1
AR R AL IE/ET " . GOMCELT ) 1 i R~
]I R 43 31 1 S o B 3 0 fR B B I v DKK-1 7K
I AT XS HE 2B R B DKK-1 7] DU g —Fh B9 8
ML AR S . AW & B E 8 B #E DKK-1 K F T+
IR I DKK-1 AT 1E > 5 982 W7 1Y 1L 35 il 9
PRz —0 ) ARBFE SR o, R E 4
DKK-1 7K - B &, 55 T %) B4 98 Rl o 28 20 K 30 1 i
4, 1M 7E DKK-1 /K5 B i 35 o fie K A% itk 45
RS I R AT 0 B A AR R A O X R 12 T I
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