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ABSTRACT Objective: To investigate the clinical significance of combined detection of serum Dickkopf-related protein 1 (DKK1),
carbohydrate cancer antigen 125 (CA125) and carbohydrate cancer antigen 199 (CA199) in endometrial cancer (EC). Methods: 162 EC
patients (EC group) who were admitted to our hospital from January 2014 to December 2018 were selected. At the same time, 50 healthy
women who had physical examination in our hospital during the same period were selected as the control group. Detection of serum
levels of DKK1, CA125 and CA199 by enzyme-linked immunosorbent assay (ELISA), the ROC Curve of subjects were drawed, and the
diagnostic efficacy of each index and combined detection for EC were compared. Results: Serum levels of DKK1, CA125 and CA199 in
EC group were significantly higher than those in control group (all P<0.05). In EC group, the serum levels of DKK1, CA125 and CA199
were not related with ages, tissue differentiation degree, pathological types, lymphatic metastasis and vascular invasion (all P>0.05). The
serum levels of DKK1 and CA199 in FIGO stage III patients were significantly higher than those in patients with stage [ and stage II
(all P<0.05), while serum level of CA125 in patients with sage III was significantly higher than that in patients with stage 1 (P<0.05).
The sensitivity of combined detection of serum DKK1, CA125 and CA199 for EC diagnosis was 76.5%, the specificity was 90.0%, the
area under the curve (AUC) was 0.888. The AUC values of the three combined detection were higher than those of DKK1, CA125,
CA199 and two combined detection. Conclusion: The serum levels of DKK1, CA125 and CA199 are abnormally elevated in EC patients,
and they are correlated with some clinicopathological features. The combined detection of DKK1, CA125 and CA199 may have some
reference value for EC.
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Table 1 Comparison of serum levels of DKK1, CA125 and CA199 between EC group and control group/( xzs )

Groups n DKKI1 (pg/L) CA125 (U/mL) CA199 (U/mL)
EC group 162 117.22+39.57 33.19+10.31 62.42+22.78
Control group 50 85.97+£26.74 24.52+9.44 40.22+13.15
t - 1.652 5.299 7.146
P - 0.000 0.000 0.000
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Table 2 Relationship between serum levels of DKK1, CA125 and CA199 and clinicopathological features in EC group( xzs )

Groups n DKKI1(pg/L) t/F P CA125(U/mL) t/F P CA199(U/mL) t/F P
=60 83 118.27+31.62 0422 0.673 34.12+8.64 1.256 0.211 63.38+£19.49 0.664  0.508
Age (years)
>60 79 116.12+33.20 32.21+10.65 61.41+18.22
Highly 49 115.89+34.62 0.072  0.931 32.34+7.97 0.609 0.545 62.65+18.90 0.014  0.986
Tissue
Moderately 92 118.13+£37.37 33.25+9.76 62.19+£22.61
differentiation
Poorly 21 116.34£26.59 34.91+7.26 62.89+13.56
Type I
) ) 124 115.51+39.41 1.057  0.292 32.51+9.04 1772 0.078 61.01+21.43 1.621  0.107
Pathological carcinoma
types Type Il
P yp 38 122.79+27.43 35.42+7.49 67.02+14.23
carcinoma
I stage 36 114.76+22.62 3.517 0.035 32.16+8.71 3.127  0.043 59.22+19.78 3.004 0.048
FIGO stage Il stage 97 114.37+37.86 32.52+9.76 61.23+21.03
[II stage 29 129.81+27.68* 36.71+7.55% 70.37+14.32%*
Lymphatic No 92 117.34+36.71 0.053 0.958 33.15+10.29 0.058 0.954 61.85+£20.25 0418 0.676
metastasis Yes 70 117.06+28.89 33.2449.16 63.17+19.44
Vascular No 78 118.20+33.82 0363 0.717 32.87+9.13 0.434  0.665 61.89+17.18 0.349  0.728
invasion Yes 84 116.31+£32.47 33.49+9.05 62.91+£19.83
ROC PRARCEE 256, ] Wnt {55188, WTTHE s Wt {551

—DKK1
—CA125
CA199
——DKK1+CA125
DKK1+CA199
——CA125+CA199
DKK1+CA125+CA199
Reference Line

Sensitivity

) 02 04 06 08 10
1-Specificity
B 1 s DKKI1,CA125 & CA199 7KEXFHSHT EC i3 ROC fh%:E
Fig. 1 ROC curve of serum levels of DKK1, CA125 and CA199 for

diagnosis of EC
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Table 3 Diagnostic efficacy of serum levels of DKK1, CA125 and CA199 for EC

Indexes Sensitivity(%) Specificity(%) AUC

DKK1 46.3 98.0 0.725

CAI125 40.7 96.0 0.731

CA199 56.8 90.0 0.783
DKKI1+CA125 71.6 76.0 0.807
DKKI1+CA199 72.8 84.0 0.861
CAI125+CA199 77.2 78.0 0.844
DKK1+ CA125+ CA199 76.5 90.0 0.888

Note: Compared with [ stage, *P<0.05; compared with Il stage, “P<0.05.



- 1710 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol20 NO.9 MAY.2020

178 DKK1 /K22 57 Toge 27 18 X, (HIIY 835 1 o DKK1

K T T T, PR i i DK K-SRI AR EC i

AR TERE AR SRR S B2 I ARG T T SRR —E S5 .
CA125 2—FhZ S S AR AR ICY), (L CA125 AT

TR EC U AR, HAE 28 RYERAZ W 2 0w,

PMATAE—E R APPSR B, A3 BRG] CA125

XFF EC BYBURE 55 S R ITE 60% 7645 77, ANRETH 12 I IR

RIS ZOR , RS BT R RITTE 7 [0 25 HAR FR b4 5 . CA199

)W SRR ICY), RS CAL25 RGN T

EC (LI A rp ™, ABFSERY ROC M4 o, Bk G CA125,

CAT199 Al f4 BECEREE ey T B UGN , 24 A DKK B, A —

AR IR R B ALRE . X EC Ay A1 A HAT — & 1040 Bh 1

L BRI 58 R 40 27 B2 A A S e Ay

AR I 7E DKK1,CA125 .CA199 JLF- T8, B fHif, 1

P AN EC R A T B —E ML
2 b Tk ,EC M 17 DKK1,CA125 CA199 /K -4 5

Wb, AR LT DKK1 CA125 K CA199 /KF-Xf T EC

SWIRRER R, T REXT EC FUBIf A HAT— & il B e

5 % 3L #k(References )

[1] %, ARE, 3 k. § Nt = K B MGRTERR R 2
BRRILK[T]. B E 5 4 &, 2015, 25(6): 108-112

[2] Jia X, Li N, Peng C, et al. miR-493 mediated DKK1 down-regulation
confers proliferation, invasion and chemo-resistance in gastric cancer
cells[J]. Oncotarget, 2016, 7(6): 7044-7054

[3] Sakabe T, Azumi J, Umekita Y, et al. Expression of Cancer Stem Cell-
associated DKKI1 mRNA Serves as Prognostic Marker for
Hepatocellular Carcinoma[J]. Anticancer Res, 2017, 37(9): 4881-4888

[4] Xu H, Wu J, Chen B, et al. Serum Dickkopf-1 (DKK1) is significantly
lower in patients with lung cancer but is rapidly normalized after
treatment[J]. Am J Transl Res, 2014, 6(6): 850-856

[5] &&13E, i EA. ALk ktem f i CEA, CA199 f» CAL25
K BN S P e &L [J]. P EIAKRE F & E, 2004, 14
(16): 21-23,26

(6] ExEN. ZAFNTE ABIR B &5 ]+ B % Aafs =A%
&, 2016, 1(5): 402-405

(7] Y™ =, A%, 2 8t B AT & A BG4 b A& %5 R W
AT b BRI E S 2 &, 2011, 21(2): 251-253

[8] Jeppesen MM, Mogensen O, Hansen DG, et al. How Do We Follow
Up Patients With Endometrial Cancer[J]. Curr Oncol Rep, 2019, 21(7):
57

(9] F&, FEK, KV, TF AR T RS 7 A Lt &[]]. R A
WE &, 2017, 17(11): 2197-2200

[10] Zhan T, Ambrosi G, Wandmacher AM, et al. MEK inhibitors activate
Wnt signalling and induce stem cell plasticity in colorectal cancer[J].
Nat Commun, 2019, 10(1): 2197

[11] Betten R, Scharner B, Probst S, et al. Tonicity inversely modulates
lipocalin-2  (Lcn2/24p3/NGAL) receptor (SLC22A17) and Len2
expression via Wnt/B-catenin signaling in renal inner medullary
collecting duct cells:implications for cell fate and bacterial infection
[J]. Cell Commun Signal, 2018, 16(1): 74

[12] ZBA¥K, Frr &, 240, 5. GPP34 $i& 4 Wh & sn i, Wt 12 5 3@
AT R s e A R ] P B E 5 4 &, 2017,27(12): 15-20

[13] Elhaj Mahmoud D, Sassi N, Drissi G, et al. sSFRP3 and DKK1 Regulate
Fibroblast-Like Synoviocytes Markers and Wnt Elements Expression
Depending on Cellular Context[J]. mmunol Invest,2017,46(3): 314-328

[14] Yang J, Liu Y, Mai X, et al. STATl-induced upregulation of
LINC00467 promotes the

adenocarcinoma cells by epigenetically silencing DKK1 to activate

proliferation migration of lung
‘Wnt/B-catenin signaling pathway[J]. Biochem Biophys Res Commun,
2019, 514(1): 118-126

[15] Lyros O, Lamprecht AK, Nie L, et al. Dickkopf-1 (DKKI) promotes
tumor growth via Akt-phosphorylation and independently of Wnt-axis
in Barrett's associated esophageal adenocarcinoma [J]. Am J Cancer
Res, 2019, 9(2): 330-346

[16] Zhuang X, Zhang H, Li X, et al. Differential effects on lung and bone
metastasis of breast cancer by Wnt signalling inhibitor DKK1 [J]. Nat
Cell Biol, 2017, 19(10): 1274-1285

[17] Zhang J, Zhang X, Zhao X, et al. DKK1 promotes migration and
invasion of non-small cell lung cancer via B-catenin signaling
pathway[J]. Tumour Biol, 2017, 39(7): 1010428317703820

[18] Jia Y, Chen L, Guo S, et al. Baicalin induced colon cancer cells
apoptosis through miR-217/DKK1-mediated inhibition of Wnt
signaling pathway[J]. Mol Biol Rep, 2019, 46(2): 1693-1700

[19] Martinez-Gil N, Roca-Ayats N, Monistrol-Mula A, et al. Common
and rare variants of WNT16, DKK1 and SOST and their relationship
with bone mineral density[J]. Sci Rep, 2018, 8(1): 10951

[20] Ruaro B, Casabella A, Paolino S, et al. Dickkopf-1 (Dkk-1) serum
levels in systemic sclerosis and rheumatoid arthritis patients: correlation
with the Trabecular Bone Score (TBS)[J]. Clin Rheumatol, 2018, 37
(11): 3057-3062

[21] 7, F &%, 4r, 5. 5% DKKI , Sost ¥ 28 M % & H Ak o9 #y 1
B3 MG63 fm i3 38 ALP &4 445 & F ok E R At [1].
BREAAZLE, 2016,22(11): 1361-1369

[22] Paluszczak J, Sarbak J, Kostrzewska-Poczekaj M, et al. The negative
regulators of Wnt pathway-DACHI1, DKK1, and WIF1 are methylated
in oral and oropharyngeal cancer and WIF1 methylation predicts
shorter survival[J]. Tumour Biol, 2015, 36(4): 2855-2861

[23] Wang Z, Wang J, Chen Z, et al. MicroRNA-1-3p inhibits the
proliferation and migration of oral squamous cell carcinoma cells by
targeting DKK1[J]. Biochem Cell Biol, 2018, 96(3): 355-364

[24] Zhou J, Zhao L, Li B, et al. Nanorod diameter modulated osteogenic
activity of hierarchical micropore/nanorod-patterned coatings via a
‘Wnt/B-catenin pathway[J]. Nanomedicine, 2018, 14(5): 1719-1731

[25] sk463, ) R k. DKKI f2 48 foii o 8 5% 2 P a4 AT i [J]. B 5
2zik, 2017, 23(15): 3068-3071, 3081

[26] E 5, # I A do i CAI2S Al 3hF & M BE& 9 15 RO [7].
& 25 §3R, 2010, 7(26): 20-22, 25

[27] Abdalla N, Piorkowski R, Slomka A, et al. Analysis of serum level of
HE4 and CA125 considering selected risk factors among patients with
endometrioid endometrial cancer[J]. Contemp Oncol (Pozn), 2016, 20
(6): 463-467

[28] Ni T, Liu Y, Huang Y, et al. Hysteroscopy combined dilatation and
curettage, serum CAI125 and CA19-9 play an important role in
preserving fertility or endocrine function for early-stage endometrial
cancer patients[J]. Eur J Gynaecol Oncol, 2017, 38(1): 49-53

[29] Bian J, Sun X, Li B, et al. Clinical Significance of Serum HE4,
CA125, CA724, and CA19-9 in Patients With Endometrial Cancer[J].
Technol Cancer Res Treat, 2017, 16(4): 435-439

[30] x)me R, 44 B, doi CA125 5 CA199 BRA-iml 2T & P Bt 5 4
By i a9 A[I]. B B 57 [ 25, 2016, 26(9): 1011-1013



