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Abstract

BACKGROUND

Colorectal cancer is often diagnosed at middle or late
stage, which brings great difficulties to the treatment and
postoperative recoverys. How to find the lesion at the early
stage of the disease is the key to treatment. Colloidal gold
method is a rapid, simple, accurate, and economical method
for the early diagnosis of colorectal cancer. Combined with
the changes of related factors in feces at the early stage
of disease, it provides a basis for the early diagnosis of
colorectal cancer.

Alm

To detect tumor M2 pyruvate kinase (TU M2PK), cyclooxy-
genase-2 (COX-2), and Vimentin expression in feces of
patients with colorectal cancer by colloidal gold method
and analyze its clinical significanced.

METHODS

From January 2013 to January 2017, 124 patients with
colorectal cancer diagnosed at our hospital were selected
as an observation group, and 41 patients with negative
colonoscopy during the same period were selected as a
control group. The positive rates of TU M2PK, COX-2,
and Vimentin between the two groups and patients with
different pathological characteristics were compared, and
factors related to the survival of patients with colorectal
cancer were analyzed.

RESULTS

The positive expression rates of TU M2PK, COX-2, and
Vimentin in the observation group were significantly
higher than those in the control group (P < 0.05). The
positive expression of TU M2PK, COX-2, and Vimentin in
patients with colorectal cancer were significantly different
among patients with different Dukes stages and tumor

2021-06-08 | Volume 29 | Issue 11 |
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differentiation degrees (P < 0.05). There were statistically
significant differences in the 1-year survival of patients
with different Dukes stages, degrees of differentiation,
and TU M2PK, COX-2, and Vimentin expression (P <
0.05). After incorporating Cox regression analysis and
adjusting for other confounding factors, the hazard ratio
(HR) was 3.774 for Dukes stage B, 4.433 for stage C, and
5.536 for stage D. The HR value was 0.414 for moderate
differentiation and 0.295 for high differentiation; . The HR
value was 5.006 for TU M2PK expression, 4.997 for COX-2
expression, and 4.671 for Vimentin expression. The 1-year
survival rate of patients with positive expression of TU
M2PK, COX-2, and Vimentin was significantly lower than
that of patients with negative expression (P < 0.05).

CONCLUSION

TU M2PK, COX-2, and Vimentin are abnormally expressed
in the stool of patients with colorectal cancer. The detection
of the above indicators by colloidal gold method has
potential application value in screening for colorectal cancer
and assessing the survival of patients.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Colloidal gold method; Stool; Tumor M2 pyruvate
kinase; Cyclooxygenase-2; Vimentin; Colorectal cancer

Citation: Lou HF, Ma CM, Fu YZ, Zhang S. Detection of TU M2PK,
COX-2, and Vimentin expression in stool by colloidal gold method
in patients with colorectal cancer and its clinical significance. Shijie
Huaren Xiaohua Zazhi 2021; 29(11): 601-608

URL: https:/ /www.wjgnet.com/1009-3079/ full /v29/i11/601.htm
DOI: https:/ / dx.doi.org/10.11569/ wcjd.v29.i11.601

fiig o
=
KR — 2 RIK % AN Py, L5957 oK

J& VR B R K B M. hedT B AR R T4 69 R 9
MR ISR IR A BT 0 KA. R AR B AT A
T ik, M. EH. ZFNLW TR EH5ER
A1 2 AR P AR K B F R0 TAL, A K T A
BIRARYE.

BH7

AT AR & A ) SR A o A R M2 R R ) BRI B
(tumor M2-pyruvate kinase, TU M2PK). #RZAACHEE
-2(cyclooxygenase-2, COX-2). 7% & (Vimentin) &
KM 5 3 o 04 R AR B RS

TiE

EIR2013-01/2017-013% [2 12445) X 17 5 & HAF A AL
R, B HA10) it & P B A A sP . st
Yo # 20RO B SR B AFAE 5 TU M2PK. COX-2.

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

602

Vimentin[B PR 547 K &5 A G AR .

ZR

MELATU M2PK. COX-2. Vimentinlab £ ik 3
2T AR, £ 7R %t 5 E L(P<0.05); K%
#TU M2PK. COX-2. Vimentinfa/E £ ik £Dukes
S, SR EF @R, 2FA%ITFELER
<0.05); AR Dukess#1. 9 1L2E . TU M2PK.
COX-2. VimentinkiA &£ 154 AHILARL, 257
H %t 5 & SL(P<0.05); AANCox= )2 57, AL
toit 2 B % )G, Dukeso #ABHIHRAA #3.774; CHIHR
18 #4.433; DAFHRAA 4 5.536; H54LA2E F 5 {LHRAL
#0.414; &5 ACHRAA #0.295; TU M2PK % A HRAA
5.006; COX-2% iAHR1A #4.997; Vimentinfk i HR{A
#44.671; TU M2PK. COX-2. Vimentinfa/ % ik &
FIFAEBRRTHRES, ZFAKTFRELP<
0.05).

22

X7 9 B %42 P TU M2PK., COX-2. Vimentinf
TRGE, BRARA RN i 35 AR 3T R B K R AT
1 B B LA SR A A

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.

TR Itk a ik, 248 MPBM2R & BB MBS, IRAL
B2, W& G, Khk

PZODIRE: AR 2 0 ks K & A £ P ey
A B M2 28 7 BR BR B (tumor M2-pyruvate kinase, TU
M2PK). #AAEE-2(cyclooxygenase-2, COX-2). & &
& (Vimentin)#t /7 Heik . /2 e94em), d@id L 4Fa) %
A FV BT R A R 5 R 6 1 0L, *TiR4 & 0d SRt 2
o A A AR IR,

NBR: 2Ok, D58, BE2Z, ¥R, RIKSERDNZE/EPTU
M2PK, COX-2. VimentinfE K Bz#eEE CPBVZRIAZH L MM M.
RN A 2021; 29(11): 601-608

URL: https://www.wjgnet.com/1009-3079/full/v29/i11/601.htm

DOI: https://dx.doi.org/10.11569/wcjd.v29.i11.601

0315

K At T ] P A LS R 2 —, it R T
A GURIE, B T 5307, Lotk ST A SR
PRt K e BB = R e R, 2 HUR A R B
BEEE P, MR AT, Biie. BiRITRNGE RS
i Ja (BRI o, — IR T A
MK s BAUR ALK 10% 0L 2. 3 TS5 imsr 2 %
AV 2 g ol )7 S 2A I 75 ot 1 (RN [E N2

2021-06-08 | Volume 29 | Issue 11 |



A, . RUAARDNZEEECPTU M2PK, COX-2. VimentinfE KBZEETEE PBVRIAZ L RIBREZ N DT

i TR BCRER AN B 2, anfrdad i, BB 4k
2 IR B 2 e S A XA 1 S TR e ) j e —. MR
M2Z R Il i (tumor M2 pyruvate kinase, TU M2PK) /&
AR i ) T o, IR AR UL DL SRR 20
FEAE, ABFERMEA I Pl S4B — SR A, 2 5 IR R
A R RS, E AR A (Vimentin) i — i 25 S50 o 42
EH, FEETRZEIFEMBANRIE, FEIDGE R4
YHPRSEREE . UM . BT REY, AL
2(cyclooxygenase-2, COX-2)/&— XN GERE, HIAE AL
Jod FAERRE . UL EA ARG R LR B, TU M2PK.
COX-2. VimentinfEfiifiE. B IEENEM IR b 7w 2RI,
AEL S K g 0 2 A i i AR )., A 70 25385
BT R A <TG R e 6% 36 P TU M2PK.. COX-2,
Vimentin#ik PR RS, AR 685 K2y L i
B2 RS,

1 RS

1.1 A 1%£H12013-01/2017-01Fk B¢ 12445) K e 2 & 1
AR, R34 1151 45 i B A A [T 1 2 A kot R 2. 4l
AbrifE: 4 RpEin & KA LR B2 WS, B IR
2, NARTAREHIOTT; R MR, *f fEZH 1A,
TR AR O, B KB MGG, SFFE
Fo. HEBRARAE: A AP IR, SR W
ARG INFIDIRESR A AT 24 i a . e
HIBT3H, 514, Fik43-79%, F1(66.38+5.11)%,
A K S5 01301, A RAGE I S RE3760, &
TAE3 1, WARS8 . X IEAL 532245, 41941, 4Eik541-78
%, F15(65.291+5.30)%, A1 K 5 2361, A R ARG
S B R 104, B e, W20, PR
W B KM K S AN BRSSOk i rT
E(P>0.05). A Fe e AP R 2E AR B2 T 2= W it
1.2 7k SR BRI i 0 A BR A =] R AR 6
FEMFEFE AR TU M2PK. COX-2, Vimentin#Zik. K
FEEREAMAL R BRI KW B ST ARLS g, INFR
B, PR%%, BHE 10 min, FIRIRY, RIRFIAESE
[T A TCREAS TR B, UMV, SR B IR DU AR
W, T E R4 TR ATLT, 25655 min,
BN EE SR, S5 ST Ak i B4 45 S o X a2k,
5z 4 x R, R AR T T DL, B R R
855, TRAr IR, 50 Ry I Rk i R
Xof B, WX 2 A 1R AL MG ER T S B s S 4%, TG
Zk, W BT

1.3 MEFRAR (DHXHHATU M2PK. COX-2,
VimentinPHPERIE; (2)%F LA [ HRE & TU
M2PK. COX-2. VimentinfHE#IAR; 3)4iit KinkE

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

603

BE VAL (H)Cox BN HT K BB A= A7
s (5)HEAF 45 HT.

St AR R G F R AESPSS 25.04b FE 4L
W, THECE R DB RGO A, SR A5 COXRI AR
LA HT 5 AE A7 TS DG, Kaplan-Meier EA7BHZR 9 H7TU
M2PK. COX-2. VimentinfHMEE X5 B FHILTHIK
A&, K Log-RankA&: 5. $51°% F XUMIAS 56, oo = 0.05.

2 BR

2.1 HZTU M2PK. COX-2. Vimentin[a/# & ik W52
ATU M2PK. COX-2. VimentinPHPEFIiAZ Iy &%}
WA, 2 A gt 22 L(P<<0.05). LK 1.

2.2 REJREAFIEEZETU M2PK. COX-2. Vimentin
Feb £ A & KH7JE B TU M2PK. COX-2. Vimentin
FH & IAEDukes 7 1. JHACERE DT IHIAHEL, 2574 5t
TR X (P<0.05), FEMEA FH . AN, HE
R R KN AL, Z RS R P>
0.05). WL.3K2.

2.3 K &4 £ AW 0L AFIDukes7r . A GFREE
TU M2PK. COX-2. VimentingiZ f& 1EEE 500
b, Z 57 Gt 5 U(P<0.05). L33,

2.4 KB EAFELCoxT A G ANCox[Al
H53#r, PR HARE AR R S, Dukes/r HIBHIHRIA
H3.774(95%CI1H2.079-6.852), F%/~BI M 78 Ham)
ZIBET ) e B P e AR B 3 13,7744 CHAHRIE N
4.433(95%C1N2.525-7.782), FnCH| g 1E Fmt %)
FET I b 5 2 A R 38 194,433 4%, DITHRE N
5.536(95%CI43.124-9.812), F DI FE RIS ZI 56T
F) f B e A 3 195,536 LR S /ML HRAE
H0.414(95%CIH0.245-0.698), 7 434k £ 3 1E FEmt
ZIFET IR FE 16 FE AR A0 8 1110.4146%; B (LHRAE
H0.295(95%C1H0.215-0.404), 27~ i 7 Ak B 70 St
ZIBET (1 fa [ AR 7 Ak 58 1190.295 6% ; TU M2PK#R
IKHRAE H5.006(95%C 1 H2.741-9.142), FRBATE (e
FEBT ZN O T 1 FE R A B PR R 5 115,006 £, COX-240K
HR1E 44.997(95%CTH3.025-8.256), 37~ B 3 78 5
B ZIBE T (1 fe 56 P 2 B P 238 194,997 4% ;. VimentingRik
HRIE N4.671(95%C1N2.857-7.637), #7834 75 5=
B ZI BB T 86 2 A2 I 1k A 3 14,67 1435 L3R4

2.5 A A& TU M2PK. COX-2. VimentinPH 43Rk
BEVFEAARMT RS, ZRAESITFENG =
4338, 5.070. 9.968,P<0.05). WLIA1.

3 18
K R T WA R 2 —, I =R R R

2021-06-08 | Volume 29 | Issue 11 |



A, . RUARARDNZEEEPTU M2PK, COX-2. VimentinfE ABZEEE PBVRIAZ L RIBRE N DT

= 1 PFRLETU M2PK, COX-2. VimentinfBIEZRIAXIEL (%))

4851 BlEL TU M2PK COX-2 Vimentin
Z2H 124 80(64.52) 77(62.09) 71(57.26)
WA 41 6(14.63) 6(14.63) 3(7.32)
t 30.722 27.765 31.069
P <0.001 <0.001 <0.001

TU M2PK: fEBM2 VARSI, COX-2: Ml EB-2; Vimentin: JWIFEDS.

R 2 FEFRIEFERZTU M2PK, COX-2. VimentinfBEZRIAZRIILL

IRERSEL fBlEL TU M2PK(n = 80) 7P COX-2(n =77) 2P Vimentin(n = 71) 7P
3l

=] 73 45(61.64) 43(58.90) 40(54.79)

1% 51 ssie863)  OMU080T gyepey)  O76U03BT 5ye07 004000424
e

<65% 50 28(56.00) 32(64.00) 29(58.00)

>6652 74 52(70.27) 2.654/0.103 45(60.81) 0.129/0.720 42(56.78) 0.019/0.891
RIS

4517 77 54(70.13) 50(64.94) 45(58.44)

B 47 26(55.32) 2.797/0.095 . 0.695/0.404 A 0.116/0.733
Dukes/)HA

A+B 68 36(52.94) 36(52.94) 33(48.53)

C+D 56 44(78.57) 8.812/0.003 H7321) 5.363/0.021 E— 4.688/0.030
IMEIRE

=, 0 81 47(58.02) 42(51.85) 39(48.15)

I 43 33(76.74) 4.300/0.038 —— 10.416/0.001 AT 7.921/0.005
PP A

o] 101 67(66.34) 63(62.38) 59(58.42)

Yo 3 e 0.788/0.375 14160.57) 0.018/0.893 1262471 0.298/0.585
TR

<b5cm 82 51(62.20) 54(65.85) 43(52.44)

=5 om i 29(69.05) 0.570/0.450 A 1.452/0.228 T 2.297/0.130

TU M2PK: fEBM2BVAEIER2ES; COX-2: MMELES-2; Vimentin: JRIFEDS.

B s R 22—, T ] s oK e O A, AR LR
B R R MM SRR T IR e T AT
ARG R R, AR CLZET R K e 12 W7 ) — T
PRSI AR, B RRME, 5% MR mi
Xt bl, H S R SR e, (E R b S B N
FAAME T s .

HAA SR it sk 2, W sk R 05
W LR bR SRR PR 199 PR R L S B
TSRS R REY), (BRI O T 45 AR I, FE T il
JE BB E . R — . TU M2PK A fE 41
P, (R BEA AL IR D 5 T B R TNAR R, I
PATCTEME AR A AEAE, DR, AT 7EAAR TR PRI 2 TU
M2PKEIE, HAEWFIE A, U M2PKALETHALIE IR S
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AP LR SR P i RIA, 5 MR R AR R R TIARR, B
H O IIRIE RN E L 25 P 8 A= b 41
Vimentinse {1 W] 22 45 6 85 [ KR R B RA, AR,
R R R R A B 71 H 2R 5 R R R R EY), I
FHESRERTRAS . KIS R A4 K, VimentinfE
FEME AT I BURYE =, 1R K7 07 2 o T S B
R ARSI M R, 2 B VKON FH 25 DN A F BAEAE K
et 12 T A AR 00 ) R R AT R P R Ak A K
Jargee e (P TU M2PK. Vimentinge ik 1B, 458K
B, 3 PHPERIE HIE 737 N64.52%, 57.26%, BIAFTE
—EIE RIS, VIR B ML Ak, IE
W EDLCOX-27E Pk N 4E AR R e IRES, S 5141 IR
T A R LE LR IEH Thie, 5 H B SORE IS B R AR
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® 3 KNFEBELERER

IRPRSEL ITES [FEERR 2 P
= 475 = 108) =1 = 16) 4

M3

£S5 73 64(87.67) 9(12.33)

£ 51 44(86.27) 7(13.73) 0.082 0.819
e

<65% 50 45(90.00) 5(10.00)

>65% 74 63(85.14) 11(14.86) 0.628 0.428
S ARA=1

5117 77 67(87.01) 10(12.99)

=17 47 41(87.23) 6(12.77) 0.001 0.972
Dukes7)HA

A+B 68 66(97.06) 2(2.94)

c+D 56 42(75.00) 14(25.00) 13.297 <0.001
IMEIRE

2. I 81 78(96.30) 3(3.70)

I 43 30(69.77) 13(30.23) 17.590 <0.001
PEpAS il

fRE 101 88(87.13) 13(12.87)

YRR 23 20(86.96) 3(13.04) 0.001 0.982
IR/

<5cm 82 71(86.59) 11(13.41)

>5cm 42 37(88.10) 5(11.90) 0.056 Sele
TU M2PK

el 80 66(82.50) 14(17.50)

] 44 42(95.45) 2(4.55) 4.239 0-040
COX-2

lialjas 77 63(81.82) 14(18.18)

] 47 45(95.74) 2(4.26) 0.037 0.025
Vimentin

(B 71 56(78.87) 15(21.13)

]S 53 52(98.11) 1(1.89) 9.996 0.002

TU M2PK: fEBM2AVRERES 2, COX-2: MEa(LEE-2; Vimentin: JWIFEDS.

i, Hoik BT A BRI R R, COX27EIE
WL P TR IE, BAE 4 B I 55 2 Flok v
Ji R A 4P S S A, AR A R B, W S 3
fHrhCOX-2FAPE# 1k %£62.09% s -5 FE41(P<<0.05). 44
B LinE ", EEZRCOX-26/8
Z 5 M ENGE . 228 KA G40 i E T R, B R
LR, SR MHI CyclinD 1 25803 IR 26 A B4 pa = i
TEGO/G A T Wi iS40 fu itk ADN A& RO o 227 ¢
, BHB AR, EIRE FE U, TU M2PK. COX-2.
Vimentin v fE3L[H 2 5 Kipde kAL RE, 8] BoNfh 7
VSV N ON 7R ST WA

KM FERS A R ELARFAE R TU M2PK. COX-2.
VimentinPH 42215 R K I, BE K i Dukes 7 #F5,
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MURETIRRAR, FIRTRFRIHERIA T 5 (P<0.05), &
WLTU M2PK. COX-2. Vimentint] GE[EI 2 5 Kz &
JERRE. BAFIETRFATU M2PK. COX-2. Vimentindi
HAETER, 25, mai oy 2R, s Ik R
W KBt BEAAE RS ET Hids
WEFEHR Y, Kl B s 5 0 S ArE . 80
FMELZFNEG KR, REIR. ZREILFEER LS
FARHF TN H VAN [F) AR A7 I B 3 — R R K
I EIRRFAE, 4kZECox[HIA 53 HT i, ZEE - TU M2PK.

COX-2. VimentinPHRIEHET 1N AL E WS
KR n4.665 CA I, ZWBLHTU M2PK. COX-2,

Vimentins& K7 kAR RIS falG K &, #t—5
Kaplan-Meier7;#7 & 7%, TU M2PK. COX-2. VimentinfH
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O, = RASERNEEEDTU M2PK. COX=2. VimentinfEAIZESBEOMZFIAL L RIGRE Y 7

® 4 KNiFESELEFERCox@IBDHT

RE Yij SE Wald y* P HR 95%Cl
Dukes/)HA

B 1.328 0.312 18.123 <0.05 3.774 2.079-6.852

C 1.489 0.313 22.632 <0.05 4.433 2.5256-7.782

D 1.711 0.314 29.705 <0.05 5.536 3.124-9.812
DIEE

as] -0.883 0.251 12.376 <0.05 0.414 0.245-0.698

=] -1.222 0.314 15.139 <0.05 0.295 0.215-0.404
TU M2PKZRIA 1.611 0.309 27.168 <0.05 5.006 2.741-9.142
COX-2FA 1.609 0.341 22.262 <0.05 4.997 3.025-8.256
VimentingRik 1.541 0.325 22.494 <0.05 4.671 2.857-7.637

ME{E: DukesDHA: A=1,B=2,C =3, D =4, HMUZE: DM = 1, DD = 2, &ML = 3; TU M2PK. COX-2. VimentingaA: BFIt = 0, (Bt =
1. TU M2PK: IEBM 2RV SEE; COX—-2: ML ER-2; Vimentin: JRIFES.

HEA75AFTRRIK A BT
£ 06 £ 06
& §
+ 044 Hi = 0.4 Hil
% n TU M2PKPAM: Bk n COX—2PHM:
02 + TU M2PK A 0.2 - = COX—2Bt
' O TU M2PKFAME—#5 5 ' 0 COX—2BHM:—#F5
+ TU M2PKFAME— 55 + COX—2BAM:—#:F5
0.0 0.0 A
0 3 6 9 12 0 3 6 9 12
implEl] (mo) Fsfa] (mo)
HEAFSIHTRRER
£ 06°
{&
T a- 413
i o VimentinHH:
0.2 - % VimentinfHMH:
: O VimentinfHH: - 55
+ VimentinfHH:—#: 55
0.0 1
0 3 6 9 12

FsE] (mo)

1 4FH%. TU M2PK: FREM2AY N RS, COX—2: IR VEE—2; Vimentin: JEEH.

MRk B IEAGERCT MRS P<0.05), IFSLTU (6156 R 2 H 0] BEdk = 2L, 11575 5 4k SR 7.
M2PK. COX-2. Vimenting&ik/K V5 & A %
RHY EAR SO L2 AAE TRV 5, e 4 ik

K BB 5TU M2PK. COX-2, Vimentin £ B A&, KJge B # @ FTU M2PK. COX-2.
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Vimentin 5 &%, AR GIERN A FEHRx 7 A A
T S VPAt R A AP I LRV AR B 0

XERR

LHE=

A AATAS R BB ST SR s A% S SR, K e (4
KR EIBLE ETHES. W0 H M A0 5 HREIR A
B, MG KA. H R TR e I 3 E AR e 4
P A B, T UA BB A a0 K, E %

SR AN TR A,
LB

S5 TR e A I T B 14 Jm BR A A 1 PR s ok 1) XU
ARSI ACRT EASEEIE G, 17 HLIE BE AUy i K
TiAE, B AR AR IS AR . S 2 S i
RIS EE . SR B, ARSI 3R T7
R R BRI RIRCeR R A
AR R

Eoat g =l

I S Sl I T N N o RS
R K W B S bR M2 875 R IR B
(tumor M2-pyruvate kinase, TU M2PK). 4 1L
-2(cyclooxygenase-2, COX-2). IR H(Vimentin)ZE+H
KPR 15 B AR 5 L BB T DA S A A7 A e 2 TR] )
KFR, VAR B R ORI, FaIT S A AR,

R E

AR GER FH AR A I ST A G R 15 B 5%,
Tk WSy 4 B £ ) B AR S O, s
Guik B 5 T HT 738 o b 3545 b 5 R e B8 o 1
KRB KA T

K 8% TU M2PK. COX-2. VimentinfH ik %
PrE TR R4, BAFIDukes7M . MBI, TU
M2PK. COX-2. Vimentin#it £# 1EAMFHOUMLL, 2
FH G FE L (P<0.05). TU M2PK. COX-2. Vimentin
PRI B VE AR AR T DI

FEAFPTU M2PK. COX-2. VimentinffjZ&ik 00 K
B IAEAT . Dukes . AMUREREISA B35 1050
i, R KR I R RS W — e A SR L
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REf=

AT TTRIRTRAE T PRSI K e i R T, (2
FEWAFAERBIRANE 2 . BETIN AV 55 17, 75 )
FALR SIS 1K, BB VI TR SRR NERTT, 1E3 M
DR AR LA b ARELIRANSZIE, DL E 2 58 R e
FRPR.
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