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The expression of EphA2 and GST-pi protein and their prognostic
significance for colorectal cancer”
LU Jun,ZHANG Yanling \CHEN Jie ,ZHANG Yan
Department of Pathology s Huaibei People’s Hospital s Huaibei s Anhui 235000 ,China

Abstract: Objective To detect the expression of erythropoietin-producing hepatocyte A2 (EphA2)protein
and glutathione S-transferase-pi (GST-pi) protein in colorectal cancer samples and evaluate their correlation to
clinicopathological characteristics and the prognosis of colorectal cancer patients. Methods The samples were
collected from 114 patients who underwent surgical resection for colorectal cancer in a hospital from June 2014
to February 2020. The expression levels of EphA2 protein and GST-pi protein in cancer tissues and matched
adjacent tissues were detected by immunohistochemical staining,and their relationships to clinicopathological
characteristic and overall survival rate of colorectal cancer patients was analyzed. Results The positive expres-
sion rates of EphA2 protein and GST-pi protein were 54.4% and 62. 3% ,respectively, which were significant-
ly higher than those of EpHAZ2 protein and GST-pi protein in adjacent tissues,and the difference was statisti-
cally significant (P <C0. 05). Compared with patients with EphA2 protein negative expression, patients with E-
phA2 protein positive expression had a higher proportion of tumors with maximum diameter =5 cm,lymph
node metastasis and lymph vessel invasion. The expression of GST-pi protein was correlated with the maxi-
mum tumor diameter and T stage of colorectal cancer patients (P <C0. 05). Kaplan-Meier survival analysis
showed that the 5-year overall survival rates of patients with EphA2 protein positive expression and negative

expression were 20. 1% and 68. 8% ,respectively,with statistical significance (X*=16.973,P<C0.001). The 5-
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year overall survival rates were 28.2% and 61. 8% for those with positive and negative expression of GST-pi
protein, respectively (X* =3. 974, P =0. 046). There was a significant survival difference between the two
groups. Univariate and multivariate Cox regression analysis revealed that the positive expression of EphA2
protein Chazard ratio=3. 442,95%CI ;1. 722 —6. 881, P <C0. 001) , the positive expression of GST-pi protein
(hazard ratio=2.203,95%CI :1. 088—4. 460, P =0. 028) , lymph node metastasis (hazard ratio=3. 627,95%
CI:1.699—7.742,P =0.001) and lymphovascular invasion Chazard ratio=2. 113,95%CI :1. 033 — 4. 322,
EphA2

protein and GST-pi protein might be used as valuable biomarkers for prognostic assessment of colorectal canc-

P =0.040) were independent predictors of poor prognosis in colorectal cancer patients. Conclusion

er patients.
Key words: colorectal cancer;

clinicopathological characteristics; prognosis

481 M i e 3R R Y & At BV RN A E LAY T
ATV i 9 22— o K e S A ) i A b R Y AR 4
A o 10 96 B 2R 0 18 i B A A AR s 2 Y. H
i 45 J s 1 B2 W R AR AR P 2 B TR 12
W S 2 28 Ah T i e a0 e A . AR A BB AT DL MUAR
YT ARG ARGEAIT 55 1EIG T 3K 55 B & &
5 R AT SR O 8 Akt e . © 8 H R4S 15 o I R
WITH— A\ RS . Wik, MBS 5 F
s 6 I 98 52 & B RS 1 W 5 A R R TR T PSR 1Y
il B E I R X,

VE Ry 52 AR I 2 IR IR Eph KR Y Z A 2 —
PRLT 20 M AR K P4 A2 (EphA2) & 1 B8 78
2 M3 B L S 20 M R O A 2 o AR S R R R
BB RSY . Bl Ok 2 893 98 UE 52 E-
phA2 5 H7E RS b . 7L B e SR E B A
JEE 1 5 B4 L B A i e S R P S R Ak D e
P55 TE 240 L 1) 20 M A A L e R i A AR 5 AR 2R I 7S 4
FP g ERBEEN M LS E R A
WL EphA2 HA7E [ ~ 11 W 41 23 b B 25 5
Tk M HATRES S TR AR R B R
I, & F EphA2 % 7 45 B W i 8 & v W5 h (2 1)
ERMKAR A PR . o5 — 5 T Ak 7 T 24 R J2 245 1 M e R
EEREBMETENZZ —., MWK S Pi
(GST-pD) HE A M H K S B B % i 2 — , 1
SR AR R R S AR R AL R B R
FERT, BFsE R, GST-pi & 115 4045 it 98 76 1 19
25 Tl X R 1) A SRR R TR AR O AR
Wi R GST-pi 8 H 745 B & A R e v VR T &
BTG B X, 8T i — 22 Bk DL L w5 T
b 2 0 10 TS A S A B 5 7 P 8 20 Ak G 0,07 1k ke
W7 114 B 25 B g A 2% EphA2 55 GST-pi
EM RN 00 T EphA2 B 15 GST-pi & 1
RBESEHEWIEIGIKFEESH LB ETREH LR,
)R I S i R RE 8 Ry 45 L R SR A Y TS DAl M)

erythropoietin-producing hepatocyte A2 ;

glutathione S-transferase-pi;

FHERYT R AL E Z IR . BRE T,

1 #H5AHE

11 ARACRE AR AHALFRARIE T 2014 4F 6
J #2020 4 2 A EARBI2 W b 245 B W 47 FRIE
YT 114 B B3 b B 65 B (57. 0%0) , 2ot 49
B (43.0%) AFE#EY 39~86 %, F1(63. 9+ 11.5) %,
BT AT 3 ¥ 2 R 5 21 2005 B 20 52 O DR M e L R
A B 42 37 3 AT ] 3 i B L AR Y SR YT . BB
A oE R R 5 B U5 %R, WO 114 1 8 35 Y ilm R
s B2 TR L B 5 R A AR IS LM L A L R
RAZ AR T 43 01k 45 56 7% (N 40 D) Lk
EL i AT R e AR A0 45 AR ) A 4 Ay AR B i
R DAALWHO) bR AERE , 45 N T 5
N W RS REEEER S S5 7 i TNM 4081 &R
G, AW R AT B 2 ad AR B I 440 B2 2 B 2 1
A FERRAS SR AL Z 0 B USRI  TR R
1.2 b drk FARYIER B bR A 43 il 4 B 4
AU PCEC Y 9 55 4l 2L e AT BT, DAFE I 4140 5 em
VL AR A A7 3] g A= 0 18 1E 5 i 6 RSEAE i g o5 4 4, )
R HIA IR By bR 5 A A3 SR ) R ALK A
MY 25 R SR 55 A SRR AR AT YT R L R
FER 4 pm B R R S S A 2D BT R R
JIE E5 o BE A v R AT K AR AL B, IR pH (R 7. 4
MFrERBRZ PR E R, =0T, R %E
3% 5 AL A W AL 3 10 min, DA BH T P9 IR 5 4R
LW B E . R 100 BG A s B 800 R RN
1: 200 % B EphA2 25 H (Abcam A #)) 5 GST-pi
HEH (Abcam A "D —HME R L. 4 Cid k., K
H R 98 4 20 598 5% 4 21000 i T PBS 92 vl i i Uk 3
i Ak 2L T E R T AR i AL W i HRP Arid —
UL, E 30 min; ME ¥V A5 DAB S E 5 min, 78 K
REY,

1.3 Z53AEE S WA FREMLIEI S A m A
BF (X 400) 38 i Y (A58 B (0 . Yol 2 51 4. 55 Yo



E AT ESF % 2023 4 3 A% 4 %% 58  Int ] Lab Med,March 2023, Vol. 44,No. 5 + 543

O, R ;2 Sy AE Y, B (3 4. R L
o, B ) 5 Y a3 H (THE 200 A4, 0 4 G
PR H A te<<5%.1 48 5% ~25%.2 4. >
25%~50%.3 43: >50% ~75% .4 4. >75%) . X
IR ZUY) F 0 S g gl €8 AT 2 8 B4 TR R 6
585 55 % 0 0 L A AR 40 A O L A5 3] 2 A R R £ 1Y R
VA Hor 0~4 70 iA R BAPE R 3K, >4 43k o B4
ik,

1.4 BV TR T ARIGIT 4S5 B i B A M1
AR5 32 I Bl VT L 4 21 B8 3 BE U5 5EORL 58 R JE R U
S foil L BE VT IS [R] R 1~ 71 A A, v 47 Bl 17 5[] A 36
~H.

1.5 Siitephb ¥ R SPSS23. 0 48 i #44 % #i 4w
AT . R X7 A 88 5 Fisher' s &% 1 46 40 XF E-
phA2 8 1 GST-pi & [R5 5 45 5 i i Kk 21 2
B OC R #4743 M5 R H Kaplan-Meier 3 fli 5 E-
phA2 A5 GST-pi 5 H M S PRI HBE D
SRR A 25 5 1 R R BB K 55 log-Rank
. i4h, i Cox Lo XU [l 5 485 784 X6f 5% i 45
Jon 9 FB UG W AR KBS R R AT 2 R A0 Hr
BT G343 W0 2 0 U, P<<0. 05 FoR 22 54 G 2%
2 & R

2.1 HBWRA AT I CHE VT FC Y 25 B i b A

.
. 5 ¥
. ¥ La
QY i
» "4
- &l A g
» X 3 100" i
A - .
4
o
. A~
100 pm

.
. ..
C A s >

114 .48 114 BlAR A 60 1 (52. 6 %) Jy 45 W 9 , 54
B (A7, 4 %) B B S KA (5. 6+£1.7)
em; AR A 22 28 A, 80 1] (70. 2%6) by L v o 4K R
Pt 34 191 (29. 8 %6 IR 43 b R o 5 4 2 BB bR AS A 4
T,~T, ¥ 39 #](34.2%),T,~T, ¥ 75 #](65.8%),
WL LB RS R 48, 290(55/114) 521, 1%(24/114) H B
WML, 14. 9% (17/114) LM 250 .

2.2 EphA2 HE .GST-pi & I ESS B br A i
Tk Ay R R EphA2 S GST-
pi EAEMK S5 h ¥ A HERE, WA 1. 7
114 45 & s 41 28 rh EphA2 5 GST-pi 8
B P A F B 54, 4% 1 62. 3%, W E =T —
HERBFHA PR RIEL, ZRAGITFEL(P<
0.05), W#FE1,

*1 b8 EphA2 EEE GST-pi EEEBER 5 ES
BAHFREERL2(%)]

EphA2 EH#EK

GST-pi &H 1 &R&

i n
FH 1 B FH 1 A 1
Jai 2 21 114 62(54.4)  52(45.6) 71(62.3)  43(37.7)
FEEA L 114 26(22.8) 88(77.2) 23(20.2)  91(79.8)
x* 23. 984 41.705
P <0. 001 <<0. 001
A
100 pm
B e S
100 pm

1

T A Sh EphA2 S ATESS EM R 40 B335 5 B o EphA2 IR A0 55 U P Y 3Rk €y GST-pi AL E SV P KL D o GST-

pi R A R AP R A,

B 1 EphA2 EA.GST-pi EEELHEMBARAREZTAHRFHFRIZ (X400)

2.3 EphA2 HH .GST-pi £ H &5 5 I K BLERE
FXZR 5 EphA2 HE MR E B E M L, EphA2

B IR R R B KA =>5 em (5 VA IIRES
SERSE AMELERL S LER. WL 2.



o 544 - EfrRbhEF4F20234 3 A% 4 %% 58 Int] Lab Med,March 2023, Vol. 44,No. 5

GST-pi HHARE G HWIE B AWM R KA R T
B (P <0, 05) , 1T 5 AR 1) L b Jeg £ L 241 21
2RI R 2 B R Uk I A AR R L M &R B TG ok
(P>0.05) ., 0% 3,

x2 EphA2 EAREEGEREEEIGKRFE

YFEME R (%)]
— EphA2 % ﬁ_ﬁﬂ £ EphA2 &M P
Fik(n=52) Fik(n=62)

A 1L871  0.171
<65 % 31(59. 6) 29(46. 8)
=65 % 21(40. ) 33(53.2)

P 0.797  0.372
5 32(61.5) 33(53.2)
% 20(38.5) 29(46. 8)

JiR 1o 0.019  0.890
% 27(51.9) 33(53.2)
IEL7] 25(48. 1) 29(46. 8)

JiRg Bk AR 4,662 0.031
<5 cm 34(65. 4) 28(45.2)
=5 cm 18(34. 6) 34(54. 8)

{2 2T 0.376  0.540
[N 35(67. 3) 45(72.6)
it 17(32.7) 17(27.4)

T 53441 0.503  0.478
T,~T, ¥ 16(30. 8) 23(37. 1)
T,~T, M 36(69. 2) 39(62.9)

iNSEaE g7 5.248  0.022
¥ 33(63.5) 26(41.9)
H 19(36.5) 36(58. 1)

W R 5.207 0,022
¥ 46(88.5) 44(71.0)
H 6(11.5) 18(29.0)

MR 0.159  0.690
P 45(86.5) 52(83.9)
H 7(13.5) 10(14. 1)

3 GSTpi BARKELEHEBEEEIERFEESEN
%R (%)]

GST-pi FHAMIPE  GST-pi 2 FIBATE
PSR Rt " . ¢ P

Fik(n=43) Fk =71
AR 0.399  0.528
<65 % 21(48.9) 39(54. 9)
=65 % 22(51.2) 32(45. 1)
P 0.041  0.840
5 24(55. 8) 47. 1

gR3 GSTp EAREEEEWEEE RKREFEN
K& (%)]
. GST-pi HHBIME  GST-pi A

WA Fik(n=43) Fikn =71 * P
e 19(44. 2) 30(42.3)

Jiegga o7 0.020  0.887
217 23(53.5) 37(52. 1D
H 20(46. 5) 34(47.9)

Jisgg Fe R AR 4,744 0.029
<5 cm 29(67. 4) 33(46.5)
=5 cm 14(32.6) 38(53.5)

AT 0.844  0.358
[ 4 28(65. 1) 52(73.2)
it 15(34.9) 19(26.8)

T 53-44] 4,642 0.031
T,~T, # 20(46.5) 19(26. 8)
T,~T, # 23(53.5) 52(73.2)

S5 0.010  0.922
7 22(51.2) 37(52. 1)
A 21(48.8) 34(47.9)

iSRS EZit) 0.852  0.356
B 32(74. 4) 58(81.7)
A 11(25. 6) 13(18.3)

2RI 1971 0.160
P 34(79. 1) 63(88.7)
H 9(20. 9) 8(11.3)

2.4 EphA2 H 1 .GST-pi R RIBTEL H e B H
TR E X BV N 50 BB SR T, A
FHH 3RS 5 B AR R 68. 3% A 43. 3%,
Kaplan-Meier 4217 43Hr £ 8] EphA2 5 H HYE R K &
FHHBEE EphA2 SE AP RABE W B2, —
HH S AR R AR BN 20, 1% 1 68. 8% . ZF A
Giitt g g X (XP = 16. 973, P <C0. 001), WL 2A,
GST-pi EHHPEF LS GST-pi HHFATER AR HE
) 5 AF SRR SR AN 9I R 28, 2% 1 61. 8% . 2 S H &t
e E X (X =3.974,P=0.046) , W& 2B,

7 LW EphA2 8 1 GST-pi i F &k
TELS H i 5B T TS O (8 . 245 & Il R G B =
BT T 8 A8 Cox [l 43 #r . 45 R W . EphA2
FEH M RB DK K (HR) = 3. 442, 95% CI :
1.722~6. 881, P <C0. 0011, GST-pi & {1 FH 1 % 15
(HR=2.203,95%CI :1.088~4.460,P =0.028) .7
EEE R (HR =3, 627,95%CI:1. 699~7.742,P =
0.001) J ik B2 1M 4§ 2 48 (HR = 2. 113, 95% CI :
1.033~4.322,P =0.040) /2 25 1 7 8 52 & Wls A
A Sy T R 2L LR 4



El PRt B e 4075 2023 45 3 1% 44 % 4% 53 Int ] Lab Med,March 2023, Vol. 44,No. 5 « 545 -
1.01 ey, 107 1
" T ey
o8 % sy 0. 8 3 1ﬁ
& 0.6 1 5 0.6 RN |
& b——
0. 4+ 0. 4 .
0.24 EphA2ZEAXRIA 0.2 GST-piEBARIA
ik e
| FEEEE | TEEEs
0 12 24 3 48 60 72 0 12 24 36 48 60 72
A & 7FRE (M A) B & 7FEHE (M A)
WA R EphA2 EHRZ S HMIERE BAEFRNRR ;BN GSTpi EARKSE HMEEE B EFRNRXR,
& 2 EphA2 EA.GST-pi EERZEEZEENEEELEFEENXR
=4 GEREETMEREEZENE . STE Cox 41
- B R G T EASEin
= HR(95%CD) P HR95%CI) P
G
=65 % vs. <65 % 1.264(0.716~2. 231) 0.419 — —
P51
Zovs. B 1.392(0. 764~2. 535) 0. 280 — —
Jifr g oz
E W vs. %5 1.015€0.577~1. 784) 0. 959 — —
Jif e e K AR
=5 cm ws. <5 cm 1. 235(0.702~2.172) 0.464 — —
i3]
534k vs. m Lo 1.564(0. 873~2.804) 0.133 — —
T 4339
T,~T, vs. T,~T,#l 1. 708(0. 973~2. 998) 0.062 — —
W 2 5 R
H os. T 2.966(1.479~5.950) 0.002 3.627(1. 699~7. 742) 0.001
I I 420
A ovs. T 2.060(1. 106~3. 837) 0.023 2.113(1. 033~4. 322) 0. 040
LB
A ovs. T 1.758(0. 898~3. 443) 0. 100 — —
EphA2 % 13k
FHAE os. BHE 3.600(1. 885~6.877) <0. 001 3.442(1.722~6.881) <<0. 001
GST-pi H Ik
FHAE vs. BHHE 1. 828(1.002~3. 335) 0. 045 2.203(1.088~4. 460) 0.028
T — RN THE .
3 it it ik 5 W TE ML R DE A AR R TS SOTT R R ALIR YT

SRS B e 1 25 AR T T R UTBR BRI
SR Y A KW AR EUS T R
J AR P 52 % e R AT3 SR 02 BRI BC e 88 3 0 TR I
M FEHR . RIS R E RGNS T

e U DA G R o+ @ R G L VA K e e R e S
A T PR B 1 EphA2 BB S GST-pi R R4S
ELMA B RAS i 3k, PPAG T AR R T LS B X
AWFFEIEE £ EphA2 5 GST-pi & 18 45



+ 546 - EfrRbhEF4F20234 3 A% 4 %% 58 Int] Lab Med,March 2023, Vol. 44,No. 5

F g 1 2 S B S PR R Gk T R A e R T
JEAEE R I bR AR, XL B4R EphA2 TEH S
GST-pi UK TS5 T A &Ktk BT R,
THE RS H IR T R R R A

EphA2 B [ 7 240 J % Ak g 1 45 A i 5 e B8
F AR il 22 4 O G 2¢O 8 E BF 5E SR R A
— L YRRGE L Eph A2 & 1 E 45 F 4 AR R L
T T 440 e g S5 22 b 0 b e v X B A L O HL Bk
5 by ik S iR R KLU 89 TRkt BO-
GAN Z"fE 58 £ B EphA2 B Apc™™ ™ /N L (1
F R B W E D T i R ) RN R R E-
phA2 7E i Mg & B b B A B REEMIEM. &
o as R R . 5 EphA2 AP R IL B E ML E-
phA2 F& [ B 235 B3 1 R i K42 =>5 em (5 1.
A SRS b A R I A R0 A L R
EphA2 EHW S5 T8 AWkt S5k E,
DUNNE % 9 fff 58 i — A UE 52 EphA2 & (I 4E N i
) R A 2 DR R AR T 45 L e A R ) i RS S R
7%. MARTINI % 43 T EphA2 % [ # £k 574
PR AR 25 10 ¢ R L R R AR T A E-
phA2 8 235 0T DL 1 75 5 40 M 08 T R0 40 i A
Gy~ G, BT, 300510 45 2 i 400 9 A 4, DT 306 2% i
Jo 2 ROV O R 2 M X R i — P L
R T EphA2 8 [ 76 45 B W it & % B T3k A5 M i
2y VR A L 22 B LT RE S I 2 B A BRI T — B
RIT R,

GST-pi 8 & — 27 N A W 2 b ad 8 v % 8
LR AR BF 5 & 0 AT LG 3 ST e R
HNRLRSE b ATP AR 5% 32 I L A ST 25 90 DA i
Jea 240 P P HE 1 AR 24 %80, 1S 0 ik 98 40 e X 1R T 25
ABLE . R IR Z W5 4Rl T GST-pi K H 1%
P Jirogg v ) S Rk AR LA b & AR R R TR AR
AR AR AR BUS — S W, WANG % 4
1 GST-pi 45 FI 75 B 4 W bn A< b 22 0] g 358 T
GST-pi 8RR R R B#F UG ANE. R, A
WF 5 & BT O L9898 55 ek A A b GST-pi 2 A
FR K 53 T X R A R 55 A 4T SR R T R T
JEROR LA S N 1 T U Rl i I SR LR
GST-pi tEFRIX 545 A B E WM R K2 K& T
S S5 (P <<0. 05), H GST-pi 2 [ BH ¥ ik 2 45
L R TR AR A S N R 22—, GST-pi
Y SR 33K 0] BE R A5 B 0 & A kR i B
ML 2 — V38 i/ 5 DNA $ 455 , 589 i 58 8 4R
Fa e LA a0 R A R AR L IRk S T R I — 2
5%, LA GST-pi & F7E 45 B s T M B0sEH .

LR, AR A R R EphA2 HEH S
GST-pi & 76 45 B W b 2 0 5 PH % 3235, JF 5 i

T AR 2R AR W S R AR SOAS RTIUS AT 5%, A R T
VB D 45 EL 1 i 78 TUR A B9 B 248

&% ik

[1] SIEGEL R L,MILLER K D,SAUER A G,et al. Colorec-
tal cancer statistics,2020[ J]. CA Cancer J Clin, 2020, 70
(3):145-164.

[2] RHFWE. .32, 5. 2015 4 A [E 25 B i & 0% Rl g
TG BG4 A L], o B A 2 75,2020, 30(4) £ 241-245.

[3] H=, EHIN. 2 BREEE W wmAT 8o i e L], R ntT
A ,2021,42(1) 1 149-152

[4] OSTERMAN E, HAMMARSTROM K, IMAM I, et al.
Recurrence risk after radical colorectal cancer surgery-less
than before, but how high is it? [J]. Cancers (Basel),
2020,12(11) :3308.

[5] ZHENG W,WU F,FU K,et al. Emerging mechanisms
and treatment progress on liver metastasis of colorectal
cancer[ J]. Onco Targets Ther,2021,14(6):3013-3036.

[6] PASQUALE E B. Eph receptors and ephrins in cancer:
bidirectional signalling and beyond[J]. Nat Rev Cancer,
2010,10(3):165-180.

[7] XIAO T,XIAO Y,WANG W,et al. Targeting EphA2 in
cancer| J |. ] Hematol Oncol,2020,13(1) :114.

[8] WILSON K,SHIUAN E,BRANTLEY-SIEDERS D M.
Oncogenic functions and therapeutic targeting of EphA2
in cancer[ J]. Oncogene,2021,40(14) :2483-2495.

[9] MAO L.YUAN W,CAI K,et al. EphA2-YESI-ANXA2
pathway promotes gastric cancer progression and metas-
tasis[ J]. Oncogene,2021,40(20) :3610-3623.

[10] HUANG C,CHEN Z,HE Y,et al. EphA2 promotes tu-
morigenicity of cervical cancer by up-regulating CDK6
[17.7 Cell Mol Med,2021,25(6) :2967-2975

[11] WANG H,HOU W,PERERA A,et al. Targeting EphA2
suppresses hepatocellular carcinoma initiation and pro-
gression by dual inhibition of JAK1/STAT3 and AKT
signaling[J]. Cell Rep,2021,34(8):108765.

[12] SONG W,HWANG Y,YOUNGBLOOD V M,et al. Tar-
geting EphA2 impairs cell cycle progression and growth
of basal-like/triple-negative breast cancers[]]. Oncogene,
2017,36(40) :5620-5630.

[13] BURASCHI S,NEILL T,XU S Q,et al. Progranulin/ EphA2
axis:a novel oncogenic mechanism in bladder cancer[ J]. Ma-
trix Biol,2020,93(11) :10-24.

[14] DUNNE P D, DASGUPTA S,BLAYNEY ] K, et al. E-
phA2 expression is a key driver of migration and invasion
and a poor prognostic marker in colorectal cancer[]]. Clin
Cancer Res,2016,22(1):230-242.

[15] GOTO S.KAWAKATSU M,IZUMI S,et al. Glutathione
S-transferase pi localizes in mitochondria and protects a-
gainst oxidative stress[]J]. Free Radic Biol Med, 2009, 46
(10):1392-1403.

[16] GRIMMINGER P P,MAUS M K,SCHNEIDER P M,et



ERAHREFRL 20233 A% 445%5H

Int ] Lab Med,March 2023, Vol. 44,No. 5

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

al. Glutathione S-transferase PI (GST-PI) mRNA ex-
pression and DNA methylation is involved in the patho-
genesis and prognosis of NSCLC[J]. Lung Cancer,2012,
78(1):87-91.

LU D,SHI H C,WANG Z X,et al. Multidrug resistance-
associated biomarkers PGP,GST-pi, Topo- Il and LRP as
prognostic factors in primary ovarian carcinomal ] ]. Br ]
Biomed Sci,2011,68(2) :69-74.

GENG M, WANG L,CHEN X,et al. The association be-
tween chemosensitivity and Pgp, GST-x and Topo Il ex-
pression in gastric cancer[J]. Diagn Pathol,2013,8(1):
198.

KR, PRV, M, 5. 4 8w 8w as
CTEN.E-cadherin & Vimentin & 4 #J % ik 7K 3F J 5 X
LI BRI AL B A A 297, 2020,25(5) :598-602.

FEBA R, SR 06 . B 07, %L 45 H s 4 2 Snail, pim-3. E-
cadherin Fl Her-2 23K 5 BlJ5 A0 &M 43 Hr [T ). SUARTH 4
KA A7 ,2021,26(3) :349-352.

ZHAO P,JIANG D,HUANG Y,et al. EphA2:a promis-
ing therapeutic target in breast cancer[ J]. ] Genet Ge-
nomics,2021,48(4) :261-267.

KUROSE H, UEDA K, KONDO R, et al. Elevated ex-

pression of EPHAZ2 is associated with poor prognosis af-

am

ter radical prostatectomy in prostate cancer[ J]. Antican-
cer Res,2019,39(11):6249-6257.

HUANG C, YUAN W, LAI C, et al. EphA2-to-YAP
pathway drives gastric cancer growth and therapy resist-
ance[ ] . Int J Cancer,2020,146(7) :1937-1949.

BOGAN C,CHEN J,O'SULLIVAN M G, et al. Loss of

[25]

[26]

[27]

[28]

[29]

[30]

* 547 -

Min/+ .
tumori-

EphA2 receptor tyrosine kinase reduces Apc
genesis[ J . Int ] Cancer,2009,124(6):1366-1371.
MARTINI G, CARDONE C, VITIELLO P P,et al. E-
PHAZ2 is a predictive biomarker of resistance and a po-
tential therapeutic target for improving antiepidermal
growth factor receptor therapy in colorectal cancer[ ]J].
Mol Cancer Ther,2019,18(4) :845-855.

TOWNSEND D M, TEW K D. The role of glutathione-S-
transferase in anti-cancer drug resistance[ J]. Oncogene,
2003,22(47) :7369-7375.

ZHANG Y,ZHOU T,DUAN J,et al. Inhibition of P-gly-
coprotein and glutathione S-transferase-pi mediated re-
sistance by fluoxetine in MCF-7/ADM cells[ ] ]. Biomed
Pharmacother,2013,67(8):757-762.

WANG Z.HE W, YANG G.,et al. Decreased expression
of GST pi is correlated with a poor prognosis in human e-
sophageal squamous carcinomal J]. BMC Cancer,2010,10
(5):352.

TONG X,ZHAO J,ZHANG Y,et al. Expression levels
of MRP1, GST-x, and GSK3p in ovarian cancer and the
relationship with drug resistance and prognosis of pa-
tients[J]. Oncol Lett,2019,18(1) ;22-28.

CHANDRA R K.BENTZ B G,HAINES G K,et al. Ex-
pression of glutathione s-transferase pi in benign mucosa,
Barrett's metaplasias and adenocarcinoma of the esopha-
gus[J]. Head Neck,2002,24(6) :575-581.

Wk B #1:2022-05-11 & [ B #1.2023-01-23)

(R3S 540 10

[4]

(5]

[6]

7]

[8]

(9]

[10]

FAHL, D3 zonulin 7EWEAR AR ZEEL PR T4 A 5 2
JeLT]. ZRm R S (B4 D - 2019,38(3) :532-535.
REYES H,ZAPATA R,HERNANDEZ I,et al. Is a leaky
gut involved in the pathogenesis of intrahepatic cholesta-
sis of pregnancy[]]. Hepatology,2006,43(4):715-722.
X IC R S 4 T k. 0T TR 55 M 3 R AR DG MR S R [T .
o P B A G AR A A, 2018, 24(5) 1 666-671.

M4EEE 3k 2 %, X . %%, Zonulin A 5 (4 7 38 1 A= 9 %
W b b 400 e S I 2 6 0 9 [T 0. ob Al AR oA e
2014,36(10):1362-1367.

AR XN PE IV, A TRV T R 2 40k I 4 2R -9
B R ot T 2 P SRR -3 3R 3k B PR LS L[ ]. b 4
JESHM R4 AR . 2016,33(9) £ 2200-2202.
O, Eat, B 5L HIE A PR JLITH A GPC3 Al
a-SMA 335 5 T Yy RE+8 b5 1 AH A3 7 [T 1. 5 MoK 2%
W CEZERRD ,2021,47(5) : 1237-1243.

TLETHE , MR 3, £ §F . 55, Glypican-3 &5 #) . A4 ¥ # T 6E &
U200 B e #0 1) 3R T A S HE R L] ). A A Bl 4, 2021, 33
(1) .:77-86.

[11]

[12]

[13]

[14]

[15]

UDOMSINPRASERT W, ANGKATHUNYAKUL N,
KLAIKEAW N, et al. Hepatic glypican-3 and alpha-
smooth muscle actin overexpressions reflect severity of
liver fibrosis and predict outcome after successful por-
toenterostomy in biliary atresial[ J]. Surgery, 2020, 167
(3):560-568.

DENIZ C D, OZLER S,SAYIN F K. Association of ad-
verse outcomes of intrahepatic cholestasis of pregnancy
with zonulin levels[J]. J Obstet Gynaecol, 2021,41(6):
904-909.

TRE Y, AR LL R TE T 5 T i S 5 AR
(00 AR R A2 4 (BR 24RO 2 2021,59(9) :30-36.

A R R T S AN TR] 22 JA] R Y 4 Ui 40 A P I
A BURE S L7 TBALALT ., AST 45 5 & Bl 7= JL&S =
LI PO EE 2, 2021,42(5) :504-507.

Fe = AR 2 R ER L SO R K T AR 4T R I 9 IR
TR FRURE TP 32 T B SO R A3 W 45 R 43 A LD ). W7 VLI K B2
%,2020,22(10) :1424-1426.

e H199.2022-05-07  1&E H#:2023-01-11)



