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ABSTRACT Objective: To investigate the relationship of expression of androgen receptor (AR), matrix metalloproteinase 9
(MMP-9), E-cadhenrin with clinicopathological characteristics and prognosis of triple negative breast cancer (TNBC) tissue. Methods:
Cancerous tissue and paracancerous tissue which were resected surgically in 91 patients with TNBC and 61 cases of breast hyperplasia
(control group) paraffin specimens which were collected in Shuyang Hospital Affiliated to Xuzhou Medical University from January
2014 to January 2017 were selected, expression of AR, MMP-9, E-cadhenrin was measured by immunohistochemical method. The rela-
tionship between the expression of AR, MMP-9, E-cadhenrin and the clinicopathological parameters of TNBC was analyzed, the rela-
tionship between the expression of AR, MMP-9, E-cadhenrin and the prognosis of patients with TNBC was analyzed by Kaplan Meier
survival curve, Cox risk ratio regression. Results: MMP-9 positive expression rate in TNBC cancerous tissue were higher than para-
cancerous tissue tissues and control group, AR, E-cadhenrin positive expression rate were lower than paracancerous tissues and control
group (P<0.05). Expression of AR was correlated with degree of differentiation, histological grade, lymph node status, expression of
MMP-9 was correlated with histological grade, lymph node status, Ki-67 expression, and expression of E-cadhenrin was correlated with
histological grade, lymph node status (P<0.05). Kaplan-Meier survival analysis showed that the survival rate of patients with positive ex-
pression of MMP-9 was lower than those of patients with negative expression of MMP-9, and the survival rate of patients with negative

expression of AR, E-cadhenrin was lower than that of patients with positive expression of AR, E-cadhenrin (P<0.05). COX regression
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analysis showed that lymph node status N1-2, positive expression of MMP-9, AR, E-cadhenrin negative expression were risk factors for
poor prognosis of TNBC patients (P<0.05). Conclusion: Excessive expression of MMP-9, lack of AR, E-cadhenrin expression were asso-
ciated with malignant invasion behavior of tumor and poor prognosis in TNBC patients, and evaluation of expression of AR, MMP-9,
E-cadhenrin could provide certain basis for prognosis prediction in TNBC patients.
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FIRRHEHZEREE (P<0.05), TNBC #4141+ MMP-9 fHH:

F IR G T 55 AU ST
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0.000), JEESEHLFINT IR MMP-9 MR R IV E R TS
222 L (P2=0.007,P=0.936),AR .E-cadhenrin [H¥: 3k 1%
T 55 4 RN IR 2H (x=6.379.9.106;9.391 .19.511, P=0.012
0.003;0.002,0.000), 554 ZIFN%F B4 AR \E-cadhenrin FH 1
Fak R K 22 B 04T 2% B L (x=0.588.,2.858, P=0.443
0.091), W3 1,
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Table 1 Differences of AR, MMP-9, E-cadherin expression in TNBC cancerous tissue, paracancerous tissue and control group [n(% )]

AR MMP-9 E-cadhenrin
Groups n
Negative Positive Negative Positive Negative Positive

Cancerous tissu 91 57(62.64) 34(37.36) 49(53.85) 42(45.15) 67(73.63) 24(26.37)
Paracancerous tissue 91 40(43.96) 51(56.04) 78(85.71) 13(14.29) 47(51.65) 44(48.35)
Control group 61 23(37.70) 38(62.30) 52(85.25) 9(14.75) 23(37.70) 38(62.30)

x* value 9.319 29.451 20.485

P value 0.008 0.000 0.000

2.2 AR MMP-9 E-cadhenrin &3i%x 5 TNBC I RHIBIFIEATIX

ES

P EE AL AH L2 SIS R ASIRES N1-2 i AR
FAPE LR R TR fh . A2 gh 1+ TGtk a5k
NO #23% (P<0.05), A4 IN%% PS8R S N1-2 Ki-67

R FRIR I E MMP-9 [R5 TAH LU 1 + 1190 ke
FEIRAS NO Ki-67 ik B H (P<0.05), LHA2- 0 RI%% bk
4R35 N1-2 83 E-cadhenrin FHHEFARME THLEDH 1 +
1% AR NO 35 (P<0.05), ILEE 2,

% 2 A[E TNBC g RFREHFAEE AR MMP-9 E-cadhenrin PRI FRIEZRAILLEL [51(%)]
Table 2 Comparison of positive expression rates of AR, MMP-9, E-cadherin among different clinicopathological features of TNBC [n( % )]

AR MMP-9 E-cadhenrin
Clinico-
. . Positive Positive Positive
pathological ~ Groupings n
expressionrate  x”value Pvalue expressionrate «’value Pvalue expressionrate «” value P value
parameters
(%) (%) (%)
2 S50 yearsold 51 20(35.21) 28(54.90) 11(21.57)
Age 0.212  0.645 3.573 0.059 1.380  0.240
<S50 yearsold 40 14(35.00) 14(35.00) 13(32.50)
Diameter of 2 2cm 55 19(34.55) 27(49.09) 14(25.45)
0472 0.492 0.483 0487 0.061  0.806
breast mass <2cm 36 15(41.67) 15(41.67) 10(27.78)
Low to
moderate 60 14(23.33) 33(55.00) 13(21.67)
Differentia-
differentiation 14.813  0.000 5.546 0.019 2.100  0.156
tion degree
Highly
31 20(64.52) 9(29.03) 11(35.48)
differentiated
Histological [+11 48 26(54.17) 13(27.08) 19(39.58)
) 12.257  0.000 14.865  0.000 9.129  0.003
grading il 43 8(18.60) 29(67.44) 5(11.63)
Lymph node NO 39 21(53.85) 12(30.77) 16(41.03)
7.924  0.005 6.500 0.011 7.546  0.006
status N1-2 52 13(25.00) 30(57.69) 8(15.38)
Low
) ) 38 14(36.84) 11(28.95) 13(34.21)
Ki-67 expression
0.008  0.931 7.773  0.005 2.064 0.151
expression High
) 53 20(37.74) 31(58.49) 11(20.75)
expression

Note: Bloom and Richardson grading were used for histological grading, the median of Ki-67 expression was taken as the cut-off value, the high

expression was higher than or equal to the threshold value, and the low expression was lower than the cut-off value.
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Y 32 35 & 1Y 79.47% (26/34) (Log-Rank x=5.993,pP=0.014),

MMP-9 [HHEFREH A AEE R 45.24%(19/42), {KF MMP-9 [
P 3235 # 19 75.51% (37/49) (Log-Rank x*=10.150, P=0.001),
E-cadhenrin BAPEFEIAH AN 55.22%(37/67), KT E-cad-
henrin FHPEZRIEH 1Y 79.17%(19/24) (Log-Rank x*=3.873, P=0.
049), WLF 1.
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Fig.1 Kaplan Meier survival curve of TNBC patients with different AR, MMP-9, E- cadherin expression

2.4 #Mn TNBC EEWMENHINE R

LA TNBC B E Ui AE G 0o B AS & (1= 48T12,0=
), WAAES FLIR M B AR AR B A2 ) Ik
M 450 A Ki-67 15 . AR MMP-9 E-cadhenrin Jy [ 25 &,
TR ZE A IR, LLEAT A 2R & R B A , e
o g =0.10, a0 1 =0.05, BAKZE COX KUK L 31l [m] Y= 43 #7445 1

TRAR R BEAME  ZH U A TS KL SRS N, MMP-9 5
%15 (AR E-cadhenrin fli 5155 TNBC B E HiF A X (P<
0.05), ZFZ COX R Eb il [71 19 43 A7 &5 5 S 7m kB A5 R 3
N1-2 MMP-9 ik AR E-cadhenrin {£2¢3k & TNBC H# il
JEARBERFE(P<0.05), L% 3,

%3 %M TNBC BEEFURHEEREMEEER COX MIFNH
Table 3 Univariate and multivariate COX regression analysis of prognosis in patients with TNBC

Univariate COX Multivariate COX
Independent variable

OR 95%CI P OR 95%Cl P

Age 1.053 0.963-1.165 0.253 - - -

Diameter of breast mass 1.324 0.993-1.457 0.109 - - -
Differentiation degree 1.459 1.305-1.595 0.019 1.202 0.986-1.323 0.059
Histological grading 1.552 1.442-1.627 0.013 1.233 0.991-1.336 0.052
Lymph node status 1.776 1.654-1.847 0.000 1.642 1.535-1.723 0.000
Ki-67 expression 1.679 1.805-1.657 0.000 1.302 0.995-1.386 0.135
AR 1.878 1.702-1.802 0.000 1.701 1.634-1.882 0.000
MMP-9 1.643 1.534-1.726 0.000 1.567 1.423-1.647 0.003
E-cadhenrin 1.723 1.659-1.843 0.000 1.649 1.534-1.798 0.002

RH CHAM AL AR, B R R F DL R Lt
Wk B ELZFERIT I B, AR A RALSWE) 2
MR TR LR 21 BV A I 63k TESLIR b o
AR} AR kAT AR ARG & B TNBC [ AR
PHAE 2 I8 R AL T 57 42U HRZL, AR PRPER RS BA B
B AERRRE | BARAYZE LU o G L B/ N IR L 25 56 RS T RE
et % NISUEE TNBC B AR B FRA R KT ER,
PR HER2 [P, AR B 2R354 814 0 R A AR,
TeBIR AR AEA = T IR . AWl i & 20 AR FH
PEHEAEFRE TS AR IR LA BUR B, 828 AR 78

3 PTig

TNBC & ER PR HER2 %5 [ 323834 1 [ 4 A LR 98, R
T = AN 52 A& TNBC BEAREFEHL mIAYT Pkt , HLpemit
Jr R HE TN, J2 T A LR B v 13 e 22 1 43 F A AL 0,
B TNBC Bk ik A 4 F LI BY T 98 3% 16 RIAT7
J7 BHIE TNBC JPEik e 3w s A AR, N TR PR 4 it
DEAE S
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g SRS A L ERK \PBK 15 54 Sl i ik 2 500G
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il , (R R R AT N, MMP-9 J&2 5 K fifk 40 i /1 ik
B — S5 ET E AR BT RS
ML A A5 2 R A BRI R, TR IR (R 22 R | LA A A iR
KL RS . ARSMIFSE & B MMP-9 AT i 7L 9
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TNBC i 41 41 MMP-9 335 B Ik & T 55 20 2L R0 0k R4
MMP-9 ik GHA 2RI kD E5ARZ N1-2 Ki-67 3
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ST R TR R A ZE S W, o TNBC i KA T N %
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MR G, DL EERR MMP-9 225 TNBC &% (248
W Rt R i, MMIP-O 38 3o 5 S M e A 40 &1 ke J A i e JE
IV e SR 1, A 240 4/ e o D S i , g 92 1 71
R PRAL TER 252, E-cadherin 255K 8 I MG A — 51, 78
TS B AR AT S S 0 3 I i S HE AN T RO
E-cadherin 4ii g 57 R H8T 5 & Fh A B 42 %4, JF Wat,
TGFB NF-«kB S LRl NiEfE 54, S 5E LRARAE .
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AHIRIB . ANMEAR EAE RS O B, TR G
E-cadherin % #01J /F ] , E-cadherin 2 1% A 01 i 20 g L 2 [1]
el Ae it b R ARG A S AL RIS , E-cadherin RiAHLZ ]
AN R B A S s S RE Sy b , £ f g LA R 2R
1ol B, AW SR K] E-cadherin 75 TNBC HRik T i,
E-cadherin ik SHLUA N, K EEFRS FIA R
J& 7 5%, Shetty %5 A\ P 38 i 7x TNBC 2 E-cadherin it 5
FHAPER 25 A G Luo 28 APA N (5 i ke il DNA 454
H I 4 A E-cadherin 323k, fE ik b K28 Bl A id 72, 23
TNBC $4% Jis Z FBET WA I KM ELK3 BHE E- &
55 TRIRSIE & -1 W3l E-cadherin 3iK)5 3 TNBC b fz
(] e AP0

£ I, TNBC % MMP-9 [HPERiA 3T AR .E-cadhen-
rin PHPEFEIAZE{K, MMP-9 AR E-cadhenrin 155 TNBC i
A R G AR 2R AT A RN TS B VTR OG o Al AR \MMP-9 |
E-cadhenrin AU BT TNBC 85 UG Al .

% # 3¢ #f(References)

[1] Feae s, sRIaHE. = B SLAR W95 M B Fe @ ig 77 (1], A4 Kid

iR, 2015, 26(3): 442-445
[2] Sporikova Z, Koudelakova V, Trojanec R, et al. Genetic Markers in

Triple-Negative Breast Cancer [J]. Clin Breast Cancer, 2018, 18(5):

¢841-¢850
[3] O'Conor CJ, Chen T, Gonzalez I, et al. Cancer stem cells in triple-neg-

ative breast cancer: a potential target and prognostic marker [J].

Biomark Med, 2018, 12(7): 813-820
[4] Gucalp A, Traina TA. Targeting the androgen receptor in triple-nega-

tive breast cancer[J]. Curr Probl Cancer, 2016, 40(2-4): 141-150

[5] Zm, B -F, de. RIS P AR & F 8 & TG & L[]
k5 53R a5 4 &, 2020, 36(7): 766-770

[6] #AEE, HLE, 787 3, F. AR £iA 5 5UMJE 21 A B X R 4F
ooy & ZAFS[I]. 0N B 25, 2019, 43(6): 846-849

[7] Alrehaili AA, Gharib AF, Karam RA, et al. Clinical significance of
plasma MMP-2 and MMP-9 levels as biomarkers for tumor expres-
sion in breast cancer patients in Egypt[J]. Mol Biol Rep, 2020, 47(2):
1153-1160

[8] Guo H, Dai Y, Wang A, et al. Association between expression of
MMP-7 and MMP-9 and pelvic lymph node and para-aortic lymph
node metastasis in early cervical cancer [J]. J Obstet Gynaecol Res,
2018, 44(7): 1274-1283

[9] Huang H. Matrix Metalloproteinase-9 (MMP-9) as a Cancer Biomarker
and MMP-9 Biosensors: Recent Advances[J]. Sensors (Basel), 2018,
18(10): 3249

[10] Mendonsa AM, Na TY, Gumbiner BM. E-cadherin in contact inhibi-
tion and cancer[J]. Oncogene, 2018, 37(35): 4769-4780

[11] Bruner HC, Derksen PWB. Loss of E-Cadherin-Dependent Cell-Cell
Adhesion and the Development and Progression of Cancer [J]. Cold
Spring Harb Perspect Biol, 2018, 10(3): 2029330

[12] Bure IV, Nemtsova MV, Zaletaev DV. Roles of E-cadherin and Non-
coding RNAs in the Epithelial-mesenchymal Transition and Progres-
sion in Gastric Cancer[J]. Int J Mol Sci, 2019, 20(12): 2870

[13] PR, SEA% 2R, AR R AR, 4. 3h &5 44 W38 3% A 2L SRR AR B A R L
T A Z A SURR S BN D] KRR F R E,
2019, 35(8): 1258-1261

[14] #FAL, ZBAR. ZMEIURIE ST R[] ¥ E-E5M A5 s
Bk &, 2020, 27(8): 1033-1037

[15] &5, T 5. AR/let-7 42 5 38347 = I M SUARR 39 74 04 5% 30 A
A le R L[], B 46 -k oA A, 2019, 13(5): 378-382

[16] Kucukzeybek BB, Bayoglu IV, Kucukzeybek Y, et al. Prognostic sig-
nificance of androgen receptor expression in HER2-positive and
triple-negative breast cancer[J]. Pol J Pathol, 2018, 69(2): 157-168

[17] Sunar V, T Dogan H, Sarici F, et al. Association between androgen
receptor status and prognosis in triple negative breast cancer [J]. J
BUON, 2018, 23(5): 1325-1330

(18] fewei, misr i, BT 7, F. M & TR AR F oy Rk A
g & X[J]. ki3l kK FM(EFHR), 2017, 37(5): 632-636

(19] 42wk, B 248, 20l §. s E TRERE ST 2 BILIRE
Py kARG RREE L [J] dw EARXFEFER (A RHAFHR),
2020, 40(1): 62-66

[20] Reggiani F, Labanca V, Mancuso P, et al. Adipose Progenitor Cell
Secretion of GM-CSF and MMP9 Promotes a Stromal and Immuno-
logical Microenvironment That Supports Breast Cancer Progression
[J]. Cancer Res, 2017, 77(18): 5169-5182

[21] Rz, Bwrm, % 3E, F. BRI EIRAS GP 7 E x5 F o LR
#% b 75 TNF-o, VEGF, MMP-2, MMP-9 7K -F 84 % v [J]. 3UAX, & 49
E St &, 2017, 17(23): 4525-4528

[22] %) 2 A, K#. = A 3L & & 4 FLIR R B 4848 RECK HIF-1a.
MMP9 & & & ik K-F TR N R E Lo H7([]]. + B EF, 2020, 55
(10): 1104-1107 (T 2977 T )



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol21 NO.15 AUG.2021

- 2977 -

[8] 2R & A, vty 38, folvil (ERAHHAILFE). 5 4 BIM]. LT ARL
A g4, 2011: 715-723

(9] F 2, Fokm, 3 dh, . R PR L 8 40T 537 42 )UIR ek N 45
B $ BT Ay Hal]. 5 A B 2 &, 2020, 36(2): 216-219

[10] Z#74%, TAH4E, #0245, 5. 84 2 I A R & A3 B 545 5 7 )L
NBNA #4~ T B 20 88 A B T I 565 & w4 09 % a [J]. 30K £ 40
& Fut &, 2020, 20(2): 349-352

[11] Zhou Q, Nifio DF, Yamaguchi Y, et al. Necrotizing enterocolitis in-
duces T lymphocyte-mediated injury in the developing mammalian
brain[J]. Sci Transl Med, 2021, 13(575): eaay6621

[12] GakAzka P, Chrzanowska M, StyczyNski J. Clinical Spectrum and
Outcomes of Neonatal Necrotizing Enterocolitis[J]. In Vivo, 2021, 35
(1): 585-591

[13] EAB. # 4 USRI A 25 I K Z AR 55 - 8095 5 BF 50 s L [7).
FRIUA 5 26 &, 2019, 46(12): 874-878

[14] E#. #7 £ IUIRIBIE D 4500 K L mauhl o Rt [J].
2019, 23(6): 1074-1077

[15] Bishay M, Simchowitz V, Harris K, et al. The Effect of Glutamine

ZHES,

Supplementation on Microbial Invasion in Surgical Infants Requiring
Parenteral Nutrition: Results of a Randomized Controlled Trial [J].
JPEN J Parenter Enteral Nutr, 2020, 44(1): 80-91

[16] Koob M, Viola A, Le Fur Y, et al. Creatine, Glutamine plus Gluta-
mate, and Macromolecules Are Decreased in the Central White Mat-
ter of Premature Neonates around Term [J]. PLoS One, 2016, 11(8):
€0160990

[17] 3R3R, R REWEREH K B A B B 2B e B A 7 L
FERE BT o b 04 o [J]. LR 52, 2016, 37(10): 1253-1255, 1256

[18] Moe-Byrne T, Brown JV, McGuire W. Glutamine supplementation to
prevent morbidity and mortality in preterm infants [J]. Cochrane
Database Syst Rev, 2016, 4(4): CD001457

[19] Brown JV, Moe-Byme T, McGuire W. Glutamine supplementation

for young infants with severe gastrointestinal disease [J]. Cochrane
Database Syst Rev, 2014, 15(12): CD005947

[20] Fauchere JC, Koller BM, Tschopp A, et al. Safety of Early High-Dose
Recombinant Erythropoietin for Neuroprotection in Very Preterm In-
fants[J]. J Pediatr, 2015, 167(1): 52-7.e1-3

[21] Fa. AR tm bk s & 5 R etk N 4 K J]. B FRUA 5 4 &,
2012, 39(4): 400-402

[22] Collado MC, Cernada M, Neu J, et al. Factors influencing gastroin-
testinal tract and microbiota immune interaction in preterm infants[J].
Pediatr Res, 2015, 77(6): 726-731

(23] pesc i, B H4A. M6 S LR QREGHFR . GmiA-F -6 xF
BT T )L am ) R e 0 IR0 B AL J] R B A K S 3R,
2020, 26(2): 158-162, 174

[24] Figueira RL, Gongalves FL, Simges AL, et al. Brain caspase-3 and in-
testinal FABP responses in preterm and term rats submitted to birth
asphyxia[J]. Braz J Med Biol Res, 2016, 49(7): €5258

[25] FRAR, JE TR, S b b ik 4 0 KB 0 Wi B BE A 5 i
TNF-o IL-6 7K P 4948 % [J]. 4 30 E 5 5 06 R, 2019, 16(23):
3421-3423, 3426

[26] Sevastiadou S, Malamitsi-Puchner A, Costalos C, et al. The impact of
oral glutamine supplementation on the intestinal permeability and in-
cidence of necrotizing enterocolitis/septicemia in premature neonates
[J]. I Matern Fetal Neonatal Med, 2011, 24(10): 1294-1300

(27] B, #RARik. ALLTfm M A A% 5T A USRS b s W 25 I S K
ST TRAF R[] P 4 A E 52, 2019, 17(8): 1340-1343

[28] Wang H, Zhang L, Jin Y. A meta-analysis of the protective effect of
recombinant human erythropoietin (thEPO) for neurodevelopment in
preterm infants[J]. Cell Biochem Biophys, 2015, 71(2): 795-802

[29] Yu'Y, Shiou SR, Guo Y, et al. Erythropoietin protects epithelial cells
from excessive autophagy and apoptosis in experimental neonatal

necrotizing enterocolitis[J]. PLoS One, 2013, 8(7): €69620

(E3EE 2972 1)

[23] Mehner C, Hockla A, Miller E, et al. Tumor cell-produced matrix
metalloproteinase 9 (MMP-9) drives malignant progression and
metastasis of basal-like triple negative breast cancer [J]. Oncotarget,
2014, 5(9): 2736-2749

[24] Chien YC, Liu LC, Ye HY, et al. EZH2 promotes migration and inva-
sion of triple-negative breast cancer cells via regulating
TIMP2-MMP-2/-9 pathway[J]. Am J Cancer Res, 2018, 8(3): 422-434

[25] Daulagala AC, Bridges MC, Kourtidis A. E-cadherin Beyond Struc-
ture: A Signaling Hub in Colon Homeostasis and Disease [J]. Int J
Mol Sci, 2019, 20(11): 2756

[26] Schumann-Gillett A, Mark AE, Deplazes E, et al. A potential new,

stable state of the E-cadherin strand-swapped dimer in solution [J].

Eur Biophys J, 2018, 47(1): 59-67

[27] Hu QP, Kuang JY, Yang QK, et al. Beyond a tumor suppressor: Solu-
ble E-cadherin promotes the progression of cancer [J]. Int J Cancer,
2016, 138(12): 2804-2812

[28] Shetty J, Rao C. Expression of E cadherin and Ki 67: Emerging Prog-
nostic Markers in Triple-Negative Breast Cancer[J]. Indian J Surg On-
col, 2019, 10(2): 377-381

[29] Luo CW, Wu CC, Chang SJ, et al. CHD4-mediated loss of E-cadherin
determines metastatic ability in triple-negative breast cancer cells[J].
Exp Cell Res, 2018, 363(1): 65-72

[30] Cho HJ, Oh N, Park JH, et al. ZEB1 Collaborates with ELK3 to Re-
press E-Cadherin Expression in Triple-Negative Breast Cancer Cells
[J]. Mol Cancer Res, 2019, 17(11): 2257-2266



