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Abstract:Objective To investigate the level changes of miR-637 in tissue biopsy specimens of patients
with Hashimoto's thyroiditis (HT) combined with papillary thyroid carcinoma (PTC),and its effect on the
proliferation, migration and invasion of thyroid cancer cells. Methods Tissue biopsy specimens of 92 HT pa-
tients treated in the hospital from June 2019 to June 2021 were collected,including 46 patients with only HT
(simple HT group) and 46 patients with HT complicated with PTC (HT complicated with PTC group). Real-
time quantitative PCR (qPCR) was used to detect the level of miR-637 in tissue biopsy specimens of the two
groups of patients. Cytological experiment: human thyroid cancer cells TPC-1 were divided into control group
which were without plasmid transfection, NC group transfected with negative control (NC) plasmid and miR-
637 group transfected with miR-637 plasmid. The cell proliferation ability of each group was detected by CCK8
method, the migration ability of each group was detected by cell scratch assay, the invasion ability of each
group was detected by Transwell assay,and the key proteins of migration and invasion, matrix metalloprotein-
ase 2 (MMP2) and matrix metalloproteinase 9 (MMP2), were detected by Western blot. Results Compared
with the simple HT group, the level of miR-637 in the tissue biopsy specimens of the HT complicated with
PTC group decreased,and the difference was statistically significant (P <C0. 01). Compared with the control
group,the proliferation ability of cells in the miR-637 group was reduced (P<C0. 05) ; the migration ability and

invasion ability were significantly reduced (P <C0. 05). Western blot showed that the protein expression levels
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of MMP2 and MMP9 in the miR-637 group significantly decreased (P<C0. 05). Conclusion The level of miR-
637 decreased in tissue biopsy specimens of patients with HT complicated with PTC. MiR-637 could inhibit

the proliferation, migration and invasion of human thyroid cancer cells,and its mechanism was related to the

inhibition of MMP2 and MMP9 protein expression.
Key words: miR-637;

matrix metalloproteinase

Hashimoto's thyroiditis;

B A HUIR i 6 CHT) & — R 3 5 f 58 1 H R IR
G o SOFRNE M IR B 20 A bk FROBROBR % 5 FROBR R L Sk R
(PTC) & — i M A 3 5 A1 1 R M Jiek 9+ 249 5 R IR
9 1 85 %0 , Ho ke A 2 2 B R it ARG R
gt . HT f1 PTC 22 i) B 26 & J&— A F 3L )
MLHT AT RE S 2 PTC A 8L L (H B A M JC 2 i . H
3 B 3k R RTAIL A 1 AN AE L PR B AR 3 4 T LT L Ry
T MU RNA(miRNA) & 5 % 3 Wik 14 2%
BT KEN 20~24 MR HAEMRHNEE £
Foft 2 A BT /R S IR B miRNA AT RUAE A X 4
Mg HT 5 HT £ IF PTC Wl 4 FrraEw™ . #
55 % B miR-637 #] fig 5% 3| LncRNA HOTTIP
¥ 76 PTC 403458 = 28 AT B o /2 vh % 4% 8 2L 4E
FAS A5 B 55 2 B miR-637/HEMGN #l 1] L) 32 |
Circ PSD3 J## i # PTC k", — It 107 4
PTC BEWHFFREN , MMP K% CHE T4 R
FEHEE 2(MMP2) f1 Caspase F ik X8 [ Caspase-
3 RKIKGWE BA B E MR CHET 4 4 B 5T K B
FFCBR B 968 40 i b PLGE (3 k86 7 2k i 4 s /&
FIEE 9 (MMPO) [ =35, M0 ] PLGF By RBFEIR T
MMP9 ()35, UL B IR MMP R % & 12 H AR
Ji g B 2L 0 R 4 L 30 MMP K% 5 miRNA
PP R A B TR R HT M PTC LA RS,
UL A 788 65 HT & JF PTC 834 98 il 41 21 b5
A miR-637 BZK A T4l HT B H 20 A 2
S, 3 2 20 2 S R T miR-637 X R 5 R 4 i 4
B8 TR ORR 22 VR T Ol 0k MMP 52 0% 8 R
Gy AT AL
1 #RE5F=E
1.1 AR W 2019 4F 6 H = 2021 4 6 H TARRE
IBITHY 92 B HT H & A9 R IR 20 2058 il p AR, o
ol HT 3 46 ) (3paf HT 4, HT &JF PTC #
FH 46 B (HT A I3F PTC 4, W4 B & FER
WA, Z RGP >>0.05), 4 AR
(D BEEFERRHHALERATIZ R HT 8 HT #IF
PTC; (2) T8k SHBURHA YT 5 5 (3) g i T Im b 55 8
COIGPR RGN 523 . HEBR AR 1 . £ Hofh 4> B P
PR . AHFSE BT A R X B IR TR R S Ot
ARBEACPEZE 01 oW A% . WCAE bR BB 9 BRI/ R
Ji g L 2 2E R AR A B T e 25 50 . A R OBR B 9 40 i
Pk TPC-1 W [ v [ R 2% B i 80 5% 55 W £ 8 22 5% 45 4
i A R R S o S A el S S 1 Bl T R

papillary thyroid carcinoma; migration; invasion;

ik,

1.2 U500 Spss R & DMEM g T 3¢ E
corning 2~ H . it 2B I35 A1 75 55 A R W T 8 KA
Ausbian A5 ;10 cm 40 EEFE ML .50 mL .08 .15
mL B0 W T 26 E Corning 2\ 7l ; miR-637 Jit ki &%
B X6 i (NC) Bk 55 1 T ) M Ribobio 23wl 3 51 4 M
AT A TR CERE B hABRA RS R . CCKS 4i il
B g K B MEAS IR S T AU R 3 5 A Al 5 S
St & PCR (qPCR) X F Fi £ [K A W, Western
blot HLIK AU F 3 [ Bio-rad A,

1.3 hik

1.3.1  qPCR £ I 241 21 28 fill b5 A (1) miR-637 7K
B2 S AR A AE WA T SE AT WS L R miR-
NA ¢cDNA Synthesis Kit #4725 5%, & 8 cDNA, ¥
FH SYBR Green PCR Master Mix Kit #47 miR-637
) qPCR Kl , T A # AV 7 oK I 2E 17 9 8 52 RNA i
54y, ffi ] 7500 Fast £ 48 #E 47 SC0F 2% 56 % & PCR,
Ko I 2% 3% B TSP 95 °C 10 min, 284 95 °C 10 s,
Bk 60 ‘C30 s, LM 72 °C20 5,40 NEH ., miR-637
E w8l Wk 5 -ACTGGGGGCTTTCGGGCTCT-
GCGT-3',U6 IE M54~ 5'-CTCGCTTCGGCAG-
CACATATA-3", &M 51 ¥¥5 ki@ F 519 . 7 U6 1E
FNZL L2 HE miR-637 AR A K,
1.3.2 4iffudfsE My TPC-1 ¥ 3% . DMEM 8 3%
WON & 10X 864 M . F % & 100 pg/mL HEHR
100 pg/mL) & CO, HFRFEMN . 5%CO, ,37 CHpE b
I MMUEE Y B T A A0 S O A i IR B
YLk 37 & Lipo3000 (Invitrogen 2 &) Ui B¥F NC i ki
Al miR-637 JFkr AT 8 Y. 8 h J5 . B4 hy 58 & K5 37
BT 5UCO, FiF#Mih 37 CHi 37,48 h J5 40 BI1E
9 NC 4 A miR-637 4 TR & 9246 . Rk i
L 1) 20 HLAE S X B

1.3.3 CCKS8 k4 itk TPC-1 Wy4afais ;. ™
5 4% B CCKS8 A6 I 57 & (db 5t R 3 R 2 /) 3 1 43
PEATHRAE X IR AH AN AL e 24 h 5 A0 LL 2X10° fY
WA 96 FLAR P L AE 37 C FEE S 24 h, [ AL
A 10 pI. CCK8 ¥ 5 ik 2 i A AL P A =0 [
23 52 WO FE CAD B SRR o 355 7 AL 855 3% 48 P
A 1.5 h, HES AR A0 2 7F 450 nm &by A fA,

1.3.4 AMRDYESCE B4R R TPC-1 4
MO HEAT I AL PR R 1X10° A /mL, R3] 6 FLAR .24
h G H 10 pmL A3k 3 B XDR , Q1R 5 FH 85 R £6 22 o



ERfhbhEFLFT 202247 A% 4345% 13 Int ] Lab Med,July 2022, Vol. 43,No. 13 * 1595 -

W (PBS) #3215 Ve 40 M 2~ 3 YR, 2215 R 5 15 3 14 4
M A T I B R . A 37 °C 5% CO, BiFEA
K% .24 h EH B GBORARECH 200 £5) .

1.3.5 Transwell R KHEHERSEHH
TPC-1 4R AT AL, AT 357, 9 755 %5 B 10" ~10°
A/mL, H 0. 4 mL 4 g2 W B Fh T Transwell /)N
L NERFREE 300 pL & 10% FBS. ¥ 24 LIk & T
R I%E 24 h 5, 8545 IR Transwell 3857 & Ui
W1 (EE corning 24 A YL {4 J5 78 W i B2 T W £ 40 |
R R ABE BN 200 17%) , AR 4 4 /N2 b B PL i £ 3 A4
IX I AT 40 B HE AT R A

1.3.6 Western blot 8l FEHF£E BHHAKRSE
I/ TPC-1 4 E T 1 mL RIPA % I 2@ W ok |42
BN B E A BCARMEEAWRE. A 5X
SDS W& [ RS vl & Wk 5 & . B AR 2 im
A [E) ( K E HE AT 5 DS 0 T i 685G P K VA 4 i PR TR
80 V 10 min, 3B IR K 120 V 1.5 h,J5 ¥ % PVDF
L 5% BSA HH. AR S — 5T MMP2 (1 :
2 000, Abcam) ,MMP9(1 : 10 000, Abcam) fll GAP-
DH(1 ¢ 10 000, Abcam) T 4 C VK#iid % . TBST %
3 WK, BEIR 5 min, IR S BT — 0 (1 ¢
2 000) 95 7& 1 h, TBST ¥EME 3 K. 4K 5 min, % H
ECL fb2% &L Mt 5% . i il Photoshop B4 43 #t
ARG AT T

1.4 Ziit2gab3E R SPSS23. 0 #1758 14y
Mr. fFEIESSAMITERELU »+5 £, 4H
R T My i — 25 P R B SNK-¢ #6565
THECF BB B 5 oy R R R AL R X K
5. P<<0.05 WERAGI¥E L,

2 % R

2.1 miR-637 fE4li HT 415 HT & 3f PTC 41 &

W N BB LS, T P<<0. 05; F1 NC 4 &, © P<<0. 05,

HHCRAR/ HOR AR 2 i R IR OK T iR Sl
HT A, HT & 3F PTC 20 miR-637 F&ik/KF B &
Mk (P<<0.01), WK1,

2.2 miR-637 X AHUIR BRI A0 ML TPC-1 240 ML i 1 19
P 5 R . miR-637 41 4 it 1 5 g B
TR, BARFH R 24,.48.72 h I A {5 K T 7] — i
[ %R ZH ) A {5 (P <<0. 05), 1fii NC 0 Fi1 %f e 4H He

B, E2RYLEIT#2EX(P>0.05), WHFE1,
2.0 >

1.5 ‘é'.
o'nne

-
(=]
1

L

+

-

g &
S &

o
o
1

miR-637 TEXIFAR

o
=)
|

&

W Hpa HT A Ib#, " " P<<0.01,

1 B4 HT A% HT &3 PTC A miR-637 Fi&
K FH LB

2.3 miR-637 Xf A HUAR BRI 40 i TPC-1 i 7% = 28

SO R SC R 43 B A H A AT RS BE ) UL A
2, SR L, miR-637 40 41 M iT B fig ) Rk . B
RFI A miR-637 4140 i Rl IR ¥ J&E ¥ F % B4l (P <<
0.05), 1 NC 4 Mxf A K ER LG IT¥E X
(P>0.05), i1t Transwell 5Z 5 4> 8 40 it 1% 28 g
J1 85 R R W5 0 B A H . miR-637 41 41 S 1R 22 fiE
JIBEAR , BAR FE I Fy miR-637 20 41 i f= 28 %5 /> T %) R
ZH(P<C0.05),1ff NC 21 fx} B4 b, 22 R LG i 2
X (P>0.05),

150

miR-637 &

100

RURIEEE (pm)
g
1

& 2 miR-637 3t A FRRRE MM TPC-1 IR MEBZEH N



+ 1596 - ERRBESFRE200224F 7 A% 43 %% 138 Int J Lab Med,July 2022, Vol. 43,No. 13

*x1 miR-637 3t A\ AR BREM A TPC-1 AREHE
I (zLts,A{HE)

205 24 h 48 h 72 h
popiisEiN 0.5840.11 0.76+0.17 1.1940. 14
NC 4 0.5740.14 0.79-40.12 1.21+0. 22
miR-637 41 0.4440.13"%  0.5840.17""  0.65+0.16" %

LR BB LA, T P<<0. 05 i NC 41 4,2 P<<0. 05,

2.4 miR-637 X} A HUR IR TPC-1 41 it MMP2 Fl
MMP9 I RIXBY W 55X A, miR-637 4
MMP2 fil MMP9 # H £ LB AL, 2 5 F Gt %2
X (P<C0.01) ;NC 45X B4 i, 2 7 RG24 =
X (P>0.05), WA 3,

pogiccpch NCZR

miR-6374R

MMP2

MMP9

GAPDH

2.0 = iR
== [0}7:]

=8 niR-6374R
:EJ k%

MMP2 MMP9
T IR A, P<<0.05, " " P<C0. 01,
B 3 miR-637 3+ A B 4K AR /& 40 g MMP2 #1 MMP9
EBRIENEI

3 it it

HT DUHIR IR R S0 A B PR o FR 1R 2 i i I
(9 B e v g 2 —" . BRI VT A IR o R 52
S H HT 5 W& R R ML SR E 2
] H A A PE Y . HT 45 o 4 2040 i % v 5% 1k =
[E] 9 6 R 7 BEAE A o gl 4 o0 L OR 0 T g R 8 MK
R WK B SR T RE it — 251 & PTC. HA 17
TER WL, T Bt — A, PTC 2 b i v
P TP IRE 2 30 A U8 6 200 43k R — R 20 kR 1 A R A%
FEAES R H O R B PR L AR U A, B
TGN R BRI REA M EERAE . K 10 % 1 B 3 78 f 4
FEHRT ] B B RS PR L 45 B LLUF 1R B T
Ja R A WO & B A R 55 4 R
(RPTLNM) | HUIR IR A8 2E {4 547 A0 A 2 k1 45 1)
ZWRE HT 43 PTC R E! . ABFFRAAT
92 il HT &35, IFLLER G I PTC Ry dbrif, il
THal HT B35 0 4 2U28 JI bR A miR-637 /K48
w0 HT & JF PTC 8 % i, miR-637 K5 A%, 4
7~ miR-637 W RE M — R AL B2 Wi gl HT 5 HT

43 PTC Wtrk

miR-637 & 22 Fl RGO I 45 45 5 o 1900 O e O 95
O3 WFFE B miR-637 1 4 $ 7] R ffk AT T A 17 17
) 982 200 e %) 358 5 R AR 28 L 1 38 miR-637 2§ U
Pt 0 184 5 A7 3 S 3 1 o O e 55 4N A AR 22, i A
miR-637 35 W 7 A S Y A 4 24 500 s A BF
g 46t miR-637 AT DL il JH 457 96 4 e QBC939 1) 3%
B HLAL 5 TR 4 208 (B B(CTSB) kg k5
A PRS2 638 1 Xk 86 491 3 bk ok A A Ak s & A 75 Bl
B % BB 2 1 31, & B0 miR-637 T LIAE g 3 bk o4 #F
T Ak £ 512 W7 17 0k 57 4 T 46 A A8 I PR 12 W B ) 4 ok
O F Rk A EEE T, T miR-
637 BT ZLIRE B DL b B 5T 45 A L AR 5T 5 I R
PrACH miR-637 ) 3 ik 22 S5 E 47 T WL o 5%, 38 o
CCKS8 228 % 4l jl 2% L B 407 T miR-637 XJ HAR i
57 200 6L o 98 2 0 S I RE B R ) 45 R 2 B miR-637 W[
DA S8 25 b AT 1 FRODR e 40 B 1% 36 M L O ELRR AR T HE
BREH MR ZERE 1. MR 0 Oy U B & 1 A
ol 2 R 5 O X R AT R e LA A
L2 27, hbaed A o o 35 T 4 i AR 1A S K B I AR
VS, WRgE B MMP2 1306 C/T A £ 75 M 7T Ak
IR R AN 5 WS ¢ AL NG £ L5 ) [
F 5 MMPY AT LA ) 35 22 40 i 6 JE BR 2R 1k
740 i A 3 5 TR, AT DL D) 22 i T AR
AL e 1 42 28 L 6 B 0 I 45 A R 6 L 38 1T LA
b RS W B Ak ST A bR R . ARG R miR-
637 ey T LA W& 0 MMP2 Fit MMPY 1 £k,
AT 548 6K 4 A 8 S 4/ 35 S5 A 6 g 0 1 4 B %) T RS
28, I HEN miR-637 7E A4l HT f 3% 2 il 20 241
FRAR R K- ET HT &9 PTC B & 1 RE S5 I R
FAFA — WA G, ) miR-637 K23k )5 MR #E T
TE I FECIR R 40 B S v s e S T B 5 R 4R
FPECLEA T A0 AR AE L H X RS HT
BEABIF PTC WA f5 ik — 285 .

25 bR AR BFSEAIE 52 miR-637 £ HT 4 PTC
BH R SR A AR K L AT RE K I R 2 W 2
YikR B, 3 H miR-637 AJ LU A TR 5 98 40 7%
P BEAR A0 I S B BB ) M2 22 88 ), HoAL I 5 5L R &
o B F G 5 P A OG . ROk 1 B 5T T DL aE— 25 g
HMG PRAE AR 5, 38 28 32 6% 43 40 A A 32 338 T4 e AE
(ROC) £ 45 73 #r 48 1F miR-637 & 75 0] LA #E 12 W
s HT 4 3F PTC, YLK i i %€ 6 4 &5 52 8 4% 3
miR-637 & 534 & 8 A 3 0GR N IR IR
W R I T R
2% ik
[1] ZHAO N,LIU X,WU C,et al. Changes in Treg numbers

and activity in papillary thyroid carcinoma with and with-

out Hashimoto's thyroiditis[JJ. J Int Med Res, 2020, 48
(4):300060520919222.



BRI ESFRL 2002247 A% 434%% 13

Int J Lab Med,July 2022, Vol. 43,No. 13

[2]

(3]

[4]

(5]

[7]

(8]

[9]

[10]

[11]

GRACEFFA G,PATRONE R, VIENI S, et al. Associa-
tion between Hashimoto's thyroiditis and papillary thy-
roid carcinoma: a retrospective analysis of 305 patients
[J]. BMC Endocr Disord,2019,19(Suppl 1) :S26

MOHR A M,MOTT J L. Overview of microRNA biolo-
gy[J7. Semin Liver Dis,2015,35(1):3-11.

DORRIS E R,SMYTH P,O'LEARY J J,et al. MiR141
expression differentiates hashimoto thyroiditis from PTC
and benign thyrocytes in irish archival thyroid tissues[J].
Front Endocrinol (Lausanne).2012,3(1):102.

YUAN Q.LIU Y,FAN Y,et al. LncRNA HOTTIP pro-
motes papillary thyroid carcinoma cell proliferation,inva-
sion and migration by regulating miR-637[J]. Int J Bio-
chem Cell Biol,2018,98(1):1-9.

WANG M, GAO Q,CHEN Y, et al. PAK4, a target of
miR-9-5p, promotes cell proliferation and inhibits apopto-
sis in colorectal cancer[]]. Cell Mol Biol Lett, 2019, 24
(1) .58.

SAFFAR H, SANII S, EMAMI B, et al. Evaluation of
MMP2 and Caspase-3 expression in 107 cases of papillary
thyroid carcinoma and its association with prognostic fac-
tors[ J]. Pathol Res Pract,2013,209(3):195-199.

HE J, SHEN N, HUANG X. Thyroid carcinoma cells
produce PLGF to enhance metastasis[ J]. Tumour Biol,
2015,36(11) :8601-8607.

PENTA L,COFINI M, LANCIOTTTI L, et. al. Hashimo-
to's disease and thyroid cancer in children:are they asso-
ciated[J]. Front Endocrinol (Lausanne),2018,9:565.
LIONTIRIS M I, MAZOKOPAKIS E E. A concise re-
view of Hashimoto thyroiditis (HT) and the importance
of iodine, selenium, vitamin D and gluten on the autoim-
munity and dietary management of HT patients. Points
that need more investigation[J |. Hell J] Nucl Med, 2017,
20(1):51-56.

RALLI M,ANGELETTI D.FIORE M, et al. Hashimoto'
s thyroiditis: an update on pathogenic mechanisms, diag-
nostic protocols, therapeutic strategies,and potential ma-

lignant transformation [[]J]. Autoimmun Rev, 2020, 19

(12]

[13]

[14]

[15]

[16]

[17]

18]

[19]

[20]

* 1597 -

(10):102649.

VASILEIADIS I, BOUTZIOS G, KARALAKI M, et al.
Papillary thyroid carcinoma of the isthmus:total thyroid-
ectomy or isthmusectomy[ J]. Am J Surg,2018,216(1);
135-139.

MICCOLI P,BAKKAR S. Surgical management of papil-
lary thyroid carcinoma: an overview[]]. Updates Surg,
2017,69(2) :145-150.

SHAO L, SUN W, ZHANG H, et al. Risk factors for
right paraesophageal lymph node metastasis in papillary
thyroid carcinoma:a meta-analysis[ J]. Surg Oncol, 2020,
32(1):90-98.

DU Y, WANG Y. MiR-637 inhibits proliferation and in-
vasion of hepatoma cells by targeted degradation of
AKTI1[J]. Eur Rev Med Pharmacol Sci,2019,23(2) :567-
575.

LI J.DING X,HAN S,et. al. Mir-637 inhibits the prolif-
eration of cholangiocarcinoma cell QBC939 through inter-
fering CTSB expression[J]. Eur Rev Med Pharmacol Sci,
2018,22(5) :1265-1276.

XU Y,ZHAO L,LIU H,et al. Diagnostic value of miR-
637 in patients with atherosclerosis and its predictive sig-
nificance for the future cardiovascular events[ ] ]. Vascu-
lar,2021,29(5) :704-710.

WANG H L.ZHOU P Y,ZHANG Y .et al. Relationships
between abnormal MMP2 expression and prognosis in
gastric cancer:a meta-analysis of cohort studies[J]. Canc-
er Biother Radiopharm,2014,29(4) .166-172.

ZHANG K, CHEN X, ZHOU ], et al. Association be-
tween MMP2-1306 C/T polymorphism and prostate
cancer susceptibility:a meta-analysis based on 3906 sub-
jects[J]. Oncotarget,2017,8(27) :45020-45029.

HUANG H. Matrix Metalloproteinase-9 (MMP-9) as a
cancer biomarker and MMP-9 biosensors: recent advances
[J]. Sensors (Basel) ,2018,18(10) :3249.

(Wi B3 .2021-11-23 &[] B #1:2022-03-16)

(455 1592 1)
[29] SIMPSON-HAIDARIS P J, RYBARCZYK B. Tumors

[30]

[31]

[32]

and fibrinogen: the role of fibrinogen as an extracellular
matrix protein[ J]. Ann N Y Acad Sci, 2001, 936:406-
425.

ZHENG S,SHEN J,JIAO Y,et al. Platelets and fibrino-
gen facilitate each other in protecting tumor cells from
natural killer cytotoxicity[ J]. Cancer Sci, 2009,100(5):
859-865.

SUZUKI T,SHIMADA H,NANAMI T,et al. Prognostic
significance of hyperfibrinogenemia in patients with e-
sophageal squamous cell carcinomal J]. Int J Clin Oncol,
2017,22(3) :461-468.

NIUJ Y,TIAN T,ZHU H Y.et al. Hyperfibrinogenemia

is a poor prognostic factor in diffuse large B cell lympho-

[33]

[34]

ma[J]. Ann Hematol,2018,97(10) :1841-1849.
MANTOVANI A, ALLAVENA P,SICA A,et al. Canc-
er-related inflammation [ ] ]. Nature, 2008, 454 (7203) ;
436-444.

IWAI N,OKUDA T,SAKAGAMI J,et al. Neutrophil to
lymphocyte ratio predicts prognosis in unresectable pan-

creatic cancer[J]. Sci Rep,2020,10(1):18758.

[35] KUBO H, MURAKAMI T, MATSUYAMA R, et al.

Prognostic impact of the neutrophil-to-lymphocyte ratio
in borderline resectable pancreatic ductal adenocarcinoma
treated with neoadjuvant chemoradiotherapy followed by
surgical resection[J]. World J Surg.2019,43(12):3153-
3160.

Wik B3 :2021-10-18 &9 H #1.2022-02-22)



