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Estrogen-ERa-36 signaling pathway involved in the development of intestinal metaplasia in gastric mucosa”
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[Abstract] Objective To study the relationship between estrogen-ERq-36 signaling pathway and intes-
tinal metaplasia in gastric mucosa. Methods A mouse model of intestinal metaplasia in gastric mucosa was es-
tablished, recombinant GES-1 cell line up-regulated or silenced the expression of ER-q 36 were constructed.
The occurrence of intestinal metaplasia and the expression of related markers were detected by routine HE
staining ,immunohistochemistry and Western blot. Results The success rate of establishing intestinal meta-
plasia animal model in male mice was much higher than that in female mice (P<C0. 05),but there was no sta-
tistically significant difference when compared with ovariectomized femal mice. The incidence of intestinal met-
aplasia in men was higher than that in premaenopausal women, but there was no significant difference between
men and women after menopausa. In this study,it was found that ERa-36,a novel estrogen receptor,was high-
ly expressed in gastric mucosal cells with intestinal metaplasia, while COX2,a marker of intestinal epithelial
cells,was highly expressed in gastric mucosal cells with high expression of ER-36. Conclusion Estrogen-ERa-
36 signaling pathway plays an important role in gastric mucosal intestinal metaplasia.

[ Key words | estrogen; ERa-36;intestinal metaplasia; COX-2

ERE RS Vo E S VA R VAR e T e
R R R A 2 . R R R
ik, —&RkBME R, 5 4477 R AL, 8 R &

AR A 2 2. 18 M ZE 48 M 4% (chronic
atrophic gastritis, CAG) &2 3 [ 5 48 1) & 2 9% 5l ik
L g b A A O ) & CAG W HE BN B2 —.
PRI P Al TN Sy i B 8D S g 1 3 e R AR L (]

*  BETH:EFKHAREER S B H (30870981,81272754,81470110)

Jifr g6 2 g L RIS #1514 . E-mail: liulijlang@163. com,

HRANHIATE.

WIS R I 1 5 2 2 S i 2o B R R R R Z
Jy2s 1M Z WG X R 2E R B R . B
R L P A P A M A R AR R ) M R T R BHL A
LT B RN . kB REEA R 20X 1
T FiRiE.CAG BN R EmIL LR ERER TL
P E T JCHA |1 IR AT # (Helicobacter pylori, H. py-

TEE B A A 977 —) W BIE R AR, TENEF



1276

lorD JEY 1y LM B E A8 J5 CAG WY R R & #i T &
HZAE e . i 71 98 o A8 v s B3R Ak Y L ] K
FRERREE B A S Tt fTHPOER R 25
TEH R A REARE A A B R LK E. S Si s R,
W 2 0 A A A e v A T M R 3R T BHLAS CAG 5K
5 SR v i A i kL R R e, B ETIA
N B A A B A 22 R,

1 #R5HE

1.1 BB BALB/c /bR T4 B K% [F o 12
SRR ST B ot L BEPE 200 HURTHEE 100 HL,6~38
JEIE L T4 5 9 B (SPF) 4 5 N-H - N-fif 3 N- 7 il
FEACCMNNG) W 5 & it g AR 9 B3 A BR A Al
ERa-36 HL A H 3 5 T JE — 2082 5 G O 3 ol K2, 96
FE] P A LIS » GES-1 20 i W [ 34 15 24 g 52 56
Hty, COX-2 H K (sc-19999) , £ Bractin Hi 44 (sc-
517582) 1 H Santa Cruz 23w, A7 W A9 BAR B A% 12 1L
FPhite 1gG(ZB-5301) AR B A5 i 1 F bt /b B 1gG
(ZB-5305) B i 7 e 2 1 2k 2% SP ik 7l & O B/
Ga it B U0 R YR BRI R S8 . SP-9000) 14 H b5t
TR S E MR ARG R AF . T Western blot i
I B 15 3R AL 2 % 6k ) ECL #il BCA & 15 ik 7
BN EE R RAEWHEARA R F R, P ED ™
e R M (PVDE) i H 22 & Millipore 23 .
1.2 Jiik

1.2.1 BALB/c/NRE FEM LS W B ARy ¢
PE/NVER 200 H HEPE/NEL 100 HL6~8 JEl % (A 5T i 24
20 g, JEEL 100 HMEPE /I B SCHR A 48 0 5 30 7 ik
S A W DERC X RN i N o W A e
53 3 2L HEME/NEL 100 H L B OISR ME M /N BRL 100
SRV /N B 100 H, AR 45 Pk 10 HAE X B8
AN TR E YooK H A 90 WA Fa /R
B A A sh R R, o MNNG % i T8 4k i
B AR CBEAEVREE S 1 g/ L) ol T ERE A A7 R T 2%
TR B LU 100 pg/L, BRXTHRZH /N RO A
AN B S8 96 43 22 TROKOf Bl L MNING 335 )
(ME— KU o [, 5 T A AERRE B 1 R BB
TEHE S 2 RES| . A AT . 16 10 )5 . &b JE i
Bl A/ B A B T W% A A 2o AR Al Cl L
Bi T WS A AR A0 A K B L)) LG IE 2
B B R AL s A AL . i A W) Sk
FOLVLIL R F B 2E A PR 23 B il

1.2.2 184 E & ARG LR AR b g 1k & A A
W 4E 43 BT YL R B2 W Jr A0 a8 b 48 o T A Y B e
2010 4F 1 J1 % 2016 4 12 J] Br A 18 P B & 1E K br A<
it 5 326 @i, Ko 53 3 084 B 4 2 242 B, B AT B

FREF 201954 A% 4845 % 84

AU S5 5 FH 10 0 1) v PR S [ I R A A B
Y1 VR VIR -2 (HE) 34 0 )5, 289 4 vh 2% 11
PR e DA b s & B8 AR 5 R O X I Ak R B R (L
BT 1/3 AL BmA R 1 9T 1/3~2/3 fijik
Ay 2 b B >2/3 AR Bk 3 SR
BE) . R 4 25 (45 ~55 %) [l ME 2 AR AR IR I 1L
B A% T LA 2 Bk L A 2 109 £ P R 7 4 0% 1) 55 1 AR
HAUNFR R BR R 4 2R E. il A
TR L ZUAR AR 1 35 BT 28 YT K 2 B8 24 A8 Pl 24 7 B 4
o LB R R B

1.2.3  QRAEEHLAAR I S 20 20k 24 46 I ™ 4%
Fie B ] SP R & U6 B B R AT #R A A B T R
WAL RS 2K 20 FAL R (H, O 1 10 min R
DAL Aok ST A T O P A TR A % P R R AT B B
528K 5 1020 i 4 I = iR B 10 min, —$1 37 CH%
H 2 h, 40 37 CHEH 30 min, L& f] DAB &4, 7
KRZEGY K GBI F R

1.2.4 Western blot 525 W4 EE £ AKH N
VKRR AR AR CREA T fe AR £ B e 45 15 61D, |
RIS J7 1 WSO B 1 EAT T e BE A IR - 2R TR T
JHe 358 e L Uk (SDS-PAGE) , Wik J5 1 % & PVDF Ji,
5B B TBST (& 0. 1% Tween-20 19
TBS) 37 C M 60 min, —#i ERa-36,CDX-2,B-actin
Pilk 4 CHEF K. TBST YL 3 K. &R 5 min, i
ARE BE B R 3ok Ak 0 8 A A 1 S 0N BRI AR
IgG,37 CHEHE 60 min, TBST {E¥E 5 min X 3 K.,
ECL k2% &6 46

1.2.5 4 Y FAS [) ok B2 0 R B 5 MINING X
GES-1 4l i f ERa-36 1 COX-2 £ikM M  ERo-
36 FIA TR A sSIRNA T4 Bk iy IR — B 82 i g
AL BT . A 5L Ye 4% B LipoFiter™ Liposom-
al Transfection Reagent &5 & vd BH 35 #52E 46 B8 36 17
ey, 1X10° A~ GES-1 ZH I 94570 T 10 e HAR Y
BrSRMLrp it 4, 24 b J 4 ff 3 R Ok . e BRG I 43 22
Ko¥ 4.6 pg 1 ERa-36 Rk Tk G Rk 4D 5 siR-
NA T4 Bk (T #2440 5 iR & F 4. 8 pl Li-
poFiter™
3 e de AN f . B g 6 hJE 45T i A B e e i )
MR IR A B SR 48 WG T Se 5. 40 i 43 71 T
20 pmol/L ) MNNG 0. 1 nmol/L (4= B AR ) 1)
WE % (E,) .5 pmol/L (24 P 7 W BF) (1 E, . 20
pmol/L # MNNG Bt40. 1 nmol/L # E, .20 pmol/L
7 MNNG Bt 4 5 pmol/L i E, &L # 24 h J5.
Western blot FiE#K M ERa-36 K COX-2 33k,
1.3 Zeit2eabs SR A SPSSI10. 0 #1443 B B 4

Liposomal Transfection Reagent #5 4t iz



FTREF 201954 A% 4845 % 84

IEADAR R Tt FoR 4 BRI ¢ K6
% Z A BRI TT 220 o THROSERH LR T o
K, LA P<<0.05 W 2ERA Gt 2.
2 & R
2.1 BALB/c/NRBHBEMALSI YR E L
ZER R S FEAE 10 SR I P /) R 2% B S HE P /) B
M A e A AR /N B L 1. R X
M2 25 B S O /) B Xk 2L R P8 0 R 28 /0N L3S R
HE LR .

1 IREHBRBUHYEE LR

A LB R E = (n)

415 no kR g EE P
W /N B 90 44 25 17 4 73.25¢  <0.01°
T/ B 90 3 15 30 42 58.66> <<0.01

F U0 B MEPE /N B 90 10 12 27 41 4.27¢ 0.23¢

K P EAMR A SR BT MM/ B os. MEPEAN B
PE/NBL os. 25 O SRLMETE /N B s MEPE /DN B os. 25 B SREPE /)N B

2.2 AFEPER AR REZR ANREMEE RALM
Bhep Bk S o VAR EE L 55 1 W Al 1 e AR SRR A
EE TR m Lt HRES L RN L kER
TG it 2¢ 2 L (P>0.05), W2,

F2  BUBRAKES IS

ERRBETM
el <45 () >55%(w Y g
5 404 1576 21.8 <£0.01
% 220 1320
2.3 ANARALHRA RN LML FR ISR ok

VR VL5 B2 W7 T R A Ik 4 X LT 5 DU s B 1
A A A8 TR R AEAS TS PR AT B A i
5T E N AL ZURE R 4% 20 {5, JT] 4 928 2H 2R Ak 25 19 O
AN IR R o ERa-36 il COX-2 33k . ERa-
36, COX-2 FHPE R IR 3220 A0 T 6 1520 1 i) 40 A JisE
AL, ] Image-pro plus 6. 0 B3 B FHAE 2 ik
X -2 e B . 25 R woR A B ik r 18 1 B R AR
A ERa-36 Fl COX-2 [ Rk B & T A4 ik
(18 PE E REEA, 22 R A ST %5 L (P<0.05), I
K 1A~G,

2.4 NGB R LUREA Western blot 5255 6
SEIR SR SR TR T T K B2 T BT A AR B B 4
HVREA, P a5 A R i A 0 48 1 R AR AS
REEA B8 E R AR LA K 15 B, TR
WP N b RIPA i i e BE6 B 45 05 76 32 AL 24
B AR R RS A — 80 C UKA A7
P47 5 W Ak 1 0% 1 B R AE A T ERe-36 #l COX-2

1277

MR TAEA NS REAR L 2Z 74501

P<0.05

O ik
u T

KT
GEHANF

COX-2

L 12 :
S 1.0
28 o8
5% o.eJ O Rtk
g £ 04 u TR
= 02

0

0
G ER-a36

ER-a36
COX-2

B-actin

| ER-a36 COX-2

AR A2 M H & HE 32 (X200 s B 47 i L 1918+
K2Rk ERe36( X 200); C: 4 I 1k 1918 1 B & 5 £ ik COX-2(X
2000 D AR AL B 1 B R HE B2 (<2000 E: AN A T Ak 19 18
P B R Ak ERa-36(X200) s F: AR PEAT i 16 1918 4 18 4 AR £ % COX-
20X 200) 5 G 6 BURE A 1 Ak 1 1 1 1 6 TR 14 1 1k i 1 vk 1 R &
100 481, FH G 328 2 24k 25 U 35 3 IR W ERe-36 Al COX-2 ik, i Tm-
age-pro plus6. 0 FKAF 437 - 44 6% B ; H: Western blot Jy i 4 il £ 45
T Ak i 18 1 B 4 (case 1~ case 4) M FE A I 1k i 12 1 8 % (case 5~
case 8) H1 ERa-36 1 COX-2 ik ; 1. FEH MAMEG 1k 118 M 5 % 50
2 LR A 25 15 . Western blot J5 43 5l K 1 ERe-36 1 COX-2
ik, ] Tmage-pro plus6. 0 #1443 7 V- 250 2% B2

E1 HEMFTEFHUNEEE XIRA P ERe-36

M COX-2 Rix

2.5 ANREWE E, X ERe36 fil COX-2 £k
Wi SRR SR R, B ] MNNG AR BEOR fE 15 5
ERa-36 fil COX-2 {3k, A BRI B E, A fg sl
WS COX-2 ik, il LR #F ERa-36 )32k, 25 #
PERVRE E, AREHMIE S COX-2 33k, vl U
ERa-36 fyRik. A BRPEAGMRE E, Al MNNG B A Ak
PG ERa-36 ik m, H COX-2 il ikt 1 5 24
YRR E E, A MNNG BEA 4B S A EA S COX-
2 mRE LA 2,



1278

C0X-2

A B

EREXFRIEKF

a
20 pmol/L MNNG —
0.1 mmol/LE2  —
5mmol/L E2 - -

ERa-36 [ —

COX-2

- + - +

1

Bactin SR X
ERG-36 e e > —— > —— 1
cox-2 e —

[B-actin ——————
ERG-36 mmm s o e .
COX-2 ERa-36 COX-2

*
nomom
40 000D

2

24h

v

3 C0X-2

e p—p—

B-actin -EeEEREEREEe——— ) 1 2 3

24h
20 pnmol/LMNNG+ 0.1 nmol /L E2

B3

%

12 3 2,
ERo-gs I Bl

B4

&

i

i 0

F

1
=2
3

COX-2

0.1 nmol/LE2

p-actin ERu-36 COX-2

24h
20 ol /LMNNG+

m

AB: i £k FI T 98 ERa-36 KK 1 GES-1 4fi Jig # * ERe-36 Fl
COX-2 %3k (*: P<<0. 05,5 GES-1 41 k%) ; C, D: 5 s Bt 4
MNNG 24 Fft ¥ A% ¥ BF E, (0. 1 nmol/L) 1245 B & ¥k & E, (5
pmol /L) 4 FLIE  H B4 L GES-1 Je HoH 41 4 s #k 24 h J5 ERo-36
1 COX-2 F3RAEAL* : P<C0. 05, 55 [F) Fl 41 o ) F 25 11 (39 41 v 375 570 % 4
M () B EVF T MNNG R SEPEAR YR B B, 403 GES-1 FIEE 2
AN kE 24 h J5 ,ERa-36 F1 COX-2 FiA L[> . P<<0. 05, 5 [7] Fh 41 s
2 e R PR RV SR BRAL () LA 5 1. GES-1 45 2. 3 Rk 453 T
E7 ki)

& 2 AERE E, 3t ERe-36 1 COX-2 FiE IS0

304t i

AT B A B R s . A kAL TR S
E, %, E, Wil 5 E, Z K (ER) 454 1 & 15 £
HEF RN . WEIE R AR N B 2 R A/ 8 AR E
(ML) E, RS FLIR . 75 I 54 4k E,
WS E . W8 W MERE 50 ME R5EH)
BIRext B, oG5 AN . By {5 B 7R B AR SR
B BB A AE i AR B K o8 A B A O R o % ST
iR Can LR g P22 i IO Bk A 9 S B R AR I R AR
KRR BAE

E, 4 SMESZSER T RRANT .
(DER 4% ERa fil ERB P/~ iF % ; (2) ERa Hil ERB
Al BT AR A (D E, A~ 3015 515 T 40
15 240 M A% (2 R A2 A0 M R (IR 22 iR 42 T Zomr K
WA (mtDNA B12) . FH i E, 2 53047 09 48 ¥ 2% 2 g
Can g 2R < L oA 5 08 T2 4 IR A SURCE T 40 i % ik
125 (DBRARGEAIXS 5> F Bl 66 X10° 1) ERo-66 (4
i) ERo) AN, BT & BT A X4 F &k 46 X 10° 1Y
ERo-46 F1 36 X 10° # ERa-36 #4381 W4, ERa-66
FEN T E, UM AE 5 g (S MGE B L 1 ERe-
46 Fll ERa-36 F A3 E, 1Y 40 f (5 5 3 #% (JE &
HE %) L Horh ERa-46 Fil ERa-66 [R] V5 14 1% 3, 488 k%o

FREF 201954 A% 4845 % 84

HIF R SR ERa-36 [ 4 7 A= ) 2
FRAE R (D HAE A B/ AFL F0 AF2 ZhBEX . Hi
IR BT F ERa66 LR HE — N & Fr: (DX
e B B A 5 MU T ERa-66 ., A FH HL il 25 )
FAKHETFZE, T B RGN E F5% %%
YA DIRE s (3) AT ] ERa-66 F1 ER-B 41 7 19 41
Jit% E, 4% (4) &% ERa-36 114 25 17 % L M 96 41 Jif
AR AR RS

MNNG J& — F 0] L 5 CAG g b R i 7Y 3%
AL EE R B B SR 24 R R, MNNG
FEREME R BB 515 S Bk i sh i 7, A S g6
FERWUESE T XL #78 MNNG 3753 17 fe iy &
AR H E S 5EM A,

COX & Hi 4 I Z AW A B BR 3 . LA 2 A4
WA, COX-1 Fit COX-2, J&— Rl 45 & 8 1 i . 0 A
R 2% .COX-2 5 8 F I b A SR 18 A T 98 A8 1Y)
RAEA R gt COX-2 L T AL 1 5 e
1 q25. 2~q25. 3, 2K 24 8.3 kb, B (14K 227 P& 5k
iR, HAE R A e, COX-2 Faksfm' ==,

AR R AR E E, 5 MNNG /£ F
VA0 M R . 0 B ERa-36 I # ik . B4 COX-2 1y
FRIBAIEIN ERe-36 3 i1, W] COX-2 119 2 ik o3 i »
$&/8 ERa-36 25 1 bt 72 .

ZE ERTAR AR E E, 5 MNNG i i3 ERa-36 {5
S KILE S S E A R

2% ik

M)

[1] CHEN W,ZHENG R,BAADE P D,et al. ;: Cancer statis-
tics in China, 2015[J]. CA Cancer J Clin, 2016, 66 (2)
115-132.

[2] KHAZAEI S, REZAEIAN S, SOHEYLIZAD M, et al.
Global Incidence and Mortality Rates of Stomach Cancer
and the Human Development Index: an Ecological Study
[J]. Asian Pac ] Cancer Prev,2016,17(4) :1701-1704.

[3] PARK Y H,KIM N. Review of atrophic gastritis and in-
testinal metaplasia as a premalignant lesion of gastric
cancer| J |. J Cancer Prev,2015,20(1) :25-40.

[4] LOPE V,FERNANDEZ DE LARREA N, PEREZ-GO-
MEZ B.et al. Menstrual and reproductive factors and risk
of gastric and colorectal cancer in spain[ J]. PLoS One,
2016,11(10) :e0164620.

[5] WANG X,DENG H,ZOU F,et al. : ER-alpha36-mediated
gastric cancer cell proliferation via the c-Src pathway[J].
Oncol Lett,2013,6(2):329-335.

[6] MAO X Y.XU S F,LIU Q,et al. Anatomical predilection
of intestinal metaplasia based on 78,335 endoscopic cases

[J]. Saudi J Gastroenterol,2016,22(2) :154-160.



FTREF 201954 A% 4845 % 84

7]

(8]

[9]

(10]

[11]

[12]

[13]

[14]

[15]

(16]

[17]

KATO S,MATSUKURA N, TOGASHI A, et al. Sex differ-
ences in mucosal response to Helicobacter pylori infection
in the stomach and variations in interleukin-8,COX-2 and
trefoil factor family 1 gene expression[ J]. Aliment Phar-
macol Ther,2004,20 Suppl 1:17-24.

CHUNG S J,PARK M J,KANG S J,et al. Effect of an-
nual endoscopic screening on clinicopathologic characteris-
tics and treatment modality of gastric cancer in a high-in-
cidence region of Korea[ J]. Int J Cancer,2012,131(10):
2376-2384.

SHIN N,JO H J,KIM W K, et al. Gastric pit dysplasia in
adjacent gastric mucosa in 414 gastric cancers: prevalence
and characteristics[ J]. Am J Surg Pathol, 2011,35(7)
1021-1019.

MOON C M.KIM S H,LEE S K, et al. Chronic tamox-
ifen use is associated with a decreased risk of intestinal
metaplasia in human gastric epithelium[]J]. Dig Dis Sci,
2014,59(6) :1244-1254.

OHTANI M, GE Z,GARCIA A.et al. 17 beta-estradiol
suppresses Helicobacter pylori-induced gastric pathology
in male hypergastrinemic INS-GAS mice[ ] ]. Carcinogen-
esis,2011,32(8),1244-1250.

KIM H J,CHOI B Y,BYUN T J,et al. The prevalence of
atrophic gastritis and intestinal metaplasia according to
gender,age and Helicobacter pylori infection in a rural
population[J].] Prev Med Public Health, 2008, 41(6)
373-379.

PRAE A, 221 B VDTS A5 T 352 3 00 A < 0 M 4 25 B0 5
SUBC R 40 M o3 Ak AR R s e L) . b s 8 R o 2
5.2014,33(2):130-134,178.

RONDON-LAGOS M, VILLEGAS V E,RANGEL N, et
al. Tamoxifen resistance: emerging molecular targets[ J].
Int J Mol Sci.2016,17(8) .E1357.

BRANN D W,MAHESH V B. Beneficial effects of estro-
gens in the brain and cardiovascular system[ ] ], Mol Cell
Endocrinol,2014,389(1/2) ;1.

LIU M,GOSS P E,INGLE ] N,et al. Aromatase inhibi-
tor-associated bone fractures: a case-cohort GWAS and
functional genomics[ J]. Mol Endocrinol, 2014, 28 (10),
1740-1751.

PROSSNITZ E R, BARTON M. Estrogen biology: new

insights into GPER function and clinical opportunities

[18]

[19]

[20]

(21]

[22]

[23]

[24]

[25]

[26]

1279

[J]. Mol Cell Endocrinol,2014,389(1/2),71-83.
BURKE SL,HU T,FAVA N M,et al. Sex differences in
the development of mild cognitive impairment and proba-
ble Alzheimer's disease as predicted by hippocampal vol-
ume or white matter hyperintensities[ J]. ] Women Ag-
ing,2019,31(2):140-164.

LIU Y,HUANG L,GUAN X,et al. ER-alpha36,a novel
variant of ERalpha.is involved in the regulation of tamox-
ifen-sensitivity of glioblastoma cells[ J]. Steroids, 2016,
111:127-133.

WANG X, HUANG X, FU Z, Et al. : Biphasic ER-al-
pha36-mediated estrogen signaling regulates growth of
gastric cancer cells[J]. Int J Oncol, 2014, 45(6), 2325-
2330.

WANG Z Y.YIN L. Estrogen receptor alpha-36 (ER-al-
pha36): A new player in human breast cancer[]]. Mol
Cell Endocrinol. 2015.418:193-206.

ROSARIO PINHEIRO D D, HARADA M L,RODRIGUEZ
BURBANO R M, et al. COX-2 gene expression and meth-
ylation profile in Sapajus apella as an experimental model
for gastric adenocarcinomal J ]. Genet Mol Biol, 2018, 41
(2):496-501.

ABDELLATIF K R A, FADALY W A A, ELSHAIER
Y, et al. Non-acidic 1,3, 4-trisubstituted- pyrazole deriva-
tives as lonazolac analogs with promising COX-2 selectiv-
ity, anti-inflammatory activity and gastric safety profile
[J]. Bioorg Chem,2018,77:568-578.

MA N X,SUN W,WU J,ET A L. Compound wumei pow-
der inhibits the invasion and metastasis of gastric cancer via
Cox-2/PGE2-PI3K/AKT/GSK3beta/beta-catenin signaling
pathway [ J]. Evid Based Complement Alternat Med,
2017,2017.3039450.

YANG H,HUANG S,WEI Y.et al. Curcumin enhances
the anticancer effect of 5-fluorouracil against gastric canc-
er through down-regulation of COX-2 and NF-kappaB
signaling pathways[J]. ] Cancer 2017,8(18):3697-3706.
ABDELGAWAD M A,BAKR R B,EL-GENDY A O,et
al. Discovery of a COX-2 selective inhibitor hit with anti-
inflammatory activity and gastric ulcer protective effect
[J]. Future Med Chem,2017,9(16):1899-1912.

e H OB :2018-12-30 &[] H #:2019-01-15)



