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Abstract

Nonalcoholic fatty pancreatic disease (NAFPD) is
a disease characterized by an increase in pancreatic
fat accumulation. It is a component of the metabolic
syndrome and often coexists with nonalcoholic fatty liver
disease. Once the diagnosis is established, it is closely
related to acute and chronic pancreatitis, type 2 diabetes
mellitus, pancreatic fibrosis, and pancreatic cancer. In
recent years, it has been confirmed that NAFPD is closely
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related to cardiovascular disease, liver fibrosis, and liver
cancer. The prevalence of NAFPD ranges between 11%
and 69%, and increases with age. It is worth noting that
the prevalence in obese children is twice as high as that
in non-obese children. The high prevalence rate and
complexity of the disease have aroused people’s high
attention. Therefore, to improve the understanding of
NAFPD, fully understand the clinical significance of
NAFPD, and further study its pathogenesis, diagnosis,
and treatment require the collaboration and joint
efforts of multiple disciplines, including hepatopathy,
gastroenterology, endocrine metabolism, cardiovascular
disease, imaging, pathology, and others. In this paper,
we review the clinical significance, pathogenesis, and
imaging diagnosis of NAFPD and propose our personal
understanding of the key points in future research.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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A B MR B PR R (nonalcoholic fatty pancreatic
disease, NAFPD)Z VAR ARAG I HEARIEG Am Ay 4 420 —
A gm, CRARMEEIER LRI, LF 5 R4
X P8 W AT IR A, — B W 5 AL Bk
B 2RUME R MR AT YA Fo BRI 5 5 Do AR 5
FFRERAE 508 B R T A S AL BT 5 2 A
% . NAFPDABFAATH 334 11%-69%Z 1), FLFE
¥R mEGm (AT EEGRRMILEERFEAIER
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WES. BRI RRIRIIASHE

FELEN2E S RATEZS, RBEAL 5%, 51T
A 3 EZAL. B, 33 NAFPD#IAIR, 4 & T
FENAFPD# & A& L, 3 — F RABF R L IR
Faif b W & S AHoAF, GAEATRAL. HAA A
bR S B RA. LA REAF A
H A L B2 . A XENAFPD# e Jk & -2 |
RIRHE) . AL W AT k4R, ST B AT A
8 F Sl ANAR IR

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

FETR): AR B AR AR Wy MR KRR ARG B R

A% R E: A VB My b A5 5 b MR % (nonalcoholic fatty pancreatic
disease, NAFPD);Z 4L JUSF RAANTEANA TR T 2R
o —FP R BHE R, FFAIEYE AR S R K & & A AR
%X4h, EMAFLD. H44etb. A £, k. Shik
T\ BFIBFEARK, *HAM R R E IR G R LR
A aT4nZ £ V. NAFPDABRAAT & 538 11%-69%, LA
FEREILE AR FEMIL & R a5 3248 %, AR EAL. A X
NAFPD #) & JmAudhl s Rk T4 T, B RAA 5. MK
By FaI . AWEAEfe R e BAC R A R W
(endoplasmic reticulum, ER) i Mk A M5 A %. B
A8k B B R A e B SRR T 5 AR B o BT B AT IRE
P T AN H R R IE W5 15 B 7 k. B, REARE
FXw MIRIRH MR NAFPD & 7] A 28978 7 7 ik,
B 7T S'NAFPD &) 45 2L 69 24 478 7 .

ITRSER: S, IFTEBIEISIIERRRIIAIIR SiHE. HFREN 8
A4 2020; 28(19): 933-950
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03I
JE 7 i) s SIS LTI 70 P AN [, (H B 3 H i
NIEEA — A AR E L BRAR I IE [ R T
JHRFARACL. SR, BEE AR 0572 Rl B BR, e A2 43 B8 L [l
75 . R, 3T 7 (ultrasound, USRS 7 2 Je i PE
JER TR FRTU S 2 I JEt It Py [ 75 vy T JHE I Pt ) ] 7, 5
PG LA A P AR (R AT US B LS.

AP 4 i 5 125 99 (nonalcoholic fatty pancreatic
disease, NAFPD) & —FuHT I PR SEAA, 1452 B Jg i
SEJS AR AR W R R TR, TG IR A RS BN AR
JUR PRy B J IR R M e g i 2% 1 e Mg o A P T
RETE A PRIGARIE A 13 BRI OB FE. SR1, B MR
BIX PG L5 R B 22K Pi(insulin resistance, IRMRAH
LS

R I 77 2 P A — ol Lt i 17 S AR B i g R ik
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ARSI A PR, ek W R A NE A ER B AL,
fibgos R AT e 045 — 2o e R LR G AE . A B Y 2
BEVEZR . ASCRIR R AR RS E . AR5t ARG
Pt SRR AU TRAHSCH SRR 7. 12 W72 K=
TRENBIEIE. BB HIEZKREEUS, fr] LAl
MHABHUS, THENWZF i (computed tomography,
CT) iR %1% (magnetic resonance imaging, MRI).
TEIMPRSE B, NAFPDJUH H 2, KOS 52800 PR
(type 2 diabetes mellitus, T2DM). XA 81T
JH7i (metabolic-dysfunction-associated fatty liver disease,
MAFLD)FC IR RS S IR, XA m]
BEIN E SR BRER 28 0 S, At SRR e A ok

FEIm PR _EH DMK B BT 2 W, L 45 4L
S NAGEt AR, aER AV, FEARAR &, a5 &,
fRE ., K FEFEH(body mass index, BMI). U4 kA&7 iK
S 93 AR, nBEPR . X R AL SR E
AR, MR ARALE BN . WAREEAN. &
AR ek SHERE . =BEH. S
flg % H(high density liptein, HDL). {KZEREH. =
JIR IR AT M2 B AL e; P R 24 11 i B it 24 A e
NEZ55E 254, DAL AETE T A &, iR & . Brinkman
B (B R IR 0 H80 i e AR R AR )« AR E G
WBlr. RBESD. DATEEZ. REEIA. HEATHEE.
MRS JEHE AT AN LR 70 2 1 R AR S,

1R Brinkmand& N0, AR AR A AR
A FEE MR O 2 A K o 2 4R <0 M1<200; H EE IR 2 11
AP T 2 F5 5 =200H1<400; 5 2R (¥ A7 4K e & 45
=400, — LI TIRTH IR B T 5 A A &
HAEM . IRYEH AT A 57 TRIARRE S 2 fbs
1, RN ES A, 73080 giwk. 1-139 g/wk.
140-279 g/wkik =280 g/wk.

1 RITRZ

A RNAFPDIFIAT 3 M TG KA 0 i . 256 0k
BN AFPDII R IR HAE11.05%-69.7%2 [7]. — 43K H
EI Ry, SEAIN44184 27 . L2 HH4881IINAFPD
Jothl, 393044 328 TENAFPD. kil 2 411.05%. MK
=, 22874 % N B, 21314 % Nk, Bt
BIM1.07:1. Horh, 1433f1<45% | 1492(5145-54% | 2AN4EH%
HIBNEL T LPEP<0.05), 149341>54 % | iZAER 4 Bt
I VEE R T B P>0.05). 4884 NAFPDEH 1135277
2 TR0 44 2o, S B e i T M (P<0.05). 43 Hr
AR ARSI, RINSS D LUR B EINAFPD U5 R &
Tk, H55% DAL RINAFPD R I N, K55
B UL B RINAFPD S R T = 7
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M = bR v 0 0 A TR, o6 Tl AR R
NAFPDEHF A AR A . FUENAFPDR R
R4 AT R RETR FH S W i IR R E R 735
2 USRI B 12304 B35, 27.8% 1 B # A /|
i I . Wang S5 1 52 A6 N FEE R i s R 1) S 32 44
N2.7%. SRS IENN H o IR PR i 1 0 2 g s
JER I A 37 [y PR 2% B0 E J@ 1 I P — T ST A 5 R,
901 44 2 52 5 ARG IR BRAE N H, A 35% 1 N Jd i JEE 50
USKr I E] T NAFPD, T & FE (1) 73— Tt 5 B, #6293
4 AERHE BTl i2 i A, NAFPDI) 205 K 1A 61.4%.
FHZ R, EGTE—TURBAFIE 7+, 809744 8252 i
FRAar 2 B AU SKT AR & T NAFPDIF IR % N 16%.
BN T 73R 5 A U T S IR, 20 725
MR UK EALERAR & 2. thah, KINAFPDH] L)L
Fh AR, SEE T Al i B R OO R, (R I
CTH232442-18% JLE & E 1, 2910% 1 N A i
Je AR P,

BMAFLD—#, NAFPD )X it A5 A-0% ) B K1
B, B R AR 2. Saisho® K, EIRAR

e R ARG K BRI K, FEAES0S A A IA B AR
ARZS. WangZEP1R B, 53 1416 40-49 5 I N AFPD A&
B, T2 VEAE A INAFPD &% R AR, EAE44 )5
TGN, XL AR B, M AT BE S T R A A
O TOAPUBRL ) () 22 5. T2 A AR LA - SN AFPDHY
R R, AR TR EE T 22 (A J SR AR Benix — .

SinghZ5® O 97 (120944 #: 2 MR IFI e 2 N)
WS B SRR 107 4 LU iR, 45 BT (B AT I AU
HEZ 55 3 N 4.48%F10.87%. M 1TIHHT 5T (12675 NIk
LENAFPDIIEE, 15 H S B 2 33% (95%Cl, 24%-
41%).

Lesmanas "l 15 JLgh N 105441, Horp 547204
(68.3%), 15317(14.5%)RMEA w52, HAR90141H, 31541
(35%) B IR . it I3 M R s P e 5 A8 >35
% AR R AT A s A B I >100 mg/dL.
TV L[] P RAT 2% F8E JTi E ] E 7 SF J 5 A
K. T4 SRR, 7EENJEJEVE T, NAFPDI B R IR
o B 5 HAAR &R DIARSE. PhamZE ™45 AR
JUEE (19%) R Ji Ji g 107 28 P S8 22 2 R B JE L . (8 %)
WG 2. AW — S A e [l B
16.1% 14 X NHEA NG 7 ENIR. FAXPERRRE . & =B
JH L AR Pk 3R IMRE 5 AR 0 P IR R %, AR s P Bl A
F IR MG .

BT RS W EAE, ARt —, Bk, %07k
HIRATRZERIRR. ARSRR—CWibsiE G — 8

o
SERE.

(49
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WES. BRI RRIIRIIASHE

2 RiRiEl
NAFPDHIRIHEHLHI EMAFLDA R Z AL AL, EATH
RAEBSEMERE. B3R 2. BERE « IR, S B 4
PRIhRESZ L R . BAL M IR 2.
L REFAER A A2 4l R DA R s A % )
FHOG. H#FH AR R A7, A AP HNAFPD R ATE
AR SR 7 M 3 2 1, R T H BRI STRIE 7 5%
BTN 5P,

2.1 B 5NAFPD JEEZ 5 DA SR —Fh 4>
BRYEATR. R3O E AR, el L=+
EHL X —HCER T — A, M20004F 120104F, Jp A AR
(1) BB R A A HBIE K T 70%.

JE B B4 R 973 4 52 CABMIT (kg/m®) 30 5% DL |,
eI 25 LR ARV 2 1 R AR N, 2 —ANER
e ). fESE I, Bopr R R, 201120124, Hiid
2/3 Y FAFE N B B AR FE(BMI=25), 6.4% 9 AR5 A ik
(BMI=40; =ZZAERH". EfE S — e MEpom A 2%, 10
AL . ERMLAE . T2DM. OB . RS
FEFIREAE. 20104F, B4, At 545340 77 NFETHERE,
H AT A ERAE XS 22 5 A 20 92 54034 6.

HEME, BRI AR 2P i) £ 2k
RZ&. WMATRE AR, IERES 75 N, 425
FUIME . B 2. FFAniRE . 4n i A
B g R R SR S i 2 R, B S IR
R IIIE A G, e J L — M R e

BB R — Fh B A 22 R B S PR R R A M, AE
BN T AR LR A ) SRS e B A I IR 1 HERS AR
ok, 5 RE B ARG E AR DRI A&, i
RIAEHLENET “4BRiE” —id. RYETHE AR PA A
git, At AR RLA2AUCERERAEN, 5 AMEA 180071
5% LT JLE MR NHEE, 20004E K @ TR E R A 1.1512
EFE R N 20144, #333101218% Je AL sE N
#H HA e NERE. BRI, 20144, 23KZ513%
FIRRAE N (11 % AR 1 5% o) AR RE. 19804 F]
20144F, ABRALPEREN T —3. 20134F, F4200/55%5 LR
J LB R IO, MR ] R A AT A R A I 5
5, EEPIDRER N34.9%. SERFHBMIA T BT,
t136.9% it HFBMI =25 kg/m> ) 53 11 F138% 1 Lo ),

JERE, R R IR 26, S E(T2DM, fHifif
By 2R 5 v OBEAE G v] S 800U A P9 R ThRERRAS . If
iS5 AN S Rk ks R A o I 00 P R . B SR
FRTE O B FPREAN AR5 5 B B B TR,

RBLFAT IR S L3R B A 5 ok e 2 ) A7 E Bk
. T NI KR e s i o BT AL SR B, R
JHE 5 i s KU 186 1150%-60% ) 45 124 B3 AR5, A A
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P2 T UL SF f 8 A Je 16 M ) i XSG, 08 4%
fiE. IR, PERRHRR . 4UARDH T RIG A MR A 1E. 18
RAERVF ZIEAECI B IR . B 45 B A 41
e g — AN S 2 B IG R 2R AR R B br A2 AR
HHYLIE, ©n LA RS R I8 I 48 A IR 7 1 43
WM HHERE A K. BRI S (AR TN . S
YA, RRETLELNAL. PR 4NIRAITFARANM, Hrpvr 2T
PURE I 2 FRAE 28 4B R 7, 9 a0 g SR FE R o (tumor
necrosis factor-o, TNF-a0)s A E KK FB (transforming
growth factor-B, TGF-B). /1% (interleukin, IL) -6 A1 25,
XK 3 St R 2 e A R 3G B, $ AR PP 5 1)
G 2L R 9 R PRt e e v ) B B T AP
HIRMT2DMA K, ik & = A 5 A K 7 KF
Th . B PRI - dehE XU A

AR, A5 5 Ul I T LA AR Lk Je R 1 R0
2, — L [al I PR TR B, IR F AR R T 2 i
il IR TR

AN P I R O A AP e R P T S 6 TR 2%,
IRFIEREAIE.

RE R L2 A 0 465 SR 5 8% ) AT Fi ) L 28 1 7 Fe Jig.
JIEL Bt ) L2 AR 7 1 P R (AR 25 5 AiE (P = 0.013) FIIR 1 &
A T ARSI PE R P = 0.012). [0 47 5o, AR
FEE A A U £ B AE RTR 0 N7 0 R~ i 2 g i 1
IAERE LA 25 S E(OR: 11.40; 95%C1: 2.69-48.22)
FIIR (OR: 7.85; 95%CI: 2.20-28.05) KUK,

FEE i R T i 5 550 P P Pt /2 2 23 A R 1.
TEARRERI N, B 78 A7 00 1 5 S5UBR R AN I A £ A 2%
"B HH AR 8 M SRR K . n_E R 0 KR % B BT SOE, RN
PEKBE AR L SE e, AR, | AEEC S AL
I IR AL B A B T IR A 2k A A,

BN L LI HIE FE R HE R B, 5 380 R 5
200 ff K1~ ek 2D B- 200 o AR S 1 SR R A
HENFNT DRI AR R T R R 0 A
MEECR, GHEIR.

5, JLIE R T4 R s, IRt S
HORR P AR REA S5 AR, (H 5 BMIESE. 1% 5 LLRTTE R
AR R AR ALY, % T AR R R R T
G RV REG %, AR 54 SRR 6. Pkt
JIE I 5 B PR AR AE N (10 R 38 110 S 7 M i LR A oK.

U Ab, BIF 7T 7 A IRE R AR o AR 2 ) A 1R 5
(A DG, X 5 2 A iR — 5, RIVAE M) L3 v g I e
I B TR R 2 TR A7 6 2 35 1 IEAR K. Fraulob527E &
G lal A2 Z A A b, SoR M3E =W H il . HDLAA[E
BE. BEACIMATER . RS S AN AR A VP A5 JBR B 4K

e % (homeostatic model assessment of insulin resistance,

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

936

HOMA-IR) 5 IRl i DTRR 2 VIAR G, fEZh . wille
R e 5 T AR T AR, I 7E NS, e L R IR T
BB TR AR A TR, Ak, AEHEAH DG IR 5 BUIR
SEFREEIN, X TE SRR AR R E TR 2E R, 3B
ThREHE—5 5240, finX L 3 5 SR T2DM.

FAT I I 7 P AR AN AR 355 A1E 2 TR A AR 5 ) A
KA. s PR IR A AE RS I T AR R LB R AR AR 2
AR AR, X R IILEAR AT R, JR R b i i s
FARBLR., R AIAE LI (1 5 s i 5 A 25 & 1E A
K, HERWMLEEIER— S0 K. MaggioliiIMRI
IR AR 97>5% B AL A4 B A B 27 A

MRAEW F R, RUHZEAAE IRFIR LR )
A ARFRAIAHSCHE; SR, BTk Z 028 LE IRV, 341
T AR g 7 e gk 0 G Al B e 5 i 2 T £ BT SR O
. BRI, DLRT A2 S0 A 9T O8I S R AR 1 AR
FUR S RE T B4 ML Th B A5 A B2 M. Singh S it ARk
H AR T B AICTBR AR DT, AT P AICIRA e IR HfLiE .

S, R ) LR L ys )| 2 JR e s MERR S . e M
PRI 5 ARR IR RE 25 DDA G, S8 g 7 1 PR e Py A JE
JLEE B 5 IR AR 4 A4

19334EOligvie B VX HHiR T NAFPD. ‘& S4ER AL
SEAKH W) 5 AR, BT 44 A [F sk = 4t
— [ WibRdE, N R FE R 0 R R AR A, dE i
18, NAFPDYE ML BAE N 11 R ) S 26 16%-35% .

R MR AR B AL L 2 MR T AR, E RV 2
SETAN R AR AR, WS, ey 4n i oy e AR 5%,
NAFPD W] i1 S i 48 (1 7 AR B2, ] B st mil ik i
WA RGN I T RE, B SRR, SRR T AR I
AR FIAR JG R IR 26, FE44 ik e ir sE T2 5,

IR I 7 73 P o A i I 28t A B 2 A JR %
REGIDR S, A AL I (¥ %5 150 32 s B 77 L 1Y) S5 o 454
L BRI, A RSB R FINAFPD S 184 4 i 5
TEE P AR 48 PR R AR
22 IR. B#Efesh e 5NAFPD eI AEIR AR B
2 Ty e B AS PR . A B IR TR AR o A &
JRi F ) FH AR 240 L P 15 5 ) A 03 5 L AR U )
IR K. ANFERAT, WiEh & A IMEECIRAE MINK-1E12,
25 7 R B AT S B SO ZH 22 B (AT DL
PDIR ML, SRR D) RE RS EIR K R AL e &
FHEER. BRI B A R, FEIR I ]
H L E EEAEH, FE & /EMAFLDFINAFPDH. 4
U FES PR FITR 1 1 o C A S IR R g Ol 253428, AU
TX S (7 FE A 2 T T S B
2.2.1 IRENAFPD: LA B AU ICPRIFIR.
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A P R 7 CRR B U A — 8 P 4% i RTROR
A, HRAESIRENFER, 50F 5 AR SR80 %
Tl 4 it K] R0 28 1 IR 7 51 2. TRAEN AFPDRILA ) K
OFAT. RTIR, &S SIS R R IE. g =
P H KSR T AR P 2 TR R 08 R T b, H
ATV NIR AT e 36 Ik g 47 FE R0 v g 2 3% LR 7 AL 1)
1.

NAFPD5IRIF R R ATAT 480, 7E 8 1) 5 5 X
JEHR, TR AR 2 5 R 5 2 SO M e O 1t 2R AR 1k
FA K, MR AL 0 5 F U Iy T R R AR
FHPY. B4, DellaZ &3, AEFEIMAFLD 4 3 NAFPD
1L E#E AR A FFNAFPD) L #E A 8 &S IRFITNF-o
AIML-1BAIEH K. [FFE, — Ttk X BA BT 58t IE B,
NAFPDFIMAFLD £ # FTHOMA-IR & T Bl fR AT IX 5
P i) . RO B 1 IR NG 17 & B ATB M, AR
REWT 2 tE SHOMA-IRAH G, — I3 J 2 B il 52 4%
/BRI B 5245 5 3 IO AR B, IRAR AR G & 5
By R UBE RS, AN, LeeZD R HHOMA-IR it
EHNAFPDI ™ EFREE M0, 752 silogistic[lJH 5347
i, AR . BMIR AR I %2 )5, HOMA-IR 5NAFPD
FHOC. SR, AERE— 0 1% P I g 107 20 24 (visceral adipose
tissue, VAT)Ji5, NAFPD5HOMA-IR 2 [A] ) & 2 A o 1k
R, XRIFVATH] B — AN B8R 1 AH S R R U &
NAFPD 5IRZ AL A,

MR, LeSEPBA R BRI AR N AR 5 B
IRFREA) 8] (AT % 2. Rossi&E i) — TihF 72 th 1551
T AU EE R, AT IR R RRAE N TR AR 77 i A
SERRRRRE A 2% T IE TS A5, NAFPDZ
T FEIRM—ANE R, 83 R 2R fEh— R 51 5
W B4y, IR ME AR DI ST E ) 7]
2.2.2 BLafe 4t 5NAFPD: JLIHF 7038 W b 55
NAFPDHI B AL e i - A AA LIS 7E A FLAE . 5%
TNAFPD-5 B4 ) BEFRfT 1 G 2R, 5 WL AR A2
TGN A CEBA A, i B R I
EEA . WD RS AT IR RN A Py =k H
AR SR A A BR-FE R B AL -1, Ak, IRFEAE TR
By 20 A0 7 2 e e 3R L, AT 3G 1 AEER
TE S G T . B PR 3 2 5 T TR P P i S M T R 2
SECBEH A RN, RS R RIA R A
R 10 Pl 3 23 A Rl T T IR 18 ) s 2 ek
A B2 -5 SR H D) BE g, I S BRI R
BEBAL IR EIE R,

JUTRAA S F0 B Wt 5 2 B 1 I R I A2 44 5 B 4t g
THRERENG 2 [MAFTEICR. JHR AR AR 4T A i & 2R RS 5 11
L, W R, T RE S SN E I AR AE RE DRI AR, TR
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T2, LARBE S IR I B AR 7E KRR R, K s IR R & mr
SEURRRRIT SRR T ERIG N, Sk SO RN, SRR
FROANE 5 245, CA SRR AR . SR, AR AR
AP 55 BN A Th R I S 2 R 1R 0% R ATY SR L 4 AN —
2. Je R IR TR TRE PR B 1R R AR s D AR 7
AP TR A R I R R 7 I AR 1) AR A PR I A AL
B TR AR BB T OB AR A AL H R A
PR 53 ah, —Setit SRR, 73 I MUHE 2 1R O 52 4511
AR BRI 2 5 0 B 3 a0 B ARREL O, HLE S I
B B T2D M AN 1R JER i s 97 75 45 Jik I 3R 20 Wil 52 47 AH
P TR, FEAE R AR I R A, IR e 2
5 RaH T R 2 A1 A L A DG . ax el R B, JRIR
J 7 BV RS TE B T pE R A A P i R R E
YRR, — BRI A R, At 23 o Pl I g 11 2 14 2802 g
K& e T 2B L BE T T P,

L2 R, — S 50 R BINAFPD 5 B4 iU Bh A
RIk. AL X PABIAF S SR, 7R R AT e 2 i
MBMIJE, NAFPD-5 A2 A58 F- ik I B4 B Dy e 2 1)
A RFE MRS, van der Zijl5 U e UREEH Y2 AE A
YA T RE F A hm vl I B 5 1k, TCVEAE IR IR G 7 & = A0 B
AR Th e g LI R, A A AU S AR B
YA REZ LA BEARIE I DTR. BegovatzZE i) —1ii
WEFLARIRAT T SACA 45 51, AT IR G V48 26 A i £
o, JR U 7 2EL 2002 R 5 20T 11 IR 2 BRI A (1 35
— B BN 2 [ Bk, 2 TNAFPDAI YN Th e R
15 2 18] 9% R IR IX S8 7 J& 1R R B nT RE & T vk i 22 5
(L F5 I 52 JER MR R Mg 25 B () AR VP A B2 A Dy e i) 7
TR BN AR R R 1) 22 S TSI

KRGV TR, BEE IR IR e, JRIRE
A 5 TS, (AT WA LY 26 W N SR IRAR Fg B
ARV BAH M D) Re i 2 TRIAETE DR R G R A — S 4
SR N PR B fi I i P 5 1 75 4 %o BT At 3 i g 7 75
P, BHAZAE R OO B T RE AL bR BT, ik —
S I AN [FBFF TN A BTt T3k e 1k P4 i s v 44
Vi ok i P s A A PO .

2.3 AMiEAE 5 NAFPDA= AR &

2.3.1 BHE-F R MG FA 6 R LA A FEHRIE
2 NI FO G 0 J5AE AR AT, G2 —H e
DNA. RNAFIHEOHBRINEEY), 222 PR
FEAB 2R, IX LS Bl 5 140 7 24 B AT R
HEE AR E ). DNAFF L, 4R A LB R AL 2
) IZ TR AR S, R HA 2 B s, £
FEZ R R ANZ B R R
HEFEN TR UL RNA (microRNA, miRNA)
K BEIEZRIZRNA (long non-coding RNA, IncRNA) 2
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YEH.

FMBALASN S 72 4% M RS AL RS
X E IR BT AT R AR ABURR, o A 3 AR A 85 1
e, B IR AR SR P B PR A, LRS- AR
R\ ZIEHEEA (acetyl coenzyme A, CoA). JHFEEZ R
WERS TR . PR RS R R A - T R AR,
EAWE B G B AA R R I BTE “BAE”

“HEBRE SRR,

[B44H L 8 B 1 2 UL A T . et oy FR AN 32 A
BAH 0 164 T R 7 A B AR R IR TS R AT T AT,
BN NI I FE RE /) 52 R M IBAE A 1451, pl6/INK4a (JH
AR AR I S A 1 K F)« p18/INKde. pl4/ARF.
p27/KIP /2 20 i J8 i a g e i # ot 7), kx5
BAHUIGTE B 0%, 4HE 1338 & (histone H3 lysine,
H3K)4RTH3K27/EINK4a/t 211 4E 1 FF 340 70 4 2 A
THIEEY). BN (prime responder cell, PRC)
URIPR C2AM R, LELNAEMG T s A N SEpat g,
PRC1¥/45 % M (ring finger protein, BMI1)FIPRC2 zestel
50T [FJEA2 (enhancer of zeste homolog 2, EZH2) & 3
15, FEINKLafifi). AH 5, 75 A\ B4, BMIT FFK
SEHEORREERIRES RO MAEMESE, Wn 7
INK4aJ5 3l 7 HIH3K4H AL, SR, EZH2AE SO\ B4
SRR, S EEINKYa)d 3 A H3K27 AL B R
XA B ARl — RGN T T B ARG A Y IN K 4a
HFIEM, 5iX LRI )&, BZH2AE AL FE R /)N
B R 2RI BH L T INK 4ai [ 354 i3 in A g4 i
B AR AR, e Ah, PTENIBAN AR 1 B 2 (—
MPIBK/AK T 5 (4 75t b i 4n i & F D1/
E2F/EZH2H 4 A INK a1 26 14 R 57 1H 22 42 p 4 o 1)
HEGE RS BT INKal ) SRR A 1 41, LIMIA]J8
0t s DR 1 Tslet- LB 43 S5 40 25 11 HR AL 2 W (histone
methyltransferase, HMT)KAE i3t B4 E, J535 7E4H
JAAE AD1E 27 A3 INH3K4 FE 24, 39 H i 5%, X
IR KR A M, 7 — T A R
/N B FUDN A B A4 FR BV RZS I ZR B 7 v, R
V22 25 1 B 10 56 DR (1 I\ Sk B A A0 2 S i 3 ).
FERXFPIGE O, 2 NVF 2, DNA-F BT B3 1K B2
JHORE: S 1 SR 2R 0 BAH AL D)) R B RS A Y, B AN R
BAHARAIGFE", F A5 HARDN A L5 RS B (¥ 4
P

AT P ) 2H B L T A 1 T 1)V 22 B2 e B
A AE. B4 5 5 [ (carbohydrate-binding protein,
CBP) 1 22 2 [jR436/1) K742 33 T CBPAH HAE H (1) 34 5 Al
CBP 32 R 130 . X h R AR 5 B4 i 186 5 A o 4
I 9%, AFL5 280 67 0 TR JER 5 2R 23 Wi /D A oK. Ik
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Ah, B IS N H3/4 LAk, FREE T T IRER[—FhA
T A 22 LBk B(histone deacetylase, HDAC)#IHIF]m]
S IIORE PRI K SR BAR M G TR Th e, I o5 i ) B A
B AEFER N2, HDACHEHEAR TAE A, i
Him I 55 TR = AR IK-1 (glucagon-like peptide-1,
GLP-1)FEARITBRAE S VA 4T R 72 A DG B 1 e £ T B Pl v
PE, FEFoxO1FE 5 [H 1 4B 3g I, TR &I
B A 5.

JE A 7853 I UE 3 25 BH BAH i 2 U5 bR A )RS
SO G, (EAR DA TS B RS RE 1 7E B4
SFEE TR AR R AR A R B T A AT
JE A A I R P S R i D) e R S P ) A A A
MR MBAL RO, AN, (EIX LERFF 7T o 5
FAE TG R, SR, 2 SHMTE S IR
R 2 RN 2 WA R 2R il PIBK/AK T/Fox O i 4%
I KBS FER 5 s & 6 2 W VR 7 B0 K B R 28 B
TSR B 384 3 ) s FH B

B 2 B R 52 A A B AT XS B
PRI 145493 I SE P 2 WAL AB M AN 2 B A TR IR
B4, i BT DA A dr B EE ST, Rl AR ILK B
FIEE =, Sk B A 22015 (1944-1945FE 428 [ BE .4
FRHIE TN DR 17 R AN Rof B AR A
DA PRI JA 52 e R OR. IX SR e R BN, S BESRE
FAR, LU R BRI EEEFRA R, 28 nAE
HURE S I RAE IR, BAERET2DM. ERR T8
KL E WA KB T, W9 1 =Rk iR+
B RN RO BAH AR 52 e . b T A e D e Ao & 1 B
IS, X LR ST 5 2 BRI, SR, VR i 1 TR
-+ $8 WA JEAHE (pancreatic duodenal homobox-1, PDX1)
s N1 JA B 1 IR WE AL AR, %2 R BA LR R
B DIREAEEE VA OC, X S S sm i 1 4R B
AR LA S A B T T A2 B 1 (histone deacetylase
1, HDACOTEMG LA AR J5 Kk & i B PD X1 i s 410
HIRIAE . E RN IR K A 5, RIPDX 1A A T
JA BT R EAL T S A UUER. RIS, Hra ) LE mAEK
IRZE R R ATHD A CIRIHMIY | FUIE AL 7 1) 238 Al
PD X1 /D, 1% 3K AR T 015 L T A 25 R mT A
Wi 2 e T RESE T IR I AR PR 11 5 X, B PR
DRSS FH B2 Jf 1y e A0 5 B 9. 52 B 520 BESEAE /NG rh 2
#& TRl e 5 A5 B E A A TE. IR
BB T REA BT T %, HUAFAE A2 R 5 R 5 FAPDX1
B RIEBRAR, fENF P, BRFRTE T R IR A
Y JE AR 7 HH 2 ABA A A R i 5 2= U, (RS B
W R R 2 B AR PR Sl SR AR L, TR R R
BEIRSSLEAR. [FIRE, ZEMG 2R 20, did iR F e 2
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Goto Kakizaki K fEFSRAAN, 5802 1EH Wistar K i
PR R IR AR EE, 7RI LR B 2 b 3 F LR R R A
S5 YW tar K BREE FSCEE 0 ) B L it e BAR I, 9 0
i 5S40 B T R B R, TE— BT RF U, Ng
SEZE R, KRN R RIEIEE S 2 5P
2 D RN 5T B R0 AN R Bk, A HLErE IS A 5
SR By 2R AR RE] T R 32 R T

2.3.2 HARE AN MRS R AR K 89 R AL A SR
B 1 AN AR AT, S AR M PR TR ) R AN
BE B FH ARG SN2 SRT, 756 A R A UESE
R, £ 20T BAEGHTT A7 AERHK.

FERA AL 27 T ABA A Oy 5= R ) ] 3t A AR AT A
HEDNAFAI™, DNAHEEL, 4 S AmiRNA
K ST AN R e 5 PR 2k MMM IR B AL AL, 5
SR ORI H AT, DR TR RN A e 5 R e 1)
JEANBE REAFAE A T EAR I (1)L E AL SE IR
AR R ABUR B, Q)IRE T E I /> DNATE
153 RN SR R SR A RO 9 RER,

DNAFZEAL: DNA ALK H 2R (CH3-) iR in £
JYMRE W R FE PR 55k L. X AL Z HIDNA H EH RS i 52
TG B AL I, DNA R A 1) 3 B AR AR B
FCGIZ TR & B (CpG i) IDNA v Berh, I Hal i fr T
BRI Bl X AP,

FERRIE T, CG AL TR (CpG &) I FH AL R AR
RIS, W WS B AL TUBR, XA P SRAL A AR AE b
e 0 1) X1 P 34 =% DX A O B R RS AR B . DNAF
B G RE R AR K, DA TR AR e A%
SV EARDN A HEAG 1 S R ROR e U B R Rk, (H
EASE TG G TR 4R R A, FiEE
RN, BERIAT AR FRILHERE IR 3, IR, 2 FEMTDNA
FREAL R

XTDNA FEA F A2 M T A3 SO0 A F) v A
B FRAEAOIRAS. v S A R e S B RIS AT
5 3ol P PR R R T BRAH S, 4 3 B M I
WA ) £ 11 2002 55 —ME R 8 7 IXSREEAT iy T AL OF:
BRI OB A DR R R R e — IR
Al 5 Rl A 5. AR R0 S e i 5 R B i A
KRIZAATEAR %, SEEE IR A PR R i
B, HRER = 5K F LA

— I I SRR 54 i (adenocarcinoma of pancreatic
duct, PDAC)HJIEH M7~ 1 52 DNA AL 5 2 520
(PR, QARG S S ias . MBS S8, TGF-B

TN ARG TEEAMWnt/Notchf 5B AR
JITJE S0 B SR B R R A 5 S B, R s v e AL
e RTDIN AR R I 25 5 e 2 DR A D PR 980 A i 5%
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51 S thah, DNA R AL S50 R 1) R AT 5%, 5
. pRladif, FECEMEAN .

MBI Al ke GO aifg, I Hixm
SERI AR B TR () Rk AR BT AT R R R S
i, A& AT Bk FLAS DN AMS A B (A s S 7 41
B [ ST ALAN AR AR R PR RS A B 1Y, SR,
AR AR FE0T g e 2L £ 1 AE U0 I R 5 11 o e R g
TR

T 2H R LA AT RS A B R A R SR e
HiE O OB —A B, HDACH#—1
MEEL. X LLBGTE T RE PR AT, AR Y
I, FEDNFE SN A A, b CAE R AR R
AL ST 5 A Ok, fE R B u i b, 4 e
SRR s s sl A 2. B4R AR, 5k
R SRR 1) R DR A s o B R IA

miRNA: miRNAZ 5 FER IR ISE TP AE YT FRERY
RO, T o AR A A 3 DAy R DR SR
BEDR], AT 45 - 98 JEE K] sl g 410 1) B DR, /D HmiRNA
FERMRIE TP Rk R AR T AR SY) B, TorrisaniZs
SR IR H I R Flet-7 miRNAZE 1F 5 fg i 41 g v
ik, (B/EPDACKEAH AL N . let-miRNAJH] 1 2 Ff
YHARTHEE, B AhkrasiFIE". 75 MR e 40 i S A 1
J. DNAMEE . T, R T R H AR
miRNA A F78707 e miRN AL 5 B4 i T i F
546 5%, AT S0 -5 T 2D MR8 1 FBE e A 2 g i 2%
W,

IncRNA: IncRNAsZ K JE#HT 200/ ML H R IRNAZ>
T, (HEAREFACNE . JA D EIncRNA BAFFE, H
HRE AT 70 R I 2 In e RN A5 R e e R A 22,
FUARSE . RUSIBRE . PR AI45 B, IncRNARIE L
KSR R K AR . Pk
B, IncRNARAT 5 R ML . Fesg. diffn K AE T
AR T AR ST, —eInc RN AR [FIVEHERE 5% &
Y RNA, HULC, MALAT1, HOXATE Kb IHOXA
transcript at the distal tip, HOTTIP)5 Bl A5 5<7™. Chang
S NI FEUE B T s S E SO e H B B I R
GYINIRE ). B SEid RBAEAE R 1 D Be R I
SR RIS PR, SRTTInc RN AZE I8 s B R4 FH AT
THREAE BRI A VR FH I T A8 /D. fEPeng ™y — I
WFFTrR, 5 B E W A2 B, SR 4143 R HULC 1
. HULCH 5 MR/, B RIE Rk R 455 R k.
MALATVE R v e FE 2k, B\ o m s om0 Bk
FRN JLFRIA L e R IR M P L AR O,
P 5L, HOTTIPAE v B A (2w D fe, SHOTTIP
FEALL, R EA DEE A R e 5 AR, F 804 R
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R ) 2RIET, ok ik 2 AR £ HIncRNAS 5 T it
TR AR RIIFTA R B, SR, IncRNAF [ R i)
S FHURITIANE 28, (13— DA
2.4 FAEM B ENAFPD Jg i AR 038 4% S B i A
THEE. B IR R QAR T JLNMAFLDRISUR 5
PRI 3 B 3N JE R A8 574 rs 738409(C>G)(1148M)
(P pattin A B AR B 45 1 3 5 AU AR ¢ s 107 14 11T 28 A0
MAFLDAH ) 40 8 (14 & R i3k P A AR 55 1 G,
MAFLD/&NAFPD—AMER K &™), HIEMAFLDIY)
305 2[R ] B S NAFPD A I 4 9%
1ENT2DME— AN D Re Pk 2k K], CD44FE R A T
115 Je o R FE R, B 5 IR 12 28 AN 1) A G R
CLiE I — T T 208 (1 42 36 R LSS BRI 70k AT 1 %52
PRI 0, CDA47R 533605 5 AR TS AN A K. BEAh,
JIEL R i 7 443 96 RE 410 i rP C D44 R 3X 36 11, HiC D44t
WIRTTBRAR. EAR B S AOAERE /N B, R A st
IR\ HEWG JRER AR 1, 7ESREERT, CD447E i 40
U AR 70 T4 5 A iU - 1 3 [F R, I
G5 I 107 Ak, Ak, R FE [l (adiponectin, ADIPOQ)
HH PRI PR3 A DG TS R AR 5344 rs1501299(A>C)EADIPOQ
SR RIA. fE HA B T, SR 2 EARSC, XA
S 5 REE R AKCEAR S, AR K P B IR

KK-A"/IN A PRIFK KN G5 IR A AT/ SR 2 A

R, A H ™ E (1 = I R, e T
KK/ R S 2R T2DMAEK K/ i P2 22 JE 4]
(1, Suto5 R T T HIX L/ §R 15 i LA A A R AT
#i(quantitative trait loci, QTL). %k AR FAA- 1 F: K £ &1
S KK e I [ B Q T L™ A= g it DAL g s S5 8 1MLV 28k
JEEAA-TKE TR, SRIEEAA-TSZTiES 55
05 P AR (8 R 2. IE BT Yazd i TR (1, ¥ 22 3 (R 58
AR PSR IR 22 S /N B NSRRI IR RS 2%, el A 3
F-B R R I R N RS R FE
L R AR A O, Forp— SR R 0 T RE S 55 16 T IR
R AE.

PAIE, i Bk 22 SR/ =R B R (A e
JUTAE AT JFEHL SR B UL S RE FH 4T 24k, 1) DG B 8 4 A
T DR /I BROIE SN 2 T 75 5 R FER I g IR 1 i
ﬁ[87,88].

Mb EIERA, BRI PETL- 102 — R0 48 P 4m R R,
FEMAFPDIF Rt A R, millR it & 35 2
JIEJE BEAR T A FRITL- 105 B 71, FEINEE 7 /N BRUBEAR
H R i AR R AN JOE SR TR, TL-108k Z thr] RS iR
U7 o F ) s LR A7 DR,

2.5 A EEREEAENAFPD P a9 4E A 35 A
(reactive oxygen species, ROS)/&7E 1E 5 1) 4= B i 2 H bl
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FE M FET A, MROSKIE(E SIERIRT, 21
7= AR I T UL RE I, TXHT e 20 R I 1k
BUw RS, XM A BB E A BT 2 AT
AR R AN SR b, 73 59 T BOR ik A AR 54T
BER. AR, ERPE RIS EARRR
1G5, P EERN IR, XL F] 3 E040 A RS X Th BE s
FEPCHENT, 2 SRR LR 3T 8 B A RN
(unfolding protein response, UPR)H #73i%, LA ILIX—
AFIEIL. BRI G EEH F 5T 7S, I-15 2 R
PEBIR A 5%, CLA5 IR MR B B JBR I 2% 7 il R o A B i i
JS T T B,

ERPESRITE 1 & A T R 2 EERMR, #E
FEERIIRERAL. WRBATIE 2 IERBLIE R, %2
MR AR AR A ThRE ZE AL, WRABEIERMR R, EA
HLEAET. 9 1 XA R DL, ARG 0T
T2 NPIHLE], FROUPR, HLERT ILIX RO K%
1 H, A4 L X PR it 0 iR =

PN BRI ER AR AT 1 22 b B R T fiE 3 SER AR iR I 2
AR TR 8. ROSIFEAL G i A B P v R B A AE 4
AR, FERAE . IR AT R GEHR I A 2 A B
FA R, ROSHIZK P24, I SBER R R A=
& T EIUANAL S VAGUE A BT REIZ FIR O SHI/K
1, A H BB T 232 AOTE L. RT, 5 40 A 5T i FoAd
i 28 AH B, ER PP ARXT IR, /A i
W PRI SR R A R S ) S R 7= A K i A .
WREFAEL Tl H A E A &, SEERN AN
B, DRI, AR RIRCIRAS i, AN BUR A
fEATgapE b, JE HARERBOE R, A1 R T 33
WIRESHIK .

2.5.1 fAC B AER ik HEAY E A R
I 73 T B TR P AR, TR S X
IS, QAR AR R SR, QiEE ., BRI 2 AR
fIROS, $5 52 AE JufE 5 5 o ORI RE T A= f it
EMEA, = PECRALRB, AT i Zh e A %% A
M) K — AN RO B PR A — AR A% B AN LA I 5
ORI AN, 551K A H BEEESU Y. 8
SEALIE Y B A BA OB, BE AT R IE L — FPAK
NFentonfb 22 1 W 51 A 38 H S R K B E 3 72,
APl 2 W F — A LT DV 43 SR 9 (WTF ™) SR
SUR ML AR e Hid S SRR, PR R
5, AR MEREAEN D T2, BRI EH A
R A BRI AR Hh BB 2 5.

2.5.2 ERF AU R igead kR RIS FERIE D THE,
LRI A A R A RO SR 32 BER IR, Bk A AH
FEALA -2 T LE 2 i) s AR A [ ER 1R 3 A2 R OS
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(3 75, NADPH4E LB (reduced coenzyme II oxidase,
NOX)/ZROSI¥ 73 —/MACUR, L% 5L, Fel 2
TERIERAT T AELRRIAZ 5, ERAZHFES TE L
AR, BOAH I A G S XA 5. B
REZHREM T AT, FFE N EZIKROS
FEAE A, (AAE—FRERSE B, NOXAT X ERIE,
AR TR A B SR RO A Y. iR
P450-E 2 HERMBAC, FKROSE BRI 4™, S4T,
IR L BL Rk e R IATE L A, QAN SIS [ I A it
#E. FR, EREALEE]L (endoplasmic reticulum oxidase 1,
ERONWIHAE FERNEIE DT, B 5 T RZH4H
HR AR TS, W EPA. F5 b, BRE AR BRE
KA A4S, BT EROIN S HIEME LT
B, (EE AR ISR 21 R, I S SRS k™
PEA I i MLWE 25 A, TR 3R AR AR AR = /K, o
A EK R ORIFLE = 7K, X AT S B B ORI R
JRBANR N ERIFL, f 2 S EUR B 2 il e 5. 4
AT RESR 3 BRERO AL & 1 i S i B AU Ak DA S
F10F A i = i e i,

2.5.3 RAIFERFHAIRIAA R LA HLR): Oy 1SR
AL, ROSE 4L 580 &I E A (4 bt
H AN GE A 2 C) W AH BLAE FH TV By, 224080 B b
filg i AL R R A A S 4. R SR A s SR A B
kB (superoxidedismutase, SOD)5& 484 4b it E AL AL
FEW BRI E A RIS O, A0 IS S (GSH
peroxidase, GPX)FI MWL R & H (peroxiredoxin,
PRDX)(HH % H 13 R 5 g i) FEAR KA BE B BT
R E BRI R AR RGP XA GSHAE N ¥
HE4k, TIPRDX T 2F Am AL & 1", 4R 5hSOD3H
M2 AGPX (GPX3)TEER F 77 A4 7 305 Hodth 4 W4 B
AR TA. SRT, EARH A —LenT R bk (R fEERIE N, (H
KZHOEHME SR, BRI, 5 20 i 53 R 26 ks 7k AR L,
ERHMHLAEM R G A DHL

2.5.4 FAL/ERBEANAFPD Y 69 VE R : H R M A BEAS
[ AR P o AL RS E R S Bk (R A . 25T
MAFLD5NAFPDYERIAHLE_EAVF 2 B2 Ak, PR
HEMIAT AR LA REEHLE]. MAMAFLDBEUKE, ERME
75 5 20 [ [ 5 15 70 2R -45 5 85 H (sterolregulatory element-
binding protein, SREBP) LI, X —F 5L i k& W,
TEEMNIZAE N, SREBPAY 51 i A 1t i it
F55 b, AN S SREBPICTE (L AR AR 2. (AL,
S RESURITE RIS JORH F AR 6 b 7R 385 = 1ok AR ] e
RISk B BORIAR B, AELEE 53— 7 T8I, 00 2 1 231
T2 S R AR KRR BT, BRI SR AR H 4
JErh M RISREBP 11 H A LA K ik PR i R 5
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WES. BRI RRIIRIIASHE

Mg CoAFRA M AR It 4 A 25 ML NI (stearoy] CoA
desaturase, SCD)1{IFHRERIL, H HAESCD1 R 4 A
FIX—PRE] T BEMR. AT HEE & =
MIEEA, &AM RIEEA R BT, H
SE b, EAR ST A I N R A, X AR A RE R T
WARE (BT S R AR AL B R (A Th RG240 5] i
O SRR i A SR 1 i R 1 2 P R 4 e R
AR, IS SBUF AR D AV R R AR Rl LSRR
B, 5 B DR i /N BRURA L, SOD1TATPRDX 4 A XL [A]
Bk T B AR5 N, k25 SRR T R BRI AT AR AR
e rp AU RO RTER IS A LA T

I Z ROSZ: FEER & A T S A%, MMiFEL
ERMIH. ERBEHELE ¥ K K16 (activating transcription
factor 6, ATF6)FISREBPI AT it — M2 L
18 B i IR AR, HE I AL 8 1 AR ABEANAL A 28R A
TE = /R BARE 2 FUK BB, ki ATFOFISREBP
B8 5 #e 7 B4Rk . M ATF6IE I % 2 5 UPRIKFE A
RAFARYE I, SREBPSHEE S 5 g i 4 AN i i
A R R, 3 T e S SRR VR T AR R

XMAFLDE & NE AR 1R & R B, EFTEMEE
ADIRES [P MEFRARAS B AR S 2 R JC v T 4 A i A= i P A8
e FEIX — IR INEEN . A AU e A 32
Z 5iEMR-E A A SRR R N . S5E A
/NERAE L, MRS IR 2 S ESOD 15 R R /) B
FRERRAN R 1 7 v A B S AR SR S R 20U, s AN 2 %
JR R ™ H DA A R S, 3E 20 A A A AR
i F RS R O R, AR AT RE RN
XL B AU, BONNAFPDI ™ 5 505 K .

FEMAFLDWF 5T R I, G SRR BTAR Zouf HEEAR, 9
FEAAEER PO DR, A AR TR 2 5 8006 7 A4
FTE R ERA T — AR E AT LUER, 5IEWH RN/ R
AHEE, B & ARER B s 2 B e R AR &,
HEIEKSODHE = /N I ar ™, 12 P =k,
DR A i 17 (AR B 5 B R A2 I D RE AL R TR 2. BT
XS, FRAT VB AE A R AR 2R AR 3 mT Be T
ROSHIHEMEAEH RARIEH. F58 b, sSKinfidn g
BH, 2B AR R AE A R B AA R R, mT AR 1k
p /0N B Y A PR MR 2 B RN 5 5 40 b 3 4
A AR, DRIk, ER S BAR R IR B RIAR
ES IR i RO R R AR € S R NP el A 3 A
JRUE AT T i g BRI AR D AR =2 SE I 1), ROIE 2496
J7. NAFPDIN B 7748 A 480 LS ER BT 3 [
TERA R AL
2.6 Wi A 5ENAFPD ML S A2 — T
WAE, KIHLR AT — BV R Z R EAREE S
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WES. BRI RRIRIIASHE

A K E ARG = O PR P A AT, IR TR
LA, T 16S IRNARAREH FIqPCRAIPDAC
S TRAR P AT B HEIN T 100045, $7 IR MR P 41 B 438 i n]
RE-5 R M R AH K.

CAE VN IRIEAZELE DY), 201 JLAE I AR
DLENAACE B DR, Hodid R Sie sl R i1
FIRESE, FF AR IX LT A PIREAE & PR 1R R
B2 oG H ZEINE . (R I A R R S MR
WAL, Bz, NS — M, (AR 4 R
TEiE X oy IEH AR AS. BUE IE R R W, Pl v
BB T AR 20, SR, M4
R 2 5 A I A R0 FR) 5 DR R i v AN .

HRNAFPD B L 2 H A7 1IEATHR DA 5
ftty, RS IRMRA « JER e 1) B B T 2L R i
AT TH R AT AT

JRE H AT 78 B S NAFPDAE G I B 42 E
i, (A KRBT FEUESE | i M EFENAFPD & 1
YEFM. NAFPDIN 7 is b 1, T it B e o fi e
5, RN FE R IAE . K& AR MR/ IMA S M 20 i DX 1 R R
TR S RANE W G 5 DR S AEN AFPD A AL ] L 4R
FAEAFERANHIE L.

3 NAFPDERIZHTTR
H 2R A AN A DAk JR R T 1D AR M 1) B B AT
7. 5 = e A A AR SR AN R, i
JR G 7 A2 P A ZH 235 E DA 977 4 i R B R sk i
6 R 4 A R T DB R ARFAE. SR, EH T T A
TR AMEIRAT 2 05 R R B AR A PRI 1) BV, PRt Ve A
F =ik A S0 B ke S “ Il ” . i, —
G EA, MIEUS. CT. MRIUMIREIIR 1 %
(magnetic resonance spectroscopy, MRS). MRS E.4% i+
o I PR R AR 5 A8 1. SR, XTIl 7 2 = A4 P
B “EhriE” IERA RS

ESIR T, UStu & &Ml — & F AR i &
J7ik, R, BERRUSTS B 2AG 1R iy ) 52 F 1.

JEUSK B2 — it AR INAPFDIZ Wi
Jiik AERZHW e, (IS USIZIBINAPFD I Ak
S B [ BT 75 e T ARG 1Bl P, S B AR A L U
FERGE . TR IR AL 1 1) 32 BRI A2 JER R P I I 40 A
SN, AR D0 ) A T e b = H A N 2
Sy N0 40 R /) B 3 5 T HURHER PR UROR, FH R Ak
SE AR B IUSENR, 1A 40 Py =Bt H . X nT a2
JH R AN R R U S 25 45 AR S5 R T AN R AE
[F]— 75 B N B S B IR T B A, DR A N SR R 2B
S PFE H AN 2 1) DA R P IR AR g i 2 1) 8 [ 75 22 e, DA
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SRAF— AN W00 JR -8 [ 7 5%t L. SR, e TR AT
TN RIRR, 7 PR T S AR BN P 2 A J R A 1 A
1. DALk, ISR U ST FER I R PP s B ARt T B A N B2 1
FihE AL LB

USSP 2 ] LB BB R IR 1E 40 R, RISt
P R -5 R 4 25 DT 7 R o g i o R e i %
FIfEl R, FIFHUS BN AFPD SR & 4T 40 S — L8 43
W ARG OMINIE. BIRIEERUSATUS 8 2 i &ENAFPD
LT B E, e TR 2R IRAE 72
PERIFERE. Lesmana5!"ILHHSE1624 /3 (7544 AN
874 BAE) AT BIE FE b, 4344 3 (26.5%) R IR
NEIR, 534 1 (32.7%) R BRI P IR, X 7E MR AR
S (B AR WL ST B AR AT, AR PRI BE
R RS P 9% 258 TR 2% 340 AR At R 300 gk e e o g
(10 B B A DRI 3%, G H I M e P A g s e — B

SES R R R PN AFPDI) R R AR . ARk
[ FEa] LAEBH, US 82 15 1T LAME v R 3K INAPD
EB T JR IR P8 ) 97 2 T L O T S — T BA A7 i s
HF 5, LA B g i R i R sk e 2 TR P PR SR SC R

CT) e D7 A8 14 & 7] DA Hounsfield A7 AT
WAl CTS R, S5 REMEAH L, Fie i AR I 32 8o AT i %
fiK. 28T, CTAENAFPD2WT o I AR (ELATS A . —
BeRf ST B, TR W fR A A 22 1 1 £ B 3 Atk ]
AR, N T I ESUS B[R] 7 AW Houns fiel d FRAL
[MICT, Lee®E K I, B ANAPFDII/MATEIRG A AE
WS LA G LR EZE R, IEUSHCTH 1)
X FPAN— BRI PT RE A2 E T I B s i 2E 2052 3 1 4
AR, FEAFEEES, CTHHounsfield .47 722 1R
K. A, KimZ5E4R3E 1 C T R R 8 U 5 4 4327 g i
JE 17 o3 H 5 R AP R %, IANACT 2 R IR AR DT 2
R AT EE TV

MRIVEAT, 4T B € i s I AR PR 7 R, SR
FAT IWHAIT2W 5 510 5 i 17 73 P T AR o e i A
B, FEar N3-S BN R A L AR I AR PE R4y
F1: 0%-33%, BN AR S AR AR M4 20 34%-
66%, BN R LU IR A -5 3: 67%-100%".

A RGN 7 HERR (A T PR, M AL 1 1) T L 2R B
F R PRI HE In. ZE R ARAR A FE R B AR
BN FBBE A 0 K A PR R0 SR B N i)

H AT, A 9A ) EERH, MRIFIMR SH] A T fi%
JRHE WAV R AT &AL, 5CT—Ff, MRIFIMRS/29E
R NVERIA] B AR, I T-00 A R R R g 7
&, MRUZ ST IRII 7K 2 [R5 5 2 5, TIMR S22
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TR T IR (1) 22 5. MRS &L ¥ FR R AR s 25 5
8 A= H A B PR A A e A R G AR S, R F
MR Sl 8 )R fig i o G i 017 25 8 ke e R 77 5 B 1
—ANE HE AR LY. SR, MRIFIESSRBAE I
—BESRRR I, GipiAR R AR TR DA Bl AR
X IR P R Oy 52 IR BBURR I A R4

PA T 7 A2 12 1) 3 £ R B MR L. MRIAT
DAIE i 22 A 07 V000 B FR R 7. = b LI T k2
AAALXF AR DixoniZ A1 i 2 (AR HAR. WongZ !
15 FH I 07 /K MR UM B F-RE LR B 1, A A s v [ 35
PG AR M B 22 N16%. EIXIURE T, I
Ao PEREJRE S v = v e R vk B I S
B 5%, Al AT Tiede A AR T YRR AR B N IRIG I, 15
B BRI BA AR D RE RS, 5T+ % BEIE DT 73 2 (proton
density fat fraction, PDFF)H R 3 ZAFEIE T MRSHY
PDFF (MRS-PDFF)fIZET-MRI[FJPDFF (MRI-PDFF)%
KK, B Fidear, MRI-PDFFA il i 0522 1) R 778 T-CAP.

FE3.0-THE LA 75 AR — b J I R LR
P4, 52 R 2 SR TURIT2*FA sth 508 (R 52 0. R 15
N, TUAIT2 A 5t 80N Xof JiR i i 7 7€ 2 18 B ek S M) i oK
VEYIROE. YoanZE" @ i 3.0-THE LR ORI %, Kk
T URIT2* 5t F500% g i 107 7 B RIS, SR ER I R4k FR RS
TE RN, LA T A N .

Weisbeck5!" 5 sk [ 3 AREAI6854 fa i b R
FH AT T R K REIE R RN R R B I & 7R
A R EA ZR AR RS2 T, 90% 1 321 1)
JRRME AR B 5 T 7E1.8%-10.4% 2 [8]. {1 1% 1 BR10.4%,
110%1(16.1%; 95%CIT 13.3%-18.8%) 321 & 75 I [l i 1.
2B, WEREE . O IE A E =B
TH I S g 10 P SR R B S ST DR 2R [N RR A T g
ARG 57 i (0 523 EE B A SR P A 11 32 i
B HOMA-IR. I AR DT ABMUS, AR5 RS
HOMA-BICHI .

AT, S AMRUFIMR S AR A 3000 & JR A T 077
A2 B HERE G B T 25 % B FE Rl MR AR
KW EPDFF, PKA'E HAL 48 77 1 FRE .

4 g

BE AL RERDAT, NAFPDELA H 25 7 5 F i B il A3

EAFE— . B IR I, NAFPDAMY B A

e B b AR R, T LS IS A MR A A 1 3 L )
BT ST P 5 (R FE KIS 25, e

JIR 973 A0 2R G e L AR B AR DG T R

b, B R SITF R, NAFPDIFIA FR 54 ¢
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WES. BRI RRIIRIIASHE

e Wi VR —E, BAFRTEVF 2 AV Z AL, B4 T
FOINRIR s LAl B3 2)& BB IE.

4.1 m3ENAFPD & s AL 69t 52 5 FNAPFDIN A 1R %
I R AN 2. T B 2D AN SRR ENAPFD
(RIVE LI AL 1) I 38 FL I R S AR AT 5 06 4
T B PR U1 1 5 A P A s A 3 A (1 [
FF 5, T 75N AF PDTERE JR I FIAH AR 25 8L R J
H DL R AR AL IO . 44 TR AR AR A 1)
AR, Jo A B LR ANTE 2. V12 AR IS
F W, AR e R B R0 1 R Ui 5 AR P IR R g o ot
AL, 15 R AR RS T R AR R AN 5 U S
K, HHF R R SR A F e, 5
KSR ICIRIF AT 45 SRARAL, SRR (1 i AR B8 A 2 £ 4
ISR R 2K, B SRS I .

T Tk A P A B % R G R B AT IR S,
CEJUR AT RE . SOREAS 5 BT TR B () AR g
Hite s OO ER. TEMERIRAS T, JRA AR IRk 2 1A)
A —ASEFEN T, EEYIRER 0% RGUH HAEH LAk
Fr 3 P PR BT, IR0 1) 5 2 e B o A 75 R 1,
CARE T BN R B AR, TS B0 IE B R A
IR JEAR I R G 5 6. NATTIA A M JBE R (14 9% SE A
SRR T e 5 il AR S R A 0%, R R 2 (R ST S
TIE S i3 A 24 SRR 5 5l R I 3 [P AE AR O, (R
AN 28 AL S R AR R A2 S SR

JE T AR T B RO RALE N S RGK B
AT A%, O L R 1 e B R 1 i B
FEVE, LR R AR T TR A AR iE R
EPDEE P RGO bR bR R IA)S A R 5 5L
T RN A SRR EDR. TR, B UM
IR RS I A A R, QFEABES . REMEY
993 A1y 5y e A HE LA B oAb . AR 7 =X, B
T3 AT e 2 5 BRI I R LA 2L Sl LA
(AT Fe48 i, NAFPDL BRI 98 0E A 25 UIAH O, 40
A 5L AN AFPDI B T i A A 48 R, BiE
B Th RERE RS 5| 73 3 L v (i ), 77 A A i
A K, WEERIMURE, 418 507, o RAE R G 75, K
AR 0 A B SR, i A BRI LA, BUE
PR R AEBN . BhAh, — SR FOERE AT T A R
AR SRR S S A B AL R TR I R — ROk,
TE SV IR 2% AT, P B AN JE B AT Bk 14097 i v 3
0, A g AR B R FLIRAT B kD . — 002 AL T RE M
G PRAFF 7T, 2550, JEBERT B8 1 (FLERAT B HD) I B0
PRz BR B 3G 0, TRCER A T COUSRF B B ) LS AT B ik
A BeAh, TL-6 M5 KT B35 AT R A i Bk g A 2
RS, 5 XU B AIARIR 2E TR B X TR L. E
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WES. BRI RRIRIIASHE

W i 08 A A A 5O PR R P T D ) g i 5 ) 7
FERI RGBT RAE MR AL, WHTE AR YA 25 I T e
FHAACHE. HIULRIETE. JMNFIREE. NAFPD A I E
SERRRR A 1 PR AR, T RERS M BRAR P S AR A3k
Thiie, 5y B,

H AT i s A 0 5 BN AFPD I VEANRGE, 6
R4 JEVE IR L.
4.2 % FNAFPDE#E fi i Fo 0 % Kt 69 45 A k4
BT FL R, NAFPDA] g il i sEma IR FIRA A T e
B RS T 3 OB A QU 2R L. AR, A SEIEHRARE
. 124 N IE, THRNAFPDX % B fa s 1K 2
IR AR TS5y, KT NAFPD S HEA M 2 18] 5% KL AT
RZ MATE AL, T ZHE— 5 A0t 7R R
NAFPDF FEAIH L FE38AE Ho e R s S AL R, i
FRZ T NAFPDIIIE T AU A A E— AN ) 71
(1 FER I J7 2 e, R T AN AR BB M R FE RS . R
SR RIRFF 97 6 8 FP T 38 B R A AR 7 720 1 2 45 AR A R
HAE AR RIS AP 41, AT #8 7RN AF P DTERE IR 73 A1
FHOARY AL R HIE .
4.3 e AR#-paa i 48 5 NAFPD 115 i BR
(saturated fatty acid, SFA)S5AN R A& FERZmA 0%, 46k
REITR . A RE R AR AR R A R R 2 Ak P9 B LT
YIFIRE IR, 53— 5 1H, ANHLAIAR TR (unsaturated fatty
acid, UFA)— 5 T BANMIIE T 11 I 25 461 A vk
. HR R R BURME SR E A R, o AN
FNg 7 12 (monounsaturated fatty acids, MUFAs)F122 A
F1HR R (polyunsaturated fatty acids, PUFALs).

SFASHIMIET-A T 2K R, X 5EFET2DMAE
P LRIAR IR A %, el A2 4 AR T3 n 51 RS B
YA R B S AR IR AT 0%, KR AEER 51 K I RE iy 2
5 ) B 4 KT 200 P 41 0 W 11 e S, 5 B0 B 2R R )
FURRIERMB,, I3 B A RE AR . 5 —T7
T, AHEhER A BR U FA T LA 4% 85 1E i B SFA
R4 5. MUFAs TR AT LL3E I BAN M 240, a0
TR 5 R B R . A, FE RN T
PUFAs AT LAY I35 I 5 A = o KT, 42 e i 2
TR 25 FE B A B 7 A R BRI R R 1Y — AN E 2k
I8, X RS SET2DM B [ BER GBI B IR IT I
K& FE— LI TE 75 BN UFASTESR P R E T 1
H. RE WL, IR, R TE, AR,
AT LA 3 I AT BEBE LE T2DMAT HoAb A QS 1) e,

UEHE B, 75 75 PR 18 o 4 B A 3 W 5 TR 4L 5
A FR 9 RS . XA A B R R,  BEff v— 1 )
T, R i U R B AN M2 2 TR R R SR RAE £
R O AR, 8 A S AR AL AT ) 4
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. I FH R 0] B 7 VAR MR AR 5 N I 25
YD RA AR AMEAR S IR JR & R R IR SRR 2R, FE4 &
P 4 i B2 A 184 8L ) T o A 5 IO IT 9, T R B T A ok
X Hox, REERAMMT I T 2 Mgz, B
LKBI/AMPK/MTOR. /KA RN L4546 A
MC* 55, S5 7T HEFEE S I, (R IXL(E
55 R R T RIGNE 5 (WERMI) LA LIRS S H -+,
ez 5 R B B B A R B S A RN S — k. ®E,
5 L) FH I SR AR PR AR B -5 B i e W 3k LR 2L 114 A
HAEH, SHRBTIIS ARG R B MM, DL B AL 57
R JR I 1) R A

4.4 5 AR5 HATUSEORLENR AL € B
W H ) 3 2253k e 2 245 28 2 H(controlled attenuation
parameter, CAP). i 5 I 75 Ag 7 28 1 i S A i A2
2> HH LS 35 (S sk, T L IR 7 73 60 7 B, o P U8 T O
RN DRI, RGN P VR ) SR A, AR P B A S B R
A DATHE S IR D AR RS, 1Kt 2 CAPEE S [ B A IR
B TR AR ZE S, S BAFIREIRCAPZ T I
EIFATE R, S48 H TR HEE — 22
Wr B, H AT ICK RFINAFPD CAPII & /MM 7,
B INRIX — 7 R & TR, J1sk 5 HAR 2% —12H
PRt

VARG IR IR D7 A B R A AR H AR MR 3L 4R
PDFFAJ WA TR (14 F AR 197 7 Al 45 A v A
AR TAE A SR ER R EE S, H AT 2R R 2 1k
AHHE.

TR 3 1% (magnetic resonance elastography,
MRE)& — i H I A 4E A E G2 W H R . MREfS:
BASZRIERE WEAKFIRIALES i (PR, A2l EE
SO, T H T DRSS BN i B A 3 s U 5 1)
L. BT MREAH 0 & (00 R R, DRI bt 2 52 2]l
IR JRE RISE IR, BF 78 B /RMREE 5 SO 7 ) 55 35 40
2%. HHTMRI-PDFFi2 Wi i AR T g, R E R 2
IR NPT o
4.5 mmIENAFPD#) B 74 348 H AT NAFPDIGR T HT7E
AL, (IR EFEZ B ENAFPDIIA I HR O3, 153
— B, A KA 1 FE R4S A & 1 DR BRI P A 3
I EAZ L, AR T — 1, LA SR B SRR
AL, BN DAY, 46 & 3RS ARGk D) 5L
AT 2 3N 7 2, ASE R B R 2 DU 4 3l o i
W, Tk b | S5 S AN 55

29T b BT E KR, SR AR ) e R
IRIT AT E R AR R IR b AT R IR E AR
MMM T4, o B R RE. — MEER
BILHI A2 i A2 TR SO B T s AR DA PRI ALk, AT D AR S
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R EEENE . MERAL. NEERILE, M
NAFPD. {HEkZ K R 55 A X FEBE 7 CABRAE. JE 1
TR KT ) i A B B MRARRE DG 7 it HR B 3 ) SR VR T B
FRURE R WA AR W R K H b ihss
(EARE— DR AR RN .

ISR H GLP-1 324 Eh 716 7 B R FINAFPD
Rt . AR B R R -GLP- 15 5 i iE B 75
X FRAG N IR SONE H o i 5 3R A A ) T0% I, HARE A
T2DMYA T #5175 DA,

W IR SEGLP- 1A AT FAC MR, 38 FA7 j i Al
B AR O LA R AE . H AT, &3KVEE A O BT
GLP-1BEh 74T 780, #E201 TR B4R E, LR Hr
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Abstract

Circular RNAs (circRNAs), a class of endogenous closed-
loop noncoding RNAs, are expressed widely in all kinds
of eukaryotic cells and have the characteristics of stable
structure, high conservation, cell specificity, and tissue
specificity. Several studies have revealed that circRNAs
are closely related to the occurrence and development of
cardiovascular system diseases, nervous system diseases,
tumors, and other diseases. Recently, more and more
studies have indicated that circRNAs have good clinical
efficacy in the diagnosis and treatment of digestive
system tumors, and they are expected to become
biomarkers for early diagnosis and new therapeutic
targets for the development of novel anticancer drugs.
Therefore, it has become a hot topic of the current
and future development direction in clinical research.
circRNAs play a dual role in the pathological evolution of
digestive system tumors, wherein they acting as miRNA
sponges could play significant roles in carcinogenesis
and anticarcinogenesis. This paper reviews the biological
characteristics of circRNAs, summarizes the research
progress of circRNAs in digestive system tumors, and
discusses the potential use of circRNAs as targets for
prevention, diagnosis, and treatment of digestive system
tumors in the future.
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BT ACHT ALZ . TB G T TE A R SR 1 254
TN AL DA R EE TS5 2 —. Bk 2 (IE R R
B, circRNAREEL . SE5GHLRGHLSA AN 2
FHmiRNA, I miRNAXS iR ] () 42 4, ki
HiES 5N RS MR R R AR, A Css
IR T cireRNA RS 5L IRE, VEAII 41 T cireRNAFETH AL
ARG R BT R, $ER T cireRNAZ 5i#HAL
ARG M RKAE KBTS, FBE T circRNA
YETH AL R GEEE IR E R IR R 2 Bibr B9 Filjs
PG SCHT A TT 23 R r T R L FH i .

1 circRNABYEZIHAE

1.1 miRNA#Z4E R A NNIETETEFRNA, circRNA
A ZAmIRNALE GO, GEE TP 2550 5
miRNA, #I#lmiRNA5HLEEmRNAZE A, FHErmiRNAXT
HIEE TR R R A A L, T e R TR ) 3R IA K, X
TIRERR Y “miRNAVGER” , BRI, N AR PEAE G
-1 S W) (circular RNA sponge for miR-7, ciRS-7)
THT0Z M miR-745 507 45, BEIE I % miR-7/miR-671/
CiRS-7Hl 7E IR S5 HH R A% B . Yang %55t
% B circ-Foxo3/E N8 M miRNAIHFLT, & 425 M miRNA
GEAAT A, Bl P mIRN ASE LR 1k, #0445 20
WG IREAR AR, SR1, X TeircRNARImMiRNA
HAER — B SR AW, tnTeckE IR 7T 2 WA FL3h 4
i cire RNATR D &4 — P miRNARK 10 PA_1 45
HALAE, ZHHNL TeireRNATR 4 /D B ImiRNALE &

TmiRNAWZRIVER. Bl cirecRNAZ 7552 B 41
AEPImiRNAVEPER T, L& circRNAL. miRNAFI
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ceRNAY R 731 P 26 2 an ] U 15 A s N AR A 11, A5
Ry Tk — R AH AT,
1.2 A3 Ao 3 3 RIA T AL A BIEICiRN AR
ciRNATVE N R R IA FIR K T2 2 5 A%
ST, AR Z A dr g sl R E EEIER. Li
VSRR, circBIF3)MlcircPATP2 A] i@ U/M
Bl A% B UKL FIEICIRN A )R 57 FIRNA-RNAAH HLAF
FH B R S HOE AL R B A 1 1T % KA. ciRNA
fENCcire RNAR—FEA, & H IR HmiRNAsZ &AL
M TR RE TN, 2 5ERRIEWIEE. Wei-
ankrd52Mlci-sirt755ciRNAZ> T1E A 5R-Ar il 1T i 75 4]
T, AR AR B IR ) v R e R A EEAE AU, BT
F M, circRNAREIE T Spre-mRNA R BY 07 & 5 4 Pk &5
BRI AR BT R, anH ER RS SRR R R E AT LA
HE HcireMblgs & IR dEcire MbII A i, 540 P4k
2 gy, 58 BT A R M AN, ecircRNA
= B [RIYR 45 M O AR R A e 2/3 B A Sl
CHEREME” BIRETOR, TecireRNARIFRLEE ] 1E 5 1)
ESE I IE S SuR
1.3 5RNAZ&EGAMEAER WFFRM, #i7 circRNA
fEREARES, 50 1TEEZIRNAG G ED
(RNA-binding proteins, RBPs)&5 &1 /4, Al 5RBPs4: &
TE RN AT 55 A3 T 52 e AL AR B PR 3 38 7K1
Hansen" 50/ 7T R BN, ciRS-7) 12 FIE T AF/N R KA
A, femiR-7HOBT 77 N5 AGOE F R 45 &, )
TAHImMIiR-755 M, _EimiR-78EIE K () ik, Dusg!")
78 K I HI Fox 032 Rl 4t ¥ cire-F ox o3t 5 4 it J& 31
BB A MHSE 2 (cyclin dependent kinase 2, CDK2)F14]
i JE BA A AR P SR I 77 T (cyclin-dependent kinase
inhibitor 1, p21)555F R 125G, T 7 K1k cire-Foxo3
fE 5 CDK2Fp2145 & icire-Fox03-p21-CDK2 =7t &
B, FO) e 24 PR L, EL DT AR 240 A PR AT AR AR
1.4 Famand LGN, EEUEEHDNAK
SR EMRNA, 2R/ /EmRN A LR ERI PRk, 2
I JLAER, Bk 2 (B FE R B, AR RS P& FOIR
circRNA 2481135 R 1 ThRE. 20144, AbouHaidar
LNV T R B P A circ RN AR A e AT A5, JF
T8 I P AN B AN 56 4 S 1) ) A e TUA% A A
PER BRI, H AT, circ-ZNF609", cireMbl™. circ-
FBXW7" Hlicirc-SHPRH" 454 Ffcirc RN A C A IE 52 A
BREE A B, YangZ P 5U4E7R, N6F SR
(N6-methyladenosine, m6A)fE H#%% 5 A 2licircRN A
FHE, IR I8 ST P mOA K cire RN AR 3 2 35 1
i, KB circ RN A 1) 8 F 5 FEA LR N IR0 (115
BUR, ATRE RIS R U R B ZAE . AR 2R,
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circ RN A1 8 5 ) D BEAE B Rd 20 i mT e ik A7
FE, T FER L A 0 B AT U AT 32 R g 4 N
FRLFEE N gL O, 45 JE ) circRN AT L4 (T
7 1.

2 circRNAS L R SERNEE

KR 2 T 78 22 B, circRNAJ 12 2 520/RI5E. T
HE W, 5 RS R B R UIAE, 8N
LB IS W I A= Db L RN T 250 R i
(KL T cireRNASTHAL R G800 R BTE4R(E ).
2.1 circRNAS EC W AR 8, ECC BN T b LI
KGR 2 —, R —RRA T LA a0
AR, ECHI R IR AR, &4 2 i 1915 7776
JERURZE . TR S A, DR, SR S P A
W AR eI LA KR JE WG 29t BEAREC /3
(R A SR ANBE T % AT KR . Lig R FHRT-qPCR
F AT R [E 684451 £ f#IR 41 g JiE (esophageal squamous
cell carcinoma, ESCC)EH B+ ficircRNAE T 5E
BOMRIL, SAGEAEE 40 MA L, ESCCAiHcir-
ITCHMZRIA K 58 3 BRI, BRI, cir-ITCH
AEfF ymiR-7. miR-17FImiR-214/1E45, B3 Fif
atrophin 1#H 5./ F & 14 (atrophin 1 interacting protein 4,
ITCH)fIRIE, (R ILDVI2IIZ R P A, JE it
i Wnt/B-catenini& 1%, #IHIESCCAHMIFKIS5E, fEECH]
KA YEE B A G, MR, XiaZ P FEIEse,
hsa-circ-0067934 (2 HEES CCAN I 3G FIIERS. BEAT,
circRNA CL IE S 5 ECHI BT LA UIARC. lnsusg Y
Wt 7R, NECHH 2540 IFRKY SE-150RH157/McircRNA
FikEFE L, W17 cireRNAFIE B i, %
W FL R I cire RN AR I8 52 1 Wntf5 5 18 B K 1 1 4
J T B, B, Sun PR FHRN AN P A4 (5
BEEHTHA CARHECHI M cire RNARIAVE, UESE T
circRNAJ 72 Z SECAMRARE . 81, BT,
NiuZ5P Nl i 28 M B AR K4 R cire RN A S ECAH H. 56
ZIT R AT TR I, cirecRNATEECH# S N %
BIZW R B B m s W e, S, e e oNEC
LW E G R A bR S,

2.2 circRNALEGC GCrz— M T 5 Fh b J (1%
PEIIRE, 76 A BRIERE A 26 iR JE B LA, S RE R
THRTIM = KR 2 —. iUk, RIEBFAIE407]
N2 NGCHEA, AT NEZ30 77 N, BRI,
W2 IGCHET, STEAMFFBILI0%. Hit, FHA
MW Tt FREGCEHEMAEFTRE. 2
WA EEREE. McircRNASGCHIFHH R &
) F 9 5 39T O TIF 9 5 A5 ChenZE 209048 7%, GCAL
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® 1 SDBRRIPEERIMARNA

CircRNA fhEEER RXBER SS@I8 I Ref.
cir—ITCH-miR=7/miR—17/miR—
ESCC 8 ESCC4BiR5 JT AL Yang=2"
e ™A VT PRI BiREDFIZIERE D ang<5
or= CRC  NF  cir-ITCH-wnt A HuangZs®
HCC B - HIBIHCCRAE, IBIIHCCREFTBX GuoZE"™"
hsa_circ_0067934 ESCC @ = [BHESCC/BIRILIEART XiaZs>!
circPVT1 GC )] circPVT1-miR—125-E2F2 S 0GC/BIRIZIE ChenZ?"
GC B3 CIRS—7-miR-7-PTEN/PI3K/AKT F=4- B 2218 B PanZ®
ciRS—7-miR-7-EGFR/RAF1/
5 pe=st R WEIEENE (361
GiRS—7 (CDR1as] CRC )] AR BB EEFRERIIZIIRER Weng<5
Hee s ciRS-7-miR-7-EGFR or PI3K/ AFAFRITIESEOVRIFINRNE, [RHHCCAIR YangZ*
AKT/mTOR 1258
hsa_circ_0001895 GC ™ = FI0GCAEDL. =H ShaoZ*!
CircLARP4—miR-424-LATS1 - IGC/DIEILEE. S, SHEEA/\.
CroLARPA . - [ [ IIHIGCARRISIA. =, SIPBAI\ MEER ZhangZ5®
YAP BX
hsa_circ_0000745 GC & hsa_circ_0000745-miRNAs FABMEB ML HuangZ""
hsa_circ_000984—-miR— R
hsa_circ_000984 CRC B8 10 6; CD%G [RHCRCAIBIZIE. T/, =B R  Xus™
hsa_circ_001569-miR-145-
hsa_circ_001569 CRC 05 N FHCRCBIRILIEAEE Xie ="
sa_circ_ =3 E2F5/BAGA/FMNL2 Iesvag BieigEA = e
circCCDCB6—miRNAs— N
circCCDC66 CRC A [ CRCABIBIZIE. TrF0=E HsiaoZ“
oncogenes
c—Myb—circHIPK3-miR-7-
ircHIPK3 CRC 0 FCRCY Zeng=""
circ A FAKIGE1R, EGER, YY1 Iieas BiRiER eng=F
circMTO1 HCC & circMTO1-miR-9-p21 HHIHCCARRIZ Bl HanZs4o
hsa_circ_0004018-miR-30e—
hsa_circ_0004018 HCC B - SHCCHIRDE . DERALD Fuss"
sa_circ NG 5p/miR-626-MYC 5 fRME. DHEBTIAER usF
circZKSCAN1 HCC NG circZKSCAN1-miRNA-Mrna HEHCCARA . TR YaoZ""
cSMARCA5-miR-17-3p/miR-
SMARCAB HCC B |HCC/BRRILTE. T Yuze
c NG 181b-5p-TIMP3 HIHIHCCABRRILIE. Ts UE=:
circRNA_100338 HCC B circRNA_100338-miR-141-3p & FHZAFEEHIHCCER HuangZ"
CircARSPI1 HCC NG AR-ADAR1-CircARSPI1 HOHIRERAEES Shig™
hsa— hsa—miR-144-3p/hsa—miR—
PC N Vit Y El % iz (52)
circRNA—0007334 DB s vmPricoLIAT IR 2RI angs
hsa—circ—0000977 PC i) hsa—miR—874-3p—PLK1 RHPCHRERAE HuangZ"®¥

circRNA: FRIRRNA; ESCC: BEEPRAIBNE; GC: BYE; CRC: B2 5E:; HCC:ATiRSE; PC: IRIFE.

HRAEAE KR S R I circRNA, circPVTI/EGCHIH
H A KF B R cirePV TR 78 24miR-125
FKME LA SRR G CAN B 5. Pans il i 481
102/ Ji7 & 14 G C2H 23 41 i A9 55 2H 2440 B e iR S-71)
FIEAKFRIL, ciRS-TIEGCHIH R IE K23 -
W, 12 EEAAE T B RciR S-TA R S B 7R
[T S R 2 3E— 2B STIESE, ciRS-7T/E AmiR-7
B4R, REET S HimiR-7/ S HIPTEN/PI3K/AK Til
., PHITmiR-715 3 HIM G C-803FTHGC-274 i 1 b Jeg
i, 7= A T BAR 2R ME R BUE R Y, $EoRciRS-THIER
GCTUR AW bR SR — DN TR G TR S, [
FER, =TSR iR R, S54RI RARREASUEEL, GC
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2H#H drhsa-u-circh-0001895™, circL ARP4” Flhsa-u-
circh-0000745"" {12635 /K P-4 B35 T M. Zhang25 " 7t
{FBA, circLARP4EE AL T-GCHIL I L b, kKT
B3R, BEE I R mi R-424 51 35 PR g 400 1) i K]
(2B IMHIG CHN R T FIZ 22, OB i HE7R, hsa-
u-circh-00007455 GC4H /3 AL FITNM 23 BB DI AH %, 45
G IAPUR RIS, GCEF 2K Fhsa-circ-u00007451]
FIEACF AT BN L GO 75 B (4450, MiZhang
D2 ST YA [ PR 1 3 A A ] DT AR v A S5 T
GCHIRHIE K, GG TNMA IS &, ATt — ik
HuemflE. B2, circRNATEGCKR A T2 p e 45 B B4
H, ZIRRGCH I TS VAL I R A br ).
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A, cireRNARIAH SR vk 45 6 AR &
VIRl eeA Bh T4 S G CIfi 2 1 BUBCHE ARE e . 1 s A
SR F B DRSS A B B A GO ScireRNARIA 1, &
L5 IEH AN, GCREAE I h 566 circ RN ALFAE 2
FRIE, HA68Fcire RNARIL KT 2 il it 21, ik —
5T BH, hsacirc0033634i# 1T circ-0033634/miR-331-
3p/RAS-ERK I #% M 24 {2 i3t G CAN e 3G 5, FF34 355G CAl
FRIT AR 22 RE 1, 1EMR R Ak J i FE v R I
WEVEH. % &SR H Stata 15,05 2220k
B eireRNATEGC 2 Wi R I H 850 1 ke

2.3 circRNA 5 CRC MKk 1)HE /i £ B, fECRCIIK
AR AR, cireRNABE AT AE Sy 5L R, SCRTAE Jyde
BE[H. Huang®5E FIHPCREEAR, 44T 7 45BICRCHIFL YT
I 55 R P eir-ITCHR A K- 5CRCEAER K R, BT
R, i A SR E, CRCYIM A cir-ITCHF % K
WIS N, J SRR3R, cir-ITCHAT DL NI TCHI 3
1B, X S HH| Wnt/B-catenini& 42 % JIAH IS, Weng
SR, A B A A /AT R R CiR S-T A& R A AR
AFER B fE R R 2., 15 VLG Y 15 R iAE E, CRC
ML CiRS-7RE Fif, Hod BERIA S B H AR
R IEM S #—PH 7 R, ciRS-7/EHCT116F1HT29
YR R I RE T N AmiR-7THIZRIE, B 5 s %
B 4K IR F- 32 4 (epidermal growth factor receptor, EGFR)
FIRAF U SE R, M 5 805 BAR 28 M 1 B0 R 1Y
A BOHTE UK, circHIPK37E 45 e 4L 214 it v B 2%
L, i FIEMIcirc HIPK3AE L SFCRCAN 8 5E . i
. AZRZEANE ST, RIFCRCIAE KRR #FE; X
—VER A S circ HIPK3 i R IA (L #EmiR-740 [r) ez FE K]
EGFREHRIA/KF R 1, A R #miR-71 311
CRCHHM MR A (). $tH, @it @R circHIPK3 5%
[R#lc-Myb/circHIPK3/miR- 74 ] G /2 177 CRCE
R A BIE)T R, FECRC R B e, g 3
Al LR AT VE A JE Rl ) circRN A, HiThsa-circ-000984"°°
hsa-circ-001569" HlcircCCDC66™, — 51, EATRE(E
HFCRCANBIIGIE . 1228, MR, 5—J7H, el
T circRNA/miRN A/$E 5k PR il sl B 42 i 42 g 2o (R
HEhfe. LS Wik, Kigfe 2144 484 circRNA
AAEZESFRIL, Horp FARI3944, NiMIS4A, dk—0
WA IR, circDDX17/ECRCH L P FIE I T, 14
ARSEIG R, Ul cire DD X 17 RSN 1 K 7 i 41 it ) 48
B RS RZFBAMHEIFE T, TianZEHF 7R W, hsa-
circ-00045857E K e F 3 AL 4 AN A M i A (1) 3R 35 5
% I, 31 Hhsa-circu-0004585 5 i A/ B 1IEFE L, #2
7~hsa-circu-00045857E K7 Kk A= . R hin i &
BIIE.
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2.4 circRNAEHCC HCC/Z kA i WL e,
HEBERR., WEBEMEELREE S, b,
HHCCEZELAMRFF AR VIR BT BRI IT N E, A7
HNT0%, K1, BIERHLE I EE 25O R E RO H
MIAHCC, CRAEMATER, 1BI7 RS ZE.
I, FHRFTHC CH R R A L 12 Wibs ST
PEHCCIH R BRI NEY). TR, FZmiRNAs
BRIMESHCCH R A B DIAH K™, BifRcircRNATEHCC
H R EL AR T e AN R HLE 0 ANTE R, (E ORI 2 1IE
PEFRMcircRNAZ S THCCHIRAE K. ciRS-T2&IE4
H1EF N AT fIcireRNA, 7E NmiR-7(#F4RciRS-7
EHCCHRERIE, 5IFMMmERIE. HiiEA@lpha
fetoprotein, AFP)/K S -8 G UIAHOC. [RIFERY,
YangZ T FTAE B, ciRS-7A] @ i I miR-7 ) 26k 40
M EEEGFRIEHCCAH M 3R IL, KA H BRI T EE.
WM, cireMTO1/EHCCAN AL A .35 N, cireMTOl
REFT 2 [ miR-9 4R, fR#Ep21 () Fak KAlHIHCC
kR, 40 s A 2K P eire M TO 13RI AT 8
J2 R AR AE I FE R TS TR ) [RIRE, Fuss Ot
FFWhsa circ 00040187EHCCAN AL H 1 TA TR I8,
/b, hsa_circ_0004018/{{ILK 1L 5AFP/KF-. HCCEA%.
SRR . EEBAIGKHCCH . TNMS 25 V)
%, HHEBEMZE, hsa-circ-00040187E MAEPERT 4 . FFAE
P EIH C CH A P8 M s b it o BeRe S 1 3R IA 1
FHIE, $271, hsa_circ_00040187EHCCEZH M )7 AU
VEF oyl T B A 0. Yao 5 HIE 95 R W ZK SCANT
BN L A K Mcire RN AR AR [ H) R s 5%
HHCCA M AEK . IER AR 22, BHit LR,
circRNA-cSMARCASfig il id il ¥#miR-17-3pHImiR-181b-
SpifiRiL, B3 A& EE A A LSHHIH R,
FIHIHCCAN M 3G AT R, #Em#HIHCCRI R E; 16
HCCH'cSMARCASEIA ) T SHCCHIE 21 2 IAH
K, B AERHCCERE HVIRA G AR NI B KA
AR fE I R R, HuangZ ™0 7t £ IHCCA D
HE Rk circRNA_ 100338 5HCCH I AT R
MK RFVEAE R i B 2 B IR G, (R HIE SR 3R
A (androgen receptor, AR)AEIHIT i35 _FIHRNAMKAS
4 RV RS i 2 ¥ (adenosine deaminase acting on RNA 1,
ADAR )L, JEMNH]cireRNA 5. Shi%E R 5T
FWAARF LLE FIHADARI pl10#ilhsacirc0085154
[f#15, ADARIF R =R IE SHCCHRARSE IEAHK;
P&, ADARIFFRIA T LA IMHCCE# 15,
GuoE PR F AT % 2 BE VT 70 R 2 20 M i 3 E i cire-
ITCHEHCCEA HIAAF B IEAHK.

2.5 circRNA 5 kA58 Yang 2 FIRNATN 545 R 404t

2020-10-08 | Volume 28 | Issue 19 |



1BIRE, 5. INARNAIEBIC ARG MBS REE

T 10/ IR 52 JlJe (pancreatic ductal adenocarcinoma,
PDAC)ZHZ L HARAT AR MR 2 2 cire RN AP R 1,
R IN278 4 circRNATEPDACZH 23 2 S %3k, Hirh, hsa-
circRNA-00073343% 2 Eif, WIAE N —Fh 35 40 I8
PERNATE+PET fithsa-miR-144-3pAthsa-miR-577 177
PDACH L & @ IKBF7 AR R T Blol B RIS FI D) fE.
Huang %5 FI] F il & 551150 BT & Bthsa-cire-0000977
TE gl (pancreatic carcinoma, PC)ZHZH &2 L i, H
FIFHQRT-PCREAN X — R ILHEAT T I, 3E— S5
KRINYTBRhsa-circ-0000977fEiH S Shsa-miR-874-3pAH .
1E R #IPoloF I 1 55 11 (Polo-like kinase 1, PLK1)¥)
Pk, BEMANHIPCHYZERE, $2H X Fhsa-circ-000097 7%
NWFFEA] B RO AR SR P C2 Wi FIVE T T B it — AN A B
PBEE. PRSI RE, circRNA NOL107EPC4]
ZUh E R RIE, I H.eircRNA NOL10ZIA i 1) H 3 7
Ja¥EE, #— IR, citcRNA NOL10w] Lhdid
“UFLRRNE” W ffmiR-874-3p 3| EEPLK 1 FIA K F T =
IEHPCI A K. 5K I 7t 7R Hsacirc0007564
FEPCHEF B AN i b s R IE, TR R —ANE 2
PREVIH TPCHIE W S 45, [RIBHIESS7EP CHRF ,
hsacirc0007564 1] 5 7215 42 TG A B B3RS 5200 (K 2.

3 &L
circRNA B WAy & FE K e sl R i 81 ), iR
ANEZcirceRNARITEFE D RE, B 5T 76 A 5 1) 40 g
RAVFIA A AT 7 KRBT, & WMcRNA finder,
CIRCexplorer, find circ, UROBORUS, KNIFE, CIRI,
MapSplice, segemehlfINCLscan“¥circRNAF 77 T H N
g1 . BT, cireRNACHIESE A 5. BY4E.
7 MmiRNAWESR. SRBPsHHAAEA . BIREARES
A IIRE, |22 5 NARZ U H 2 e
TR R A R R R BE A BRGBR 22 Y Ak 2R G IR A 5%
circRNA &I, cireRNA T HCATH AL R G2 I, 16
IT 1 — 7 R IR 0 1) SR 1, BB 2 PR BT 7T R T,
THA R G 7 R IE B cire RN A5 i 8 41
FESE. TR . RIEAEVIFSS. cireRNARTYEN
e A B R FE Y A R R IR R A R B DL S %
SRR A A A oy EERIER]. ARZ T FER Y, circRNA
RELETH AL R e e (8 A M rh 22 e 3k, TAE SN A
I RS RE I HFER AL, AR BN RGMIE YR 12
Wi T AUE D TR EY. PleireRNARIARR
AL difgtase it AR R YRR B W Bors et 18
AR R G I 27 BB TT TPeireRNAH B EAUE S
AR AR R R A T PR R A ] € VR TT T 6.

RE cireRNAZ 5 R R G0 R VO K AE
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R AR 05 FAE AN A 5 8 B it 9 IR
HEL, SR cire RN AR A R e ORI IR A2 W
TBIT AL R G IR T B A bR S ARV 2
M, HFEEFERE, A cireRNARIRIEIEANREE AHE
SE TR GIR (R AEVIRR B4, TN BA  cireRN A 57
T RIEAMUE Z IR R R G K, 182 5%}
HoAt Z 0 1 e BB R4 F HL, 5 cireRNATE
AN ) BT P90 R A AE AR i B AR 1 . RIS, FApS
WAL RS FAAAE 2 R R cireRNA, T A4
IEFEME—cireRNAVE AR I A bR ic A fe it —
RANETE. Bk, RA A TR AN A28 10 R G
circRNARFIANENL, & HEFH R GR thoRs
FIL I cireRNAT BEZA I R B AR SR AL TE T 2 (1 2 5 k.

2% LBk, cireRNASH A RS0 A BOC R
FUPARE T ETa TS, SN 1A R G MR A
EHLHIHE TR Z4ME. cire RNANRBEH AL R G K
JRHLE R L TR T RN, VR T fifcircRNATETHAL R
SR TR AR, TEBEK TE AL R SR ) A LA
BEA R AR, IR AT, e RT REAE I R
AR,
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Abstract
BACKGROUND
Submucosal tunneling endoscopic septum division

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

(STESD) is a new endoscopic technique for the treatment
of esophageal diverticulum. However, there are few
studies on the application of STESD, so its safety and
feasibility need to be further evaluated.

AlM
To evaluate the feasibility and efficacy of STESD for
esophageal diverticulum.

METHODS

Three patients who underwent STESD at Ningbo First
Hospital from November 2017 to January 2019 were
enrolled in this study, and the clinical data were analyzed
retrospectively. The symptoms including dysphagia,
heartburn, regurgitation, weight loss, and retrosternal
pain were scored using a system modified according
to Eckardt score, with the score of each symptom
ranging from 0 to 3 (maximum total score 15, minimum
total score 0; the higher the score, the more severe the
symptoms).

RESULTS

One patient had epiphrenic diverticulum, and two had
Zenker’s diverticula. All the three patients underwent
STESD successfully. No major adverse events such as
perforation or bleeding were found in the perioperative
period. The patients were followed for at least 9 mo, and
the longest follow-up time was 23 mo. The preoperative
symptom scores for the three patients were 4, 7, and
8, and the postoperative scores declined to 0, 0, and 2,
respectively. No recurrence or aggravation of symptoms
was observed.

CONCLUSION
STESD is efficient and safe to relieve symptomatic
esophageal diverticulum in short term.
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Abstract

BACKGROUND

Ningxia is located in the northwest of China, which is
a high incidence area of gastric cancer (GC), and GC is
the top cause of malignancy related death in this area.
However, epidemiological data on the prevalence and
prognosis of GC in Ningxia are very limited.

AlM

To retrospectively analyze the clinicopathologic features
of 5022 patients with GC in Ningxia to understand the
epidemiological characteristics and identify prognostic
risk factors in patients with GC.

METHODS

A total of 5022 hospitalized GC patients from January 2009
to December 2017 were involved. Clinicopathologic data
and survival status were collected. Overall survival (OS)
was calculated from the time of initial diagnosis to either
the date of death due to GC or the last follow-up date.
OS was generated by the Kaplan-Meier method, and the
differences between subgroups were compared using the
log-rank test. Multivariate analysis was performed with
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the Cox proportional hazards model. Relative risk was
estimated by calculating hazard ratios and 95%CI. The
prevalence of GC in this area was then analyzed, and the
main risk factors affecting its prognosis were identified.

RESULTS

Among the 5022 cases of GC in Ningxia, 3888 (77.4%)
were male and 1134 (22.6%) were female, with a male-
to-female ratio of 3.43:1. The patients ranged in age from
15-93 years, with a median age of 61 (15) years. Totally,
1734 patients died of GC, with a mortality rate of 34.5%.
The mortality rate of patients with GC increased with
age. Multivariate survival analysis showed that age,
Tumor-Node-Metastasis (TNM) stage, tumor location,
tumor size, and tumor differentiation were independent
risk factors for the prognosis of GC patients in Ningxia,
and surgery and postoperative radiochemotherapy were
protective factors.

CONCLUSION

The majority of GC patients in Ningxia are elderly men.
The overall mortality rate of GC patients in Ningxia
is high and the prognosis is poor. Age, TNM stage,
and tumor location are independent risk factors for
prognosis of GC patients in this region, and surgery and
postoperative chemoradiotherapy are protective factors.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Abstract

BACKGROUND

Chronic atrophic gastritis (CAG) is a kind of life related
disease. Its occurrence and development are obviously
related to individuals” disease cognition level, mental
state, and healthy behavior pattern. Peer support
education is a mutual support system composed of
individuals with the same background or experience,
and its effect is worthy of affirmation in the management
of chronic diseases. But there are few reports on the
application of peer support education in CAG as well as
the healthy behavior of CAG patients.

AlM
To investigate the effect of peer support education on
health behavior and quality of life in patients with CAG.

METHODS

A total of 107 patients with CAG diagnosed from January
2017 to December 2017 were divided into an intervention
group (55 cases) and a control group (52 cases). Both
groups were given routine health education, including
disease cognition, health behavior, and complication
prevention. The intervention group was additionally
given peer support education. The patients were
followed for 6 mo, and health behavior, quality of life,
and degree of satisfaction with health education were
compared between the two groups.

RESULTS
The percentages of patients with reasonable diet,
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movement exercise, emotional control, and smoking
and drinking quitting were significantly higher in the
intervention group than in the control group (87.27% vs
71.15%, 89.09% wvs 73.08%, 85.45% vs 69.23%, and 89.09%
vs 71.15%, respectively; y° = 4.252, 4.510, 4.044, and 5.4582,
respectively; P < 0.05). Physiological function, general
health, vitality, social function, emotional function, and
mental health scores were significantly higher in the
intervention group than in the control group (76.62 + 8.21
05 70.10 + 8.32, 67.45 + 7.26 vs 61.24 + 7.32, 70.12 + 8.23 vs
6245 + 741, 82.45 + 8.36 vs 76.45 + 8.45, 73.12 + 8.42 vs
65.12 £ 7.56, and 72.65 * 8.22 vs 64.78 * 8.34, respectively;
t =4.079, 4.405, 5.056, 3.691, 5.161, and 4.915, respectively;
P < 0.05). The degree of satisfaction with health was
significantly higher in the intervention group than in the
control group (96.36% vs 84.62%, y° = 4.354, P < 0.05).

CONCLUSION
Peer support education is more likely to be accepted by
patients with CAG, which is conducive to promoting the

development of health behavior and improving quality
of life.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Chronic atrophic gastritis; Health education;
Peer support; Healthy behavior; Life quality

Citation: Shen HL, Gao YP, Wang YP, Wang M. Impact of peer
support education on health behavior and quality of life in patients
with chronic atrophic gastritis. Shijie Huaren Xiaohua Zazhi 2020;
28(19): 972-978

URL: https:/ /www.wjgnet.com/1009-3079/ full /v28/i19/972 htm
DOL: https:/ /dx.doi.org/10.11569/wcjd.v28.i19.972

i 2
B=

M Z g KA ERT LR, AR R A AL
FE AT R, RS 9B E T A X, MR EIR
kg R SHRE, EAAFXFLEZH
EDINNS: K=Y & 7 M RGNS 8 X L
PHE LR E, LRI PR R
RHE. KRRARMFEIFRT A ELTRTFR, &
M AR E SRR KEFRBRITARETREND

LD

AH9
FAT R 3 CF AR E 45 1 B K (chronic atrophic
gastritis, CAG) & 1 AT A B A E 2 4930

Tk
EAE2017-01/2017-1245 547 £ 9CAG B F 1074 4 #F
AT 5, RS F Rk A FFA556) . 2+ R&

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

973

5249, STRBLRLE T O FEHR IR INI, BEAT A, F
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KRGS TSR AR, X F SRR
HEFHWITIRS, FEEDLER)E, ZRCAGRIESCR
AW NAESI AL RIS, WG ST
H; (0)FJBLE: BN S CAGEE KIBIWIE, Litx )8
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x® 1 FAABEEBEESREZ —RRRILR
—RER TF¥n4R/55 N$0R4R/52 ty’ PE
143l 0.536 0.402
2 30 32
158 25 20
FHZ () 47.02 +6.24 45.78 +6.31 1.022 0.084
TRTE(EE) 452 +0.74 4.38 +0.65 1.037 0.082
RINERIZE 1.372 0.076
BE 18 20
hE 32 30
BB 5 2
NiizE 0.784 0.153
APET 20 18
SPREPE) 26 22
RERME 9 12
FREE TR 0.951 0.088
=30007T/(B/N) 32 35
<30007T/(F/A) 23 17

FIDARRAE, RKIESE BB AR, (7)BEv & HR
FTT2EEV . TERE V(B = R 7F-15:00-17:00, f8 & &
BHP T &) FAERETI(1K/mo). FKEEVIIL
(PR3 6 H & 105 T AT RV & 7.
1.2.3 AR g AR BUEHT BEVI6 mo, KA (181245 1%
B R BHEBATNAE NS  SF-361FH S AT
NIERREFR ., ISR, BEVi6 mo, KA Hl (CAGHH
R ERE ) WVE S B E R
Gt Bl HE o M EFSPSS 210844, A=
HER RS E R Hmeant SDE, RHAGLE, i FH1T
N R EST BRI @ (%))FER, RAZE T3
BH. RIR(TEFRRD, P<0.05, 278 it 2 L

2 R

2.1 1 AT ik AR A S RIATIAT ELA, BRdT BRI 2%
5T HAT LB g A, AR E R R 2
S AR FEAT b 2 3 B S T 1 (P<0.05, P<0.01); B
V6 mo, TP EFH GG & 183Nl 1HLETEH
TR . H 3R C A GAH ISR 1A b 6 B . w3 56 R
H(P<0.05). W.3z2.

22 A% RE H5EHATHATHE, WHCAGHEEE
I TN BB S5 A T 0 R VP2 I N (P<0.05, P<0.01); BE Vi
6 mo, T-THAHCAGEZ ARG, SRR 7571,
e TiRe. THIEKERAE . RS HEVE 43 S T A
(P<0.05). WL.3%3.

2.3 HEE TIHCAGHE R REE W EE96.36%
T XHE2184.62% (P<0.05). W.3%4.

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

975

31T
CAGIR EZRE DN LK Po. B B

AIRIE, H Rl IA RGETT 2. CAGRIRHLEIR I
HERZ, HATLLE ERRE BE OIIRES .. R4
J5NH K, B FEBCAGRIAC F BRI, CAGH)
RSB EE DA, FREK. SER. BERE
SREMFEN, e SRS BT N X wmeE. i
i FHA AR 7, DR s, 8
HHEREAT N5 N IR Rt AR TN B 2
WA 2 DR U R VORH, SR
LB SN E, T CAGIRANFRREHATT 5, Balib
PERN GUONFERRH I RECE B A3 ARG, R
TRHEEN “ERAUE M—ME SRR,
5 SR A >4 T A BT URARD 158 = 1) Bk, VRN — Rh R T
“RaE” RN B E B AR B, IR SIS E
Py BRARLIE . B bR RORE A, ERES R RS
AL RSy B WM E SR E T
1B LB =X, W — R B4 T 52 BB
RYE, REM IR AR N KT, )7 A )
WA, FIRESCRFECE A B TR 2 AR R B (74
GRS 25, MELEE). o], Mo, 2 Hs
PELAE IR BT ONRE S, FIPE SRR R AR
e RECE )5 20, ARSI T AL TS B B, TR kA [
WANKRAE W KBRS R E 518 Sk B % 00
FMF T ARG, R AHT 7 EA — 2 R e, AN T
IR ZS . ARSCHEFE R, (R4 5. J5UI R RS+
HOEH R, S 12N CAGRE S #E s
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® 2 MABEEMHEEENRZE TIRIGERRITNEIRELR, 1 (%)

P gl F&Eif6 mo
FFuh/55  8BLR/S52 7 PE FFuh/55  8BLR/S52 7 PIE

BERA 34 (61.82)  35(67.31) 0.352 0.584 50 (90.91)° 44 (84.62)° 0.992 0.082
SEES 28 (50.91)  27(51.92) 0.011 0.925 48 (87.27)" 37 (71.15) 4.252 0.024
PAVIIHE YN 29 (52.73)  28(53.85) 0.013 0.922 49 (89.09)° 38 (73.08) 4.510 0.020
Bl 27 (49.09) 29 (55.77) 0.478 0.464 47 (85.45)° 36 (69.23) 4.044 0.026
TR 28 (50.91) 26 (50.00) 0.009 0.930 49 (89.09)° 37 (71.15)° 5.452 0.017
EHEE 41 (74.55) 40 (76.92) 0.082 0.912 53(96.36)°  48(92.31)° 0.831 0.102

FIETFINAI. REH6 motti, »* = 12.894, 17.028, 17.628, 16.517, 19.091, 10.532, "P<0.01; WIRET¥HI. REH6 motti, »* = 4.265, 4.063,
4.147, 4.872, 4.727, °P<0.05.

® 3 WASHEEMHEESEKEBE THRIGEERE TR (mean + SD)

EEEE BRI F&EiH6 mo

FHLE/55 XB4R/52 t PE FHLR/55  XB4R/52 t PIE
SIBTNAE 71.36+9.12 72.45+8.24 0.972 0.086 85.45+7.84" 83.72+8.21° 1.115 0.082
SEFRARAE 58.45+7.32 60.12+7.45 1.169 0.080 76.62 £8.21° 70.10 +8.32° 4.079 0.025
AR 64.52+8.20 66.26+8.12 1.102 0.082 78.62£9.12° 76.56 + 8.65° 1.197 0.080
SRR 50.12+6.45 51.54+6.52 1.132 0.081 67.45+7.26° 61.24+7.32° 4.405 0.020
byl 52.14+7.12 53.12+7.20 0.708 0.224 70.12 £8.23° 62.45+7.41° 5.056 0.016
H=TREE 70.35+9.20 72.41+9.24 1.155 0.081 82.45 +8.36" 76.45 +8.45° 3.691 0.028
TBERREREE 51.45+6.34 52.15+6.21 0.577 0.464 73.12 £8.42° 65.12 +7.56" 5.161 0.014
FS1BEER 55.31+7.20 56.75+7.12 1.040 0.084 72.65+8.22° 64.78 +8.34° 4.915 0.017

FIEF AL, BEIH6 motth#r, r = 8.712, 12.251, 8.526, 13.234, 12.253, 7.219, 15.248, 11.768, "P<0.01; WIBATFI. REH6 motti, ¢ =
6.987, 6.444, 6.260, 7.136, 7.971, 2.327, 9.560, 5.280, °P<0.05, °P<0.01.

xR 4 WABUEERHEEEXBERREERTELR 1 (%)

485l BIEL FEHR T BN HERE
ERiEl 55 32 (58.18) 21 (38.18) 2 (3.64) 53 (96.36)
NHREE 52 20 (38.46) 24 (46.15) 8 (15.38) 44 (84.62)
Iy 6.490 4.354
PE 0.008 0.021

A, SR BRI R SRR, DS SCRe . 3 SRT ISR SR ST DLE 2P B I B AT A
i FIBCRE. BEVIEEL, S5 RRY, THAAHEME  iEy BWEEE N ER; SUEERNANIA AT Sk
(87.27%)~ IEBNHEIR(B9.09%) THHEFEHI(85.45%) M AU LE, BT a]5 2= [A] BRI, SEILg HEEE
JHATI(89.09%) ) B imy FATRRAL, IR A BE R BEARNEEE", BV E RS (AE RS R
HETHE A CAGRERE FH AR FAT NS bR . HE A RS W, MO AR, CAGATE &
fERATAERN AT, EREFRREHYE  RWARRN, Hd— A S R T 8 R AT
A VE R ) RAEAE AR RN AE Y, 25k NBE (SO EEAT IR R A A, V6 mo, T
B, FIfESCRe m il “I3ERN” o “BSRERNL” TR AR BRI AR VT 3 (76.6218.21) LA IV 4
REWOR B BRI RE, TPk “EBLL” T8, IRmEEE  (67.45£7.26). 5 J1VF40(70.12+8.23) #ESTIREVES
A HAEE, LSRR AIE SRR LARE (82.4518.36). NHIEIRREVF/r(73.12£8.42), Ktk B
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VE4R(72.65 8.22) 3 585 T RHRAL, 398 20 50
S T 2R RS E (S8 0) 2T
S LU PR 825 (601 A A SR,

4 518

AL R, R R ENHTCAGEE Y
B, HR SR E R 5INE, e R
FEAT AT I TR o AR VS i, A R AR IR N A
H. TERHIZ, CAGEFBFEIT NFRRZE M2
K i, R SCRFEOE o R R A SR A K

VB TSR AR ROR, XA ] e PS4

EME AR, ERHIIEE. PRI LTS
TR SR, i LR A SRR N E S, M —
MNE IR B R R, DG RS TCAGHEH,
AT T A SR ) R A,

XERR

P 2545 M H 4 (chronic atrophic gastritis, CAG){EN—
Fh AR VAR G B, Ho R AR R S AR R K

OHURAS . AT Jy 07 AW A, FAE SR EE 2
P FL A AR [F) 1 e Bl 22 7 ) MR 28 1 BB SR R 4,
N T i B b SO E AR €. (H H TS DA ]
PESCRFECE B T CAGI SCIRIGE, BB Z X CAGH#
FRAT 77 e 7T, ASCRLON TS 5, 2B [RIESC
FRECE RS 1 22 4 1 SR AR AT O B AR o R S

LYl
AWETECMERAT 9 B RENVIA R, 20 R SCR
HAECAGEH N HACR.

TS R SCRPBUCR X C AG R i FEAT 9 B A3 o B
S, BN AR MR A A R R TR I S

Eoali g

K FH BEATLA BB FE I 7732, K 118BICA G BENL A
F-FRLEURIX HRZE 55941 X HRH L T sl an . i
FEAT A FERIE TR S AE N (8 R RE A, T T2 Bk
AN R SRR, P LR AT ik hr R
A RS E R

AT H P ELIE R TIHCAGHEH S RE .

IEENIE TR RO IA Fr A W S X TR
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H(y° = 4.252, 4.510, 4.044, 5.4582, P<0.05); “EFHHERAE
SRR, W70, b ThEe. IHERIRRE . KSR OT
IR A TR AL = 4.079, 4.405, 5.056, 3.691, 5.161,
4.915, P<0.05); fil BEHE 1 2E96.36% A . = T % 21
84.62% (y” = 4.354, P<0.05).

postig
SRR BCE A B TR #ECA GRB B AT A 75 K 77
Ji, B R S TR, P R R

REf=

ARSI FCRHT AL TR R A SCRFCR N T CAGEOR
R, JEMERRAT A B R SCREECR BTl R I
ERE. AL Z AR TR N TRV, RIS R Z 56 [ 4 52
FEEUAH IE BT T, ARKE R B A P e, AIBRSRE
R FEEHL, I AE B E A SR B A, U
TRAE R 2B AR P 2 4 B AP B A [ R RS0
.

ZEIR

THER, Wi, B, (RIVE, 75574 IR E 28R
FPRAA FR M. HE AL A 2017; 33: 1109-1111 [DOI:
10.11847/ zgggws2017-33-07-20]

Endo K, Nakada H, Kadota Y, Mizutani Y, Shinkawa N, Onoe
K, Yoshinaga N, Azuma M, Hirai T. Risk factors for atrophic
gastritis in the Japanese young and middle-aged: a study
using double-contrast upper gastrointestinal barium X-ray
radiography. Jpn | Radiol 2018; 36: 706-711 [PMID: 30259311
DOQI: 10.1007/s11604-018-0782-8]

Fikree FF, Abshiro WK, Mai MM, Hagos KL, Asnake M.
The Effect of Peer Education in Dispelling Myths and
Misconceptions about Long-Acting Reversible Contraception
among Ethiopian Youth. Afr | Reprod Health 2018; 22: 90-99
[PMID: 30381936 DOI: 10.29063/ ajrh2018 /v22i3.10]

IRERSE, WHME, TRk, 1AL, FHx, R, sKARDT, B/
FE, T SR EIE L BB E BRI
IHREAUSAN. e T E 2018; 35: 37-41 [DOT: 10.3969/
jissn.1008-9993.2018.04.007]

iR AR & PEEIEE R EIREI (2017
., B, B 2017; 22: 670-687 [DOI: 10.3969/
jissn.1008-7125.2017.11.007]

6 DNBEL. SEMEF IR S A A E R R T M A
TE TR, EPRERZG A T 2017; 23: 3968-3970 [DOI:
10.3760/ cma.j.issn.1007-1245.2017-24.049]

TRICE. KIS MEZEAEIEE R AEEE B RS T IRIRCR
PEMY. hIEBREAT 2017; 33: 85-87 [DOIL: 10.16168/j.cnki.
issn.1002-9982.2017.01.021]

TR, AAETREIIE TG A N . Abst: JenBRRICA AR
#F, 2000: 8-11

, S BRI R AT
1551 RIA . HIE 2 k525 2016; 23: 43-44 [DOT:
10.3969/].issn.1006-5180.2016.06.023]

Guillem P, Vlaeminck-Guillem V. Clinical management of
patients with gastric neuroendocrine neoplasms associated
with chronic atrophic gastritis. Endocrine 2015; 49: 867-868
[PMID: 25957667 DOI: 10.1007 /s12020-015-0617-7]
Ajdarkosh H, Sohrabi M, Moradniani M, Rakhshani N,

10

11
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RPN AFIESCARE RN 0515 1 MBI, 1.1 ARl 1.2 73 2 455, 3 3Hig; 4 250k, PS5 — A TR S, BE1
5 bR 240 bR 5 2 VR IR 0. LU N IBRIRIR: (DB 5 MR ZHT 7T B ANZE 7T -5 HAMAR S 71 R, ) kHfI
ik PO R, (EN AL E 236 R T B R LS. SR AT VE N Z ENER, PART R R 007 1k 5] 25 ik
RO, 5 26 Sk o Bt 300 2 0 o 592 1 s AR et 2 AR BDAT. (3)45 SR Sz 45 JL & BRI R M 7 3R, TE45 i
RLEEG DI, (4) 118 BERTAA, RLAE AT BT T 00 25 SR AN AR 1A 2 B T RUR, AN R KB SRR O [l L 3R A A R I
RNAHRFMEE, G L0 EE ARG, s A E R E SR IZRN NS, RNE N EERL RHNEA
N30 P46 5 AR R VE T U B, SRR — A AR A B2, EIE SOz IR 5 SV . BB B AR, BL
fili 7% Syl S FRAA, A RO NI FE IESC iz B e . i — A A AR AR BAK. S&E, 41— ANEm
I3BOR. an: B FEAENEE RGBT RIS, A B Coeey D ey Br e ey G oo iRV 12 @, O WL O

A . NGRS S . Gt R FE M 'P<0.05, "P<0.01(P>0.05ANE). tnfF—&t 5 —EPH, NP<0.05, ‘P<0.01; 5
3E4°P<0.05, 'P<0.01. PIEJEIE T FIG 36 & H BARE T, WP<0.01, £ = 4.56 vs XTHRALSE, JEAELMIZE T 7. RN R BRI
By, FERTE AR S R AR KA 07, RAAMIEL NS 0 SR ERXSE A7 Zon ok migorm, “-”

REHERRI, AREHF L. F L% RE25IEXHEESR. REMR BILEHe/min, ¢/(mol/L), p/kPa, V/mL, t/'C3H
k. BAENEH R AR, AN, BB RS R AR, AR R YAT B IE  RAE KNS
cm X 4.5 cm, D5 FH U B 2% FGTE TESC A, ASRe Al A 22BN, (5)&EW S5 N8 5, HEVHE G &S5 SCkal, /5%
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Abstract

Enteric glial cells, as a key component of the intestinal
nervous system, not only have the function of
nutrition and supporting intestinal neurons, but also
participate in the regulation of various intestinal
functions. Abnormal activation of enteric glial cells
may also be one of the important pathogenic factors
for inflammatory bowel disease, intestinal infection,
intestinal obstruction, colon cancer, and other intestinal
diseases. At present, the role of enteric glial cells in
the occurrence and development of digestive system
diseases remains to be elucidated. This paper reviews
the research progress in this area.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Wh b 22 s Ji 4m R A B LAY 22 2 009 E R 2R R4,
FALEA & Infe LEMAYZ LR, Behl %
Frp 8 T A 69 AE . STF AL B AT 2R ta B R
THA K ERIR. BREEH K. SRS HE R
SR EEHImAETZ—. B, A KR s e
R G IR T AT R ARGVER R R d #, KLk
I — 5\ AT R BRI AT 4R
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TIts, % BAERRBIRERENESHERRIPOVER.

SFHETE]: AN R AR e M AR IR BRI SRR i
;i kIR

FRIDIRE: MAb 2 15 i 48 Be(enteric glial cells, EGC) 2 i
AP R G R RS, RE VA TR ik 2 8] S A
JRe 75 XTIl o fe = £ A A XA F e #%ra. EGCxH
HARKIT ARG VER R BN, REFZFMHT
Hoxt il o R AP AE R LT B A A BAGAER.

XESRR: T, =s, 6. efndindmelESmes
FRPEIER. BFREN B 2020; 28(19): 979-985

URL: https://www.wjgnet.com/1009-3079/full/v28/i19/979.htm

DOI: https://dx.doi.org/10.11569/wcjd.v28.i19.979

0 51

[t 2 2 5 40 ffd (enteric glial cells, EGOE NZiE M4
% Yi(enteric nervous system, ENS)F¥) 5 40 Bl sy, HE
BEINREIIRAT AR RS h 0 2 TR R4, I
eIk 5 B R A AR R kR4t EGCREZE VAT
WiEbebEThae . MaiE . B Wl 15 iR A HE
MITEF, XRES 5 2 RimiE om0 &£ R D s
KW, EGCHA 2 T HUM R B i) e B ke 2k L JlgiE
H I ANSRBE S0 FEL A ™Y, H T, EGCTE Bis #5 7 1)
YERIEAE 5 AT TR 2 1R 93T, AR SO ATEGCHE W
TE DR B B Hh B E R A e R i — 273

1 EGCHUABEA

ENS/2 75 Py K 1A 2 TG RIE G CAH B B2 20 i)
ARG, B BAiE, HAERINEMSL A R4,
AR R B R A P 4 (RIS M &R B 2 2 5
YRR (0 15 F ThRE. TRk, ENSHE SRR NI
“HEKIT . At oA A EGCHIRIE TR 4k
2. EGCIEUE & ih & e HUR 14- 1045, F %
AT RB N A AAILIE ph 22 RGP &5, IR R
fiul 5 5 FEI4E LA ELAE . NG 22 M FER, IUGAIEGC
e A1k 5 B T o7 4 A AL 23T a4 v ) 22 fie
JR AT 4R 4 5 A (glial fibrillary acidic protein, GFAP)™,
S1008™. SOX8/9/10"", 43Il i% & (4 (connexin-43,
Cx43)"4, BAREGCH R — Mk, HEKA
PSR AT & R RE T AREL D1 BRAE 5 45 AR OR
EGCEEFGIF. EIF. RIFME IS5 iE N #
SIEEN A IhRE. IR R R I, EGCIE24EFE
ARSI OSBRI Y, BERE S S 2 RhpiE A 2
THEREMITRTY, SREAE 5 L8 iy T 299 0 5 P P i)
YL R B E R AR R A R R R R AR
HEMEH.
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2 EGC5fAEINRE
2.1 EGCh My 6p 51 b be b e Lk pef . 1k
SRR AR o AN G B R 2E R R M e ) A
X2 ME RN, HHPENSHEEREENAE. L
S 4 i A9 B E i Ak =B A YR AL I R
BE[A SE R, T B R R ERERIR,
Horb, Al S & i . R R
(ZO-1, ZO-2MIZO-3) K& ER R A AR, 4z
I I B e R, g A A T g R B e o, A
[ & RS AR Z BB AP, S8 RIVEIRIR
ERRE.

W5t W, EGCIENENSHEZ A R 7, AL
REH R fich L HE A A 22 i i B I, 5 1 b i A A o
Bz, RRBTE I A& oe-Ie - bR son” B2 m b
% 5 J] R PR S AH ELAE F, BRSOR b R B p 2 S A L
i AERRZ O A B S B, I PR AE R M 2 8
R RYERF AW RAE=DESS
o bR MM SE T . A, R DL K R R S
BE PR AR T, EGCH LA 2 Fhh s
B TR R BTG AR A i o VR 2 TR I T
(glial cell line-derived neurotrophic factor, GDNF). /AH
FEL I H I (S-nitrosog lutathione, GSNO). # LA KA
F-B (transforming growth factor, TGF-B). 15-F2JL/HHR
(15-hydroxyeicosatetraenoic acid, 15-HETE)F15-J5 5 Hif
B 25-J2 (15-deoxyprostaglandin-J2, 15dPGI2)Z5:4Ed iz
TERIFRES. WEAIESE, ZFEGCHEE 1)/ BRI 2 H
IR P L R 2R I P B P M N IR GFAPAH
REERIR RN R, 5 IR /N RAE G, HAE E Y
(myeloperoxidase, MPO)E LI N WUZHZ o AR
PR A HE IR 7 280 B o o e B MR, 7 B B L %2
AT HH IS A P 1 2 i g 6 ). ZEIR B LR, EGC
REME ARG JF RIS 100 P& KK 1 (nerve growth
factor, NGF). —% L% (nitric oxide, NO). A=
(interleukin, TL) -61TL- 1B 448 iz 6 M6 e e 1) D e (P
1). AHFFREY], ERIESURGLRAE T, EGCH] IS BRI
S100B, T2 HENOMIFA HS R, T BUH R IEBE B ps R,
H AT, SR ERAS T EGCTEZEY 1 2 5 b7 R Ty Re 7 T P
RIFIHINE F A7 7 4
2.2 EGCh faill %95 {EfpiEMIA s+, EGCHRERZ
¥ T8 9% F2 495 v P B SEE VY IR . A SORE PRI AR
RN, EGCHTAERIS100pEE SRAGEM BEAEH, fRiltiFS
A4 A & B (inducible nitric oxide synthase, iNOS)[
FISFINOMIRETR, SR 4N A0 718 b M5 G 9% 20 B 1)
WP TbizaZ ™ N KB, EGCH] 5 5374 [ A ik i i
B AN UAIL-22, HET ALl b s = A= i ik, 2
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GDNF, GSNO.
TGF-B. 15-HETE.
15dPGJ2

1 EBRFIERTS TSR AMRNINEAETNE. A: (AEFRET, i Bamlaa DLy s 2 2 s 77 R sf R 5 A=tk
JREM A E FRIA T . WAL HTA . B ERE T8 15— BRI 5- I E RIS IR R -2 S 4P 8RR, B: ORFEBNL R,
A TEIERENS MRS RIS 1008 . A RN T . —S LA . AR & (interleukin, 1L) —6FIIL— 135U A IHANE BEREAIZIAE. GDNE:
TR E FR R GSNO: \VAHEERBEH K TGF-B: VAR —B; 15-HETE: 15— F230ER; 15dPGy2: 15— S nT5IIH 25 —)2; NGF:

AR NO: —S U TL: HAHiEN3:.

55 i R e e o ) [ . R 8 IR F- AT B EGCHIIL-7
mRNAFIE [ 1) FIE K, 2007 S R T e,
TERE R IR, EGCH] 43104 2 Rt I8 -7 Rl K]
T, BEAE G AN M AN R AR H PR 20 A AN R K 4
M52 5 F BRI e R g I N> EGCAMY A%
SR 2P G A, I8 TT LLE I A AN R B To L IR 52 1k
KX o0 JFE AR 5 55 AR A, JEURBIE 2 d i, TR iE
SRR E, RS IS 100p ) Ik % A 5P,
AT, EGCIXAERIAH LM AR AR (major
histocompatibility complex, MHC) 1 284>, MANRESR
EMHCIL HAERVERIBECT, EGCREBFIEMHC I Al
ICAM-1, MififEH B PR £ EE AR, k4, EGC
FPAE R 2 1 S B, ASOURT DU Bt 4 S 0S TN A,
B EAG — 58 () A0 7 . KermarrecZ:02hK5 M 5 2 1AL
J#i(Crohn’s disease, CD)EFH AP 7 55 HHIEGC 5 1L
(TN SLRE 7%, R RN HI TAN AR A3 5. X T %
SV o R, SRR G e B8 R SRR A SR
e fads i EEME.
2.3 EGCh mid iz zh EGCS5HIZ& G, Cajalla)iiZnil
(interstritial cell of cajal, ICC) V-8 W40 AL AHRBILAE. fff
Z5-1CC-FI8 AN ML X 25 4F Dy B i 32 3l Th e fr B A
B, BHR T BpiE e sh e S A DY EGCx
FRZETCI R VE RIORIE T A2 -1C C-F- 3 IL4H R o 2%
(58, RME GCAE A iE iz 8l (1 1 2 p i 25 =1 2
YERL. TSN A B 20 904EAR B R BN, FH 6- 2 i Ak
FE VBT I PR /I BRANAN H 30 AR AR B2 A/ JE 4 48 e S 400 A 1)
TR, [FIRTE H B™ B PR S, L S0 o Uk #7R TEGC
Al 25 8 5Eh DY, NasserS Y A & BURER 1
EGCH)/NRIEHEA IR . s R ie.

EGCH H 8iMIR 0 7 3 2 B 80 1E 8 71 hg, 5
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IS 7 G d i o)
¥ EN R T
. 5. - 4l

‘ IR LR 4

‘ Wiz

IL-6. IL-1B

H e s fnmg. e REE SR EE M HHE
T FFABP75S100B 1 LU AR 532 580, $2oR & 45
TR R ENIEGCE”, ISR I EGC AT g kA
ZICIET, R IE SRS 18 R T
FERH A8 #5718 WEG CHI I K & X 2%, wl N i i i
G S0 E, 19 8 Bigshifss. StoffelsZ ™ R,
IL-1RFf e M AAAE T i LR e 2 AEGC |, FEi8
HL-1R/MyD88(E 5l i 3 EUL-6 X Az 4 i iz
1HIERIE F I, 3X ] R i A J5 A BEL (%) B L.

EGCHENS IS FRIE 2 Rl 2838 i S2 AR U iR . 4%

RIR. Sk, B ERRERENSZAR, S ehE T kIE
WA N, kI S PR S iz 3). Bl anADP
A SEGC LMP2Y 1521k 45 &, ik R Ca® (55,
T Cx43BMATPY, &I flpiaiash. i Ik 7oL,
EGCH FIAM3NIMS Y 23 Bif 2 44, X RIWIEGCIE ] LA
FZ AR AR 4 T IR 4%, H M3 AL SZ AR 0 v Bk 5]
(O R A= A

Pl

3 EGCERIEMAR

RIEPE I QL FE 7 M 45 W 7 (ulcearative colitis, UC)HI
CD, &Mt AERE 5 1 il 28 R PEm . A fi i,

EGCIRR K B T R b v 3 i i1 2 5 e AT fizg T 1k

REIRIBIR, FEREGCH)AH T BE 5 JOAEME I 1k A=
RIRAFHER —EIBR R,

HIEGC/ s A 22 4= KA GDNF 2 i L Bz 44 ffg

SEGCH HAE AR E Z A ™. 78 F 5% A7 e RE AR
FRAN(DSS) 53 A 2 iz 2 /I AR o, GDNF W] DL L
PI3K/AKTAE 5 a8 B/ b 4 P48 K] TNF-a FIL- 1 B 1)
FEAE L BEARMPORIE T, 2 17 B 1K 2 RE M s /s BUIR)
PRIFTESIHREL, MR IAIE JE™. EGC /M I GDNF g
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LS i 77 2R F T 4RI i b B A I GF R-02 32 4
i L R g T, _EIHZO-1RIE Ik, AT AR
T 200 65 5 g 1. A C D R I P 2 P v A7
TE—ARGHMEFIGDNF H /0l bF, @il [ /i i 77 0
B IEEGCTR T, AT i 21 4E4 18 6L o 50 4k
P S0 S S A Y. H R 7T % BH, GDNFE 8 A2 H
Gy UWAIE S 55 43k, HIHOB T c AMP/PK A p38 MAPK
& IE BTN T Y. GDNFIEfgls @ it
b BB P P NS 53 %, 93/ FL IOk K i 46
DR BRVRR L, AT A S 6 /N B4 i 26 fy 7 B R )
R 2EGCH] BUR IS B G SN OK i 4% it it i
TR ). SavidgeZ ™ N R I, GFAPRIHE /N BRI
EGCIIUE /D, iE T i@ & v, 7Exh st
JEYERIGSNOJG, Fcdk A /)N BRI i T8 5 B e 4 % T B
BEE. HAEMREN, GSNOEM M FOccludin,
ZO- VRIS BRAC IR B (1 4 Y R0, 245 JORE 1 1R
TE B 5EBE A SE . GSNOT[ IR REWS I8 1T I HINF-« B
R PRI, > 2 PE T UITL-18. IL-6F1 TNF-auff)j=
Az, o T B B T B AR R, (R B P R
A Reff e .
Jir i 4 FE I KER AN OK H TEGC, H 5 7iE s
5 [ 453475 2 TR PRI BB 2R, L FE 2 /D BRU 46 T A A 2 o
B3] 7UET™, fg Z B (lipopolysaccharide, LPS) ] 1 i1
EGCHI N FIiNOSIEHEFAINORI & &, S EUHIE S IR &
ThEeZ 4. MacEachern5™ A\ &I, EGCHHINOSIK#
IKIE AT LS B W 9% N BRE B 7558 R0, iR
TE RN BF B D) R - A im0, [FI, RN ik K
TGS A AMHINOR = A8, I 2 BELIKT i S5 40 i fr 1 Qs 22
RIS W 9 /)N BRI 1 5 T %12 ThRe, 4EREIE R
J5 Bt 5 B . NOIE BT 52 b i 4 i ) S5 2% e A
KEAZO-1. Z0O-2. ZO-3FOccludinflI ik 75, S
JiE b A5 bR B R iBE M 3 . 53 4h, fEUCE# 1, EGC
RENSIE I S100BAH S, WG FIFNF-«Bid i, (et
FENOF 7= A= AR L, 0 28 g 48 3 S oY,
ECDEHMEGCH, 2R AL GBI
PR, A5 18- AL R IR . 15-HETE. 15dPGJ2 K
11-B-FTFI R R F20 555, Joh, 15-HETE S 11-B-Ri 41 iR
2000 i R 7 B B R YR F R AR BESE. 5 1E%
fiE ML, CDEFEGCH 15S-HETERI = £ 08 /D, A
REfe s iz b B 4 M %) B D e I\ /MR ME15-HETE
S, A IE kP R — R S LR 1 O P A
ZO-1FRIB Y i E B I B b T RE.
&S IIZ IR, AMITUCAEGCER T 7EA: #AR
A T ERRES i BRI TE RN
(R A I FE v RS A . 1 — D ST EGCI D R
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JAE R, G Bh T BAMEGCHE 5V i A R LT
KRRV, BVFRRAEE I IZEGCTTR SEAETE %
BATIBTT.

4 EGCEHMIAERR

4.1 Bk R KRG 98 7 e R B R 5 R R
W, AR WATERE RS, 2AEERA
AR 2 —. 3k IRE R 2 T B0 18 B 5B b
A T 95 2 . 1) 3 BEAR 28 VR 4. EGCAlh (1)
GSNOH]{#fiz_F Bz 4l fs 1 C dcd2 Fliphospho-PAK [ ik
BEAR. ZO-110FRIE BN, 2R i 5 5 B B ) 5¢
BRI NS SRR X 3 QB IR RPN,
T8 b 5B e 36 52 P 3 I FEOIR 0 2 5 IR VS
B, EECR BRI G M AR VS A TR], GSNORERE 1 i
ZO-11 B, X Lt 5t R HEGCHE Tl K IRy i i
T, AR IR G h iy TR H A

4.2 s H AT EGCS 45 g A et 7t i b,
Neunlist®5!" N RI, EGCHI@ I BT G-I 45 i
JEICaco-2. HT-29FITS4 5. Wi 7K, EGCH
Ji 55 R T i AR 8 = 401 SAP G I2 g A i 1= fz 4m it I
HIPPARY R AAZAEAL, M40 35 . (b4 &
AR, SO I 5 I B R R, B A 5 P e R R
AL A, e IS B I R D A R 1 (AR T
BHAE R BT TIRE, 2 500E. ROREVERG IR S0
[ R A R PO BB 9t R I, B R 4l 5 FE I EG C
AR R IR A AR R AL, RIEGC— BB g e
J&i, W AT U I PGE2/EP4/EGFRAE 5 3@ A% ) B 45 e T
“1 i, AT X 2 225 P £ e AR BT

5 518

EGCAUZE—AME B fiE “Hh&7m” , Ffit52
Tl 3 s 0 SR Vs« IR K . SR AR
J WA B S5 1 R A R e B DIAR G, B FTIESE, EGCRELA
B A B B A 5 1 7 2% gl T g A A
BT IR T S T A o M R 1 P A
AP EAE . AHEGCK it Fa s I i A4 /6 i th
R BN, FEIGR I, $REGCRMGEHIETRE. A
IR E SR AN A IRV 2 Pk, R, A7 EXEGC
B BRI ARFIE I, WA LA E AN R s e A
I3 (AR R S PP BT R A AV L, HL SRR AR R IR
A FEGCHIRF 2.
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Abstract

A disintegrin and metalloproteinase 17 (ADAM17),
also known as tumor necrosis factor-alpha converting
enzyme, is widely distributed in mammalian cells and
closely related to cell adhesion, migration, leukocyte
recruitment, proteolysis, and other functions. ADAM17
plays an important role in the development of malignant
tumors. On the one hand, it activates signaling pathways
by mediating membrane protein shedding to participate
in cell proliferation and angiogenesis. On the other
hand, it plays an important role in tumor invasion and
metastasis by degrading the cell basement membrane
and extracellular matrix. Therefore, ADAM17 may be
used as a potential target for tumor therapy. This article
reviews the role of ADAM17 in malignant tumors of the
digestive system.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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JasP oA, Smib s, mibEs, amink
. EORMBFNREAAL ADAMI T B
RAREFPRESARA, —F @BINFRE G
BB T, AL mibigih, A RE, B—
Jr @, i@ A g g e ORI A dm O S ER, AR BT I 69
1 & Fodb A o KR T ZAFR. Bk, ADAMITT feAE
A REIE L YT et b . K XFEADAMITAE B &
o PR I T A R AT AT 4R R

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

R XL F-2 kKT, IR A T adb Bebs;
HAC R G, BT

BODIRE: L¥46F-4/%A817 (a disintegrin and
metalloproteinase 17, ADAMI17)% %469 2L g8, AL
ARG IE . AR SR P R AR A B T At
from i R SEA ISR, B miaiR . HBRAE
ek, B ES S TP P AL L. ADAMITE
A 2 G T I I P U ARGE, A2 52 Bkt 3T K R A

XERSKRIR: (R15, BREE AR, RER FEGR-TREOBI 7R
AYSEIMEIPBREVHRIUA. EFHENBHIRS 2020; 28(19): 986-991
URL.: https://www.wjgnet.com/1009-3079/full/v28/i19/986.htm

DOI: https://dx.doi.org/10.11569/wcjd.v28.i119.986

0 51
A R 7 B N S R ) E L 2, 20184F
AR RHE WBMEMRE AL —RAHA RS, 2
1RGN R tn4h B (colorectal cancer, CRC).
i Ji (gastric carcinoma, GC). FHEM &, HILT: %X
G AL BT AT Sk R 552 3 A6, JE T, B
HREZFRR R, SigftEgy. MERik a5
HH O (0T X 32 G005 1 88 R0 B 3R L R 28 AN T
ES S0 A

HAT, s idie EEKE TR, BT KE 7w A
B2 IN AT BRI R, RUE R BUIT s
TRIT SR BN 2, BRI N BAR TS T AN BEAE. &
TR b3k = A5 R 0] i 8 A K AN RS (R 256 )T
T %, AR, BEMEYT A AR TR ER IR 540
B R RE AR R R 43 T Ry B A R
fiE, R IF IR R L R B 2 HEAR, XA R ia
AN R SRS VRS SR A AR R E, B
HEEP SRR X

FIEE 2 -4 )8 AR (a disintegrin and metalloproteinase,
ADAM)17, XFRIEIRTEH ol #elif (tumor necrosis
factor alpha converting enzyme, TACE) & —F{ H.f5 £ ThRE
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{14 H LR TR B 25 1. ADAMIL7AMY AT LAYJ 1) 22 ot fl
AN, 2 B vk S AR RO LS & TGS (5
K, AT A A RS R AR AR A BT
DAIE L B AR 4 R R AN 2R A L 5T, 5 MR AR 2
FeRERE 1B VISR, IER Ik, ADAMITHERIEFEVF 2%
VR h Rk B, AR T AU
AW b R P B AR SCRIE kA
FRADAMITLEH A R GBI o 2R 5 0 S T
REHEATZRIR.

1 ADAMI78Y4ER
1.1 ADAMI17#5% 3L 19884, —LLRff 535 7R 7T R
YRFEA ¥ (tumor necrosis factor alpha, TNF-o)i & i H
P IEE A, B A IR AR S A R R
AEDIEPE. 19944F, 5 —LURf 5 F o, TNF-oid R
AT R AR o, SRR R B VE N TNF-o By D) il
(A7), 46 4 nT CABHITIX — i (1 R 2. B AATTAS
1, TNF-a By PIEE 2 5 1] DA B IR T 1V (E S 5502
XS MEAFRNTE TR )8 19974, 43 M52/
M/ BRI Nk N 44K X P B DTS (BN TA CE),
ErRHARBRESNESREBEAON, Z2WHAIY
adamalysins(BlAD AMSs)F R IHT IR, a2 5K
ADAMI17",
1.2 ADAMI7#) 4545 2 46 ADAMI7EZ DL A E X
TEAE: BT (21100 kDa)FIEL = 11 45 F 3k 175 AL =X
(#4980 kDa). A=t F B (BUHTIATE 20) H1 824 S e 21
%, Hegmbin I RN T Getaih2p2s, K4150 kbp, 5190
HMR PV ZE AR R EA A T RS
H, MAR A AR CANRS Sk, gk, KeRE
FIRER . BARAThEEE. PERE £, KRY
AR I B R C oA g o R X

H4x @ B ARG R & B A T BRI ADAMI 7
LSS, 2R 4 I8 R A VTR R, RS AT,
HExGHxxGxxHDIE P 5Zn™ 454, on i BA B A S
PE, X R ADAMI 7R H DI EE(El1). ADAMI17 5
X I P Rz A2 K K] - (vascular endothelial growth factor,
VEGF). TNF-a.. /%6 (interleukin 6, IL-6). CX3C
A A R - O A 1 56 TS R 1 11 240 TR 1 T e DX R AT 7K At
W, (2 TR, T B 4 W s 55 40 -5 A B
ARG, I PHAEGFR-PI3K-Akti®4E. Notchfs 5
. NFxBfS SIHEMSEE SHE, S 5EAR. 4
FRSETE . SRS N AR, S E AR S
BEEOSE MBI ThEE, I gni-4ui . 41
-5 0T 2 [B] RPRE B, XA T4 R AT RS IR, R
T A PR R A AR,
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Shedding

vvvvv ”

Autocrine/paracrine ”

209y

1] N
Growth factors,
cytokines,
adhesion molecule...

ADAM17
Signal activation

Extracellular fluid

Intracellular fluid

EGFR transactivation,

TNF-a signaling,
IL-6 trans-signaling...

1 RESR-ZREDBRIVIERRE. ADAMI7: EEAGF-GRE R 7; EGFR: REZAERKETZH; TNF: EASEE T IL: (2

IBAh, N g 7 7 AR RE R, sTgs il
ADAMI1 71 AR IE T 8, 1 Db 2R & AR 28 R B
A K AT e 5 ADAMI IR IR BT ¢, fJsids af
Re2 5 MAMEIE 5 5 SRR L, = 5 R i
BRI ADAMI 7] LAY EES B 2R (1, (HRCR A
1.3 ADAMI7EH AT BT LB RMER.
AR AR A5 5 1@ B A &, ADAMI 732 2]
Z 077 RS, ARERERA . S R AL K
P PEFIHI ). 5 4N CoR v M BT ¥ Thr 735F1Ser 819K 4
RERAL, PIIESRAD AM 17T BEG 1;  AES oty 1 —
PR 1 T i e A e A AL, S BOTOE SRR
HIAME, X IR T BRI 2 BRI AT &%, SRR 22
AL FTE NADAMI TR 71); ADAMITHERSA T A
R T AR, A48 E AR IHIFIT
ik S TR R IADAMITEE A, M 906 35
P 4N, ARSI & I (RHBDF 1 MIRHBDF2) /- 4
MA I [] L5322 ADAMIL 7RG PR T30

8,10,12,13
L !

2 ADAMI7 5L ARG AMEERIX R
2.1 2 TRE M B 1193% LA N SR A s
(esophageal squamous cell carcinoma, ESCC). LiuZs" il
IIRT-PCRAGHIN SO S i 55 2 ADAM17 mRNATY)
FiE, FkIKP4r 580,937 £0.241510.225£0.077, 257+
BAGuiE 225 (P<0.01). K Gy 206245 0 8 0451 &
gt 5 R ADAMI TEE RIS 1B L, BHE 25 7R
66.25%F16.25% (P<0.01). ADAM17 mRNAFIE ()3
155 S5 R ATNM S H1A 55(P<0.05), TS5 1471
R T D P T F(P>0.05), H 5 HSRALF
HAT K. G5 1K W], ADAMI7 mRNAFIEE [ AEESCCH =
Fk, fEMIR IR, HR LKA TG T B AR
HIEAFE, 165 KIEEK e EREREERZ A
Ji#J2 (esophageal adenocarcinoma, EAC). KauttuZs!" "R,
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EEACHLZINZHM R H, ADAMI7 mRNAZEIE KT
BT IEH RHE L, TADAMI 74 [ 128 W JE A i 2
S WEFCHIRT K B ADAMs ZBR I HAth LA B R, 4G
ADAMY. 10, 12, 19, £ R EIRIX LSRR
A —FL XA R 5711 S PR K.

EAF M2, PUA SCERRIE I ADAM L 77E B &

HRII FEAR SR T 58 P I, A S B 2 DA R A P SIZ63 7
A NARIE. ADAMI7AEHE B8 1 e 1) AR L] i AN
BRI, 5 EEAH O IR S0 s R e .
2.2 GC ZhangZ5" HIRT-PCRFN G5 A543 55 %5 2028
122020 38 Ko g 55 A ZUHAT AD AMITRIB A, 45K
BIRT-PCRIAZ 1) BH 7K ~F-79(0.88 +0.40)F1(0.0£0.03),
Ga 5 AR 1) B 1 2 82.73%H1120.45%, HADAMIT7HH
FIEKTFE MBI R . IRIETR B . k4
. AR AITNMA A G th4h, 2R 2R
ADAMIT7RGCHIMAL TS8R, Ui ADAMITRIAN
BN 5 GCIR 22 Mk R FIAS R Tl f5 AH K.

I Jz- 18] i #% 4k (epithelial to mesenchymal transition,
EMT)#\ 555 40 i T R AR 22 B8 A %, i
MR I R AR, A E K 1B (transforming
growth factor-B, TGF-B). Notch. Wnt&5 CL4IEH &1
SEMTRAMEZENERAS T BRI, ADAM17
K215 5 TGF-B Kp-Smad £ IEA S, FE7RADAMI7H]iE
I TGF-p/Smadill {2 HEFGCHIRAEMT!™. ADAMI7iE
AEE NotchFIWntf5 5B BE HEG CHE RS A fiE, L
RICER W A 7 A = e A 7 RS GC-790 1 40 i (135
JIRER A" BRIk LLAh, ADAMI 74 AT il EGFR A
TNF-o/NF-xBf5 53 4 15 G CYI M g 5. ix st
HHLRADAMITAIME NG CIRIT HIAERREIEY), 7EIR R
S HH A — RS FH AT 5t
2.3 CRC YW CAESZADAMI TR {EHECR CHA LK
WAL AT 9, B e 1 73 L R CRCB
TR ORHE. Pelullo P HiUE, KLH 50%[FICRCHH BIAFLE
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FUEERas KA, fEK-rask[K 548 A, Jaggedl
oA K EERIA. — T, K-ras# K245 @I MEK/Erk
TEEE T ADAMI TSR A KR F R, 250
R B, Jagged BiADAMI7/PS-y 73 i
EEYINT. HJagl-ICD, #£Kras-MEK/Erk-ADAM17
il N R ETagl-ICD B, W HJagl-ICD#
i+ CSL/RBP-Jifisnaill Msnail2 j3 5 7iE MEHE T &
WAEII R MG 516 S, dEReiiR it iE. WangPHEsL,
NADPHAMEFITECRCHA F mKIE, MUEFE G
WHADAMI7E A MFRE K, L@ EIFADAMLT
5V {ER3EHe b 2 [ A AH AR i f2 2 ADAML7, LA
BEADAMI7-EGFR-PI3K-Akt(5 538 B L #FCR CAH L
(IIEFE AR 22, Park PRI, AECRCUMM P IE £ hE S
TollbEZ4ka4 4, iBITERKAE S1& SIE#EADAMIO.
ADAMI7VL S EM TAH A A (L FETL-8 AL N K
KBTI, ADAM10. ADAMI73E ] MMP2 I
MMPIHIEGE, FEFEFECRCAN I #5.

Ak, ADAMI7IEE CRCIIMIT T 24514 K. Chen
S0 F ADAMI 73 K IA IRISWASOZN iU ik, Il FHRNAT
MHEARFFRADAMI 72 [, 25 5K ILsiRNA-ADAM1 74k
5 (11 SWASOLH L 11T F% RE ST BAAIK, X VE % 5 i &
YA PE T U E S . BT L, ADAMIL 7R LUE R

2.4 I Ding25>Iszit % HADAMI17 mRNATE T4
J&& (hepatocellular carcinoma, HCC)2HZP . 3RiL, HE
JH IR 73 AR RE A 5. A P A0 1) P B o A e o 71 4
M ADAMI7 R HIl 55 s 20 (958 . Fe e he ), $Rmnt
7 2 2 hr AR e I U R, $27RADAMI 7/EHCC
iR URAE T ORBE.
ADAMI7A] 4 Z MR AREHHCCHI R £, Li%P
RILADAMI 7T SENotch(E 5B R B A, 18It Noteh-1
FEN SR ZBIGN, BUE FIFIHFAK/PI3K-AktiH
A AT A SR RS . 534h, NotehfE 5 iE ]
BT Notch/Snail/E-cadheriniB # I TTEM T F2, ATy
TR A LR #S AR 282 Abo-El Fetoh™ 642 HiRos/
ADAMI17/HB-EGF/EGFR/ERKAE 5 Bk L. 5t
A FADAMI TR FR 456 L A KK F(heparin
binding-epidermal growth factor-like growth factor, HB-
EGF), /=4 i A HB-EGF 5 EGFRES 4, G ERKGHE 1,
JEES8uRE AT EREA X, FEUSERE. UG
S0 B A DIE I AD AM 1 7LESEE 1R I 7 7T DARCABT
FRIEE AL
2.5 MRS TR bR PR AR T R 5 i (pancreatic
ductal adenocarcinoma, PDA)® % [ A% 48. Ringel
SV uh W AD AM L TAE JBE AR i 2% B R R AR
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b

MPDAMAL . RIE, (EPDAYIM R B an ik,
FRADAMI1735: R 7] FE(KPD AGH 1112 28 6E 11, $7m
ADAM17Z5PDAM KK JE. i — Pt 7 KN, K-ras
FEIN SRR A T PDAYE B AZ (1T . K-rasit K 948
FFEMMNIL, WS NotehfF 548, FIMEGFR AL
5 ADAMITHIZRIE, 13 MR f k1338 T 5 12 280
BE. By FH PR A @ EIAD AMIL 74K, BT
AY(B8)IgG, NMEAJR/ADAMI7JEMIBCAR i %, F04H]
PanIN[AIPDA ¥4k, 1T H A A %030 1IEEMT, X JADAM17
R AR T AL T IR RIRA S RE.

2.6 R g WuZSP R ELIS AR [ i BN/ b %
B, ADAMI1 737K i R A e IR 383 1 5 I
IR B, 5 R 2 55 G Mp T/ I D AE O, wIAE
SR TIIAE B £ TS L IR R SR1TT, ADAMI7S
SR8 R A R R B AR HLSIA FE i — D 5T

3 11E

ADAMI7J& T8 ARG (adamalysinf A KR, MR
fG& B BIAE, fEOILE . B, i, hd. N,
s JE. E R PRI R G2 4. ADAMILT
VRS I 2, FRE &5 1 AR KR F(WIVEGF,
EGF). 4[N F(UNTNF-o. TGF-o« IL-6)F1%% B K]
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Abstract

BACKGROUND

The dysfunction of the intestinal mucosal barrier plays
an important role in the progression of severe acute
pancreatitis (SAP), and immunosuppression and immune
imbalance can lead to or exacerbate intestinal barrier
dysfunction in this process. However, the relationship
between various immune function factors and intestinal
barrier function has not been characterized.

AlM

To explore the relationship between intestinal mucosal
barrier function and TLR9 and T cell subsets in patients
with SAP.

METHODS

The clinical data of 52 patients with SAP diagnosed at our
hospital were prospectively selected from January 2018 to
January 2020. Plasma endotoxin and D-lactic acid levels,
and urine lactulose/ mannose (L/M) were detected on
the first, second, third, and seventh days. Data on TLR9
levels, inflammation indicators [white blood cells (WBCs),
C-reactive protein (CRP), and procalcitonin (PCT)], and
T cell subsets (CD;", CD,", and CD;" T cell percentages)
were collected. A healthy control group was also
included to compare their TLR9 levels with those of SAP
patients. The correlation between the intestinal mucosal
barrier function and the expression levels of TLR9 and T
cell subsets in SAP patients was analyzed.

RESULTS

According to DNA analysis of peripheral blood
bacteria, the positive rate of bacteria in the 52 patients
was 82.69%, including 87 DNA bands and 17 bacteria.
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Escherichia coli and Bacillus coagulans accounted for the
highest proportions (38.89% and 33.33%, respectively).
The measurement of WBCs, CRP, and PCT in patients
showed that WBC and CRP decreased with time, while
PCT increased on the 1% to 3™ days, and decreased on the
7" day (P < 0.05). Serum TLR9 level was higher in SAP
patients than in the healthy group, and it rose within 2-3
d after treatment, and decreased after 3 d. Endotoxin, L/
M value, and D-lactic acid can well reflect the damage of
the intestinal mucosa of patients. The degree of barrier
damage after 3 d was lower than the measured value at
2 d. TLRY was positively correlated with endotoxin (r =
0.792), L/M value (r = 0.668), and D-lactic acid (r = 0.535,
P < 0.05). In SAP patients, the expression levels of T cell
subgroups were different. The levels of CD;" and CD,"
T cells showed an upward trend over time. CD;" T cells
declined slightly on the 2™ to 3" days, and rose slightly
after 3 d, showing a downward trend overall. There was
a correlation between endotoxin and CD;," (r = 0.680),
CD," (r = 0.612), and CD;" T cells (r = 0.595). The L/ M
value was significantly correlated with CD,+ (r = 0.680,
r = 0.585), CD," (r = 0.570), and CD;" T cells (r = 0.534).
D-lactic acid was also significantly correlated with CD," (r
=0.515), CD," (r = 0.586), and CD;" T cells (r = 0.510).

CONCLUSION

Serum level of TLR9 of SAP patients can reflect the
changes in their conditions. The increase in serum TLR9
level indicates the degree of damage to the intestinal
mucosal barrier of the patients, and there is a positive
correlation between them, suggesting that serum level
of TLRY can be used as a indicator for clinical judgment
of the injury of the intestinal mucosal barrier in SAP
patients. The correlation between mucosal injury and
T cell subsets is significant, which indicates that the
suppression of T cell subsets is a protective immune
index for SAP patients.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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TgE BT M A B, 79 HL/MB 0 E; (4)D-FLERKIN:
i AU R AR R A 0 B 3 () I3 R A A T H AT
SRS, o AN Er E 1 AR LR A PR RO 3 Y6 BE I (5)
CRPAPCTHM: FhHUEZ TS mL, FilR T B IR EE
[ /N S, 13.5 em B0 242, 2000 r/min&5 O+ L7088,
BB 2 13, B TE-80 C HIVKAS (AT, HAME ] 2 %
VY 2. F@ 12 R A R AN Rk 2 mL, 2R RIR &%
AT AMIWBC. CRPEEHUR Hemuk A, 12 A B DL
02 PR A R )4 H 3R A A TGS RC B IR
FI(CRM470); PCTiI G s StiEAaril, 2 FH I B
Ak B A B )4 B ShEEER OG0 BT A K BCE
IRFTI(BCR4700); WBCK ARG, 3% FH I F Sysmex
O\ A LA R o AT A B8 BB R G W i 5 DW X-
50107, DWX-50111, DWX-50112, DWX-50114).

1.2.3 Témpb AR K F 40 R A 2238 N B
B, 2. 3. TRINE HAR N TN, 73 4TCD; .
CD," . CDg 7K 1L,

Bt B ALFR fHISPSS 22.040H A AT bt
A, R ERLE I mean+ SDH R, HEATHELE; K
PearsontH 44 AT TLROZK - M 40 MV 43 ) 5 SAP
BEGEEUAIR R, P<0.05(7E % 7 H A St

2 B8

2.1 SAPSMA e tm ADNA ST 520S AP 40
DNAPH 4341, BAPE282.69% (43/52), Herb34451 7] Il1-2
2DNAZ, O T] W.2-426DNA S, $£8744DNAZ S,
V7R R, KT 7 (2855, 38.89%). k4l 2 fIAT 14 (24
2%, 33.33%) BRI IEE(105%, 13.89%) HILE{ERH
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PRz, 5. R SEIERIRE S E AR RIS TLRON TR B HIR 7

MUERI (755, 9.72%) Ml T e A B (3%, 4.17%) it 5% 4%
BRI (32K, 4.17%) v (0 BT BRI (255, 2.78%) S HuAth.
2.2 FBHRE A E K EIRAR LR M ESAPEEWBC.

CRP. PCTZ: LR, WBC. CRPA [ 8] 4 i T %
sy, BAESE3-TRECNA R, PCTIEL-3K BT, 72557
KRB, 4R 2 S5 3 B ot 22 3 (P<0.05), LKL

2.3 WA EH R A E i LIRIKF 3k MIBETLRY
Krgs BB R, SAPALESEL. 2. 3. TRINIESI&ET
e, HWATESE2-3 R BT, 3-7 diElfabs
NEE, PR bR SRR, A 2 R R SR L
(P<0.05). T W32,

2.4 SAP® K F) bf & L LS 45 A4k M ESAP
BHMHEEZ MR R SR, NER. LUM{ESD-
FUERRTRRIIFE 2R BT, 7E583. AR\ NI%, 2R
I SRR VR E IS, 22 57 B Giit 22 8 L(P<0.05).
TEWLARS.

2.5 SAPE A T4 e L AF R ) B & Aem] 45 Rk g &
SAPH#CD,". CD,’. CD, B/t R EoR, CD; .

CD," Bl 25 I ] (R 14 iy 230 FHE S, CDy fEA2-3 R
BT R, 1E53-4R6 F BTF, A ZEF G m X
(P<0.05). ¥ L34,

2.6 SAPEF A H 45 5 LIR9AE 2 M7 Persont
KSR IR, TLROKPFEEFENE R, L/MEKD-
FUIR K35 B3 TEARG, ZRBA S B X
(P<0.05). VEWLFS.

2.7 SAP B H 7 FEIE B 4% 5 T 4w i, e BfAR 5 P41 K
PersontHICHELE RAR W, RN EEE . LIMIA.

D-FLIR) 5 T4HE#E(CD, . CD,". CDy {2 o)kt
3, A ZE S B G5 L (P<0.05). ¥ IL3Ke6.

3 11e
SAPE G 51 R G R Z 3 Eith, N REHEN™
IR, HRDUNRIERE . RIRES. SRk,
HRFER % B, B mmRIaTT8O), 51
RESIIE KB EANEE, PR, SHAE Pl fa s
Xt T AT S AP AR (¥ 15 AT S I RAN (.
SAPEFTER 2 H U R BT B 2 4 KRR, i i
¥ 285 I e 32 A5 R B T P SRS APYR . H AT A TR
HptpIhiet s ffetr o iE N B R LMIE&D-FLIR
&, MBEMTESUGZ )G, WHiE A e 28 K
ST, WOAT DA SRR R FR K S 4R AR T4
MVE NI IE I e a0, 8 2N e Rt T4
XFFYE B R RS e A A EEAE A, HTAp ek
X TSAPEE VK S A s B

AR5 s R IR, TLROS A B0 2 N e br 2
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PLIEAE S, 27 S TLROTT BEAE A 73 Bt f 45 32 A
SR FEEARER, #A JE IR AT LUK AR bR VR i
HO S B, eI xR A R LT o
TLROZE/KPARL S i LI R oR, SAPEEETEAN
Fit48 hif TLRO/KFik BIE(E, 7E72 h N, HNTLRY
SRR AR VEGRIA 57, 5 SAP A B I5 57 P 5245145 0K,
FORIMIETLRIMFRIE K S5SAPFEEFE LA, 73
W5 R TLRIK -5 f B M5 32 45 F R bs IR D-FLIR 2 1F
A%, AT LR NSAP B B 45475 (1 3 5 Fa b,
AR R . MFREZ I AESAPIH HEER K,
DA el LA 19 R P S I ARV 7 VR g1 EE .

AWFFH, CD,' CD,’. CD, f8kr 55 in s
Fabral B 2 A o, IX AT A2 A T AR o 75 ECD4+
ST HESY, MCD8+5 15 S AP HIw 17 15 2
FE. T LR ERE B VIR R, M o Ly
K, SBHUR G ThRE b TE, AHE 5t 45 R S AP
BRI S ThRE ARG, 728 5 1N B 4 B IR IR AL
2. B W ERT A0 M H X LIRS FR b e 5 AR o u
LHFRFERE, 75 55 TS AP 17 6557 5 52 45
I, W TN AL 05— e FE B 3 S RG e, Xt
FHIAVAITSAPEH M g Thae B A ER, Xt B
LGP RARIFIORUR, b5 I Re s Js D 4 B
(1. 1B IZE XS AP TR T R Bt o
REM 70 R B, 20 Sl 32 BRARFE TR R 40 i R 4%
Y IHRE, MCD,' . CD,’ CDy fEhRBENSIR T S RISAP
B R TR, B E FEAITSAPRENS 1Y B B LA
T e 7. AR ST B SRR T SAP R iR TT
gER R BOR, B SCRHE H AR TSAPEE I E BN )
3, KEE AT R E TR, W] LAk G A4 Y R85 1) 0%
1, BORKFERE B3 2 B A UAR T SR, R 54
.

4 &ie

25 PR, SAP S @A M5 TLROZK - 78 S
TPt 5 1 e P e 52 AR B A7 I A O, TAH M A
SRS AP I S DIREFR IR, 5 W R B 52 40 A AL
REMK, fEHJRIRKIGITIE, AT DU g — R 51H
FRSEUF T AR A, NS RIFIRHERL 5%,

BRAE R FEAE SRR L Il PR Bk X R B e RS
B 5 St B R 46 (severe acute pancreatitis, SAP)J
THE VIR, HAN %R D RE -5 I iE B b D e ek 2
THIAFAE — 52 (SRR ME, T T L ROWTE [l A F s B2 AG
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PIRE, 5. R SEERIRSEEORFIEIIESTLRIL TR BT R

xR 1 BERNANRIEBIRLEREGE RN = 52)

SH ESPS 2K EKPS YN Fotpm PuslE
WBC 17.45 + 3.09 17.24 +3.01 16.79+2.78 14.88 + 1.69 49.000 0.000
CRP 100.23 + 6.09 80.27 +5.38 79.08+5.17 58.28 +7.41 3178.783 0.000
PCT 4.09+1.21 4.96+1.57 5.21+1.09 3.94+0.79 6.182 0.016
WBC: BI14Bi8; CRP: CRAUEES; PCT: FERIR.

x 2 FHARBSNENRIDBETIRIKIELESR

285l n EIPS EVES ERPN EYPS
SAPZH 52 20.01+1.12 24.74 £1.39 19.15+ 1.00 19.01+1.25
2R 31 11.50+ 1.04 11.67+1.13 10.67 +0.51 10.23 + 0.89
Ha 34.374 44315 43.861 34.238
PE 0.000 0.000 0.000 0.000

SAP: B EAERRIRSS.

R 3 IMEERREBENANRABRERSEHERN = 52)

SHIEIR EIPN VPN RPN EYPS
PN 0.46 +0.09 0.47 +0.03 0.44 +0.08 0.41+0.12
L/M 0.47+0.11 0.48+0.16 0.47+0.10 0.43+0.74
D-38% 4.17 +0.61 4.18+0.82 4.06+0.77 4.02+0.84
FE 1819.549 1021.332 1109.188 531.663
PE 0.000 0.000 0.000 0.000

® 4 BETRRTEADNRAEULERN = 52)

ZH n ESPS 2R ERPS EVES
cD,’ 52 60.41+12.33 62.74 + 10.24 68.39+8.77 70.21+9.37
co,’ 52 42.74+7.69 44.18+6.08 46.34+8.11 49.66+8.35
Dy’ 52 27.09 +6.46 26.77+5.13 26.53 +5.49 28.31+5.71
FiE 171.421 317.024 395.795 360.172
PE 0.000 0.000 0.000 0.000
RPEGERE, 5 EH B B ERANSS, WITLROFIRES  FEhs R 52 .

SAP it 57 b Th BEREAS A7 AEAH K.

Eal /A

HAr A ThUTh2 b . Bk (%K 5SAP
SR T B BR B T R 2 (8] 5 ZR 0 AR 5T, At 780 A
TLRO/KFH Ak, LB A TS APK A HEREIIK
AL

=l
HRCTLRO K S R TR bt S A PSR 1 BB R AT
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AUETERIEIURT & NEARES AP, ST B AN
Bt A [ B Rt 40 Ji7 86 M6 e D e 2 00 S % D ReFE b
TLRY/KF, K FPearson7r HT TLRO/K ¥ & G Dy e T
br 5 ARG T RESE AR R 2.

TLRO K Z I Redahn 5 S AP B R B e 32 45 R L
B, BRI BRG] e 2 A A R 5 3L A
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bl

=%, 5. R SRR EBOR T RIS TLROL TR B A 7

R 5 RUEERELEEBEERGSHSUIRMERMELLESR N = 52)
TLR9 ASE UMWE D-ZLER
TLR9 Pearson A8t 1.000 0.792' 0.668' 0.535'
TEMONE) 0.000 0.000 0.000
NE= Pearsonf8/4 0.792" 1.000 0.632" 0.606'
TEMONE) 0.000 0.000 0.000
L/ME PearsonfBItE 0.668' 0.632' 1.000 0.427"
TEHONE) 0.000 0.000 0.002
D-%,f8 PearsontBx/It 0.535' 0.606' 0.427' 1.000
TEHONE) 0.000 0.000 0.002

EEEEUUN0.018, BREZEZS.

® 6 DMHEERRESEE ORI STRRTEHERIEER ) = 52)

AER L/MWE D-ZLER cD,* cp,* CDg"
PN Pearsont8x/IE 1 0.632' 0.606' 0.680 0.612 0.595'
TEMONE) 0.000 0.000 0.000 0.000 0.000
L/ME Pearsonfgx It 0.632' 1 0.427' 0.585' 0.570' 0.534'
TEMONE) 0.000 0.002 0.000 0.000 0.000
D-3|,f% Pearsonfgx It 0.606' 0.427" 1 0.515' 0.586' 0.510'
TEMONE) 0.000 0.002 0.000 0.000 0.000
CD," PearsonfEx/4 0.680' 0.585' 0.515' 1 0.596' 0.577"
TEMONE) 0.000 0.000 0.000 0.000 0.000
CD,’ PearsonfEx/t 0.612 0.570' 0.586' 0.596' 1 0.484"
TEMONE) 0.000 0.000 0.000 0.000 0.000
CDg" PearsonfEx/4 0.595' 0.534" 0.510' 0.577' 0.484’ 1
TEMONE) 0.000 0.000 0.000 0.000 0.000
EEEEAUNN0.010Y, BRMETEN.
P BT L. 5 =
. . AN, HENN, RN, BRI, AP, skEE, g B
SHEE SRR IV E J A e TR B 2 S8 7 e O

LG HT NG, SAPEE MR N5 b P 32 e AL 2 Fh TN
PEMERE N IEF NPT R EUN SR, SAPEHE R T e
HTLROFRIE - H M RZNATTH HDNAJUA . TR e
B SAR RN 10772, 18R, ImARR T TLRIZR
R B, R T PSSl S R A,
(EX R Bl R 2 TR . T SE RS R K I
RWFIT.

R =

SAPBE IR E AR IR ARIETT HIRE R, A2 T5 TR
HR AR A A PR = 5 R ARS8 4 175 5 2 S48
L P 1, B R BR AT, MR i 4 B SR G
RGBT A E AT, WITLROE S 5 T ix st 72, &
SR W P
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W5, SEERRIER A4 2019; 16: 26-29 [DOI: 10.3969/
j.issn.1672-6170.2019.05.008]

2 Kryvoruchko IA, Boyko VV, Honcharova NN, Taraban

IA. Evaluation of Intestinal Barrier Biomarker I-FABP and
Severity of Patients in Acute Pancreatitis. Novosti Khirurgii
2019; 27: 640-649 [DOI: 10.18484 /2305-0047.2019.6.640]

3 BREEE RS, sktEgr. IRNZINE RIS 20 BE SRR

T EERE R TUEHFN. ERAE A A 2019; 31: 66-70
[DOI: 10.13381/j.cnki.cjm.201901014]

Simons-Linares CR, Chittajallu V, Sims A, Cuvillier C, Saleh
MA, Simon R, Martin C, Stevens T, Walsh RM, Chaha PS.
u1459 predictors of mortality and morbidity in patients with
acute necrotizing pancreatitis. Gastroenterology 2020; 158:
5586-5587 [DOI: 10.1016/50016-5085(20)32173-9]
HiEpRaE S RIERESEERY ) & BESMERIRR
(SAPIZHIPRIE. ThiEPRE s — B R L2 E AR RS
PR EAER IR R . 2015 RN L B B AR
SRR 2015; 3

MRIPSSD, 008, £, IR, HHE. BAE SRR RAR A B
AL B RRF IEATE R 2R 4T, hAEERBE R
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2019; 29: 1069-1071+1075

Leppéniemi A, Tolonen M, Tarasconi A, Segovia-Lohse H,
Gamberini E, Kirkpatrick AW, Ball CG, Parry N, Sartelli M,
Wolbrink D, van Goor H, Baiocchi G, Ansaloni L, Biffl W,
Coccolini F, Di Saverio S, Kluger Y, Moore EE, Catena F.
Executive summary: WSES Guidelines for the management of
severe acute pancreatitis. | Trauma Acute Care Surg 2020; 88: 838-
890 [PMID: 32459451 DOI: 10.1097 /T A.0000000000002691]
Timmerhuis HC, Dijk SMV, Hollemans R, Boxhoorn L,
Weiland CJ, Witteman B, Quispel R, Schwartz MP, Poley
JW, Bruno M, Hooft JV, oermans R, Besselink M, Bollen T,
Verdonk R, Santvoort HV. 115 disruption or disconnection of
the pancreatic duct in patients with severe acute pancreatitis:
a large prospective multi-center cohort. Gastroenterology 2020;
158: S-19-5-20 [DOI: 10.1016,/S0016-5085(20)30729-0]

HEFS, w3, FEEED. MECK &R/ E A E T EE
SPHFERR A AN E. |PHEE: 2019; 41: 2576-2579 [DOL:
11675/j.issn.0253-4304.201920.07]
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BRI A2, PR 2%E 2019; 19: 1111-1115 [DOT:
10.3969//j.issn.1672-3619.2019.09.012]

525, ORI, PARP— 11 NF— k Bf SRS e SR
RENHRNERFRER ORIV E M. hE2020RF0E 2020; 29:
675-681 [DOL: 10.3760/ cma.j.issn.1671-0282.2020.05.013]
BEME, BEx, HEE, Xk, Exw. SHBN
B RN 20 A B R A 1 R I B B 48 RE TR BRI 52
M. SoEESZ%E 2018; 034: 2722-2725 [DOI: 10.3969/
j.issn.1006-5725.2018.16.021]

PESE, M, RN, MRES. AMERIR AR B E MEHMGBL
TLR4, TLRY, DAOZKAIE . (L7REEZ 2019; 59: 13-
15 [DOI: 10.3969//j.issn.1002-266X.2019.01.004]

T8, T RS EFRTT 2: SRR 2 n0iG TR AT
FEFE R DDRENS . thiE &1 578 7 2019; 25: 70-72 [DOL
10.3969//j.issn.1006-9577.2019.03.017]

K, . BNEFRATT R R T EE A AR 50ATT
FRRIEIRRITSY. ettt 2019; 48: 913-915 [DOL: 10.3969/
j.issn.1000-7377.2019.07.028]
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1 ®BiSEN
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of Digestology, WCJD, print ISSN 1009-3079, online ISSN
2219-2859, DOI: 10.11569) A& — 17 [ Bt AT PF SR
HRHU(Open Access, OA)FIZAAR R, AT 1] 1993
FE1HI5H, AT, 5 AF28 S AL IR, (AN
ALY G 2 7190 R 4Lk, Sk E P E3 1A
A T BIGX LA AR AT EUX.

1.2 B &g (HFAEANEARE) MERZRERERE
17 18 M 95 2 R T 2 40088 22 2 ) i o gk e A R B 4
SCEE, AR HE B W s A S L R, SR AL R
G ITIBG 12 Wi FIGR T K.

13 8 (B ANHEARE) 170 B E e R
o THAANELE L ARG S TP EEZ L
e AR BB RN NIBIT . T
RS A5 AR FT . VAR B AT AL
PR

14 28 (MHALNHERE) K2 HEERE, 3
REBTFE ImRBEFE . SCBRZRE . BEFRtRR . ImIRSE
MU EIR . FRBEA R SerEvE. AT EetE A
SCHIME, BRI, SO SR, Bl TR, SERNE Bk
LY.

1.5 AT EBR G R RS (%X (Chemical
Abstracts, CA)) (223 /= 7 U (EMBASE/
Excerpta Medica, EM)) .  {3CHifi%% & (Abstract Journal,
AJ)) + Scopus. T EEIRY b E T 408 R
(CNKD) (P CRHHTIEHR E(CST))Y A GEEA
HATFIHE H T 5 (Superstar Journals Database)) 4 U
. (AR NJEA ) TEScopusBidi & 19201741
FIVEAN FabrEL4E: CiteScore: 0.04; SIR: 0.109; SNIP: 0.020.
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FL - RBORIT I 28 Rl 1 1] Btz o0 27 AR T 4.
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(BFRENBRTE) RISISE

2 FREK

2.1 BARARof Tha#RE N R [ AR HEGBT 7138 25
AR AR SCRZEAR R N I 512, GB64473C
4 5 RN, GB77143LJ5 2% SCHREE U LA S GB/T
31792 AR T G A AU AR LR, (R I e ] P
2F AT 9 45 2% 514> (International Committee of Medical
Journal Editors)ll € 1 (EYE2AIHTI BRI S —
FR(EESHR)Y (Uniform requirements for manuscripts
submitted to biomedical journals), FA4& I.: Ann Intern
Med 1997; 126: 36-47.

2.2 £WEARE FRMNAREN, TES—. Wik
HZxRE#FH, o] T8 x5 2N s N
faiR, LLfE B WRR. B 44 DL E 3 R R 4
WHERREAMN (EREZELE) o (EYE
LS AR A D) (AT o (EY
FAA) « AN AED) o (CHRAEY Y4
WY M (R RIUNE, Zj40 (RN RS
MIE 2580y A A2 2 Bl dm ) (254410700

Do [E K6 i 2 R P R AR 2, R At
HEMM 24, BIRTPER 2575 S IR IRIE 25 & L 25 1) “dm
DRI SR AL B N AR S A\ ) AR AE T B
2R U — IR 5 4 FK), WALT, AST, mAb,
WBC, RBC, Hb, T, P, R, BP, PU, GU, DU, ACTH, DNA,
LD50, HBsAg, HCV RNA, AFP, CEA, ECG, IgG, IgA,
IgM, TCM, RIA, ELISA, PCR, CT, MRI%%. gy /b HEED
Hix, AP, BTREECT . A5 S5 L AUERR ST EDLE
AALR F. TR 2 4% 1) SRR ESEAE DL BRI (1) 0 5
A, BRI EA JOERE, i Kstroke, & #ifever;
(2)F X B 5 N AR bR SCA Bk R S B A,
J\%eight principal methods; (3)5% 15 V%A % 25 1A B
MM, BHAMEPEE, WByin, FHyang, BIFH5%
yinyangology, A Hirenzhong, S Hqigong; PiEHF 5 £
DU N B 43 5, RN, Wiweixibao nizhuanwan
(B NI %% HL), guizhitang (FER ).

23X FH FRMERKRNG. ERMES ETA
b B KR R 46 S i, WUPIVES Aim, RSN
ip, 2 NS Ase, i E=F S Ao, BlkiE S Mia, Tk
Apo, # H Nig. s ABES LS, kg M E S HiKg, mLA
REH ML, lepm (5 A 1/min) -+ E%(fX 8 %%) <60
= Bq, pHABESPHELPH, H. pylori/NGE'S BHP, T1/2
AREE Wit 28T, Vmax A EES WiVmax, p/AE AT
u. FEAFRMARI AN ST, HRMAR R, BIEEYF
TELAMEZSMAGIELE Wh. AR, Wi
["1WEN i (Helicobacter pylori, H. pylori), llex pubescens
Hook, et Arn.varglaber Chang (i % & 71 KRG £%); &
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1I

K~ A5 S (WA K, Y98 mean, PRz
SD, FEE, AR5, MEZPRIAEC R Er); 124 Fbs i
WAL T ER . TR 5 (N, O, P, S, d,
1), #iin-(normal, 1F), N-(nitrogen, %), o-(ortho, 2f),
O-(oxygen, A, SIMWABR), d-(dextro, 7€), p-(para, XT),
n-butyl acetate (B2 1E T 1), N-methylacetanilide (N-H!
LR IE), o-cresol (AT HEY), 3-O-methyl-adrenaline
(3-0-F T LR EK), d-amphetamine (F5 €7 A %),
l-dopa (ZcJiE % (1), p-aminosalicylic acid (A& &K
1R); ¥ 1 F M46Sin vitro, in vivo, in situ, Ibid, et al,
po, vs; JANCFRHGRIMELE, tm (Fi&), V (i
), F (), p UEA7), W (3h), v (HFE), Q (A&), £ (H
Wsafg), S (), ¢ (1), z (B, kat), ¢ (5% Kk
J£, 'C), D (WU, Gy), A (RIS E, Bq), p (3
B, AR &, g/L), ¢ (M, mol/L),; (R AR 43 %0, mL/L),
w (BUR 74, mg/g), b (TR BE/RIKE, mol/g), 7 (K JE),
b (%L, b (FFE), d (BJE), R (*F4%), D (EAZ), Tmax,
Cmax, Vd, T1/2 CI5%; ZENFF 5, M0 H/NG R, W1
ras, c-myc; 2= K, RS IEAK, P16 H.

2.4 31 AL TR FE B 57 o) R A DG B R
FrifE, GB3100-3102-93 L AIFAAL. JFOR K “4r T8 B
BB B XS 731 B, 4130 kDBCAMT 30000230
kDa (MKERMAE, /NG IEMR, TMtr);, “JRFE” M
SO R TR, BlAr (ARERHE, NSIERE, T
fabr); AR AR 7R, AR (NS IER). it
ERAE. — N-JEFIH, fEEATEETIH, 137.6
C+12°C, 45.6% +24%,56.4 d+0.5 d. 3.56+0.27 pg/
mlf 43.56 ng/L+0.27 ng/L. BPHkPa (mmHg), RBC%{
F1X10%/L, WBCHH 1 X 10°/L, WBCH L FH0.005
7~, HbFHg/L. MR A& N4 57 PAnmol/LEkmmol/L#
7N, NS He/LRR. 1| METERN SN T mol/LARER, 1
N ER B 2CA0.5 mol/LARER. £:10 cm, 56 cm, 554 cmy
HR10 emX6 ecmX4 cm. AEWFEbr— R HEE &
AR, fln, MR rEEA. HEA. BREA.
JREH. MaOmEa. SEHg/L, ®ERREHHmg/L;
WERE. B ORE. REA. COLE . IR,
. PHERE. BHREEERS. —@EH . By, 5. 85, Jk
FAR. fPHAmmol/L; JHL K. EALEH. I
B WLEF. 2. B PURIER. JRAEDG. & 44 R
A HEERE. 4ERBLL 4R HB2. 4R FB6. R
M Fumol/L; EAL AT kA (B FilE). B ERE . K.
Zafl . FURIRER . SEEA. MR Hnmol/L; SR, M
TEE. RE ERR R . 44 KBI2Hpmol/L. ER
B HREe . FEe . Hkeme . EEr S REEIR
W, B, VR, 1s; 238k, 2 min; 378, 3 h; 4K, 4 d; 5
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A, 5 wk; 6H, 6 mo; WEPE @, MM &, BRI I Br AT
IU = 16.67 nkat, X #{log, & 7luv, F1 7 Ht%, FHL, REHE
1X10° g55x107 gz ekl mg50.5 mg, hriih, &
BydUfimg, KEmismm. [EFRACS A T EECT 1
SCR R, B R AN S Bid, (AR R8 mgh] 58 mg/d. 1E
—ANHA NS WAEE 16 UL LRI, BlanAsag
H¥mg/kg/d, 1N 5 limg/(kged), HL7E%E RS & P M
Gu—. AR IRA R SEMX S, Fln, 2 min 2
2 mins, 3 /N3 hs, 4 A Z&4 ds, 8 mg AN /&8 mgs. A
HINCALS d; 1550 N15 g5 10%4E /8 SN 40 g/L
% 95% kS N 950 mL/L Z.EE; 5% CO,M 450 mL/L
CO,; 1:1000'% FIREN AT gL' B, HEESR
B 236.8 pg/mgMN N BRI E A &L Bk ER36.8
ng/g; 10%7% % ¥ N 2 9560 mmol/LEZ100 /L %4 ;
45 ppm = 45X 107 B0 [ e i 4% (SR Pk 3 ) 7 il o/
min, @IEE fg; AVFIEEEETEITE, —/# <
kg” K.

2.5 It F S FIFEAF S AR (DA /NS (2)
FRS RS REF, Q)RR A SN 5 (4FF
AR REH NG (5)H B A NS v;
(OFEAB YN En; (MR SCRMA RSP, £
Guit b b, ST RUR I P8 £ AR HEE RN
mean+SD, FIH + rUEiR Amean+SE. ZiilF# &
Z W P<0.058°P<0.01(P>0.05 ). fi[a]— 2 5
H—EPH, W HP<0.0551P<0.01; 55 =% NP<0.05F1
'P<0.01%.

2.6 #F Ak IR E FARMEGB/T 15835-1995¢ T Hikk
Y B RERRIUE, VRN DU R R R A5,
WA R . SR DUBREREE . HPUiE
A BINGE. gk S8R BT Ra 7. 4n1000-
1500 kg. 3.5 mmol/L+0.5 mmol/L%&. & s At
e T AN ARG, 9 16347 R 4R 600053 22—
NG 2. AR — N7, R v —ha w2z, il
T AL AN AT R 2. 7E— BT P I mean = SDN %
FERMARIAS 2, — M LASDI 1/3 K 52 (1 5L, #11n3614.5
g1+420.8 g, SDIJ1/3ik—H % o, VIR 7E | 7
#, MNFHR3.6 kg+0.4 kg, [T ZHIMEGF LR L. X
118.4 cm=%0.27 cm, H:SD/3 = 0.09 cm, iA/NEUE S 552
BL, TS5 H s B BN TS B 24, B U B LS
HIBCT R TR, B sr. REB /NS4, KT
SIUE, G ta S5 TS, TR0 —Ar g 7 W, e
i 07 ) HSZ JE A N0, PRER R AT 1R GE Kk, A
R IRTER, B11123.48, 5 AN EL/INEUR, W F423, AN
[1%23.48—>23.5—24. 4 H R &M FRIEIE, H
E X br#EGB/T 7408-94-15, W119854E4 H 12 H Al 51k
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(HRENBIRT ) RIS

1985-04-12; 19854F-4 H 51£1985-04; M19854F4 H 12 H23
52073 S0F0 2 45198546 1 25 H 100304 115 1 1985-04-
12 T23:20:50/1985-06-25 T10:30:00; M 198544 H 12 H i
£ 198546 7 15H 115 1F1985-04-12/06-16, _F /18I 54
08:00, -4 £ 5 1E16:30. 7920 E A Rohr HoR 4 7>
BERE: 73 BF<100, H -8B 1014 £E<1000,
B BN S UL, R, N AT S BT A1
B, BEIALA) A /AR AR £ PR B, 111486 800.47565.
eI PR T A AT

2.7 A7 EAF 5 B R E FAREGB/T 15834-1995%5 155 5
FEIEEK, AT SO )5 AR R A R [ A $7e1a)
kISR -7 A2k, JEBIIRDGE ] [ 05 50T,
MFEFI RIS BRI T AP S ] S DUEHE
BT B S 1A ] SO E 5 50 TF, 255 SOk /R 2 TR —
BHIZ 50T, RoRE T b 555 S, WA)s. 125,
W5, 5. B ABLSWE—F BEAHT—
T2 MR IR B AT S, WHES R4 5 1Rl
=, AEHAT AT 2R, bRSf 5105 5 —A4%, b
T8, g ASEE BT S RE R SO0E T
FF R —ANESCTFR TR, AR, WIs-FU. 43
TR RI— AT HRME, PIMERTIHANG, =
LFRINHRSE, WA R H RAE.

3 FREXPIIEIN

3.1 A AT b SO0 SCIRRE E N, N I T
AR, ANECBTRAAE IRk, AR, —#20
A R CHIBTAL B C RIS SRR E .
3.2 MR IR SCERE 108 44 4% i [ B s 27 2% S R
142(ICMIJE, International Committee ofMedical Journal
Editors){F# B ARMESAT, BARFRHED: (D)X ITH
PRSI TE O B 3RAS L A b AR L i E R T
ks ()2 SCH, Ik 30 ) HE AR N AT LR
PEAB G () e R R S H I e — . AR
FFE AL, 2R3, XA 78 AR ook it Fofh A\ AT N
S AEHZ LRI TTRO RS, 24 I 2k
HIRHBE S, W B4, WIAERE S 44 22 18]35 1k (IE SO
SHEVER P AT, (AR NHEERE) ZERTA
FHNGIEREE O SRR TTHR, A REILF S 1
H AL FELEAE

3.3 e AR S AN, 1% 5 B 5 4 T R
Bgwmht, k& 2N sKIBR, HESLHT, AR B~ e BE AT
2 B AE 7K AE T 067000

3.4 F—AEF WA A SRR, 19944 b R 2
R, PRI 32 M Ak FR GE500 R BRATT 7T
3.5 AR srak oA w AN BRI B2 RN 48 X I ST
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(BFRENBRTE) RISISE

PEDTER I 355, LIRS RN PETNGE . RIS,
2=LRET . PR A B R RS
Bira. k05 HET . M. FEREFHIERER
Fs&; Wt 9C BT FBI R0 2 40 A T b S5 I R AL e 4y
BT EHBRMI . 22 K TN 48 58 1 A 18 30 5 A B R
N\ PERRAR B 2k 22 56 k.

3.6 AeF oA A% B 5K EIRR R 4 T B I
H, No. 30224801.

3.7 @ aRAR 4 Mt AR SE, Hd%, 330006, V1
PaE BT RAER 1S, M EKFHE WMEEHELAN
B, LR 40155 H TS0 % . huang9815@yahoo.com
Hiiii: 0351-4078656

f£H: 0351-4086337

3.8 7 SAER A5 SRR ARBIE ST S (R4 06 A
350 AR . B k. SRR, T a
7 ] B [ SR 7 () B A SR BRI, ) ] BH AT 5 BT
FURBIMITICR. i LA EFE M RO 5, MR
WAL, BIUDNE . BRI, A
LITVE, AR HEAT Sy SHA R, S (RS BRAR R B F0T
GIEFE AT SHRER IEEREN LA . S5 [FA R R I, %
FREA VTR AURRAE; Wi ot G J s, I B LI R 3R
BUAZ Wiks e, W ifide 21, G 2/ DIk vs, A
Z /DR AN R SR T s 4 LR 7. 45 SR8
AR, AR R EEE, A28 R, B E AR
PR, BUAZLECST, AERRALEAR, BT o8 & A Rk S ik
AR, A A R EAS X RG22 VA
WM YUMEMEZE S PIE RS AN 2 R0 E). 45
WA SO SE . HERTC RIS B A 1.

3.9 ESUARME R 25 FEREANIG RIS E B S i
AAHE 0 515 | MBI (1.1 MKl 1.2 i), 2 45
B3 0h; 4 Z2E R, P —RATIR S, FETUEE
PR 225 AR R 5 23 1R 32 1 SC. IESC NP5 3 HER (1),
(2), (3), AN IB K MRk,

0515

LG 1A T H RANZAT 5T FARAR DG T8 &R,
1 APRHFI 792

LR B T A, (R RILE ARG 250 I T 8 Re 8 B 5 1%
SEHG. PR T VE R AR, DART AR RIS 175
F 225 SCHRRIAT, A 2C SCHR B 70 37 0 o 0 7 1

AN A et 2 AR R

24

S £k BN A R ) B RN SRR, 18 5 N g
Hitie.

3 g
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v

LAY, N rR O BT 1S ) 5 R A A R T A 2 EE A
W, AN R K SR B R SR BRI, R
AR PR, A 2% A A RS R, Mk
AN R ESCRP AT AR LR I A 2. RN — Y NA
Fk, RWAER Fnil 46 5 RLE R U, Rk —
AT =2 R (AR L), 12 IRz IR H 7 B
A BN B R, DU 2 S i B
fii, I BN AE IE S B s e L R — A
FEARMEAE. ROl %K, 5—H—1E
fil oy AR, B ZB4E0E B RIATT AT EREAR L.
Az sy Broeees Crooeey Droeeey Erooeeg Froeee; Greee, Hﬂ%@]
e, O. B, O. A. AJFFMEHRERRS.
Gt 24 5 M P<0.0588°P<0.01(P>0.054NE). tnfH
— X B —EPME, WHP<0.0551P<0.01; F3EN
°P<0.05F1'P<0.01. P{E 5 i WA T R 56 o 2 LA 7,
WIP<0.01, ¢ = 4.56 vsXt RIS, JEAERIA NI KN
KRBT HAAEC T, LRI E AR5 R R R A
FT, RN ML £ N ETRXSE “A
7 RN IECRM, -7 RERHIER K, TG
ML, F RS REZVSIEXHHFER. RERE
J& & H#/min, ¢/(mol/L), p/kPa, V/mL, t/°C &ik.
EWEINE S, HHETHE G & S2 SCikaT, 765%.

4 Z2E R

ARTRF M gt ) 7 (3 sk s, B RASCH B
it R Bz A A - g 5 HE . SRAB X B N RAT IR B
RFRIIAH AT T SCLE T 78 40 I e Bk, FFAESCN 51 H
Wb b AN FE SR I AR, SO s EE 4, W
TE “PangZ” W4 FAEMAILS, #5IECH 5] R
SCHER ISR, TR ZWR R A R A eSS,
T R e eee ) BFFEEPHA N e eee; PCRITVE R
PERT. SCER P51 IESCRUR I, 5 1E SCRS 5
FIHE, ARSI 7k W SCHR™. BT 5| 23 SR 2 LA
IT2-34SCIE, PubMed, (' EFRHE® CGe1HEHT])
A SRz O AT H ) SR AR BT
1, 8 H R 5] 5 O R AR % U0 OGB4
T R k. AT 5 ks O 7, MR
AR, SCE, T4, F, 4, 12 0-1E1, PMIDAIDOI
Gn's; BEESI O 9, (BRI M4, 4, &
R, R, HR, R, 4, 2 UL- 1k T

4 FREEEREENK

4.1 AL SCE AN E R0, TR, AT
107> A B, M5 R SCEA — 2

4.2 ek ARE A DOEDFE I EERUE N, B4 )a ik
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HPRERE; WA ZMMETFLL -7 2IF; ZAEEK

eI 5. A& BIEE” WPGEPEEIEA
“Lian-Sheng Ma” .

4.3 45 RBEH, J55 BRI A T g

i, #140: Xu-Chen Zhang, Li-Xin Mei, Department of

Pathology, Chengde Medical College, Chengde 067000,

Hebei Province, China
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Natural Science Foundation of China, No. 30224801.
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4.6 W& SO ELEE . B, Tk, 49RA4S
W, FE R o 5
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(HRENBIRT ) RIS

5 FREFETVER!

5.1 JRBEARE AKX LB 556, I https://www.
wijgnet.com/bpg/gerinfo/224

5.2 AT BAEM K LB 2541, I https://www.
wijgnet.com/bpg/gerinfo/225

5.3 R FERBEKX LB 256, I https://www.
wijgnet.com/bpg/gerinfo/227

5.4 W6 RAFR BAERK X 6 246, W https:/www.
wijgnet.com/bpg/gerinfo/228

5.5 IR BAERR R F0) 254, W https:/ www.wignet.
com/bpg/gerinfo/229

5.6 kit B K L6 2641, W https:/www.
wjgnet.com/bpg/gerinfo/230

5.7 BFR BB ER X 4 244, W, https:/www.
wjgnet.com/bpg/gerinfo/231
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