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Progress in research of tumor
infiltrating lymphocytes in pancreatic
cancer

Wen-Jun Zhu, Zhan-Fei Hu, Zhou Yuan

therapy has shown promising successes in the treatment
of some types of solid tumors because of its diverse TCR
clonality, superior tumor-homing ability, and low off-
target toxicity. The significant association between a high
TIL density in pancreatic cancer tissue and a good clinical
outcome and success of pancreatic cancer-specific TIL
expansion ex vivo potentiates the rationality of the TIL
therapy in pancreatic cancer. However, there are still many
challenges ahead, such as neoantigen screening, rapid cell
expansion, and low cytotoxicity. This article reviews the
recent advances and limitations of TIL therapy in pancreatic
cancer and discusses its future directions.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Abstract

The 5-year survival rate of pancreatic cancer is less than 5%,
and the only available treatments, surgery, chemotherapy,
and chemoradiation, have shown limited effectiveness.
Therefore, alternative treatment strategies are urgently
needed. In recent years, tumor infiltrating lymphocyte (TIL)
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Ji iR 545 I8 (pancreatic ductal adenocarcinoma,
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FAIL-24EHRFTILAA PN 39 5H.

WEAER, Bl R SR RE 1 . AR 2 A
FEAMHIFIAE VR TPDAC— BLACE B Mt . S8
[l R SR R R 22, S st 1 R A S5 TME) &
SBRIN ZR, HRFAE 2 RN TR IR 221, DA
SR IR A, AR SR RS, Ry iR R R

2021-11-08 | Volume 29 | Issue 21 |



MXNE, 5. WBRENCARERREPITERE

® 2 TWSRETSRIRERRURTRERRRSEE

TS EETs BRIREE R

TRERRRTIZE

MTILWE, AP TAIRZATCR), RECETILAE L 2MBIRME. ERFHIIR

R REETIVES. F2E—PE 12, FBRbISNE).
TS (SRS RIHFIERR; 2FEERAERETILAR BivRA RIS RIUA, IR ERR
: HUERIHFEFREIEIER.

TILCPEAERZHRIRTARMU A AER

SERFTAT TILREIRSYIBIHR H—D iRV TIL, KBREME RN, 2CD39E.
Dl VBB IREVE SEVTIL, FRFEAEAIMRIRY IBRIIDIREES, F2TZHL, W8

AIERPBAR D EREVTARI
IBPRZTILABIRAE MR R

NABRES. SEFEDRAERSS.

MEXSEMIPBET0ZA WHIIELEREODR . BERNEBHVT: TILERESTAEN

WHEIE—ZIZNOTILEYTE 5

RITERRUTCRSE.

TIL: fEE 2 MRS, TCR: TABRRSA.

RN T pe 7K ST, T30 73 A A SR 1 S AR A,
PRI T IR T RE SO R T AR AR,
WTMEM “W7 AN “3 SRIHEPDACH ) G b b,
A RE-S FHAt TR I 1Y 5T R W TR BRI BT
A TME /A2, S8 N TARM IR, HESRICTs XY
S ZOR R TR E Y. Ak, R R TR
FEAE LA R AT L P9 R R A T T AR AL 1 2
TR A G2 i ). XA e R A AR A7 ¥
BB, Az R TIL 2967 IR L T 324

WU LA PO S P A TR T 4 P 5 P e 4k 4t v
IT IS RS, TILLER IR Ia T 75 TH B STk L b,
20164FEMeng” 8 T MPDACH S FEEUTILIN 71k, 1F#%
IR R TP I AR R (L2 IL-15. IL-21)K
PHITIL, H53210K )5, #MFeCD3 PR OK T3) Al Rt i)
PBMC, 17451 g Jia >Rl (1 i Jgd 4 23 ke, 357 m 30455 K
ECDS+TAIMAITIL, Hiid ik iy LATS 25 K IAIF Ny
[ITIL. JX LRI T TILI T VATE R 16T A ER
5.

3 TISSAERIREPIIM R 5 L EEE

TILY7VE BT HAEVRTT SRR LSS, FRal @ e B R
Jo BB SRR T T T RO, N FR YT B
S AMRUF & D5 1], TILAH A R Hs i 78 i 4L 43
0, 7E 2 1) A 5 R AN Bk, B RN R
He, FBEEE FITCRAT LRI E iR 4 2 1w A
MBI, RxF 2 AR gE A4, X AT RE 2 AR TIL
TR SEAIRT IR 1S SR 1) R IR 2 —, ELTE iR iR 1R R I
HAEAE — E XE , ANER2TR. B TILYN M i
TCRIFEAT T AT LAG T, HRFEAT AT, 5 R s
Je Iiide SR AN A SR TCR, S 56 3L R 1) T i i 31
T4 Hf (4 2 T P DA SRS () v Ul e s, B EL
FENRIEAH B TILANBREAA, tr] B2 TILY T VAR K77

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

7. Luf5 NS NTILSR A (0 i R S PE T B 4 3R 5L
TH A SZAR(TCRFIEALAE B, i BRI 8
AN L TR 40 M 3% Ak, A mT RE G IR R T
FETEE FE AN B £ R). S 4b, A FH R s et i AR Bt
Jif (neoantigen) R TIL 1] LASRASAS HERE 7] BE 22 20 M B 4
T, SEHETILN IR A A% (RS HEPE, Tran S @ id i fh
FHECEIRE R T — ALl e . A,
A DRI B A B R R AR, G R i e ) —
ANER T, TEIEARGEEA bR 1 R DR R AR, 3K 9 g
BRI IR BRI I 7R RS R [ A R A L T
AEBPEBUIC, M LASSILBL & I mn R B 38 s T
RANA RS, B TR 2 R AR
IR 18 A e A, e S TR AN I S5 AR5 DL K AN e
SRR A I TA]HE 2 R B 0 S 2450 B FH ) — KB
Rtz Ab, i, o ok [F) i i b Rg 2 2k
AT IS E, 53 B bR A ST S AT AL s, T
JEPUR I, 5 FPUE E PR A S R R I TIL G
T IR, PTRE VA AT — RIS v, (B AR T Re itk —
AR, EFOTIEAR IR, A Im AR E.
1M, HATIGAR E 3 B8R O4 Eh A & 2 v b
TCR. Kifiidk(unselected). #IFELHMI(young TIL) ™ . Fifi
FEH W PR LA U S TR AL 2k 22, ekt v AT BA
S0 24 T IR PR 855

ESRTILH ILAE IR IO SE Hh, EIAS Rk s 2
JL A T AR K, FAT G B S FH P S i 53 IR
TEATR B ERIEYE, B85 1A R e 4 ) R
BEAl, TEMAIEAAAE 55 T, e B TILER B AT
S 7, [l S PR AN E I REIE BT VE 1, (HTMEZ 15
FHRE SO, B PD-18# anti-PD1-TIL W]
R BB A S ) — Mo R,

ANECA TR T, FEA R A HRE ROV I
PR k. PR 32 DR g e 9 4 o 4 B i

2021-11-08 | Volume 29 | Issue 21 |



(TIL AT e A2 AR TN ARS, SRy IR I Leyl i 5 (=146
RCR T Re AN AR, AT DL 75 BRI HE K TA M (1 5 1
TIL s (e B S o P A 40 A, A [ S5 RAN ) i ed T
B RR 2 5. W7, FIACD3O+TILAN A AT
P GE A7, (AL G i P 52 2R i, CD39-[WTILE
2 L RANSEIE . CD39A AT BE R4 T IR S
TIL. VAl B X 3 T TIL A S By VB0 1 b
B, BFAENIETILIAREY), BN Z M iayT i
EEERE IEDE S

FTBRFITIL s 32 8 ) o — A 5 2 i R ]
P R G TR R SO S Y A TTL 20 B I (36 e 34 2]
A VA T AR 20, i R TILMY 1 K 2 75 B K i
(], — Ly FE ik R PR 1) R AR A TCVE A FH TIL AT VR
I7. BULBIRERETILIEA 2 LA BR IR, Rk, &2y
KA METILIACE, DIRETILRIT 72 Jinde A1)
LT R G-REXE; FE XS TILHEAT R AR BS 77 A sk
P, RORAEEE T TILIA 7, FIL-2 54-1BBH
IRACD3FUARIE A FETIL AT B E 4R s B 900K, i
J7iE BT T m o R U0 S5, Poch il
4-1BBHUA, LAk 5 & PE S e e FH TIL A9 38, Ak
FEFNATT B9 1 Al 4k, TaveraZs N R 7 —Fik
TCD137/4-1BBH A i 2 -2 U TILY 337772,
LM S KB GCDS-TIL, fEiXFp 7, TILI 1Y
SRAPGHEI I, S FR AR TIL Y B ) R 2 = .

TIL L ZEIE I 0 A RE R FEAE FH, Wl (T4 A
VA EL R, SR TILIG YT IR (1 B KA. 7Eid 4k
PEAUARIGTT Y, BTN A U 1%-2% 5 1F = i £
g ZHL b SR TAH PN BB 808 [ 27 325 1 g s
J5E, BRI BRI 2k 1 A R 7 R A A R A/ ok
FRER 2. PO A R ) 24 T DUEE e e Fr e I A v
FEE AR TEMPNHIR A R 2 IEHRAS, FErTRERS InT4H
MO S, DR, TILBE S P s A st a2 n] g2 2
— AN R T T RS AR T AT LGS A AT
T L UE S 1) 8 Jo A 45, b IR 7 (AR DT
M T8 NI TCRE. R = R R B 4
PRASTANRL R U S E R R, N TP ETIL A
PR AR 70, B A M T AEOCHE TS, H G, 7E28
EFIR A VE 2 J7 15 0] LA B TIL 2 A IR 30 80K,
AHIESZIGIE B, TILH P JEMECXCRI-TILANIERS 2 2
R AR 2, X P71 BB 3 HoAth e gg .

4 R

B SRREIR T BRI AR, 0 A2 o B 2 i 7] A
LeDCREH, W I35 S5 A2 R 167 7 T (KIIT 7E, Jpeflt
AT BA TR, HERERRMER R fE A

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

NXE, 5. B2 N CARERIREPIERE

T, A DL G R A

TETT 11 32 A R R 5 P s (1 R P A 85G35
Jiv e A% R BE 0. TILDS R f B8 G R 16 7 30
AR RLFTILIAYT MR, D075 ZE0RE A AW TILAEA, &2
FETILEE IR 12, S TILVA S 20 M 4 21 Re 7). TILH
A REM S E AR, BRI R 43, (H
FEANRIETTMIR G, R, o4 TILAN AR Ao 1t 5 R v
JEE AR R 7 R e 0 BRI S R SO R R e R B A
BRI G e MR, R A0 VA IR Sy F R (e A A
PARPHIHIF LS 03 B 505 PRI A 55, A2 0t 4
FEIRIT FINEUR, SR A TILI T TiaTT, B ke
FVA AR H .

5 ZEXE

FRRA, IR, TR, LA, SRR, TG, A, SR,
L. 20154 B BHLRF I AT LA, b B 4 & 2019; 41
[DOI: 10.19-2810.3760/ cma j.issn.0253-3766.2019.01.005]

2 Teague A, Lim KH, Wang-Gillam A. Advanced pancreatic
adenocarcinoma: a review of current treatment strategies and
developing therapies. Ther Adv Med Oncol 2015; 7: 68-84 [PMID:
25755680 DOL: 10.1177 /1758834014564775]

3 Dimastromatteo J, Houghton JL, Lewis JS, Kelly KA. Challenges
of Pancreatic Cancer. Cancer | 2015; 21: 188-193 [PMID: 26049698
DOI: 10.1097/ ppo.0000000000000109]

4 Mittal K, Ebos ], Rini B. Angiogenesis and the tumor microenvironment:
vascular endothelial growth factor and beyond. Semin Oncol 2014;
41: 235251 [PMID: 24787295 DO 10.1053/j.seminoncol. 2014.02.007]

5 Amedei A, Niccolai E, Benagiano M, Della Bella C, Cianchi F, Bechi
P, Taddei A, Bencini L, Farsi M, Cappello P, Prisco D, Novelli F,
D’Elios MM. Ex vivo analysis of pancreatic cancer-infiltrating T
lymphocytes reveals that ENO-specific Tregs accumulate in tumor
tissue and inhibit Th1/Th17 effector cell functions. Cancer Immunol
Immunother 2013; 62: 1249-1260 [PMID: 23640603 DOI: 10.1007/
s00262-013-1429-3]

6 Bazhin AV, Shevchenko I, Umansky V, Werner ], Karakhanova
S. Two immune faces of pancreatic adenocarcinoma: possible
implication for immunotherapy. Cancer Immunol Inmunother 2014;
63: 59-65 [PMID: 24129765 DOI: 10.1007 /500262-013-1485-8]

7 Morrison AH, Byrne KT, Vonderheide RH. Immunotherapy and
Prevention of Pancreatic Cancer. Trends Cancer 2018; 4: 418-428
[PMID: 29860986 DOI: 10.1016/j.trecan.2018.04.001]

8 Ren B, Cui M, Yang G, Wang H, Feng M, You L, Zhao Y. Tumor
microenvironment participates in metastasis of pancreatic
cancer. Mol Cancer 2018; 17: 108 [PMID: 30060755 DOI: 10.1186/
512943-018-0858-1]

9 Stromnes IM, Brockenbrough JS, Izeradjene K, Carlson MA,
Cuevas C, Simmons RM, Greenberg PD, Hingorani SR. Targeted
depletion of an MDSC subset unmasks pancreatic ductal
adenocarcinoma to adaptive immunity. Gut 2014; 63: 1769-1781
[PMID: 24555999 DOI: 10.1136/ gutjnl-2013-306271]

10 Poggi A, Varesano S, Zocchi MR. How to Hit Mesenchymal Stromal
Cells and Make the Tumor Microenvironment Immunostimulant
Rather Than Immunosuppressive. Front Immunol 2018; 9: 262
[PMID: 29515580 DOI: 10.3389/ fimmu.2018.00262]

11 Sun Y, Wang R, Qiao M, Xu Y, Guan W, Wang L. Cancer
associated fibroblasts tailored tumor microenvironment of
therapy resistance in gastrointestinal cancers. | Cell Physiol 2018;
233: 6359-6369 [PMID: 29334123 DOI: 10.1002/jcp.26433]

12 Yin Z, Li C, Wang ], Xue L. Myeloid-derived suppressor cells:
Roles in the tumor microenvironment and tumor radiotherapy.

2021-11-08 | Volume 29 | Issue 21 |



13

14

15

16

17

18

19

20

21

24

26

J3aishideng®

MXE, 5. B2 CHRERIREPHRER

Int ] Cancer 2019; 144: 933-946 [PMID: 29992569 DOI: 10.1002/
ijc.31744]

Jiang H, Hegde S, Knolhoff BL, Zhu Y, Herndon JM, Meyer MA,
Nywening TM, Hawkins WG, Shapiro IM, Weaver DT, Pachter
JA, Wang-Gillam A, DeNardo DG. Targeting focal adhesion
kinase renders pancreatic cancers responsive to checkpoint
immunotherapy. Nat Med 2016; 22: 851-860 [PMID: 27376576
DOI: 10.1038/nm.4123]

Provenzano PP, Hingorani SR. Hyaluronan, fluid pressure, and
stromal resistance in pancreas cancer. Br | Cancer 2013; 108: 1-8
[PMID: 23299539 DOI: 10.1038 / bjc.2012.569]

Witkiewicz A, Williams TK, Cozzitorto ], Durkan B, Showalter
SL, Yeo CJ, Brody JR. Expression of indoleamine 2,3-dioxygenase
in metastatic pancreatic ductal adenocarcinoma recruits
regulatory T cells to avoid immune detection. | Am Coll Surg
2008; 206: 849-54; discussion 854-6 [PMID: 18471709 DOI:
10.1016/jjamcollsurg.2007.12.014]

Koido S, Homma S, Hara E, Namiki Y, Takahara A, Komita H,
Nagasaki E, Ito M, Ohkusa T, Gong J, Tajiri H. Regulation of tumor
immunity by tumor/ dendkritic cell fusions. Clin Dev Immunol 2010;
2010: 516768 [PMID: 21048993 DOI: 10.1155/2010/516768]

Koido S, Homma S, Takahara A, Namiki Y, Tsukinaga S, Mitobe J,
Odahara S, Yukawa T, Matsudaira H, Nagatsuma K, Uchiyama
K, Satoh K, Ito M, Komita H, Arakawa H, Ohkusa T, Gong J,
Tajiri H. Current immunotherapeutic approaches in pancreatic
cancer. Clin Dev Immunol 2011; 2011: 267539 [PMID: 21922022
DOI: 10.1155/2011/267539]

Balachandran VP, Beatty GL, Dougan SK. Broadening the
Impact of Immunotherapy to Pancreatic Cancer: Challenges
and Opportunities. Gastroenterology 2019; 156: 2056-2072 [PMID:
30660727 DOI: 10.1053 /j.gastro.2018.12.038]

Taube JM, Klein A, Brahmer JR, Xu H, Pan X, Kim JH, Chen L,
Pardoll DM, Topalian SL, Anders RA. Association of PD-1, PD-1
ligands, and other features of the tumor immune microenvironment
with response to anti-PD-1 therapy. Clin Cancer Res 2014; 20: 5064
5074 [PMID: 24714771 DOIL: 10.1158 /1078-0432.CCR-13-3271]
Gajewski TF. The Next Hurdle in Cancer Immunotherapy:
Overcoming the Non-T-Cell-Inflamed Tumor Microenvironment.
Semin Oncol 2015; 42: 663-671 [PMID: 26320069 DOI: 10.1053/
j.seminoncol.2015.05.011]

Teng MW, Ngiow SF, Ribas A, Smyth MJ. Classifying Cancers
Based on T-cell Infiltration and PD-L1. Cancer Res 2015; 75: 2139-
2145 [PMID: 25977340 DOI: 10.1158 /0008-5472.CAN-15-0255]
Yamamoto T, Yanagimoto H, Satoi S, Toyokawa H, Hirooka
S, Yamaki S, Yui R, Yamao J, Kim S, Kwon AH. Circulating
CD4+CD25+ regulatory T cells in patients with pancreatic
cancer. Pancreas 2012; 41: 409415 [PMID: 22158072 DOI: 10.1097/
MPA.0b013e3182373a66]

Zhan HX, Zhou B, Cheng YG, Xu JW, Wang L, Zhang GY, Hu
SY. Crosstalk between stromal cells and cancer cells in pancreatic
cancer: New insights into stromal biology. Cancer Lett 2017; 392:
83-93 [PMID: 28189533 DOI: 10.1016/j.canlet.2017.01.041]

Hu G, Wang S, Cheng P. Tumor-infiltrating tryptase” mast cells
predict unfavorable clinical outcome in solid tumors. Int | Cancer
2018; 142: 813-821 [PMID: 29023696 DOI: 10.1002/ijc.31099]
Strouch MJ, Cheon EC, Salabat MR, Krantz SB, Gounaris E,
Melstrom LG, Dangi-Garimella S, Wang E, Munshi HG, Khazaie
K, Bentrem DJ. Crosstalk between mast cells and pancreatic cancer
cells contributes to pancreatic tumor progression. Clin Cancer Res
2010; 16: 2257-2265 [PMID: 20371681 DOI: 10.1158/1078-0432.
CCR-09-1230]

Suzuki S, Ichikawa Y, Nakagawa K, Kumamoto T, Mori R,
Matsuyama R, Takeda K, Ota M, Tanaka K, Tamura T, Endo 1.
High infiltration of mast cells positive to tryptase predicts worse
outcome following resection of colorectal liver metastases. BMC
Cancer 2015; 15: 840 [PMID: 26530140 DOI: 10.1186/s12885-015-

WCJD | https://www.wjgnet.com

1212

27

29

30

31

32

33

35

36

37

1863-z]

Fukunaga A, Miyamoto M, Cho Y, Murakami S, Kawarada
Y, Oshikiri T, Kato K, Kurokawa T, Suzuoki M, Nakakubo Y,
Hiraoka K, Itoh T, Morikawa T, Okushiba S, Kondo S, Katoh
H. CD8+ tumor-infiltrating lymphocytes together with CD4+
tumor-infiltrating lymphocytes and dendritic cells improve the
prognosis of patients with pancreatic adenocarcinoma. Parcreas
2004; 28: e26-e31 [PMID: 14707745 DOI: 10.1097/00006676-
200401000-00023]

Miksch RC, Schoenberg MB, Weniger M, Bosch F, Ormanns S,
Mayer B, Werner ], Bazhin AV, D'Haese JG. Prognostic Impact
of Tumor-Infiltrating Lymphocytes and Neutrophils on Survival
of Patients with Upfront Resection of Pancreatic Cancer. Carncers
(Basel) 2019; 11 [PMID: 30609853 DOI: 10.3390/ cancers11010039]

Orhan A, Vogelsang RP, Andersen MB, Madsen MT, Holmich
ER, Raskov H, Gogenur I. The prognostic value of tumour-
infiltrating lymphocytes in pancreatic cancer: a systematic review
and meta-analysis. Eur | Cancer 2020; 132: 71-84 [PMID: 32334338
DOI: 10.1016/j.ejca.2020.03.013]

Hall M, Liu H, Malafa M, Centeno B, Hodul PJ, Pimiento J,
Pilon-Thomas S, Sarnaik AA. Expansion of tumor-infiltrating
lymphocytes (TIL) from human pancreatic tumors. | Immunother
Cancer 2016; 4: 61 [PMID: 27777771 DOI: 10.1186/ s40425-016-
0164-7]

Masugi Y, Abe T, Ueno A, Fujii-Nishimura Y, Ojima H, Endo
Y, Fujita Y, Kitago M, Shinoda M, Kitagawa Y, Sakamoto M.
Characterization of spatial distribution of tumor-infiltrating
CDS8" T cells refines their prognostic utility for pancreatic cancer
survival. Mod Pathol 2019; 32: 1495-1507 [PMID: 31186528 DOI:
10.1038/s41379-019-0291z]

Niccolai E, Taddei A, Ricci F, Rolla S, D’Elios MM, Benagiano M,
Bechi P, Bencini L, Ringressi MN, Pini A, Castiglione F, Giordano
D, Satolli MA, Coratti A, Cianchi F, Bani D, Prisco D, Novelli F,
Amedei A. Intra-tumoral IFN-y-producing Th22 cells correlate
with TNM staging and the worst outcomes in pancreatic cancer.
Clin Sci (Lond) 2016; 130: 247-258 [PMID: 26590104 DOI: 10.1042/
(C520150437]

Kato S, Kubota K, Shimamura T, Shinohara Y, Kobayashi N,
Watanabe S, Yoneda M, Inamori M, Nakamura F, Ishiguro H,
Nakaigawa N, Nagashima Y, Taguri M, Kubota Y, Goshima Y,
Morita S, Endo I, Maeda S, Nakajima A, Nakagama H. Semaphorin
4D, a lymphocyte semaphorin, enhances tumor cell motility
through binding its receptor, plexinBl, in pancreatic cancer. Carcer
Sci 2011; 102: 2029-2037 [PMID: 21812859 DOI: 10.1111/}.1349-
7006.2011.02053.x]

Geukes Foppen MH, Donia M, Svane IM, Haanen JB. Tumor-
infiltrating lymphocytes for the treatment of metastatic cancer.
Mol Oncol 2015; 9: 1918-1935 [PMID: 26578452 DOI: 10.1016/
j-molonc.2015.10.018]

Rosenberg SA, Spiess P, Lafreniere R. A new approach to the
adoptive immunotherapy of cancer with tumor-infiltrating
lymphocytes. Science 1986; 233: 1318-1321 [PMID: 3489291 DOI:
10.1126/science.3489291]

Rosenberg SA, Packard BS, Aebersold PM, Solomon D,
Topalian SL, Toy ST, Simon P, Lotze MT, Yang JC, Seipp CA.
Use of tumor-infiltrating lymphocytes and interleukin-2 in
the immunotherapy of patients with metastatic melanoma. A
preliminary report. N Engl | Med 1988; 319: 1676-1680 [PMID:
3264384 DOI: 10.1056/ NEJM198812223192527]

Dudley ME, Wunderlich JR, Robbins PF, Yang JC, Hwu P,
Schwartzentruber DJ, Topalian SL, Sherry R, Restifo NP, Hubicki
AM, Robinson MR, Raffeld M, Duray P, Seipp CA, Rogers-
Freezer L, Morton KE, Mavroukakis SA, White DE, Rosenberg
SA. Cancer regression and autoimmunity in patients after clonal
repopulation with antitumor lymphocytes. Science 2002; 298: 850-
854 [PMID: 12242449 DOI: 10.1126/ science.1076514]

2021-11-08 | Volume 29 | Issue 21 |



39

40

41

45

46

47

49

50

51

J3aishideng®

Rosenberg SA, Dudley ME, Restifo NP. Cancer immunotherapy.
N Engl ] Med 2008; 359: 1072 [PMID: 18768956 DOI: 10.1056/
NEJMc081511]

Kerkar SP, Goldszmid RS, Muranski P, Chinnasamy D, Yu
Z, Reger RN, Leonardi AJ, Morgan RA, Wang E, Marincola
FM, Trinchieri G, Rosenberg SA, Restifo NP. IL-12 triggers a
programmatic change in dysfunctional myeloid-derived cells
within mouse tumors. The Journal of clinical investigation 2011; 121:
4746-4757 [PMID: 22056381 DOI: 10.1172/JCI58814]

Cohen (], Gartner JJ, Horovitz-Fried M, Shamalov K, Trebska-
McGowan K, Bliskovsky VV, Parkhurst MR, Ankri C, Prickett
TD, Crystal JS, Li YF, EI-Gamil M, Rosenberg SA, Robbins
PF. Isolation of neoantigen-specific T cells from tumor and
peripheral lymphocytes. | Clin Invest 2015; 125: 3981-3991 [PMID:
26389673 DOI: 10.1172/]C182416]

Feldman SA, Assadipour Y, Kriley I, Goff SL, Rosenberg SA.
Adoptive Cell Therapy—Tumor-Infiltrating Lymphocytes, T-Cell
Receptors, and Chimeric Antigen Receptors. Sermin Oncol 2015; 42:
626-639 [PMID: 26320066 DOI: 10.1053 /j.seminoncol.2015.05.005]
Parkhurst M, Gros A, Pasetto A, Prickett T, Crystal JS, Robbins
P, Rosenberg SA. Isolation of T-Cell Receptors Specifically
Reactive with Mutated Tumor-Associated Antigens from Tumor-
Infiltrating Lymphocytes Based on CD137 Expression. Clin Cancer
Res 2017; 23: 2491-2505 [PMID: 27827318 DOI: 10.1158/1078-0432.
CCR-16-2680]

Robbins PF, Lu YC, El-Gamil M, Li YF, Gross C, Gartner J, Lin
JC, Teer JK, Cliften P, Tycksen E, Samuels Y, Rosenberg SA.
Mining exomic sequencing data to identify mutated antigens
recognized by adoptively transferred tumor-reactive T cells. Nat
Med 2013; 19: 747-752 [PMID: 23644516 DOI: 10.1038/nm.3161]
Tran E, Turcotte S, Gros A, Robbins PF, Lu YC, Dudley ME,
Wunderlich JR, Somerville RP, Hogan K, Hinrichs CS, Parkhurst
MR, Yang JC, Rosenberg SA. Cancer immunotherapy based
on mutation-specific CD4+ T cells in a patient with epithelial
cancer. Science 2014; 344: 641-645 [PMID: 24812403 DOI: 10.1126/
science.1251102]

Jazaeri AA, Zsiros E, Amaria RN, Artz AS, Edwards RP,
Wenham RM, Slomovitz BM, Walther A, Thomas SS, Chesney
JA, Morris R, Matsuo K, Gaillard S, Rose PG, Donas JG, Tromp
JM, Tavakkoli F, Li H, Fardis M& Monk BJ. Safety and efficacy
of adoptive cell transfer using autologous tumor infiltrating
lymphocytes (LN-145) for treatment of recurrent, metastatic, or
persistent cervical carcinoma. Journal of Clinical Oncology 2019; 37:
2538-2538 [DOL: 10.1200/]JCO.2019.37.15_suppl.2538]

Johnson BA 3rd, Yarchoan M, Lee V, Laheru DA, Jaffee EM.
Strategies for Increasing Pancreatic Tumor Immunogenicity.
Clin Cancer Res 2017; 23: 1656-1669 [PMID: 28373364 DOI:
10.1158/1078-0432.CCR-16-2318]

Stromnes IM, Hulbert A, Pierce RH, Greenberg PD, Hingorani
SR. T-cell Localization, Activation, and Clonal Expansion in
Human Pancreatic Ductal Adenocarcinoma. Carncer Immunol Res
2017; 5: 978-991 [PMID: 29066497 DOI: 10.1158/2326-6066.CIR-
16-0322]

Vonderheide RH, Bayne LJ. Inflammatory networks and immune
surveillance of pancreatic carcinoma. Curr Opin Immunol 2013; 25:
200-205 [PMID: 23422836 DOI: 10.1016/j.c0i.2013.01.006]

Balli D, Rech AJ, Stanger BZ, Vonderheide RH. Immune
Cytolytic Activity Stratifies Molecular Subsets of Human
Pancreatic Cancer. Clin Cancer Res 2017; 23: 3129-3138 [PMID:
28007776 DOI: 10.1158/1078-0432.CCR-16-2128]

Dreyer SB, Chang DK, Bailey P, Biankin AV. Pancreatic
Cancer Genomes: Implications for Clinical Management and
Therapeutic Development. Clin Cancer Res 2017; 23: 1638-1646
[PMID: 28373362 DOI: 10.1158 /1078-0432.CCR-16-2411]
Balachandran VP, Luksza M, Zhao JN, Makarov V, Moral JA,
Remark R, Herbst B, Askan G, Bhanot U, Senbabaoglu Y, Wells

WCJD | https://www.wjgnet.com

1213

52

53

55

56

57

58

59

60

61

NXE, 5. B2 N CARERIREPIERE

DK, Cary CIO, Grbovic-Huezo O, Attiyeh M, Medina B, Zhang
J, Loo ], Saglimbeni ], Abu-Akeel M, Zappasodi R, Riaz N,
Smoragiewicz M, Kelley ZL, Basturk O; Australian Pancreatic
Cancer Genome Initiative; Garvan Institute of Medical Research;
Prince of Wales Hospital; Royal North Shore Hospital; University
of Glasgow; St Vincent’s Hospital; QIMR Berghofer Medical
Research Institute; University of Melbourne, Centre for Cancer
Research; University of Queensland, Institute for Molecular
Bioscience; Bankstown Hospital; Liverpool Hospital; Royal Prince
Alfred Hospital, Chris O'Brien Lifehouse; Westmead Hospital;
Fremantle Hospital; St John of God Healthcare; Royal Adelaide
Hospital; Flinders Medical Centre; Envoi Pathology; Princess
Alexandria Hospital; Austin Hospital; Johns Hopkins Medical
Institutes; ARC-Net Centre for Applied Research on Cancer,
Gonen M, Levine A]J, Allen PJ, Fearon DT, Merad M, Gnjatic
S, lacobuzio-Donahue CA, Wolchok JD, DeMatteo RP, Chan
TA, Greenbaum BD, Merghoub T, Leach SD. Identification of
unique neoantigen qualities in long-term survivors of pancreatic
cancer. Nature 2017; 551: 512-516 [PMID: 29132146 DOI: 10.1038/
nature24462]

Chen DS, Mellman I. Elements of cancer immunity and the
cancer-immune set point. Nature 2017; 541: 321-330 [PMID:
28102259 DOI: 10.1038/nature21349]

Ino'Y, Yamazaki-Itoh R, Shimada K, Iwasaki M, Kosuge T, Kanai Y,
Hiraoka N. Immune cell infiltration as an indicator of the immune
microenvironment of pancreatic cancer. Br | Cancer 2013; 108: 914
923 [PMID: 23385730 DOI: 10.1038/bjc.2013.32]

Dyer A, Baugh R, Chia SL, Frost S, Iris, Jacobus EJ, Khalique H,
Pokrovska TD, Scott EM, Taverner WK, Seymour LW, Lei J.
Turning cold tumours hot: oncolytic virotherapy gets up close
and personal with other therapeutics at the 11th Oncolytic Virus
Conference. Cancer Gene Ther 2019; 26: 59-73 [PMID: 30177818
DOI: 10.1038/s41417-018-0042-1]

Ribas A, Dummer R, Puzanov I, VanderWalde A, Andtbacka
RHI, Michielin O, Olszanski AJ, Malvehy J, Cebon ], Fernandez E,
Kirkwood JM, Gajewski TF, Chen L, Gorski KS, Anderson AA,
Diede SJ, Lassman ME, Gansert ], Hodi FS, Long GV. Oncolytic
Virotherapy Promotes Intratumoral T Cell Infiltration and
Improves Anti-PD-1 Immunotherapy. Cell 2017; 170: 1109-1119.
€10 [PMID: 28886381 DOI: 10.1016/j.cell.2017.08.027]

Harrington K, Freeman DJ, Kelly B, Harper ], Soria JC. Optimizing
oncolytic virotherapy in cancer treatment. Nat Rev Drug Discov 2019;
18: 689-706 [PMID: 31292532 DOI: 10.1038 /s41573-019-0029-0]
Meng Q, Liu Z, Rangelova E, Poiret T, Ambati A, Rane L, Xie S,
Verbeke C, Dodoo E, Del Chiaro M, Lshr M, Segersvird R, Maeurer
MyJ. Expansion of Tumor-reactive T Cells From Patients With
Pancreatic Cancer. | Immunother 2016; 39: 81-89 [PMID: 26849077
DOI: 10.1097/ CJ1.O000000000000111]

Lu YC, Zheng Z, Robbins PF, Tran E, Prickett TD, Gartner J], Li
YF, Ray S, Franco Z, Bliskovsky V, Fitzgerald PC, Rosenberg
SA. An Efficient Single-Cell RNA-Seq Approach to Identify
Neoantigen-Specific T Cell Receptors. Mol Ther 2018; 26: 379-389
[PMID: 29174843 DO 10.1016/j.ymthe.2017.10.018]

Saka D, Gokalp M, Piyade B, Cevik NC, Arik Sever E, Unutmaz
D, Ceyhan GO, Demir IE, Asimgil H. Mechanisms of T-Cell
Exhaustion in Pancreatic Cancer. Cancers (Basel) 2020; 12 [PMID:
32823814 DOI: 10.3390/ cancers12082274]

Kortekaas KE, Santegoets SJ, Sturm G, Ehsan I, van Egmond SL,
Finotello F, Trajanoski Z, Welters MJP, van Poelgeest MIE, van
der Burg SH. CD39 Identifies the CD4" Tumor-Specific T-cell
Population in Human Cancer. Cancer Immunol Res 2020; 8: 1311-
1321 [PMID: 32759363 DOI: 10.1158 /2326-6066.CIR-20-0270]

Jin J, Sabatino M, Somerville R, Wilson JR, Dudley ME, Stroncek
DF, Rosenberg SA. Simplified method of the growth of human
tumor infiltrating lymphocytes in gas-permeable flasks to
numbers needed for patient treatment. ] Immunother 2012; 35: 283-

2021-11-08 | Volume 29 | Issue 21 |



MXE, 5. B2 CHRERIREPHRER

292 [PMID: 22421946 DO 10.1097/ CJLOb013e31824e801f]

29757889 DOI: 10.1097/ CJ1.0000000000000230]

62  Poch M, Hall M, Joerger A, Kodumudi K, Beatty M, Innamarato Sapoznik S, Ortenberg R, Galore-Haskel G, Kozlovski S, Levy
PP, Bunch BL, Fishman MN, Zhang J, Sexton WJ, Pow-Sang JM, D, Avivi C, Barshack I, Cohen CJ, Besser MJ, Schachter ], Markel
Gilbert SM, Spiess PE, Dhillon J, Kelley L, Mullinax ], Sarnaik AA, G. CXCR1 as a novel target for directing reactive T cells toward
Pilon-Thomas S. Expansion of tumor infiltrating lymphocytes melanoma: implications for adoptive cell transfer immunotherapy.
(TIL) from bladder cancer. Oncoimmunology 2018; 7: 1476816 Cancer Immunol Immunother 2012; 61: 1833-1847 [PMID: 22441657
[PMID: 30228944 DOI: 10.1080/2162402X.2018.1476816] DOI: 10.1007 /s00262-012-1245-1]

63  TaveraR], Forget MA, Kim YU, Sakellariou-Thompson D, Creasy Simoni Y, Becht E, Fehlings M, Loh CY, Koo SL, Teng KWW,

CA, Bhatta A, Fulbright OJ, Ramachandran R, Thorsen ST,
Flores E, Wahl A, Gonzalez AM, Toth C, Wardell S, Mansaray
R, Radvanyi LG, Gombos DS, Patel SP, Hwu P, Amaria RN,
Bernatchez C, Haymaker C. Utilizing T-cell Activation Signals
1, 2, and 3 for Tumor-infiltrating Lymphocytes (TIL) Expansion:
The Advantage Over the Sole Use of Interleukin-2 in Cutaneous
and Uveal Melanoma. | Immunother 2018; 41: 399-405 [PMID:

Yeong JPS, Nahar R, Zhang T, Kared H, Duan K, Ang N,
Poidinger M, Lee YY, Larbi A, Khng AJ, Tan E, Fu C, Mathew R,
Teo M, Lim WT, Toh CK, Ong BH, Koh T, Hillmer AM, Takano
A, Lim TKH, Tan EH, Zhai W, Tan DSW, Tan IB, Newell EW.
Bystander CD8' T cells are abundant and phenotypically distinct
in human tumour infiltrates. Nature 2018; 557: 575-579 [PMID:
29769722 DOI: 10.1038/s41586-018-0130-2]

At RALE HIMER I RALE

lig s [=]

"
e T

(] A AR

ISSN 1009-3079 (print) ISSN 2219-2859 (online)
All rights reserved.

DOI: 10.11569 © 2021 Baishideng Publishing Group Inc.

« B .
* R

AT iR ) (Rl SalieW5iasT) Ol AR TAE HRAE AR R AT

JE IR AT A R G i WIREIR 2 —, TSR BB IERMRIR 2, &5 KAERZEINEZ, UBUEERAR K2
. At A [ 3 A A AR B 2R b 2 S [RIE, DN e IR 12T 77 TH i o AR AE. R, SO,
WARTBELH, 412014 T2, 70 EFFiR, BROVEIS, BRI RIS IR IR R S RmLE] . PRI
GRIZW . BRI NS SRS S S0, SRS = 2W, BRMEIT S, FTROAEIR, 200 HE
SR SN2 59T, WEB 12T B 1STE N BRI IE A 200 . PHEE. . ZP4L. B, MR, O
g ARHER . Atk EE LR SIR I SENIZE 56T, NE1TERE29Rm AN EE M. B, T &
oo RIS MR S e W SR . W EE30% £ 55365 43 A A IR 2 Gu i A AR G 5 | L e 1Y) % 31
CWI ST, BJE— T AL IEHISIE, HaNE T ARSEEIR 2R &5 580

A DR SN2 G, ST E, I T AT SR, & A RS I E, A RE
ARIKPRISHNME, T AR, BN ANURE BRL IRERL SRR RSB R ¥ 3] 5555,
FHHHEMT188TT , AL 010-59787592, 010-59787584, 010-65264830, N T8 E IR 45 i k(N At & 5 M- R k)
MM IR KA S5 AT 2R A, W .

Baishidenge  WCJD | https:/ /www.wjgnet.com 1214 2021-11-08 | Volume 29 | Issue 21 |



ARV & 51 i i

TE£53878: https:/ / www .baishideng.com

DOI: 10.11569/wcjd.v29.i21.1215

L ) OBIZYE 2021F1188H; 29(21): 1215-1221

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

W JRAF R CLINICAL RESEARCH

PR & A90EX S Hin & B AT RRE R 2T R R E

BHE, MR, NRE, 2L IVRE

BB, (HER, NI, ZVE, 105 5 AR E Bl i —A B g

%41 710000

T, ol A RE FERP 98 S Bl 8 B 22 T 710000

WEE, IBPREFIN T, RS I IIER SN B R AR2§T.
S H: DPELERNFERAFITRITE, No.2012J24003.

FERRRST: (VTS NRENWMHETRMIDE; INFADEE
H, S XL IANEDITES. &k, LR
HRETRFIFI A OIT LEGS LR, MBI MBEIEHE. [YEExT
A MEXSIFBEER. YEETW.

BRER: Nt ESET, FEEID, 710000, MFTLRHRLZHEMXES
HALRE74S, (e a AREFDEIEA—RY. liuguish@126.com

WHBEER: 2020-12-29
EOBHs: 2021-01-29
BEEHA: 2021-09-29
TEERHAREIER: 2021-11-08

Value of heat shock protein 90
combined with alpha-fetoprotein in
early diagnosis of hepatocellular
carcinoma

Chun-Ying Yan, Zuo-Jun Fu, Gui-Sheng Liu, Jiang Li, Chen-Xi Sun

Chun-Ying Yan, Zuo-Jun Fu, Gui-Sheng Liu, Chen-
Xi Sun, First Department of Gastroenterology, Shaanxi Provincial
People’s Hospital, Xi’an 710000, Shaanxi Province, China

Jiang Li, Department of Oncology, Shaanxi Provincial People’s
Hospital, Xi’an 710000, Shaanxi Province, China

Supported by: Shaanxi Provincial Natural Science Basic Research
Program Project, No. 2012JZ4003.

Corresponding author: Gui-Sheng Liu, Doctor of Medicine,
Chief Physician, First Department of Gastroenterology, Shaanxi
Provincial People’s Hospital, No. 74 Hanguang North Road, Beilin
District, Xi’an 710000, Shaanxi Province, China. liuguish@126.com

Received: 2020-12-29

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

Revised: 2021-01-29
Accepted: 2021-09-29
Published online: 2021-11-08

Abstract

BACKGROUND

Hepatocellular carcinoma (HCC) is the sixth most common
cancer in the world, and early diagnosis mainly relies on
serological examination. With the deepening of molecular
research of heat shock protein 90 (HSP90) in hepatocellular
carcinoma, this study innovatively explored the value of
HSP90 combined with alpha-fetoprotein (AFP) in early
diagnosis of HCC.

AlM
To evaluate the diagnostic value of HSP90 combined with
AFP in HCC.

METHODS

A total of 383 subjects, including patients with primary
liver cancer, those with posthepatitic cirrhosis (types B and
O), and healthy subjects, were selected from August 2017
to July 2020. The serum concentration of AFI> was measured
by electrochemical method, the serum concentration of
HSP90 was measured by ELLISA, and the results were
processed and analyzed using statistical software.

RESULTS

When AFP or HSP90 alone was used for the diagnosis
of HCC, the sensitivity of HSP90 was higher than that of
AFP, while the specificity of AFP was higher than that of
HSP90. The sensitivity and specificity of AFP combined
with HSP90 in the diagnosis of HCC were 87.8% and
91.2%, respectively.

CONCLUSION
AFP combined with HSP90 can significantly improve the
diagnostic value of either of them alone in HCC.
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(filisE ) B AF PCRT8 )55 A EL, HS PO — i 5 i fe 11 12 7
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bR BN, Sun®EU M F 22 S R T 42 B R
P2 BV 2 AT E SEH S POOXT 41 i 1 F 1312 i A0 it
JEA RO Fus TR AR, 2O AR IR
W, RILHSPOOIZITHCCH) R A nT1£92.7%, FEFtEN
91.3%, HE/NHSPOOLE 12 Wr AFP I It fTHCC A 5 i 4.

JFF e (R A PR RO e T v e B &
RARFAE2: 1 F4:1 2 [0 ARk, M A2 R B — N fE R A
Y AHE T R BE R SHC CR A BIAR SRR AR RS B Ny
B, R, 78 M3 5 VPG R T A e R AR 2R, Y
FEPE RN PPAS T B, XA R — {5 F AFPEUEL VP A
A RIS . ST 7T B R AL R R R A
HIAF P & T BT R 4H. b4, HCC R I AF PR
B FIEHCCEE". SR, AW 7RI, AFPHIERAM:
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B 4 SAH(Sex, AFP, HSPOO)BXSIZHTTERTIE{LLE(A B C), AFEERD
HA(HCC BCLC 0-A B RAERIAM IRLA IR E N L. ITHF(LH (A
B C): iFffi{k.Chlid—Pugh%y-#; HCCBCLC 0-A B): FF4ulmE 5=
A5 FA. HSP9O: AT FH90; AFP: HIIGER F; HCC: T 4.

RE S, NN s FIHA4L(BCLC 0-AlH) 14007 3%
H14z 2% AFPIHI T (cut-ofFIE N7 ng/mL); H4H e
HIZHBCLC BIA)S 147 3 rhofir i AFPRA P (cut-offfH
N7 ng/mL). [FRS, HSPOOYE At AL -4 s I35 b ik
W, AtFi R, o6 FHCCHIRURE N82.5%, 5 575 A
70.4%, HERZENT9.1%, AHXT T AFPA B MRS, 5
T L AFPREAR. ASC B Rl @ L2 Wi, BRE
AFP. HSPOOFIHIFE R, e KFEFEHE mHCC2 Wik
2,38 BRI Ak B3 i R HCC AU,

At g i [l B B ok B B P AE N R R e 1)
T4k B P40 Ao £ HSPOORTAFPAUE, Eid 4 L
AL L H e % P &4 e 7 1 120 A HS P90
FIAFPIRE %5, 743 HHSPOOFIAFPX - T4 ity i -
WA — e A E, WFbR S ECE IR s Wi
TERVIN R, LRSS (B VA 5 10 e 12 W R A PR B
AR, I TR (Y Fa 45 2 AFP. HSP9O,
YRGS AFRS, BRI BRI RS . ALT. AST. #4594
HCCiZ Wi iy 4% NSAH(Sex, AFP and HSP90).

wikEl3, K4, SAHVE NHCCHAMZ KT ROCHZE,
HAUCH0.901, BB (L) Fa5um K EH) R0.614, XL
RIE NG 8%, Fit 1% N76.8%; M T AFPEHSP9O,
SAHEL G IZWIAMUR = T2 W R, RN A 5
R, WA M h e SAHBUE AR LB AFPEH S P90
B RSB AR T A B B . DRI T R4
MR SRISI E A I AR R X

BEEHCCHI R Wi AR 1) K e, AFPE BB
WERIRGIA WIS 2, 8 T IR_REHCCHRIZHIME, BiE
FoAth iR AR A2 W OB R H C Cie Wit iy B A
AT 7R AT 583 B AF P T FF 40 M g 300120 thie
(VE R 2R B, B PR, e (B 5 3 By s W
HCCHERYUEBHHSPOO ] $i2 i1 AF PR 4 0 JHF- 4 e 7 12
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Wi e, X FHCCH) A2 W BA 2 E

4 g
AR TR, SR S A et B4 B AH L, T4
Y IR TTHS POO/K - 2 & T 5. 5 AFPAHLL, HSP9OX] T
JFF40H s ()12 T R B B vy, 82 Rl A SR A ) TR A R
WHCCHY, Bt W 2w, Huth, AFP, HSPOORK &1
DA T AFPERAAS I, BE A = e S 2.
AV FEATAE— 8 Jay FR A, 9] A5 SRR T e,
FEAERUIN, A 25 FE S S NP2 5. R, 75 R R
A~ BRSBTS RFEAR S AN A A 2 AN R
HUL AL

=1

AN

X&

ot

[oadr =

Sy B 52

it 25 M (alpha fetoprotein, AFP)X T4 s 12 Wi i v
TABAE PR, Fr 040 s 12 Wb S TR, B
2 MIE b SV RS2 W O IR 2 Wi Ty
.

Eoatiivg /)
PR T F190(heat shock protein 90, HSP90) 5 AFPEE &2
Wb e A s 12 W .

e g=l
RS, 19 B A 12 W TR i W U AT
Rtk

I P SPSSH S JH A e 7 U S Wi AL, 45 HH 2 28 300
TEWI S 2 Wl B i Wi .

it E
AFPEEAHSPOO T4 f e 12 Wr R BUE A R 3 —
MW T RERTT

W2 W RN P BB 12 Wi 4 20 AR T
T WHBUBEAURS S0, X 3R e T A 2 W A B

REf=

AT FE R 222 B 0 TR P e 12 W A 2R T A/ 1 i W
JEA IR, RS 2 WrE R R, SRR ATIE R 2 ol
WETCHAGETHEE R, X S8 RIS R 50 2, X T4 i
JE AR RIS T S k.
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Abstract

BACKGROUND

Endoscopic retrograde cholangiopancreatography (ERCP) is
a widely used minimally invasive technique for the diagnosis
and treatment of biliary and pancreatic disorders. However,
some patients may suffer post-ERCP pancreatitis (PEP).
Somatostatin and indomethacin are the classical drugs for the
prevention of PEP. There is still controversy over the use of
somatostatin and indomethacin, alone or in combination, in
this context.

AlM

To investigate the selective indications of indomethacin and
somatostatin, alone or in combination, and their preventive
effects in patients at high risk for PEP.

METHODS

A prospective analysis was performed on 729 patients at high
risk for PEP at our hospital from January 2017 to December
2020. They were randomly divided into four groups
according to factorial design: Placebo group, indomethacin
group, somatostatin group, and indomethacin + somatostatin
group. Hyperamylasemia, PEP, visual analogue scale (VAS)
score, tumor necrosis factor alpha (TNF-a), interleukin-6 (IL-6),
and IL-8 concentrations, and the incidence of side effects were
compared among the four groups.

RESULTS

Compared with the placebo group, the incidence of PEP,
hospitalization cost, and length of hospital stay showed no
significant difference, but the incidence of hyperamylasemia,
VAS score within 6 h after operation, and the TNF-a, IL-6
and IL-8 concentrations significantly decreased in the
indomethacin group. Compared with the placebo group or
indomethacin group, hospitalization cost, hospitalization
time, the incidence of hyperamylasemia, the incidence of
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PEP, VAS score at 6 h, 12 h, and 24 h after operation, and
the TNF-q, IL-6, and IL-8 concentrations after operation
significantly decreased in the somatostatin group. Compared
with the indomethacin + somatostatin group, the cost
of hospitalization, length of hospitalization, incidence of
hyperamylase blood, incidence of PEP, VAS score at 6 h,
12 h and 24 h after operation, and the TNF-a, IL-6 and IL-8
concentrations after operation significantly decreased in the
indomethacin + somatostatin group. Compared with the
somatostatin group, the incidence of PEP, hospitalization
cost, and length of hospital stay in the indomethacin +
somatostatin group showed no significant difference, but
the incidence of hyperamylasemia, VAS score, and TNF-a,
IL-6, and IL-8 concentrations within 6 h after operation
significantly decreased. The VAS and TNF-q, IL-6, and IL-8
concentrations at 12 h to 24 h after operation showed no
statistically significant differences.

CONCLUSION

For patients at high risk for PEP, indomethacin can reduce
the incidence of postoperative hyperamylasemia and
improve the quality of life of patients in a short period
of time. It is suitable for patients undergoing simple,
short-duration ERCP procedure with expected mild
postoperative abdominal pain. Somatostatin can reduce the
incidence of postoperative hyperamylasemia, improve the
patients” quality of life and the incidence of PEP over a long
period of time, and reduce the cost of hospitalization. It is
suitable for patients with complicated, long-duration ERCP
operation with expected severe postoperative abdominal
pain. The combination of indomethacin and somatostatin
has a synergistic effect in reducing the incidence of
hyperamylasemia and improving patients’” quality of life
within 6 h after operation, and it is suitable for patients with
more complicated, longer-duration ERCP operation with
expected severe and longer postoperative abdominal pain.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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M AL AT AR % 1% % (endoscopic retrograde cholan-
giopancreatography, ERCP) K& —3 )2 H ¥ &6915
B R BRI H A, 235 B H ARG B
A% ¥ (post-ERCP pancreatitis, PEP). %4 K 47 F=73] %%
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£ F MG PEPHI 2 2h 4, FHAIX A RKIPE. 3%
23 RIS A A FBL

=14
WATwlR &3 AR LA RIRA L 8 ik 4FiE
1 AE B 3 & MU-ERCP #% % PEP#4 TR 5 4E .

FixE

BT REME5H72017-01/2020-12 4% 1547 5 RIS ERCPS 77
8 B 7290, det BT R AL A 440 G 4 iR
E W, kKR4, Bl £+ KAr R4 5 AT44
ERCPAJG & # Bz . PEP. KJ56 h. 12 h. 24
h VASESRTES . AP IRSEE Fo (TNF-a) « B2
A~7%6 (IL-6) 1L-8RJEFo @) B K 4 5.

ZE

S asBakin, il EFHAPEPA AR, £k
RAFAEZ B ] 2 F it 3 &30, &k
KA FEFRJG6 hAVASEIRIF 4 R EBBEK. K5
TNF-o. IL-6FelL-83K 3 2 ZHEK. 5= G
LAk £ FALILER, A RIPE AL A AEIR AT
. @Bz X A%, PEPRAR. KE6 h,

12 h, 24 h&-B} i8] & VASE A 175 A A G TNF-o.  IL-6
FolL-8K 34 B E AR, 5ol £ F L08R, I £
FAARIPEUAETRRA . ALITH R & 0B fn &
A% PEPA A%, RJ56h. 12 h. 24 hat]d] £ VAS
IR B HF AL, KRETNF-a. IL-6F21L-8%K E
B R EHK 5 AR EEILE, Bk EF+A K
FUPEPA AR | AR R AFAE LB ] £ F L4t
FE S AR E IR A F A K56 h VASE SR 7
2+ TNF-o. IL-6F2IL-8K & 3 2 EEHAK, ™ R 12
h%24 hVAS. TNF-o. IL-6F0IL-83K E bbix 2 F bk
& L

&t

3t F & RISERCP & %, vk £ F 4 A A &2
By fngE X AR, RERNR NG EZEFRE, E46
TERCP#AFiLARE N £, ab 4. T ARG WL
K, nHasanEd Ak ERErAES
TR AR KERKEANEEAERE
APEPA A R, BARMELL s A, 184 TERCPHAFEAZ
B, MEER. FHARBEBRRELE. B
BR B —H A LEASG6hA T T RS 08
dgE K AR, KEEHATRELAREAN, 4
FERCPHEAFEAZE 5 2. BiEM A 2K, FHHAE
WAL E R E ) Bk

© The Author(s) 2021. Published by Baishideng Publishing
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FROIRE: IRl £, A& RapF 2 A SR 33 e
NBLEAT RN E 8 3 &5 ARG MM X a9 TRBAE M. 729
Bl BB A RAME, B REFM, AKIpEMA, BRE
FrARIPF L. SATAARG SR B ARJF AR
K. REVASERIFES TNF-a. 1L-6. IL-8HKE F=d R
JFLR & F vk £ 206 h VASIERIES . & KERFik
JE3 B E AR, A K F LGBz £ & %, PEP
EAEZ, RKGVASERIFNBAE S KB TREH S
FHE AR, IR AL ARG 6 h W BRI An,
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PB4 T P R AH 4 1% 5 (endoscopic retrograde cholangio-
pancreatography, ERCP)ARu2&—I {2 R K. E 2214
BIEAR, WARSHEESE S A RS e
JEE e S AR e, 3 T ACRE A T 48 i H il
ZFfL. AJF AR % (Post-ERCP pancreatitis, PEP). /= E#)
BFIME . PHIE Y. Bk MAESS, HrPPEPHECAH I,
Ko F NS TR PEPEH A TR T 29 T,
X RSPEP S, 7 B4 T 2 Hils. X TPEPHIZS
YTl FER R AR CE R
BE b T B hn DUER AN SRR JE Rk
P14 Zi#)(nonsteroidal anti-inflammatory drugs, NSAIDs) (W]
WRIESE . RUESFIRAA I 2545, AR KA F RN W6
RRIX PR I A RS2, e
AT AR A 2R NG| I3 S T PE P SR AFAE L,
TR AR, MICHSCHE AL, AW SR AT R R
I FH AT BEBIE 55 07 4%, A Mgl e 3 3 AN A KA 3R B R
I A AFont i UBSTER CP 25 AR i FE it 78 1) 37 1 FH %
A3 B PRI

1 #RRTSE

1.1 A W% BTREYE /3 H72017-01/2020- 123 BEAT =
RESERCPIGIT I 3, SIS aE 45 A WEHIE sk
B RUEMEERAE . SRS SODELAA B JH ]
&, BEAARTOERESR, KAMEHPUAER, Mg EF R
BFAIT . AL Wb (1) M (i I
(B RT15 minEl= 1006 R BDD); ()RR BN
JEE (=310); B)FLBE G, MBIRERE,; @&
JEEFRLINDITTEE,; (HIREEREA(Z2 cm), TRA
JEE— U (6)E R R EURE B (DL
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hRemts &, ()T B T+ AL kLW AR
(endoscopic sphincterotomy, EST)# . AHF 77 £ 55 J7 5 R}
KEM @A 2 B i fe B2 03 > ieife, Py S O
JE B FE F R A WA R, IRAEREN ISR
Dok R EBENL S A 25 (AIXTIRAL, WeIRsE e 4T B K
FIFL; SIS A KR AL HEBRbRvE: (DBEA S AT
ESTHEHE; QAR wkk AR SWPERR I, )RR I
TEVER I - SR R B POR R R @ARATH
JRYAE R R, R M R B BORHREA G TR TR
g, AN 0 =7V (et )ST

Kz A ERINEAR, 6 = 7,7, TP TR
SERPEARE, AG B FER . MRILLE]. R R
BTG 2 (LR D).
1.2 77 ik SRHQ XM RIBETE, A2 (W35 ) RIBIA 2
EKIZR)SAHANAF: FHOMAH), f44: =7
U WSIWRSE SR A KANERA; MRS R KR A, =
FIA: 45 TN PUERTIR G T2 IR
SEERIRYT; WWSE A @R T IMERE [, ERCPART
30 mingh T SE AL E R ZA TR AR 0.1 gZEAT;
A KA @B TR, ERCPARRT6 has T4 K
R DT A 256 IR A W], #6°5H20059187) 0.25
mgi I, AR5 4kE5 T K025 mghFFa RN
12 h; WIMSE A KA ZR A F@IAYT A I, ERCP
AHI6 gy TA KR @R A2 R A F, fitS
H20059187) 0.25 mgifkitEiE, ARFT30 minT05|MSE£0.1
S ZENNL, RJG4kE45 T KA 3025 mghFFEEE AN 12 h

EVE R B IE AP EPH IS Wb HE: (1) ek i i
CWIbRHE: MLPER BEE  = 158 365, IRAERZREREIR; (2)
PEPiZWihritE: ERCPA G MLIER = 3 M E (E3 15, 3
PERFFERIERE . BT AT s ELCTRS 7 L i e
F AN R S AR S0 SRAEARAR L,

MERFRbR: 2B G AU ERE A AEREA R). %
FIVASTEAIN 85 R 56, 12, 24 higHKk. IEmfepe it
TPV, SR RYING G A BT T A A BR A B S-
4804 H AN EA B HTRTT . ARJE6 hifl e Mk .
K F B S W SN (ELIS A) (bR ZE EBio-Rad /A
A A IEARAT ARJE6 h LLEASE24 hiflif H TNF-ou
IL-6. IL-8 (& N FE ER&D A H 7= )ik FE.

MERA R RN AIFE SRR R AR ERMEAR KR
N BRI MK, TGS 57 1 32 BRI 2 v
e R THEAS R R BRI A R R A 26

Bt 40T (G FHSPSS 19.048 iH R AF k4T 481t
B, THEVR imean+ SDEIR, IEA i B 2551
TR TORLER FH2 X 28T IR i E 22 [N 307 200 #r, 411
P LLBCR FHLS D, A8 BN B on /& A 28 HAE H.
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R 1 MEBEESHFRIER

RA

= L pEat BeEErE SUBERE BERRE  SoD | AURE
=EWR  66/58 52 22 12 12 14 12
BBI=EEE 114/98 98 35 24 23 16 16
SR 98/85 74 32 26 27 14 10
i) 112/98 96 33 27 25 11 18
Va 1.637

P 0.651

s o3 Ay B AT Z AT T B ORI 2
FORER AR S HoR g, TR R LR BUBCR iy e e,
P<O.05EmZEFRA G AR

2 BR

2.1 4R B HEAERRA . ARTRAT ] . 3T 8 B Fe
PEPZ 4 & rbi 4B AR LR, BIMSE R4 57
XTI ZE G v S, WIS S+ A KA A B
KAMF A A AL, Z 7 A Gt 3 444
Wi [a] EL sz, IR o 2 5 2= UG R 22 R e S i
S, WS AR KA R A Bl A K R A B s T R 2
BRAK, 2530 Goit2475 L 4 mie ki URE & A 6 LU,
g I 56 =+ K 00 2 2 A A 2 2 i e 5 o 4 e
FIXTRRZH PR, Z 7 A gt B0 IS E KA ER
B AR AN R B MIMSE IR, Z 7 S =
MEIWESE -+ AE KM R AR A KM R A RK, ZRA450
S AHPEPRAE R R, WIMRSE -4 57 (It IR
RG2S, WIS F+HE KM R A A K ER
IS O IR RIS, 25 et 3, WIS e+
KA R A BE KNS R, Z /A S0t
R BRI R A A KMEAER TS
THE R U(EE R NAR2).

2.2 448 % VASHE R iF 5 rbx NAMT, 44 RIER T
ELEL, 44HERCPA 5 VASYEORHIT I B35 T i, 440K 56
h. 12h. 24 h VASEIKIRBEAK. ZH1R] 737, mlWeSE R4
AR, W5ESE A KA R A e s (xR
[FJ BF 1) 25 VA SIS 25 M BRI, AR 3R 4 Bl R 35 2 21
AR RN R A s WS o 2L [ 1) i AR VA S8 4 3 1k
FEA, M3 E A+ E KA R AR A KMERANIASG6 h
VA S M FRAR, MRS 2 20+ A KA A 5 A Kl
FHMARIF12 hE24 h VASIKE IR ZE R S5 L
(AR INAR3).

2.3 4 B K BT iR AN, 44 ER T E
5%, 42HERCPAR G TNF-ou.  TL-6FITL-83K 5 A T 1) .
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1225

F T, 4HAR)56 hy 12 hy 24 h TNF-a.. IL-6FITL-8¥
FEBIRIR AR, AL b, WSIRRSEE 2. AR KA ER A,
W W 55 3 2+ 0 2R 2 2 2 2 ko B 2L T B[] 1
TNF-ou. IL-6FATL-8¥R 35 35 MR PRI, AR KA 4k
W] R 56 3 2+ A 4110 2 2 3 3 | Wk 5 < 20 ) B () R 7
TNF-ou. TL-6FNTL-83K F5 35 i 25 1t B A, Wl Wk SE 4+
KINFEHAEAKINEHARIARIG6 h TNF-o. IL-6FIIL-8IK
JE B EVE AR, MmsISE A+ E KM RA S A KME
HIARJF12 h%E24 h TNF-o. IL-6FIIL-83 ¥ L2 7
GuitSE (SR WKA).

2.4 440 &) B R & bR AR SN R R L, e
T+ 2R 2H B KA R A B WS S A )
A Tm, ZRAaF R BB EH A KR
HZEF G578 WIS S+ AR KN FR A B W 5
FEAEKII R AT &, ZRA G R (R NES).

3171E
B NP &, RS R AR TR KRB,
mEhy R L TS RN, 5 IE A R
RGN, BERCPAE S W AIE 7 NE T8 AR R 78 2
BR, AHRAT BB R AR G e B URE A 2
iR 21 ERCPA G R 5 R A M A (D) FYITIVIIE
+ AR WAL U P A A 5 (2)' S N RS B
ok S EEFELINL; (3) HELBE L I T BB, (4)BRFEY
FRARLEE SRR KM 4, A Ha FEUHE
KM 145, (6)FRE 4 A SR, (7)F 4 BUE R
HENJEA; (8) ML IE AN BB T Bl 3 230 NI s
B RN ER MG 5 R BRI, B KRR TR
. FRBTEERE L, 5 SUBR E S BRI, SO
R, 0t —20 SR bR 41

UTAESR, ] Py AR 2 2 S| W3 S T PE PR 1
KB, RS BARK, BARE — L 5 & 1 SCkiE
ARG I = TR PEPAT 242, EL A 1R 22 i 15
BRTERHTE R, A KA 2R RE TP PEP AU 5 CL IR ARl 4
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® 2 AMABEEREA. EiE. SENBIERRGRIREL ERIR

483l B EBRRASUSTT)  ERCPEERRENE  SiEMEEINAEN, %) PEP (1, %)
TENWR 124 1.75+0.17 107 1.4 60 (48.4) 24 (19.3)
(G 212 1.72+0.16° 10.7 £1.4° 63 (29.7)° 38 (17.9)°
SRR 183 1.18+0.13% 4.5+0.8%° 19 (10.4)™ 11 (6.0
i) 210 1.17 £0.12%° 4.4+0.8% 10 (4.7)° 11 (5.2)™*
Vala 553.017 559.119 112.005 29.572

P <0.001 <0.001 <0.001 <0.001

SEOWRLE, °P<0.05;SEIRSEFEAE, °P<0.05; SHEKINZRAL SR, P<0.05. ERCP: EPITIHEEE
BIEF; PEP: NSERIRYS.

xR 3 MABEVASERIHLER

o VASEREITD

6h 12h 24 h
TENIR 8.09 +0.82 4.69 +0.52 2.98+0.63
ISl 5.97 +0.67° 4.67 +0.60° 2.98 +0.68°
Eae S 4.79+0.72% 2.98+0.64™ 2.00+0.59%
i) 3.01+0.72" 2.93 +0.65™ 1.97 +0.68™
ZIF 553.27 (") 504.945 (1) 149.262 (F)
P <0.001 <0.001 <0.001

SZEWIRLIRE, °P<0.05; SBEIREFALER, *P<0.05; SHEINZRAL R, P<0.05.

R 4 MABBMBIERFLER(pg/mL)

485l BHEIR TNF-a IL-6 IL-8
TENIR NG} 443 +5.7 19.2+3.9 18.3+£3.2
AfG6 h 485.9 +38.3° 372.8+27.9° 423.2 +35.3"
ABE12 h 408.2 +38.9™ 322.4+26.9% 348.3+33.2%
AR524 h 389.3+18.9™ 316.3 +26.4™ 323.2 +26.2°°
5IPREERE A&l 429+438 23337 19.6+2.9
AE6 h 427.2 +34.1% 352.9 +33.2 382.3+32.1™
AfG12 h 282.2+21.8™ 245.7 +22.1° 254.1 +23.2°
AG24 h 259.3 + 20.3% 223.1 +19.2° 231.9+22.1%
SRR b NG| 43.9+438 224+4.6 20.4+3.9
AE6 h 418.5 + 44.2°° 336.9 +32.6™" 2145+ 125"
AfG12 h 206.8 + 25.2°°% 145.2 + 23.6™% 106.6 + 7.7
AR524 h 85.3 + 8.6™* 63.9 + 15.7°% 40.3 + 6.37%°
XS A&l 32.1+34 25.3+4.1 224+35
ANG6 h 352.2 +40.1°% 275.7 + 32.6" 174.6 + 10.5°%
AfG12 h 199.2 + 16.3%% 143.3 + 15.3%% 102.1 + 5.2%%
AG24 h 83.9 + 7,27 61.3 +5.27°% 39.3 + 4 2%

AT, SREILLR, °P<0.05; ARDHT, SRG6 htB, *P<0.05; HADHT, SRG12 httR, °P<0.05;48
BDH, SEOWRAGNBERIE, ©P<0.06; BB, SEIGREFERNERILE, ©P<0.05; HEHH, S
ERINRADNBERER, P<0.05.
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R 5 MABBEIRNAERLRN, %)

BIR M
Al B A= TEINRIE AR
TENR 124 0 0 0
5IPREERE 212 6(2.83)° 8(3.77) 12(5.66)°
ERIR 183 7(3.83)® 9(4.92)* 0*
) 210 16(7.62)*° 20(9.52)" 15(7.14)™
Va 13.168 16.010 24.048
P 0.004 0.001 <0.001

SZEEWIRLIR, *P<0.05; SBEIREFELR, *P<0.05; SHEHIZRAL R, P<0.05.

BRI IS R

1 ] A1 0 TE I B I FH A A 0 28 R | W 55 3 T
PEIRTTPEPIAR I, B NG DEE T T ICE 251
JTRL. 20185 F S S AL T AR KA ZRIDC A W DR 5 2 Tl
PEIETTPEP ISR O LIE e Ry B/ T (R, IE S AR
KANR LA SE E B8 A AUTIBIPEP  BGE BE IRIR
FEDR 7 R T A T WS S 7. 20194E 8805
WEFL T M1 G S AR KA R PEPH TR A FH A0 I
TEVERY B RN, 1E 5G5S S IR A KA R e A 2%
KPEPHIRAEZR . FARIMIE Tk K~ HAR T B A= K
PN BRI A RE AR Z b (DFFAEAZ; (2)
WHAETEBRIA, AR RN BT, AN Be W7 s A
ERIRETER; QYA R A, (4) KL IR,
AN, WA OIATISCRE. B3t 258 o 75 ik
—PIRIIE.

AR AR, ARABERCPARETHIAR G2
TR, BBy s EVA, WIS A, AR KA Z A A
WRIEE A KAMZR A, 45 R, 572 AR LA, sl
W& EHPEPK AR A Bt A AT B I 8] 22 57 o 4t
THFE N, EVER B K AR 2R AR 56 hi VASIEIR T
Iy FERRG . ARJSTNF-o. TL-6FMTL-83% & 1y B 1k
BRI, Ui BN DR SE = AN REFRICPEP A A 6, AR FEARAERE
AR Rt B[], {EL f FRAEK v 4 Bl L R AR 28, PRI
ARJ56 hA I, FAE R RERG WS < R # ) i
FIRE G R, T AR TR AR, IR B, HH) i
KRR S RIS R AE R, B FEIA AT 4.5 W7, fr A
MGIVESE = 2HIEERCPAR G 6 hN VASHEIR T/ M A FE R 7
FEfIS, {H6 hig RAEHE— PR, 57 Fouf RN S
SEALE, A RKIMRAFEBLRA . (R ), Sk iy
MAERAER . PEPRAZF., KRJF6 hy 12 hy 24 hi% i E]
MVASHEIR I E ARG TNF-a 1L-6F11L-874 i 1)
SRR, Ui B AR DR R P SE R I R A 26,
FEARAR G IR . FRIR)E T RE R T, SGR AT &, ik
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AT BT T AT 92 e i 1), JELAE PR A0SR A i 5% =
UF, RS TRV G RS K. g WS S 4 b A, MgIMkSE
SEHE KM A ARG RA . AERC (], ek B & A
K, PEPEAZH. AJ56 h. 12 h 24 hitf[A] £ VA SFIH
PR R EVEFRG. RIGTNF-on IL-6RITL-8K 15 5 2
PERRAR; S5AEKIMEALLE, WIS F+AE KK APEP
KA AEBURARME B ) 2 7 L4 i, B
I SE R R A R AR JG6 hII VASER 4> TNF-a

IL-6FNIL-8Y FE 451 2 VLA, TR /512 h%24 h VAS.

TNF-ou. IL-6FIIL-8¥RBE LU 22 R I vh 27 X 1R
WS FIAE KA R AEFRIRAR SS 6 WG, PRARAAE R 745
JiTH, eSO RIVER. PEPHIR ANLEIER B 4%, W A F
B 5 PR 1 (WINF = B Y22 28 4 PR 200 it 53 TA 86 B A1 -1

FIT AL IR IE . Caspasefififb. Q55
RIETES WO E 40 P 712 5 40 M S 3 IS

Ca™ JRBEBUR IR . P38 L FIRAL R I (Z 538
O S, SIS SRR 1 F LA s —, 3 A,
ANREXTPEP I A H 15 AT 214G RLPH I E L, BT LA 3
EREFFIKERCPA J5 i MLVE R B A 2B 2R, (RN RE R {KPEP
RAE A KN R AN OddisHE 2N ZE, Fi] Toll 3244
FINF-e B, 081 28 5 R 7R ik, ek i Wie s, 410
1) T A 0 X ey AT Wik gk AT R A8 1) 4 0 T 73 J A
RIRAED ABHFCRFARRT6 hF ki 5 — KA
F, AEFEENNIH R, TR AR fEET
fKoddifFZINL, W42 T ER CPIHAE XMERE, 488 1 4 i
[, I8/ T 4 I RS K, fRFFE T ERCPAS ik
EUHEERER, RS AR FBRBEH, A
T FAAR T JE P R BRI S 5 PN (9 7, R T i
ST VERG A, J8> TR, TR TERCP
ARIGPRFPEPHI A, B TWIWRSE 3 ik, AR K
PN S MIESE B JE 726 hil i BRI AR 5 VA SIK IR T
Irs JIER TR Ve B IME RPEPREZAC BAE I, 12
6 hJE JCAZ EAEFH. 5| W5 = 1A K 2% 1) 5 FH ZE R
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AR R R B A IR, ERAERISRIL, B
RERIRL, AT 32 KLU, ULWI2RP 2540 & S PR bf

4 &g

25 LRTR, BXSERCPEE, W3S BERRA 5 miE
Ry B I R AR R SO TN R Y BB AR TS A, (EA
REFRKPEPR A%, & & TERCPEAE I FEE M oLy )
R TR G IR R AR . IR R R
KANFREFHRA ST vk B MURE R 2R 2, B B (]
PR AR TR R FIPEP R AR 28, PR B RLAS, 1& &
ERCPHAEIFEE A A WK T ARG A
., WK SRS, PR IG6 h X TR
EER G IR R AR 2 . o B AR TR B R A A AR
H, 6 WG To28 HAEH, 1& & T ERCPEAE IS FERE & 2% |
PRI B TR S IR AR FE T L I R BE A
e

=25

ERE=E

B AT M AR 15 5 (endoscopic retrograde cholan-
giopancreatography, ERCP)A A& — 1) 72 H E E 2 iEH
T8 S LRI HR, (HER 7 8 S AEAR S H IR ¢
(post-ERCP pancreatitis, PEP). A= K128 NG| W& 2 Fl5
PEPIIZ ), FEFA TR AERKINER . 0|3 E i H Bl
R AT AR AE G+

Ll

RITIGIMESE S A KA E A F P e KU ER CP A&
HEARJERERA IR LB BEAER R R
S PR 2R IK M.

e =l
PRIFIGIDRSE S« AR AT ZR P FH BB {6 Y F) 3 6 B
Ik S 0T i MU ERCP 8 2 A Ja JHR AR 28 (3 1 .

Eoaly

FAT B THBEAL S A4 25 LA WIS SR 4 AR KA
F,; WIESE S+ KA. P Hr4HERCPA G et
g IMAE. PEP. ARJ56 h. 12 hy 24 h VASEIREr. B
JARFE Fo (TNF-a) « 4IPS 26 (IL-6). TL-8¥E
IR R A,

ey
52 (X RALEAR, IS EAIPEPRAER . fERER A
R BRI 022 ST G b 2778 S, R R e R A 2
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ARJE6 hWVASFRTE > . Z R, RJGTNF-a. IL-6
L84 S5 1) 55 3 M FRAIR. WIS S+ AR KA 2 4 s I
W R A AR JG6 hAVASERIFES . TNF-o. IL-641
TL-89% 8 A A .

X T USTERCP B, WG| 3 REREARA o vt e f i
AE AR, DA LN TR A PR R AR B, —EHIRAIAEAR
J56 hPAX T B e by B IILAE A 2R ol /B AR
JiE BA SR

REF=

AW TR BN, KT RSERCP &, W W36 o Fl A K
R B BHIEAR G 6 hPy T BEAR = e b i IfRE K 2
R, SRR R ER AR, /T g
W, B ST 75 KA A BT HE R REATL X HEATT F00IE I 518 1)
T
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RN P46 5 AR R VE T U B, AR — A =R O B2, 7R IESC iz IR I 5 R . BB B AT, BL
L% 5 1 e B, BT B REAE B SO I e . W — A R A AR GE. BAaE. &%E, 5—H A ER
SRR, G B NS RIS RIS AL, Ac ooy Br ooy Croeey D vess Br ooy Frvee; Gr oo, IR BT 2@, O, WL O,
A AR FARHERI S . Gt B P 2P<0.05, "P<0.01(P>0.0545E). ﬂuﬁ~%%ﬂiﬂ%ﬁ~ﬁmﬁ, MjP<0.05, ‘P<0.01; %5
3E4°P<0.05, 'P<0.01. PEJEIE M FIG 36 % H BAR B, WiP<0.01, £ = 4.56 vs MFHRALSE, JELELMIZ T 7. RN BB
B, SRR AR S RV EERMNA B, RN DEUR. £ -FLE RS “F07 R mEcRm, “-”
REAER K, AeeM R [F L5 REZ2E5EXARES. ?%@]E"Jﬁﬁﬁ'%ﬂ%t/min c/(mol/L), p/kPa, V/mL, t/'C 3
ik HAREHEAR R, RO N, BOEE RS AR A, EA SR EHET IR BB R KNS
cm X 4.5 cm, 25 AU FHRUH R 5% FSTE 1ESC A, ASRe s 2B INE. (5)&EW 5 E 5, HERE G X225 SCkag, /o5%.
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Abstract

BACKGROUND

Autoimmune pancreatitis (AIP) is an immune-mediated
disease characterized by pancreatic enlargement, lympho-
plasmic cell infiltration, and storiform fibrosis. The patho-
genesis is not clear, the epidemiological data in China is still
limited, the clinical manifestations are mostly non-specific,
and the onset is insidious. Therefore, summarizing the clinical
characteristics and prognosis of the disease can guide its
diagnosis and treatment in the future.

Alm

To analyze the clinical manifestation, serology, imaging
features, diagnostic methods, and therapy of autoimmune
pancreatitis (AIP).

METHODS

A retrospective study was conducted on 19 patients with
AIP, who visited the Beijing Shijitan Hospital of Capital
Medical University from January 2011 to May 2020. AIP
was diagnosed according to the international consensus
diagnostic criteria (ICDC) established at the 2010 Congress
of the International Association of Pancreatology.

RESULTS

The sex ratio (male-to-female) was 16:3. The mean age was
71.0 £ 10.7 years. All of the cases met the diagnostic criteria
for AIP type 1. The common symptoms in patients with
AIP were obstructive jaundice, hyperglycemia, weight loss,
anorexia, fatigue, and abdominal distension. Complications
mostly involved the bile duct, lymph nodes, and thyroid
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gland. IgG4 was increased in 16 patients, all higher than
twice normal upper limit; bilirubin was increased in 11
patients; CA199 was increased significantly in 11 patients,
but decreased significantly after treatment (P < 0.05).
Ultrasound can be used as a screening examination for
AIP. CT and MRI were the most importantly used imaging
modalities in AIP, and the typical signs were diffuse or
local enlargement of the pancreas. EUS also had clinical
diagnostic value. The majority of the patients (16/19)
received glucocorticoid therapy, six of which were treated
with immunosuppressive agents. Two cases were untreated.
One case was misdiagnosed and underwent surgery. Most
of the patients (14/16) who were treated with steroid had
alleviated clinical symptoms and radiological signs, of whom
one relapsed, and one died from unknown cause. There was
no significant change in the two untreated patients during the
follow-up period. One case died after surgery.

CONCLUSION
AIP is a rare clinical disease, and its clinical manifestations
and serological indicators are not specific.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Abstract
Circular RNAs (circRNAs) are a novel class of noncoding
RNA molecules with a unique closed continuous loop

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

structure. CircRNAs are abundant in eukaryotic cells, have
unique stability and tissue specificity, and can play a biological
regulatory role at various levels, such as transcriptional
and posttranscriptional levels. Accumulating evidence
indicates that circRNAs play critical roles in tumor genesis,
development, and chemotherapy. Chemotherapy is a primary
type of intervention for most cancers, but its therapeutic
efficacy is usually retarded by intrinsic and acquired resistance.
CircRNAs regulate tumor chemoresistance through various
molecular mechanisms, such as affecting apoptosis, promoting
drug transportation, promoting DNA repair, promoting
epithelial-mesenchymal transformation, regulating the
characteristics of tumor stem cells, and affecting autophagy.
This review summarizes the recent progress and mechanisms
of circRNAs in cancer cell resistance to chemotherapy.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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ik B
FRARRNA (circRNASs)Z — % BLA k5 ) 6204k 25 )
#9374 AE 4 ADRNA. circRNAsE A a4 '35
B A 09 AL M o R A Twﬁ%%ﬁa%%
g;ﬁ+iﬂzé¢i4@wﬁl PAER . AL RA S 0GRS RN,
CircRNASTEM G 89 & & . RIEVABALTF it 25 A K
EAFZOER. AT AR SHERM B 20
T, CANEET7 BORF 2B B A ek A nt 25 64
%o, cirtcRNAs -2l it v dm B . 1Rt 2hap it
15, RSEDNAMS A . MR8k b -1 AL, AR
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BT mins ., vk A S SR RS AT AL T
it 2h. AX 2238 T circRNASIE K 4L & pb a4k 57 af 25 &
89 R ATH RSB FLAH], FHRIT T e s R
FAT .

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.

REETR]: FIKRNAs; 5241 M IRRNA; L7 AT 25, 4 &
I 95

IR E: A FEERIKRNAS (circular RNAs, circRNAs)
WA ZIF AT W 2h o 6 B R BAE— 4732, circRNASs
BE— R I E R AL % R IE A ZT AT 2 Y
P, BT G RR A I IE Br 6 6 R R S AT,

SERSR: WS40, REE, 27 K. circRNASEEMIC AINER T TZICD8Y
R, HFRELNEYE 2021; 29(21): 1237-1247
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03I

PiprIeg i 2 FEIATLAR 2 S 22 D T, PR 2R Sl R G
AR A AN R DLE T IR KA AT . X
SERFE A FH A AR T A 20 T IR HLA RS 1. 1R i
TR A B S 71 TT DA BOERATT T AR 24 P R A, X
S FAE TR R4 filga i 24 A vh R 4 BRI
£, PIRRNAS (circular RNAs, circRNAS)EE R AL 7 TR 24
HE RS2 32 0. AR W, circRNAsS 5 T 41
Jif 22 T A= i B0, S R R R A gt e DL B AT i 245
VIR, AL 46 B N AMRCRTRGE, X circRNASTETH 6 &
JIRE AT 24 A A E — 25

1 circRNAsf&if T

circRNAsZE40 2 H 4 15 ORI — 8 MR
ZWiSRNA (non-coding RNAs, ncRNAs), 5@kt
IncRNAAN[A], B J2 f FLA% A4 vh 5T Tl 22 R ) 4
mRNA S A BYEAT A R (L4 & S5 1, /50 1
i A13” Poly AJui?. tF T HLHIRNASMIEEA 5 1)
B, MM LbmRNAsTE A2, RS B EM P &HF
B McircRNAs, BFEEFA TRV AT BT D6
W, B s E ERN AN PR AR KR A E RERAR
MR, citeRNAs T IR SEAE 2 PP b i Rk,
5GP IIAS R 2 DA%, dnd AR phs
RGPRC W Ra, w2 EYE K2
HrcircRNAsE HAMNE FILTI R, HATE ) circRNAs
RHNE THUIERERS M. BRIFVRRNAY 2
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ek, AHHF kA5 AR I 2H 2R S o A 0 S 1R Ay
S, Chen® P icircRNAs/ A =ANTRY: R84 5
T A44SR EcircRNASs (exonic circRNAs)!'”
AL E NS T R5ICiRNAS (intronic circRNAs)!PAK
BEAL 5 A 5 A NS F 75 IEICiRNAs (exon-intron
circRNAs)"?. H 1, EcircRNASEUE %, WL, IR
RNAT I miRNARE . AR Fexififs
BUAE SR e T AT B IR T R A5 D e,
HARGNR: 58—, fE AmicroRNAs (miRNAs) 73 TR,
miRNAsZ i 5mRNAs13 5 {5 18 X HE 2k
FEPELE G AR T mRNASEI PR [FncRNAs. BF7idikiE, %
HrcircRNAsTT A miRNAs N G, 1X 88 o458 i A
FER P mIRNAsHITER, AT miRNAs T iSRS R
Fs 5 WIS RNALE A F(RNA binding proteins,
RBPs)KFE/E . circRNAsH] 5HSERNAZE &R 454,
SMRNARI S 185 2 AL RIEN 3, AT AE 5%
BRI L REM. =, AT RN R k. —circRNAs
AT SRNARG I 1T 2 &4 6 e SR ak
VTR L), IncireRNAs AN 5 R 37454 LA
TmRNAs[FIE, 500, BIREE R, H T circRNAsH;
Z MR B PRI 0 75 0, N3 i i 2 B I R ANS
IR 454, LR AR A&BIEEhAe! ™. SRif, ¥
IERFFEUESE, circZNFO609H, & ML Aa % S T 4a Ik
Be BEAE, FIEAE R AR, & DARE N I 28 1R 35 65 1 45
FOE RGPS, ks U1 77 2 A 75 ZHOME
SERG R O] R R (AR Y. R 2 (R FETIE
circRNAsild FdRALGIZ 5 1 W &R Ie r A7 24,
TV A B ged 12 T (1 A= P S B P 7 VT A 20, 7
X, JATE T circRNASTETH AL R IR H 1
YR RISt 255G ILHI(E L, 221,

2 circRNASTERDEE{LYS MIZ5 0BV ERRAN I

2.1 Hrmam e o AIRTET R AR RAE T, 78
FERIKP Bz BiAEE, HLVA FF BA RS T G RS2 40
Y, IXFPFET RS R AN BRI . O RE R K
ST 24 25 DIAH DGR, AR, V1 2 cireRNAsIE 1
T T AR SCIE R SRS 40 R T, IRy T 24,
i, circRNA-SOREF] 3¢ 4+ 4% £rmiR-103a-2-5p FmiR-
660-3p, G Wnt/B-cateninil 1, Il 9 (hepatocellular
carcinoma, HCO)ZUM A 1=, ML F-HCCHIRRS Rk
JB i 24572,

2.2 {2 iz ABCHEIZ B A R A8 R K ZH B,
S NIN TSR MABCAFIABCG. I HEJE P i 4 At i
A, fEANET . AEAARNE S o i g B )
IBigAR A BB AL BRI Z T TR W, circRNAs
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7R 1 CircRNASTERRSE AR AP LTS T ZCPaV E A

28 ANl fithsez circRNAs Is75%) SE3k
- circRNA-SORE. circFNT. circFOXM!1 RAAFE [22,41-43)
i circ_0031242. circRNA_101505 CEES [46,48]
circVAPA. circDONSON. circCCDC66. circFN1.
. . . RS [56-62,68]
hsa_circ_0081143. circPVT1. circ_0001546
== circRACGAP1 faBEe [34]
circMTHFD2 B3R [70]
FAIRAET circHECTD1 Diosbulbin—-B [71]
circ_0032833. circDDX17 5-5RIZIE (77,78
ZEERE circ_0032833. hsa_circ_0079662. circ_0071589 ERES [77,80,81]
circCSPP1 fIE= (82]
— cir;_0006168 f‘i?ﬁ@% [87]
circPSMC3 SIEEE [88]
circFBXO11 EDAEA [25]
s circFoxo3 FIER (501
e circPTGR1 b—RRITIE [51]
IEHZIRID =5 GircMTHFD2 i 2EhER (701
e circ__ooo7031 5 RIENE (751
hsa_circ_0005963 e [24]
I2HDNABE Sk circAKT3 ERES [27]
i circFoxo3. circ_0003998 fIE= (50,52]
. R == circPVT1 EX i [29]
B LR -BRREAAEMT) e cireDDX17 5 -SRI (78]
HRIRES circHIPK3 SOOfE [91]
N == circFAM73A ERES (321
VBB TR (CSCs) R 6irc_001680 B 53]
e CircARNT2 RS [45]
AIEIS] . circPVT1. circ_0032821. circCUL2. circMCTP2 HEES [61,64,66,67]
= CircRACGAP1 MR [34]

ALV EFHABCH iz a1, B sRABCH iz
PIThaesiE B LIHABCH I Kk E ARIE, ik
W) A B P, BERAES 240 B S50k B T 5 S 2.
U1, WangZ5P 81 78 &K Blhsa circ 000596338 miR-122/
PKM25 et 45 B 79 (colorectal cancer, CRC)HE R AN
ATPHIE K, (2 1E ABCH i 8 D0 BLYb R B HEE, AT
T B RN R B MEE . 5340, circFBXO11 ]
TR FmiR-605 LA LI [AIFOXO3ZKIE, 1
FOXO3{F J% 35 K Al it #EABCB1 {3 K, (it it 24
WrHEME, 351 15 S HCCHI Bvb R A 241,

2.3 {iDNAME DNABS Z MR FE2 B4k y7 Al
AR 2 5] DN A B (AP A, = Z LA
FEWAEVIREE .. RERVIREE. SiEE. Rk
FAMBE. JEFEREEMBECBEE, el
FODNASE A ST 2T 2502, B BT A C4 R0
T ZFiHcircRNAs/A S DN AFG1E Z AL S i
251, 50, 7 5 9% (gastric cancer, GC)H, circAK T35
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miR-198/PIK3R I {E HDNAT B, MIifiiFFGCH
JF IR 257,

2.4 ATk bk -F AR A (2 E -8 78 R FE AL
(epithelial-mesenchymal transition, EMT)/&+5 I 3z 4l fa 7e
REE A BEBURBEOL R, K2 B R, RIS R
FHERAE B ILR. BAMUIER & A H G ik oos
1, 3H2 57T MR B AR, aEie
(R ZE TR PUAT AR 252, B 73R 0, FLhcircRNAs
ALE R TEMT S 80 24. 140, 7552 25 G Cl
forf, mRIERcircPV T LB W4 FEN ffmiR-124-3p -
THZEBI 31K, BETIEREEMT, 75 S HXH A2 B 245,
2.5 BA=IP G T ekt R T4 fd(cancer stem cells,
CSCs)/—H#L B A A B LB mBUR A8 /120, 7E4%
IR 247 TH R AR AT G, AR B R & fICSCs
ATUMEHERE E R A KR, 1% St fiin,
circFAM73 A3 11T miR-490-3p/HMGA2iB 1%, [F]i 15y
RNAZ; & H - 5hNRNPK 454, 1 5EhNRNPK 5 B-catenin
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Nuclear

57 Intron 3

Exonl Exon2 Exon3
uuv @
b < ° . = 2
‘ (=] (=]
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0. /

Lysosome \

0%‘*@@

Autophagy CSCs

B 1 circRNASEY D S R ELAEAPBILTS TR ZSCRRVIERMEL. cireRNAs— 5320 —FfS AL (

- Q|
- J— 8]
o Q
_JQ -0 s ‘4__%00

Blood vessel
-~

Chemotherapeutic
drugs o

°
°o

=) @ @ Apoptosis 0%9 {E—’\S‘

aaaaag @1&5%@ Em?.m

B3

) EcircRNAs: 1X s cireRNAs e F /5% B N & 09

INBFEIMETERY, B WA cire RNASTERR 2 (b) ciRNAs: iXZScireRNAsH N @.%ff{tﬂ;ﬁ‘}_ H— P NN SR, EEEAEEAN
KIK; (0) EIGiRNAs: iXHcircRNAsHHYMNEFFIN & F2H%, EEAEAIERRIR. cireRNASEEIE T 25 P OV E R LE I E 2 4D, RS

(A) TETTET AEEEEA: cireRNAsA] EIEFLET RN B NIRRT FER, SR s 29 s e RIS, F=Emt2s; (

B) (it 2tz ¥EEABCEE

BERA, RHLTYHEM, BT Z R ER]; (C) (RHEDNABE: cireRNAsB (B2 SZRITIDNA, Xﬁmﬁ&’WDNA EHELTT 2515 (D TEJ_

EMT: el SoA st AR 2emt /), M T2 A80%; (B
e A : circRINAsTEI {8 d ATAE E vimis, (RAPAIIEA IR, ST 251,

2[R FIAR LA, 5 B-cateninfU R 2 M, HEIMEiEGCT
YHAERRE, 15 S GCA XTI 24577,

6 Hra B H AR A F o R, XA
AR, BTN I I R B R A AT
fife, FECABLR T SR, I 2 4H IR RE B 7R oK, 4ERR
MR R E. MR — 4N I] 81, B BEnT 5 K
J&, AT RSN, (kR A K MR i TR
B, 1 Wk T R r i DR e 20 M T A7 T 24 b B A
H. 40, circeRACGAP il 1 1imiR-3657/ATG7/5 5 i
¥, 15 FGCHNI F W, A5 GCAHMLN BT Je i 255,

3 circRNASTERIC RBPRBILTS TN Z5PEVI R (%R2)

3.1 HCC a2 5k tEHC CH i WL iRg 2528,
HIRIRZAELFRTEE N 2 FFHES. IRYE2020F A4
TS, HCCrg 4Bk LR IR WL R R A3 = K
FEAA AU T R, HC C 3 2 5548 4 993 A RT A
K, HETFEIRITINEA TR A SRR fl
2 FE KA T e 2E
(transcatheter arterial chemoembolization, TACE) XI5
Jr0N TR 2R S I AT Y B Ok 2%
FARMS:, A7 REHHCCKR R K B A - 2
BT, AR, AT TN 25598 RHCCRE IR TT 1Y 32 2%
TSP DR, S8 V) TR TR T IR T R AT DA BT

(radiofrequency ablation, RFA).
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) IRHEIE TAmER I (RPN e AT 2R (F) 3

2R TV
3.1.1 & 423k & AE NFDARLAER S —Fh o T HE M 2547,
AR THHCCHEH BAGF T HEKS mo™. 44
I, 2 HCCHEEIEN AR FAEBIARIT6 mofa FFUAXS
0k TR
WFFTHRIE, circRNAsHI{EFHCCAM R Fi R ey 24
P, XuZ5 il SRR b R I — FioE Blcirc RNAE R
AR RN 25 HCCYI R B35 i, HrEfeitHCCR b
ARJET 2 R A B, 1ZicirecRNA#Y AT 44 NcircRNA-
SORE. i 7# M, circRNA-SOREZESH i i it
S58UREAYBX145 6 HIEHAZ R AL, M FRIBTE3Z
ZFEPEREPRP 19N S H9Y BX1F#AR, #Em_Eif T YBX1 K&
H RIS RAKT. Rafl. ERK. c-MycHITGF-BIf#%
ik, MHHCCHIMF T, ¥ FHCCAMm 25, [F, fE&
IIEcircRNA-SORE HIAMMARS iz, {152 hi3E ey
Y TEHC CA MR EAT A5 1. AR, 1EEES —i
R, circRNA-SOREIS 7] VE N 73T HI i miR-
103a-2-5pFmiR-660-3pif M ELEWnt/B-catenin(s 5 I %,
FIHIHCCAMLIRA T, (23t 4Hfnt Zhi Ik 8 it 2. F
H, m6AFZEATE FIZR S AR B 254 i cireRNA-
SOREZKFHURTE T HEZAE ™. Yang® ™ FIHcireRNA
ﬁ%ﬁﬁéﬁﬂﬁzﬂiﬁfmcircmlfﬂﬂ‘éﬁHccéﬂéﬂEPLiJ%ﬂ, Sy
25 L W circ PN LI 35 4145 AmiR-1205_EHE2F1 &
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® 2 SHECAIEBSIZIEHTcircRNAS

FIE GircRNA RE (R NHIES Ll EAilEEN I3 238 SR
circRNA-SORE 1 et YBX1 HepG2. LVIBRISKHep1 EXITEES [41]
GIGRNA—SORE 1 e MA-108s-2-5pfmA-60- e L NBHISKHep ZHIER [22]

3pMnt/B—catenin
circFN1 1 et miR—1205/E2F1 Huh7A]HepG2 EXITE(ES [42]
circFOXM1 1 et miR—1324/MECP2 HepG2 AJ Huh7 EXITEES [43]
CircARNT2 1 et miR—155-5p/PDK1 Hep3BFIHuUh7 s [45]
circ_0031242 1 et miR-924/POU3F2 HuH7A0SNU387 ] [46]
i circRNA_102272 1 et MiR-326/RUNX2 HepG2FIHUH7 IS [47]
circFBXO11 1 et miR-605/FOX03/ABCB1 HepG2 ER/DAIE [25]
circRNA_101505 | HPl miR—103/NOR1 Hep3BAIHuh7 IS (48]
circ_0003418 i ! Whnt/B—Catenin Hep3BFJHuh7 ] [49]
circFoxo3 1 Iievas miR-199a-5p/ABCC1 SKHEP-1f0HepG2 FOEE; [50]
circular PTGR1 0 et miR—129-5p/ABCC1 Hep3BFIHuUh7 5-&RIFIE [51]
circ_0003998 1 Iievis miR-218-5p/EIF5A2 Huh7F0HCCLM3 Ex [52]
circVAPA 1 et miR—125b—-5p/STAT3 SGC7901FIHGC27 IS [56]
circAKT3 1 et miR—198/PIK3R1 SGC7901 IS [27]
circFAM73A 0 et miR-490-3p /HMGA2  BGC823F]SGC7901 IS [32]
circDONSON 1 {ext miR—-802/BMI1 AGSHIHGC-27 IS [57]
circCCDC66 i et miR-618 /BCL2 BGC823F]SGC7901 [ (58]
circFN1 i et miR-182-5p SGC7901 IS [59]
hsa_circ_0081143 1 et miR-646/CDK6 SGC790140MGC803 IS [60]
circ—PVT1 1 Ievad miR—30a-5p/YAP1 HGC-27F0AGS [lss! 61]
circPVT1 1 Iiehvis mMiR—152-3p/HDGF/PIBK/AKT ~ AGSHIHGC-27 s [62]
e circ_0026359 1 Iievis miR—1200/POLD4 SGC-7901FIMKN-45 IS [63]
= circ_0032821 1 et miR-515-5p/SOX9 HGC-2740AGS ER/DAIE [64]
hsa_circ_0000144 1 (et miR—502-5p/ADAM9 AGSFIMKN45 BT [65]
circCUL2 ! &l miR—142-3p/ROCK?2 AGSHISGC-7901 s [66]
circMCTP2 ! DAl miR-99a-5p/MTMR3 BGC823F]SGC7901 IS [67]
hsa_circ_0001546 | HPAl miR—421/ATM/Chk2/p53 HGC-27 ER/DAIE [68]
circRACGAP1 1 et miR-3657/ATG7 BGC-823FIHGC-27 fapEse [34]
circ=PVT1 1 et miR—124—-3p/ZEB1 MGC-803FJAGS i [29]
circNRIP1 1 {ext miR-138-5p/HIF-1a SGC-7901HR]BGC-823 5-BRIFIE [69]
circMTHFD2 1 et miR—124/FDZ5/MDR-1 MGC-803 aESinESS [70]
circHECTD!1 i {ext miR—137/PBX3 AGSFIHGC-27 Diosbulbin-B [71]
circ_0007031 1 et miR—133b/ABCC5 HCT116£0SW480 5-FRIFE [75]
circ—PRKDC 1 et miR-375FOXMIMNB-catenin ~ SW620F]SW480 5-SRIZIE [76]
circ_0032833 1 et miR—125-5p/MSI1 HCT116 S-EREIERERNED  [77]
circDDX17 ! DAl miR-31-5p/KANK1 HCT11650SW480 5-SRIFIE (78]
— hsa_circ_0005963 1 et miR—122/PKM2 HCT11650SW480 ERYDAEE [24]
- = circ—CCDC66 1 et - HCT116F0HT-2 B/ DA [79]
hsa_circ_0079662 1 Iiehvis miR—324-5p/TNF-a. HCT116 ERYDAEE [80]
circ_0071589 7 et MiR-526b-3p/KLF12 HCT11650LOVO s [81]
circCSPP1 1 et miR—944/FZD7 LoVoFOHCT116 == [82]
hsa_circ_001680 1 ievis miR—340/BMI1 SW480FIHCT116 PITERR [83]

e  Circ_0006168 T et miR-194-6p/JMJD1C  ECA10970KYSE150 EX i (871

e circPSMC3 ! #P) miR—10a-5p/PTEN TE1RIKYSE450 SiFERe (88]

fRIRE circHIPK3 i et miR—330—5p/RASSF1  PANC-1HRISW-1990 SOOtE [91]

J3aishideng®
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ik, 102 H AR B 15 S HCCIMIR TS, S HCCA M X
ZHh AR, Weng5 W 7t K Icire FOXMITE R Fi e
JEMfZiHCCAuff i, HALH] ZcircFOXM1 78 *miR-
13245 1345, JREImiR-1324%F T I KMECP21)3
i, TR T BB AR R ATHC C A S AR, 55
HCCH & HrIE BT 2.
3.1.2 Aa sk ETR S —RHISRALT 259, wi@ Rk
DNAXUEE 2 [A]JE B AC R AMHI DN AE i I 5%, B
TR B R S . IR VAT R BAH C C e FH 14k
T 22— BRI, X IUEA RO 25 75 & HC C S 35 3R 15
RIT R T E RS,

circRNAsZ 5 THCCHL K AN e 24 11
5. LSS0 R IR, circ ARNT2ZE AT 245 [ HCCA D
Wik B, PR AMSEEIER, circ ARNT2 1] Jf ik ceRNA
MU 354 PE 45 S miRNA-155-5p, M EiHPDKIH)#
15, BEEHIHIHCCA A B W, (it HAKIFH FHCCH
A 24, Fan® 408, circ_0031242i81d 5 miR-
92455 445 & LIHPOU3F23KIE, Mt T HCCHH
M85 . IR AR 2E, ] T AR T, PR A
M 24, Guan2“™4[i#, circRNA 1022727] i@ it ceRNAKL
AR FE I i miR-326 S ER UNX2R A 1, M e
HEHCCAN M B FE AR 24, Li% 08, circFBXO11
TERTF AR M A1 23 b B 2 1, JF A5 WU AN K2 IEAH
5. circFBXO11iE1d 35 4145 A miR-6051 L #EHE A
FOXO033ik, fE#EABCB1#%53%, EHCCX BLyb RN 25
H R B AR .

FHAN, Ficire RN A st A 7E A T 25 FTH CCAL 21
T AT 2 0K T 1 S 48 SR A AL T BB . Luo
WFFEARAE, circRNA_ 10150578 AT 25 THC CZH 23 1
N R PR IERAR, 1K iAcircRNA_ 101505 7] 3 i i
AP FfmiR-103 S EINOR1 i, {2 HFHCCAARF T,
B H C CHH AR B (1 UK. Chen 5™ 7075 R B,
circ_00034187E AT 24 IHC CAHLFILHE &R 5
W, fificire 0003418 7] 3@ it FiE Wnt/B-catenin{i 5 B 5,
PR FEHCCAN M X NN 2.
3.1.3 HAbAbsT 4 B R AIS-HURBENE(S-FU) 12 M
FTHCCHEERIBAIT. WFTIRIE, circFoxo3 LR 2 211}
ZJHCCHI . HCCHIM R KA A RIS S TR
RS LR, —J7TH, circFoxo3 ] il 4R FET fitmiR-199a-
5p, FIHABCCIIFIL; 55— J71H, B R f2i#N-cadherin
FIVimentinf)ZiA, #i|E-cadherinf)FiA, {EHEM T
111 {2 3 H C CAH M [ 3 78 J 7= A= ol 25 3 it 2451 53 oh,
circPTGRIFEHCCAH A A B, & N4 fimiR-
129-5p_EHABCCI/KY, i S-FU MM Py HEHES", i
3H, circ 00039987RiH T ceRNAM LT 4 P45 ArmiR-218-
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5p, FIEEIFSA2[(17/KF, {2 EMMP9, VimentinFIN-cadherin
(2%, HiE-cadherinF MAZHFEMT, /1 FHCCHR B 5% 3
(TR 2.
3.2 GC GC NFEEH WIENEMIE 2 —, 20204 ¢ 2
ABREE FOOB R AE, R A BRER VU K RE A O AE T
R A7 R VAT M IG C R B R S, A JVb R
B S-SRI NE @ H AN —RIAIT FHZ, SRASEE
R ihZE. FMAE JE. Diosbulbin-B(DB)JFFHT-GCHIL
7. 5RZHME—FE, GCIERAR B IREI
WEBE . TCHCH] R 2R DL R AT T 24, AT 241
HHIL BRI T AR ARG RS T AL BT, cireRNASTEGC
HE R 2 32 R
3.2.1 4a%: DAL T 20 R AT IR KRG C I
BRITITE, WHE R P cireRNASTE B i GCHIALI TR 25
RIFHIRAFRIER.

—7J71fl, circRNAT] LASRGCXF #1284 T7 250 if
24. DengZ5 VR I, circ VAPATENFEAT 24 (HIGCLHZA b B
2 F, HALHI S circ VAPATE 4+ PE 45 GrmiR-125b-5p 11/
STAT3ZRIA, G CANHLI T 1M A5 G CHH ML A iRy
2545 9%, Huang @ 51 4041 & B, circ AK T37E
BN 24 I GCZH RN ZH I - (1208 1) i 3% M, circAK T3
IR 4R M miR-198_EIHPIK3R 1A, i (L ik
DNAHIEE 7= AR MM 24, XiaZ P AR 25 G CAL
LA IR I T ik ficircFAMT3A. —J7 10, &
AIE I 78 2miR-490-3p i) 7y T4, FIHHMGA2()E
i 5T, B X AENRNASE A8 [, ShNRNPK 4,
%, H5EhNRNPK 5 B-catenin 8] (AR LLAE S, Hf-1458
B-cateninffIFEE M, MR GCTANMIFERRE, F=2EXT
NN 24, 53— T 72 27, cireDONSONGE T ceRNAAL
il a1 45 GmiR-802, FIRBMIL L, #ifi|Caspase-3
FlCaspase-Qn 2L i, PMHIANMIE T, MiiHEsE T GCANiE
S MEATR 24557, B, Zhang 5P 3H, circCCDC661ENI
AT 25 G CA L 20k _H I, HALH 51T miR-618/
BCL2/5 Sl MHIGCHI A T4 5%, HuangZ B 7t
H]IE, circFN BEE IR FtmiR-182-5p3 | GCAIE T, 7~
AT BT 251, 1F MNcireRNAZ: 5GCITAAIT 251 5
—AMFIF, XueZ5 5t K I, hsa_circ 008114338 d miR-
646/CDK6/E 5@ BINHIGCAEIET:, 25 T GC4l
SN 2. Yao e Vit 58 R B, 7E NN 245 1¥1G 4N
HicirePVTIZRIA B, Bt 78 miR-30a-5p 7> 1
45, FIAYAPIZRIE KLC3-11/ T Efl I R ifip62KiksK
7, S GCYIM E b, FIHIGCAnAE T, MmifEitGCan
UK 24 7E 55— TR 58 Hh R T T ZE MR 24 11
GCAAE HcircPVT 133k _F, B il 5% 4+ PE 45 AmiR-
152-3p FIHDGFIIFRIE, JERHIEPI3K/AK Tl 5, i)
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GCHNRIAT:, HP= AT, ZhangZ F 78 & B,
circ_00263597E AN 24 IGCAI L H =y ik, e idid
FmiR-1200/POLDA4(5 5B, Hlficaspase-3/715 Sl 4
ARG T, NP2 A AT 2. Zhon g% " HF 7T
K, circ 00328217 1F AmiR-515-5pf 4> ¥4, i
SOXOMIFRIA, Fdid #MB A WAL HE, /-5 GCHH Xt 5
VWRVEARITN . y4h, 15V R 245 G CLH ZLR4n il
Hihsa_circ 00001443255 Fil, P Fi R0, et
miR-502-5p/AD AMO4175-F G CAH HLXT BV DI EA it 245
Akkﬁﬂ.

F—J5 1, circRNAIE A H = GCH IR IT 2511
TR, Peng I 78 R BN, TEIEATH 251G CYli R
circCUL2RIE Nif, it F&ikcircCUL2 ] J# i ceRN AL
T g PSS A miR-142-3p, LIHROCK2AIP62(1IFRIE, i
E WS AR EILC3 M Beclinl (1%, MITTHIHIGCAN i
I, 5 7R U, 4k, Sun®E TR, 5
BRI GCAT LA L, BT 24 I GC ATl fidcireMCTP2
AN N, T FiEcireMCTP2 W] 3@ i i 45 AL
FfmiR-99a-5p_L M TMR3FIP62 1Rk, JF FIHLC3AN
Beclinl [JFRIA, i) [ W i 3G 58 G CAH B 0T I )
U, BRI, circ_00015467E BLYLFISATH 24 1
GCAH LRI R P RIE R, i FiEcire 0001546 1] iH
ISk miR-421/ATM/Chk2/p5315 5, 175 S GC4H LR
T2, SEHRGCHH T BV bR B o Rk,

3.2.2 EAHALIT 54 circRACGAPILER & JE AL FE )
GCYuHRIA i, ‘E/E NmiR-36571 1345 LI ATGT
[R5, 75 S GCA AR B I HIHIA M IE T, /r S GC4 iR
Xof B 5 JE IR 25 10, LivS P 508 W, circPVTI/E4E
FZWET 25 G CAH SR A b 2Rk i, ed it i 4 i
W FmiR-124-3p_FHZEB1 3K 1A, MZEB1&E-cadherin
(R B M5, PTINEEEMT, #EM 5 5 Ho A2 I
24, 4k, XS OB RiE, EGCAH+, (KA %S
cireNRIP1RIA i, & ] i i 3 41 45 &rmiR-138-5p, [
WHIF-1a Ik, (RIEERE, 5 50@ 40 AR %1
NEE, S EE AT T GCH R S-FURIM 254, 554,
circMTHF D22 —Fi{E 853 Hh ZE M 24 1 GCA il ik
WIcircRNA, ‘Bl 5miR-12476 41454, _EIHTSHI
ABCCI{3RIE, NARCFHIZRIZE, (2t #HEM 30 ]
GCATARYAT:, WIS GCHIMXT %35 i ZE 1R 247", Lu
VIR 5T RIE, hsa cire 0031452(tHF%circHECTD1)/EGC
LR AP 2k EiR, circHECTDIE AmiR-137() >
T4 FIHPBX3AE, HIMIGCARRII T, A=At
Diosbulbin-BFJifi 2.

3.3 CRC fEEERVEHEN, CRCZ S = KaH WA
T, 20204 Fr 7 R IL 180 5451, FET- A H0io173 AP,

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

1243

ME4E, 5. circRNASTEBECARIPB IS CPEV I FIERE

EIXTCRCIMIEASTIRATEFAR, BOTALIT.

3.3.1 S-AUAREE: S-HURENE(S-FU) & —Fia g
JZW, C 2 BT CRCIIALTT, LLS-FU IR
BEAVAIT WO HBIR B T CRCHIAEAEZRT. SRITI, %}5-FU
(RITR 25 P 20 ™ B R 1 5-FUXFCRC &3 157 277,

HeZ5WIE 7t 2 1, circ_000703 13813 ceRN AL 42 71
YEHmiR-133b/ABCCS4H, (R CRCAUFRIIEIEIT A, 5
T CRCAMIX 5-FURITR 21, cire-PRKDCIE IS HE4FE
W fmiR-375_EIHFOXMIZKIX, HuiWnt/B-cateninif 2,
et 7 CRCANMEIIEETETE R S = 2817 M, R #FCRCHNJI
Xt 5-FUIMN 251, Lige" HJF e IE, cire_00328337E5-5H bR %
g 1 BEL b AT 24 fR C R CALZR Be 4 i o 2238 B 5513,
BIBE TS SE A miR-125-5p_ EIAMSIIRIE, H
CRCAUMIJE T I (L ik L H, N I 0] S-SR e
VLRI 2.

B[RS, A 5%E KM, —YcircRNASIECRCZH
SURNZ0 i Hp v] 38 SR LT 25 URE . Ren 5 F R
HH, circDDX174ECRCZH LA A 2205 R, iRk
cireDDX 17 7] 14 5 I8 40 o} 5-F U UM A HIICRC
. HALH S cireDDX1 7 ffmiR-31-5p L K ANK1
Fik, RN T, FHI 2022 REMT, Mfide s
CRCX5-FUIP BUB A K.

3.3.2 44k WangZE P58 KT, hsa_circ 0005963(HF4k
ciRS-122)7F B YD1 Z5CRCHLZ e A h 20k 1M,
H5 ST 24 S EAH G, AN AMIE TR IA, BLVD I EAT
25 4 it F () AN A T c iR S-12238 32 B B vb R A AR
D, AR RE B miR-122, EIHPKM2RIEIL, M
AR HENERH A AIATPE B, RFEA B CHiz 2005 8 FIA B
PRV RHENE, T S CROM BIb RIS = E i 24, 5
A, A S EIRE BV FELES 1 S PIBKKA S R 45
A EERIBIHE BRI S EDH XTI RS, #E i {2 ik
circCCDCO663KIE, FAAITIN 24", LaiZ™ it 7t i,
hsa _circ_0079662ifidce RN AHLHI| 5miR-324-5p5e 4+ %
iy, FIHHOXAZK X, 1l TNF-cu@ 24| CRCAH
AT, 1755 CRCANMLNT BLIDRIEATi 251, ZhangZ5™
WFFEARIE, circ_00715897EEHTH 24 FfIC R CZH 2L R4 i
FZrhik B, circ 007158955 K AT #IHICR CX R4
M2k, . ITRARZE, LT, i —P
TR, circ 00715891 i 7% 4+ 1445 & miR-526b-3p,
FIAKLFI12/92K, #fI4rfai T, 2 S CRCXHI
BRI 2.

3.3.3 HtbAbyy 24 XiE R, 1ERE R ZIHCRC
HEUVRAIRE A, circCSPPIRIFRIE i, ‘eididceRNANL
75 425 SrmiR-944, ¥EFFZD7(13 R 1R X (UTR )B4
IRFZD7FRIEACY, EECRCAIRAIIGSE . TR, 1R285F
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P4 T, (RHECR YNNI 85 R 2. 7559 —F
WFFEH, circ 0016807ECRCL L ) ZRik s T H ek i
FESE IEH A, HUd L, circ 001680 14 [fmiR-3405K
EEBMI 123, (EFCRCT4RMuksE, % S CRCRT
P B R 2451,

3.4 R4 & B8 (esophageal cancer, EC)/g: tt 5 yEH A
LI, R R RSO, SET R E O, &
E IR 2N iEYE (esophageal squamous cell carcinoma, ESCC)
SEECH f i WL Z 28R, 5 Halr— 2P Bl kA 1E
I ES REFRIEIT . BT A7 REE IR T #xHA
TR T FRTTHR, (HEC R HISEATERIRIRAE,
NEBFH AL WA, (TN 25 2 S BESCC
HIEA R EZER ZZ .

Qu& I FLRIE, circ 00061687EECZHZ. 2l
LI 2340 R IE iR, circ_0006168i@id 5miR-
194-5p 354k 45 & FIHIMIDICE ik, M #EECYH
s 5 AN LI T, AP EEBEN 2. 5
WEFeARaE, 76 385 e i 24 i & e 20 SUR 4 i o,
circPSMC33RIA T i, 1 #FikcircPSMC3 ] i ik ceRNAHL
i35 4 1 45 A miR-10a-5p_EIHPTENZ %, {EiFECH
PR, T SRECKT 75 JE % JE U™
3.5 AR SRS (pancreatic cancer, PC)s& — Rl M FEE
i TS Z M RGURIER. 20204EPCIIE IR R A
2.6%, FET-HNA.7%>. T R HPERA ] &, 80%[HPC
BTN R IR, BT, 7 P kT R I PR
RE BT A SR, TRk 25, PCEH
T 2.

LivZ T 4RIE, circHIPK3TE # PUABIE R 251PC
R A b Ik I, eE AR AR Bt miR-330-
5p LIBMRASSFIRIL, EEPCAIGTE . T/, REM
EMT, F-H0i 40 1, 25075 A P CAN X & Fifhisz
24,

4 INEERE

S22, AR R ARG RN A SR A 1 — NI AL,
circRNASTEVH 4 F g s A7 it 245 (11 F 45 2ok
R Z T FURIESE. cireRNAs EA 2H 23N f 8 28 S e,
WA TRAEA 2 S SR b, T3 cireRNAsF IS A
FHORIFALRIAN R, —J5TH, PRORRNAR] fe il i i =5
HFIAMERBERIRITH A, — S FEE N BUEIRRRNATE
Z MR oh R Rk, IS 2 2T 2RO, HRR I I
[ BT — M LE AR e MRV T HE 0, RS 1K
L IRRN AT XS IR RV TR, —T5
1], HFcircRNAsHA =3B E e P LA miRNA
BB Z HmE A0 8, FIRRN A IR KA TT 45 2
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. AR, FEANE L PRAUFIMER 73 WA I cire RN AS BE 7%
GG ARAT I 2, BRI, 75 XA A E ) circRN As
BT Z (R FE, CAFE R R 22 P g it 2 A0 i f Ml
HcireRNAsKIAF &, PAMEdEcire RNASTE R 2 T

TR . BAR H AT M ocireRNAsH T HuE iR
T SCERIROE, FRISAEARSK, BB circRN As# 78 71k
25 7 HUmin 25 s DURAE TS B A, B
circRN A1) il it A BB A vo IR A7 i 25 TR R &R

B [ o

5 ZEXE
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Abstract

Gastroesophageal reflux disease is a common gastrointestinal
disease that can be effectively treated by drugs alone.
Proton pump inhibitors are the currently mainstay drugs
for the treatment of gastroesophageal reflux disease, but are
insufficiently effective. Vonoprazan, which is a new type of
drug that inhibits gastric acid secretion, has been employed
for the management of gastroesophageal reflux disease. In
this article, we comprehensively review the current evidence
regarding clinical efficacy and safety of vonoprazan for the
treatment of gastroesophageal reflux disease to guide the
clinical decision.
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RO Th pKafE 9.3, D) \BETBRE BIIRIBRE—ZS pKalE3EE93.8-5.0, W\ BIHRE BITRIREL —T5
TRFS e BIRINE MaRE, Ttz sl BIEERBUA, BB
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©EE SRREATRABVNERIE, (EFRTEE LR EBHIIRMNRTFEE3-5 d
S{eatiized 85 GERDEILBIT %), I12/94-8 wk 85 GERDEILBIT %), I512/94-8 wk
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We2H AN DURIEZH B N pHAE #2250 55, RIR R AR
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RIERFD 2015 2016 2020
T 200 WE. BYIRNE 200 NE. BEYERNE 200 WE. VRN
MANE 294 404 468
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NERD & # fif FARUEFEPPISHU AT 2/ 145 5, #e
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Abstract
Nonalcoholic fatty liver disease (NAFLD) is a growing
health problem associated with metabolic syndrome.

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

Liver sinusoidal endothelial cells (LSECs) are highly
specialized endothelial cells located between the blood
and other liver cell types. They are composed of window
pores, have high endocytosis, and play an important
role in maintaining the overall liver homeostasis. Under
pathological conditions, LSECs may be the key event of a
variety of chronic liver diseases. In this review, we introduce
the unique physiological structure and function of LSECs,
summarize the main changes of LSECs in NAFLD (including
sinohepatic capillarization, angiogenesis, vasoconstriction,
proinflammatory effect, and fibrosis) and their pathogenesis,
and discuss the influence of LSECs on the progression of
NAFLD, with an aim to demonstrate the potential efficacy
of LSECS targeted therapy for NAFLD.
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Group Inc. All rights reserved.
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B HE AR RS 14 JH g 107 2 e A0 TR T s A ¢
(nonalcoholic steatohepatitis, NASH)". £122%[{/NASH
ot M AT YA, BRI O S s T DA
il XU EAT 2%, (5L RTIE 3 7] F TR T NAFLDIRF R Y
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ITAERNAFLDI R RALH AT 2 20T, “%
HAT” RV 2 B 45 3 [ 4R H T 5 Bk 5z
WEFIHEANAFLD, K |2 “#73 7 FERHA
Ji 1 6 2 AR BT 0 E D A R R R TR
WL REWTH 24 b, i £ 15 107 T SN B
ZH A0 (liver sinusoidal endothelial cells, LSECs) A i & 223k
Pt TR, SR e R A 1 P R
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AN H B

JFFFEE B SI2 5 20 A R =1 S5 A B A kg, ST 4 e
1, N Bz 4l (endothelial cells, ECs)FIT (i Eufile k. /N
JHFRE B C 24 o B bric 4l i fr122%, 0K T A4t
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J 1) 5 LR B LS EC s A B AR A (LG B 4H i 5 1k
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W e VAL S5 RE Dy R U i HE BB 118 Ak, s T
AHIEHIS S8, $2H T LSECSHE Ay 7 T 471

1 LSECSHYAIR4EFAF0TNAE

LSECs{ESS K EBAT 2 U7 T ks, LSECST U 52
B, IS R IR I A B R B R S, NS KRS
FARZIN50-150 nm T FL”. B FLAE LA 5 3 P AN
Wk AR HA B A EAR, Had s AR g N M
RS Bsc il MishE A, FEEA. NEkE A/
P A 2L RRLSECsHIZRIE 28, ££ T fLAsh AL+
EE EEAEA. AT ERB. AR D A2 L
e AR, LSECSKIHIE 364 2 FE R 2 44, LUK
AN AR S R AR SC IR 701, Ao b & A B i
DI RE I FEI AN A RS, 12 F AN A A Ao

AR S A EAFLSECs B AT g iB @ A5
ThE S, A6 IR H FFE G, LSECsA] LL7s 41 & . g
. AR, ANFUBERCRI R AR o3 B RORL AT HAth B
o/ NF B LI AR BURL IR e P54 bR ™. LSECsilid ik
BeMBE . WRIXHTR OO IR R R, RS
FESR i o ss ¥ )5 4 S R BUAR N P kR aE &
KE LI, LSECsID A2 125 ] [ 4H Bdh A\ s o i bt
b, RIET AR K1 A

LSECsit i 55 43 WAVE F P VR A A4 1) 58 i
LAY, AR EIRR IR /N B R, LSECsIfa B8 & 4>
WA Wt A4 A2 A R 7 (hepatocyte growth factor,
HGF) -3 &8 A=, AR 1 40 i 3 58 5 7
A LSECSREAEFFITITAAAS, (RERIT A ARGH M (hepatic
stellate cells, HSCs) /253t Fh 241 fd (kupffer cells, KCs)/1J&H
HIRA". BEAP, LSECSII 55 43 W Pt AR SLZE R AL 75
FEEES T “PERn” FIANBE, HRTX PiFhss
IR M ERIUERY By, T W TR B A 4E 40 B A K
[X]-F(fibroblast growth factor, FGF}{g 5% “{552&/0”
MR AT B (.

LSECstH & —Fi i B [\ LbR AL Rk as, REGg R
T T BY 2 7= A i 5K R0, DAk if % 4 384 A,
st £ Y R AR S P S PR L2 517 B R
MR AN L BE AT UL A 2 S LSECs T () B2 &
FAME N A K752 43 (vascular endothelial growth
factor receptor 3, VEGFR3){& 5, if5 FHGFRIX, fil & i
YA fr 1 5
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2 LSECsZ 5SNAFLDIIR AR

TEFAZSE N, LSECsRILH BN FREST . PLRAPILT
YA RIRTY, EATTE AT M A SR AR, 5 LR E P
IR A7 (AR T M A7 k™. — LB s R, 1E
NAFLDR AR B, LSECsHARMRIERANE, fEARTE—
SE IR AR, Kus®:P R I, 72 IR & 155 S INAFLD
NEAEAL R, LSECsH @ FLEAIE N, EEE1S LR,
LR PERTFIBR RIS R JRE FU 5 KM CPIP1
FE TR P A T BEARE A K AR, FERILSECSX A4
REMAVRATIERIVE, FTRESTEIMENAFLDIEFE, HAHERR
TEZHH 53 25 P o o LA SO (0 mT REE. BEET RI(16 h)
TR T B NRIIR I N AN LSECS, IEIEMAPKAK
SR T RS 5 AL AN B AN B AN AR SR Rk
R Rk, 2 R B, (6T 2 Rr S TR
i J5, LSECs IR SR HL a5 My A The, 453 35 AT )
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2.1 FF & £ E AL FESVRIBCR, LSECsH F- 5w %
AN 2 T B 1, HAFE 22 E
FLICI BRI H AT B B I L R AEL SEC s R i 3R T 5
JURAPY. Miyao5 P HIE B B 40 1 5510 7T B ik & A4 AT
AR VEBINASHFHAM B i v, HRz Ak
ZNASHWMHA. B40 ML s R 35 i A 58 A e, 1l
fE SR EThRERZ DPIRIE YR AP L. 5
MRV P o B A S R TR (784K, SLSECSTH &
FIFLER 2 2 IAIAFAE R 2R h 4t 4/ 35 Jo A ) o e SR A
Disse ™ i) HH TR T B S IS AR A Bl T fLIM £ 2k
AP, MIMREAS T HT RS A B IR 1 R4 i sk
4, X EHSCSIEOE ML LEAL B A F1f R

B4 I A B DI LA 3 R e 4 1 B, H R E
TUMIEAS. HS CsHUH4H A 75 WA 158 P R AR K R+
(vascular endothelial growth factor, VEGF)i# I NOK Al
R LI AERFLSECSTF P, X2 T REf N AR
MUl 25 B0 E LS 5@ B IS A FENotch(E
S, Hedgehog (Hh)f S 3Bk, ai# @l iHy
eNOS/sGCHIDLLA F ik e g B4R MLE A, J5+#imid
WX AZ A RIBMPYZS:2 5 B 4IIE 1h .

7, BANMELFILSECs B H I N FRE
(5535 T BE, REma R 2R IE 2 (1 Y, S8R
G R P AL S 2 PFE A i AR, o B AR O B
& N R B FLIE U 5 (4 9 B AR e M G TR A 1, LU
D REFINLSECSIBIE I PR, B = P ARG A
(/N P LSECS & FLEL B 1 &k b, 51 kT 2 1)
FF R AR, B M A LSECSAMN B A2 Fe 45 44, T
NI G N = B % L S o B 8 e SN I Sl
I A SR 7R P, A2 1) I WO R T B
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2.2 AR FhRRIEAT N T RERRG A BT A LA IR AFAE
[ — i BERAS, BRI E SCA IR s &7 ik
Ihaesz 4. R G R, LSECsM A6 [ 4 7k
(WINO. HEAEEE ) eI B & 1
AR R A2 BN HFNOR BE 5 M L 5K /7
{14 B B L 5K 77, IR L SECsPY i ) fig s 3 22
KU W B — A & i (endothelial NO synthase, eNOS)
TR RS, ki R AR 5 1 BEL 7188 I 5% 1 B AR .
Francque®5 i 1 K BB 45 P2 EENAFLDI K
BRI Bk s ) S T o, T DR O (8 5 7 2 R
F ARV (R R AR — 2 TIEFFEAL I LR, BR 7 eNOS
TR DA, AL (superoxide dismutase,
SOD)FHE B E M 5 NOR B, TERR—Fsi A
IR EF LA - SRS R 2, 1E— D BEARN O A1
%[36]'

P9 Bz DB RS 52 A ZEN AF L DR 0725 1 Fr 5L 391 B,
FAE M AT REAL R SR B RN RO R B9
F IR kew /)N SRR S5 7R H 45 9ORE 32T 4 4b T2 5%
PORT LB J7 38 0. NOTE PR AN S AL SRS i, i
AR LY PRI AT SORE LT AEAL I L LY, JrF
AR K BRFF AR I HS P B2 D Repetig, R Iyt 2 AR B3
Y87 T P B SR A T R AEL ™,

LSECsIhAE AR IR v] GETE My 2 AL 2 v e 5
EAEH]. fENAFLD', N B DhRerEG ae S EBUH IR DT A
WALFNFEF (k. SEIAE BIN OB S BUF A K &2 AR Wi
DO, {REHSCs iR £F e 2 R g™, FopLEe AT
AES N ORI A B4 T 15 8 A R DR AME 5 4% 5, 40
i) IR P R A= AT R TR A 24 B SRS M NO s>
R REAE R AT 2 A E R b R HEVE L, NOCAIE B AT A
YEFFHSCs I IR, Jk/DHSCs %k 75 TNOMII A il i
BEHISOEY, LR IR ML SECSFIHS CsH i AeNOSH]
HIFIL-NAME th eI LSECs4EHFHSCs# 1L (it /1.

TEVINNGYT b, — P ENO A, V-PYRRO/

NORESGENAFLD/IN FRAB AL 14 T i A P 0 28 I 6
i E . Ay T RGP BRAR T TFR KR T 107 2 R CATE
JAFREAK 5B Hr AR BIRE SE, HBE o AL AT g5 11
JFF A K LF247 A 1A e s R SR AL S AR 3 O, Wnids
SteNOSFILFE T A k.
2.3 s AR MU AR, SR8 IIERTAEE 1 8 AR B
A L RN, B i S e S RE — e i i
B, @A RBES AR I, 5SS S
“F+(hypoxia inducible factor-1, HIF)AH 22, A il & [ 41
PP A A A AT, Sl U LR, AE X SR
B SN, LSECsA B ] LUkt B /0 W VEGF.
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TNF-o.. [i& 42 B Z2(angiopoietin-2, Ang-2)F1 5 FJ3 7Y
AWt {4 K Frizzled(Fz) 5 1t 5% A kA afn & A= ™).

55 158 A BORE 56 1R 43 - S T 7 SR M AR
(LS5 P PR I A BT U6 T AEN ASHI B, R H4
AR A R 3 AR TS AR SE N ASH AR 3 U LIS Ang-2
ACFE T, FENASHENYIBRL A, AU VEGFAI
CDI0SHIZRIEHE N, 1 REMLEE B T 1E 5 M RSk
%[50].

IR AR R R IR 25 A0 58 R AR L AR 7 2
HRE GV, I A R 2 R I A A
JR AN A0 AR ELAE 5 SR, ¥ i 245 5 il g,
WIVEGFAIVEGF2 {4 (vascular endothelial growth factor
receptor, VEGFR), Ang2 flI Tie2 32 {A%%. VEGF f] Jlli i 7
Y1t 28 5 I T T v T T @B M, W i P A 1 3
NASHH L VEGE/KF_ETF, M e i A4
KA 152442 (vascular endothelial growth factor receptor 2,
VEGFR2)i577 AT LT VEGE, B I A48, ifi N1
PR — Pl A P A M8 A= 1 B B 350 10 9 97 (6%
W2, HAUIE A R T 0A N T H 454 VEGF-AR)
BEAIPY. A R (R B ANG I HTANGR) i Tie % 4
P S SR IR I A A 1, 72 JOREN R IR,
ANG2HCN EZ W ML A 5 5, M Tie2 & H 4E R
FRAEMANGUE S, Rdbgrd Mg Ak, T8 i
RGP, ERTT I, L1088 MIHIAN G215 5
T, I PRI AL 5, e AR A T 4% 30 4 TE AL
2.4 18 X ik BIRENAFLDRIWIEM EXLSECs K T%E |
PLRAEH, (HBEENAFLDI K, LSECSIZH#TIRIFIE %
TR R DR, FEA BRSO T, LSECs 73l K
=4I A AL R P (W TNF-a, 1L-6, IL-1F1CCL2)
BORKCs™". KCsTEAT S B40M & 05 plasas, HEimEsh
e AR 95 1) R RE R, 78 T B B AR PR B, Bt BE R
Z 5K CsHuE R R A EH 1 & F(WTNF-a.
IL-6AIMCP-1) ", 35145 i AR 40 B AN 8 S B R ik ¢
FEA R, et — B ORLSECS KRR, {3 40 s 8
FraE™ LSECSZ M ok £ HAE H BRI AE F1, _E ROk B
S FICAM-1. VCAM-1FIVAP-1, {5 A4, S35
AR N SE. 283 LA B I 2, LSECs Mt 52 PEA
J A 8 K ) G B R, BRI N A 1) 2 T4 il
%Bﬁj\[m].

TEUREE R AT JE TR TT L, B R R B FHTVLA-4
FURIIHIVCAM- 1A VLA-4%] A% SRR VE FH, T4
BAZANLLE AEIE /IS SR KILSECsIA] [k B ANES P Je a7,
2.5 AR Al Rl BF LT 4k Ak 2 TS5 b 40 i 4 356
(extracellular matrix, ECM)id FEVTRRIZ5 5, HH -4 AR
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PR TTHS Cs e 4. 8 I faf S iR i A v B,
Z: 5 HS Cs¥s M2 - 440 [ K F(Wa SMA, TIMPI,
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S i SR 12 a2 4 i ) T 20 B A SR B TR A, ok
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3 &P

AEFDIRAS T, LSECS/R 4B FRS 1S I, & A I JF
B I B FLAHIRR G S5 FRFAE, fED)RE FLSECs 5%
AR N B E AR &P 5K . PR FIPAF 4EAE A,
FFREELE 55 0 W E H PR B4 ZENAFLDHY, LSECs
S IRHUN R S, e R TR F U R
UM A, N B DhRERR RS A A2 T AR A P 1 L AR B,
HAEME AR R 827 1E. 7TENASHF B, LSECsH Bh T
JF A ARG SO AF4EML, st b, HULEILRARR

2021-11-08 | Volume 29 | Issue 21 |



BiEE, 5. HFEARMRSIFEEIIEIHMEITREVAZF R

(4 31 G BT S 7 R PR P B IR B %
FAE SCEE, G i AR S A b ok R D), (H AN
IR B BR DT, RIS SRLSECsHIR B ARk X REHES
NAFLD3 & 5% Ak, Bl &8 ZMia)7 SR E a7
IHRERAMILSECS, L@t #i# Notchsk Hh% & 7,

it

THIANG-2. FHAIVEGF-ABHTVEGFR2HI L A
%, @I PR VL A4k S i K e

%, WA

LSECsThAEASAL ML, HLSECSHBNIATTNAFLDH#E
RRARHE, N FFIEZR s AR 2 W Ra T S 1

J7 .
4  BEER
1 AR BRI IR B 04 35 #1(20185F 2 #THR). 52 AT IRy 242 &

10

11

12

J3aishideng®

2018; 21: 177-186 [DOI: 10.3760,/ cma j.issn.1007-3418.2018.03.008]
Sanyal AJ, Harrison SA, Ratziu V, Abdelmalek MF, Diehl AM,
Caldwell S, Shiffman ML, Aguilar Schall R, Jia C, McColgan
B, Djedjos CS, McHutchison JG, Subramanian GM, Myers RP,
Younossi Z, Muir AJ, Afdhal NH, Bosch J, Goodman Z. The
Natural History of Advanced Fibrosis Due to Nonalcoholic
Steatohepatitis: Data From the Simtuzumab Trials. Hepatology
2019; 70: 1913-1927 [PMID: 30993748 DOL: 10.1002/hep.30664]
Buzzetti E, Pinzani M, Tsochatzis EA. The multiple-hit
pathogenesis of non-alcoholic fatty liver disease (NAFLD).
Metabolism 2016; 65: 1038-1048 [PMID: 26823198 DOI: 10.1016/
jmetabol.2015.12.012]

Pasarin M, Abraldes JG, Rodriguez-Vilarrupla A, La Mura
V, Garcia-Pagan JC, Bosch J. Insulin resistance and liver
microcirculation in a rat model of early NAFLD. | Hepatol 2011;
55:1095-1102 [PMID: 21356259 DOI: 10.1016/jjhep.2011.01.053]
Maslak E, Gregorius A, Chlopicki S. Liver sinusoidal endothelial
cells (LSECs) function and NAFLD; NO-based therapy targeted
to the liver. Pharmacol Rep 2015; 67: 689-694 [PMID: 26321269
DOI: 10.1016/j.pharep.2015.04.010]

Baratta JL, Ngo A, Lopez B, Kasabwalla N, Longmuir K],
Robertson RT. Cellular organization of normal mouse liver:
a histological, quantitative immunocytochemical, and fine
structural analysis. Histochem Cell Biol 2009; 131: 713-726 [PMID:
19255771 DOI: 10.1007 /s00418-009-0577-1]

Hammoutene A, Rautou PE. Role of liver sinusoidal endothelial
cells in non-alcoholic fatty liver disease. | Hepatol 2019; 70: 1278-
1291 [PMID: 30797053 DOI: 10.1016/j.jhep.2019.02.012]

Poisson ], Lemoinne S, Boulanger C, Durand F, Moreau R, Valla
D, Rautou PE. Liver sinusoidal endothelial cells: Physiology and
role in liver diseases. | Hepatol 2017; 66: 212-227 [PMID: 27423426
DOI: 10.1016/jjhep.2016.07.009]

Zapotoczny B, Szafranska K, Kus E, Braet F, Wisse E, Chlopicki
S, Szymonski M. Tracking Fenestrae Dynamics in Live Murine
Liver Sinusoidal Endothelial Cells. Hepatology 2019; 69: 876-888
[PMID: 30137644 DOI: 10.1002/hep.30232]

Sun X, Harris EN. New aspects of hepatic endothelial cells in
physiology and nonalcoholic fatty liver disease. Am | Physiol Cell
Physiol 2020; 318: C1200-C1213 [PMID: 32374676 DOI: 10.1152/
ajpcell.00062.2020]

Di Martino J, Mascalchi P, Legros P, Lacomme S, Gontier
E, Bioulac-Sage P, Balabaud C, Moreau V, Saltel F. Actin
Depolymerization in Dedifferentiated Liver Sinusoidal
Endothelial Cells Promotes Fenestrae Re-Formation. Hepatol
Commun 2019; 3: 213-219 [PMID: 30766959 DOI: 10.1002/
hep4.1301]

Géraud C, Evdokimov K, Straub BK, Peitsch WK, Demory
A, Dorflinger Y, Schledzewski K, Schmieder A, Schemmer P,

WCJD | https://www.wjgnet.com

13

14

15

16

17

18

19

20

21

24

25

Augustin HG, Schirmacher P, Goerdt S. Unique cell type-specific
junctional complexes in vascular endothelium of human and rat
liver sinusoids. PLoS One 2012; 7: €34206 [PMID: 22509281 DOL:
10.1371/journal.pone.0034206]

Van Berkel TJ, De Rijke YB, Kruijt JK. Different fate in vivo of
oxidatively modified low density lipoprotein and acetylated low
density lipoprotein in rats. Recognition by various scavenger
receptors on Kupffer and endothelial liver cells. | Biol Chern 1991;
266: 2282-2289 [PMID: 1989982]

Carambia A, Freund B, Schwinge D, Heine M, Laschtowitz A,
Huber S, Wraith DC, Korn T, Schramm C, Lohse AW, Heeren J,
Herkel J. TGF-B-dependent induction of CD4"CD25 Foxp3'Tregs
by liver sinusoidal endothelial cells. | Hepatol 2014; 61: 594-599
[PMID: 24798620 DOI: 10.1016/jjhep.2014.04.027]

Ding BS, Nolan DJ, Butler JM, James D, Babazadeh AO,
Rosenwaks Z, Mittal V, Kobayashi H, Shido K, Lyden D, Sato TN,
Rabbany SY, Rafii S. Inductive angjocrine signals from sinusoidal
endothelium are required for liver regeneration. Nature 2010; 468:
310-315 [PMID: 21068842 DOI: 10.1038 / nature09493]

Lafoz E, Ruart M, Anton A, Oncins A, Hernandez-Gea V. The
Endothelium as a Driver of Liver Fibrosis and Regeneration.
Cells 2020; 9 [PMID: 32290100 DOI: 10.3390/ cells9040929]

Zou L, Cao S, Kang N, Huebert RC, Shah VH. Fibronectin
induces endothelial cell migration through f1 integrin and
Src-dependent phosphorylation of fibroblast growth factor
receptor-1 at tyrosines 653/654 and 766. | Biol Chem 2012; 287:
7190-7202 [PMID: 22247553 DOI: 10.1074/jbc.M111.304972]
Rabbany SY, Rafii S. Blood flow forces liver growth. Nature 2018;
562: 42-43 [PMID: 30275551 DOI: 10.1038/ d41586-018-06741-2]
Gracia-Sancho ], Russo L, Garcia-Calder6é H, Garcia-Pagan
JC, Garcia-Cardena G, Bosch J. Endothelial expression of
transcription factor Kruppel-like factor 2 and its vasoprotective
target genes in the normal and cirrhotic rat liver. Gut 2011; 60:
517-524 [PMID: 21112949 DOI: 10.1136/ gut.2010.220913]

Lorenz L, Axnick J, Buschmann T, Henning C, Urner S, Fang
S, Nurmi H, Eichhorst N, Holtmeier R, Bédis K, Hwang JH,
Miissig K, Eberhard D, Stypmann J, Kuss O, Roden M, Alitalo
K, Haussinger D, Lammert E. Mechanosensing by 1 integrin
induces angiocrine signals for liver growth and survival. Nature
2018; 562: 128-132 [PMID: 30258227 DOI: 10.1038/ s41586-018-
0522-3]

Kus E, Kaczara P, Czyzynska-Cichon I, Szafranska K,
Zapotoczny B, Kij A, Sowinska A, Kotlinowski ], Mateuszuk
L, Czarnowska E, Szymonski M, Chlopicki S. LSEC Fenestrae
Are Preserved Despite Pro-inflammatory Phenotype of
Liver Sinusoidal Endothelial Cells in Mice on High Fat Diet.
Front Physiol 2019; 10: 6 [PMID: 30809151 DOI: 10.3389/
fphys.2019.00006]

McMahan RH, Porsche CE, Edwards MG, Rosen HR. Free
Fatty Acids Differentially Downregulate Chemokines in Liver
Sinusoidal Endothelial Cells: Insights into Non-Alcoholic Fatty
Liver Disease. PLoS One 2016; 11: 0159217 [PMID: 27454769
DOI: 10.1371 /journal.pone.0159217]

Miyao M, Kotani H, Ishida T, Kawai C, Manabe S, Abiru H,
Tamaki K. Pivotal role of liver sinusoidal endothelial cells in
NAFLD/NASH progression. Lab Invest 2015; 95: 1130-1144
[PMID: 26214582 DOI: 10.1038 / labinvest.2015.95]

O'Reilly ]N, Cogger VC, Fraser R, Le Couteur DG. The effect
of feeding and fasting on fenestrations in the liver sinusoidal
endothelial cell. Pathology 2010; 42: 255-258 [PMID: 20350219
DOI: 10.3109,/00313021003636469]

Cogger VC, Mohamad M, Solon-Biet SM, Senior AM, Warren
A, O'Reilly JN, Tung BT, Svistounov D, McMahon AC, Fraser
R, Raubenheimer D, Holmes A]J, Simpson SJ, Le Couteur DG.
Dietary macronutrients and the aging liver sinusoidal endothelial
cell. Am | Physiol Heart Circ Physiol 2016; 310: H1064-H1070

2021-11-08 | Volume 29 | Issue 21 |



26

27

28

29

30

31

32

33

35

36

37

J3aishideng®

[PMID: 26921440 DOI: 10.1152/ ajpheart.00949.2015]

Xie G, Wang X, Wang L, Wang L, Atkinson RD, Kanel GC,
Gaarde WA, Deleve LD. Role of differentiation of liver sinusoidal
endothelial cells in progression and regression of hepatic fibrosis
in rats. Gastroenterology 2012; 142: 918-927.e6 [PMID: 22178212
DOI: 10.1053/j.gastro.2011.12.017]

ChenL, GuT, Li B, Li F, Ma Z, Zhang Q, Cai X, Lu L. Delta-like
ligand 4/DLLA regulates the capillarization of liver sinusoidal
endothelial cell and liver fibrogenesis. Biochim Biophys Acta Mol
Cell Res 2019; 1866: 1663-1675 [PMID: 31233801 DOL: 10.1016/
jbbamcr.2019.06.011]

Desroches-Castan A, Tillet E, Ricard N, Ouarné M, Mallet C,
Belmudes L, Couté Y, Boillot O, Scoazec JY, Bailly S, Feige J].
Bone Morphogenetic Protein 9 Is a Paracrine Factor Controlling
Liver Sinusoidal Endothelial Cell Fenestration and Protecting
Against Hepatic Fibrosis. Hepatology 2019; 70: 1392-1408 [PMID:
30964206 DOTI: 10.1002/hep.30655]

Matz-Soja M, Gebhardt R. The many faces of Hedgehog signalling
in the liver: recent progress reveals striking cellular diversity and
the importance of microenvironments. | Hepatol 2014; 61: 1449-
1450 [PMID: 25152210 DOI: 10.1016/j jhep.2014.06.041]

Xing Y, Zhao T, Gao X, Wu Y. Liver X receptor a is essential for
the capillarization of liver sinusoidal endothelial cells in liver
injury. Sci Rep 2016; 6: 21309 [PMID: 26887957 DOI: 10.1038/
srep21309]

Herrnberger L, Hennig R, Kremer W, Hellerbrand C, Goepferich
A, Kalbitzer HR, Tamm ER. Formation of fenestrae in murine
liver sinusoids depends on plasmalemma vesicle-associated
protein and is required for lipoprotein passage. PLoS One 2014; 9:
€115005 [PMID: 25541982 DOI: 10.1371/journal.pone.0115005]
Rosado E, Rodriguez-Vilarrupla A, Gracia-Sancho J, Monclts
M, Bosch J, Garcia-Pagén JC. Interaction between NO and COX
pathways modulating hepatic endothelial cells from control and
cirrhotic rats. | Cell Mol Med 2012; 16: 2461-2470 [PMID: 22436078
DOI: 10.1111/}.1582-4934.2012.01563.x]

Sacerdoti D, Pesce P, Di Pascoli M, Brocco S, Cecchetto L,
Bolognesi M. Arachidonic acid metabolites and endothelial
dysfunction of portal hypertension. Prostaglandins Other
Lipid Mediat 2015; 120: 80-90 [PMID: 26072731 DOI: 10.1016/
jprostaglandins.2015.05.008]

Garcia-Pagén JC, Gracia-Sancho J, Bosch J. Functional aspects on
the pathophysiology of portal hypertension in cirrhosis. | Hepatol
2012; 57: 458461 [PMID: 22504334 DOI: 10.1016/jjhep.2012.03.007]
Francque S, Wamutu S, Chatterjee S, Van Marck E, Herman
A, Ramon A, Jung A, Vermeulen W, De Winter B, Pelckmans
P, Michielsen P. Non-alcoholic steatohepatitis induces non-
fibrosis-related portal hypertension associated with splanchnic
vasodilation and signs of a hyperdynamic circulation in vitro
and in vivo in a rat model. Liver Int 2010; 30: 365-375 [PMID:
19840249 DOI: 10.1111/}.1478-3231.2009.02136.X]

Gracia-Sancho J, Lavifia B, Rodriguez-Vilarrupla A, Garcia-
Calderé H, Ferndndez M, Bosch ], Garcia-Pagén JC. Increased
oxidative stress in cirrhotic rat livers: A potential mechanism
contributing to reduced nitric oxide bioavailability. Hepatology
2008; 47: 1248-1256 [PMID: 18273863 DOI: 10.1002/ hep.22166]
Pasarin M, La Mura V, Gracia-Sancho ], Garcia-Calderé H,
Rodriguez-Vilarrupla A, Garcia-Pagén JC, Bosch J, Abraldes ]JG.
Sinusoidal endothelial dysfunction precedes inflammation and
fibrosis in a model of NAFLD. PLoS Orne 2012; 7: €32785 [PMID:
22509248 DOI: 10.1371/journal.pone.0032785]
Gonzalez-Paredes FJ, Hernandez Mesa G, Morales Arraez D,
Marcelino Reyes R, Abrante B, Diaz-Flores F, Salido E, Quintero
E, Herndndez-Guerra M. Contribution of Cyclooxygenase
End Products and Oxidative Stress to Intrahepatic Endothelial
Dysfunction in Early Non-Alcoholic Fatty Liver Disease. PLoS
One 2016; 11: e0156650 [PMID: 27227672 DOI: 10.1371/journal.

WCJD | https://www.wjgnet.com

BlEE, 5. FEARMRSIFEEIHIEH MR UHE

1259

39

40

41

42

45

46

47

48

49

50

51

pone.0156650]

Graupera M, Garcia-Pagén JC, Parés M, Abraldes ]G, Rosell6
J, Bosch J, Rodés J. Cyclooxygenase-1 inhibition corrects
endothelial dysfunction in cirrhotic rat livers. | Hepatol 2003; 39:
515-521 [PMID: 12971960 DOI: 10.1016/s0168-8278(03)00347-7]
Schild L, Dombrowski F, Lendeckel U, Schulz C, Gardemann
A, Keilhoff G. Impairment of endothelial nitric oxide synthase
causes abnormal fat and glycogen deposition in liver. Biochim
Biophys Acta 2008; 1782: 180-187 [PMID: 18206129 DOI: 10.1016/
j-bbadis.2007.12.007]

Deleve LD, Wang X, Guo Y. Sinusoidal endothelial cells prevent
rat stellate cell activation and promote reversion to quiescence.
Hepatology 2008; 48: 920-930 [PMID: 18613151 DOI: 10.1002/
hep.22351]

Doulias PT, Tenopoulou M, Greene JL, Raju K, Ischiropoulos
H. Nitric oxide regulates mitochondrial fatty acid metabolism
through reversible protein S-nitrosylation. Sci Signal 2013; 6: rs1
[PMID: 23281369 DOI: 10.1126/ scisignal 2003252]

Marrone G, Russo L, Rosado E, Hide D, Garcia-Cardena G,
Garcia-Pagéan JC, Bosch ], Gracia-Sancho J. The transcription
factor KLF2 mediates hepatic endothelial protection and
paracrine endothelial-stellate cell deactivation induced by
statins. ] Hepatol 2013; 58: 98-103 [PMID: 22989565 DOI: 10.1016/
jjhep.2012.08.026]

Maslak E, Zabielski P, Kochan K, Kus K, Jasztal A, Sitek B,
Proniewski B, Wojcik T, Gula K, Kij A, Walczak M, Baranska M,
Chabowski A, Holland R], Saavedra JE, Keefer LK, Chlopicki S.
The liver-selective NO donor, V-PYRRO/NO, protects against
liver steatosis and improves postprandial glucose tolerance in
mice fed high fat diet. Biochern Pharmacol 2015; 93: 389-400 [PMID:
25534988 DOI: 10.1016/j.bcp.2014.12.004]

Abraldes JG, Albillos A, Bafiares R, Turnes ], Gonzélez R, Garcia-
Pagén JC, Bosch J. Simvastatin lowers portal pressure in patients
with cirrhosis and portal hypertension: a randomized controlled
trial. Gastroenterology 2009; 136: 1651-1658 [PMID: 19208350 DOI:
10.1053 /j.gastro.2009.01.043]

Carmeliet P, Jain RK. Molecular mechanisms and clinical
applications of angiogenesis. Nature 2011; 473: 298-307 [PMID:
21593862 DOI: 10.1038/nature10144]

Coulon S, Heindryckx F, Geerts A, Van Steenkiste C, Colle I,
Van Vlierberghe H. Angiogenesis in chronic liver disease and its
complications. Liver Int 2011; 31: 146-162 [PMID: 21073649 DOI:
10.1111/§.1478-3231.2010.02369.]

Ehling J, Bartneck M, Wei X, Gremse F, Fech V, Mockel D, Baeck
C, Hittatiya K, Eulberg D, Luedde T, Kiessling F, Trautwein C,
Lammers T, Tacke F. CCL2-dependent infiltrating macrophages
promote angiogenesis in progressive liver fibrosis. Gut 2014; 63:
1960-1971 [PMID: 24561613 DOI: 10.1136/ gutjnl-2013-306294]
Lefere S, Van de Velde F, Hoorens A, Raevens S, Van Campenhout S,
Vandierendonck A, Neyt S, Vandeghinste B, Vanhove C, Debbaut
C, Verhelst X, Van Dorpe ], Van Steenkiste C, Casteleyn C, Lapauw
B, Van Vlierberghe H, Geerts A, Devisscher L. Angiopoietin-2
Promotes Pathological Angiogenesis and Is a Therapeutic Target in
Murine Nonalcoholic Fatty Liver Disease. Hepatology 2019; 69: 1087-
1104 [PMID: 30259536 DOL: 10.1002/ hep.30294]

Coulon S, Legry V, Heindryckx F, Van Steenkiste C, Casteleyn
C, Olievier K, Libbrecht L, Carmeliet P, Jonckx B, Stassen JM,
Van Vlierberghe H, Leclercq I, Colle I, Geerts A. Role of vascular
endothelial growth factor in the pathophysiology of nonalcoholic
steatohepatitis in two rodent models. Hepatology 2013; 57: 1793-
1805 [PMID: 23299577 DOI: 10.1002/ hep.26219]

Huang Y, Feng H, Kan T, Huang B, Zhang M, Li Y, Shi C, Wu
M, Luo Y, Yang ], Xu F. Bevacizumab attenuates hepatic fibrosis
in rats by inhibiting activation of hepatic stellate cells. PLoS
One 2013; 8: 73492 [PMID: 24023685 DOI: 10.1371/journal.
pone.0073492]

2021-11-08 | Volume 29 | Issue 21 |



BiEE, 5. HFEARMRSIFEEIIEIHMEITREVAZF R

52 Korhonen EA, Lampinen A, Giri H, Anisimov A, Kim M, Allen s00535-012-0651-7]
B, Fang S, D’ Amico G, Sipild TJ, Lohela M, Strandin T, Vaheri A, 57 Neubauer K, Kriiger M, Quondamatteo F, Knittel T, Saile B,
Yla-Herttuala S, Koh GY, McDonald DM, Alitalo K, Saharinen P. Ramadori G. Transforming growth factor-betal stimulates the
Tiel controls angiopoietin function in vascular remodeling and synthesis of basement membrane proteins laminin, collagen type IV
inflammation. | Clin Invest 2016; 126: 3495-3510 [PMID: 27548530 and entactin in rat liver sinusoidal endothelial cells. ] Hepatol 1999;
DOI: 10.1172/jci84923] 31: 692-702 [PMID: 10551394 DOI: 10.1016/s0168-8278(99)80350-x]
53  Ford AJ, Jain G, Rajagopalan P. Designing a fibrotic microenvironment 58  Ribera J, Pauta M, Melgar-Lesmes P, Cérdoba B, Bosch A,
to investigate changes in human liver sinusoidal endothelial cell Calvo M, Rodrigo-Torres D, Sancho-Bru P, Mira A, Jiménez W,
function. Acta Biomater 2015; 24: 220-227 [PMID: 26117313 DOI: Morales-Ruiz M. A small population of liver endothelial cells
10.1016/j.actbio.2015.06.028] undergoes endothelial-to-mesenchymal transition in response
54  Miyachi Y, Tsuchiya K, Komiya C, Shiba K, Shimazu N, to chronic liver injury. Am | Physiol Gastrointest Liver Physiol 2017;
Yamaguchi S, Deushi M, Osaka M, Inoue K, Sato Y, Matsumoto S, 313: G492-G504 [PMID: 28798084 DOI: 10.1152/ ajpgi.00428.2016]
Kikuta J, Wake K, Yoshida M, Ishii M, Ogawa Y. Roles for Cell- 59 Weston CJ, Shepherd EL, Claridge LC, Rantakari P, Curbishley
Cell Adhesion and Contact in Obesity-Induced Hepatic Myeloid SM, Tomlinson JW, Hubscher SG, Reynolds GM, Aalto K,
Cell Accumulation and Glucose Intolerance. Cell Rep 2017; 18: Anstee QM, Jalkanen S, Salmi M, Smith DJ, Day CP, Adams DH.
2766-2779 [PMID: 28297678 DOI: 10.1016/j.celrep.2017.02.039] Vascular adhesion protein-1 promotes liver inflammation and
55 Zhou LY, Zeng H, Wang S, Chen JX. Regulatory Role of drives hepatic fibrosis. | Clin Invest 2015; 125: 501-520 [PMID:
Endothelial PHD2 in the Hepatic Steatosis. Cell Physiol Biochem 25562318 DOI: 10.1172 /jci73722]
2018; 48: 1003-1011 [PMID: 30036883 DOI: 10.1159/000491968] 60  Wang R, Ding Q, Yaqoob U, de Assuncao TM, Verma VK,
56  TamakiY, NakadeY, Yamauchi T, Makino Y, Yokohama S, Okada Hirsova P, Cao S, Mukhopadhyay D, Huebert RC, Shah VH.
M, Aso K, Kanamori H, Ohashi T, Sato K, Nakao H, Haneda M, Exosome Adherence and Internalization by Hepatic Stellate
Yoneda M. Angiotensin II type 1 receptor antagonist prevents Cells Triggers Sphingosine 1-Phosphate-dependent Migration. |
hepatic carcinoma in rats with nonalcoholic steatohepatitis. | Biol Chem 2015; 290: 30684-30696 [PMID: 26534962 DOI: 10.1074/
Gastroenterol 2013; 48: 491-503 [PMID: 22886508 DOI: 10.1007/ jbcM115.671735]

A Gt KRR HIMESR A RALR

ISSN 1009-3079 (print) ISSN 2219-2859 (online)  DOI: 10.11569 © 2021 Baishideng Publishing Group Inc.
All rights reserved.

L4 Yﬁﬁ °

(#RFAKWRE) HA., AEHEAAHK

AFAR (AR A A E) [HERFRET]SISSN 1009-3079 (print), ISSN 2219-2859 (online), DOI: 10.11569, Shijie Huaren
Xiaohua Zazhi/World Chinese Journal of Digestology), & —AHRHEN31/MNME . . BIEX . FIEEBREHATBUX A71947 5
Foroa 4 R0 BTG 2 23 S 5 RIS B R AT PRI 2 A I 235, B ARt ] P 5 b F) 5 R 27 A0 5 2 Ak e AR 2 i A Sk
T FEAE 45 10 B 2L W R s SR S R 5 SR P Mk 1) S, A — P A HER, R RIS, BRAR . B A4 mr LA
IR — A SZBR B G ok S SRR A S0, T ARSI 0 BT I DGR A R, B B (R X i iR 2 S A AT I P 45 T
A RO 7835 AR S5, AT ) 5B 2 S SRR e S (it — 2D (0 #E .

B 7 ATFAEELZ AL, (IR AR NG5 053 — R (0 2 e Ml i 2 (1 70 20 FRUB, B s 18 SC R & i AT — 4 it A&
M BRI RS 5 18 /R8N, BARSREG 1S 5. SRIRalFl. SEER HAR. SEI0Uik. SEIag L, Seishit. RENIR.

(A A A8 BN N AR EE. B, B I B, &85m. Bkt 38muon. ITELOR. IT
WP« RBRPC . Y. MBI E L. AT, MBS, IE%. BUEYSE, UK B B eh e i, f£ik, &
KINERZA. BRI RE LR RA.

CHEFAE N TEA A2 RED 10 B A H AR 5 5 B 10 5 73 252 R 9 25 AR 1) 6 SR % I PRSI i R ik it e 7 A 45 45 LA s
PR SISO, MRS AMBREE R RERZ . MRS, RTERE A Y. HEY. WEY. MNBITE. R
2 BT SRR IR AR AT SN PR &, TR RN, v B B RS

Baishideng® WCJD | https;//www,w}'gnet,com 1260 2021-11-08 | Volume 29 | Issue 21 |



ARV & 51 A i

TE£53878: https:/ / www .baishideng.com

DOI: 10.11569/wcjd.v29.i21.1261

HFRAEL N BZYE 2021F1158H; 29(21): 1261-1268

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

W& JR 55 8%, CLINICAL PRACTICE

B o-3PUFARBIIINE RN TEZ LG EEREIFTN.
Mm¥ERsN. RERESEIGRE BRI S0

E & T Rah

R, ERF, R, o5 TR TH—ERES WA 3L 7k
315010

&5 TEN TZ2METREENR.

EERRH: EEO0F VSN, VEES, RSNATARUE,
IEFHENE L.

BAER: B2, TBEID, 316010, TR T HHIIAS, TRHE
—Ef5R. yi88476371@163.com

WHSEIRA: 2021-04-14
B5EBHE: 2021-05-20
BEZEEE: 2021-10-08
FELRHHAREIEE: 2021-11-08

Effect of »-3PUFA-containing early
enteral nutrition on energy intake,
blood glucose fluctuation, immune
status, and clinical outcome in
patients with severe multiple injuries

Jing Dong, Zhi-Yu Wang, Qi-Song Qiu

Jing Dong, Zhi-Yu Wang, Qi-Song Qiu, Department of
Emergency Medicine, Ningbo First Hospital, Ningbo 315010, Zhejiang
Province, China

Corresponding author: Jing Dong, Attending Physician, Ningbo
First Hospital, No. 59 Liuting Street, Ningbo 315010, Zhejiang
Province, China. yi88476371@163.com

Received: 2021-04-14
Revised: 2021-05-20
Accepted: 2021-10-08
Published online: 2021-11-08

Abstract

BACKGROUND

Patients with severe multiple injuries are in a high metabolic
state and are prone to malnutrition. Early enteral nutrition

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

is particularly important. Omega-3 polyunsaturated fatty
acids (@-3 PUFA) can provide energy for the body, possibly
by regulating the immune status, energy metabolism, and
blood sugar levels of patients with severe multiple injuries
to improve the clinical outcome.

AlM

To investigate the effect of -3 PUFA-containing early enteral
nutrition on energy intake, blood glucose fluctuations,
immune status, and clinical outcomes in patients with severe
multiple injuries.

METHODS

Eighty-two patients with severe multiple injuries treated
at our hospital from February 2019 to February 2021 were
randomly and equally divided into a study group and a
control group. The control group was given conventional
early enteral nutrition and the study group was given ®-3
PUFA-containing early enteral nutrition for 7 d. Serum
nutritional indexes [prealbumin (PA), albumin (ALB), and
total protein (TP)] and inflammatory indexes [C-reactive
protein (CRP), white blood cell count (WBC), and tumor
necrosis factor (TNF-a)], immune indexes [immunoglobulin
M (IgM), immunoglobulin A (IGA), immunoglobulin G
(IgG), CD4+/CD8+], fasting blood glucose (FPG), mean
amplitude of glycemic excursions (MAGE), and energy
and protein intake were compared between the two groups
5 and 7 d after treatment, and clinical outcomes were
recorded.

RESULTS

Serum levels of PA, ALB, and TP in the study group were
significantly higher than those in the control group after
5 and 7 d of treatment (P < 0.05). Serum CRP, WBC, and
TNF-a levels of the study group were significantly lower
than those of the control group after 5 and 7 d of treatment,
and serum IgM, IgA, IgG, and CD4"/CD8" levels were
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significantly higher than those of the control group (P <
0.05). The FPG and MAGE levels of the study group were
significantly lower than those of the control group after 5
and 7 d of treatment, and the energy and protein intakes
were higher than those of the control group (P < 0.05). The
incidence of MOF and SIRS in the study group were lower
than those in the control group, and the total hospital stay
was shorter than that in the control group (P < 0.05).

CONCLUSION

-3 PUFA-containing early enteral nutrition can reduce the
inflammatory response, increase energy and protein intake,
improve the immune status and nutritional status, reduce
blood glucose fluctuations, decrease the incidence of MOF
and SIRS, and accelerate the recovery process in patients
with severe multiple injuries .

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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TR LA(P<<0.05); FF 4846975 dv 7 dJ& s 7FCRP.
WBC. TNF-oK-F¥&TF 2R84, fiFlgM. IgA.
IgG. CD4'/CD8 7K-F 3 & T 24 BB Z8(P<<0.05); #F méﬂ
74975 d. 7 JEFPG. MAGEK-FHKT 2B 4, 4
. BORBANETH S TARLAP<0.05); frfméﬂ

MOFX& £ &, SIRSA & FA 3 IRLAAK, BALLTAT A
Bt R 4L4E(P<<0.05).
21t

S o-3PUFA T A ERTRESE S L5 54K
JER N, «fgr’jﬁléﬁé\ FOREANE, TR EL L
RS BRI, BV ﬁz%/%/;;:zb %{«xMOF. SIRS
V& X Wl 3 P Ein

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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0 515

Z ROFRAEARIFINURS R 2= T, 2B UL
HIFROL B B R A B R AR, e 2 R R
S5 N, MURTE ROECIRAS T T RHRIRA, ReEk
HINFE, EEWHEN, 5 SECEFRAR, B, e
SCHE OO 2 R A B — T AT R . IR
FEINREIRI N E A E R oA A A
BAER, XIBTia i ThRe v . Rt RS A R IR
RE, LA R st 4 Bk B B Y. o-3 2 R A
itz (omega-3 polyunsaturated fatty acids, m-3PUFA) A A
L FTNEIRR, Al AN AU ftat &, I BA %
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AL BE LSS N R JORE A RS EA, BT
L™ % B B S o-3PUFAR R I A E 7, fER
D ueE R A RERA KT LA IR
PREE R, E AT FEHE BB AT 50K FH BTG HE I
PRIFFFT, R 7T 5 0-3PUFA R PY s 7060 7 5 2 A5
HHERIEA . RPN R RSN, B ™
HERREEFIRIT T RNHE RS BT
wr.

1 SRIRTSE

1.1 A4 156 H12019-02/2021-02 [ ™ 5 %2 % 147 £ % 8245,
DABE WL REAL 1 L EO B o B Fed . WA, %41
LT S N N+ N 2 71| N U a o e S Ly
fEERIRI RS> 24 11 (acute physiology and chronic health
evaluation scoringsystem, APACHE II )i¥-4) {5 /™ & J&E
(injury severity score, ISS) VP4 A 3545 5 K13 ] (P>
0.05), %&1.

PINFRE: DA PRI SRR 45, ISSTF
or=1657; BA SERIRIRIE; A\Fif524-48 hTA
EIRIRYT; BN R, IS A E F S

FEBRBRAE: ASPHIRRG I, ST 5L AL
TEPIR L, 0l B FRIRANIE R, A Je R EGRASE
G PERRFA T, A L TG 28 55 7™ T
P8 6 mol B FH I B A i e D Re 2, BR
4D 7 o-3 MR DT BRI 77, Ak T S R B FL A, B PR B
ABE7 dWFETE ARG T AN TR E I IRIACE.

1.2 7 AR T A EK B 6L Bt
SR PR T S PRE T T it

(22 BUE 1 9)20-25 keal/(kg-d); 2-3 wk
25-30 keal/(kg-d); >3 wk 30-35 kcal/(kg-d). R4 &4k
RS TREAMG T EE, AHS T «-3PUFAR
Wil NE TR, BB N % E FRHRI[5.4 kI/mL, Bi&
5390 mmol/L, &8 H/529.3 g(18%). /KA 152.0
2(32%)~ JRMi36.0 g(50%), FA g & o-3PUFA (S
HIZGEBR A, EZ5%ET: 120150040)1.5 g]. X HRAL T
FA N E TR, BB N s FREIR[5.4 KI/mL, 23
J£390 mmol/L, F & 1)5i29.3 g(18%) /K A452.0
2(32%)~ MEi36.0 g(50%)1FK & o-3PUFASY, HAE 77
Feo ST I AL, AT A A AR AR TR, 21 EH
AP TR S A CENTREHEE N 2 R &N E
FRACR AL M H %, 1)524-48 hN R B 2 B8, KH
BERRAEBERFEREN, WY EE 25 0B .
PIZHIIIETTT d.

1.3 IR AR 0l FIRIT R VRITS dv 7 dETP SR
FIMIEE TR RIERNIEbR R dRbn. 2 HE M
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Bl (fasting blood glucose, FPG)~ H N FH47 M b 5 sl
(mean amplitude of glycemic excursions, MAGE)PL & i
& EERAE, GiHImIRES R IO
1.3.1 d i &35 KERHS mLBIEF Ik Mm24, 1
#3 L3500 r/minf% 3 £5.0 10 min, HBUILTE, 47 F-80 C
UKHH, F5K. R HABECKMANCOULTERAU 640
RS 4 B B A A A € L& 1T H 2 H (prealbumin,
PA). [1%5 [ (albumin, ALB). /& %5 [(total protein, TP)
K-
1.3.2 3O RO 3845 IUMIEARAS, R Ik S )82
BRI 5 ¥ A O 375 Jie 98 PR JE IRl F--au(tumor necrosis
factor-o,, TNF-o)7KF, {71 &0 B L L2 AR
AR~ BCA AR AR, R Speid i bk kil C
.85 [ (C-reactive protein, CRP)/KF, i &8 B LifF
VO A RH AT IR A ], SR X T-4000157 84 2 T fig
1 B 1040 23 A7 SO0 € 4 T $(white blood cell,
WBC)/KF-.
1.3.3 %k 4847 KA P sk I 4 2 3k 8 A
M(immunoglobulin M, IgM). %%k & [ A(immunoglobulin
A, TgA). FfEERE I G(immunoglobulin G, IgG)7K T, 37
G H BRI IRA R R4, R AR 4 i
{X(FACS Calibur, 3% EBD A &])ill 2 CD4'/CD8 /KT,
1.3.4 o 4B SRAT RS I AR 4REE2 bl 1 4R
A MHE, 5% H A3 B 3 1R E (mean amplitude
of glycemic excursions, MAGE). %5 il f#(fasting
plasma glucose, FPG), [KIVGJ7T 75 B 1 &0/ % 7 I
HARYAMAGET5.
1.3.5 62, ZAOMBAZRIERLE E: Gibidxk
HZREFRRTREE. EARBARE, BHICURIT
IFIA] . B RE I B 4 B SO5E NV 2R B 1iE(sy stemic
inflammatory response syndrome, SIRS). % % E I
(multiple organ failure, MOF) & “E &I, LA A FE28 d
I B4

GEit AL TR A AL R HISPSS 22,081 14, T4k
BB IR, Ky 5, 1 &%k Limean £ SDA
iR, PYALIA] O BOCR FHSLRE AR A 3, AN IR [A] L 2 1A)
L HAEH N EbRH EE W ETT ZF /i, P<0.05%
NEFASRIFE N

2 BR

2.1 feiF E AR AGATARCE BRI EOR, BILLIMIEPA.
ALB. TPACFALIA AR E] 5 22 BAER ML, 257
B X P<0.05), B4 MiEPA. ALB. TP/KF
PErE O, HE— B E A, ARl b, AR YT R
MiEPA. ALB. TP/AKFLE, Z RG24 S, A
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®1 —wBEN

B B R sEEk T onEIESEY  SSIEAE R
i = wm v WD) s sommt TR R Ei
iyasava= Y 19-74 45-85 23/18 15-25 17-30 10 12 5 7 7
(46.89+10.13)  (65.29+7.15) (2045+2.08)  (2328+3.09) (2439 (29.27) (12.20) (17.07) (17.07)
SHEE 41 20-76 46-83 19/22 16-27 16-31 9 14 6 8 4
(45.33£11.07)  (66.32+6.86) (2126+1.85)  (2254+3.25) (21.95) (34.15) (14.63) (19.61) (9.76)
thy’lu 0.666 0.666 0.781 1.873 1.057 0.285
P 0.508 0.508 0.377 0.065 0.294 0.776

APACHE II: RIHEIRZSISIHRRIAIID RS 1T 1SS iRAEE.

=® 2 WEESAIBIEEREVXELER(mean + SD)

. PA(mg/L) ALB(g/L) TP(g/L)
= P “amm arsds BRIdE Bl BnsdE BRIdE Bl BrsdE B8R dE
bARA 41 11938+ 13425+ 15048+ 2826+ 3757+ 3916+ 4953+ 62.16 + 65.69 +
10.63 13.72%* 17.50%° 3.17 4.04%® 452 5.18 6.27% 7.14%
YR 41 11672+ 12406+ 12802+ 2914+ 3308+ 3524z 50.64 + 55.79 + 59.17 +
12.04 14.27° 15.84° 2.75 3.52° 3.96" 4.32 5.38" 6.52"
FHB, PHB F =8322, P =0014 F = 7588, P = 0.021 F = 6.897, P = 0.041
FBYIE), PRYE) F = 11.034, P<0.001 F = 12.984, P<0.001 F = 8.065, P = 0.025
RE, PRE F = 7458, P = 0.019 F =8.159,P = 0.017 F = 6.541,P = 0.046

SENERWIRALE, P <0.05; SALATHILLE, °P<0.05; PA: HIBES; ALB: BES; TP: BEB.

® 3 WEGISRIGINGE

SER BT L (mean + SD)

e . CRP(mg/L) WBC( x 10°/L) TNF-alpg/mL)
b RA ] arssdi@ Jars7dE B3R BS35dE JeiIs7dE ARl Af35dE Bf37dE
A 41 47.06 + 16.85 + 10.14 = 15.38 + 6.79 = 6.27 + 12.04 + 6.93 + 5.89 +
9.85 5.03% 3.16™ 2.74 1.46™ 1.02% 2.83 1.58% 1.25%
WiRA 41 4574 + 29.86 + 16.05 + 14.60 + 912+ 743+ 11.39 + 8.65 + 7.25+
11.79 6.95" 4.08° 3.28 2.25° 1.38"° 3.46 2.06° 1.61°
FHB, PAEE F = 10.156, P<0.001 F = 6598, P = 0.040 F = 10697, P<0.001
FEYE, PEYE) F = 13.795, P<0.001 F = 8603,P = 0.011 F = 13.798, P<0.001
A28, PR F = 11.321,P<0.001 F = 7.020,P = 0.032 F = 11.025, P<0.001

SENERWIRALLR, °P <0.05; SAEBTHILLE, °P<0.05; CRP: CRAIES; WBC: BAHRITEY TNF-o: FIBIAEHES —a.

HIRYTS dv 7 dJE FRMIEFRFR K388 T X IR A, 7
HEGHERE X (P<0.05); AR ThE, FARITS d 7d
Ja PR MR bR AP B AR T AT iR =, ZE A St
SR (P<0.05), 2.

2.2 KE R A8ARKF BT R, AL IMIECRP,
WBC. TNF-o/K A AN ] 5 22 EAE R AL,
ERBEGIRE LP<0.05), A MiECRP. WBC.
TNF-au/K P FEAGE 3 58 K. 35 P L, ZHIA b g,
WY RTIMECRP. WBC. TNF-a/K FHLEE, 27T
gt X, HER RIS dv 7 dE R iE e bR KR

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

PR T XA, ZRA g5 8 (P <0.05); A LA,
PIIAITS dv 7 dJE R Mg Fa sk TR A 467 il
FEAIK, 22 A Giit B X (P<<0.05), 3.

2.3 s i fIRAGARAKT BRI OR, RALILEIgM,
IgA. IgG. CD4'/CD8 /K F-4HIa]. N[EIa] i Je A2 HAE
R, ZRA R E X P<0.05), T A MIEIgM.
IgA. 1gG. CD4"/CD8 /K- Vi mMEEE K. dE—H W
PIECER, AIAIELER, PRAHIERYT T MIEIgM. IgA. IgG.
CD4'/CD8 /KL, 7w oguit e X, WHFdAiayrs
d. 7 dF LR ImiE AR P T RHR AL, #RE 401
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x® 4 BEBISRIGINESRZIBIVKIELL B (mean £ SD)

DRIDEBERER. IIEK). RIS NIBREBSHZIN

IgM(g/L) IgAlg/L) IgGlg/L) CD4*/CD8*

= P Sarsm sa75 dB 8757 dB SaTSAl 8735 dB 8137 dE JAISAl 18535 dn 8157 dB SaIsAl 8735 I 8537 dE
H5xH 41 076+ 132+ 157+ 136+ 1.81=% 198+ 796+ 963+ 1005+ 1.16+ 1.68=+ 1.79+

028  0.36% 039 026 035 040° 083 112" 129° 032 037" 041®
NUBRAE 41 080+ 104+ 126+ 143+ 159+ 171+ 824+ 886+ 947+ 127+ 145+ 158+

025  0.30° 0.34° 0.23 0.29° 037" 076 093 1.06° 028 032° 0.37°
FAE, PAB F = 7.025, P = 0.033 F = 10.485, P<0.001 F = 6598, P = 0.040 F =7.102,P = 0.028
FEYE, PEYE) F = 7.952,P = 0.020 F = 12.163, P<0.001 F = 7.154, P = 0.030 F = 7.952,P = 0.020
RXE, PRE F = 6.987, P = 0.039 F = 10.966, P<0.001 F = 6.320, P = 0.048 F =7511,P = 0.022

SENBERWRALR, P <0.05; SAEBTHILE, P <0.05; IgM: BEIKESM;

IgA: RIBIREDA; 19G: REBIKEDG.

R 5 WLEBISHIGFPG. MAGEKIELL#(mean + SD, mmol/L)

. FPG MAGE
-z BEL  amm BFsds  BRTdE sersal BFsds  erTde
iagavas| 41 9.75+2.38 6.24 +0.97* 5.39 +0.72% 4.49+1.16 2.73+0.81%" 2.29 +0.64®
WiRH 41 9.06 +2.69 6.93+1.15° 6.18+0.84" 418+ 1.27 3.69+1.03° 3.17 +0.86°
FZEE), PHE F = 11.518, P<0.001 F = 13.021, P<0.001
FEYE), PRYE) F = 14.895, P<0.001 F = 15.987, P<0.001
RE, PR2E F = 12.037, P<0.001 F = 12.644, P<0.001

SERBIRWNIBALR, P <0.05;, SAEATHEICE, °P<0.05; FPG: ZRIENEE; MAGE: BRTIIMIERIEE.

&6 MEETS5d, 7dE8E

EBRBASEE(mean +SD)

[A==RN

55 - BESBAZK) EHRB\BAZ0

58¥35 dig 38537 dig 58¥35 dig 8537 dig
ifRA 41 4675.64 +615.49 5518.72 + 697.46 35.94 +6.39 41.59+7.83
SUHRAE 41 3161.53 £576.42 3927.29 +739.18 30.57 +5.75 36.04 +6.97
¢ 11.497 10.027 4.000 3.390
P <0.001 <0.001 <0.001 0.001

FE(P<0.05); AN EE, WAIRITS dv 7 djE iR
TETEPRACPRAR IR AT B, E R A S E X (P
<0.05), 4. K.

2.4 FPG. MAGE #{&5# iR, 4IFPG. MAGE/K
SPAATR] ASRI ) 5 S A2 AR AR LG, ZRA SRR
X(P<0.05), WFFLLHFPG. MAGE/K V- FAR IR & 5 k. 3t
—P I LLEE, Al EE:, AYRITRIFPG. MAGE/K Y
b, ZRIEG X, RAEYTS dv 7 dIEFPG.
MAGE/KFHME XL, 2 758 Guit24 8 L@P<0.05);
AL, WLIAITS dv 7 dJa ERFehrK A 4
TRITHTFRAR, 250 ok 28 L(P<<0.05), 3KS.
25%775d. TdEREE. BORENTE HARYLIAITS .
7dfEReE. EARBAEYETRAA, ZRE51T
= (P<0.05), #6.
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1265

2.6 & R 2 Byt oL RULBISERE.  ICUTRYT I IEIAR L, 22
STGT R THRAMOF R A%, SIRS KR AE R Bt
TR, SRR Ao IR, 2 78 it (P
<0.05), 7.

3 iTie
WGt RN AR, il BAMEFESERNZ K
P BF RGN, QMR T AL TR E TR R 5 507, 18
P RIEE R, 2 R4 C N <408 FHAFSE T8 A )R
RS, Hil R, 25 % R R AR B N IE R
ITRVE F7 3R, IRAEARAT Tk >, R, s E £
RATIETT B, SO TR IO

B SCRHE T LUE TR N Bl s b& ) SRIEE
FEAksh, I AN R 2 AE SRR AR T, FHAS SR e
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® 7 MERKRERETLER

1A% BIEL FRIEER (%) MOFAZ SR (%) SIRSAZ R (%) ICUsBF3 BEl(d) BEEzETE)d)

HRA 41 3(7.32) 4(9.76) 7(17.07) 5.08+1.59 34.32 £8.27

NIRE 41 5(12.20) 12(29.27) 15(36.59) 5.52+1.83 41.156+9.74

tly’ 0.139 4.970 3.976 1.462 3.423

P 0.710 0.026 0.046 0.249 0.001
MOF: Z3ERIR; SIRS: £ERERNLRSIE, ICU: BERPFE.
A 2 B 25
- 1.5 ~ 2
3 S5 15
= < 1
< 05 < 05

0 0
EITH TS A BT dE EITH mITs A BT dE
B e B iR B 7es B e
C 15 D 2
—~ + 1.5
< 10 a
Sl o 1
B s 8 05
0 0
BITET AITsdE BT dE IGITHT GITSdE AT dE

B v dH B OAHERAE

W PvdH B OATHEZE

1 FEATS RIS REIEK L. A FIZHIG T RIS MiHIgMACELLES B: TRZHIGTT BTG IMISIeAZKCELL RS, C: I4ATT AT SIS
IgG/K RS D: I TRTGIECD4/CDS 7K HEEER. 1gM: SRR M, TgA: SRR A; 1oG: SEERENG.

W AR =R AL, SN AR IRE 77, 3 e ik 2
M, BRI TR I, 14)524-48 hN HE IR 3R, A
(ERI R IR N T oy~ % N N5 G = ) 7B R VB 7 N
P B i E R P T e e AR, TS I P B AR
VAR SR R A, RS R S IR B AR,
{H 7™ 8 2 R A% B TR O BOBOIRAS TR, AR 400) B
B, OEFREHREEEIN, 5K KN, TR
UMK UG, HeF it AR 90 230K % 0-3PUFA -
Al B RN T 2 e R, B EOR, MOFAR
A SIRSKAEH G E AR, ST R (84 Fréas, o]
UL, 755 LR P08 7R b, N o-3PUFA RN
P E 2 R A B R R, SCRIRIRES . A TidE
M, 2R B S FR A R H) B bR R,
A G IR YLSE I RO R AR A, A BT DR AE R, L
WG, ARG RER, FFRAIRITS d. 7 dEREE.

FEARAR, DLKIMIEE FRIEFRPA. ALB. TP/K-F3
T RTRZE (P <<0.05), BiEH & o-3PUFA R 1Al P & 77 1]
N L R BT 2 IR AR, A TR R
8. JRHNET, 0-3PUFAR —FKEEIRIIR, 20 H5a-
TWRRER . — BN I TR IR, 2
i B /INER AR AR E A S R A R A B ) BB R
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W, TE R WG N E 7R R E AN R o-3PUFA, REBSIEZENL
IRHAE AR AR, mEftE. EAREAE, dhmik
EEHEFRRE,

KEMFFEUESEY, P E G5 )5, HLAA AT RIS
A, — 7RI BE )R AR BLRE, 51— TR
PUBRG RIEDIHRE T, 2R A A kg, Rtk
PR 2 AT R AT AT IR R, e B A
IE A B R T HUAA G PR AS I B, A FU 4 v A1,
7R 4IAITS dv 7 dEIMIECRP. WBC. TNF-a/K P4
X HRZAAI, 0-3PUFAJE T N FR B, Fr s —+ ok
AW TR TUAER BAA E TR, EL A e 4
A E . A SRR Y, 0-3PUFARTRD KIE T 0-6
Z AR R A3 IR 28 3 1 e R 9 RE A ORI, ik
M G SR B B, A AR 5 fa LA S RE
[FIARHIF FE 45 R — 3. AW FOE AN RIVR YT T 2 o s
FEARHEATRTLE, KPR A& 0-3PUFA R I A & F-1897
FHIMiEIgM. IgA. IgG. CD4'/CD8 /K153 Z T,
ARES FRIAIT 7 R IER R AR TR E A R, AT
PRI A B L S A K i SRAERUG AR, RIS 1E
W A TE R, (R AR A R R R D Re e &, ki
HESEALR G ThRe, TR I P e S5 5 Ao A BE
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AT R, T 5 O A 3 B A R A - P 43T
SRR = A, DU RRSE AL T = ARUPIRES, 15
R R B0 R v IR, VAT 2 A5 ST i e 4t
15 AR DGR 2R, ik il i 5 i) U B2, LAY/ If
FEBBNE A R a3, AR & o-3PUFA R P
E RN T 2 R A A, PTRAR O fa R A
SN, FAEIETT JIGFPGY MAGE/KF, $ 0E [ v A
SRR IR e LRI RS PO A Ry, (R B4 F AL
BONSIR, T KA 1 BT RE VR TR — D IRAIE.

4 g

25 b, #o-3PUFAR- W P98 75 vl il ™ 8 2 R 1 6
A B RRE IR SRR TE, ORI B G 52 3 % M IR
it A3 R U K sh, PP e R A, 1
INBER. EAFIBAR, BEENAE FRNL, PRICRTE
TAG AR, (2B S AR R AN A AP R
o-3PUFARR 70} % 8 22 R A5 28 (A S FR AN, (BARHTF 7
ZAikE NEUR D, AR08 KT R T a) ik
ATIRNIRIIE.

NERR

AL =
S 52

7 2 R i B BT BORIR AR, AT RIEE R, %
KA C <408 FHAESE T E AL R AL, Tsi ™ E 2 K
D7 EF DI B, Xof i R I R R B B RO

Eosliivy/t7/A

BN 0-3 2 ANEFHERIR (omega-3 polyunsaturated
fatty acids, o-3PUFA)F-HA)l7 P8 75 5 T 7 5 2 k1
F, IR A RIEDT, SCEENUAE TR, DA
51— Ak, IE A R IR ).

XA

AHIE FC 2 E H bR A E 2 R R AL E TR
DUy BBETEOL, feidt ™ 2 R B IR AR, H&
o-3PUFARJfiz A & TR T 5 2 R 0, L
AR EARBAR, M EH R ETRRIETH
RORY, A BT B R AR, X PR A™ 2 e i 2B
A RIRSS R RA EEE L

X%
AHEFRNIER B AR = CABEAIE 738324211 Lu g 43 A it
L XFHEZE, TR AR IR
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AT & 0-3PUFA Sl A8 IR B ™ 2% K Al
BB TE RS FAR, RN S S M5 3, A3 30 ]
IBEACT- 35, AR RBERE, BEEHUAE FRIRDL,

Bostiig

AR TE 2 1Ont ™ 5 2 R 4] B AT 0-3PUFA R
WA EIRIGTT, KRBURT IR IR K P 8h, SEAnpLARGE
B, BARBAESHIARRORE. BRI ARA
RUFSGE, NP G E R R, MBI RS R AA

BFROL

2R
A2k NBi b, A 4 R AT
B3 I NS, XSRS 15 B A SR
TR R A RARAT U IR, A5 TEARI S0t
N
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o THAANEEE L ARG S TP EEZ L
fele . B B KA NIRIT %
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2 FREK

2.1 BARATE TRS ROE I E KA HEGB 77138 74
AR AR SCRZEARR I 5 1, GB64473C
g 5N, GBT7143C e 275 3Lk S FN LA L2 GB/T
3179RF 2 AR T G FlE A A EF R, (R 1R ] P
2F AT 9 45 2% 514> (International Committee of Medical
Journal Editors)ll & 1) (EYE2AIHTI RS —
FR(EESHR)Y (Uniform requirements for manuscripts
submitted to biomedical journals), F44& I.: Ann Intern
Med 1997; 126: 36-47.

2.2 £WEARE FRMNAREN, fTES—. Wik
HZRBIE, o7 T H5 KN S B2 InE 5 A
PR, CUE B AR, R 400 DLa B 3 AR 4
WHERRESAMP (CEEEZEDY o (B
LSRR AR D) . (AT o (ED
FAA) « AN AED) © (CHRAEY Y4
WY M (R RIUNHE, 240 (RN RS
VLR 24 30 ) A0 DA 24 B 25 G o g 1Y) (24 44 3RV )

Do 1B oK f i 2 R B R AR 2, R At
HEMN 244, IR 2575 S B IRIE 25 & 25 1) “dm
DR TR A BB AR S AN ) AR AE T B
2L (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, MRIZ%. AyJik /b HEED
Hix, Sh3C. BTRAECT . A5 S5 B AUERRITENLE
AALR b H R 2 4% 1A SRR EEAE DL R BRI (1) X 4
A, SR A EA JEERE, i Kstroke, & #ifever;
(2)F X B N AR bR SCA Bk R OB ],
J\%eight principal methods; (3)5% 15 H 7% X 25 1A 5
MNE R, BAMOEPESE, WByin, FHyang, BIFH5%
yinyangology, A Hirenzhong, A Hqigong; PiEHF 5 %
PN B 5, I8 H N/NE ) dllweixibao nizhuanwan
(H 4l 5% H), guizhitang (FEA ).

23X FH FRMERKRNE, IERMES ETA
b B KRS R 46 S i, WLPRIESS Aim, IR
ip, 2 NS Ase, i E=d S Ao, BkiE S Mia, Tk
Hpo, #E H Nig. s(FH) A HES LS, kg MNAES K g, mLAS
AEH ML, lepm (5 A 1/min) <+ E%(X 83 50%) <60
= Bq, pHANBESPHELPH, H. pylori/NGe'S BHP, T1/2
AREE Wit 28T, Vmax A EES Vmax, pAE AT
u. FEHFRMARI AN ST, FRMAR R, SIS Fhhr
TELAMBEZSMAGIELE WA AR, Wik
| TURF i (Helicobacter pylori, H. pylorr), llex pubescens
Hook, et Arn.varglaber Chang (i % & 71 kIR £%);
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K, LGP/ S (AR B, Y Eimean, PrdEZE
SD, FEIE, A5, MERPAIA G 2 %0r); 142 b
PRI TR . B AR5 (WN, o, P, S, d,
1), #iin-(normal, 1F), N-(nitrogen, %), o-(ortho, 2f),
O-(oxygen, A, SIMWAPR), d-(dextro, 7€), p-(para, X1),
n-butyl acetate (i % I T 1), N-methylacetanilide (N-
e LW RIE), o-cresol (AT HEY), 3-O-methyl-adrenaline
(3-0-FH'F LR K), d-amphetamine (F5 €7 A %),
l-dopa (/cJiE % (1), p-aminosalicylic acid (A& &K
1R); 1 1 F M4 Sin vitro, in vivo, in situ, Ibid, et al,
po, vs; AANCFEHMRE &, Wm (i), V (I
B, F (0N, p (£79), W (Bh), v (GEE), Q (M), £ (1
WsafE), S (), ¢ (1), z (B, kat), ¢ (5% Kk
J£, °C), D (WA, Gy), A (RIS E, Bq), p (%
B, AR &, g/L), ¢ (M, mol/L),; (AR 43 %0, mL/L),
w (R4, mg/g), b (FUEE/RIKEZ, mol/g), 7 (KJ),
b (%L, b (FFE), d (BJE), R ((F4%), D (EAZ), Tmax,
Cmax, Vd, T1/2 CI5%; JER 15, lH /NS RAE,
ras, c-myc; JEF =Y, RS B4R, WP1655 M.

2.4 3t FBAx T RR A E B AL o R OG5
bk, GB3100-3102-93 L AIFAAL. JFOR K “4r T8 B
SO BRI AR S 437 5 &, 130 kDESCRM T 30000530
kDa (MKSRMAE, /NG IEMR, TMtr);, “RFE” M
SO R 7 PR, BlAr (ARSRME, NS IERE, T
R, AR R, R (NS EE). i
BERAE. — R-JEVIH, £ £ RTEHESIH, W37.6
T+12°C, 45.6% +24%, 56.4 d+0.5 d. 3.56+0.27 pg/
mlIf 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#
7, NS He/LRR. 1| MEERN SCON T mol/LARER, 1
N ER M. 2CA0.5 mol/LARER. £:10 cm, F56 cm, 554 cmy
B0 emX6 cmX4 cm. TR —HER AL E &
ALK, Fln, MK aEa. BEE. RES.
JREH. MaEr. SEHg/L, %R EHHmg/L;
HERE. B ORFE . RER. COLET). AR
FR. RE[EEE. PHEERERS . =BiH . 89 85, 85, 3k
FEHA. FHPHAmmol/L; JHLL 2. FH4AW. L
R WUEF. 2. 8. PURIER. JREEJT. &, 4E4ER
A HEERE. 4R RBLL 4R EB2. 4R EB6. R
M pmol/L; SACF kA (B i) B EIRER . 7k,
. FRURMRER. 2. MR Hnmol/L; FEEZ . HE
TEE. RS LIRS . 484 RKB12Hpmol/L. fEiRk
FIRAA HEE . ke, HieAS . EER LS N ALTEHR
W, B, VR, 1s; 23%k, 2 min; 378, 3 h; 4K, 4 d; 5
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A, 5 wk; 6H, 6 mo; WEPE @, MEME &, BRI I BR AT
IU = 16.67 nkat, X} #{log, % 7luv, F1 7 Ht%, FHL, REHE
1X10° g55x107 gz ekl mg50.5 mg, hriih, &
EydUsimg, KEmesmm. E RS A H T I 571
SCR R B R AN S Bid, A RRS mgh] 58 mg/d. 1E
—ANAA AT S NAEE 156 UL R, BlunAsag
H¥mg/kg/d, 1N 5 limg/(kged), HL7EHE RS & PN
Gu—. AR IRA R SEMX S, Fln, 2 mind 2
2 mins, 3 /N3 hs, 4 A &4 ds, 8 mg AN /&8 mgs. A
HICALS d; 155015 g5 10%4 /8 SN 40 g/L
1 95% B9 HE N 2950 mL/L 215 5% CO,M 50 mL/L
CO,; 1:1000'% FIREN AT gL FIRE,; HEESR
B %36.8 pg/mg BN B R A &2 B 336.8
ng/g; 10%% %8 N 5 9560 mmol/LEZ100 g/L7 %4 ;
45 ppm = 45X 107 B0 [ e i A5 (SR PR i 3 ) 7 il o/
min, @EH fg; AVFIEEEETETE, —/# </
kg” K.

2.5 At FAS FIFEAF S A (DA /NS (2)
FR RS REF, Q)RR A STNG; (4FF
AR REH TN, (5)E B A NS v;
(OFEAB YN En; (TR SCRMA RSP, £
Guit b b, T RUR I P I 8 £ AR HEE R IR
mean=®SD, “F% £+ br#EiR Imean £ SE. Giil &
Z W P<0.058°P<0.01(P>0.05 ). fi[F]— 2 5
H—EPH, W HP<0.0581°P<0.01; 55 =% H°P<0.05A!
'P<0.01%.

2.6 #F Ak W E FARMEGB/T 15835-1995¢ T Hikk
Y B RERRUE, VR DU R R R T8,
AR AR, SR DUBREREE . HPUis
A BINGE. g8 R BT Ra 207, 4n1000-
1500 kg. 3.5 mmol/L+0.5 mmol/L&5. W& {4 A fE
e T AN ARG % 9 16347 R 4R 600053 2 —
PRS2 2. AR — AN, R v —ha w2z, il
T AL A A R 2. 7E— B P I mean = SDN %
FERMARIAS 2, — M LASDII 1/3 K 52 (1 L, #11n3614.5
g1+420.8 g, SDIJ1/318—H Z v, “FIEEEh7E B AL
#, NS R3.6 kg+0.4 kg, [T ZRIMETFLEE L. X
118.4 cm=%0.27 cm, H:SD/3 = 0.09 cm, iA/NEUE S 552
BL, TS5 H s S BN SIS B 240, B U B LS
HIBCT R TR, B sr. REB /NS4, KT
SIUEE, Gnid 16 S5 TS, W RT—Ar g wr W, e
i 07 ) HSZ JE A R0 . PR R AT 1R GEk, A
R IRTERR, 111123.48, 5 AL/ INEUS, W F%23, AN
[1%23.48—>23.5—>24. 4 H R &M 7P RIEIE, H
E X br#EGB/T 7408-94-H55, W119854F4 H 12 H Al 51k
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(HRENBIRT ) RIS

1985-04-12; 19854F4 H 51£1985-04; M19854F4 H 12 H23
52073 S0FPEE 45198546 1 25 H 100304 115 1 1985-04-
12 T23:20:50/1985-06-25 T10:30:00; M 19854E4 /] 12 H it2
£ 198546 7 15H 115 1F1985-04-12/06-16, _F /18I E 1
08:00, 44 E51E16:30. 7170 H A Roh HoR 4 4>
BERE: 73 BF<100, H -8B 10143 £E<1000,
B BN S UL, RHE. ANESCRT S BT A
H7, BE3ALIA) X /AR hi A £ T BE BS, 411486 800.47565.
TERI PR T A AT

2.7 A7 S A5 R E AR EGB/T 15834-19954% 145 5
FE LR, AT SO )5 B R FH R (] A $ie7e1a)
RS ISR “-7 SRk, FEBIRDGE ] [ 05 5T,
MIEFI A SR BTRAREeT . Shscdengia S pUEf
B 7B S 1A ] SO E 5 50 TF, 255 SOk /R 2 TR —
HHIZ 50T, RoR% T b 555 S, WA)'s. 125,
WS, 5. B ABLSWE—F BEAHT—
1T MRRER IR BT S, W45 45 1Rl
=, ANEAT AT Z R, bR fF 5005 5 —A4%, b
TGRS, T, B)SEE; BTSRRI SR
FF R —ANESCTFR TR, AN RIS, WIs-FU. 43
TR TR RI— LIS HRME, PIMERIHANG, =
LFRIRRARSE, WA R AE.

3 FREXPIIEIN

3.1 A% fa] B U0 Hh S BRSO R E N2, S BT
AR, AEURTR ARSI L, ARHEE A, —#520
AN G BT B CRMER” SRR E .
3.2 AR W ICVEE I35 4 B 4% R PR = 2 2 B g 22
7142(ICMIJE, International Committee ofMedical Journal
Editors){E#& A braEpAT, FARMRE)y: (D)X BFFTIY
PR L AN € R E 7 RS SN TS il i G i S N
iR ()R SCE, Fo0F SO ) B AR A A AT VT
PEAB T (3)He 2 0T HE#5 R AR S i 5 —Fe. AR L
TR a1, 203, X0 9E TAEA ook i FH Al AT N
B ARE E L IR T RO NS, 2 AR I i
KRR T, W, WFE 54 2 (87 g (RSO
SERPATH). (AL NHRE) ZRIrE
FEHNEHEEB O CEN TR, AR EILFEE—E
H AL EEE A

3.3 B4x AR G5 RALRI AR, 2515 5 A T
B h, A% a0 sKAB R, ST, AR R 2 e s BE 0
2 B AE KB T 067000

3.4 F—AFH WA B KIER, 19944E bR
RE L, PRI, 2 T A0 2R Goys i (1) BRI A
3.5 AEH kA A BRI DR NN 4 % 1 SR

2021-11-08 | Volume 29 | Issue 21 |



(BFRENBRTE) RISISE

PEDTER I 355, LIRS RN PETNGE . RIS,
=LRET . U R A B R RS
Bira. k&0 WD M. FEREFHIERER
FS&; W9 BT F B0 22 40 A L b S5 I R L HE 4y
BT eHBRT . =2 K TN 48 58 1 A 18 305 A B R
N\ PERRAR B ZF k22 56 k.

3.6 AeF oA kg B A RR Y HE 4 T B
H, No. 30224801.

3.7 @ RAR A Mt AR SE, Hd%, 330006, V1
FaE BT RAER 1S, MEK¥HE BRI
B, LR 501 R 5 H TS0 % . huang9815@yahoo.com
Hi1ii: 0351-4078656

fEH: 0351-4086337

3.8 o AET A5 TR AR LT 104 B A AT
3507 MEAREE . B, ik S8R0, 5
o ] B e SR 7 () B A SR AR AR, ) S BH AT 5 BT
FLRBIITICR. i A E s R0 5, NAE
WAV, GIUWE . B SR RE,; fFA
AT, WHRTEEAT 4 SHADGT R, HHis RS A AR B T 700
FIEFEFAT SHRER IEEREN LA S5 FA I BRI,
HEZH VTR BRRAE, Wi Aot GO JR 2, ) B LI R SR
PR Wb, Wik 21, B 2/ DIkl v, A
2 /DA DA HE AN B ST AR Og A5 A AT S5 SR BIA H
AR, AR R EEE, A28 R, BN EAR
PR, BUAZLECST, WHERRALEAR, B s8R & A RSk
AR, A A R EAS X RIS 2 B VA
BB YUMEMEZE S PIE RS AN 2 R I0E). 45
WA SO GE HERTC RIS S A .

3.9 ESARME R 25 FEREANIG RIS E B S i
AAHE 0 515 | MBI (1.1 ARl 1.2 i), 2 45
300 4 Z2E R, P —RATIE S, FTEUEE
PRy 220AR R 5 23 1A B2 1E SC. IESCN PS5 I HEF (1),
(2), (3), AT IZ K MRk,

0515

RALFE 1A T H R ANZAT 5T -5 HARAR DA T OE &,
1 APRHF 792

LB T A, (RS LE ARG S50 I T 9T R 8 B 1%
SEHG. X T VE AL VR, DART AR RIS 075
FA 225 SCHRRIAT, A 20 SCHR B0 37 0 o 0 D7 v 1

CISURNE LY b P ICT

2451

S 4k TN A BRI R AN S R, AR h B B
Gt its.

3 e
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v

BRI BH, A RO BT A I 4 SRR AR R I AN 2 EE AL
R, AR R SR B R SR BRI, R
AR TR, A 2% EE QRS R, ik
AN R ESCRP AT AR LR I A 2. RN — Y NA
Fk, RWAER Fnid 46 5 BLE R U, Rk —
B =R A 2, A8 1IR30 L 7 B
A BN B R, DU 2 S i B
fii, B I B R AE IE S B s e L R — A
FEARMEAE. ROl &5E, 5—H—ME
fil oy AR, : B Z4E0E B RIRIT TR R EAR L.
A ey Broceey Coooeey Dyoeeey Eoooeey Froeee; Greee, @gﬁ@
Ai%e. O. B, O. A. AJRFMHEARAERTTS.
Gt af 2 1 P<0.058K°P<0.01(P>0.054NE). tnfH
— X B —EPME, WHP<0.0551P<0.01; F3EN
°P<0.05F1'P<0.01. P{E J& i WA T Rk 56 o 2 LA,
WIP<0.01, ¢ = 4.56 vsXt RIS, JEAERIA NI KN
KRBT H A ECT, LRI E AR5 R ER A
7, BAALE. NS £ PRI <
7 R IECRM, -7 R R KDL, A 6e
ML, F RS REZVSIEXHHFER. RERHE
J& & Ht/min, ¢/(mol/L), p/kPa, V/mL, t/°C &ik.
EWEINE S, HHETHE G & S2% SCikaT, 765%.

4 ZZEHR
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