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Abstract

Three-cavity clearance (TCC) is an innovative technique

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

that completely preserves anal sphincter, which can
effectively reduce the probability of postoperative
anal fistula formation and the recurrence of abscess,
has small trauma and a low risk, and deserves further
promotion and study clinically. In this paper, we discuss
the theoretical basis, clinical application, and related
problems of TCC for perianal abscess.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Abstract

BACKGROUND

MiR-183 is lowly expressed in various tumor tissues
such as gastric cancer, breast cancer, and bladder cancer,
and plays a role as a tumor suppressor gene. However,
its mechanism of action in gastric cancer is still not fully
understood. Studies have shown that miR-183 can inhibit
the growth, migration, and invasion of osteosarcoma
cells by regulating the Wnt/ B-catenin signaling pathway,
and the high activation of the Wnt/B-catenin signaling
pathway is closely related to the occurrence and
metastasis of gastric cancer. However, it is still unclear
whether miR-183 affects the biological behaviors of
gastric cancer cells by regulating the Wnt/p-catenin
signaling pathway.

AlM

To investigate the effect of miR-183 on the biological
behaviors of gastric cancer cells and the possible
mechanism involved.

METHODS

qRT-PCR was used to detect the expression of miR-183
in different gastric cancer cell lines. After gastric cancer
SGC-7901 cells were transfected with miR-183 mimic or
miR-NG, the transfection efficiency was detected by qRT-
PCR, the proliferation of SGC-7901 cells was detected by
MITT proliferation assay, the apoptosis of SGC-7901 cells
was detected by flow cytometry, and the invasion and
migration of SGC-7901 cells were detected by Transwell
assay. Western blot was used to detect the expression of
apoptosis-related and Wnt/3-catenin signaling pathway-
related proteins. The SRC-7901 cells overexpressing
miR-183 were treated with Wnt/-catenin signaling
pathway agonist lithium chloride to observe the changes

2019-07-08 | Volume 27 | Issue 13 |



KFBA, 5. miR-183FIEWnt/B—cateninfESIBEFITBESGC- 7901 4B R4 8IHF

in biological behaviors of SGC-7901 cells.

RESULTS

Compared with normal gastric mucosal epithelial
GES-1 cells, the expression of miR-183 was significantly
decreased in the four gastric cancer cell lines (P < 0.05).
The expression level of miR-183 was significantly
increased in SGC-7901 cells transfected with miR-183
mimic (P < 0.05). After overexpression of miR-183, the
proliferation of SGC-7901 cells decreased (P < 0.05), the
apoptosis rate and the protein expression of Bax and
cleaved Caspase-3 increased (P < 0.05), and cell migration
and invasion decreased (P < 0.05). The expression levels
of B-catenin, p-GSK-3p, and cyclin D1 proteins were
down-regulated (P < 0.05), and the expression level of
GSK-3p protein was up-regulated (P < 0.05). Activation of
the Wnt/B-catenin signaling pathway partially reversed
the inhibitory effect of miR-183 overexpression on the
proliferation, invasion, and migration of SGC-7901 cells
and the promotive effect on cell apoptosis (P < 0.05).

CONCLUSION

MiR-183 inhibits the proliferation, invasion, and
migration of human gastric cancer SGC-7901 cells and
promotes cell apoptosis possibly by inhibiting the Wnt/
B-catenin signaling pathway.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Group Inc. All rights reserved.
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I 5E 2L PAE490 nmAbODAE, HELLH AEEAN I a] A
WHEINEAL, LR HET 3.
1.2.4 A X dm B A 4m Ao = U: WOEERE b4 G &%
HSGC-7901 411, FATRAPBSHELR 2K, WL X 104
A, IIAN100 w2k 9% il B B 4 i, P 1m) 48 A 4y
SIS pL FITC-AnnexinV 15 pL PIYL, B 5,
JEESH H 30 min, 7B b3 A BRASCR I 240 0 AR O
A E 3R
1.2.5 Transwell 52 Bt 2m i 43 £ Ao it 4548 1 (4]
RPMI- 164055 77 i Fis e Matrige 3£ i i, FiRE [ Matrigel
B Transwel VNE R L=, TR, I E
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P24 W HSGC-790 141 M1, LAIG IfiL i 55 77 7 2 B 4 i,
2 X 10°A/m LI 4H i 23, BL200 p LA A B A
F|Transwel VNE ) _E %= (Transwel BiEFE 5256 _E = ANLL
Matrigel R ELH), 7£ N ZEHIIAS00 pL & 10% 064 i
IRPMI-164035 721K, B F-40 o JUEE 7724 h. HUH /N
=, RN B, PBSHEG/NE3IR, LR
M 5220 min, 25 55844120 min, PBSEEEELR, KT
JE RS B R N B ALIE IS ML, SR Il SR o
YL, S0 H 3R,
1.2.6 Western blot#ai] &-£0.SGC-79014m it 7P 2 & & A /K
o #EYeA8 b, WEERSGC-7901 41, i A\ p e
WAEVK SRR R . BCASE AR I e 57 S i
S EIRIE, 30 pgd AREMZ10% T b mi B 9M-
RN I H Pk 7 B AR 1, Rt B E i 2
PVDFJE I, R/ B 5% N W5k b3t 1L b, 20—
b4 CHEWEE, Bax—$i(1:1000), Cleaved Caspase-3—
H1(1:1000), B-catenin—3(1:1000), GSK-3B—3%(1:1000),
p-GSK-3p—#1(1:1000), Cyclin D1—$i(1:1000). PBST
VER3IR, B0 min, IO BRAR S A PIBbR 10—t
(1:3000), =HEMFE2 h. PBSTHEL3K, FHK10 min, JIA
ECLAL 2 ROGIAFIE S, AGAPDH NN 2, % fImage J
B SrM & Sk K EAE, THRE S HSGC-790140 4 H
(R ER A AF X RIE K-
1.2.7 #EWnt/B-cateninz 5 8 %33 SGC-7901 2m e 4 7
v N PR S imiR- 183 45 Wnt/B-catenin{s 5 1@
PR S R AN ARG R . TR AT RS I A A,
ASEIG T 2R IEmiR-183ISGC-7901 41 i+ 1120 mmol/L
IWnt/B-catenin{s SIEEIENFILICL 05K HAMTT,
WA TranswellSL5o ks MAHRIGTE. T, 2
ZAT R 1AL

it A0 3R A HISPSS 2100 E o it Frias
I Lhmean+ SDHE R, WA IH % 7 L ECR HAG K, £
AL IR) 22 LR P L DR 3R 5 22 0 W, PRI 2B 22 S L ARG
K SNK-gH 36 04T, LAP<0.053 7~ 2 38 Giit2m L.

2 #R

2.1 miR-1834& § /& m e 248K L qRT-PCRAGII S,
BRM, 5NIEH BRI L ZGES- 141 LL, 48k B
FESGC-7901. NCI-N87. MKN-28FIMKN-454 i1
miR-183 [ K - B L FEAIK(P<0.05). WLIEL. $&7=
miR-1837E B 4i il b LKL, JEHAESGC-79014H
Ji o R IE KT AR, SR SHEELS G C-7901 4 fu k147
miR-1831 KA D) RERT 7T,
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2.2 SGC-7901 4@ A&, ¥ miR-183 mimics#% # 2 F46m| qRT-
PCREGINES R 7R, 5BlankZHAImiR-NCZL L, miR-183
HSGC-790141 0 HHmiR-183714 /KB i T+ (P<0.05).
BlankZH 5miR-NCZ1Lt, SGC-790141E FmiR-183%K 1A
KPR T A (P>0.05). W2, 45 7% miR-183
mimis#4 4% B #ESGC-7901 41/ e L ifimiR-183[(13RIE,
AT 2 SEmiR- 1835 F A I THRER 7T

2.3 it & AmiR-1834pHSGC-7901 2 feL3g 74 48 /7 MTT
SEIG R4 R B, 5 Blank 4 AlmiR-NCZH L, miR-183
S GC-79014H A 14 58 e 77 B 2 P K.(P<0.05). Blank
HE5miR-NCALLL, SGC-7901 4 g 14 54 BE 1 5 W
MR (P>0.05). WLEI3. B R EmiR-183REHEHIH]
SGC-79014H i fA 7 M85 Rt

2.4 it &£ AmiR-1834E 8 SGC-7901 m AL 8 = It A Y
{% FIWestern blotha il £h B B IR, HBlankZHAImiR-NC
2B, miR-183ZHSGC-7901 4 T-% . BaxFlICleaved
Caspase-3 £ [ 1k /K135 W] i 7+ 151 (P<0.05). BlankZH
EmiR-NCALEL, SGC-7901 41 T3 . BaxHICleaved
Caspase-3 8 [ RIE K-35 76 B U3 (2>0.05). WL IE4.
fernid FIAmiR-183AEHE L HESGC-790 1 41 M .

2.5 i$ & kmiR-18347#SGC-7901 m fir 13 & Fo it 4%
%8 /1 TranswellS23645 B B, 5BlankZHAImiR-NC4H
E, miR-183 2047 78 13T 7 41 i X045 B 55 k2> (P<0.05).
BlankZH 5miR-NCA L, 1222 FIT % 40 535 JoiH B
MR (P>0.05). WLES. 7R IE R A miR-183 REHEL H ]
SGC-79014M fitu f= & AT F2 fie

2.6 i & X miR-183#74H| Wnt/B-cateninds 5 il #8694 &
Western blotha |45 R & or, 5BlankZHAImiR-NCA L,
miR-1832HSGC-790141i}fl H1B-catenin. p-GSK-3BA!
Cyclin D18 (ARIEKF RN iH(P<0.05), GSK-3pE [1RIiE
7K i(P<0.05), BlankZH 5miR-NC4 L, B-catenin.
GSK-3B. p-GSK-3pFICyclin DIFRIE/K VT B4
1h(P>0.05). WLEl6. $EnidRiEmiR-183FEHHIHI Wnt/
B-catenin{F 538 & 0.

2.7 LiCI# & Wnt/B-cateninfzs 5 i@ % 4FSGC-79014a
JL 6%k I Wnt/ B -cateninfE 5 18 B B 20 7750
Wnt/B-cateninfz T @ EE f5, MTTLEG . R4 L&
TranswellS236 45 A B, 5miR-1832H LY, miR-183+LiCl
YHSGC-7901 40 M3 L e /1Tt =i = 6.832, P<0.05), AT
R = 5.24, P<0.05), 1R ZZ MR A0 HUE 2 [((1R5%)
=7.281, t(iE#%) = 7.564, P<0.05]. WLIE7. FHImiR-183/~
FWnt/B-cateninfs TIEEEFEISGC-790 1G5 .
T, RZEFLH.
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15 -
10 ¢ 1
K
§ a
| I a
205 ¢ a
5 2
z
0.0 N N .
g N & 0 NS
& Y N N N
© %Qc & & &8

1 qRT-PCRIGRELBIIERPIMIR-183AIRIXINIE. P<0.05, 15
GES— 14kt

3 r

a,cC
K21
#®
%
|
o1t
g
=
=
0
Blank miR-NC miR-183

2  EEPmiR-183 mimis¥YSGC-79014AEOMIR-183RIXAVSZIM.
'P<0.05, 5BlankZHEL; P<0.05, 5miR—NCZHLL.

1.0

-e— Blank
-m— miR-NC
0.8 | .
—A— miR-183
0.6
€
c
o
2 04
[a)
(@]
0.2 +
0.0 | | | |
12h 24h 48 h 72 h
3 EFRIAMIR-183XISGC-790 1M ILIEAE HEIEZIA. P<0.05,

SBlankZHH; 2<0.05, SmiR—NCZFE.

3 1TE

H AT 78 2 4E B miRN A 0 2 P i S B 1 15571,
ol bR 4 BRI B, 7k, AR RN RS, 6 2 s ik 71
B SE R AR Y. R, ) B miR N ALE R % J o
(0T TE R 7T g S8 P e 2 (5 4L PR 2 W ANV 7 3
W&, ARSLIGER T T miR-1837E AR B 40 fuik L 1B B
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PR R A Rk, S5 R R DimiR-1837E4FH i
YR R A 3 B AR T IR B R LR g, B
HmiR-1837F B J#S G C-7901 41 i H 2 W 5 FRAK B A
2. CaoE "W TR, B LI miR-183 /(KA W .
KT HART IEH 4143, miR-1831) N i 5k g5 4% An
JRERTNMZ> B2 UIAR G, ARSMH L S2 56 K ImiR- 18338
LT EzrinE B R 2 R R AR . Lisst”
SR B, miR-183 ] BEIE I I B e AN H g i, YA T AN
R A EUEEE R AR, HF HmiR-183F 80 1F
Al e AL M PDCDAA K. $#27-miR-1837E 5§ i HH 1K)
P F AT BE 5 I8 SO 5 T R AR R R R R A 6. A
S L R IAMiR-183(ISGC-7901 41, 45 F APt
FiEmiR-183 [ IHISGC-790 1 JH AR AN HE . (R 2 AN
LR fE Sy, HAEWSE SAMIT, FWmiR-1837F BiE
SGC-790 1 241 ffd Hh e 4% 40 5L IR (14 .
Wnt/B-cateninfd S IEERE AL b m AR, E40
JOSETE A B R S 2 R Al B A P AT R RS
TR, Z I B, Wnt/B-cateninf5 5 @B E AT
e FLARE . S 2 POt R 1 R A R R J ke
SRR H AT T 2RI B T Wnt/B-catenin{s
O R O, FLTE B R AR R e R 4 R A
FA®?. B-cateninfE Wnt/B-cateninfis 5 3 B 1) % 25k i K]
T, AR R ik A R BOE . WntdE A1
N—FgifAE KA ST, BRRANESHS SR
GSK-3p# [ R A=l fk, 1 PHASB-cateninf4f#, 530
B-catenin 2 AH. 4 B-catenin% (7 E4NMUAZ 1, KSR il
5y Cyclin DISFEESE, PATIMIESE . A S AH B
Y2247 N, LeungZE2 I 78 & B, Wnt/B-cateninfz 5
T PR S T AR R 2B P A B miR-183/96/182
ik, BT YangZ @ W4t &K HimiR-183: /i 8 1 Wt/
B-cateninfs Sl BN HI & PR AR A K . TR AR
2. KF T, K EmiR-183 )5 id Western blotha il
SGC-790141 i -F Wnt/B-cateninfs SR A K70 T, 45
R &I B-catenin. p-GSK-3BFICyclin D145 FHFKIEKF
B0 SR, G SK-3pH HRIAKN L, KU FE
IEmiR-183AEMEAHIWnt/B-cateninfF 5 B I IS, 12
ZRmiR-183% B S GC-7901 41 g A= 47 2% 4k 1) S i m
e P42 Wnt/B-cateninfs 5@ B 1S A %, Jilk—
R FmiR-1838 1L 4% Wnt/B-cateninfs T il B K 4%
YER, AS2iE it % iEmiR-1831SGC-790 140 fitd o %
HIMWnt/B-catenin{s 5@ B R BN FILICIETE Wt/
B-cateninfs T iHH%, 45K TR, LiCIETE Wnt/B-catenin{s
5 8 AT 4 1 i R A miR- 183 F B HIXTS G C-7901
YN AE . 1222 RIS fE 7 I 30 4 B DL Rk 41 A
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A Blank miR-NC miR-183 40 1
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1031; 103,; 103,; 30
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10 LLLLL IRl E Ll e 10 L. mal Ty 10 AL ma T T
10° 10t 10* 10° 10° 10° 10' 10° 10° 10° 10° 10' 10* 10° 10
0
Annexin V-FITC Blank miR-NC miR-183
B Blank miR-NC miR-183 0.8 - Hm Blank
— = miR-NC a,c
0.6 | ™= miR-183

Bax

Cleaved caspase-3

GENKHSEN

GAPDH

4 ERIEMIR-183XISGC-7901BIRATAIRAA. A: A AL (UGN AHSGC~790 1 AT 5; B: Western blothilll%-2HSGC~7901 411
HiBaxflCleaved Caspase—345 &k 7K . P<0.05, 5BlankZHEL; P<0.05, S5miR—-NCZHHE.

A 200 1
Blank miR-NC miR-183 150
RS Tk L
AN T B R RN S
J'\h’ v ':J' "‘fi‘ 8. .yl --1; % 100
-y L g o Vg “-‘ 3 =

Blank  miR-NC miR-183

B 250
200
150
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][ISR E 2
g

Blank  miR-NC miR-183

5 EFRIAMIR-183XISGC-79014ABERERFTIBAENHISZIN. A: Transwell SLIRREMISGC—7901 TR 2ZHET: B: Transwell SZHaAS
SGC-7901 /e FAZRE ). *P<0.05, 5BlankZHEL; P<0.05, SmiR —NCZLL.

T SEM. DL EStIG g MR miR- 183 i M| BN INIRA TR A (AR 2 a4, g nT g
Wnt/B-cateninfs 5B IS HIH] B RESGC-790140/0  #EEH* B I8 B0 A YT SRIR IR T %
HhE . AR BRI RS, (4R A T
B2, AR RMEmiR-183 A #1H] B #ESGC-7901 YE=a
UM TE . (REFITH, R T, 2 R S
Wnt/B-cateninfd 5B FEIEA L. 7 HmiR-1837E B Foaliy= g —
S RORALEI AWt/ B-cateninfs SIEE R IBUIMEA A miR-1837E B . FLIE. B S 2 Fhi 2t
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Blank miR-NC miR-183 2.0 - WM Blank

miR-NC

p-catenin - - - mm miR-183
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pask3p | D WD S—
Cyclin D1 - -  —
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N q o

LENKHSE N

6 SGC-79014BiEOB-catenin, GSK-3B. p-GSK-3pFICyclin DIZEEMHEN. '2<0.05, 5BlankZHE; P<0.05, S5miR ~NCZHLL.

A 08 miR-183+LiCi miR-NC+LiCi 30
0.6 ER EF
§ 04 :91 ?v’.r :2 3 § 20 _
:o; 02 9]‘;' 91‘,1 ERU a
0.0 ER EE :
: . m I i b mommfv o O O
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g & &
NN S
& &

7 BUEWNY/B-cateninfS SiBEE X IT ZRIAMIR-183AISGC-79014RFRAISZIG. A: MTTIERNISGC—790 1 AIEIEFETE /J; B: Fiaami Sy
YIHEAT 2, C: Transwell SCIS A MZNRRIRFEHETT; D: Transwell SEISKMATRETAZEE /). 'P<0.05, SmiR—~1834H[ L.

RFIL, KEMEEEFIER, (A BR P ERNS L@ EE
HATH AT 0GR, BEER Y], miR-1837T LB IS AW miR-183 2 1718 i Wnt/B-cateninf5 51
Wnt/B-cateninfs SN E PIRAMA ALK, 1T/ B B igsg. B, REMTE, 52V
FZZE, MIWnt/B-cateninf5 S EE/E BT RERIES  miR-1837F B TP OB UEHLE].
B I R AR R BT A 5. fHmiR-18372 13 T Wnt/
B-catenin{F 5 18 2 M B e 41 P A ) A M AT 2. LR T %

PRAMEFR N IE B 240 fdrh B4l &, RT-qPCR
Eoatiig /) o llmiR-1837E % 4l H RIS T L. BA B ESGC-7901
AW TR miR-183/E il I HHEWnt/B-catenin{5 538 400 BF A0t R, 9 ad £ ikmiR-183 1 B Js 41 i,
FERC B ANMIE S . T REMEE, BIEME  MTTEE. WGERAFI Transwel ISZI6 20 S it % ik
miR-1837E B J HH I AL . miR-183%F B ym 4N i . T IR ZE s,
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Western blotSZ S A5l ik #2ikmiR-1835% B Ji 41 Ml H Wt/
B-cateninid i #H G R IA M2, fd F Wnt/B-catenin
15 5l BN A0S 1 25 miR- 183 /) B @ 40 i HH Wt/
B-cateninfs 5l s, MERMMIEGE. M1, TBAIRZE
REJIAE AL

miR-1837E4H B AR A M. i RiAmiR-183
I #ESGC-7901 MG E . TR AR 22 IF15 S 40
AT, $0H] B 40 - Wnt/B-cateninfs S E A LB A
FIK. Wnt/B-catenin{ 5 18 AN 7 Ab it K iAmiR-183
(1) B 4IRS, miR-183%) B AnfibsE. TR AR
BRI AR IS5, T 15 e 20 AR T R i i A P .93 99

I IEmiR-183 7 GEIH L | Wnt/B-cateninfs 5 iH K,
] A B B AR RIS S AR T

BEF=

ARHFAXHIAAE SEmiR-1837E B i (#0988 1 FH ml g
T Wnt/B-cateninfs S HESE R, 5K AR AIRTT
miR-183 B Ak 5 WA~ 7314 7] 45 4 T 45 Wnt/B-catenin
s, £ BT R IEDURE.
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Abstract

BACKGROUND

Hepatic fibrosis is related to activation of hepatic
stellate cells (HSCs) and epithelial mesenchymal
transformation (EMT), in which transforming
growth factor-p1 (TGF-B1) plays a pivotal role,
but bone morphogenetic protein-7 (BMP7) can
antagonize TGF-B1. Currently, the TGF-8/BMPs-
Smad signaling pathway is a hot topic of research
in this field. ALK3 belongs to the constitutively
activated type 1 receptor of BMPs, and its role
in the molecular mechanism of hepatic fibrosis is
rarely studied.

AlM

To detect the expression of Samd1l, P-Smadl,
and fibrosis-related genes E-cadherin, a-SMA,
and col1A2 in cultured rat HSCs (HSC-T6) to
investigate how BMP-7 antagonizes TGF-p1 in the
development of liver fibrosis and its anti-hepatic
fibrosis mechanisms.

METHODS

After HSCs-T6 were transfected with constitutively
active cDNA construct expressing ALK3, RT-
PCR method was used to screen the cell line with
stable ALK3 expression and detect the mRNA level
of collA2. MTT assay was used to examine the
proliferation of HSC-T6 cells with high expression
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of ALK3. Western blot method was used to detect
the expression of Smad1l, P-Smad1, E-cadherin,
a-SMA, and collA2. Optic microscopy was used to
detect the morphological changes of HSC-T6 cells
with high expression of ALK3.

RESULTS

Compared with control cells, ALK3 high expression
restrained the growth of HSC-T6 cells, suppressed
the expression of a-SMA and col1A2, promoted the
expression of P-Smad1 and E-cadherin, but had no
significant effect on Samd1.

CONCLUSION
BMP-7 competitively antagonizes TGF-p1 induced

fibrosis by enhancing the phosphorylation of
Samd]1.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.
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TR
=

BT 41 2 5 BT 2 4K 2m At (hepatic stellate cells, HSCs)
L % %\ hie ) 7 454 (epithelial mesenchymal trans-
formation, EMT)#8 %, TGF-B1 £ 1 A2 % & 20915,
TBMP74L% 3£ TGF-pl, B 31 2257 49,2 TGF-p/
BMPs-Smadfz 5 i@ %, ALK3/% TBMPst#94F4: 7540 |

R, FERT L AT AR RAH P A V2 A,

V=04

MAEE K AHSCs P A Z R k4 F A ALK
Smadl & B L B 4F 4448 % L A E-cadherin.
a-SMA. coll A2% &AL, RITBMP-712 5 4+ /&
FFEF AR A R i3 A2 45 TGF-BIAS 5 AL 4T
LF AR

TriE

# TARIMESR K AHSCs (HSC-TO) 4 E LA ALKS
WA T RGA ta kR, MTTAR M) 48 2649 3% 54 ; RT-PCR#&
Mol A2% 48 % £-FmRNA/K-F; Western blotting#s
MSamdl. E-cadherin. a-SMA. collA2%& & £k A=
Smad 1 #BR AL, B4R T WL 4n L Th 2.
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T F ARG ENAALKIHHSC-T6% i3 74 % 3]
74, Smadl BRERAL 2713, a-SMA, collA2 & A TF
A, E-cadherin& i& .

i
BMP-74% 5 #5518 i3 3% 5% Samd 1 49 5% B 4L 7 4%
TGF-B 13k £F A A 305 K A HSCs#) &1L,

© The Author(s) 2019. Published by Baishideng Publishing
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HOIRE: AABMP-7 | B2k BFS R EHREETAR
AMF B, AR E H R R FLEENABMP-7 &
FARALK3 %8 k. £ EBMP-7h| %, R4 EAALKS
PP ST 80E T A2 5 18 9%, IESEBMP-743 5 44 Fid it 3% 7%
Samd1 89 #ER AL T FE T GF-B1 B AT AR R, #%) KR
BT 2R 2w Bty 7 AL, Mo 18 S5 AT 4 44, i o 16 R B AT AR
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0 515
TERF A A0 R AR R e i A% R E 48 1 28 R J U AR
4i g (hepatic stellate cells, HSCs)#ifift, i L% T
2 3 A2 LR AT 4E 4R i (my ofibroblast, MFB)F5 ik
IR KA YA S R AR SR 2 (1. TGF-BILERTEF
AL B R R b R HE A I LR, BMP-72
TGF-BH KRR IAZ —, V2 LR HBMP-T8E85 1550
TGF-BHIME A 4EAUAE H, 7RI - ALt g i #2 H, BMP-7
FIEAF T TR

ALK3J&E TBMPsHIFFEEM | 5244k, TEFHBMP-7
5BMP-711 k44, B BAMEXESEA
Smadl1/5/8, WERIkSmad1/5/83E M 45 & Smad4% 5 4
Mz 5 5 R R R IE . ARSEIR R HBMP-7 1
SR )RR S P VS 0 AR JE (R L% R IE B AR pc DN A3-
HASL-ALK3(QD)# 4 K RHSCstk(HSC-T6), A fa
SE TR IAFREE AL B BMP-7 1 B2 AR ALK 340 M bk G
FBMP-7THIEL, R85 LR A LK BRI A 0% S s S
e, BRI AR AL ALK3XTHS C-TO 540, R UHEAL
BMP-7{5 ‘5 Il B HU LT YEA 73T 1L
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1.1 A4 KRHSCs. DHSo kI FT B R = I K 22 i
WL ERAT; B RIE MpcDNA3 -HASL-ALK3(QD)
JFCRL B H AR R R 2 B el s S kg B PR A R
RN VI, Taq DNAZK AR, ANTP. RevertAidTM
M-MuL Vi 53805 & % H 52 [ Fermentas/A 7]; DNA
A S NQIAGENA H 77 ifr; Lipofectamine™ 2000
FTrizolik 713 E Invitrogen A 7] 7= ;7N Samd1 5
TLREPUR. il EP-Smadl 2 L BEFIAR . 1L EH R
E-cadherinZ afEPiiA. Hdiili=Fcoll A2Z TaFEPUIALS
A Santa Cruz Biotechnology /A @] 7= i /N B ai-SMA FL 77,
FEHUARNSigmas w7 it BRI A AR L S L
FLolEbi R FPUNRIgGM A AL s A2 S A T,
ECLAL S R 6HE IR NGE Healthcare A 71 7% i, MTT
F I FRFHDMEMIE [ 35 E SigmaA 7, SRR G4
A TR RS A BR A R A k.

1.2 7

1.2.1 2m 3 I BoAE A A 5256 BT A (9 48 AR ik KRR
HSCsHSC-T6E T 10% /NS K 1% 1 % R /55 5 5=
(B FFIDMEM, 37 C 5% CO,R MR o%. dlfufe
RI7%: 77K IAMEE IR, FH3 mL PBSPR2U05, FHS00
nL 1% A B AL 4R min; FI3 mLA0 0 58 485 970
A I AT N 15 mLESCVE Y, 800 rpm 2
03 min, 3 FIEW; AR IR ERS, D3]
fEAR.

122 Ea ke HE A FikipcDNA3-HASL-ALK3
AL E.coli DH5o/& 3254, F50.1 gLE R HH RN
TR MRS IR ARG AT 1128, PRE BH M SR v B B 7 3 85
3%, BREUFOR I FHEcoR /X ho LHEAT ML) 4 58 . Mg )%
€ EHf 1 TR 24 5 3% iR AE T A TR A PR A =13
. MU 45 - FHDNAMAN 5 GenBank /5 41 LE X6 6 i3
123 EIHRE FHREFSENAALK3Z R HSC-T6
am otk KIHSC-TO/ERE G4 dfBf, K2R &L
80%, ¥ YR 1 hife Jy 7o HMILiE Jo XTI DM EMES 77 i
H .M Lipofectamine™ 20001:A7512: F 444k [t 5 4H bt
pcDNA3-HASL-ALK3# JeHSC-T64M A, [RIf 5 Jeas %,
JFRipcDNA3. I/FAXHIE. 37 °C 5% CO %7746 B 4-6 h
J& B3 ADMEMSE A 55 IR G 7%, 559724 hE ok
800 pg/mL Neomycinf] 58 455 I AT i1k, 2-3 dFE
—IRBEFRIR, A A0 S T B, BRER T B 4 M AT
I REEFE.

1.2.4 RT-PCR#* i it #4 8 R A F 4 HHAALK3H
HSC-T6%m fitk: 43 R e % YL B 20 JiURipc DN A3-
HASL-ALK3 } 23 i kipcDNA3. 1 [-THSC-T64H ffd, $2HL
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HHARERNA, Z2DUT30%E 5173006 BRI 7260 nmAk
IR BE A, A260nm/A280nm ELAE 441 T-1.8-2.02 [F,
RNAFEFEEEIL 7K 28 S 18 SHIS ST I, %
BRI ER RN ABTE R, A WL 2 PRS2 LR S RN A S
Wi 3G e DN ASE—4E, A& L Ic DN AN BEAR ik
ITPCRIZ L. coll A2 i 519): 5-TGGTCTTACTGGGA
ACTTTG-3', Fifi5|#): 5-CCGTTTGTCCGGGCTCAC
CA-3'; col3A1 E3#7514: 5-GTTCTGTAATATGGAAAC
CGGAG-3', Niif51%: 5-CAAGGACATCTTCAGGAA
GATC-3, col4A2 I-Ji#5|4: 5-CTGGACCCAAAGGAC
AACC-3', Fi5|1%: 5~ACGGGTCCAGGGTCTCCT-3
E-cadherin_Ei# 51 4): 5-CTCGTGGCTTTGTCAGCA-3,
FEEI¥: 5-GACCCAGTCTCGTTTCTG-3', a-SMA I
514 5-GTGTGAAGAGGAAGACAG-3' Nl 51#): 5'-
TTGGCCTTAGGGTTCAGC-3', L\GAPDH AN Z [,
W51 : 5-TGGCACCCAGCACAATGAA-3", Nili5|4:
5-CTAAGTCATAGTCCGCCTAGAAGCA-3', PCRAEI
%44:94 °C 5min, 94 °C 30’5, 55 °C 30’5, 72 °C 30's, 30
PE¥RE, 72 °C 5 ming5 WY 1. PCRI™“WT 1%l kit
JB2 LK 45 08 FRAE B IR T SR IE R4S R HAFHaE
IR RS AL B ALK 3 41 L #k i 44 N CA-ALK3-T6,
T B Y 23 B JTURL A A 1y 44 9 Vector-T6.

1.2.5 Western blottingik A #4 & & ik # 4 LA ALK3
*THSC-T6%m At hd % »a: AT R4 R pE B B E,
BCAR & & A& &5 i TSDS-PAGES B &E 1, K
B B AR B EPVDFE L, 1%/ 5 0% 5
IR, 4390 /N B Samd 1 B 78 B HTAA(1:800%5F5) «
HPi il SEP-Smadl £ ww FEPLIA(1:800%0FF ) L =EHi %
E-cadherin® s FEPUIAR(1: 100055 85) fediiliFcollA2
2 vl BEDUA(1:800FF%); /)N B o-SMAHL 5 B H1445(1:1000
FaAE) AN B BT K B B-actin B T FE HLAAR (1:4000 7% %) i
H2 h, TBSTHEE10 min/IR3VK, F43 75 F BRI 4k
YIEG(HRP)bric 1 L =E 5T Rl g G(1:4000%FF), il
[gG(1:8000%% ) Fl £ H1/N i 1gG(1:5000% F)F & 1 h,
TBSTHME3R(10 min/ik), RAECLI ARG
MR

1.2.6 MTTi: A 485 £ A # 8 A ALK3HHSC-T6
on R ARG 5809 % vf: LA2 X 10N/ mIfRI4H Mo 25 5, BERh T
961K 1, 100 1 L/AL; frdtfia 56 2 MiBEf5, IIAMTT(200
u g/mL, JTIMIHFDMEME;FRIERLH), 37 C4RLEMFE4 h,
FRIEFREERESLINIAL50 u LIYDMSO, = iR BRIz
FEOT VRS, A E BIEEFR S 70 nmd Kl 2 &L
FE(ODYE, F:LAAS I 8] 55280 he H [RIRE ) 775D
IR FR24. 48, 72 Wi [A] AU IODIE, PASSH [A] 2
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OD{HE 50 h ODARL 1 Eb AL 5 R4 i 458 5 1Y) B

it AL TE S FISPSS 13.08H47 2047, 23 Limean
+ SDFIR, FEARIIE L ECR A58, [F— 254N R
IR SR R Z 0 i AT L, P<O.0SHERH S
k298

2 BR

2.1 R F AL ENA ALK Z Ak 3THSC-T6 %8 it T &
e BIEAMAZERME T, XTIRAHVector-T6ZH il & H
FEAK, MRS, A0t R 2 2R, M I
W, AR, T CA-ALK3-TOZME R 5%, dHfi i %
£ T BURHIL I, BT Vs, R R K ().

22 B REFFLFNAALKIZRHSC-T6 % it A
K¥g 109 Hrm NSRS RIAFFSE LA ALK3 Z /4
J& XTHS C-TOAM AL K 3G HE I 52, AR FAMTTiAS
DY Fasg B R e iE AL A ALK 3K HS C-T6 4 i 14 5 (1)
MA(E2). 50 hiELl, 24557724 h CA-ALK3-To4 il
Vector-TOZ MG TE £ 4503 7 N 1.5MI2.61%; 24357748 h,
X} Vector-TOAH FI & 56 5554 315, T CA-ALK3-T64H
N1LTME(P<0.05); B BT ] I4EK, CA-ALK3-T64H i
TR 450 A 20 B 18 (P<0.05). DR Ib R s Rk R s
A ALK3ZZ A4 J5 vl #H HSC-To4N A A5 A 5, I HL
HA I R A

2.3 ¥ FRT-PCRAEMIAE T F A4 B ALK 246
HSC-T6%mia-SMA. coll A2% 3 B &k AP 25l
£ECA-ALK3-T64H i flVector-T640 Y, FZEUSRNA, £
Wi 3G icDNA, FFLHAE AR TRT-PCR V.
PCRWZ 1 Yo L IR W i F K i T2 BRI UG AT %%
ol B (E3). ket REoR, SR 4 Vector-T6
MAEAHEL, CA-ALK3-To4I i fko-SMA. collA2.
col3Al. col4A2 mRNA KX /K. T, M E-cadherin
AP

2.4 Western blotting#e- | #85€ £ ik # 4 FA ALK3 246
HSC-T6ZmlaBMP15 5 45340 % & & FA 13— 04l
T RaE RILFEIEALAIALK3 2 AHS C-T64H il BM P/
TG LA BRI ER A RIL, B FRCA-ALK3-T64H
FVector-T6ANM, 7 AU LN I gl a s, 3
1T Western blotting 7341, 5 B 14X} B 41 Btk Vector-ToAH
Et, CA-ALK3-T6ZHffIP-Smad 1 B AL /K- B & _ETF.
E-cadherinZiA 7K F i, a-SMA, coll A2%E [AFIA F %,
Smad 18 /KPR DL R A%, PAB-actinfE NN S IE, B
2 A8 R G A% (F4).

311
JIT £ 4 Ak 2 5% Fi 08 1 5 % T8 25 B A 16D a0b 28 B B
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2 FR A% B0 R 1 51 R 5405 A JE, 7 AR £ R
it DAL 08 2 Bl 4 i e A= R - 18] 78 i i A (epithelial
to mesenchymal transition, EMT), 7= K& 41l 73 5
(extracellular matrix, ECM)F-7EHAEVIARY, 45K, EMT
Z 544 pi H e s, (HFRE-FEM TR & ZENLH
WA SE A A, AR 4R A0 FE R AEEMTIV #3240
M NHSCs, HSCsifi U385 /& T 474k & A R R [ oty
PR Yo U HS C PRI f& AT 4E Ak i — A%
BALE, A NREMTIERE. EMT 3 E R A 40 A kS
FHHI55, E-cadherins I J7 4 > FAric 3RI5 N, T8
YA bR 5T ina-SMAZRIE A, SR 240 i A2 5 ik
Pyt T« TIT. VIZY R R 3R 1 i 3t DR ok e 40l
bR IR AR VR YT T AT YL LR

TGF-p2 5HSCs K AEEMT, B ok E 4 5] AT
AT 24 40 o 1 38 0. BMP-742 — 43 T K /N35K DI 43
WERYR R E A, BT TGF-pBR M iz —.
BMP-752 4 f —Ffu % i 22/ 75 2 BRI 52 78, BMP-7 87 5
58z ihah &, RS2 AR B B oS, F5 1
RIZARGE A, TERCRIR AR, 1k 1 B2 ARGSIX (142
RAIRA ARV IR, | B2 A s 5, 1ER T
Smadl. Smad5E{Smad8{ICiiSSXSHEAA, {fi HAmkm1L,
P 5 SmaddE AW, BN S 2 R T A
VB A S L PRI R A F™. BMP-73 R 2k AN 2 e 2 2F
YeAbit R E RN 2 —P). ZeisbergZ " EME M B 41 4k
AN R e i R I BMP-THEA B I TGF-B 1% 31
bR B A, B FOE R, BMP-7i L 8 TGF-B 115
S B B T 2 A —Smads 2 [ SR BH I HAS 54 510

ASE F B RE # A pcDNA3-HASL-ALK3(QD)
AR E RIA R EE LTI ALK 2K 1 K BHS C stk
(CA-ALK3-T6). SEiast BIER, FFEmib ALK &%
X AR B HSCsTE A B ik 4k, #H1K HSCsifft
WaE, B WE R I, BMP7{E 5@ TS50 T
Smadl BEFALIE M. bR 4 Hubr 5> T E-Cadherini®
B B RIS, R 4R AR B a-SMA LUK T B
JEmRNA K& ARBAKE TR, ML VAR 5 &
mRNAK- T B 3 BE R ERHSCsHBMP-7(5 5 il #%
IR ARG A AT I A HS Csig ik, MHITGF-B1E S 1 L
V¥ o5 %% A RO UL RS T 4 4T 386 5, DD EC M) 20, MK
T 03t T AR 4E4b. Yo I 5 R0, TERT AR 4Rt FE R,
MEG3TEMR N FASMEA FEIK, MEG3d RI& FEUH4F
YEAL I, B a-SMAMITE G J5 25 1. MEG3id %%
ETEMTHIGIHS CHUE, 5 E R bR 3 A i) 78 i
Frics oA ok, B AT IWEM T2 HS CHUE S 41 4
PEITFER IR, E NS I R BT GF-B 13
HSC-ToJa & KRN, R E 22, 41
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B FEEEREE TURMIBETS. A: Vector—T64HlI; B: CA—ALK3—T6ZMlI( x 400).

12  —4 CAALK3-T6 MTT b
10 - —a&— Vector-T6
8
iﬁ 6
B
=
2
0 1 1 |

Oh 24h 48h 72h

2 MITAMARR ERAFESE L BIALKI A HSC-ToLBIRISIEAYSZIMImean = SD, 7 = 3). 'P<0.05, "P<0.001, S5CA—ALK3—T6X L.

CA-ALK3-T6  Vector-T6

0.10
= [ ] CA-ALK3-T6
a-SMA 0.08 | I Vector
b
E-cadherin 0.06 |
0.04
Col1A2 ZZ: -
0.02
Col3A1 0.00
Col4A2 ‘ ‘
NS &
GAPDH ¢ @@6 (9 c,° c,o

B 3 RT-PCREGMITE ERAFFLET L EIALKIZ{AHSC-TOMMIRMAXERTIA. CA-ALK3-T6: FaiE Tk iFauE LR ALK3ZRHSC—T o4l
#R; Vector—T6: #5pcDNA3 .12 TR HSC—TOAHERE. "P<0.001, S5CA—-ALK3—TolH#L.

XRE=
HIRREE AR AT B i M LR i e, 3 2

[EER RHANIRES, 2IUHEEYARHAE. AR 7T
T ] R W S I, BMP-715 538 % RR A 1L
FHEKBHSCsIE A AR FE AR AL T [ -
AL,

A A Gt BRI — AN A ATl g 72, (3
DA BRI ST 7R T BMP-715 58 S v #IHI TGF-BUE 5
B BT AL LS, ABMP-7/ 96T FF LT Ak i 5%
S 5 B AL, A DL BMP-7/5 55 SOy sk
R TERBUTFLHEA 240 FH I K.
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TR 9 I 2R IB A BRI, (&R PE S I 2R 4 51 A2 1)
AL ZN A D W, BT 28 W, SR G N s B AN
JE1/3, T BRI — A, KHAAVE B 45 S 2 AL
A i 2 g, IR A A A P e s (1 B H
BRI RUR 2, BRET R E R, 18M: L BUR AT 4
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CA-ALK3-T6  Vector-T6 2.0 1

P-Smad1

[ ] CA-ALK3-T6
B Vvector

{
e 15
=
1.0 |
m
E-cadherin g 0.5
' HI b b b
N i A= R
I
Q Q;(‘

4  Western blotting/53AEMABRE BN RIK. CA—ALK3—T6: HSC—T64%5 44 E 20 Tk pc DNA3—HSAL—ALK3F25E FaA4Hl; Vector—Té6:
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Abstract

BACKGROUND

Colorectal cancer (CRC) is the most common malignant
tumor of the digestive system. Long-chain non-
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coding RNAs (IncRNAs) play an important role in the
occurrence, development, invasion and metastasis of
CRC. MALAT1 is a newly discovered IncRNA, and its
role in CRC and its relationship with prognosis are not
completely clear.

AlM

To explore the differential expression of the IncRNA
MALAT1 in CRC and its clinical significance by using
bioinformatics data mining technology.

METHODS

BioGPS database was used to analyze the expression of
MALAT1 in normal intestinal epithelium. Oncomine
was used to meta-analyze the differential expression of
MALAT1 in CRC tissue and normal intestinal epithelium
tissue, and to analyze the difference of survival time
between patients with high and low expression of
MALATT1. Protein interaction network analysis was
performed based on the STING database to analyze the
proteins that potential interact with MALAT1.

RESULTS

The relative expression of MALAT1 in normal colorectal
tissues was low. In Oncomine database, there were eight
studies on differential expression of CRC, six of which
suggested high expression of MALAT1 in CRC and two
suggested low expression. The microarray data of 18
CRC and matched normal tissues were compared. The
expression of MALAT1 in CRC tissues was significantly
higher than that in normal tissues (P = 0.027). There was
no significant difference in MALAT1 expression between
colon cancer and normal tissues (P = 0.149), but the
expression of MALAT1 in rectal cancer was significantly
higher than that in normal tissues (P = 1.04 E-5). Kaplan-
Meier Plotter analysis demonstrated that the overall
survival time of the high and low MALAT1 expression

2019-07-08 | Volume 27 | Issue 13 |
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groups was 41.93 months and 52.2 months, respectively,
with no significant difference (HR = 0.64, 95%Cl: 0.29-1.39,
P = 0.25). The possible interaction proteins of MALAT1
were analyzed based on the String database. The results
showed that MALAT1 interacts with TP53, SUZ12,
CDK4, KDMA, etc. Co-expression analysis showed that
MALAT1 protein was co-expressed with EZH2, TP53,
SRSF1, and other genes, suggesting that these genes may
have similar functions.

CONCLUSION

The expression level of MALAT1 gene in CRC tissues
is significantly up-regulated, but there is no correlation
between MALAT1 expression and the prognosis of
patients. MALATI interacts with TP53, SUZ12, CDK4,
and KDMA proteins. These interacting proteins include
Polycomb-group proteins, cyclin-dependent protein
kinase and so on, which are related to gene expression
control, transcriptional regulation, and cell division.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.
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%5 AL M J&(colorectal cancer, CRC)Z I K P & 4 % I
# A R G BN A, LA R K4 R 25 RN A(long-
chain non-coding RNA, LncRNA)ZCRCA 4. K&
BAR G IS b R AR E AR . MALAT1 A #78 Z 309
LncRNA, X AZCRCHWMMEA R L B EFUGH * 25

REoHFHE.

1=/
B A A7 B R IEAE R AIRITLncRNA MALATI
A R S P 84 2 51 A8 B 16 R FE L

TixE

& FIBioGPS# 38 B 57 % B £ K PMALAT1# &
K. RGN A HIEFEOncomine P A 4
MR IR B LR A MALAT1# 2 F %
B SMMALATL S, KAk &5 A AMEIEH
FEAg R, JESTRING#IE & F 5 A & &4 ZAE A W
%o EMALATIAB ZAE A R AR 694X &G,
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MALATI1 /2 iE % X W 5 2047 F 69 48 3 ik 3 5K
Oncominedk ¥ % ¥, KM £ F R A RSR, L
PO K IR T B Ak, 2R A, R KRS
xR AL H A K BB A 18AS. K AR
FTMALAT1 A& X KF B3 & T EFHLRP = 0.027).
B WmEL AR LA, EHEMARYE EF
S BMALAT1 £k K-F R4t 5 £ 7P = 0.149), @
AL PMALAT R A KT A R & T4 R EF
LA 43(P = 1.04 E-5). Z£Kaplan-Meier Plotter#4%-F &
P HOHMALATL & ME A48 %A B4 5] %41.93
mo#52.2 mo, %534t F & L(HR = 0.64, 95%CL:
0.29-1.39, P = 0.25). String# 4% & *F 547 5 MALAT1 T
feAE AR 09 E G, 4R 2 TMALAT15TPS3, SUZ12,
CDK4,KDMA, ¥ A A8 ZAER X £ 2R X 547 7
MALAT15EZH2, TP53, SRSF15 2 B B A £ ik %
Z, i sk K F A Ak b VT RE LA ARDUPE.

21t

KR a 8 PMALATIUA R &k £ A KR-FA R L
i, EMALATIARZE KT 5 & F TG JF L A8 X .
MALAT1X5TP53, SUZ12, CDK4, KDMA% & 48 ZAF
A, LR MMEIEREG O SRES Kk ARES
RAER GBS, ST AR AR, #HFRE
B Lap B &,
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1 SRIRSE

L1 ## MALATUAIE AR A B LncRNA, BEAERT
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AP MALAT SRR G O SR 5 78 Rg B 8 3R
1550 A 803 FE Oncomie(https:/www.oncomine.org/) 145
T KW 235 R W bR R R AFEMALATL ) 2%
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RFRIE M2, HiFEMALATI & RIE S5REEAS
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STRING(https://string-db.org/cgi/input.pl) FlMIMALAT1 7]
ReAH ELAE I B 3 S RB 1 L.
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I, A HTMALAT USRI FE AR MR 5 %60 B 1) I 5 41
U AR IR O, BB 2 (1) K (colorectal
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U5 F T IR AP = 0.027)(EI2B). %45 i 5 H
Ja e 20 oM, S S IE R HAIMALAT1IR
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INIXEE LR FE T BE I AT REEL A AL

3 e
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Disease summary for MALAT1

Cancer
vs.

Analysis type by cancer Narmal

Bladder cancer

Brain and CNS cancer
Breast cancer
Cervical cancer

Colorectal cancer

Esophageal cancer
Gastric cancer
Head and neck cancer
Kidney cancer
Leukemia

Liver cancer

Lung cancer
Lymphoma
Melanoma
Myeloma

Other cancer
Ovarian cancer
Pancreatic cancer

Prostate cancer

Sarcoma

g

Significant unique analyses 13 13
Total unique analyses 220

1510 105 1
EEOOOEMm A

-« % —>

Comparison of MALAT1 across 18 analyses
Over-expression

Medianrank  P-Value  Gene

6460.0 0.027 MALAT1
1]2]3]4[5]6[7]8]9]10[11]12[13]14]15]16]17[18

Legend

1. Rectal adenocarcinoma vs. Normal 10. Rectal adenoma vs. Normal
Gaedcke colorectal, Genes Chromosormes Sabates-bellver colon, Mol Cancer Res, 2007
Cancer, 2010 11. Colorectal carcinoma vs. Normal

2. Colorectal adenoma epithelia vs. Normal Skrzypczak Colorectal, PLoS One, 2010
Gaspar colon, Am J Pathol, 2008 12. Colorectal carcinoma vs. Normal

3. Colorectal carcinoma vs. Normal Skrzypczak Colorectal, PLoS One, 2010
Graudens colon, Genome Biol, 2006 13. Colon adenoma epithelia vs. Normal

4. Colorectal carcinoma vs. Normal Skrzypczak Colorectal, PLoS One, 2010
Hong colorectal, Clin Exp Metastasis, 2010 14. Colon adenoma vs. Normal

5. Colon adenocarcinoma vs. Normal Skrzypczak Colorectal, PLoS One, 2010
Kaiser colon, Genome Biol, 2007 15. Colon carcinoma epithelia vs. Normal

6. Rectal adenocarcinoma vs. Normal Skrzypczak Colorectal, PLoS One, 2010
Kaiser colon, Genome Biol, 2007 16. Colon carcinoma vs. Normal

7. Rectal mucinous adenocarcinoma vs. Normal Skrzypczak Colorectal, PLoS One, 2010
Kaiser colon, Genome Biol, 2007 17. Rectosigmoid adenocarcinoma vs. Normal

8. Rectosigmoid adenocarcinoma vs. Normal TCGA colorectal, No Associated Paper, 2011
Kaiser colon, Genome Biol, 2007 18. Colon carcinoma vs. Normal

9. Colon adenoma vs. Normal 2Zou colon,Oncogene, 2002

Sabates-bellver colon, Mol Cancer Res, 2007

1 51025 2510 5 1
BEOOCOCOCEM [ Notmeasured

%
the rank for a gene is the median rank for that gene across each of the analyses. B
the p-Value for a gene is its p-Value for the median-ranked analsis.

Comparison of MALAT1 across 12 analyses Comparison of MALAT1 across 6 analyses

Over-expression
Median rank P-Value Gene
8049.0 0.149 MALAT1

Over-expression

Median rank P-Value Gene

[1T2]3]4[5]6]7]8 ]9 10[11]12] 5630  LOAES MALATL

Legend

1. Colorectal adenoma epithelia vs. Normal 7. Colorectal carcinoma vs. Normal Legend
Gaspar colon, Am J Pathol, 2008 Skrzypczak Colorectal, PLoS One, 2010 -

2. Colorectal carcinoma vs. Normal 8. Colon adenoma epithelia vs. Normal 1. Rectal adenocarcinoma vs. Normal 4. Rectosigmoid adenocarcinoma vs. Normal
Gnlaudensl colon, Genome Biol, 2|006 . Sélzyp%ak Co/ored;/ 2 PLIOS One, 2010 Gaedcke colorectal, Genes Chromosomes — Kaiser colon, Genome Biol, 2007

3. Colorectal carcinoma vs. Normal . Colon adenoma vs. Normal
Hong colorectal, Clin Exp Metastasis, 2010 Skrzypczak Colorectal 2, PLoS One, 2010 Cancer, 2010 5. Rectal adenoma vs. Normal

4. Colon adenocarcinoma vs. Normal 10. Colon carcinoma epithelia vs. Normal 2. Rectal adenocarcinoma vs. Normal Sabates-bellver colon, Mol Cancer Res,
Kaiser colon, Genome Biol, 2007 Skrzypczak Colorectal 2, PLoS One, 2010 Kaiser colon, Genome Biol, 2007 2007

5. Colon adenoma vs. Normal 11. Colon carcinoma vs. Normal : . . . .
Sabates-bellver colon, Mol Cancer Res, Skizypczak Colorectal 2, PLaS One, 2010 3. Rectal mucinous adenocarcinoma vs. 6. Rectosigmoid adenocarcinoma vs. Normal
2007 12. Colon carcinoma vs. Normal Normal TCGA colorectal, No Associated Paper,

6. Colorectal adenocarcinoma vs. Normal Zou colon,Oncogene, 2002 Kaiser colon, Genome Biol, 2007 2011

Skrzypczak Colorectal, PLoS One, 2010

1 51025 2510 5 1
EEODOOOOCEM O Notmeasured

<« % ——>

1 51025 2510 5 1
BECOCOOCOCEME O Notmeasured
%

the rank for a gene is the median rank for that gene across each of the analyses. c the rank for a gene is the median rank for that gene across each of the analyses. D

the p-Value for a gene is its p-Value for the median-ranked analsis.

the p-Value for a gene is its p-Value for the median-ranked analsis.

& 2 MALAT] MRNATER RS S IE4RY, qﬂﬂﬂieﬁﬁgﬁﬁﬁﬁ A: MALAT1 mRNA WUIEZH USRI H2HZAP 3K, B: ﬂ:%&?ﬁ/,\

FHREFZHZAMALAT1T mRNAFKIKLEAS, C: G570 S5 W IE R ZH4AMALAT1T mRNAZGALLES; D: Eﬂaj&ééfﬂ/,\’%ﬁﬁ FHYHZAMALATI
mRNAZIA kt[:é 3.
" " gtk - 025 HRIGREBUR 5 TR BN ATAFHER5,
0.8 .
NERR
0.6
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0.2 | Expression

KBEAESmISRNA(Long-chain non-coding RNA, LncRNA)
FEREE H B ORI AERT U R, MALAT RS, B
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Observed coexpression in
Homo sapiens:

ENSG00000279576 m»
EZH2 =
TP53 =
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Observed coexpression in
other organisms(transferred):

ENSG00000279576 =
EZH2 ©
TPS3 B
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EZH2 &
P53 =
SRSF1 &>
CDH1 B
suz12 &
SFPQ =
AKAPY B>
ZEB1 =
ELAVLL =
SP1 =

ENSG00000279576 m»
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from M. musculus
from B. taurus
from D. rerio

from G. gallus
from R. norvegicus
from M. domestica
from M. mulatta
from A. aegypti
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Abstract
BACKGROUND
With the development of society and the advancement
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of science and technology, the patient’s requirements for
comfort during gastroscopy are constantly increasing,
and more attention has been paid to the possible adverse
reactions. More and more patients choose to undergo
painless gastroscopy. Elderly patients have vascular
tolerance, significant organ function decline, and higher
requirements for anesthetic drugs due to age and
degenerative changes. Therefore, it is important to choose
the correct anesthetic drugs during gastroscopy in elderly
patients.

AlM

To compare the effects of anesthesia with propofol
plus remifentanil and etomidate plus remifentanil on
respiratory function and stress in elderly patients with
esophageal leukoplakia.

METHODS

A total of 200 elderly patients (aged 62-73 years) with
esophageal leukoplakia who underwent painless
gastroscopy at the Endoscopy Center of our hospital from
April 2018 to October 2018 were enrolled. The patients
were randomly divided into either a control group or a
study group, with 100 patients in each group. The control
group was anesthetized with propofol and remifentanil,
and the study group was anesthetized with etomidate
and remifentanil. Serum oxygen saturation (SPO,)
and stress hormones (adrenocorticotropic hormone,
glucocorticoid, and angiotensin) before and at the end
of treatment were compared between the two groups.
Hemodynamics during treatment, adverse reactions
during treatment, and the difference in time to recovery
of spontaneous breathing time were also compared.

RESULTS
Serum levels of stress hormones in the two groups were
comparable before treatment. At the end of treatment,
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serum levels of stress hormones (adrenocorticotropic
hormone, glucocorticoid, and angiotensin) in the study
group were significantly lower than those in the control
group ( < 0.05). Hemodynamics was more stable in the
study group (P < 0.05). SPO, was significantly higher in
the study group than in the control group (7 < 0.05). The
rate of adverse reactions was significantly reduced in the
study group (P < 0.05). However, the time to recovery of
spontaneous breathing was significantly shorter in the
control group than in the study group (7 < 0.05).

CONCLUSION

Compared with anesthesia with propofol plus remi-
fentanil, etomidate plus remifentanil in elderly patients
with esophageal leukoplakia can reduce inflammatory
factors and stress hormones more significantly, maintain
hemodynamics and intraoperative blood oxygenation
saturation more stably, and have fewer adverse reactions,
but is associated with longer time to recovery of
spontaneous breathing.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Propofol; Etomidate; Remifentanil; Old age;
Esophageal leukoplakia; Gastroscopy; Respiratory function
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S, DU H0E U BRI 2 40 648 IR R A . IR
RIEWTF.

1 #RRTEA

1.1 A8 HL2018-04/2018-10 K H T 7] [X B B A 45
HUCTTEN B IR TT 12000 £ B AR R, Tl
62-73%, R BENLER I AWAL, Brf BE B O rlE
PRI A (1 BRI 7 2 )G, EL¥E RS S5 AR, X
HRAHAERES59-73%, “FIIHEI%62.5% +6.8%; WAL
61-69%, “FIJER63.8% +52% . I NbrHE: ()EBEHRF
AICTE BB NIRIT ARE; Q)F#460-80% ; (3) A TRIT
A73 moRBHT BB, (4)EFIRITHI6 moAkiItir 4
By B ORIE. HERRPRE: (DX PIM . ARFCBKRER A 25
KIBIEHG Q)& I E R AMER L & 4 5 et
PN, GYAREM S BRRERT S5 (4)ARHTE BRI 2
SRR 3 SR PrER. PUIEr &
HFEIRZGD.

1.2 7k A BHERETIIEEE6 hy 25K4 h, AR
B R ANE . O, SPO,. B EMY
FERCE bk IE R, R AR T N RS, A
AE SIS B 2F K JE (56170312, H & A4RZ
Ak)0.5 ugkg, b 5228 E KR T A8 1.0-2.0 mg/kg(h
R ZH) B AR FEIK FE0.15-0.3 mg/kg(WF 7T 4H), F5 bR T Fa
Ja, HEAT B8N ABLG)T. R 7 SRR R ) M g
A RAE, B HILTEIX . S ATE ST, X R E N R A
1315 mg, BFFCALEIIIRFEKAES7.5 mg; # (L4 T B 2 2
Bill . 70% P I, ARAE S 5045 T 10 mgBR BB = 1
JE; DR T REZES0R/ 7 LA, MR ML T70.5 mghi
FEMIETH 02, SPOL KA T B 2290% LA TS 45 T F
AR ERGA. A BHEERITH . BTSN
T 3 3] B B LA U0 10375+ SO R (R b i B ol
BER BERREER . A Rk R)KPIFEsR; FFHD
SEVRIT I AN J7 A LI S v IPIRATIR )
SPO,. ARJM (R MK T, As).
SPO, I %) H B BB A5 1k IR J Wk 2 ) 3 IR B (1]
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B B AR TR L.

FEBFR AR YT BT YRYT 45 AT I H R R (1R
B ERR R R B R A Rk ER)KE; T
BWAIGITI L O REAISPO, XTHHABEAR
SSEH IR KR A5 L JRRIE i Pk 2 B = B ).

it A TR SR FHSPSS 21081 0 #1751 Hicds ik
ATREERA T, Ferp PO RER A58, DA%ER, THE
PORLR FHAG S, Plmean® SDE R, MKk & Ha =
0.05, 24P<0.051, 7= 75 A Gt s L.

2 BR

2.1 fn 7 g Fo R T 6 r AR AL R TE RSB T RN
MIE R ER (RS IR s . B R iR I
EEIKR)KPEAR L, ZRELI ¥ LP>0.05).
[ ERG - E RNl S R RVVAY € & ) G o SR PN 182
KRB RE R, FLAF T R R T 45 R SO R /K P A
Xof HEZE B SR AT, 22 50 GR35 L(P<0.05), WL3K2.
2.2 %97 B iRl S FARSPO,H YA JRIT R AL
FEMLIR SN 3B D3R, IR FEACAH [,
Z RG2S L (P>0.05). 1EIR)T 6 IR 2 £ U 4
JE. 279K RS KR AL T R 4L, ZRE %1
R OU(P<0.05); [RI X6} HE A 8 35 VA 97 I SP O, tH B S5 A i
FAHBE M, 278 S 2 L(P<0.05), A4 EH
TBIT TIPS D ERIEAR -, ZRTGITHEE X
(P>0.05), W.3=3.

23 WARRE A AEFE HHEEYAERRRIFIK
Az, FCAR I LA A R T I B AR O IR A T AR,

RSN R AR B B0 TR, ZRE GRS
(P<0.05), I.3=4.

2.4 15 REE S IR A A et X HE 4H AR bR
I J Pk A2 1 2 IR B R AR, T b A A T X R
H, ZRA G FE L P<0.05), L3RS,

3 e
AR, B R BT I R 2R AR )12 Wi 7 Bk sk ok, 15
A e BB KA R A SR A B (AN IE J AN RN TR 4,
SRR OHELETY. BEHARR RIIE, T B BE
W 2 NF52, AR RPRT I AE R G850 e 2 Al
2, BEIRIT RS2 B OGE HIRA T R K RS
[P, AR SR ERF R B N IR SRR AN IS S
LR B BRI T 20

Bty 5 R JE A B At IR BRT P 2 AR BB 71, 48 ik
VES NN G ATLE60 s 70 A7 LR P 38 BIVEAR, M bR 1
MUK AR, BRI LA G LTS B . TovR A
Xof P D RGBSR BRIV 5 R N ) e o Y, S
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SHIlS, %5 RAMIKIEKEE S AENEFREBNBR

B BB RIS RATHBIFAA DT

r~ 1 BZENELRZTH (7 =100, mean + SD)

Daxi] 0R4E A
TIIERR(Z) 625 + 6.8 63.8 + 5.2
TYRIE () 3.74 + 1.02 3.63 + 1.35
TIHARE (kg) 78.26 + 7.91 77.64 + 9.04
ASAD 1.89 + 0.21 1.95 + 0.19
paYRg:]l

25 LIRS BUEE (pg/mL) 11.28 + 1.78 11.25 + 1.65
FERZDURIER (pg/mL) 7.40 + 0.84 7.43 + 0.79
MEEEKZR (pg/mL) 11.03 + 1.66 10.98 + 1.79

R 2 [ENEEERKIEHILER (7 =100, mean + SD)

pax:l XiRLA HRE HE PE
125 IR BUEIER (pg/mL) 31.46 + 3.01 2244 + 2.36 23.58 0.00
FERZPUAIER (pg/mL) 16.92 + 2.15 12.83 =+ 1.94 14.12 0.00
MELHKZK (pg/mL) 2457 + 2.71 18.23 + 1.89 19.19 0.00

R 3 ABSNIDREASAME BRAEHILLER (mean + SD)

x| n SpO, (%) MR (R/min) UR4BIE (mmHg) EPKE (mmHg)  ILIRAAZR (2R/min)
ENIRA 100 95.12 + 4.62 75.43 + 10.96 89.51 + 15.99 58.26 + 14.52 16.12 + 9.89
ARAE 100 97.29 + 2.42 76.21 + 13.25 99.23 + 23.02 67.95 + 16.02 15.82 + 3.67
HE 3.2985 0.4536 3.4679 4.4817 0.2844

PiE 0.0012 0.6506 0.0006 0.0000 0.7764

x4 WMEARRRNALEE N (%)

baxicl eSS Bit INVERE MAEE FIX %N MEBFEITE
WA 100 75 (75.00) 8(10.67) 2 (2.67) 1(1.33) 43 (57.33) 21 (28.00)
ARAE 100 50 (50.00) 5 (10.00) 1 (2.00) 1 (2.00) 31 (62.00) 12 (24.00)
x 3.2523

PE 0.0023

x5 BPIEREGEHNEBSEIFRETE (min)

paxi:l XHHRLH A HE PE
n 100 100
RIS ERNINGN]E] 10.05 + 4.54 19.86 + 6.13 12.8603 0.0000

PR — ol R SR S 1 e ik 4 B PRI 24, R AR EE AT
IR R, FmACRE RO, RPEEmf (a4, 75
tRE5E4, PSR #F KR T B, I 1
WL AR SRR R — P AR M R A2 R 2 AN AL
WIS R TIRE A1 ML & 8 D e AL UL 4
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71, BARGE RIS 1575 BXSWER RGN, A
LI IO PR FEHLAA T B P, 55 DT 45 i 25 K
JERMRFTIR R 5 & 3 25 K Je A H A 8 2 A P Rl TSR
Ry U

B GO AL TE R R R AR A USR5
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RNV RS 3 G 73 WA KB BRI, (2 b
PREEBBER . R R . VS R H AT AL
IR SRR, TENVAZ B G, G, FARSE
ISZ ORISR , 3K SR KT IGE BT, BEREIOR
PUARGBE ST B AL BGOSR, IS AR I
J o BRA ORI PRI S5 SR LA NS MR
(FIRE 7). (HAETCHE B Ba T, B ERIRAEERIE RO
A7 b GRS IR AR 3 N SR e
BUMPAN T2 AFGE  RAE R T K ERIE, S RRIR
JERROR, BB FHAE R, FEARFEIKER 5550 55 R JE
JRIEEAL AR, J6 97 Ja MR 7K T35 e B, B
IRREA R B Bk A R R A A B BIURON. Hk e
SRR R

FETCI 15 B RR IR E BRI 25400 WP e 30 2%
LRI X E 4R B T — N EE R fER . I
PR—E A BERAT — R R L A1 Hwl % AR
WRALIEIA AR g8 3R PR AR J5 30, B & RRIRE N 3 1T
L AT P IRFEIK R R S B SR KB BRI, B I
KPR E HAERF AR B /KPR T AT, 18
AN RN B AT T, ARFEIR ISR R 5 T 25 A JE PR IFR A O
S MERAR. TIX, A4S, SPOREEA KR
1A A A A, AR IR B 2 3 25 e R
XHIEIR ZR GE 1 T WL 00 T R N 2 A i 25 K e
FRYRRIE 5 3. 5 R AT S AE R B TTENP I R 5
T T8, A ORISR I R H ST K Je 4L B
WP ST V) Y S 5L, X B 2R G A R/

B2, WATKBR R G or K EX ZERE ApEas
BB MR EE S, B OUEIT AR, R R
Xt BB IR D REAN R BOR GE AN RS2, (8 /5 IR YT I
AR R A D, AT E TS, B
AR, AT DA i eSCHE R 25 ) )
X RBIE T, INHFEIRER R &3 05 K Je B A =
T A JE AT, AT AR IR PR LA (.

NERR

EBHE
2 P SAK LUK 3425 A8 0 B T4 P T 64
IR 7 . 4 AT P i U ELBZ i
SEY B,

LE Yl

SE Bt RN, PR R TR 1 BRI XU
XTI B SRR A, 45— ZRlm R AR R 1 P
(¥R R, ASSCHUL B2 4 R A PR O 18 B FRR
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7 2K, DAIRED IR R 47 /3 0o B SRR IRIL RS fit
TR H.

e =l

HECR Y RFEIKIR R o or KX ZHERE AR
BB TR B sl /15 W RE S R R K
TRIRENE. DUIRE IR R84 3 O B BURBRIL R
R

Eoalyy

FrE Nide BB AR YR LB T R05 50 NP2, 43 ) B =
PR Y 5245 Bt 23 K JE AR FE K iR A2 i 55 K e I A 7 2
HEAT PRI, FEARHT AR S5 B U MR ASAS U 224 Ff
WK (BFE: (RS B BER . B8 B BR
M REKR); WWRAP MR I HFRIRIL . 03E5F)
2% i 42 LR (oxygen saturation, SPO,); it AR H A G
AN RPN O R E . S, FIX, #43). SPO,
RS ARG DR R B PRI ).

IR

TRFTIK IR 2 5 5 25 K JE RIRELE oo B SR T i, B
IMFEEN F2E TR RIS KT SR, SPO, A
BN AR RBRAET D, ARG B R AR I A
Bk, Sy R G T AR AR B IR R I TR B
AL

Pt

TRITIRIE B 5 5 55 A JEAEXS 4 B MR 15 B
WA SPOFZIIEID, AN RN R, BR A
BYRF B i o5 A JE S EAT LS (ELAR M 6 .

REf=
AWFFREARRD, FltEFE EE WD, &t
Y RIEFENAE DUEAS 2 S 458

I

2B

1 B WA SRS e MBI BRI EE R E T AT
IR RS HT. 2RIZEFIR I 2019; 23: 1549-1550 [DOI:
10.19435/j.1672-1721.2019.11.048]
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Remifentanil as an adjunct to anaesthesia for electroconvulsive

therapy fails to confer long-term benefits. Br | Anaesth 2018;

121: 1282-1289 [PMID: 30442255 DOI: 10.1016/j.bja.2018.07.011]

3 PRHEUE, R, BRIR. Y ANEE A NN B e A
HEIfRER N . X BRI 2019; 35:137-138 [DOL: 10.3969/
j.issn.1007-614x.2019.04.090]

4 KEN, EAL IS, FNS. RETOKESE A MI A T2 E R E TR
PEE Bk A HIMPRASCR AR, IRPRATSEIR R~ 2018; 17:
1897-1900 [DOI: 10.3969/.issn.1671-4695.2018.17.031]
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Abstract

Eosinophilic esophagitis (EoE) is a chronic, allergen-
driven, immune mediated disease of the esophagus that
progresses to esophageal fibrostenosis if not well treated.
The aim of this review is to provide an update on recent
clinical advances in the development of diagnostic and
therapeutic approaches for EoE. At present, the diagnosis
and disease monitoring for EoE rely on repetitive
endoscopic evaluations and esophageal tissue acquisition
for histopathologic analysis. Recent advancements in
EoE diagnosis include transnasal endoscopy, endoscopic
functional lumen imaging probe, and the emergence
of non-invasive diagnostic tools including cytosponge,
esophageal string test, and mucosal impedance probe.
Biomarkers for EoE have not yet proven their clinical
utility. The current treatment modalities for EoE
are topical corticosteroid, proton-pump inhibitors,
elimination diet, and dilation. Promising results from
clinical trials are emerging for biologic agents that target the
interleukin (IL)-13 and the IL-4/1L-13 receptor, specifically,
RPC4046 and dupilumab. Especially, dupilumab is
promising to become the orphan drug of EoE.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Eosinophilic esophagitis; Allergy; Endoscopy
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A —FIL A W BURIRF G IR FEI AT
YA IR, e RARBA AT, BERAFE
ALY E . RS B AR TR R TR
#— R AR, Q356K ARG k., ST
T 5 A 9 ) o R TR L8 M
P Fe R E B AT AL RIS W, R EOED
Wit 646 MBE T B h B R IRIR K 2B WA,
VARAEAB NS B T B I, aisminssh. &
EE AN XA L PR AT, B AT, EoEaY AR &
i RAEY SN SRS AL, 24078 55 X B
HREREBEE., FTEWHF . R RETF A
BT RE YIRS, 4hah G 2m i/~ (interleukin, 1L)-13
% 4R 49 RPCA046FTL-4/IL-13%: 4k #9 Dupilumab, iX £
4 44 FIRPC4046F2Dupilumab#y s AR IXIe AT T —
A E LR, LA 2 Dupilumab ™ 8 & A 1% & A
# PR INIL G 4.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

KR RN AR R E K 18 AR

BIRE: ik m et 24 X (eosinophilic esoph-
agitis, EoE)A& —AbARxt v eG4 sk om, ALER Ti%
R AR AR ZHINIR. BT B3R RR K B B
F T RApEF . REB BT ERARETRET RF %
57, 45t & a4 (interleukin, IL)-4/IL-13 4k 84 37 24
Dupilumab, BUAF T AARL G RLER, A ERAZR
FREIPTIRINILZG 4.

KB, BIRE. BRISTARMEERZITHRE. BFENBIIRGE 2019;
27(13): 828-834

URL: https://www.wjgnet.com/1009-3079/full/v27/i13/828.htm

DOI: https://dx.doi.org/10.11569/wcjd.v27.i13.828

03I

WER R4 M 1 £ 4% (eosinophilic esophagitis, EoE)&—
FSMER . B BURIKENE . N S HEE R
TERRE X B Lotk B 2 L2 oh3:1, BB
10-57451/10 15 N2 18], 7545 SR () £ 2 v 8 B,
P i A L B0 1 R AT o S AR DGR . LA
RIFHLH R : PR K B8 M R HT 5 K &
EiashlERG . HIUN A A4, ol
MR RT3 Bz B itk ZE I R R B0, ) L3 2 SR BN [ 2
CYEMH A SR ZE R R IR R R 48 K Kk B AN
RPN Z ROV WA e, S, &
Wi FEY . R IRA I BB B AR IEIZ AP N, (1
NEAR H BB A2 Wi (15 B R Y S W SE iR 25
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NE, 5. BRIBRUERERZTHE

Y BEMRA R IR, RO R PRATE KUK B o 12
W 1 S SRR A E RN, ISR H R SR — 2
KT EoEMIZW Ky Bt fg, UABh 3T EoEH
—ANEEAFIIIAR.

1 12W

R4 36 B 15 9 22 B E o Bl PR 48 P9 2013 Wit i2 W i :
EoE & — Pl R-Jp3 BRI, 12 Wit o0 20 [ Bf 285 R PR
AURHAS H, & ANAT %] EoERZIibrdE: ()EE D)
REZEBLAH R HOREAR, (2) BB TG sk s ARG TR 1R 440 i
NERRAE, FRHERERRVERZ0 = 15/HPF; )&%
WETR MR AN A 2 RIR T &, A0 (proton-
pump inhibitors, PPI)iX IR YT fG FrEAfE; (4RI
WE TR VERLA LG 22 (W 4k KR R (5)IR9T (IR B HIBR. R
R R RO RS, AR T

1.1 TAALE

1.1.1 538 W A4 B N BT B R B S A
JEAER A B2 W E S, T BRI SIG EE
TR, DB AR 70 )=, #5125 LAEoEN Bl
SEV KRB 7 E. B SRR E: 8Em
IKIMFERE . BHZ D PR AT R R EE
EEPAEREE. BRI R R 2% 88 iR
T R =, R R SAAE B N A 4L
PRIME, DRI, 2R/ -t i B i 8 v B DL 2
AR RS LT 44k

1.1.2 % 3% M %L %% (transnasal endoscopy, TNE): TNE&
—MECHTII LR, BT et A W7
PEAN RS I 4, I PR BRI AT B 2> i im) T 32 R A E
U1 TNEFE WA FH 2R AR A0 ] B0 oty T 1)
TERIH LA, FEXT R R AT I e R B, S AR
Bt N B dEAT A Bk B[R] — 2l A L, RS
FUS RN B3 2R, i —2 0 B o S XX
PO, AXHS R 2 LR 5 N B AR,
B BRI BAS b AT — 2B A SRIE.

1.1.3 i 3% n] DLd ik 7 IR 52 77 L X tar A I
EoEH [ R4 A AR, 4R 17, DRZms AR /b L, 75 2
FHRXT1Z0 AR 5AR = A BUGR AT AR 133X 1T e AT
FE— e RIHE.

1.1.4 W45 T & B 48 4R 4T (endoscopic functional
lumen imaging probe, FLIP): PFAEoE &3 & 219~
SRVER) —FE . Bz 2 N BT, FLIPAEH &
3 # 6 H B0 P ThD DN 5925 SR e o o ) £ R A TR 11 P
JIR AL B kv B AR AR 2 /N LEo BN A8
FAFAEY, o 72 WrE o B S i iGyT LARK L9 B 14
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NE, 5. BRITBRURER T HE

HIZHZA IR RS X, RIFLIPHASL | HAEEoE/ ™ 5
FEEEVEAL B 4 R ANE YT SO VTAG ) B

1.2 AN E T RENEIGER AT RA
P, BRI ESNR ] T — L2 WrE o ERIVT AL 1505 1 31 R il
BT

1.2.1 #m e 4% (Cytosponge): +&— PPl I 48 76 il ¥ A i)
W s S v (1) 288 R BRI R 4, S A T, Al
AT TG, 2O AR S S HL R AR A i
VELF, W TR B A AT, A0 S S M AN 2
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Abstract

Non-alcoholic fatty liver disease (NAFLD), mainly
characterized by excessive lipid accumulation in
hepatocytes, is a metabolically-stressed liver injury
that is closely related to insulin resistance and genetic
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susceptibility. The spectrum of NAFLD includes
non-alcoholic simple hepatic steatosis, non-alcoholic
steatohepatitis (NASH), cirrhosis, and hepatocellular
carcinoma. With changes in lifestyle and dietary patterns,
the prevalence of NAFLD has increased significantly,
paralleling the prevalence of obesity, type 2 diabetes,
and metabolic syndrome. To date, no specific drugs have
been recommended for routine treatment of NASH.
Therefore, it is of great significance to establish high-
quality animal models that simulate the histopathology
and pathophysiology of various stages of human
NAFLD for exploring the pathogenesis of NAFLD and
guiding drug intervention. Considering that high-calorie
dietary patterns and sedentary lifestyle are the main risk
factors for NAFLD, this review summarizes diet-induced
NAFLD models.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.
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D

3E B KM B By AT J% (non-alcoholic fatty liver
disease, NAFLD)Z —#F 5 ik B & i foid 45 5 &
9 Y AR K 0GR B BT B A, VAR e e A R
KRB LB, Kkimid Q6B E L%
VAT g B % AE TE AR RS B EAT X (non-alcoholic
steatohepatitis, NASH). I &AL A=fT 2w L. M5 4
HH RBJER M H L, NAFLD &% & 2 %7t
2, SACREIE . 2AHE R Ae R R S AR RAT A BT
7. ZA M2 R e A N TNASH F
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B R R IR S e gm 3R A B Wy S AR 3T TR
NAFLD#) X mpuhl B35 54 TR LA € X
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TR MAERL, IR T RER 4 My 0 BUE JE P8 o5 AT & A K R it
BYDEEELAE. AL EZ BN REER A A6
Aok SRR MIRIE, BT, AR E . sk
L. EAF @, BB EFF @IEATHR,
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03I
ARG MR I 14 T (non-alcoholic fatty liver disease,
NAFLD)/ &3k i W@ ML, H BINAFLD¥I#
PIRIFHLE v R B B, BRDay 52 « k4T #it
b, NI AT REIE S i B R R RS [EA e T 3
CIRENINE R E IV UT i ¥ S/ G- 21 AN
PR AR S TR FIE TN AFLD & 9 ROE f N BB
TITHEHED, IR I Z 4T S NAFLDI R iR 7 7
Z, G EEEPE RO, 442 FRE TR
L5 5% 2K Hi(insulin resistance, IR). HUEAL N &
R IT . R A ot R R AL A DGR YT 25 ORI 9 2
H HTNAFLD S SO M
EEXINAFLDFR 1 AN R B, T @S2 AR R ) 3)
ISR DAL, L B A B AR AL SRR AL. 124 Ak,
ORI FINAFLDA B R AR B . A #9559, 3K
T S50 SR 2B T ERE SN R, RUALE
%, C5TBL/6/MiR« Wistar K+ Sprague Dawley K
BIX =Pk Riz FEoN) 2. BT R4 J g 77 20
A RN AF LD R AR R A IR 2, A ST AS
AR B G5 AL ST IFINAFLD SR — SRR,

1 SEMRRIESHINAFLDZEY

R RN 2, BUEH T EARINTE (free fatty acids,
FFA) &&= 00, 4 LT 107 8 b A9 8 et e o il
i, B H I =EE(triglycerides, TG)¥EF, M5
FUTAERE B AR VE. NAFLD & B AT 2o i B+
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B G PRFFA K A A BT, ok ki = Bef iz
# M (microsomal triglyceride transfer protein, MTP), f7-{E
TR i b R 20 B P 53 X B Aok A ) T o e i
EAM, 25 =B AR IR E A (very
low density lipoprotein, VLDL)[¥J%EHC 520", #F 7T K
Rk (high fat diet, HFD)MHEFEHINAFLDA SATHE
FPMTPZE AR, SEUTF A TGHSZ @S, VLDL M
WL, (EHERTAE N TGUURR, MTT S SO 4 B AR Az 1
HFDHIEIT ATP& flidik/> 5 ZRARDN A E L 17 45
V140 SR A Tl TR Sl o U R g T 40 5 P 8 B R Ty
RERRS A S 10 4 S AR PR RE 20 b "5 SN AFLD.
[, XINAFLD/N SR IE 8 4155 0t -5 g T TR
B-fA . MEWTIR 18 MK WA YDA AH R IR H 3R
R BE N, T REE B R PR B R A DG B R A
T BT LR E A EHF DA, B e

e 7 (2 R B B B 30%-71%). £ LHFDIR
B HARWI(71%), KA1 %) FIER ()5 (18%) 41!,
Lau5"5-C57BL/6/)N BRHFD(45%) 12 wk R H JL A i
JETURR AR 40 i g s A 1 S HE A R B, T Eccleston
26085, C5TBL/6/N R4 LHFD(71%)16 wk, R FLIR
AERE. HEAE. ABRFEAR. Mallory/MAT e AR S v
He i P BT %% (non-alcoholic steatohepatitis, NASH)J% FE 4
A% IchimuraZ"”FSD K9 wk HFD(30%)i% S 42 fig
O RFHH L, 18w AT LA FE E, TEET4EAE™"; T Lieber
Z£PUFSDA R MHFDIR &3 wkBI T 2 I AEAE Ko /N
WAIE. PRIk, KB BB TE 5 N AFLDIE R [F]
B, J R Aa R S LN ], Rk A 2 5. X R
BRI 75 5 5 ™ 5 [N AFLDY AE Ao s # R B> 4a]
MEHFD A L 281 5 (1 AL FEFIIR, BEAL A ZENAFLDIY)
HEVREL ARG, (EIER A, SR
B, AR IR, Tian% > R IIHE DX & 1A I35 1K)
C57BL/6J/NRAE30 CHVRPEIREE 22 CIEF AL, fig
s g i 4L 2R SORE () % R, Zarrinpars POk BB il 1k
T IS [R] (R[] 32 £ ) w] e o 503 i T T A 10 R S 3 3
B b AR e DAL, TRIFRERAIR . MR T &
W RG2S L, SEI0 AR R & AR DA B PR R
S5 — Sk,

2 SIEEENRIFESHINAFLDIZEY

KEMF TR, A AH [ EE A 2= AL S NAFLD K AR
R AT . L[] A FFF P 2 A A MR A [ e Py AR
W BRI R R NI s AR kD i
JFF P L ] A i 2 P L ] e S A R 2 R 25 e
A 110 5 e R SR A o R [ -l AT ) L ok
fi R A LI AR e S A, QianZE P T Wistar KR
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e HH [ BE 1R £ (high cholesterol diet, HCD)(2%)6 wkE[AJ
IR IE AR . Matsuzawa ™ FC57TBL/6/N R,
HCD(1.25%)12 wkn] ULIFF40 e S ERFEAE. Savards5E™ 5
C57BL/6/NSHCD(1%)30 wk, I H1 4% 2 R M Al
A KR FERAE, ToAF AL TE B, TR ot S50 HE 4 JE Y
AR EH E(0.5%) AR 78 0 B R AR J SRE I fE. £
b, RS A B R RS 5 IR A K R tH R, (F%
PR B AN L2, AN RETE B 2 R R SR, F T
AN ZENAFLDY G B A # AR A7 A — 2 SR BR .

3 BIESBEEINRIFESHINAFLDIZEY

Wi A5 Bl 52 56 DG T v R I e PR £ 5 30 Bk o R i A
O IV 6 R R T8 12, Seeils JL I L4
i £ B[ B AE N2 5 Zh N A F LD H i 3 JFF U 28 58 A0
NASH#EEP, Serviddio5™ 7 Wistar k5, 51 IR (60%) =1
JIEL [ B (1.25%) £ (high fat, high cholesterol diet, HFHC)6
wk R R P B SRR FHEFR O B KF 38, [7)
I AT AR L R PR A0 M AR AR R kI8 M 4
2. MatsuzawaZ5™FC57BL/67)N B 51 5 (60%) = IE [
ME(1.25%) K 24 wki] AT SERFEAR . J80E M 41 4
fk. SavardZ" R BIHFHCIK & 5 HFDEXHCD, 3 H ¥
o 1 A 48 0 5 P R SRR, BRI R A LT T i
NEIRZR ks>, i 107 42345 JHE U 98 i B 7 =, [R]ieE H I —
EFERE SEE A4k, S5MatsuzawaZ5P I 5 —3. Savard
AUV i v M T I ) e 708 o ek R R 1
B« VLDLEI 3 i S i 97 8 1 B 48 A0 AT 4 32 i 9 T
JEBEL. A 5 H I B B Ae 8T TolIFE 3244 (toll-like
receptor, TLR)-4MCH ISR BE0E I AR A0H 5 | K 27 4
P HFHCIR A, 456 miliR S s E R 25, BE
FFIERESIR, R EAR . 200 2R 4Eib S 3
AL, RIS SEATANRE I BBA — L, BE A
NAFLDIF 1S 1E S 5L 360t 8 N oA 2.

4 SREMNEIFIIINAFLDIZEY

REAE AT 3 2 S PRI 7887, NAFLD R R
TR R, H i RN &S 4 < Bk
BEASINEE . FPHESE S AT 4EA T A <00, Sp e A
2 BRI BN 50% S HE R 50%% 1] 21 Kl 2 B ) —KE)
HEAG AN R b 25 5 10 7 B KB, Bergheim
SEUOIF 309 % A1 0E . FUE LR B A% R [ B K M R
CSTBL/6/INER, 57 B AN A 26 4 5 1 i 2H B SR 19
FERELASE AN S, MR E 2 AR, B
B e et SR A R B T R R SORE. RIS A SR AL
TN T KN B 27K i, AT SRR mT 3 i 1 n 4
WE RN S M d4- 22 TGS . 1 kBXTNFo%%
YR T 2235, SchultzZ5R 743 B4l v i ol i SR A
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KB 5. EFIERS0VIE BB RS R
Je PRVRE R BER AR A5 i, A IR R WELE R S B U PE I
LR REE SIS 78 . IR, SRAEMERIESNASH
P, NigroZst™ Eb & v AR i AN SRR o AR 28 K e
A SN A, R I S A T D i 7 I EN AF L
MINASHiERE. DL EafF T i m R e 2 ENAFLD
MINASHKJE, [RINE SEFgEIb I m, 75 2 sz
ANBEFE T I AR B, LA AE AN AFL DB 1
RAeR ()38 FH A2 21 BR .

5 SESRBNRIFEFIINAFLDIZEY

I s 5 i P AENAFLD R A K & h i R
FH A3V UE S, S0 32 2 ph SR A, Sb s
EAEPAIE A T C R R A, T C I
FFAETHFAE R, 2 —Fh PO m iR (b 77, s AEATPY,
5 RHHMEEARE L, 5RO R A DIPY. Ishimoto
2L B AR % O B OB (K HK-A/C) R B2 C57BL/6
B AR AR (11%) « mi 6 (36%) i i s JRE b
(36%/30%) X 15 wk, I pE I #h 78 BE N = B 15 5
(AR M A, (DR s N ASH A AT 410 R 2,
A SN 2 AR T SRR I A #E LA A . Kohli
2505, C5TBL/6/ BV HF DER iR i B2 (high fat,
high fructose diet, HFHF)X &, &I ARBEIFERL IR BT
AP A R TR, R ER . IR
JF AR AR BE 7E P ALAI AL, (HHFHFZL/N BRI R4
L EIE5E . TGF-B5 AFCD11b F4/80"Grl " E M4 4k
BN AR R SRR £ [ AR AR R 77 7R SR S A
[ 28 550 A I P PO 2 6 P AE AN R IFF A 45 3. Tsuchiya
25 C5TBL/6/N SRHFHFC &2 wkit Bl & IR 25
B AL REERE I, T 4wk B R P IR R DT
USRI AEAE, YCANHFHFIR & 5 800 Pk 58 7T R
S5 AR MERIRAA DG, LA EWF S RHFHE B R (2 i3
NAFLDIIR AR JE, HA R ISR R s AR ST A 44k
HHILH AR 4R R B o, 3R I SR e g 2T 4 Ak TR AT
AT Lin ™ R I & B AE AU TLR4(C3H/HeN WT)
/NEHFHFIR &4 w8 wkoAIT16 wiei V¢ H B B 40 g AR
P, N PEIF 2 FORFEF 44k, [Nk iE B AR A 75 25 )
JRVEIERERT [7], e AR 25T T AL, 38 G5 AR et (]
TR BT Ik H M T e L TR

N

6 SiE=EEEESRIENRIBESFHINAFLDIZEY

PO R BB I, FHAET . R A SRR AL, B
WA SEAER AR N R . KanuriZE ™ LLE IR (25%) 5
JIE T B(0.2% ) ey SR A (50%) IR IR FRCSTBL/6/IN 6 wk
B HH P20 B AR P A s P B KT o B I R
S8, CharltonZ5™*FC57TBL/6/)N R B (40%f6 i
2% JH[E FE+F )6 mo, RILHAERE. IR, P54k
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K&, & ETERSHNINBEIHSIh AR R

® 1 PEEIEEIIEARIR R RE

il RERM L IR iluf:23 B Wi A%
=IETNE IBinGSREER FFAIZZ 7888 BT 858 SISk BT =
30%-71% NLE
SBEEINE BEEs S =EES0Y SRR EN FBEE  ABEE 8BE BT =
1%-2%, HIAH0.5% KL
fBkh
SiESBEiENE BhdRES FFERMIERTENRA BT BBE BEE BT ERNERK
15%-60%, ££1.25%f8 JBRZSHR KL
&
SRENE ELRBEEE ASRKEEN. FBHE FBE 8B BT RS
30%-50% KupfferZBiRRE0S
SiEeRENE - SN, TGF-p1 BT BE BBE BT =
1N RIS
SiEeBEiEaR - SN, BRI E HE BE E/Ek) BT, BRI 2, RSEESRER
VENE o, RERIEN BiVEER
ER-BWHRT  MES10%i80F040% VLDLEWSDIME 7T AE TR BBE BEE. RIVEYE 2, BB
E) FHE, = BEiERRR V. BRISE. & mersE
TCRIE
Bz riea BERZINEPESR SMCDAER 7C ARERE BT BBR. WMCD 2, RMCDRSK
RIS BL-2ERESYIE (SIS

IR: BRB I FFA I3EASAHER; VLDL: IXBERSEDS; MCD: SaiR-BIlRZINE.

2 WL SERREAR S SO LR BE RV LT 4EAL. =l
JIEL I e SR R R, BLACER T AR B R A & i A5
PBRIR ORI AL, B P 7 IR 454, SR STR
LA VI, BT LR AL 75 5 JORE 5 2P AL HH B IS
SR, SRR, VERSE R, R R
NAFLDI AR AL R oR B I, (A T4k 2%
WG T4 R A TR PRI TR, J8E S AR [H) T
SEUA LT 5.

7 ERR-BIRIRZINRIFFHINAFLDIZEY

BT CdTd” U, EER- IR Z RS (me-
thionine and choline deficient diet, MCD)#& %4 24 vz F
FNASHS L 4L ENAFLD™ =R A W 7. MCDIX
LB HERE(40%) 5 RE I (10%), (Hik Z E 2R 5 E6.
BRI 5 R B o R EAH 80 BT 441, /E & BVLDL
(0 SRR, R B R 5 B ) i = K 5 V LD LIV 5 1l
5500, T EU P RE R HERR . BB A AR
AR ARG . SRBEME JORESE. Sahai%EPILL
MCDMEFEA/I/NER, 1 wkBIHHIUFFAR AR, 2 wk R AT L 58 0E,
8 Wk 44 T K. WeltmanZE9 LM CDYEF: Wistar
K, 4 wkEI B 5 e . 5 AR
BERUAHLL, 7EAH [FPRFR I 8] Y, MCDPMEFESDR R,
Wistar & 1“8k C57BL/6/)N ™ R B B /K IIALT
SAME A, I E AR, SERFEAR . RAESRAE K
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AR AN DN I N G2 Y IR N R A A S S N Bk
iy i R K SIS MCDI) B AR AR [F]. MCDRR Y 75
FNAFLDI#HAR 3k 55 o Rl L e A S s e, HLoE
BB N2 E [N ASHFR #2220, 481, MCD
TR B 4 N T P BT SN A S HAE ™ L6 7R (1) H B,
H AR RIS E TR B JERECY, S i H B0 ™ A4 2 R
B SR BRI RS R S RAH =R, 5
NENAFLDARUHEG B B A, PR Z A5 5 () 5 F 778
—EFEERBRYE, AT EEH TNASHAAE S A 4E 0
MU IR 5 1897 25 s it 7¢.

8 BIRER S M e R BRI R1E SHINAFLDIZEY
REARER = 1 2 e FE R (choline-Deficient 1-Amino-Defined
Diet, CDAA)IR B S5MCDIR B, = 06, 510
R Z AR & R A R A B LR R TR AR,
AR A . CDAATR & T S/ R BT 41 i
HEAE . ST LT 4EAL, BT fa i AIERMCDIR B K. 5
MCDIX 1B, CDAATREIRFE R/ A BE H IR 5 AE
JRESH TR, T FOAR MR A A A B, 1B
FHCDAAR B EHFDRELE AR EEICDAAR R,
SR, HEDIIIS AT A 5 S:CSTBL/GIFIA/TF Ff /N B HA B
RUARSRRE, (HRBL6 wkRIT] % S CSTBL/6ILT 4L TE
JE A, A AT CDA AR E 7T FH 46 e P A S e
RN D).
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TMNASH R T 40 SRR A T, ) 5 5 R JIEL 1 e
FHERPEAREMCD. IR R & sh PR i A B s i
TR TR N AF LD K e, TRI7EA [F] A 2R B0
P75 L, 5 BAR, MHRENAFLDI
KAL) B FHRAa T RS A B SR . F
I, 07 VRGNS [R] . ZhPFh R R I, ANE
SIS R R 1 R PR B B & M S R AL T
NAFLD &AL 5 25 P58 s it 5 28 G E 22

10 SEE
1 Younossi ZM, Koenig AB, Abdelatif D, Fazel Y, Henry L,

10

11

12

J3aishideng®

Wymer M. Global epidemiology of nonalcoholic fatty liver
disease-Meta-analytic assessment of prevalence, incidence, and
outcomes. Hepatology 2016; 64: 73-84 [PMID: 26707365 DOI:
10.1002/hep.28431]

Day CP, James OF. Steatohepatitis: a tale of two “hits”?
Gastroenterology 1998; 114: 842-845 [PMID: 9547102]

Leung C, Rivera L, Furness JB, Angus PW. The role of the gut
microbiota in NAFLD. Nat Rev Gastroenterol Hepatol 2016; 13:
412-425 [PMID: 27273168 DOI: 10.1038 / nrgastro.2016.8]
Tosello-Trampont AC, Krueger P, Narayanan S, Landes
SG, Leitinger N, Hahn YS. NKp46(+) natural killer cells
attenuate metabolism-induced hepatic fibrosis by regulating
macrophage activation in mice. Hepatology 2016; 63: 799-812
[PMID: 26662852 DOI: 10.1002/ hep.28389]

Ueno T, Komatsu M. Autophagy in the liver: functions in
health and disease. Nat Rev Gastroenterol Hepatol 2017; 14:
170-184 [PMID: 28053338 DOI: 10.1038/nrgastro.2016.185]

Lee J, Kim Y, Friso S, Choi SW. Epigenetics in non-alcoholic
fatty liver disease. Mol Aspects Med 2017; 54: 78-88 [PMID:
27889327 DOI: 10.1016/j.mam.2016.11.008]

Romero-Gémez M, Zelber-Sagi S, Trenell M. Treatment of
NAFLD with diet, physical activity and exercise. | Hepatol 2017;
67: 829-846 [PMID: 28545937 DOI: 10.1016/j jhep.2017.05.016]
Rinella ME, Sanyal AJ. Management of NAFLD: a stage-based
approach. Nat Rev Gastroenterol Hepatol 2016; 13: 196-205 [PMID:
26907882 DOI: 10.1038 /nrgastro.2016.3]

Willebrords J, Pereira IV, Maes M, Crespo Yanguas S, Colle
I, Van Den Bossche B, Da Silva TC, de Oliveira CP, Andraus
W, Alves VA, Cogliati B, Vinken M. Strategies, models and
biomarkers in experimental non-alcoholic fatty liver disease
research. Prog Lipid Res 2015; 59: 106-125 [PMID: 26073454 DOI:
10.1016/j.plipres.2015.05.002]

Maximos M, Bril F, Portillo Sanchez P, Lomonaco R, Orsak
B, Biernacki D, Suman A, Weber M, Cusi K. The role of
liver fat and insulin resistance as determinants of plasma
aminotransferase elevation in nonalcoholic fatty liver disease.
Hepatology 2015; 61: 153-160 [PMID: 25145475 DOI: 10.1002/
hep.27395]

SEMAZ, 8% kA i =FEFas & 1 SRS I IR
HIATTRERE. BN CigaeEs 2014; 1: 76-78 [DOL: 103760/
cma,j.issn.1000-6699.2014.01.020]

Imajo K, Yoneda M, Kessoku T, Ogawa Y, Maeda S, Sumida Y,
Hyogo H, Eguchi Y, Wada K, Nakajima A. Rodent models of
nonalcoholic fatty liver disease/nonalcoholic steatohepatitis.

WCJD | https://www.wjgnet.com

IS

7

14

15

16

17

18

19

20

21

22

23

24

=5

BT ERSINARBEMH IS AR IR

Int | Mol Sci 2013; 14: 21833-21857 [PMID: 24192824 DOI:
10.3390/ijms141121833]

Nozaki Y, Fujita K, Yoneda M, Wada K, Shinohara Y,
Takahashi H, Kirikoshi H, Inamori M, Kubota K, Saito S,
Mizoue T, Masaki N, Nagashima Y, Terauchi Y, Nakajima A.
Long-term combination therapy of ezetimibe and acarbose
for non-alcoholic fatty liver disease. ] Hepatol 2009; 51: 548-556
[PMID: 19596472 DOI: 10.1016/j.jhep.2009.05.017]

Garcia-Ruiz I, Solis-Mufioz P, Fernandez-Moreira D, Grau
M, Colina F, Mufioz-Yagtie T, Solis-Herruzo JA. High-fat diet
decreases activity of the oxidative phosphorylation complexes
and causes nonalcoholic steatohepatitis in mice. Dis Model
Mech 2014; 7: 1287-1296 [PMID: 25261569 DOI: 10.1242/
dmm.016766]

Duan Y, Zeng L, Zheng C, Song B, Li F, Kong X, Xu K.
Inflammatory Links Between High Fat Diets and Diseases.
Front Immunol 2018; 9: 2649 [PMID: 30483273 DOI: 10.3389/
fimmu.2018.02649]

Soltis AR, Kennedy NJ, Xin X, Zhou F, Ficarro SB, Yap YS,
Matthews BJ, Lauffenburger DA, White FM, Marto JA, Davis
RJ, Fraenkel E. Hepatic Dysfunction Caused by Consumption
of a High-Fat Diet. Cell Rep 2017; 21: 3317-3328 [PMID:
29241556 DOI: 10.1016/j.celrep.2017.11.059]

Lau JK, Zhang X, Yu J. Animal models of non-alcoholic fatty
liver disease: current perspectives and recent advances. | Pathol
2017; 241: 36-44 [PMID: 27757953 DOI: 10.1002/ path.4829]
Eccleston HB, Andringa KK, Betancourt AM, King AL,
Mantena SK, Swain TM, Tinsley HN, Nolte RN, Nagy TR,
Abrams GA, Bailey SM. Chronic exposure to a high-fat diet
induces hepatic steatosis, impairs nitric oxide bioavailability,
and modifies the mitochondrial proteome in mice. Antioxid
Redox Signal 2011; 15: 447-459 [PMID: 20919931 DOI: 10.1089/
ars.2010.3395]

Ichimura M, Kawase M, Masuzumi M, Sakaki M, Nagata
Y, Tanaka K, Suruga K, Tamaru S, Kato S, Tsuneyama K,
Omagari K. High-fat and high-cholesterol diet rapidly
induces non-alcoholic steatohepatitis with advanced fibrosis
in Sprague-Dawley rats. Hepatol Res 2015; 45: 458-469 [PMID:
24827559 DOI: 10.1111/ hepr.12358]

Ichimura M, Masuzumi M, Kawase M, Sakaki M, Tamaru
S, Nagata Y, Tanaka K, Suruga K, Tsuneyama K, Matsuda
S, Omagari K. A diet-induced Sprague-Dawley rat model
of nonalcoholic steatohepatitis-related cirrhosis. | Nutr
Biochem 2017; 40: 62-69 [PMID: 27863346 DOI: 10.1016/
jjnutbio.2016.10.007]

Lieber CS, Leo MA, Mak KM, Xu Y, Cao Q, Ren C,
Ponomarenko A, DeCarli LM. Model of nonalcoholic
steatohepatitis. Am | Clin Nutr 2004; 79: 502-509 [PMID:
14985228 DOI: 10.1093/ajcn/79.3.502]

Longhi R, Almeida RF, Machado L, Duarte MM, Souza DG,
Machado P, de Assis AM, Quincozes-Santos A, Souza DO.
Effect of a trans fatty acid-enriched diet on biochemical and
inflammatory parameters in Wistar rats. Eur | Nutr 2017; 56:
1003-1016 [PMID: 26754301 DOI: 10.1007 /s00394-015-1148-y]
Zhao X, Shen C, Zhu H, Wang C, Liu X, Sun X, Han S, Wang
P, Dong Z, Ma X, Hu K, Sun A, Ge J. Trans-Fatty Acids
Aggravate Obesity, Insulin Resistance and Hepatic Steatosis in
C57BL/6 Mice, Possibly by Suppressing the IRS1 Dependent
Pathway. Molecules 2016; 21 [PMID: 27248994 DOI: 10.3390/
molecules21060705]

Tian XY, Ganeshan K, Hong C, Nguyen KD, Qiu Y, Kim
J, Tangirala RK, Tontonoz P, Chawla A. Thermoneutral
Housing Accelerates Metabolic Inflammation to Potentiate
Atherosclerosis but Not Insulin Resistance. Cell Metab 2016; 23:
165-178 [PMID: 26549485 DOI: 10.1016/j.cmet.2015.10.003]
Maher J]. Modeling fatty liver disease in animals: Is there an

2019-07-08 | Volume 27 | Issue 13 |



26

27

28

29

30

31

32

33

35

36

37

38

J3aishideng®

58
@

K&, & ETIERSHNINBEIHSIh AR R R

optimal approach, and is the effort worthwhile? Hepatology
2016; 64: 1398-1400 [PMID: 27639263 DOIL: 10.1002/hep.28823]
Zarrinpar A, Chaix A, Yooseph S, Panda S. Diet and feeding
pattern affect the diurnal dynamics of the gut microbiome.
Cell Metab 2014; 20: 1006-1017 [PMID: 25470548 DOI: 10.1016/
j.cmet.2014.11.008]

Musso G, Gambino R, Cassader M. Cholesterol metabolism
and the pathogenesis of non-alcoholic steatohepatitis. Prog
Lipid Res 2013; 52: 175-191 [PMID: 23206728 DOI: 10.1016/
j-plipres.2012.11.002]

Qian W, Hasegawa ], Cai X, Yang J, Ishihara Y, Ping B, Tsuno
S, Endo Y, Matsuda A, Miura N. Components of Boiogito
Suppress the Progression of Hypercholesterolemia and Fatty
Liver Induced by High-Cholesterol Diet in Rats. Yonago Acta
Med 2016; 59: 67-80 [PMID: 27046953]

Matsuzawa N, Takamura T, Kurita S, Misu H, Ota T, Ando H,
Yokoyama M, Honda M, Zen Y, Nakanuma Y, Miyamoto K,
Kaneko S. Lipid-induced oxidative stress causes steatohepatitis
in mice fed an atherogenic diet. Hepatology 2007; 46: 1392-1403
[PMID: 17929294 DOI: 10.1002/ hep.21874]

Savard C, Tartaglione EV, Kuver R, Haigh WG, Farrell GC,
Subramanian S, Chait A, Yeh MM, Quinn LS, Ioannou GN.
Synergistic interaction of dietary cholesterol and dietary fat
in inducing experimental steatohepatitis. Hepatology 2013; 57:
81-92 [PMID: 22508243 DOI: 10.1002/ hep.25789]

Ray K. Liver: Dietary cholesterol and fat synergistically fuel
the development of NASH in experimental models. Nat
Rev Gastroenterol Hepatol 2012; 9: 303 [PMID: 22565096 DOI:
10.1038/nrgastro.2012.90]

Tomita K, Teratani T, Suzuki T, Shimizu M, Sato H, Narimatsu
K, Okada Y, Kurihara C, Irie R, Yokoyama H, Shimamura
K, Usui S, Ebinuma H, Saito H, Watanabe C, Komoto S,
Kawaguchi A, Nagao S, Sugiyama K, Hokari R, Kanai T, Miura
S, Hibi T. Free cholesterol accumulation in hepatic stellate
cells: mechanism of liver fibrosis aggravation in nonalcoholic
steatohepatitis in mice. Hepatology 2014; 59: 154-169 [PMID:
23832448 DOI: 10.1002/ hep.26604]

Serviddio G, Bellanti F, Villani R, Tamborra R, Zerbinati C,
Blonda M, Ciacciarelli M, Poli G, Vendemiale G, Iuliano L.
Effects of dietary fatty acids and cholesterol excess on liver
injury: A lipidomic approach. Redox Biol 2016; 9: 296-305 [PMID:
27639112 DOI: 10.1016/j.red0x.2016.09.002]

Jensen T, Abdelmalek MF, Sullivan S, Nadeau KJ, Green M,
Roncal C, Nakagawa T, Kuwabara M, Sato Y, Kang DH, Tolan
DR, Sanchez-Lozada LG, Rosen HR, Lanaspa MA, Diehl AM,
Johnson RJ. Fructose and sugar: A major mediator of non-
alcoholic fatty liver disease. | Hepatol 2018; 68: 1063-1075 [PMID:
29408694 DOI: 10.1016/j.jhep.2018.01.019]

Ventura EE, Davis JN, Goran ML Sugar content of popular
sweetened beverages based on objective laboratory analysis:
focus on fructose content. Obesity (Silver Spring) 2011; 19:
868-874 [PMID: 20948525 DOI: 10.1038/ oby.2010.255]
Bergheim I, Weber S, Vos M, Kramer S, Volynets V, Kaserouni
S, McClain CJ, Bischoff SC. Antibiotics protect against fructose-
induced hepatic lipid accumulation in mice: role of endotoxin.
] Hepatol 2008; 48: 983-992 [PMID: 18395289 DOI: 10.1016/
jjhep.2008.01.035]

Schultz A, Neil D, Aguila MB, Mandarim-de-Lacerda CA.
Hepatic adverse effects of fructose consumption independent
of overweight/obesity. Int | Mol Sci 2013; 14: 21873-21886
[PMID: 24196354 DOI: 10.3390/1jms141121873]

Nigro D, Menotti F, Cento AS, Serpe L, Chiazza F, Dal
Bello F, Romaniello F, Medana C, Collino M, Aragno M,
Mastrocola R. Chronic administration of saturated fats and
fructose differently affect SREBP activity resulting in different
modulation of Nrf2 and Nlrp3 inflammasome pathways in

WCJD | https://www.wjgnet.com

840

39

40

41

42

43

45

46

47

48

49

50

51

mice liver. ] Nutr Biochem 2017; 42: 160-171 [PMID: 28189916
DOI: 10.1016/jjnutbio.2017.01.010]

Ishimoto T, Lanaspa MA, Rivard CJ, Roncal-Jimenez CA,
Orlicky D], Cicerchi C, McMahan RH, Abdelmalek MF,
Rosen HR, Jackman MR, MacLean PS, Diggle CP, Asipu A,
Inaba S, Kosugi T, Sato W, Maruyama S, Sdnchez-Lozada
LG, Sautin YY, Hill JO, Bonthron DT, Johnson R]. High-fat
and high-sucrose (western) diet induces steatohepatitis that
is dependent on fructokinase. Hepatology 2013; 58: 1632-1643
[PMID: 23813872 DOI: 10.1002/ hep.26594]

Kohli R, Kirby M, Xanthakos SA, Softic S, Feldstein AE, Saxena
V, Tang PH, Miles L, Miles MV, Balistreri WF, Woods SC,
Seeley RJ. High-fructose, medium chain trans fat diet induces
liver fibrosis and elevates plasma coenzyme Q9 in a novel
murine model of obesity and nonalcoholic steatohepatitis.
Hepatology 2010; 52: 934-944 [PMID: 20607689 DOI: 10.1002/
hep.23797]

Tsuchiya H, Ebata Y, Sakabe T, Hama S, Kogure K, Shiota G.
High-fat, high-fructose diet induces hepatic iron overload via
a hepcidin-independent mechanism prior to the onset of liver
steatosis and insulin resistance in mice. Metabolism 2013; 62:
62-69 [PMID: 22854109 DOI: 10.1016/j.metabol.2012.06.008]
Liu J, Zhuang 7], Bian DX, Ma X]J, Xun YH, Yang WJ, Luo Y,
Liu YL, Jia L, Wang Y, Zhu ML, Ye DW, Zhou G, Lou GQ, Shi
JP. Toll-like receptor-4 signalling in the progression of non-
alcoholic fatty liver disease induced by high-fat and high-
fructose diet in mice. Clin Exp Pharmacol Physiol 2014; 41:
482-488 [PMID: 24739055 DOI: 10.1111/1440-1681.12241]
Kanuri G, Bergheim I. In vitro and in vivo models of non-
alcoholic fatty liver disease (NAFLD). Int | Mol Sci 2013; 14:
11963-11980 [PMID: 23739675 DOI: 10.3390/ ijms140611963]
Charlton M, Krishnan A, Viker K, Sanderson S, Cazanave S,
McConico A, Masuoko H, Gores G. Fast food diet mouse: novel
small animal model of NASH with ballooning, progressive
fibrosis, and high physiological fidelity to the human
condition. Am | Physiol Gastrointest Liver Physiol 2011; 301:
G825-G834 [PMID: 21836057 DOI: 10.1152/ ajpgi.00145.2011]
Sahai A, Malladi P, Melin-Aldana H, Green RM, Whitington
PF. Upregulation of osteopontin expression is involved in
the development of nonalcoholic steatohepatitis in a dietary
murine model. Am | Physiol Gastrointest Liver Physiol 2004; 287:
G264-G273 [PMID: 15044174 DOI: 10.1152/ ajpgi.00002.2004]
Weltman MD, Farrell GC, Liddle C. Increased hepatocyte
CYP2E1 expression in a rat nutritional model of hepatic
steatosis with inflammation. Gastroenterology 1996; 111:
1645-1653 [PMID: 8942745]

Chen J, Fan X, Zhou L, Gao X. Treatment with geraniol
ameliorates methionine-choline-deficient diet-induced non-
alcoholic steatohepatitis in rats. | Gastroenterol Hepatol 2016; 31:
1357-1365 [PMID: 26695085 DOI: 10.1111/jgh.13272]

Mu YP, Ogawa T, Kawada N. Reversibility of fibrosis,
inflammation, and endoplasmic reticulum stress in the liver of
rats fed a methionine-choline-deficient diet. Lab Invest 2010; 90:
245-256 [PMID: 19949375 DOI: 10.1038/labinvest.2009.123]
Chen R, Wang Q, Song S, Liu F, He B, Gao X. Protective
role of autophagy in methionine-choline deficient diet-
induced advanced nonalcoholic steatohepatitis in mice. Eur |
Pharmacol 2016; 770: 126-133 [PMID: 26593434 DOI: 10.1016/
j.¢jphar.2015.11.012]

Lee YH, Kim SH, Kim SN, Kwon H]J, Kim JD, Oh JY, Jung
YS. Sex-specific metabolic interactions between liver and
adipose tissue in MCD diet-induced non-alcoholic fatty liver
disease. Oncotarget 2016; 7: 46959-46971 [PMID: 27409675 DOI:
10.18632/ oncotarget.10506]

Rinella ME, Green RM. The methionine-choline deficient
dietary model of steatohepatitis does not exhibit insulin

2019-07-08 | Volume 27 | Issue 13 |



52

53

J3aishideng®

resistance. ] Hepatol 2004; 40: 47-51 [PMID: 14672613]

Van Herck MA, Vonghia L, Francque SM. Animal Models of
Nonalcoholic Fatty Liver Disease-A Starter’s Guide. Nutrients
2017; 9 [PMID: 28953222 DOI: 10.3390/nu9101072]

Miura K, Kodama Y, Inokuchi S, Schnabl B, Aoyama T,
Ohnishi H, Olefsky JM, Brenner DA, Seki E. Toll-like receptor
9 promotes steatohepatitis by induction of interleukin-1beta
in mice. Gastroenterology 2010; 139: 323-34.e7 [PMID: 20347818
DOI: 10.1053/j.gastro.2010.03.052]

Ibrahim SH, Hirsova P, Malhi H, Gores GJ. Animal Models
of Nonalcoholic Steatohepatitis: Eat, Delete, and Inflame. Dig
Dis Sci 2016; 61: 1325-1336 [PMID: 26626909 DOI: 10.1007/
s10620-015-3977-1]

WCJD | https://www.wjgnet.com

841

IS

55

56

7

8 & BT ESSHNIPEEIISInM TR

Matsumoto M, Hada N, Sakamaki Y, Uno A, Shiga T, Tanaka
C, Ito T, Katsume A, Sudoh M. An improved mouse model
that rapidly develops fibrosis in non-alcoholic steatohepatitis.
Int | Exp Pathol 2013; 94: 93-103 [PMID: 23305254 DOI: 10.1111/
iep.12008]

Denda A, Kitayama W, Kishida H, Murata N, Tamura K,
Kusuoka O, Tsutsumi M, Nishikawa F, Kita E, Nakae D,
Konishi Y, Kuniyasu H. Expression of inducible nitric oxide
(NO) synthase but not prevention by its gene ablation of
hepatocarcinogenesis with fibrosis caused by a choline-
deficient, L-amino acid-defined diet in rats and mice. Nitric
Oxide 2007; 16: 164-176 [PMID: 16931074 DOI: 10.1016/
j.niox.2006.07.002]

Yodh: EWAB Wi XKL

2019-07-08 | Volume 27 | Issue 13 |



cJ

BAE At

TEZ53878: https:/ / www .baishideng.com

DOI: 10.11569/wcjd.v27.i13.842

BRI BT 2019575085; 27(13): 842-850

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

XAk 4R R REVIEW

fh e & RiGIT RIE 1S B R AT R

EEE K

T SE—% WL PEHRFWRES —ERELAR bk
M 310006

7@*% EEEID E2MEEHRIDB ARGV SRREVIGAR A
RILE.

1EE R RERIRB AR TRl SD— R

EE&TiH: DRERES, No. 81473506; I BERRNZES,
No. LY17H290009; #TBPEAREITXIINE, Nos. 2018ZB046,
2019ZA056.

BRI SO—% 24, )M, 310006, HT TN - RIXHRBE54S,
I LPEARFWEE—EBTEILAR. yhfansjir@163.com

INASEER: 2019-03-26
1BOBHE: 2019-05-23
ESHHE: 2019-06-17
L HEhREEE: 2019-07-08

Advances in research of tacrolimus
for treatment of inflammatory bowel
disease

Jing-Jing Wang, Yi-Hong Fan

Jing-Jing Wang, Yi-Hong Fan, Department of Gastroenterology,
The First Affiliated Hospital of Zhejiang Chinese Medical University,
Hangzhou 310006, Zhejiang Province, China

Supported by: National Natural Science Foundation of China, No.
81473506; Natural Science Foundation of Zhejiang Province, No.
LY 17H290009; Zhejiang TCM Science and Technology Project, No.
2018ZB046 and No. 2019ZA056.

Corresponding author: Yi-Hong Fan, Professor, Chief Physician,
Department of Gastroenterology, The First Affiliated Hospital of
Zhejiang Chinese Medical University, 54 Youdian Road, Shangcheng
District, Hangzhou 310006, Zhejiang Province,

China. yhfansjr@163.com

Received: 2019-03-26
Revised: 2019-05-23
Accepted: 2019-06-17
Published online: 2019-07-08

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

Abstract

Traditional drugs for inflammatory bowel disease (IBD)
include aminosalicylic acid preparations, glucocorticoids,
and immunosuppressive agents such as thiopurine
and cyclosporine. In recent ten years, the application of
anti-tumor necrosis factor (anti-TNF) drugs has greatly
improved the clinical remission of patients with IBD,
but there are still some problems, such as no response,
intolerance, and recurrence after withdrawal. In recent
years, tacrolimus, as a new powerful immunosuppressive
agent, has been used as a second-line therapeutic drug
for IBD. At present, the tacrolimus induced short-term
remission effect in IBD is relatively obvious, and it has
been gradually used for treatment of IBD refractory
to traditional drugs or anti-TNF drugs. A few studies
have found that tacrolimus can be used safely for a long
time under proper monitoring. However, there is little
evidence of long-term efficacy and safety. In this paper,
we review the latest advances in the treatment of IBD
with tacrolimus and make a comparison with anti-TNF
drugs.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.
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TE— TR R T 25 P U C 23 A B LG R R 56 v ik
— BRI T HIRTACIHST &%, 45 R, 7£2 wkitf, TAC
IR RS2 H50.0%, 2R I2HR13.3%. Filis
RTACH N43.8%, LEFIZH N 13.3%. X LLLE LR, [
IRTACIHIT R 25 UCHE, Al LAga%E S, I
BHTHEES., CHIEIRITUCHTACH LA IR &
WAERAI2 wkN10-15 ng/mL, J5#~5-10 ng/mL, 7E#x
I — O MR 7 U, BRI U C R F B T
FARTACIYRYT, PI467I5 0.1 mg/kg/d. 75 % DL4E
FER = A IS 22K FE(10-15 ng/mL). 45 &0, 717 diF,
93.5% ) R F 4E4710-15 ng/mLAYA IR M. 2 wkistgR
RN AT3 1%, IR ZN31.4%, 4 wkifIIf KRG
FNT5.6%. XU HARTACHITRE IS SR 480 17k
BN EIE B EEAE RIBT ], S&I87 MR U CHIA U5 2.
Yamada%F I ATHE L A BB T PG T HRIEA B TAC
FEAS U EEXTUCH I AR T R0RN 22 4V ) 520, TACIIWI4E
i 771 2 A0.05 mg/kg/dH A E]0.1-0.2 mg/kg/d, Jd i &5k
0 i 24594 FE 1A LU AT T B a8 4ERF TR 9 12.5 ng/mL, DA
R BEEARSE. S5 R SR, SRR, 7 U%iﬂ
HE I A6 77 B S N (P<0.001). JE IR, ik
F10 ng/m1LL L Eﬁ%z&lﬁﬁﬁﬁﬁﬁ’]ﬁﬂﬂﬁﬂﬂ%ﬁﬁ(zv =
0.048). B R 04k 47 A 771 B 0] A0 1) ARSI FE I
(EI A SE A, 515 v 4 iR ) R S I R 22 i
439 N16.6%(2/12)F150.0%(7/14)(P = 0.114). TEAFEN
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AN REFEMRARREOT, F S A5G KRR
EEE. WEREM, PUsIARITAC H ARSI E ST st
UCEF I AR IR A R BARX 224, TACYEUCH!
(1R T T U T R 1

X gE R TACH WA SRR sk tEUC,
AT DAR R SR, BB TR A, BT 3R =
P, T SUEATEUC B & 2R, TACH B L
BRFETEEIN10-15 ng/mL. &K IITACHI PR E S5
J7 AT DAAR 02 B G 3 A T FEE AR PRI IR ), 0T o5 e v
UCHE A MG RAEIR 2 A R HARX 22 4
1.2 ¥H57 8 — M5, fEUCH, i3 mofIfth g 52 ]
TETT AR, 55 VR B A4 o 7R CE X A U CHP
VERBRIERS KGR UL REIR YT IR 25405, SR,
— L R RN AN BRI 32 RS AL 215 2. TEIX
THOLR, FATTL % FER e R 25 ) B AR 2. TAC
KHEYT O 2 R TR B R, ik, TACH
w Bl FUCKIgeR e T

AT TUE I TACIRIT VA U C/R A 2i . i
HHATIE MM, AT DK At Ak 2R 7. Tkeya
S TACYEAEIR U CH Pz T RGHAT T VP4, 45
RN, FEIRIRZ MR EE T, RIS % 60.9%. 4
BT, B E SRR A 0%, 45 RiE
IR, 12 moM124 moJt &R AEAF 53 71 N 56%H150%, T
174 mobh FE TR R AAFZE M, Ui, KIATAC
HBIT A TEUCE A 2511, Landy 5" SN TACAERRGTT
TEMEVR HEUCHYIT 24, TACIRYT BI-F-35 1 (8299 mo. 45
FAETR, 6 molf IR SN # N 52%, 22 N44%. ~F-¥)
MTWHE4r B & R %, 24 molt L4511 RRAETF
FRONB0%. XLLLE R FH], TACHIKINLEFF 2 RIAIT 2
B, HAREN—FENTLERIIBRARMNEFE. I
b, Mayo W 8173 BH 2 PRI, S KA TAC T gk
B A, OlmedoZ It 7L R W, 76 FHIBE 154 mo
i, TR TIBRA I L NT5%. 53%1) B 5 HUA R
S, B2, W SR W, TACKHAGERHAIT A3
FAHST 22 42 (4. BhAh, XFF TS, NishidaZ: > PP 1 8252
TACYAYT U C R 1 TRAG EE MR 20 -5 bk B 4 M B
(neutrophil to lymphocyte ratio, NLR)E ATl [K 2 (1
PR . 45 B8R, 2758 Cox [A A/ n AL FENLR
JETACIRITUCE BB TE R 2.

DL AT SRR, TACHERFG AR TT TEMER YEUC
A, ATACH LIS R &, BRI 2. 16
EUIEIR, TACIRYT AT K HA e A . IE &I,
WFENLRETACIHITUCEF WML HUS K 2. H AT
ez KIAGERRA T I BEN LIRS, HATE R TACH) &
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FERTT I TR GERE VA YT I B FETACIR .

1.3 TACH5anti-TNFZ 48 i, #HAedi o087 Xt
FHRT R L, 2R TR BLIF X0 IR )7 MR M
UCHA 254, HRETACHI 2/, MIFXFITAC
IR ZE AR/, R FR 2P RIT A . 5 — A
ST e TA CHITE XA Ay o o B R R iR MU C
H RV HEAT T AL, RN T 6T 7L, A3 AT
N, TACHIFLHIGIRA 20 . IRIRZ M2 A3 mokh
W IR 2 I NT2.1% 52.4%F110.1%, TEXZL5 5109
76.9%- 48.8%F112.4%. #% A BE % 7. (H{ETACH
HA RS R AR T . SR TACHIIFXAE NG YT
2yxc v S S EUCHIB R AR EUCHI R B 2. 5
— WS B T AL S . 7210 wkisf, TAC4lS
TF X AL PR A 240 1 N 67% 5 86%, I R B2 87 243 3
N76%592%. ¥ITE=E A R N K AE, TACHAN R X
AR R B . R TA CHITF X0 v 2 B U C 35 e e
7 FEMTT RO A R R LAY 22 42 ). YamamotoZs ™
[ e P AT 9 R 4 SR AR R 7 R B BV B U YR 97
TACHlanti-TNFER & A2 H 241, HTACHIRTIEIT
HEEESIMHEUCHESE.

o T KT R 25 57, Matsumoto 57 [m] B 7¢
RN TR RS HUCE . SRR, 15—
H ANAMTZH B MEEFRERE KR
FFAR)ETACH 5> 5 H65.5% 39.4%F139.4%, fFanti-
TNF473 51 °895.7%. 77.2%F171.7%(@P = 0.0037), HE7~
LI HERRATTIN, anti-TNFZLITR0E 4T Otsukas*f)
[ J A 0 B2 AT 7 o LA T TFX S TACIRYT h B EEUCH)
TCHATT 2. 455 B, 7852 wkilf, IFEXZH He I ST 240
I PR 22 2R 3 Sl 15 3 76.5%H170.6%. TACHLIGRAE 2L
FRNG R MR % 50.0%. Kaplan-Meier i 284347 & B
IF X0 1) T0 8 R AN TC 45 W VI e A 47 238 B AL T TACHH
(P<0.05). W, STACHEL, TFX77 A 58 1 K3 45 51,
TR G A A VIR AR ISR, At R
118 mo(M2-118 mo)if TACH %l 45 b4 2 N77.3%,
7£79 mo(M0.5-79 mo)FF TFXZH G 4% i U1 B % N 85.7%,
$27R, TACHIFX KR SR AHAL.

X FTACSIFX I HIRIT, Endo% WAl T #
TBIT RT3 G5 R EIR, TACIRIT ARG 5 5 NIFXIA
I RA U, (HRIFXIRYT R B E N TACKE A
PR FNRUTHIETT 2805, TakeuchiZs® 325 T 555 AL TAC
FMFXFIWEAL, 2 HIFXVE NTACIRTT RIUE i — 2k 4%k
WIT 2R R, AR, TACHE NIFXIA YT I 2454
TEIT AT I AR, Minami 25" R B AR SR 7T T TACE,,
IFXR97 EEUCHIST /L, 2941 B 1 13451(TACZH 1041,
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1EZ& Ty NEEB  UCESIEE RBIE BHRRETIE 5B ;E;Eﬁm/lﬁmg BErSRE
Ogata¥5™ 2006 RCT HsiEuC =7I22819, X OfR, 0.05 mg/kg, 2 wk [RARNE: =27 =rI22H10-15
2821, 2" 8RR £4H68.4%; {7  ng/mL, GTIEA
#llZH20 £2838.1%; 27/ 5-10 ng/mL
#£H10.0%
OgataZ="® 2012 RCT HEMBEUC TACHS32, 2/ AR, 2-5 mg/d 2wk IFERRAER: TAC  10-15ng/mL
#2630 4H50%; Z2RIFIA
13.3%
KawakamiZ"® 2015  BIBEMME BRMAIEUC 49 OAR, 0.1 mg/ka/d 4 wk  IBFRERER: 10-15 ng/mL,
BABIRHSR 75.6% 5-10 ng/mL
YamadaZ'" 2019 HIEEMIAYI EPHSEEUC FISBERAE OR fIE8%E 2wk IBRERK: FIE 10-15 ng/mL
R 12, fISEEE 4H0.05 mg/kg/d; THEEHIZH16.6%;
14 FlEBReA flE2RReA
0.1-0.2 mg/kg/d 50.0%

UC R ESRZ: TAC: & al.

IFXHIBNLENEIRIGTT h 8% | 4097 (TAC—~IFX/
IFX—TACQ), HHTACH 66 LI IF X H 13451 ik
HERIETT KU AERR AR, 120 THRAEUCE A, 4
BTACEE IFXVRIT RIS, #4567 AT DA% R S it
b, A R B RR BN Aanti- TNF A2
FEXTAE T, A 7 E BRI R, EE R AET. A1, VED
X G SN B /NI AVE PRI G IR (1) = 2 gl i %
PR S HAE A B — 7 R A G, X ERE IR —
Bl 3z B IR F (0 R G I AT Re A 22 7= A b
A2 R RGN oA I R RE. %= T, Christensen
SR 5T A8 R B R U 1) R ATV E DI A TR T TR T
IBD¥ 2 A A R, AN T 9FICDANIFIUCE &,
SR 12 mod S 45 VR B R BRI ) 7RI (TA AN 1 32)
FIVEDIER BRI, 45 R s 1E 14 wkif, 44% 1) CD G
HI55%MTUCHEE SEIL T S bR I R Z2 A, 52 wkitt,
33%IMCDEH F45% M TUCEE LI T BRI = MR
Z2ff. 3R VED S IR R B TACHI L &R YT 75 3 A4k
FFIBD & I RGAR A A 3. 45 R BoR U X VED
BB P AT OBE IR SR, TR T R FH A T i R I 17
HIF G R PR, PRI A TA CR D s i 5
IBDI¥I LB I, X — HlE v LIE N VEDIRYT I,
F T VEDRRUHTRTT BAEXTVEDE WI4G TC SN 1
T XFERAIRIT TR, EH TR EFIBD A, X
TN 2] Blanti-TNFIGTT 2RI 1) 835 1] e 4L
VLB R R TAC SIFXAE R HEFUCHIME A S
T RORARAR), HTACH g 540 A T 5 B2V B U CHY
1BYT. STACHI L, TFXA] B8/ A 58 4 1) KA 4E 7T 3L
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TR BATH ST R LU ST AR 2. 4k, TAC HIFXI
G IRAFE S, TACS VEDRIBLARYT ik 75 2
B2 I FORIR T

1.4 ML B % AHEATACEUCT #9457 HTAC
AR S 40 (2 ZCYP3AS(P-450 3A5)FIABCBI(ATP
binding cassette subfamily B member) (1)f3 JLF3ER 245
PE. Onodera5 W50 T 4 ™ k&%, ABCBIAI
CYP3ASIHIIE R 2 B M TACIRITUCHT 852, 45 5
IR, ABCB1 20 BT S0 B 245930 1) 5%
HH, (HABCBI 1236 C>T &35 50112 wkitf TACIAYT
VR HEUCHIRYT 45, I B2 uiB B mIa i Bone
RHGRA R — ML R, 4RIEER, CYP3AS
FERI 5T SO A B R, (HCYP3ASZ A S5TAC
258 1% 2 B A SR ZI R R SARIEF L,
CYP3ASHKIEH 75 2 0 1) 7 ik 31 2 B8 I TA CIfLk
. 5RIEEHE, CYP3ASAEIA L S wkitf Il AR
TS SN (p-DAIVE /) 35 RIS, S 1 Se itk i
SRR, fHICY3ASHEER BUE BB BRI TACHIZ L
IETT REATAT . Onoderas /e phIEAE L4 70 1 T
CYP3ASZ AR Z. 4R B/RTACIHYT24 hE A
JERT ATRIMIC Y P3ASZ 5. 2424 WS IRIE <2.6 ng/mL
i, BENCYPIASKIEH. Pnmid 24 his ik g
KRR S EL, CYP3ASZ AP 1T LURE S M i ol T,
T AT ZEA I LR 73 Y, JF HAETIC Y P3AS 2451
FEAth AT TR A nT DL S B R 2 A 1 2R
S B —TUF5i o, Okabayashi® P48 T HEUCHE
R CYP3AS L AT TACRA MALL 16T LLIA S H
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PR ALK T (AT AT PE, 3% 2 B AR 232 7R A
JTUCIHER — R s, 2 7o 2 1 8 24T R e A
7, IR CYP3ASIR S TAEYI UG E(CYP3AS*3/%3,
CYP3A5*1/#43HICYP3AS*1/4143 7250.1. 015102 mg/kg/d).
B LG R SE 55 [ 52 77 RE0.1 me/kg/d)iATT 1 BEAT
L. S5 5B, R ERIE A, CYP3ASHKIAE .
CYP3AS*1/438CYP3AS*1/*1 {125 — A L 22 9K FEE A
— J& ]IE B H bR LS AW KT IR B S B T
i 2 FIEA(5.15+2.33 ng/mL vs 9.63+£0.79 ng/mL, P =
0.035 and 12.5% vs 66.7%, P = 0.01). 4514w, Mith
FURIEST MG I T IR TACT T Ul fett, i ik
AT 46 77 B AT DAY/ 7 B B O, RS TACH
JTUCHIATATHE, FEALEXT TCYP3ASRIB I G, 4
I R I HIAE TACH R, CYP3ASKILH
2 wkit IR 2 5 ARERIAE M 2, XSO T AMAAL
TBITIIRI . 5 R AR AT B RS, AN
HIBICYPIASZ AN S B REA BN KA RAH BHLX
. ITA KA DR A B RNk D R B BT 24 )5 38
RS BIFLLIRAS, IX LB IB ST ARG INE1E FH
A

2 FECD;BTs PHIN A

2.1 J= B CD LB & —F WICDIR IR, @
WROCNITITE I 28 B4, i Eanti-
TNFITERIE A, CDORYT A RR S, FICT FAR
AERE R, A TR RS, JF Bt m B e
DY, SR, FEH 10%E120% 1 B3 Rk £ H 1k
L, KRG TT A e B RN AN 32 45 2. R, 24
anti-TNFIRIT R, BA1EH [EHABZ Wiy 7. B
FRATACHE Nanti-TNFGIT LR 1B Z, Tt
O AR,

SandbornZ5 P ZEFEHL T IR G H R T TACTEAT A
CDIRYT HITT 2, 4815 & AL 73 4 I IRTAC 0.2 mg/kg/d
B 10 wk. 25 5 BORTACYL 5 2R AL ol
RIY R NA3%FI8%(P = 0.004), B ZARZ 71 N10%
FI8%(P = 0.86), H&/nTE /A I LJEEEAE (1) 253 [ IRTAC
ST R, ABTE SIS MR AT T 2. HartZ™
BEATLAT RS s R T SR 8 TA CYE AL v %7 R
H12 wkiFIT A%, GO T 19BIILEICDI 3, i
75, BEE 124, FLATAC 1 mg/g(l g¥E, 20/d)mHi6G
I7ECE ZRFNATT. 4R EOR, TACHLH, 4617597 343
BIFRRT oot RGRA A, 3157 B R OGE. 1
TENLJAEE CDH, JaiB A FHTACIRIT ARRAEA. 18R
JRETACYRIT ENL R 8 AT T MHE 55 CDH 2 f
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Rz A, ABENL B CD Y IR YT HEASFRAR. BT R
PEBEHLIRIE "IN T 20BN C DR, 45K E AN
0.1%TA CHCH BHT AR AR OB R IT ILE CDIY
G HRARUN, T HO. 1% TACHK & IRIT fl i PCDAI
F#AIC. McSharryZ 45 T TACIHIT LECDH [F197 L.
g5 LR AE D IRERE B IKE S TACIR YT LA CDHy,
28.6%(0%-64%) 1) 7 SN LZ ik, 38.8%(0%-57%) ) &
BN IS, PR IR S TACIR YT LA CD AR 5T
1, 35. 7% B KB T B, 28.6%I EE R4y SN 1
7, BUAE I FLUEHE SCFE T TACTERT I CDH 8.

XL TR, TACYRITHLFICDZ A 2. H kL

KT TACHENL A 2 1) 58 =2 3. SRR TAC
TBITENL A5 CD R A 82 4 1), ARLEAL A CD
TBIT AR AR, FTREM R B R T A RS
AL H S SRR S g .
2.2 AEBHECD 18 LR PECDH, BEFiR B, TACH
B R HAR LW B AR 2 W BAE S5 5 A 25 45
A F A S 0 3 08 2450, RE VR 7 R v 75 2 B
SR ITEIE S, Gerich ™ X tanti-TNFHEIG (1) H 1
CDEZ AT T ORTACH BB 7. 24051 B35 552
TACIHIT, NI A )94 mo. 45 B0, IR v %
67%, GfREEH21%. AN, AU T TACH IR BN
10-15 ng/mLEEFR, 2R EIR, IGRA SRR
I N86% FI57%, 5 HAh B AH L, 1240 % AT e iR
FARAF ], X EegE RFEH], D ARTACIA YT anti-TNFXEA [
HECDRAA R, LHRAERIKENN10-15 ng/mLIJIH
T . TamakiZs“BF 55 7 TACEE W M 2516 PEC DY
JTRK, AFERRRA e BRMEIEISFIIFX. 45K, BT
BFTEIRITA0 dJ5 ¥ I R BREAR. 4 mol, 64%1]
B IRIFRAR, 14% 0BG I R0, X el R
TACIHIT X HIGTT TERLHICD B 2 %0, R 4%
FOERBATACEA 14 K BEH/E . Rl £ TACTE
BRI . P I e A R R I &5 5 JRORE 7 THI
WA ME. Terardi® e — U W RTHE AT 7
i T HRTACKHE R MEVA HEC DK IHYT 2. 1341 &
THZ T F27.3 moltiRIT. AR EOR, 136 PE
11I7£6 moff CDATVT 3 B R %, 1361 & A 9flfE
—A N B R, XTI R B KIATACTRY T I A
PECDZ A 2411,

PLEBFFEERIH, /N LMEYG ECD R 5 & T IRTAC, {2
—MAE RIS 2, TEVRYT AR R R A A O
BIVER. TACITEEAEAE R 2 (B FFanti-TNF)IGTT A
YR PECD T THE A R, FAl & TE10-15 ng/mLI Ak &
. UbAh, KEITACHIT R B MECDRE A 2401, Hi2
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TACYETT MEVA T C DIz 9T R 2 e Ve A feilt— 30
WA
2.3 HACD FBRCDAAN 5 UL, KAERIE11%A
44% 2 (8], %™ H RS0 ARG . W LI R ALE AT
JEE, B )R R NI &, AN LA % MR
CD(MCD)™. #f 72 W 24 ) &4k I TA I ] LA T
Y A IS0S A, D0 R JER A E. TACHI I 3% 2 bt
R AR G W Wi, T FLRPASE 254 2 T B Sk B, I35
AFAISRARAR B A B, 5 530 B R & a7 M L,
TACHAT MR JFHE (4 B, A5 7 k22 451,
Shah 25" | — 9 T J AR 19111229 CD B3, T
PA1 dP§IK0.1% I TACHCE Y697 5, i)y, #8112 mo
ITACIEYT HE— 2B 2% 7 R R0 5, 11 A B AR AL 9
o, IR FEEHTESL, Y TR TACIRTCD
JRF B A . AR EBIBIAR G E KB ZEMCD
B3, TEADAVRYT BORAMER, SMHTACHETT A B TH
KA & SRRMCD R S D AR TT R AN
I5f, SNHTACH L2 — A, SatakeZ ™R I1HIUC
17 B B V) BR A S5 w0 ] 1 SR T U e s 1) S o 4
FUIRTACYRYT Ja BT Btz R i 1R, IR A £
WA R, $en D IRTACTRYT X T A et
I Ve B AR IR A U CER 3 2 — M B RTRTT
P RiceZE MR T R FH0.1% M TACH B EZ0
FERRIICDH PITE L, 4hN T 20451 2 Fh 32 I X 1) B2 ik
CD&EFH, TLAL d—IK0.1%MTACKE BIT 12 wk. 453
SR 17 BE TSR 112 wkIFVRYT. 7212 wki 15417533
I R A, UL 2 B RN R A, e rp 1451 sl
TR, AP R B MG (51%-75%), 1061RILH £
T (1%-25%) 55 7 24035 (25%-50%). 12 molt}, 45 1141 &
BANTEIRYT R, ORI R, 1A A, 1B B,
ST R BLEVRTT I CDRF0.1% I TACHCE & 2,
JCF SR BP0 R B PRI, (R B AR DR @i,
AR TACHLIE K ICiZAT I 2], $2770.1% M TACK
L FH R ) R JER AR 8 e 22 4 1.

IXUEHF LR BHTACTR YT K RCDAA R H 22 4211, J
B2 5 AR B SR, (HIE 75 0 £ (AR IR
FLTACIAYT B CDI & R AH L.

3 ZEMTN

— IR G R R 252 BT Al T TACHE G sl iuC
(0 —Fh AN BT VR 1) e A k. AE BB LA AR ER (A 72
SER IR, HRBAEITAL, TACKEAAR R H4R
Az i, (HTACAN 21 IN™ B A 1 SR XU, BEAh,
TE1ATUM LR FErh, S5 5K, TACIHIT A RFFR
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88, & (R REEIRNRIERE

A RAR, Horp R T RFSEI (A N3.75-11 mo. 1X4E R I 3 HF
TERKIH A, TR WSS T, BEETACH]
TR ZY, P EAS R Pk, XL R IR I
TACIHITUCRART 22 4. teAh, — 0 2 Gk [l i
T TACIHYTCDIM 2 4 E, R RM, EEMA R R
SRR, AARREL B S, IRV AR
ZALAE. RSB EH B e KA A A RN, H3
RN, 16%M 825 B 7 ol v B 2k, A iaE
I B 4547 (109 91, RS I 37 UL AN SR TA C I FH 2
B . XTSRRI, LEVR YT Rl AT e
TR, IHTACHIA R N A2 A DA, JSEBTAC
IRIT R LA R A R e R R R,
BNz v BESR A R, HErT BRIV o5 Ak, JREia T
TACHIA RS0 RAAETFHIR I LR N, FF AT B & i
T PR T g /1Y,

WK I, 5TACH KM Dy iR n] DL i e
TACHIFE SRS, (B AT HF 7 e B il B s
PP Ay, AT Tt B ] IR W 8 1) B T RERE RS, L AITAC
gL a. B . SRS SR AR T
AR AE N /NS, ABh T2 T, (B 1 R PR 2H
LU, 500, Hosoi %5 Al it
WEFE T LB B R E AR R AL LA, RIAERE
BIREAFIAT K IITACIRTT 5 B8R 0. AR,
AR AN BRI 2, FRESREE L, EE e, R K
HATACIRTT I A& B2 (7).

XU R, RIETACHYA R FF£, HAKZ
R, Ty HL AT B 7 B e b TR (H R KA
A RE 223 AN AT IR B A, A8 R P AR A Nk
JELE, R TTACKIAMH M 2, i FH e —2 0
WAL

4 g

FEUCTT I, TACH T 5 TS &2 a7 VA 1 UC, TAC
) f A A5 I FE T L N 10-15 ng/mL, HHAPUHEE 6
I7 % F g IR MU CER 3 (I R RER /&4 RL); TAC
YRRV T AEXMEVR YEU CRE A 2510, 7638 24 1 W 0
T, TACIRYT Al LKA 2 28 FH; TACTETR EFEUCH)
TS ST RS TFXGR AL 38 K I PE 4 S 2 Tl
CYP3ASZ A3l EHATTACHIAMAILTI E AL T B
fFUCHF AR F 2 M5 S, fECDJT M, H
JIR B Bk S TACTHT H TR9T LA CD. SFHTAC
YBIT NLR 505 C DA 2 4 2, (RRT AL 334 C DT
BANVEE; XTI TECD, TACTT VAR AT R, 55 21
10-15 ng/mLIIARIRE . KEITACIHITIEMEIRTECD
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T RS R, TACIEYT FZkCDAEH 2 H 2241, ok 11 Nakase H, Yoshino T, Matsuura M. Role in calcineurin
inhibitors for inflammatory bowel disease in the biologics era:
H. A H 2 P ) NG £ .

R 2 BRI MU BRI S B TACZE A E$ﬁ:%’ when and how to use. Inflamm Bowel Dis 2014; 20: 2151-2156

{H K2 BB A, T B AT 70 A el D T v S Bk [PMID: 25029618 DOI: 10.1097/MIB.0000000000000130]

v N N 12 Matsuoka K, Saito E, Fujii T, Takenaka K, Kimura M, Nagahori
Fy 5 /
Rnz, TACTEIBDH AT A A BOR B L 2 (1 M, Ohtsuka K, Watanabe M. Tacrolimus for the Treatment of

1B, {HIE 75 22 58 2 A SRR 1T TACTEIBDH K Ulcerative Colitis. Infest Res 2015; 13: 219-226 [PMID: 26130996

T, \ . N . DOI: 10.5217/ir.2015.13.3.219]

Py ) YA A =) 1 HE 2 2

ﬁ‘)&ﬂjﬁé lé’ ﬁ’ﬁﬂ_, léjzi{ﬁ & TACH_X‘ﬁE E/]JK’H i ﬁﬁ: 13 Minami N, Yoshino T, Matsuura M, Koshikawa Y, Yamada S,

FE VLR K LRI TT S FERIR BE. TACHIFX % Toyonaga T, Madian A, Honzawa Y, Nakase H. Tacrolimus

Heay7. TACSVEDIL A4 Y7 VR T 35 8 £ [ 50 E or infliximab for severe ulcerative colitis: short-term and long-
N ? N " - term data from a retrospective observational study. BM] Open

HA Rz et BT RIS MR T B Gastroenterol 2015; 2: €000021 [PMID: 26462273 DOT: 10.1136/

3t — 5 1 PR 5E. BTELAR I YA oAk bmjgast-2014-000021]

ﬁj% //é? Im% ﬁjL }J\ i ilf{?mﬁz‘)&ﬂ%ﬁ’ /\ﬁ:t 14 Ogata H, Matsui T, Nakamura M, lida M, Takazoe M, Suzuki

PN B , AFAET R (1) 8 FH i 5=, HEEn] PLFEIR PR I Y, Hibi T. A randomised dose finding study of oral tacrolimus

Ji S (FK506) therapy in refractory ulcerative colitis. Gut 2006; 55:

: 1255-1262 [PMID: 16484504 DOI: 10.1136/ gut.2005.081794]
15 Ogata H, Kato ], Hirai F, Hida N, Matsui T, Matsumoto T,

5 %%Kﬁk Koyanagi K, Hibi T. Double-blind, placebo-controlled trial of

1 Osada T, Watanabe S. Current Treatment Options for oral tacrolimus (FK506) in the management of hospitalized
Inﬂammiatory Bowel ﬁiseases and Future Perspectives patients with steroid-refractory ulcerative colitis. Inflamm Bowel
Juntendo Med ] 2015; 61: 588-596 [DOL: 10.14789 /jmj.61.588] Dis 2012; 18: 803-808 [PMID: 21887732 DOI: 10.1002/ibd.21853]

2 TanidaS, Mizoshita T, Ozeki K, Katano T, Kataoka H, Kamiya 10 K;Y"akam‘ K, Inoue T, Murano M, Narabayashi K, Nouda S,
T, Joh T. Advances in refractory ulcerative colitis treatment: A Iehida K, Akl?e Y, Nlczgarru K,S Hida 11(\1, Yamaga.ml I;f Wataflflabe
new therapeutic target, Annexin A2. World | Gastroenterol 2015; K, Umegaki E’ Na amura. 4 Ara ax./va T nguc. 2% e.cts
21: 8776-8786 [PMID: 26269667 DOL: 103748/ wig.v21.129.8776] of oral tacrolimus as a rapid induction therapy in ulcerative

3 Ahmad H, Kumar VL. Pharmacotherapy of ulcerative colitis - colitis. World | Gastroenterol 2015; 21: 1880-1886 [PMID:
current status and emerging trends. ] Basic Clin Physiol Pharmacol 3{5684155 DO£;0'3748/ ‘{V]g.v21.16.1880] hi hi
2018; 29: 581-592 [PMID: 30089097 DOL 10.1515/jbcpp-2016-0014] 1/ Ibai‘a Ta X’ . I;f ;{ Niwa T'Tléa;?‘ﬁayiz ;H I;a};asR i Ii{

4 Damiao AOMC, de Azevedo MFC, Carlos AS, Wada MY, Silva u .a ’ rafl 4 uglyarr}lla ’ ‘mlz‘,‘ ’ fuzu 1 " : a};x
TVM, Feitosa FC. Conventional therapy for moderate to severe attamr.nent of target troug .COHCeanathDS ? tacrf) imus .or
. . . 1 . early improvement of clinical symptoms in patients with
inflammatory bowel disease: A systematic literature review. ) . litis. T Clin Ph Ther 2019; 44: 409 )
World | Gastroenterol 2019; 25: 1142-1157 [PMID: 30863001 DOI: ulcerative colitis. ] Clin Pharm Ther 2019; 44: 409-414 [PMID:
10,3748/ wig.v25.19.1142] 30604428 DOI: 10.1111/jcpt.12800]

5  Renna$, Cottone M, Orlando A. Optimization of the treatment 18  Nuki E' Esaki M, Asano K, Maeha.ta Y, Umeno J, Mo.rlyam;;
with immunosuppressants and biologics in inflammatory T, Na amura.S, Matsumoto T, Kitazono T. Companson o
bowel disease. World ] Gastroenterol 2014; 20: 9675-9690 [PMID: the therapeutic efficacy and safety between tacrolimus and
25110407 DO 10,3748/ wig.v20.129.9675] infliximab for moderate-to-severe ulcerative colitis: a single

6 RomakiY Komaki B Mce b Vamoa A Susuld Y. Sakuraba center experience. Scand | Gastroenterol 2016; 51: 700-705 [PMID:
A. Pharmacologic therapies for severe steroid refractory 26818468 DO 10.3109/ 90365521'2016'11382?’9] .

1. . s . 19  Endo K, Onodera M, Shiga H, Kuroha M, Kimura T, Hiramoto
hospitalized ulcerative colitis: A network meta-analysis. | K. Kakuta Y. Ki hiY. Shi T AG . ‘
Gastroenterol Hepatol 2017; 32: 1143-1151 [PMID: 27957761 DOI: » Kakuta Y, Kinouchi ¥, Shimosegawa 1. A Comparison o
101111 /igh13674] Short- and Long-Term Therapeutic Outcomes of Infliximab-

7 Gi;bert ]]g Marin AC. Chaparro M. The Risk of Relapse after versus Tacrolimus-Based Strategies for Steroid-Refractory
Anti—TNF,Discon tiru;a tionpin I nﬂe;mma tory Bowel II))isease‘ Ulcerative Colitis. Gastroenterol Res Pract 2016; 2016: 3162595
Systematic Review and Meta-Analysis. Am | Gastroenterol 2016; [PMID: 2690410? DO 10.1155/2016/ 31.62595]

111: 632-647 [PMID: 27002797 DOI: 10.1038 / ajg 2016.54] 20 Godat S, Fournier N, Safroneeva E, Juillerat P, Nydegger A,
) ’ i . ’ Str. A, Vavricka S, Bied L, Greuter T, F M,

8  Christensen B, Gibson PR, Micic D, Colman R], Goeppinger SR, Abzurlnaﬂn KaVIfIlChal 1eDermann B Rr eul < I\I;Ia.gﬁ .

Kassim O, Yarur A, Weber CR, Cohen RD, Rubin DT. Safety elrahman K, Hahnloser D, Sauter B, Rogler G, Michetti
assum e s Y ro ; . P, Schoepfer AM; Swiss IBD Cohort Study Group. Frequency

and Efficacy of Combination Treatment With Calcineurin d £d lated side eff i

Inhibitors and Vedolizumab in Patients With Refractor and type of drugrelated side effects necessitating treatment

Infl torv Bowel Di Clin Gastroenterol Henatol 201; discontinuation in the Swiss Inflammatory Bowel Disease

17 Z;EIESBO?IMI(];V;WS;T;;;OI'm10 1“51206?1 6;020127?]40060 ¢ Cohort. Eur | Gastroenterol Hepatol 2018; 30: 612-620 [PMID:
: [PMID: :10.1016/j.cgh.2018.04.060] 29384798 DOL: 10.1097/MEG.0000000000001078]

9  Landy ], Wahed M, Peak.e ST, Husse.m M, Ng SC, Lindsay 21 Saifuddin A, Harris A. Tacrolimus therapy in moderate to
JO, Hart AL. Ora'l tacro'l%mus as mal'ntenance theraPy for subacute ulcerative proctocolitis: a large single-centre cohort
refractory ulcerative colitis--an analysis of outcomes in two study. Frontline Gastroenterol 2018; 9: 148-153 [PMID: 29588844
London tertiary centres. | Crt{hns Colitis 2013; 7: e516-e521 DOI: 10.1136/ flgastro-2017-100888]

[PMID: 23623737 DOI: 10.1016/j.crohns.2013.03.008] 22 Olmedo Martin RV, Amo Trillo V, Gonzalez Grande R,

10 Boschetti G, Nancey S, Moussata D, Stefanescu C, Roblin X, Jimenez Perez M. Medium to long-term efficacy and safety
Chauvenet M, Stroeymeyt K, Bouhnik Y, Flourié B. Tacrolimus of oral tacrolimus in moderate to severe steroid refractory
induction followed by maintenance monotherapy is useful ulcerative colitis. Rev Esp Enferm Dig 2017; 109: 559-565 [PMID:
in selected patients with moderate-to-severe ulcerative colitis 28617029 DOI: 10.17235/reed.2017.4899/2017]
refractory to prior treatment. Dig Liver Dis 2014; 46: 875-880 23 Ikeya K, Sugimoto K, Kawasaki S, lida T, Maruyama Y,
[PMID: 25023007 DOI: 10.1016/j.d1d.2014.06.005] Watanabe F, Hanai H. Tacrolimus for remission induction in

Baishidenge  WCJD | https:/ /www.wjgnet.com 848 2019-07-08 | Volume 27 | Issue 13 |



24

25

26

27

28

29

30

31

32

33

35

J3aishideng®

ulcerative colitis: Mayo endoscopic subscore 0 and 1 predict
long-term prognosis. Dig Liver Dis 2015; 47: 365-371 [PMID:
25682993 DOI: 10.1016/j.d1d.2015.01.149]

Nishida Y, Hosomi S, Yamagami H, Sugita N, Itani S, Yukawa
T, Otani K, Nagami Y, Tanaka F, Taira K, Kamata N, Tanigawa
T, Watanabe T, Fujiwara Y. Pretreatment neutrophil-to-
lymphocyte ratio predicts clinical relapse of ulcerative colitis
after tacrolimus induction. PLoS One 2019; 14: €0213505 [PMID:
30845259 DOI: 10.1371/journal.pone.0213505]

Liu Y], Fan H, Zhen WW, Yu X, Chen JT, Wang CD. Pooled
analysis of the comparative efficacy between tacrolimus and
infliximab for ulcerative colitis. Medicine (Baltimore) 2018; 97:
€11440 [PMID: 30095612 DOI: 10.1097/MD.0000000000011440]

Yamamoto T, Shimoyama T, Umegae S, Matsumoto K.
Tacrolimus vs. anti-tumour necrosis factor agents for
moderately to severely active ulcerative colitis: a retrospective
observational study. Aliment Pharmacol Ther 2016; 43: 705-716
[PMID: 26762838 DOI: 10.1111/apt.13531]

Matsumoto S, Kawamura H, Nishikawa T, Sagihara N,
Miyatani H, Mashima H. Tacrolimus versus anti-tumor
necrosis factor agents for steroid-refractory active ulcerative
colitis based on the severity of endoscopic findings: a single-
center, open-label cohort study. Clin Exp Gastroenterol 2017; 10:
249-258 [PMID: 29026326 DOI: 10.2147 / CEG.S143224]

Otsuka T, Ooi M, Tobimatsu K, Wakahara C, Watanabe D,
Adachi S, Yasutomi E, Yamairi H, Ku Y, Yoshida M, Hoshi
N, Kodama Y. Short-Term and Long-Term Outcomes of
Infliximab and Tacrolimus Treatment for Moderate to Severe
Ulcerative Colitis: Retrospective Observational Study. Kobe |
Med Sci 2018; 64: E140-E148 [PMID: 30728340]

Takeuchi K, Shimoyama T, Yamamoto T. Comparison of
Safety and Efficacy of Tacrolimus versus Infliximab for Active
Ulcerative Colitis. Dig Dis 2018; 36: 106-112 [PMID: 29050007
DOL: 10.1159/000481815]

Onodera M, Endo K, Kakuta Y, Kuroha M, Kimura T,
Hiramoto K, Kanazawa Y, Negoro K, Shiga H, Kinouchi Y,
Shimosegawa T. ATP-binding cassette subfamily B member 1
1236C/T polymorphism significantly affects the therapeutic
outcome of tacrolimus in patients with refractory ulcerative
colitis. | Gastroenterol Hepatol 2017; 32: 1562-1569 [PMID:
28135009 DOI: 10.1111/jgh.13753]

Onodera M, Endo K, Naito T, Moroi R, Kuroha M, Kanazawa
Y, Kimura T, Shiga H, Kakuta Y, Negoro K, Kinouchi Y,
Shimosegawa T. Tacrolimus Dose Optimization Strategy for
Refractory Ulcerative Colitis Based on the Cytochrome P450
3A5 Polymorphism Prediction Using Trough Concentration
after 24 Hours. Digestion 2018; 97: 90-96 [PMID: 29393157 DOI:
10.1159/000484227]

Okabayashi S, Kobayashi T, Saito E, Toyonaga T, Ozaki R,
Sagami S, Nakano M, Tanaka ], Yagisawa K, Kuronuma
S, Takeuchi O, Hibi T. Individualized treatment based on
CYP3AS5 single-nucleotide polymorphisms with tacrolimus in
ulcerative colitis. Intest Res 2019; 17: 218-226 [PMID: 30704156
DOL: 10.5217/ir.2018.00117]

Ghazi L], Schwartz DA. Perianal Disease. John Wiley Sons 2016
[DOI: 10.1002/9781119127437.ch41]

Renna S, Orlando A, Cottone M. Randomized controlled trials
in perianal Crohn’s disease. Rev Recent Clin Trials 2012; 7:
297-302 [PMID: 23092233 DOI: 10.2174/1574887111207040297]

Allen PB, Peyrin-Biroulet L. Immunomodulators for the
treatment of Crohn’s disease in adults: optimal use and
prospects for future drug treatments. Expert Rev Clin Immunol
2016; 12: 741-749 [PMID: 26900725 DOI: 10.1586/1744666X.201
6.1154789]

WCJD | https://www.wjgnet.com

849

36

37

38

39

40

41

42

43

45

46

47

48

49

50

88, & (R REEIRNRIERE

Lawrance IC. What is left when anti-tumour necrosis
factor therapy in inflammatory bowel diseases fails? World
] Gastroenterol 2014; 20: 1248-1258 [PMID: 24574799 DOI:
10.3748 / wijg.v20.i5.1248]

Schwartz DA, Ghazi L], Regueiro M, Fichera A, Zoccali M,
Ong EM, Mortele KJ; Crohn’s & Colitis Foundation of America,
Inc. Guidelines for the multidisciplinary management of
Crohn’s perianal fistulas: summary statement. Inflamm
Bowel Dis 2015; 21: 723-730 [PMID: 25751066 DOI: 10.1097/
MIB.0000000000000315]

Sandborn WJ, Present DH, Isaacs KL, Wolf DC, Greenberg
E, Hanauer SB, Feagan BG, Mayer L, Johnson T, Galanko ],
Martin C, Sandler RS. Tacrolimus for the treatment of fistulas
in patients with Crohn’s disease: a randomized, placebo-
controlled trial. Gastroenterology 2003; 125: 380-388 [PMID:
12891539 DOI: 10.1016/s0016-5085(03)00877-1]

Hart AL, Plamondon S, Kamm MA. Topical tacrolimus in the
treatment of perianal Crohn’s disease: exploratory randomized
controlled trial. Inflamm Bowel Dis 2007; 13: 245-253 [PMID:
17206671 DOI: 10.1002/ibd.20073]

Nanaeva BA, Vardanyan AV, Khalif IL. Efficiency of
tacrolimus therapy for perianal Crohn’s disease. Ter Arkh 2015;
87: 83-87 [PMID: 26281201 DOI: 10.17116/ terarkh201587683-87]
McSharry K, Dalzell AM, Leiper K, El-Matary W. Systematic
review: the role of tacrolimus in the management of Crohn’
s disease. Aliment Pharmacol Ther 2011; 34: 1282-1294 [PMID:
21999607 DOI: 10.1111/j.1365-2036.2011.04873 x]

Rice SA, Woo PN, El-Omar E, Keenan RA, Ormerod AD.
Topical tacrolimus 0.1% ointment for treatment of cutaneous
Crohn'’s Disease. BMC Res Notes 2013; 6: 19 [PMID: 23331739
DOI: 10.1186/1756-0500-6-19]

Hosoi K, Arai K, Matsuoka K, Shimizu H, Kamei K, Nakazawa
A, Shimizu T, Tang J, Ito S. Prolonged tacrolimus for pediatric
gastrointestinal disorder: Double-edged sword? Pediatr Int
2017; 59: 588-592 [PMID: 27935231 DOI: 10.1111/ped.13211]
Truffinet O, Martinez-Vinson C, Guerriero E, Hugot JP, Viala J.
Tacrolimus Exerts Only a Transient Effectiveness in Refractory
Pediatric Crohn Disease: A Case Series. | Pediatr Gastroenterol
Nutr 2017; 64: 721-725 [PMID: 27429426 DOI: 10.1097/
MPG.0000000000001338]

Gerich ME, Pardi DS, Bruining DH, Kammer PP, Becker BD,
Tremaine WT. Tacrolimus salvage in anti-tumor necrosis
factor antibody treatment-refractory Crohn’s disease. Inflamm
Bowel Dis 2013; 19: 1107-1111 [PMID: 23518805 DOI: 10.1097/
MIB.0b013e318280b154]

Tamaki H, Nakase H, Matsuura M, Inoue S, Mikami S, Ueno
S, Uza N, Kitamura H, Kasahara K, Chiba T. The effect of
tacrolimus (FK-506) on Japanese patients with refractory
Crohn'’s disease. | Gastroenterol 2008; 43: 774-779 [PMID:
18958546 DOI: 10.1007/s00535-008-2229-y]

Ierardi E, Principi M, Francavilla R, Pisani A, Rendina M,
Ingrosso M, Guglielmi FW, Panella C, Francavilla A. Oral
tacrolimus long-term therapy in patients with Crohn’s disease
and steroid resistance. Aliment Pharmacol Ther 2001; 15: 371-377
[PMID: 11207512 DOI: 10.1046/}.1365-2036.2001.00938.x]

Shah NP, Goel RM, Escudier M. Treatment of a Crohn’s
disease-related cutaneous facial lesion with topical tacrolimus.
Oral Surg Oral Med Oral Pathol Oral Radiol 2014; 118: e71-e73
[PMID: 25151593 DOI: 10.1016/j.0000.2014.05.018]

Sanchez L, Cabanillas M, Alvarez JC, Echarri A. Topical
tacrolimus for recurrent penile Crohn’s disease. | Crohns
Colitis 2014; 8: 1145-1146 [PMID: 24815787 DOI: 10.1016/
j.crohns.2014.04.006]

Satake M, Sakuraba H, Hiraga H, Tarakita N, Akemoto

2019-07-08 | Volume 27 | Issue 13 |



T8, 5 (R REEIRNRIERE

Y, Ota S, Hasui K, Nishiya D, Hayamizu S, Kikuchi H, Tacrolimus Therapy for Active Ulcerative Colitis; A Systematic

Sawaya M, Chinda D, Mikami T, Shimoyama T, Fukuda S. Review and Meta-analysis. | Crohns Colitis 2016; 10: 484-494

Successful treatment with tacrolimus of refractory pyoderma [PMID: 26645641 DOI: 10.1093/ ecco-jcc/jjv221]

gangrenosum with pouchitis after restorative proctocolectomy 52 Issa N, Kukla A, Ibrahim HN. Calcineurin inhibitor

for ulcerative colitis. Immunol Med 2018; 41: 142-146 [PMID: nephrotoxicity: a review and perspective of the evidence.

30618342 DOI: 10.1080,/25785826.2018.1531194] Am ] Nephrol 2013; 37: 602-612 [PMID: 23796509 DOI:
51 KomakiY, KomakiF, Ido A, Sakuraba A. Efficacy and Safety of 10.1159/000351648]

Yk BEWAE B4 X 4k4r

ISSN 1009-3079 (print) ISSN 2219-2859 (online)  DOI: 10.11569 © 2019 Baishideng Publishing Group Inc.
All rights reserved.

o JHE o
(REAZWRE) LARE

AFRR AR H B ORRA VY, FRETAL, WRIRBETT, SCHRZEE, BFFOIRR, IMPRSCE, WOk, IR ER. SORa B AL 2
Phy SeREvE. ATk RS R, R R Y, SOT A SR, BT EE, SRR, Rk HER.

Reishidenge  WCJD | https:/ /www.wjgnet.com 850 2019-07-08 | Volume 27 | Issue 13 |



cCJ

8-

B it

TEZ53878: https:/ / www .baishideng.com

www.wjgnet.com

WA SHLAYE 2019F7888; 27(13): I-V

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

(EREAHRE) BAIEH

1 BRREN

L1 AR (RN ED) (World Chinese Journal
of Digestology, WCJD, print ISSN 1009-3079, online ISSN
2219-2859, DOI: 10.11569)2& — 173 [ b AT PP CAITF i
FREL(Open Access, OA)IZEAR ). ATIEIT] 1993
FEIHI5H, AT, 8 H8M8 SfEL R, (T FE A
M E) FERASHMTION L RAMNR, KA FE31
NMEL L BRX L ERRITEX.

1.2 B ey (HFLAHMRE) MERREREGE
£ 15 1 - R T 2 R 2 2 84 £ iV 2 e A0 iR 1) 42k
SCEE, R B R AN S ) kR, T AL R
GLEIR TR 2 W AE YT KT

1.3 8 (B ATHEAARE) 17 Bl s T 40 R
2 WHAAMENE L ARG S RS E, TE
TeRE % THA B TR A NIRTT .
WHTHER &S A2 . HALIERNI L. T AR R R 1L
P

L4 28 (HFAENHEARE) R EaFERITE,
REAFF T IGRBETE. SCHRZEAR . WRFDUR I AR S B,
AU . FRPMEARZEME . SeittE. arEtE A
SEF M, B AR, SO, R TR, SEMNE HER
IS HERS.

1.5 ke ATIHEPMER RS (23 (Chemical
Abstracts, CA)) (&%= 3CH# FE /R 5 SCH(EMBASE/
Excerpta Medica, EM)) . {34 %%& (Abstract Journal,
AJ)) + Scopus. HEZIM A E BT A SCEHE A
(CNKD)) «  CHSCRHE T FE(CS T A1 (i
S IAFIE H CF 4 (Superstar Journals Database)) %¢
PR, (AR NTE A E) TEScopusHd 1
201 74EHATFILFAN 484545 CiteScore: 0.04; STR: 0.109;
SNIP: 0.020. AT 35 [H 7 8 H R AR BT PR A F]
(Baishideng Publishing Group, BPG) 3= 0 H i () — 43
SCEMRIAR S HEL - R X 28 R ) T B o 2 AR 4

1.6 dpa (HEFEANTHARE) HiBaishideng Publishing
Group (BPG)J#8 A1l i hiv. BPGI R ik i1

7901 Stoneridge Drive, Suite 501, Pleasanton, CA 94588, USA

E-mail: wejd@wjgnet.com

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

Help Desk: https://www.baishideng.com/helpdesk
https://www.wjgnet.com
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
1.7 £ 7 (AR NHEERE) Bt m s LR
ERECE R A B A HIE. AR AR T
100025, LT FH X A DU %625
TP B L DJEE903 &
L1 010-5908-0035
£ ¥ 010-8538-1893
E-mail: wcjd@wjgnet.com
Help Desk: https://www.baishideng.com/helpdesk
https://www.wjgnet.com
1.8 pdi3r (AL NHRE) I ARSI,
kR bk Gn R

(HEFLNBEIRE) g
R E G AR AP AR A
100025, AL 5T FHFH X A DU %625
T PEE B L DJEE903 &
L1 010-5908-0035
& H: 010-8538-1893
E-mail: y.j.ma@wjgnet.com
Help Desk: https://www.baishideng.com/helpdesk
http://www.wjgnet.com
1.9 %% (AR NIEURE) IWIEZR R A4
AL http:/www.wignet.com/1009-3079/editorialboard.htm.
1.10 9 4% [FTIFUGEFE 7 #14-28K. T kA
2-307 [AAT & A P e, 247 B DL il i s, 15 )
KB RGBT R B R FIE RAT I
111 #&As (IR N E) 78S ik W
https://www.baishideng.com/.
112 £ (AL NERZRE) FE M5 L https:/
www.wjgnet.com/1009-3079/index.htm.
113 Fal SCEAE (AR NHARE) UG, 14
A SRAS TR P D F AR T W 63 45 J9 i . PDF AL
B WESMALE. HIR. IEXHHE.
114 paA FERUAMEE A . R )ABaishideng
Publishing Group Incfi .

2019-07-08 | Volume 27 | Issue 13 |



(BFRENBRTE) RISISE

2 FREK

2.1 BpARoR TARERS RO E Z AR HEGBTT13 R+
BRI . FALR ST RIS 9 5% X, GB6447
SCHE SN, GBT77143C 522 SCHR & s LA &
GB/T 31798 AHARIA T g HF 4 N EEZK, (R RE IE
= By 25 2 HA T 9m 48 2% 512> (International Committee
of Medical Journal Editors)Hll5E ] (A4 %1 T
BRI g —EK(BE5HR)) (Uniform requirements for
manuscripts submitted to biomedical journals), 44 JL:
Ann Intern Med 1997; 126: 36-47.

2.2 £WEARE FRMNAAEN, TES—. Wik
HZxREH#FH, o] T8 kI 5 2N 5 W
faiR, LG B WRR. B 4 DL E 3 AR 4
WHERRESAMP (CEEEZEDY o (B
L AR A D) . (AT o (ED
FA) « AN AED) © (CHRAEY Y4
WY M (BEFEAWD) RIUNHE, #4420 (RN RS
VLR 24 30y 0 DA 8 24 B2 G o g 1Y) (245 44 RV )

Do 1B 5K i 2 R B R AR 2, R At
HEMM 244, BT PER 2575 S B IRIE 25 2 L 25 1) “dm
DRI TR A B B B AR S A\ ) AR AE T B
F2 L 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
HiR, AP, BTRAECT . A5 S 5 B AUERRFT EDLE
AALR b, H R 24 4% 1] SRR EEAE DL BRI (1) X4
1A, HECR A EA JEERE, i Kstroke, & #ifever;
(2)F X B NAR MR bR SCA Bk A RSB I,
J\¥%eight principal methods; (3)5% 1% H 7% X 25 1A 5L
MNE R, BHAMOEPS, Wyin, FHyang, BIFHZ15%
yinyangology, A Hirenzhong, A Mqigong; PiEHF 5 £
PN 5, 18 H B/NE, dllweixibao nizhuanwan
(H 4l 5% H), guizhitang (FEA: ).

23X FH FRMERKRNE. ERMES ETA
b B KR R 46 S i, WLPRES Aim, B SN
ip, 2 NS Ase, i E=d S Ao, BhkiES Hia, Tk
Hpo, #E B Nig. s(FP) A EES LS, kg N AES RliKg, mLA
AEH ML, lepm (5 A 1/min) <+ E%(X 88 %50%) <60
= Bq, pHANBESPHELPH, H. pylori/NGE'S BHP, T1/2
AREE Wit 28T, Vmax A EES iVmax, p/hE AL
u. FAFRMARI AN ST, FRMARR, SRR Fhhr
TELAMELSMAGIELE Wh AR, Wik
I TWRF- i (Helicobacter pylori, H. pylorr), llex pubescens
Hook, et Arn.varglaber Chang (i % & 71 kIR £%);

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

II

K, G2 F5 (WA En, Y8 imean, FrifEZE
SD, FEIE%, AR5, MERPRIM G 2 %0r); thaz 2 b
WM T ER . FOLEME AT SN, o, P, S, d,
D), #lin-(normal, 1F), N-(nitrogen, %), o-(ortho, 2F),
O-(oxygen, &, S APR), d-(dextro, £ i€), p-(para, X1),
n-butyl acetate (5% I T 1), N-methylacetanilide (N-H
LR IE), o-cresol (AT FEY), 3-O-methyl-adrenaline
(B-O-H#HF LR %K), d-amphetamine (A IEFENIZ),
l-dopa (/g% (1), p-aminosalicylic acid (A& &K
12); i 1 F M4 Ein vitro, in vivo, in situ, Ibid, et al,
po, vs; AANCF RN &, Wm (), V (I
B, F O, p JE97), W (I, v (GEE), Q (M), E (R
WsafE), S (M), ¢ (1), z (B, kat), ¢ (5% Kk
J, °C), D (WA, Gy), A (RIS E, Bq), p (3
B, AR &, g/L), ¢ (M, mol/L),; (R AR 43 %, mL/L),
w (JRED L, mg/g), b (i E/RIKRIE, mol/g), 7 (KJE),
b (BB, h (FF), d (JF), R (H42), D (EAZ), Tmax,
Cmax, Vd, T1/2 CI4%; JEN 15, lH /NS RAE, 1
ras, c-myc; =K7Y, RS IEK, WP168EH.

2.4 3t FBAn Fha PR A E B AL o R A OG5
FrAE, GB3100-3102-93 F ANELAL. TR “ o F R M
SO R AR S 437 J5 &, 4130 kDESCRM T 30000530
kDa (MKERME, /NG IEMR, TMtr);, “HFE” M
SO R TR, BlAr (ARSRUE, NS IER, T
FAbR); AR &, A e (NS IEAE). &
BALE+, — K-JaFIH, £ RIEHESIH, W37.6 C
+1.2°C, 45.6% £24%,56.4d+0.5 d. 3.56+0.27 pg/ml
[ °43.56 ng/L+0.27 ng/L. BPHkPa (mmHg), RBCE{H
1X10"/L, WBCH(FH 1 X 10°/L, WBCH & HF10.00% 7R,
HbHg/L. MNP B inmol/LEimmol/LEE IR,
AHE /LR, 1| MIRFRNBUN1 molV/LERRE, 1 N
BRER M. CN0.5 mol/LERR. K10 em, %6 cm, 4 cmfy
B0 emX6 cmX4 cm. AR —HER AL E R
BALFROR, BN, MK maEs. BEAE. REQ.
JREH. MaEH. ML, %R EHHmg/L;
HERE. B ORE . RER. COLEET). AR,
B, PHGEEE. BHERERS . —B0H . 89, 45, 85, 3
HAR. FMPHmmol/L; R R, EALEM. AL
R WUEF. 2k, 8. PR IER. JREEJT. & 4E4ER
A YEEFRE. 4EEFBL. 4B FB2. 4E4EEB6. IR
B Fumol/L; S v AR (R B B, R &
e HUIRBRZR . SEER. ™R FHnmol/L; R, #M—
B (R BRI 454 RBI2Hpmol/L. il
HAA HES. R, AR . BT N VEAR I,
W, 182, 1 s; 223%F, 2 min; 37N, 3 h; 4K, 4 d; 5K, 5
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wk; 6, 6 mo; MEME S, HEVE &, B PEE FREAIIU =
16.67 nkat, 5 $log, “&4huv, 4%, FL, REHEL X
10° g55X 107 g2 MUkl mg50.5 mg, hrifkh, i
yEl img, K Eme simm. [E FRARS AN I8 1L
fyrh, GlInAERANS B1d, (HAE RS mgh] 58 mg/d. 7fE—
ANHE AT S WIS A 1L ERIRER, Bl A fE
5 iimg/kg/d, T8 S Rimg/(kged), HL7EE RS SCE A
Gu—. AR SIERA R SEMX S, Fln, 2 mind 2
2 mins, 3 h/N/2&3 hs, 4 AR 24 ds, 8 mg/N /&8 mgs. FA
HRN15 d; 15TERCA15 g 10%46 /K AR R 40 g/LH
Fi%; 95%3F9KES S 4950 mL/L Z.1%; 5% CO,M 450 mL/L
CO,; 1:1000'% PR RN AT gL FIRE,; HE SR
B #36.8 pg/mg s A B FEE H 512 Bl E36.8
ng/g; 10%7% % HE N 5 9560 mmol/LEZ100 /L7 %4 ;
45 ppm = 45X 107 B0 [0 8 55 403 (R Bk 3 ) o2 FH
r/min, B E Hg, W58 LA RE T E, —3U
“Ikg” TR,

2.5 It FHF G5 AR (D NS
QFKES YR EF;, Q)RR AR NG (4)
FEARAH R RSN S (5)E HERA NS
v; (OFEARBH TSNS n; (TR SESCRHA R EP.
FEGE U E A B, 7 SO RUR I T35 £ bR 72 KR
Amean £ SD, V% + brvE % ymean+SE. Siil 2%
1 P<0.0588°P<0.01(P>0.054NF). tnfal —F 53
H—EPH, WHP<0.0551P<0.01; 55 =% NP<0.05F1
'P<0.01%.

2.6 HF A% EREFRIEHEGB/T 15835-199556F H
R b B P RE , AR D0 R 353 R R I3
T, AR TR AR DYBRER T
HIEs) REINE. Gut e R AR aEeE. W
1000-1500 kg. 3.5 mmol/L+0.5 mmol/L%. I (1% #s
AN i e T R AR RS, 9 16347 245600043
IR T AR — N, RRvrRE— M AiRE,
AT AL B B A R 2. 75— A7 fimean+ SD
i & BN AE 22, — M LASDI1/3 K 2 A 44, 1
3614.5 g£+420.8 g, SDII1/3iE—H £ 52, “FHIBLEh1E
P E, HN S 3.6 kg £0.4 kg, 1t 2 HIAIBUTTEE L.
NU18.4 cm=+0.27 em, H:SD/3 = 0.09 cm, 35 /N G 5B
2407, WP SAHOR AN BN RS BB 247 A AL LS
FIBCT R TR, B sr. REB /NS4, KT
SIUIE, Qi 1A S5 TS, a7 —Ar g wr e
i 07 ) HSZ JE A R0, PRER Rl 1R GE ik, A
R IRTER, B11123.48, 5 AL/ INEUR, W F%23, AN
[%1%23.48—>23.5—>24. fF ] H R &HFREE, 6
% E ZARMEGB/T 7408-94 15, Wi1985%4H 12H W5
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1T

(HRENBIRT) RIS

1£1985-04-12; 198544 7 51£1985-04; M1985F4H 12
H230204r 5070 #2 22198546 A 25 H 1004304y 1k 5 E
1985-04-12 T23:20:50/1985-06-25 T10:30:00; M 19854F
4F12HEE 198556 A 15H 15 1£1985-04-12/06-16,
8N E4F08:00, FA-4RT A E1E16:30. HAEUIA
R BRYE Bk /3 RF<100, 2 5EIAML; 101
</ BE<1000, B 70 EEINERUR LA RIEHE. NS
T JE IR R AT, BE3 LA 23 /AR hAA B BE i,
1486 800.47565. 5E R W B RAA S F A FAT!

2.7 A7 S A5 R E FAREGB/T 15834-1995%% 155 5
FE LR, AT SO 4] 5 AR R FH PR [ A $ie7e1a)
RS ISR “-7 SRk, FEBIIRDGE ] [ 05 5T,
MIEFI A SR BTRAAEeT . A SC4ang i) e DUEE
B 7B S 1A ] SO E 5 50 TF, 255 SOk /R 2 TR —
HHIZ 50T, RRE T ks 555 S, WA's. 125,
W5, 5. B ABLSWE—F, BEAHT—
1T MR IA S5, W45 45 1Rl
=, ANEHAT AT Z R, bR f 5005 5 —4%, i
TGRS, T, B)SEE; BT R I; JE0E T
FFR A —ANESCTFR TR, AR, WIs-FU. 43
TR RI— LIS HRME, PIMERTIHANG, =
LFRINARSE, WA oR H RAE.

3 FREXPIIEIN

3.1 A% fa] B U M S B SO R 8 N A, N BT
AR, AEURTR ARSI L, AHEE 4, —#8K&20
AN A BT B RIS SRR E .
3.2 AR W ICVEE I35 4 R 4% R PR = 2 2 i g 22
14>(ICMIJE, International Committee ofMedical Journal
Editors){E#& B bR AT, FARMRAE)y: (D)X HFFTIY
PR L AN € R E 7 RS SN T S il i G i S N
iR ()R SCE, Fonf SO ) B AR A A AT VT
PEAB T (3)He 32 b HE 25 R AR S I e —Fa. AR L
FEA AR, 2813, SR 5T TAE A srmk ) Fe A A mT N
B AEE E L IR TR T RO NS, 2 AR I ik
KRR S, W, WFE 54 2 (82 g (RSO
SERPATH). (AL NHRE) ZRIrE
EHNEHEREB O CEN TR, AR EILFEE—E
H AL EEE S

3.3 B4x ARG T RALRI AR, 2515 5 A T
Bgh, A% a0 sKABR, HESLHT, AR R 2 e s BE 20
2 B KB T 067000

3.4 F— A WA B KIER, 19944E bR
RE L, PRI, 2 F T A0 2R Goy i (1) BRI A
3.5 VR Trsk oA kg BRI )1 S P8R 4 X kST A
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(BFRENBHRTE) RISISHE

PEDTER I 355, LIRS RN PETNGE . RIS,
N | S A 8 i DS & g A R T s O e ] S
Biri. &0 HET . M. FELEFHERER
F8&; Wt 9 BT FE B0 2 40 A L b S5 I R L o 4y
BT EHBRII . W22 S DTN 4R 58 1l A 18 305 A H R A
N\ PERRAR B 2k 22 56 k.

3.6 AeF s A kgl B ERR 5L 4 T B I
H, No. 30224801.

3.7 @RAR 4 AUt AR SHZ, Hd, 330006, V1
FaE BT RER 1S, M EK¥HE EEHELAN
B, LR 401 &5 H TS0 % . huang9815@yahoo.com
Hi1ii: 0351-4078656

fEH: 0351-4086337

3.8 o AET A5 FERHAING AR LT 104 B A AT
3507 MEAFEE . B, ik S8R0, 5
o ] B SR AT 7 () B A SR AR, ) 1 BH AT 9 BT
FLR B THICR. i A FE M R 0 5, NAE
WAV, GIUWE . B G RE; A
AT, WHRTHEAT o LHADRT R, His RS A AR B T 700
FIEFE AT SHRER IEEREN LA S5 FA I BRI,
HEZH VTR BHRAE, B Aot GO JR 2, ) BH LI R SR
PRV WrbrdE, dfe ik o2, B 2 DIk v, A
Z /DA DR HE AN B LT AR A5 LA AT S5 SR BIA H
AR, AR R EEE, A28 I, SR EAR
PR, BUARZLECST, AERRAILEAR, B o8 & A Fh Sk
AR, Bgh A R EAS X RG22 VA
WM UMEMEZE S PIE RS AR 2 R0 E). 45
WA ARG HERTC R I s S A 1.

3.9 ESUARME R 25 FEREANIG RIS E B S i
AAHE 0 515 | MBI (1.1 MK 1.2 i), 2 45
300 4 Z2E R, S R ATIE S, FTEUEE
PRl 225AR R S 23 1A B2 1E SC. IESCN PS5 7 HEF (1),
(2), (3), AN B KRk,

055

LG 1A T H AR 5T 5 HARAR DA T &,
1 APRHR 772

LB T A, (SR ARG S50 i 9T e 8 B 0%
SEES. X E T VE AL VAR, DART AR RIS 175
FA 225 SCHRRIAT, A 2C SCHR b B 70 370 Hh 0 D7 v 1

CISURNE L G P I

2451

S 4l TN A BRI R AN S R, AR h A B
Hitie.

3 e
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v

BLTRTRH, A RO BT A I 4 SRR AR R I AN A FE AL
R, AR R SCHER B [E L R SR BRI, R
AR TR, A 2% B8E A RS R, ik
AN R ESCRP AT AR LR I A 2. RN — Y NA
Fk, RWAER Fnid 46 5 BLAE R U, Rk —
B =R (A B2, 8 IR B b 77 B
A BN B R, DU 2 S i B
fii, B I B RLAE IE S B s A L R — A
FHANENEORE. BAE. &%E, G—H-4E
fiE oy AU, B Z4E0E B RIATT AT R R AR L.
A: sy Broceey Coooeey Dy oeeey Boooeey Froeee; Greee, @gﬁ@
Ai%e. O. B, O. A. AJRFMHHARAERTTS.
Gt 24 2 M P<0.058K°P<0.01(P>0.054NE). tnfE
— X AH—EPME, WHP<0.0551P<0.01; F3E N
°P<0.05F1'P<0.01. P{E 5 i WA ] Rk 56 S 2 LA 7,
WIP<0.01, ¢ = 4.56 vsXt RIS, JEAERA NI KN
KRBT H A ECT, LRI E A5 R ER
7, BAANLE NS £ PRI <
7 RN IECRM, -7 R AR KDL, A6
ML, F R REZSEXHNHFER. REMRE
JL & Ht/min, ¢/(mol/L), p/kPa, V/mL, t/°C &ik.
EWEINE S, HHETHE G & S2 SCikaT, 765%.

4 ZZE R

AR T gt i) 7 (35 s 7, B RASCH B
i R Bz A A 5 HE . BRAE X B N RATIE R E
RFRIIAH AT T SCLE T 7850 I e Bk, FFESCN 51 H
Wb AT b AN FE SR I A RS, SO s EE 4, W
1E “PangZ” W4 FAEMAILS, #5IECH G R
SCHRH IR IR, WITEZ SRR A A,
BEALI R e, WEFEPHA A ey PCRITVE UM
BT SCHR S R IE SCRGARRS, F A5 IE SRS ey
Ik, QARSI 7k W SCHR[8]. BT 5l 252 SRR 2 A
iT2-34SCIE, PubMed, (' ERMHE#® CGe1HEHTIY
SRz O AT H ) SR B AR BT
1, 8 H R 5] 5 O R SR % YA OGB4
T R k. AT 5 ks O 7, (EE G
AR, SCE, T4, F, 45, i 0L-1E1, PMIDAIDOI
s BEESI SO 9, (BG4, 4, &
R, R, HR, R, 4, 2 UL- 1k T

4 FREEEBEEK

4.1 AL SCE AN E R0, TR, AT
1083 N L, N5 AR, — B

4.2 A& RE A DOEDHE IS ERUE N a4 ek
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