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[ Abstract | Objective To investigate the targeting of Il.-24-based attenuated Salmonella carrier
S1.7207/pBud-VP3-11.-24 on gastric cells and its tumor immune effect. Methods The mice model bearing gas-
tric cancer cells was established and was orally administered with pBud-VP3-11.-24. The mouse in vivo distri-
bution status of attenuated Salmonella SI.7207 ,apoptin-EGFP fusion green fluorescent protein and 1.-24 gene
was detected by tissue homogenate colony count, MTT assay and RT-PCR. The tumor histopathological
change was observed by HE statining. The lymphocyte proliferation reaction and natural killer cells (NK) tox-
icity and phagocytic activity of peritoneal macrophage were detected by MTT,lactate dehydrogenase (LLDH)
release and neutral red test. Results On 7 d after S1.7207/pBud-VP3-11.-24 treatment,attenuated Salmonella
was found in mouse tumor tissue. The number of bacteria in tumor tissue gradually increased with the passing
of time. On 21 d, the number of bacteria in tumor tissue was significantly higher than that in other tissues
(P<C0.05). The pathological section indicated that gastric cancer tissues cells were lysed and necrosed, mean-
while 11.-24 gene and apoptin-EGFP protein had some expression in tumor tissue. The RT-PCR quantitation a-
nalysis showed that the expression level of 11.-24 gene in tumor tissue was higher than that in other tissues
(P<C0.05). MTT and LDH showed that SL7207/ pBud-VP3-1L-24 could promote lymphocyte proliferation
and enhance NK cell killing activity(P<C0. 05). The neutral red test results showed that the phagocytic activi-
ty of mouse peritoneal macrophages was enhanced (P <C0. 05). Conclusion S1.7207/pBud-VP3-11.-24 shows
gastric cancer tissue targeting effect,can preferentially express its carrying genes and proteins in tumor tissue,
and regulates anti-tumor immunity by enhancing body non-specific immune function.

[ Key words | Salmonella;IL.-24;targeting;immune

¥ BEETIE.HET DA RES SRS ESLRFEE (2016 MSXM105),  EE &N B FH1979—) , Pl 14, 3555 M S 74 b 38 il
I8 BRI .



FTRES 201845 7 A% A7 A% 21 19

Pk A VDT TR — R AR N LEAE
S HE R YT B AR, W] LR SRR DNA G2 3% 5 F A% 40
JifL - E e ZR 5K W) 1z R T MR IR T R R 2
PIRFSE . AR B ATk R I R AR ) S IR R
I BE I HE 2% 2 P b R G 5 B 6 2R L 45 R L R
AL S R A KL BRI R Y T
FE AR ST I8 S 536 K 3l A 8D S 56 v S BOA T A
RRIRITROCR o I AR 560 E 32 2L AT B 1 R
LU R o 1 7o 6 A

AU AT TAE A T F a4 A %
24 (TL-24) [ 980 75 V0 11 18 84K (i 44 24 SL7207/pBud-
VP3-11-24) , J& 308 HX] 7 9 i 968 4 Jfd A 4 5 A 4 i 4
FAM . AR AT 32 X AR /N AR P o A 1 B K i B
S e A L HIL A AT 4 A DL — 2B B AR
B
1 #Rl5A%E
1.1 M WEHEYPITE A SL7207/pBud-VP3-1L-
24(F EGFPYRIIE . WE VW ITHE SL7207 K%
T DH5a . MFC /)y BUE 988 40 L . YAC-T /)y BUk EL 9
2 H ik H DG B B K 2= B R A — BE B MR 4y 5 3R
M35 % S 6 25 B 5 6~ 8 Ji] k% JC AR 5K i B (SPE) 2
Balb/c Mt /N B, 25 PR B B} R 2% 5256 sh i b o 48
fit, RPMI1640 532 4= 4F 117 (fetal bovine ser-
um, FBS) 0. 25 % [ fiff . 8 3 % & (Zeocin) | P4 H I A
AR ER (MTT) I H 3 E Gibco il Invitrogen A&,
1.2 ik
1.2.1 fapdRd /N BRUBERY (0 8 7 BOR YT B B Kl
B A R MEC. i 75 15 5 40 M k70, 1 2R 2R 7KK
AR E IR 2 1 X107 A/ mL, B I 24 B /N B 90
HOR R (20 D g, T A BE T . A8 5 /N BRA i
BT LLO0. 1 mL VRS B AR . R 8 K,
DL R EAZ KT 0.5 em M brde. B/ B4
J 340, B A 41k SL7207/pBud-Vp3-1L-24; B 41K
SL7207/pBud; C 4 2 X W& 4. & 40 30 H, ¥
SL7207/pBud .SL7207/pBud-VP3-1L-24 1% & 2 f T
T Zeocin 1 LB £ 35 P 55 3% . £ X804 K e A R,
M 600 nm Ab W BEH (Agon) =0. 6 e 4 13 14, A=
FRER KB A o~ 1 X107 cfu/mL. A.B 4/
3o S BN A E R JE AR S A TR R IR AR O 40
B 0.1 mL. A8 1 %00 2 Y. C 41 0 iR b e 25 5 4
PRERAK .
1.2.2 HASRKEHEITE FERIFEH 7.14.21 K
R A 4L/ B3 HOBE S AL BE L TG B 4 R R
JE O JUE R DL B TR dh % b R (PBS) T Uk R
TEARELLL 5 BB (1 g 2+ 5 mL $5352W0
A LB B IR0 B3 50 34 R A1 3 . 50 B 100
fE LA B (100>, S HESCHRL7 ] L 100 pL i BRI
FEFE] 10 em 19 LB BEAE AR b, 37 “CIl AR N A& 55

2769

TR ARG BT BOT- A b 0 20 e B TS . B e Al
2PN 20 T K = T TS BO< 100 X100 (R BB 50
1.2.3 A E o % W il B A0 MR 4 2005 R 285 22 W
5 TEA HIRIT I R A 3R O 2k O R R R AL )
oy B LB O BE LS S RIAE KR YD A SO0 K
B N AN VP3-EGFP Bl & 8 A & B RO . i 1E A7 0
VIR ARG -4 (HE) Y 2 28 45 4l 2008 B AR AL
1.2.4 RT-PCR ¥ @AM Trizol 342 B4 419
AL ZURERE H A RNA, LA 66 BT 2 260
nm 4t &% 280 nm Lb W S FEE (A B2 Asso) s 43 RNA
gl B IR R AR BE . UG S OBl & cDNAL L PCR 77
PrikAT 1L-24 BEH R Be 35, 97 3% 7 Bl 530 bp, 5]
Y. FWEel ¥ PL 5 -CGA AGC TTA TGA ATT
TTC AAC AGA GGC TG-3'.P2 Fis|4 5'-CGGT
CGA CCT AGA TTC AGA GCT TGT AG-3', Ut
T -3-BE IR I B (GAPDHD iy N 2 AL A, PCR 9
B2 k4 .94 °C 5 min, 94 °C 30 s,58 °C 30 5,72 °C
40 s JEAf 35 PMPEIA ;72 C LA 10 min, 3 5= Py ik
15 1% B Ne W B e B Uk 30 min, B 58 B 44 43 B7 W 58
AR I 5 RO WO (intergral AL TADH . DA
R RN 47 5 N3 4 GAPDH 1y TA HEA/E M H
) 3 PR AR 6 ek

1.2.5 #REgHpadgsE s 3 4/ BRIRIT I 14 d B
FAL B L TCTE N /I BRI, FH 94 E2L 40 B 0 5 R o
WRES 48 B, PBS $E 2 Wk, ] RPMI1640 ¥ 5% 3 78 2%
YRV 2 1 X 10° A /mL, i 753 B9 ok B 40 i .
96 FLEF IR ABEFL N A 150 p L BELIbR B 440 B VA, 4k
A 2 RPMIL640 58 8 W Hl 0 I 2 EH A
(ConA)100 pL (AW 5 pg/mL), B LI H K 5 14>
AL E 37 CCL.5% CO, M AR BE 25/ F R 3% 72 h,
B ge b ol 4 ho &L 20 pL MTT(5 g/L) ., 4k &k
Bigt 4 h, KRGS — HEAR 150 pL. 76 B bR X
570 nm Ab i W ' BEAEL (A) o

1.2.6 FLERMAEF (LDH) R BEE R I B 48 2505 40 i
(NK M 3E P R B3R Jr ik 45 85 4R 15 ik 2 40
Mo, L 0. 83% TrissNHAC1(pH="7. 2) 1k [% 21 40 o , %
B B R TR T A0 AR g NK RO 4 M. DL/ B R
JoE AR CY AC-1) A S S8 48 A 0 NK 20 A 3 Pk . i
WRE 4 1}X10° A~/9LF1 YAC-1 4if 510" 4~/4L
GE IRV FEA0 M L 20 = 1), [ I HE 40 i [ 4R
FRICFL A KRB HCL . B 5 P47 4L, B 37 C.5%
CO, EH 2 h, 1000 r/ming.{> 5 min, WHE & fL I
THW 0.1 mL JnZ 96 fLAk .37 'C,10 min, HfLFF
A 0. 1 mL B BC il ) LDH JEC Y9 - 2 158kt =
10~15 min, AT A 30 pL #7 G BR 2% 1k MR 2% 1k 02 S
FEBFARAX 490 nm b A . NK 41 s ¢ (00 =
(WL A— BB AL A/ (R KBIILA— B AR
L A) X100%



2770

1.2.7 EWEZMEmEi el e (rhrEgrsess) A
PR 3 A AH T Y 6 S8 i L B /N B 4 AR ER
I 51 SARFE . W HONE B VR, W 21 50 mL B0
& ,4°C.3000 r/min B0 10 min J5,E FERK. N1
mL 5% 4 RPMI1640 K553, 1504 My, 98 775 40 i
WREE] 2 X 10° A/mL, 4% F AE 96 fL ARk (2 X 10°
AN/mL) 85 5E 4 b FFL A 0. 0752 H k41 (100
pL/FL) 5% CO, K5 3746 37 CHiFF 1 hobr Lh ik
W WA D-Hanks WA 3 I (pH 7. 2), 4%
LA 100 pL 2R, SR ES . BEYWSE
FEEARA_E I E 540 nm 4bAY A {5 (As) . LA fH 3
71N L W 24 40 v M 21 1 g

1.3 Seit2ggbs 3 A SPSS13. 0 B % £ 4 47
Giit bt EER T2 £on L WBCR ¢ B . it
BRI BCR AT 7 K, L P<<0. 05 22 % A 4t it
P R

2.1 JHFVTTW SL7207 fE/NRAR P 43 25
KRR ECERYL A Ay e 7 d 7E/hEUE A
i e 20 2% AT IR VD 1 A L A1 2 b At A R
01 o8 2H SR A B B 2 (P<<0.05) 5 55 14 KL
BOHTEH AN BT IR A b B 2 F
5521 KGBR T RRNE RN B A D A 4 AR Ak s A IE R
22PN AT WSS B 20 T MR 4 2 v A R i A b
4L 2B S 3 2, g/ A ) TR B e K EE RT3k 212 ¢
1C(E 1,

1,000 7 ——FF

—.— 2
_5
e

&

100

MEE ( X10%Ffu/g)
- =)
| |
1 iq
// |

0.1 T T 1
7 14 21

RHE ()
B 1 W ITE SL7207 EANRER SRR

2.2 ApoptinnEGFP fI IL-24 KN kMM £ A
HIGITIE 7 4. 5O WAL T v WM AL 41 VP3 gl
B a5t H A (apoptinfEGFP) 3Rk, 76 i A1 H:
by JE 25 P L RN R % B T 9O B R ek L (HHE
LSS o H CE R L. HE L8 n] 0L
HARZIRIT G I A B 2 IR FE X, 4 A2 75 i
A A UL B SR e (R 2.3)

RT-PCR £ 25 B W.R, 55 7 K76 Mg 41 21
1L-24 Rk, BE & B[] 4 # , H3GK 1 R W 3 £, [F] i
T B8 % B TFF I RN b % BRAT 3k, I 4L 2 3k
R E T HAB AL (P<<0.05) WA 4.5,

2.3 SL7207/pBud-VP3-1L-24 X /)~ B bk B 40 g 36

FTHRES2018E 7T RS AT A% 21 4

SN RE S NK AU ARG e 2 5 C A HL#
A ZHAT 5 A A2 E IR L A0 I AR R NK 40 i R £ 05
PERIVE T 45 41 2 ) 22 5 A7 Gt 22 S (P <20, 05) , L
#* 1,

AH*F@?HZF{,BH%,CH?, D>

B 2 A iRTT )T apoptinEGFP B A ER#E
B = T R A A 576 (X 200)

A:H¢9’Fﬁgﬂgﬂ;})’:ﬂ$;c:ﬂ?; D:il»
3 ABRFTRMEBASRA HE F&(X100)

7d
14 d
21 d

B-actin

A B C D E F

A:Htpﬁé_’gﬂé/"{;B:HQ;C:H‘F;D:‘D; E;%‘;F;';Ef
B4  RT-PCR &M IL-24 ZEHE/NRERRIZ

2.4 SL7207/pBud-VP3-1L-24 %} /N BUIE 6 B W 40 fifg
FRBRDIRE A RE I A A W RE S R 2 R R
AB.CH Ao 4334 0.4940.10,0. 3840. 02.0.



FTRES 201845 7 A% A7 A% 21 19

1240.01,SL7207/pBud-VP3-11.-24 A . 2% 4% &5 16 s
3 I3 24 i 7 A e 3% 4 (P<<0. 05)

0.50 ~
0.45 |
0.40
0.35
0.30
0.25
0.20
0.15
0.10 [ 2
0.05
0

m e
mp:
B

T T T T T

IL-24/B-actin

7 14 21
| (d)

* P<C0. 05, 5 Mg 4l 4L LU 55
B 5 IL-24 ERBENMNBRARALPHRIE

*®1 NRBEH B RIEE TR B NK 4R GE R

Wil (74 )

205 n AsiofH NK 41 fid 33 #  %6)
A 5 0.754+0.11» 0.38+0.06°
B4 5 0.5840.06 0.2140.04
CH 5 0.3140.03 0.0840.01
P <0. 05 <C0.05

+.P<<0.05,5 C MLt
3 it e

H M 1893 4 COLEY 45 {H 4R A ML e /B R 5
TR IR A A RE A {905 1 0 2 LA SR S IR0 B AE M I IR 9T
TR 3% W 51 R BF 58 #F 2% T, PAWELEK
SBNER TV ITE YS72 (pur-) & YS721 (pur-, ilv-)
SE3E 1 JE R N TS I R T AT C57B6 /NRAR N, &
AR R L E RN AL s AN 5 IEw
B ) e K AT IE 2] 1000 = 13697 41/ B
IRFUBR S 40 /N, Bb e, LA F 5% 3 R K IR K
TR VE S S 2 T AL R X UL R VD
A A8 i) fi 6 2H 23 5 B8 % 410 1 ek 0RE A A A G A B L
PUIR IR YT o B AR A

ARAFSELE BB 78, SL7207 76 e 40 45 vh 45 A [l
I (] HEFS B W £ L 3] 21 d IoRd 2H 4 PN 4 T R AR
20 2B B 3% 2 L 3 B R 0 FE VD T B 2R SL7207 W]
DI B 0 ot o 4 P SR AR 3 b A 2 xk L HE
WAL B K SR GR O M A 2L E A Ay B B GE 2
SL7207/pBud-VP3-1L-24 {E Mg H A KA Em T H
fZHE, XF IR b g B B H N I F L S51ER
PRARCTA 968 B U0 1] T 26 W 2 e 1 % i 93 2H 21 4 ik
HEH K. PAWELEK % )\ o 3R 138 75 il b B 5
PR JIT 55 0 0 0 5 A R A 3 TR A5 AE IE R A0 I AR
N DI A TR A A Y B R TR 5 T 7E 40 AN
G350 I YR BB X7 Ak T AH X = SR SR 5 L M A
JHL A3 BB A K v ) 7 AT AR Al R BB R IR
AT 1) A RN B R AL . i A B SR A R
968 ZHL 20 PN S I U] It A A e e 2 2 T B PN I R RE

2771

REL 1 47 240 i 0 A 60 A 55 £ 928 8 4 B L 98 32F A e 38
LA, O 1T T M IR 20 4B T B B4 55k R I B L O
WAHLUK, IR AR X A B P A A . Ak, B
S A2 AT AT BB A7 7E 3 B R B A3 3 B4 R X i
Jo 20 B A 1k

FEAKEIE b & BLBR T IR 4 40 A . L th E 2
a Bl E R A TR REAERK X FE
5545 25 )5 ORBL AR KT 8 #E B e RN A k. B R
ZE TV A VD TR 28 TR A AR A MR S R a1 i B
[ A2 2 A EAMETY . s E W R R
YRR R 25 1 U8 6 b B2 200 R v 43 A 2 0 R 4 L (MDA
M B b A R B Ll O IR B AR E S
HIUD TP 7E 8 1 1 AR 3G A A= 28 MZH IO i 5K M4 g
HEA R TS ] 38 A M4k A R T 8
M TE A BIF 5% Fp 28 2 B i 4L 808 W T A AE .
BEAR IR R 25 9k L 400 i 38 05 0 A S JF 4R A kL I 1)
JHF I 45 vk 2 4 A A P DL B A R AR A
0 B S FLAE A R Y o A

ARG XoF s 955 40 A o g Sl R S o v 1A T o
VEFH 9 45 3 ). 45 3 R . SL7207/pBud-VP3-1L-24
AT R T 2 R I A S 1 Y R NK 2 i
XoF 96 440 1) 2R 15 4 Ol & FE B o e s fE . A
F 5 S B, U0 1] o 308 ok JE e b Jg 40 M. T DA 78 24 KR
14 G928 10 90 TR R g 22 W 4 B 8 98 T T T e R
G, J0 38 SR E A TR I L 3 TR TS 40 B T 4 iR 4 B B
JR B GRRE Y L Sy AN AN B RGN 1R K B ME — 41 i
PR -2 0 9 36 1AL TL-24 1, % 5 o 25 40 928 R 1 1) g
WFIE B s 1L-24 el i C3H /) BN 40 e 55 58 1%
PERGGE . CD3" CD8™ T 41 g %k H Wi . 1 £, [7] i Thl
40 i PR 19 2 2R KO T s DT R G 0 AR G T Ok
R VEPU MR S BE T RES . 45 A AR B AT, SL7207/
pBud-VP3-1L-24 5 SL7207/pBud . i & 4 % i 1
34 G 8 A AE T ik SL7207/pBud-VP3-T1L-24 X fif
T VE AT RE S VD TR TL-24 BEA 1R I 45
RHK.

2 bk, SL7207/pBud-VP3-11L-24 figfig #l 1)
T 40, e R 412 A e e ik H A L I i L OF
A 3 2o 15 5 AL 1A E 4 S i ) BB R VA TS B R
P, 3X A HE— 25 B 5% BT R 1 AL 250 T LA .
S Ak iz A w390 3 7 e JeE VR SO K 7R 5 SR T Y
H g % SL7207/pBud-VP3-1L-24 {E & 4, 5 a0 11
IR Ik S R A A A i — AR R

2% 3k

[1] FELGNER S,KOCIJANCIC D,PAWAR V,et al. Biomi-
metic salmonella; a next-generation therapeutic vector?
[J]. Trends Microbiol,2016,24(11) :850-852.

[2] ZHENG J H,MIN J J. Targeted cancer therapy using en-
gineered salmonella typhimurium[ J]. Chonnam Med J,

2016,52(3):173-184.



2772

(3]

(4]

(5]

(6]

[7]

[8]

(9]

ZHANG X,CHENG X,LAI Y,et al. Salmonella VNP20009-
mediated RNA interference of ABCB5 moderated che-
moresistance of melanoma stem cell and suppressed tumor
growth more potently [ J]. Oncotarget, 2016, 7 (12):
14940-14950.

MURAKAMI T,IGARASHI K,KAWAGUCHI K, et al.
Tumor-targeting Salmonella typhimurium AI-R regresses
an osteosarcoma in a patient-derived xenograph model re-
sistant to a molecular-targeting drug[J]. Oncotarget,2017
(8):8035-8042.

KIYUNA T,MURAKAMI T, TOME Y,et al. High effi-
cacy of tumor-targeting Salmonella typhimurium A1-R on
a doxorubicin- and dactolisib-resistant follicular dendritic-
cell sarcoma in a patient-derived orthotopic xenograft
PDOX nude mouse model[ J]. Oncotarget, 2016, 7 (22):
33046-33054.

ELLPE L IR, B, 2 TL-24 BE A B )RR VD T T 2R
4 SL7207/pBud-VP3 X 18 9 40 i iy 26 3l 4E L.
HIKE,2016,45(19) :2610-2613.

NGUYEN V H, MIN ] J. Salmonella-mediated cancer
therapy:roles and potential[ J]. Nucl Med Mol Imaging
(2010),2017,51(2) :118-126.

PAWELEK J M,LOW K B,BERMUDES D. Tumor-tar-
geted Salmonella as a novel anticancer vector[ ]J]. Cancer
Res,1997,57(20) :4537-4544.

KAWAGUCHI K, MURAKAMI T, SUETSUGU A, et

al. High-efficacy targeting of colon-cancer liver metastasis

[10]

[11]

[12]

[13]

[14]

[15]

FTHRES2018E 7T RS AT A% 21 4

with Salmonella typhimurium Al-R via intra-portal-vein
injection in orthotopic nude-mouse models[J]. Oncotar-
get,2017,8(12) :19065-19073.

ZHAO M,GELLER J,MA H,et al. Monotherapy with a
tumor-targeting mutant of Salmonella typhimurium cures
orthotopic metastatic mouse models of human prostate
cancer[ J ]. Proc Natl Acad Sci U S A, 2007, 104 (24):
10170-10174.

THEYS J.BARBE S, LANDUYT W, et al. Tumor-spe-
cific gene delivery using genetically engineered bacteria
[J]. Curr Gene Ther,2003,3(3):207-221.

WEISS S. Transfer of eukaryotic expression plasmids to
mammalian hosts by attenuated Salmonella spp[J]. Int J
Med Microbiol,2003,293(1):95-106.

BINDER D C,WAINWRIGHT D A. The boosting poten-
tial of bacteria in cancer immunotherapy[J]. Trends Mol
Med,2017,23(7) :580-582.

KOCIJANCIC D, LESCHNER S,FELGNER S, et al. Thera-
peutic benefit of Salmonella attributed to LPS and TNF-«
is exhaustible and dictated by tumor susceptibility [ J].
Oncotarget,2017,8(22) :36492-36508.

MA Y F,REN Y, WU C J,et al. Interleukin (IL)-24
transforms the tumor microenvironment and induces an-
ticancer immunity in a murine model of colon cancer[ J].

Mol Immunol, 2016,75(7) ;11-20.

e B0 :2017-11-18 &1l H 9 :2018-02-15)

(B3 2767 5O

[7]

(8]

(9]

(10]

[11]

(12]

[13]

RATZIU V, BELLENTANI S, CORTEZ-PINTO H, et
al. A position statement on NAFLD/NASH based on the
EASL 2009 special conference[J]. J Hepatol, 2010, 53
(2):372-384.

B BEAE N I8 B 3 e T O AR TR 1 R D MRS B AR
st ZELT]. A A R 4% 7 . 2017,25(2) - 81-84.
MICHITAKA K,NISHIGUCHI S,AOYAGI Y,et al. Etiol-
ogy of liver cirrhosis in Japan:a nationwide survey[]]. J
Gastroenterol,2010,45(1) :86-94.

Nayak N C, Vasdev N, Saigal S, et al. End-stage nonalco-
holic fatty liver disease: evaluation of pathomorphologic
features and relationship to cryptogenic cirrhosis from
study of explant livers in a living donor liver transplant
program[ J]. Hum Pathol,2010,41(3) :425-430.
European Association for Study of Liver, Asociacion Lati-
noamericana para el Estudio del Higado. EASL-ALEH
clinical practice guidelines: non-invasive tests for evalua-
tion of liver disease severity and prognosis[J]. ] Hepatol,
2015,63(1):237-264.

XU L,LU W,LI P,et al. A comparison of hepatic steato-
sis index, controlled attenuation parameter and ultrasound
as noninvasive diagnostic tools for steatosis in chronic
hepatitis B[J]. Dig Liver Dis,2017,49(8) :910-917.
SHEN F,ZHENG R D, SHI J P, et al. Impact of skin

capsular distance on the performance of controlled attenu-

[14]

[16]

[17]

(18]

ation parameter in patients with chronic liver disease[ J].
Liver Int,2015,35(11) :2392-2400.

KARLAS T, PETROFF D, SASSO M, et al. Individual
patient data meta-analysis of controlled attenuation pa-
rameter (CAP) technology for assessing steatosis[J]. ]
Hepatol,2017.66(5):1022-1030.
NEUSCHWANDER-TETRI B A, LOOMBA R, SAN-
YAL A J,et al. Farnesoid X nuclear receptor ligand obe-
ticholic acid for non-cirrhotic, non-alcoholic steatohepati-
tis (FLINT): a multicentre, randomised, placebo-con-
trolled trial[J]. Lancet,2015,385(9972) :956-965.
RATZIU V,HARRISON S A,FRANCQUE S, et al. Ela-
fibranor,an agonist of the peroxisome proliferator-activa-
ted receptor-alpha and -delta,induces resolution of nonal-
coholic steatohepatitis without fibrosis worsening [ J .
Gastroenterol,2016,150(5) :1147-1159.

BARREYRO F J, HOLOD S, FINOCCHIETTO P V,et
al. The pan-caspase inhibitor Emricasan (IDN-6556) de-
creases liver injury and fibrosis in a murine model of non-
alcoholic steatohepatitis[ J]. Liver Int,2015,35(3):953-
966.

ROTMAN Y,SANYAL A J. Current and upcoming phar-
macotherapy for non-alcoholic fatty liver disease[ J]. Gut,
2017,66(1) :180-190.

Clsc# H 1 :2018-01-18 &[] H 1 :2018-03-21)



