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EE] Br ST BE i 2o A i (NAMPT) 305171 FK866 X 7 5E /Iy U 43 (1 V4 7 450 SR
KAEHMLE. ik ML R 84 HUEREIENE CS7BL/6T /MR A MR F AR 4L (Sham 21). B A 45 4L 5
FUAR 2 e B E FT A 054 0 20 (CLP 40, 35 7 %) B 40 (Vehicle+CLP 21 ) 1 FK866 T i (FK866+CLP 4H),
20 21 H ., FK866+CLP 41 Al Vehicle + CLP 41435 FHIB AT 24, 12 F1 0.5 h JE ST FK866 (10 mg/kg) Bk &4
IR A 15 HUNRH TR G 48 h 7A7GH O 5 #4r 6 HUNR T ARG 20 h ARSEHCT fi3 ik 1.
FUFLHZARA T T ARl o R T b (2 I 03 T 220 I 20l (ALT) FR 4 2R e 2 iy (AST) 7K, i
15 G 28 W B3 (ELISA) il M ¥ NAMPT , R R T — o (TNF- o ) AT 0B A 2 -6 (1L-6) & 5L, FH5C
If 5 e B s — BEATRE RN (RT-PCR) K I AP 414 TNF- « | IL-6 AY mRNA 33k, 8 A R S BN i i 36
(Western Blot) £l JH-Z0 21 NAMPT | it 5 A% e s P+ —xB (NF—xB) # il A F o (IxkB o ) FIHfIEZ NF-xB 15 H
#ik, R 5 Sham A HHK, CLP /MR 48 h FE1E 3 3 T R, M5 FUIFAE NAMPT 2& (/K7 8 35 &, i
7 ALT. AST., TNF- « . IL-6 /K FEFIHTHL TNF- o L IL-6 AY mRNA k3 5T 5 , 0R kB o FEHEEREHE T
W, ik NF—«B 25 (2635 W] W THer, BRI CLP 7T LAVES: NF—«B 15 46 98 0 S W M2 S 8T 5% . Vehicle+CLP
21 5 CLP 4145457 b 25 R TS24 X . 5 Vehicle+CLP 41 135, FK866+CLP 41/, 48 h £73 % iy 2
15 (53.33% [ 26.67%), Ifil 75 ALT. AST. TNF- « . IL-6 /K FIFZH 22 TNF- o . IL-6 mRNA 73k i & &A%
(1. ALT(U/L) : 128.94+32.48 I, 237.24+58.61, Ifil AST(U/L) :289.89+68.74 I 468.00+82.17, Ifil. TNF-«
(pg/L): 65.17+18.74 [t 127.64 +48.18, Ifil IL-6 (ng/L):31.78 +5.23 £, 60.87 + 13.12, iF TNF- o« mRNA (27%);
8.37+4.17 It 18.24+6.12, JiF IL-6 mRNA (27%*) . 18.58 +7.12 [, 34.24+6.71 ), fflJii IxB o 75 1 %3k B i3 T
& (IkB o /GAPDH : 0.23 +0.03 [, 0.12+0.04), Jfi#% NF—«B & 13535 i 2 R % (NF—kB/Lamin B1 : 0.25+0.04 [t
0.42+0.05), 2R ¥ G2 L (¥ P<0.05). Z5i  NAMPT $1il77] FK866 nJ fgid L i NF—«B 761k , Ui
B RAE SN, FE X e EEAE T 475 /N R 2L B R4 PR
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[Abstract] Objective To investigate the effects of nicotinamide phosphoribosyl transferase (NAMPT) inhibitor
FK866 on polymicrobial sepsis—induced liver injury in mice. Methods Eighty—four healthy male C57BL/6] mice
were divided into four groups by random number table method (n = 21): sham group, sepsis—induced liver injury model by
cecal ligation and perforation group (CLP group), vehicle+CLP group and FK866+CLP group. FK866 (10 mg/kg) or same
volume dimethyl sulfoxide were given intraperitoneally into mice 24, 12 and 0.5 hours prior to CLP in the FK866+CLP
group or the vehicle+CLP group, respectively. Fifteen mice in each group were used to observe the 48—hour survival
after operation. The remaining 6 mice were sacrificed 20 hours after operation to harvest venous blood and liver tissue
samples for index detection. The levels of serum alanine transaminase (ALT) and aspartate aminotransferase (AST) were
measured by colorimetry; the levels of serum NAMPT, tumor necrosis factor— ¢ (TNF- ) and interleukin-6 (IL—6) were
measured by enzyme linked immunosorbent assay (ELISA); the mRNA expressions of TNF- o and IL-6 were measured
by real-time quantitative reverse transcription—polymerase chain reaction (RT-PCR); the protein expressions of hepatic
NAMPT, cytoplasmic kB a and nuclear factor—xB (NF-xB) were measured by Western Blot. Results Compared
with the sham group, the 48—hour survival in the CLP group was significantly decreased; serum and liver NAMPT protein
levels were significantly increased, serum ALT, AST, TNF- o, IL-6 levels and mRNA expressions of TNF-«, 1L-6
in liver tissue were significantly increased; the expression of cytoplasmic IkB o protein was significantly decreased,
and the expression of nuclear NF-xB protein was significantly increased; which indicated that CLP induced NF-kB
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activation, inflammation and liver injury. There was no significant difference bhetween the vehicle+CLP group and

the CLP group. Compared with the vehicle+CLP group, the 48—hour survival in FK866+CLP group was significantly
increased (53.33% vs. 26.67%); serum ALT, AST, TNF-«, IL-6 levels and mRNA expressions of TNF-a, IL-6
in liver tissue were significantly decreased [serum ALT (U/L): 128.94 £32.48 vs. 237.24 +58.61, serum AST (U/L):
289.89 +68.74 vs.468 = 82.17, serum TNF- o (pg/L): 65.17 & 18.74 vs.127.64 +48.18, serum IL-6 (ng/L): 31.78 £5.23
vs. 60.87+13.12, liver TNF— o mRNA (27%*%): 8.37+4.17 vs. 18.24+6.12, liver IL-6 mRNA (2°**“): 18.58 +7.12
vs.34.24 +6.71], the expression of cytoplasmic IkB o protein was significantly increased (IkB a/GAPDH: 0.23 £0.03
vs. 0.12£0.04), while expression of nuclear NF—kB protein was significantly decreased (NF-xB/Lamin B1: 0.25 +£0.04

vs. 0.42 +£0.05), with statistically significant differences (all P < 0.05).

Conclusion NAMPT inhibitor FK866 protects

polymicrobial sepsis—induced liver injury via the inhibition of NF—kB activation and inflammation.
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BT MR IE R 5 15 30% ~ 50% '
JHF A 2 e i i o e b i & 5L R e B 2 — A
JE e T F B R UL L™ E A I R, DR AR A0 T
6 I I 7 0 2 AR SE R L IR ST R T, AR I I
W R 1% Bl 5 #5 F (NAMPT) J&—Fh REH -+, T £
Fh g8 S A R R T BRI MR AE R
NAMPT 27127, ifii NAMPT #1047 FK866 A 1
WA /N BRI 0 (E A e P 0
HIVE R SAILH] AN . AT E A H BS54 2R 1L
AR (CLP) 837 WRFFAE /N USRS, EE NAMPT 3%
TR Ak B HAM R ) FK866 Rof e 24T JFF452 475 1) A5 3
VER , 24 T e VR FI LA
1 #BER*®
11 FESE L 5] - FK866 I [ 3% [ Cayman 23
] s NAMPT H{RI [ 2 [H Santa Cruz 23F] 5 /)N UM
1 NAMPT B G 28 0 56 (ELISA ) A7) £
4 [ 3% [ RayBiotech 2 A 5 /N BRUIL I P9 24 R 7 2
it (ALT) FIR A& SR 22 B (AST) Rriliat i) &
B SR Y TR ST T 5 I0TE R RBE R F -
(TNF-co ) #1140 i 4~ 2 -6 (1L-6) ELISA # il X
FI £ [ 28 R&D Systems 2] 3 4% 8 11 5 40
it 5 2 P R BGRA ) & ek H R (BCA) 2 114
PR & AN G 28 A~ & (ECL) 350 & ¥l [ 92
Thermo Fisher 227 5 #5555 KT —xB (NF-xB) ¢
1k L EHE 1 B (Lamin B1) HifA | 3— BERR H his
JIit EU B (GAPDH) HudA | BRAR it %4k ¥ i (HRP) b
IEEPU %R 1eC BUIR I [ FE[E Abcam 23 7] ; NF-xB
N o (IkBa ) BT H € [ Cell Signaling
Technology 2 ) ; TRIzol 3574 H 32 [F Invitrogen 2

A 5 R 5 (RT) 17 65 M SR e o 2R A Bl B2 iy
(PCR) {57 &0 A H A TaKaRa 23 H] .
1.2 SEB S Ko A A . 84 T I g it e
C57BL/6J /INEL, AR T 20 ~ 25 o, 4 [ #5146 45 P s 45
e, S FAIE S« 42000600006808 ., 4 B HL
B RIER /N 8 T AR 2 (Sham 20). 4543
REHIZH (CLP 1), % 71 %F B2 (Vehicle+CLP 41) F
FK866 1 i 2H (FK866+CLP 41 )4 4, 45 41 21 H.
K CLP il £ Jfe 383 i 403 O 155 80 g s i 43 13 1
FV - R /DN BRI M 1815 , FF IR, W 6 W L 7
PEESE W E S 1.5 em AbH 4-0 2224541, L 12G 4t
S e S5 FLAG I v B AL, RS N AW, i
K E iR TR, % GV 0 o Sham 4 BR A2
. FRE WAL, R EREAER] . FK866+CLP ZH il
Vehicle+CLP 20 535! T B A 24 12 1 0.5 h i i
5T FK866 (10 mg/kg ) m S AR — FH ZL A .
ARLEG RSP B AR A S e bR
Z AR 2 R B 2 B B R 5F B2 B e BEZE 5
SAtHE CHHES £ 2013-3-1),
1.3 KpiFe bR K ik - Al 15 HUNRAH TR
Jii 48 h AATETE DL 5 B4y 6 HU/NER T ARG 20 h 4K,
HUR s SR K AN 2L SR AR 2546
1.3.1 I ALT, AST ZKSFRGI - BUMARAS , 250 5
S3 BT , R AL E I ALT, AST 7KF-, ™
s e B0 U 5 20 TR
1.3.2  [fil7E NAMPT ., TNF- o 1 IL—6 /K&« B
MARAS , B0 J5 43 B85 L , 7 B8 ELISA 38057 & 20 B¢
K i3 NAMPT , TNF— o £l TL-6 7K,
1.3.3  RT-PCR Kzl JHZHZ TNF- a0 | IL-6 ) mRNA
FEik - HRBUITA14UE RNA, & ¢DNA, #47 PCR [
Ni. TNF-a . IL-6 SN2 GAPDH 5149 H 75 4x
MER A= IR A BR A WG e SOy 2647 < 95 “CHilAs
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£ 3 min ; 95 CZEYE 10 s, 55 CIB K 15 s, 72 CHEAH
155,35 40 MEFR. R 27429 B0 mRNA ik
1.34 ALK (Western Blot) K il
ZH 41 NAMPT ., 05 kB o FHU#% NF-xB (975 H %
K A BIBREUHHSUR TR | IS B (A R
BCA e E AW . EHAEW MG A7+ 25
FEBRAR AN — IR T M IR B 5 I Ha Uk (SDS-PAGE )., %
JEE 5 S INA—PL TR 4 CIHE SR A
P TAEM IS 1 h, ECL W4, FHUGI, fdi ]
Image J QR0 2 45 5ty IR BEAEL, L H S50 5
NS KA LAV N R 3Rk .

1.4 Soit2Ar ik . fdfiFH SPSS 13.0 #1440 W & dh
H Kolmogorov—Smirnow 3% X 1118 5% 8k #E 47 1E &5 P
R0, IE 25404 BB DL IIB + i 22 (R +s) 8
T, 2] R B R 2 5 2253 A0 , T 22 5 BT AL )
P L3R T LSD A2 56, J7 25 A8 S5 2H [8] 9 P B A8k
JH Tamhane T2 K56 5 JF 1FE 22040 00 50 s DA Hp A7 %%
(PR BOIM (Q,, Q)] Fow, ZA T RS AR
S Kruskal-Wallis H ¥:56 , P 2H 6] R A Mann—
Whitney U K55 . 48 h BFAF1E %K H Kaplan—Meier
AT, P<0.05 NESA G FE XL,

2 &% B

21 /NERAATEEO (1)« Sham ZH/) B4 TBAE
CLP ZH F1 Vehicle+CLP £H /)N B, 48 h 1716 53 5l N
20.00% 1 26.67%, 2% 5 Fo 4t it 5 & L (P>0.05),
FK866+CLP ZH/INRL 48 h 7716 %N 53.33%, W i & T
CLP Z1{ A1 Vehicle+CLP 41 (3 P<<0.05), i NAMPT
PP FK866 A i 25 4 M MR B /N BRAF TG 32

100

=3
IS
T

=
% 60k
J'E\I_H: —— Sham
§ 40 — CLP4L
= Vehicle+CLP4].
s — FK886+CLP4]
20
0 1 1 1 1 1 1 J
0 6 12 18 24 36 4 48

it (h)

1« Sham 41T ARAL, CLP 418 H 45 FL LR 55 T 15475
HERIZH | Vehicle+CLP 2H AR RZH , FK866+CLP 2H 9 Bt
WAL RE RSB (NAMPT) 3117 FK866 T4l

1 &4/NEARJE 48 h Kaplan-Meier 4= 77 1 4%
2.2 I AIFZH4] NAMPT %35 (K1 2; 2 1) : CLP
ZH L7 AUFZH 20 NAMPT 25 7K 34 %% Sham 2 B
BT (¥ P<0.01),

Sham#i CLP#
— 1 1

Navpr T — | — —

Sham AT RA, CLP 40 H 25 L LR BUkE
SR GRILL, NAMPT g ML iR A i 5L RE it ,
GADPH >/ 3— SR H-h v A &

B2 A e (Western Blot) R 45411
/NEUFA1Z NAMPT 35 13535

R1 BREENRIMBEFMFALA D NAMPT EGRE(x £

A% g (R) Il NAMPT (pg/.)  iF NAMPT/GAPDH

Sham £ 6 51.38+11.29 0.23+0.08
CLP 2 6 123.47+31.74* 0.56+0.11"

U : Sham 41N IETFARLL, CLP 410 B 45 HL 7L AR Bk 250 T
PLUTEALZH s NAMPT A JIF Ik e 0 o B2 M S T, GADPH R 3
PR IMEE I AU 5 55 Sham 2H %L, °P<<0.01

2.3 I3 ALT, AST K~F (3£ 2) : 55 Sham &1 b33,
CLP 2 . Vehicle+CLP 2 F11 FK866+CLP £H Ifi. i ALT .
AST /K34 2 25 (3 P<0.01) 5 {H FK866+CLP
ZHIMLYE ALT., AST /KF-2748 CLP 44 F1 Vehicle+CLP
ZHIH 5 R (#) P<0.05),

=2 FKS866 3tAREFAE/NRIME ALT. AST

IKFERIRNE (x +£5)

2 s (H)  ALT(U/L) AST (U/L)
Sham 20 6 24.68+ 8.74 47.45+12.38
CLP 4 6 219.61+42.37%  459.78+67.58%
Vehicle+CLP 41 6 237.24+58.61%  468.00+82.17%
FK866+CLP 41 6 128.94+32.48%>  289.89+68.74 %

¥ : Sham 4008 FAR4L, CLP 241 B g5 HL 55 LR B 590
JIHRGIBERIL, Vehicle+CLP 41310 IR, FK866+CLP 214744
T e 4 9 A2 B B W (NAMIPT) 410751 3] FK866 + BAL 5 ALT IR
FRFE A, AST K& ERRNE 2N 5 5 Sham 41ILEE, *P<0.01; 5
CLP 41l Vehicle+CLP 41 4%, "P<0.05

24 IMIEFIFHL INF-a . IL-6 £iL(FE3): 5
Sham 1 H %, CLP £ |, Vehicle+CLP £H #1 FK866+CLP
2 1M TNF-a | IL-6 7% & DL X240 20 TNF-« |
IL-6 ) mRNA Fik/KF-35ETH& (3 P<0.01) 5
{H FK866+CLP 4 I3 TNF- o | IL-6 &4 LA K TF4H
41 TNF-« | IL-6 ) mRNA Fik/KFI9% CLP 4HH0
Vehicle +CLP 2B % (3 P<0.05),

2.5 JHFHZINF—«B iHEN AL (F 3) : 5 Sham 4 L
B, CLP 4 . Vehicle +CLP #H il FK866+CLP £H it J5i
IkB o 35 HFE KK B TR, il NF-xB 5 H#E
KK BT (29 P<0.01) 5 {H FK866+CLP 211
JF TkB o 25 P IA AR NF—xB 25 R 3A7K P14
CLP 211 Vehicle+CLP 2T Fali T i i 1 B S sk /)
(¥ P<0.05),
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Vehicle+ K866+

Sham#{ CLP4 CLP4 CLP#
kB o | o | — | —
051 0.4220.04

=
S

=]
w

0.23+0.03%

kB o /GAPDH
(=1
o

0.11+0.05" 0.12+0.04%

Sham# CLP# Vehicle+CLP41 FK866+CLPAL
Eill

=

Vehicle+ FK866+
Sham#f CLP# CLP4 CLP4

NF—«B T S - e

Lamin B1
0.5 0.4140.06%  0.42+0.05°
0.4
=
c
S0l 0.25+0.04%
5
—
3
T 0.2 13+0.03
&
Z.
0.1
0

Shamf| CLP# VCthlC‘FCLPéﬂ FK866+CLP4L

ZH 5

Sham 41 A FARLL, CLP 418 B 45 Lo FLAR B FHIE AT RIL] , Vehicle+CLP 41 AR5 X HREL, FK866+CLP 4 A MR MG i B A% Ak

A (NAMPT) $i ik

| (FK866) 114 ; IkB o MAZH T —xB AT o« , GAPDH & 3— 8RR H MBS , Lamin B1 4

W2 Bl ; 5 Sham 1AL, *P<0.01 5 5 CLP 41H1 Vehicle+CLP 240 H4%, PP <0.05
B3 WA (Western Blot) #4524/ NERUFALZURET 1kB o 2 AL NF-xB 2 118

% 3 FK866 3ThREE/NFR I 5 K AT A 47

TNF-« . IL-6 RiERI M (x +5)
1 BEL 1Ml TNF- o 1M 1L.-6
(FD) (pg/L) (ng/L.)

Sham 21 6 2338+ 6.14 123+ 0.07
CLP 41 6 123.13+34.64% 5737+ 7.54°
Vehicle+CLP 41 6 127.64+48.18%  60.87+13.12°
FK866+CLP 41 6 65.17+18.74™ 3178+ 523%

g5 AL JF TNF- ‘ AT 1.6 ‘

- (H)  mRNA(27*%%) mRNA (2744%)
Sham 28 6 1.00+0.17 1.00+0.32
CLP 4 6 16.65+4.75° 32.87+5.34°
Vehicle+CLP 41 6 18.24+6.122 3424+6.71°
FK866+CLP 41 6 8.37+4.17° 18.58 +7.12%

Y : Sham 41 BFARLL. CLP 40 EAHL G LRSI
AL, Vehicle+CLP 4107 % UL, FK866-+CLP ZH A At
JHie W 1 % W 6 RS Tl (NAMPT) 70 61 71) FK866 + 114 ; TNF- o 2y it
JEIRIE T - o, IL-6 A AN 3R 655 Sham A ILEL, “P<0.015
55 CLP 411 Vehicle+CLP 41164, "P<0.05
RIS

NAMPT X FR i B 40 i v B 5 552 A ¥ (PBEF)
FERE 522 (visfatin ), Sz BKH E e i v — A% 1
fiz (NAD) fie 5 B 1 PR BB, 38 38 45 i NAD 2 5 4
JL ) B AR . DNA 852 K ge o AR 45 k4 Fn D e i 75
SR AR T b iR L E S 5%
A FEHEE EEAEN . SIAME SRR Y], NAMPT
Z: 5T SR RN IR, 5 22 Bl SR A DG %
f)ﬁﬁ?é“‘“o Xl O B 5 R W, NAMPT W fig i

RAEMMIFAT | B S5 3 0T S, 7 2V
Tyﬂ'ﬁ | ZPENEI I 255 AE (ALVARDS ) e 22
TER. BRSNS R, NAMPT 7] S 40

J N SR A s A AR T, T R AR N R B
ORG24 2R o, NAMPT 311 5]
FK866 A 58 K2 0 , I/ AR T, ¥ M i
Bt/ FERETE TR R Tia 5 BFSE R 7E
i T AE B E M R RE A AL S, NAMPT &5 i B
T, I NAMPT 2635 A a2 e B i rp pr
LM JR T B AR A0 RV . Guo 2 BIFF W, 78
D-EFLERE / BEZ 0 (LPS), JTJ G R 11 A MiFh &k
JHF 52 0ty /N BRASE Y o LT B IE R NAMPT &5 2 7
f5 . NAMPT 411 571 FK866 1 LA i 25 U8 2 AT 2 o 4
i ABFFEEE T EN , NAMPT 85 78 eEEAE /N B
6 M R B 25355 0 ; NAMPT 1)1 i) 551) FK866 ]
B AR R MR /N B A5 5 D T A L 47, %
KU ALT, AST /K-, DU LWF5E 336, NAMPT
I FK866 T Jai 4 ik #5107 , X I & #5 1
PER.

W A2 F 20 TR RN (1) ™) LPS 464 F W)
R E ARG ER, 3 B I Toll #E 324K 4 (TLR4) #%
TG A% B AN R G, BRIOR & 142 R K-
TNF-« | IL-6. I1L-8 & IL-1B %5 ; [a] i, WL 4
PR T 14 FE A E K HF -8 (TGF-B ) 1
1L-10 55, ¥l 40 J2 b7, bl 25 5 17 i i e, 4
By RAE IV 25 A HE (SIRS) SR BT 2  25 &
fIE (CARS) Ff-E. BRI S /™ F sk g | A Je KT
ARJE WA RAE ) MR B R A PR 55 45 48
PER 3 B A L — 48R (NO) AR AL AU 2
W07 BT | e AR PR R R A
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DL R Z AT AT DA e R s . A TR R
CLP SUMEEIE N M TNF- o | IL-6., IL-1B Z541M1
PR B S LR T8 B0 25 T 5 T e 2 K
SR 200 B 9 i S U0 FH 240 B O 1 T e e
R S — S AL R AT (INOS) B i
Al PEAE KRG NO, NO nlaE s 2R biikm a2 5k
PEIRE N P B 005 5 i il iNOS fy s B
Fik , BEARINE R T 7K, al s e e i 410
ARFGREER TN, M5 REEF T TNF-« | 11-6 7Eif
FE0E /N LA L3 T s NAMPT 4101571 FK866 ] &k
HREAC TNF -« | 1L-6 B IS & DL B AFgTgs
$7R , FK866 X Merziie /N B 43 ity O /R 5 3L
I i S5 AT O o

NF-«B /& 2 Flt 48 i B R 5% S 19 o 22 5 S [N
To PRANSZES s, LPS Al 5] RAW264.7 g2
il NF-xB B0, Ji sh 980 U 5 Tl NF-xB 1%
AT BH RN ERES U B, M
NF-«kB # ik o] il il CLP BUMeRiAE /N g BE R AE
7, TR 2 ERT 45 5. Matsuda 25 BF5E B,
TERA BRI / FRHE /N BB A | FK866 AT LA 1
il NF—xB 36 P IR Il 4 . A LI 2E R R,
JHeFEAE T LTS AL 414 NF—kB, TS5 22 Fh 48 1
F 41 TNF- o F1 TL-6 9 35 B BE L ; 1M FK866
AT LA e FEAE 15 S 89 NF—xB 51k, #2755 FK866
A B 3E 2 N I NF-xB 48 F 38 %, DA 1T 400 ] 98 9 S
INF, SR EEERE I O 2 OR3P VE R

25 [ ARBFSE s , NAMPT #117) FK866 1] fE
A U NF-xB {54k, 30 98 5 S 07, DA T a2 e
FRAE /N U IERL A5 . NAMPT A] RE 2 e 250 Y 78 Y
IHITHLA
5% ik
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