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10 X, Sham ZHANS> B 288 180K, ANIell, I3 3 LH AN/ BB 3 Tt i P AT (70% ) 1 /DN BRUIE 85 68 400 i 3R
RAW264.7, #EATIRSMEZ M (lipopolysaccharide , LPS ) Hlli# , 7 /MR RS | 3 3o 1L 55 P9 Z R 5% & B (alanine transaminase, ALT) |
KIT R TRYE i (aspartate transaminase , AST) A 7K FIZH 2L BL2A PR RFIES A% , R SEA 22 65 /3 PCR R AT 1L-18 F
TNF-a ) mRNA /KEAR4E, ARG 5% B IL-18 F1 TNF-o AY/KF 1 ELISA #0 , RAW264.7 2B p-p65 & FAFINTEMZ
Western blot #ETI5E , £55 : IR+Phlo 41/ BURFH 5 HHCEH AL T IR 415 IR+PBS 41(P < 0.01) , /P9 1L-18 F11 TNF-a ) mRNA
IR (P < 0.05) o RIMABUESE 176 = By 5 RAW264.7 JEREIRI, AT/ JL7H A TL-18 il TNF-a(P < 0.05) , 4 NF-
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N NF-kB BTG PESE L,
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Role and mechanism of phloroglucinol in hepatic ischemia reperfusion injury
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[Abstract]
Forty C57BL/6 mice were randomly divided into four groups on average,named as sham group,IR group,IR+Phlo group,and IR+PBS

Objective;To investigate the role and mechanism of phloroglucinol in hepatic ischemia reperfusion injury. Methods:

group. The sham group only separated portal vein without clipping,while partial liver ischemia reperfusion model (70% )was estab-
lished in other three groups. RAW264.7,a mouse normal macrophage cell line,was incubated with or without phloroglucinol followed
by stimulation of LPS in vitro. We evaluated the degree of liver injury by examining the levels of serum ALT and AST and
histopathology graded by Suzuki’s score. Expressions of liver IL-1B and TNF-a mRNA were detected in real-time qPCR. ELISA was
used to measure the levels of supernatant IL-1p and TNF-o of RAW264.7. The expression of phospho-p65 in RAW264.7 was assessed by
western blot. Results: The degree of liver injury and the levels of liver IL-1f3 and TNF-ao mRNA in IR+Phlo group decreased compared to
those in IR and IR+PBS groups (P < 0.05). Preincubation with phloroglucinol could significantly inhibit the ablity of secretion of IL-13 and
TNF-a by RAW264.7 (P < 0.05) ,which involved the supression of the activation of NF-kB. Conclusion; Phloroglucinol plays a protective
role during hepatic ischemia reperfusion injury,which is partially relates to the supression of the activation of NF-kB in macrophage.
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1.1 ##

C57BL/6 /NER,, 6-8 Jilify IR HE 20~25 ¢, MELEA
PR, P s BERFR 2 SR s o4 . RAW264.7
YA R o TLAE BRI AR E i S g S it [R)oR
=1 (Sigma 2~ H], FEE)  BCA B R W7 &
(FFERREWEARARAE),DMEM 35 53
(Gibeo 28 F), FE ), B 4R 1 (BN U5 A= P
")), HRP FRiC I EHi o 1gG (ALt PR St A ik
RARATD ), R ik 5,5 & (TaKaRa A F], HA),
FastStart Universal SYBR Green Master (ROX) i 7|
& (FIRAHE, B, IL-1B TNF-a ELISA iX7 &
(R&D 2~ H], EH) , b/ p-NF-kB p65 At/
Bl NF-kB p65(CST A H],3EH) , 4 H a4l
ADVIA 2400(Bayer 2], fE[H )
12 7%
1.2.1 /N BT Sedn B3 02 4545 B AL 69 ) AF

INEEEE 12 h, AEK  5%7KE AR
HUMEM RS TR, 1E 2R, TG 45 e e
PAZEE B i R AT Tk, AT DL I 4E e B P
BEEERIKA 35 12 T0% P BlL,  60 min J& ,AATF
M TS BT SR MR , 8
1.22 4

LB T e 4) 4 4 AR FR (sham) 4, Bk
I F#E 7 (ischemia reperfusion, IR) 2, IR+Phlo ZH I
IR+PBS #4540 10 H_ sham 4R TE I THH K, A TJ2
1, Hx 3 dUBET B FE AR, IR+Phlo 4. F
JERIFRT 30 min 28 FIETRAE T 0.3 ml BERRELSE vl
(Phosphate Buffered Saline,PBS) F[a] 48 = 1, 7l A
30 mg/kg, IR+PBS ZH . THRIFAT 30 min 28 F#E[R] 55
11 PBS, 4 4I/NEIEE UG 6 h ASE, Baiiq , VK
BI85 FH R AT IR A IR A,
DIAHEE RNA; 75— 850 8 T 10% PR R SRS
o SIS DR T U g
1.23 e & & B8R 4 & B (alanine transaminase,
ALT), RITARBR4% R B (aspartate transaminase,
AST)#im

BUhR AR, 5T E 30 min, L 3 000 r/min
B4 15 min, BUEE SR 4 A A Ao b ASCR: T
I35 ALT ,AST,
1.2.4 HE % & B AT 345 1745

A HF I 2 bR AR K 4 o TR A3 05U F
TR RS RETE RS K, R Z YLD 5 min, i

K 10 min, 1%ERFR A€, /K 16 10 min, 2T
Geto, BREETPTRE MK , 2SI s I E A
TE 838 G2 U US4 A/ N BRUFF it 2 2 3
Al B BOFRE L) Suzuki BRifE2r20 100, MR T
SEHHIE A MIRBE K AR PESEE B4 0~4 2,
TCIRBE , IEFE DI KA 0 95 >60% 138
BE R 1EE ZE R AR AR 4 9,

1.2.5 @3Esi5hobif 5

FIH RAW264.7 #iffi %, £ 37°C,5%C0,,95%
2RI AR ISR SR W DMEM, Hrp 4 &
1091645 103 , 1975 T E FEEREZ AT, AMEiERE
6 FLARH, FHFL 2 ml HE 5 x 10° A>/ml, i RIEE

RAMRTS 53 4 41 sham 2, LPS 4, LPS+Phlo 21
F1 LPS+PBS #H ., sham ZHJC LPS Hl#L, J& 3 4130
LPS 1 wg/ml #i# 24 h, H LPS+Phlo 4+, )4
=LA PBS i, W BE 100 wmol /L, T LPS HIJ4HT
1 h A, St 55  LPS+PBS ZH P 76 LPS Hilli
HI 1 h A PBS ARSI LPS+Phlo ZH#AHA
1.2.6 ELISA #m)

W i 3% 7% W, % MR I8 TNF-« (1)
ELISA 28GR St I A5 A  BSE 5 B ASRIER |
XTRERAEAIER | 5 B o S A bR 1O T
TRAREIFT , B AR, S RO GRS  ARYES
HEROCRE (H SR EE DGR RS RIREACREE
1.2.7 58 % k% 2 PCR(real-time qPCR)

K FH TRIzol fH#27EHEEUR RNA | 5 B8 5 SR
F & (TaKaRa 24 F]) WL 3G 1 cDNA, VAR ZR
20 pl, 5 x PCR ZE0PK 4 wl,oligodT LA K BEHL S B
G4 1 wl, B RNA K 2 pl, SRR G 1,
IBGEAKZ 20 pl, 515 1L-18.5'-GAA-
ATGCCACCTTTTGACAGTG-3’ /5" - TGGATGCTCT-
CATCAGGACAG-3", K/) 116 bp; TNF-a;5' -CCCT
CACACTCAGATCATCTTCT-3'/5'- GCTACGACGT-
GGGCTACAG-3', K/ 61 bp; B-actin: 5'-GGCTGTA-
TTCCCCTCCATCG-3'/5"- CCAGTTGGTAACAATG-
CCATGT-3', K/]> 154 bp, real-time qPCR i FH% [R2A
FJ A% FastStart Universal SYBR Green Master(ROX)i{
&, VAR FR A 20 pl, Hio 2xFEMIH& AR (Syber-
green) TR IR 10 wl, B #ME B EAZ BERZ R (cDNA)
1.0 wl, EFUES194% 0.5 wl, J/kKZE 20 wl, A
ABI /3 H] StepOne Real-time PCR 1, BN AN
95°C10 min;95°C15 s,60°C1 min,72°C15 S, 3k 40 4>
PEIR, P38 SO 58 UG SGIFAT T 3 it e iy i1
B PRY 1S e Sk
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1.2.8 Western blot #
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AR,

13 %it$7 ik

L SPSS 13.0 Seit2# 3 it b, 4553
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R One-way ANOVA F1 Newman-Kelus-test 25
WA ¢ KT, P < 005 MESAEGH#EY,

2 & R
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sham ZH1/N U DI RETCH 3 IR 41 IR+PBS 411 IR+
Phlo ZH /Y ALT AST 7K-F-34%% sham 2 S+, {H IR+
Phlo 411 ALT AST B % Lt IR 411 IR+PBS ZH{% (P
< 0.01, & 1), UiBH a1 ZE = T LI 42 TR & a0
Ditetith .
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Figure 1 ~ Serum levels of ALT,AST
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B, JREAMMIIRNE . TR+Phlo 2048 IR 2T 25k s
BN AP K AR PR BE 5, SR 4N IR e
/b IR+PBS 415 1R ZHEZEAHRI(E] 2) ,Suzuki’s W53
A EEHE 7N IR 205 IR+PBS 41 4 173 % 5 , IR +Phlo
PR IR 41 Bz (P < 0.01, 18 3),

A:sham 41;B. IR 41;C.IR+Phlo 41;D. IR+PBS 41,

B2 FLHZUHE Be(x200)
Figure 2 Histopathological analysis of livers(x200)
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Figure 3  Suzuki’s score
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FFPAEA B TL-18 1 TNF-o 8 mRNA /K-
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IR+Phlo 0 AY/K P45 IR 4 & FR&E(P < 0.05), IR+
PBS 41K P48 IR )L-F-AEE,
23 BR =BT RAW264.7 4 ik 1L-18 F=
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E 3§ 5 p-p65 HIFIRHES sham 4] GHEIN, $7R% NF-kB &
[<o%
= ‘o PE3GE . LPS+Phlo 41, FE[E]R =My WAL BES , p-
== -T- *
BT m p65 A B I, Mi7E LPS+PBS 20, PBS i
ALFRET , p-p65 RN 5 LPS 4IAHML, $/RElR =
0 T T T T N
sham IR IR+Phlo  IR+PBS Py v 4] NF-xB B TE 1
57 sham LPS  LPS+Phlo LPS+PBS
4 T T P-POS  — _ - T
%Qf N pos D G T T
X 2.5
3R *
Bz 21 T
gz - 20 T T
1 T
% 1.5
0 T T T T S
sham IR IR+Phlo  TR+PBS £ 1.0 .
IR 4L, "P < 005, P < 001, 054 .y T
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Figure 4 Expressions of IL-1 and TNF-oo mRNA in livers 0.0 T T T T
sham LPS LPS+Phlo  LPS+PBS

T 18 2 = 19 T Ak 5 (LPS+Phlo 2H) , 431 B 5 i
/B (P <005), [FZHEK PBS WiktHS (LPS+PBS
2H),1L-18 il TNF-a F 53 WA 45 LPS ZH K UL BH I A%
k(& 5).,

1.57
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5057 T
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Figure 5 Production of IL-1f and TNF-a by RAW264.7

5 LPS 4IL#, P < 005, "P <0.01(n=3)
%1 6 Wwestern blot il RAW264.7 R 1L NF-kB p65 (p-
p65)5"]i’%ﬁ
Figure 6 Western blot analysis for phspho-NF-kB p65 (p-
p65) in RAW264.7
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S, /NEUEH B BRI R RAW264.7 TEARSMEZ
LPS fl3grst, HAM i TL-18 Al TNF-o [7KF-BH g T
Wi TEIRIZE = WAL ES | X Fh /s AE 112 3] T4
il , NF-kB &5 51 IRT BB 3 K707 ARZ 1)
RAE 523 NF-«B J##, B VR0 1-18 F
TNF-o ZNEEWSZ 3] NF-kB 5455, p65 2 E5 AT
AETBANL, BERRAL IS Y p65 (p-p65 ) ELA 5 S im: 18
AHFFE H, Western blot i 78, LPS #ill i RAW264.7
J& ,p-p65 KA BAEE, (H K = A B
FEIRIA 2 BIPH], PERAR AT TR2R =l n] LA
il NF-xB AO76 2

ARMFFRUESE, (A = F7E T TRT H HA PR
FH , HAILH 38 i ) W20 NF-xB 9352, T
W/ DAY TL-1B 1 TNF-o SEERHY  IF IR 85 S AL
TR Z | [BI2R =Bt nT e fe FLh JAT AR A, b dn
UL PR St R TR A R AT Hh Ak sk
PR REPR =B HA R E R R 3L, /DAL
SIHF IRT BRI TERALE T — 50 R .
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