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Abstract
AIM: To investigate the effects of treatment with
pentoxifylline (PTX) on ischemia/reperfusion-
induced liver injury in rats with severe hemor-
rhagic shock.

METHODS: Forty-eight Sprague-Dawley rats
were randomly and equally divided into four
groups: control group, shock group (NR group),
Lactated Ringer's (LR) solution-treated group
(LR group), LR solution plus PTX group (LR-
PTX group). A rat model of severe hemorrhagic
shock was generated, and arterial blood pressure
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(MAP) was determined continuously. Blood
specimens were collected before shock and 1
and 4 h after resuscitation for determination of
serum AST and ALT levels. The rats of the NR
group were killed 1 h after shock to collect liver
samples. The rats of the LR and LR-PTX groups
were resuscitated with LR and LR-PTX (25
mg/kg, three times the volume of shed blood),
respectively, and then killed 4 h after resuscita-
tion to collect liver samples to determine the
expression of TNF-a, NF-xB and MIP-2 proteins
and MPO activity. Liver injury was examined by
light microscopy and electron microscopy.

RESULTS: Compared with the control group,
MAP (mmHg) decreased significantly 1 h after
shock in the other groups (37.3 £ 2.1, 37.0 £ 2.0,
37.6 £ 2.2 v5 106.0 = 2.6, all P < 0.05). After re-
suscitation, MAP rose initially but decreased at
3 and 4 h in the LR and LR-PTX groups (88.3
3.0, 87.6 +4.3 vs 105.0 £ 2.9; 69.0 £ 2.0, 66.7 + 2.1
vs 102.1 £ 1.1, P < 0.05). Serum AST and ALT
levels at 1 h after shock and 4 h after resuscita-
tion in the NR, LR and LR-PTX groups were
significantly higher than those in the control
group (142.0 +8.3,144.1 7.6, 147.2 £ 8.1 vs 45.1
£6.3;427.0+125,365.3 +8.0vs51.1+6.3,all P <
0.01; 86.3 £7.8,88.3 £6.6,89.1 £59 vs 53.6 + 6.1;
3429 +4.7,280.4 + 9.1 vs 50.6 = 7.6, all P < 0.05).
The expression of NF-kB, TNF-o. and MIP-2 pro-
teins and MPO activity in the liver were signifi-
cantly increased and pathologic injury was more
significant in the NR, LR and LR-PTX groups
compared with the control group (all P < 0.05).
Compared with the LR group, serum AST and
ALT levels at 4 h after resuscitation were signifi-
cantly lower in the LR-PTX group (P < 0.05). The
expression levels of NF-kB, TNF-a and MIP-2
proteins and MPO activity in the liver were sig-
nificantly lower (all P < 0.05) and pathologic in-
jury was milder in the LR-PTX group than in the
LR group.

CONCLUSION: Treatment with PTX can protect
against ischemia/reperfusion-induced liver injury
in rats with severe hemorrhagic shock by inhibiting
TNF-a release and NF-kB activation and decreasing
the expression of inflammatory mediators.
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fik B

BHEY: AR5 SR T Ta(PTX)A & B % btk
FRRFR TG0 Ha, T T4
& AE A AL

Fik: 48 ASDR A ML A4 *F B 2(C
1), B ohk L ZE(NRZL) . SLER ARAR KR 20
(LRZ1L). SLER s KR BEAPTXLL(LRPTX
). A EE R R AR, E SN
MAP# % 4b. LRZLRPTX41 .34 % fZLR/
LRPTX(PTX 25 mg/kg)ik & 7. &85 % Tk
FAT L AR WA S R4 hid ] S B 7 4 R B
(ALT) R 53 42 R BH(AST). NRZLAEK 1 hik
£ KA, LR, LRPTXARCHEE #4 hik
LR A, BATALAMTNF-a. NF-xB. Ev
e KR G -2(MIP-2)8 & & ik & Bt &
AL B (MPO)E M. W85 R K4 T VLI AT 2042
JRIL AL,

ZLR: 5ok, B4 KKK EL h MAP
(mmHg)44%(37.3£2.1, 37.0£2.0, 37.6+2.2
vs 106.01+2.6, 3P<0.05), &I HJEMAP
Lt LRALRPTXZ2H %53 h%&4 hitia
&, MAP(mmHg) F %(88.3£3.0, 87.6+4.3
vs 105.0+2.9; 69.0+2.0, 66.7+2.1 vs 102.1
+1.1, 3P<0.05). 5CHILER, HA K20 fn P
AST(U/L)(142.0£8.3, 144.1+7.6, 147.2+8.1
vs 45.1+6.3; 427.0+£12.5, 365.3+8.0 vs 51.1
+6.3, 3P<0.01)%ALT(U/L)®¥ 2.7+ %(86.3+
7.8, 88.3+6.6, 89.1+5.9 vs 53.6+6.1; 342.9
+4.7, 280.44+9.1 vs 50.61+7.6, 3P<0.05); AF
2822 TNF-o.. NF-x BEAMIP-284 % & & ik ¥
23, MPOE Mg M (39P<0.05), AF L0495
HFFAGWAE; 5LRALLE, LRPTXAE 7
J&4 hin P ASTAALTHA B HEAK(39P<0.05),
TNF-o.. NF-kBAMIP-289% & 4% 2 T %,
MPOEH AKX (39P<0.05), P4 L% 3 5 Hith
2.

2598 PTXGA itV TNF-atg #53%, 34 NF-
kB ELL, TRMCE T8 kA, ik bk
B E PR35 .

XE8F: kIR, FFHG; B OB TR

i, BVER, XIE, AR Sl TmYERERMMERT

ASBBRIEHRDEIE. HREABIHE 2011; 19(3):
227-232
http://www.wjgnet.com/1009-3079/19/227 .asp
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SR MR AR T B AR 52 95 BT 5 B30 48 B A3
411 W DA 7~ 3o B R A 4 B RE I Vi (sy stemic
inflammatory response syndrome, SIRS). &t
LI 18 5 & fiE (acute respiratory distress
syndrome, ARDS). UL} £ %% B V) RE R AS 25 5 AE
(multiple organ dysfunction syndrome, MODS)f]
F B A AR H AT, AR AT R
WRoE S IR, A HALER AL, RS IR 4
WEVE . YERRA VAL, SO I E 40 451405 SR
R G B [ B AR e E L TRk, L
SR ) 5 7 A (R I FH 40 M R4 1) 24
W) LA 5 P A P 98 5 A ek e At T 453 A 1)
WAL, RN A R AR e 7 s B
i ] W] Bigi(pentoxifylline, PTX)JE #{MEI AT A4 4),
e AR REVE IR MR NG RIR, EAER A
R UL S PP R AR, JU X e i, 7
TR it — e A dE -, (IR
X0 SR LA PR PV s P 5145 B AT i
RIRE R AE I BL I H i v oK 58 4 e WL ASHIE5T 0
JURERVACIYL NI X TN T R IE 23 N7 7S
6 TR IER 5 P T X2 9500 A0 457 S5 28 BRI -1 2
R 45 R AR A R RE I, RISTPTXON H 5E R fiL pARAR
i PR S 4407 1 52 e AL ] REATL R

1 SRIASE

1.1 A4 fil R AE & SD K R48 K, 1A i
280-320 g, - H R A& B 2= B sh ) S i .
S WA N MG RS d, PRBEIE B P AR 22 C
26 C, MR EHIAE40%-70%, H HEEEK,
12 WB A 1K,

12 7%

1.2.1 #4E: SCR T 12 hak e, | hiok. 2Ky
H, 9286 B hI7E22 'C-26 °C, &JHIp4 T
3% % L EL 240 (50 mg/kg) RIFE, A7 I Bl k4 &
WS I0SF-44) ) ik [ (mean arterial pressure, MAP)F
JRIL, A R KA T TR SIS
KU/LIF 2= A 3R K Tl 7e. AR5, #2500 U/kg4y
TG EAA L. ZPEEE 10 min, FFEATA
TE~FA. K e B WiggersEP (1) 7 92 52 i 2k afiL
PEAR e, 28 O 2 k-5 8 L, 30 minpd
{FMAPPEXE35 mmHg, i sk [ 44 i [7]
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EAERFMAP 35 mmHg & 5 mmHg7K-F-60 min, & 120 - . w7 ’%&i "
e . ) T 8 T T 3% 3E

MERK MR, SR AEDNREE | -5 B 8 . 3.  esn-ss
ENTI, AT HIE37 (C 0.5 °C. \ J §% Ny B 7, AR

A5 o g Nop . S . Ko 2 T Y 1 = 80 1 / ¢ AR ik R
122 Lo ®A a0 RABENE T RIDHS: £ J - FAE, et b
RahIs Jaadl, S BHIBALCHLIZE), e £ * B
R SEALNRALI2 ) FLI MR e R BR 2Ll = o NRYI PR, fe
WA BRA W AR R IR L(LRAL12 ) FLER RS 401 - :%, %Cﬁl%)ﬂr o Z}i “1: }; ;iﬁ? ;;aé
WAL UM T AT RO B e 29 A7 R4 W) 2 20 ) 1R SCREA TR 8 2

JERKIE (KA1 b 25505 h BRI h EJ52 h B b B4 h B

SR (LRPTXZA12 ). CAHBNY URRIE, A7 3)
FRIKCE RS, AN, A% 95, LR LRPTX41504)
ORI S, A Pl 2l Ik e A, 5ol o 8 2R I PR AR
FEAL, NRAIS RIS G, A7 2k & A, 52
R IMAE R B, fR3E1 b5 b gE, BUF4Z1
{#77. LR MLRPTX(PTX$% 25 mg/kg M A E)
HNYTER T hE 28 DUAT I Ik s T3 4% 2K I
HRL/LRPTX{E A 75, 20 min P4 fH# 4, CZH.
LRAI XLRPTXAL(E A e i s e 5 ) 4h 1
A= PR EE K6 mL/(kgeh)4E 551714 h.

1.2.2 F5A74m): (D)EIKIMAST. ALTRLN: ZE/K
SR GERME) . R IRRT(R 1 hERZ) L08R
4 IR 1] s DB A0 1 mL, b i ) e DL 45
I =%, M4 ‘C 3 000 r/min Z5.0r15 min, B
TR RSNy O EETHI S AST. ALTHIE
P QHFAIZITNF-ao. NF-xB2E & &l 52 : NR
HAEAR L hBPZY, AR 2175 I )54 hist [R] A5,
K O IR AL AL R B, A 843 2 2R,
FH40 /L2 5 F R[] o J 5 A s 6, 1 Ak
WA, K AL 24 S-Pikge (o, il
JH A0 23 h TNF-oMINF-x B 7 &6 H 55 R & D
ANFNE AL, 2 ARG RS HT
PEGL, I E TNF-aMINF-k BRH 1 &35 1O
{8, FENLERES LT, B FI44E [ . TNF-a fl
NF-k BE (13£1%; )AL EWedn i & 45 A
2(macrophage inflammatory protein-2, MIP-2).
it S ALl (myeloperoxidase, MPO)J5E: NR
AAER T hBI R, HAR KA AR 554 hisf A
M, AR FE K BT B 2o i HFZH 21100 mg, il %
FFH LR 513, SR B kil 2 T 414 - MP O
Sl R ELIS AXUHTIE L2l i MIP-2 7
B (ISR E S NRALAEARTCL h
RIZ, HAAAE = 95054 hisf i) ok, 450 KR,
A3 AL 2R, FH40 g/LIv) RS [ e, 28
Ky A, I, AT AR PLAHE) R,
et TSR T AL B 24 AR 4K, BRO.1 cm X 0.1
em X 0.1 emZEMHFAZR, 7 BIE T-2.5% 1% —
MR, L BEIE, B A NS A
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1 BLARBESLWHBMAPEE. 'P<0.05 vs CALARIFIIIH]

i e ol 5 ) SR

Bt Ab 3R N HISPSS11.048 27 fh AT
Geil2# 0T, TR lmean + SD# R, 411A] Lk
BOR H FRLIRI 28 5 2250 B, P L3RR FH SNKVZ:.
A AN TR B[R] i PR F S 00 5L (9 5 2 43,
P<0.054 7 e A geit2 s X

2 BR

2.1 Z KA FHHRMAP. ASTRALT# K 4L
F K BMAPIERIAY L% 22 S B Fe it 24 2 L.
oA s, #4R 501 hitta] i MAP(mmHg) 4
i(37.3+2.1,37.0+2.0, 37.6 =2.2 vs 106.0 2.6,
#1P<0.05), LR ZLRPTXZHE 7533, 4 hif[i] £
MAP K [#(88.3+3.0, 87.6+4.3 vs 105.0+2.9;
69.0+2.0, 66.7+2.1 vs 102.1%+1.1, ¥JP<0.05,
K1), SR AR T hBR ) 5 LR, LR A&
LRPTX & 75 J& %I [7] s, MAP_EJH(P<0.05). LR
A LRPTXA A 7] LA I 7] )i MA PG ] 2 A%
16(P>0.05); IM.-HAST. ALTIHAAL(2): 5C4
P, SLARSAER T hBI %) S K 9554 hinf i)
EIMFHAST. ALTTFE(AST: 142.048.3, 144.1
+7.6, 147.248.1 vs 45.1; 427.0+12.5, 365.3+
8.0 vs 51.11+6.3, $4P<0.05; ALT: 86.3+7.8, 88.3
+6.6, 89.15.9 vs 53.6+6.1; 342.9+4.7, 280.4
+9.1 vs 50.6 7.6, ¥JP<0.05); HFZNKTEL h
R Za) i i) 25 B8, LR X LRPTXE /5 54 hifi
AST(U/L). ALT(U/L)Jt&(P<0.05); SLRELE,
LRPTX X #Jr4 hifl HAST. ALTB&X(P<0.05).
2.2 AF4R22 P TNF-a.. NF-kB. MIP-2ZMPO#
T H5CYItLEE, % 4INF-kB. TNF-a. MIP-
2(ug/L) XM PO(U/g) 1 & T 5(0.54 +0.04, 0.96
+0.63, 0.82+0.02 vs 0.31+0.02; 0.5340.01,
0.97+0.02, 0.82+0.02 vs 0.12+0.02; 279.17+
4.88, 389.89+8.22, 364.01+7.27 vs 111.57; 1.15
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WA # A 5 A 5001 B 4507 ,
R it 5 —o— CA -
I LTYYS) —y NRA Bac 001 TXT A B ac
HER | IR 4001w rrpTXA 350/ % LRPTX4
ST 2N J R ace / Face
R BB T VT A 300 300
AAFARFGE 3| S
Yoty At LT \2, 3250—
494 of
454 AL % 200 <200
150+ /
100 7 % a
e e o 100+ - ——3
0 A J T 0 ; ; b=
FatE ASElh R4 h At ASElh EJ74h
2 TYAKRERAST. ALTZSK. A: AST; B: ALT. 'P<0.05 vs CZH; P<0.05 vs /K751 h, P<0.05 vs LRZH.
A1l2 B 500 c25 ac
ac ac = MIP-2 -
— TNF- ac = MPO
@ = NF-Kg ace ace 400 ace 20 e
7038 Gy a S
LZLRO . L a E 300 o) 1.5 .
N & 200 Oi0
z04 s =
'_
2 g | [] ol [
0oL ] 0.0

CH NRZ LR LRPTXAH

C/H NRZH LRZH LRPTXZH

C/H NRZ LRZ LRPTXZH

B 3 ZAFFIFLALANF—B. TNF-o. MIP-2=8RMPOEHHILLER. A: NF-kB, TNF—q; B: MIP—-2; C: MPO. ‘P<0.05 vs C

2H; P<0.05 vs NRZH, P<0.05 vs LRZH.

+0.06, 2.2740.04, 1.8640.07 vs 0.46+0.03, ¥
P<0.05); SNRELE, LREZLRPTX4INF-kB.
TNF-a.. MIP-2 &xMPOH & F 151 (P<0.05, E13); 5
LRAI LB AL, LRPTX AL % F b B2 FEK(P<0.05).
2.3 LRI FBCE e T AL (E4): c4lnT
DR HEFN RS, SR IE N, 40 i S
. OTEAIEH; NR4L, /40 o mm ik, 1
5 BE A IE W 4 I 4 B SN, M B A
RYEANHLRE. LRAFFRHEF 5 6L, FF5EH
BSURH A, R0 b I, 020 40 B s e AR 1
S PRI 40 ISR AE; LRPTXZH, JHF4a o ie e, JF
SRR IEA LN, 5 B4 il AN, 1A T
0 P 46, VR XA A AN k. s T (B1S)
A L C LT 40 W8 1k 45 K FE AR IE 3, R LMK,
I k% 540 SR, SRRARAT S, KT P 5 Y &5
P se s, HERIHETE; NRYI M LR AR I ik, 2%
ARG gL, B4 0E A D8RR, LRA
JFFE0 M G 0 L B, A AR, Skt i ik B 2,
RISk M P40 By i R 48, LRPTX
S i, SR AT A I, 2L .

3 e
A S 22 IR SRR FH25 mg/k gt A PT XN

L, PEALRE 0 E R MR K, 4538
R, WA IR G, KEEMAPRE T, RN
Ji3 h MAPH AT FBE, (EARBE L 412
SRIMLRALALRPT XA K FiJ54 hivf[a] 4 ifi 3
AST. ALTE EEBNRAMATE1 hisfa] £ 0] &
Thim; 6Bt A BB LS B /R LRAL L LRPT X 41T
AT RNRAL ] . [ A R0 &5 (i o
I H PR T PR S . L D 4L Y
MDA 755 S B B s P ali Ak s L [ b
L AR (ER 7N N (1R 4 R N RN = DI N R T AT R
Hh R A i 2R AR B R AR e 2, A1 S
B AR b P ARSI K2R 71 hi bk
PR 8 LR S I3 BT B 3 BUT DD 6 S 41 2R 45
RS2 45, ARBARSE 95 )5, K U D g S2 45 0 2 Y
. MHLRA LA, LRPTXZAST. ALTH 2
FRA, FFLR B0 W ke, i ] LA
FHPT X A] ol 2 L P AR o PR i 2 2R ) 40
iFeRE.

H A A TN F-ouf2s 2K LY AR 5 98 95 5N (1)
R F, AT AR R e AT R A
BN KLI80% 1) L%/ LM A1 i, 2 40 Jfa PRI 7
{1 7= b R i PR, 2R L P R e B AR A P A T
T2 s KB Y TNF-a 25 4 J P 1Y, dx sk
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4 BEFHALIRIEZTHE x 400). A: CZH; B: NRAFFSEAEF S HAIL FAGE, ME R 2 dEmiiE; c:
LRAVFAmaibi, S Franiuzsitstt, Rk raniaiast; D: LRPTXEAH ) i FAR, (SE Ay, LEXE

RN,

5 BIAFBIABMERT. A CAITHIBBREEHEAIEE (X5 000); B: NRATMAIBAR AR, Lehiideg
A, BARRE A/ DEIHE(x 6 000); C: LRAFMINZ TR, IREMRE, SRARIKIAE, KESIEEAREIREINFW
ks, SR AR A SE( X 5 000); D: LRPTXZLIFATNE, Lo (R U5a Rk, 238 (x 2 500).

AT - — 7 THT AT ASE A A w18 v P 0 40 ik A 4 21
Bk BB R AE . WAL B A A R )
7 THT A LI 3ok 10 A A 5 i i 0 EL A 25
FLVRIA B Bt RH Y 4390 3 iy 388 o0 =6 g Fr o 495,
NF- B — 4 il o 5 i A7 78 1) % 5 R 7, 2
A5 R Z2 b A B R - 5 DR 2 DX 3 e A TR
JP A G5 6T JE Sk R B e ) Th g, BRSO T
SILMEIBL: &, ArAE T 1040 i i 2%
21 S R TNF-o S5 il O, TeBR R 1k 1T 4%
FiAiR, NF-kB S UR MG G, E NN A% A, 1%
P LR )R ) P A, BT IERER, 5
AL AL R ER, SLRALLE,
LRPTX4ITNF-a.. NF-kBIJ3ik &, MPOI% 1
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BEAR; HFRHAIEA LS, FFSERIBRIEE, H4
i £ A b K ek e L 2 YR I /b . U BHPTXGE
A R YE R FTNF-oo. NF-xBAZERE, BHIEIL
Z IR G IR, I A 2 ot A e R A i A 4
5. FAE NI, (D)PTXM IR — BE ik,
SN cAMPIKREE TR, HEANHI TNF-aff
A T (2)PTX L AMPHEIBIPK A, H01HINF-
kB HADHIY I BAA 25, MM HINF-« BIE AKX
W, FIFEDR A 8145 4, 5 S LR s,
MIP-2 2 DL P R0 40 i A o e 40 e 1)
FAALE T, S FMIP-211 P2 AEHLHI H Al iE AN i
4. LentshZ:U" e 5 Gl ifin 75 98 V5 345 Hh W ¢
FIMIP-2 5 TNF-a AR 4b 1 AH 2, FH 401 5510 73

AR EIAs R
b2 ARG I I
PTX &4 47 4) £
JE BT 0 FRA, A
i ARSI Bi45, A
% JE BB 3R A 55
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Hehlgans®: P02 E [KI£F 4 P9 40 i o & 9,
MIP-2 1] 73 W JENF-k BICH 14 1, MIP-2 A7 NF-
kBIES AL . AR LR BoR, SLRAILE,
LRPTX4IMIP-2[{ K IE %, MPOZPERF(E,
PLHI ] G822 P T XA 98> TNF-a 4 1, HINF-
kBHIEAL, WAL N F-x BIEAARZ P9 5 MIP-2
HE DR A 3 DS [ A% A R Y A 4 A, 1
D MIP-2 1165 .

BN, TEAR S IR R I B FHPTX BB I
G S N it BELIWT 453 473 TR AR FH 1 3 Rl 4 3
oo, 30 U R R ot AR o K R T JE
A0, A8 A S W S I R B, VR 22 T AT
Rt — AR,
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