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Effects of Pentoxifylline Attenuates Septic Acute Lung Injury Induced by Cecal Ligation and Puncture
on the Phosphorylation of p38 Mitogen Activated Protein Kinase and IxBa

CUI Xiudel’z, FENG Guang3, ZHANG Wenwen3, LIU Gongjian3*(1.Department of Anesthesia, Jiaozuo Second People
Hospital, Jiaozuo 454000, China, 2.Jiangsu Province Key Laboratory of Anesthesiology, Xuzhou 221002, China,; 3.Department
of Anesthesia, Affliated Hospital of Xuzhou Medical College, Xuzhou 221002, China)

ABSTRACT: OBJECTIVE To investigate the upstream signal transduction mechanism of pentoxifylline(PTX) on acute lung
injury (ALI) in rats sepsis induced by intra-abdominal infection. METHODS SD rats were subjected to sepsis caused by cecal
ligation and puncture(CLP), animals were randomly divided into sham operation group, sepsis group, sepsis+tragacanth group,
sepsistnormal saline group, sepsis+SB203580 group, sepsistPTX group. p38MAPK and IkBa phosphorylation were measured
in 1, 3, 6, 12, 24 h respectively. And 1, 6, 24 h after pretreated with SB203580 or PTX, p38MAPK and IxBa phosphorylation,
the concentration of plasma TNF-a, IL-6 were examined and the pulmonary histopathology after induced 24 h were determined.
RESULTS Compared with sham operation group, p38MAPK and IkBa became phosphorylated and hence activated in sepsis
group. Pretreated with both p38MAPK and IxBa were inhibited, consistent with the change of the concentration of plasma
TNF-a, IL-6 and the pulmonary histopathology. CONCLUSION These results suggest that the inhibitory activity of
pentoxifylline on the production of proinflammatory mediators and the pulmonary protection seems to be mediated via inhibition
of p38MAPK and then suppression the activation of NF-kB in polymicrobial sepsis-induced ALI.

KEY WORDS: sepsis; acute lung injury; pentoxifylline; p38MAPK; NF-xB

JI B AE (sepsis) /& AL FE = =PI WAE NI 2 PTX) N AL SRS fr A4, AR EFE 1 0 1R — IR Iy
PR AP gl ) — B & 8 RAE RN LG HZS. BFNER PTX ik 88k B RIA M
(systemic inflammatory response syndrome, SIRS), TNF-o, IL-B, IL-6 My 4 i /8 B b i i 1)

& St 477 (acute lung injury, ALI) JRMEREI Nk, B OE 2 P A ) I G i R SR A 1) L v B
%Lé?%ﬁ(ARDS)E"JEETPIZ* ; RENUARE %, koo shReD s E i BRI 412 P
JEA R MR 1 A BT BBy WEESE R b B AN B TR & B 43 1 i SR GA M Y TNF-a,
JRFA R BUR SR, CU AT TR (pentoxifylline, IL-6 J IL-8, PTX A HRFFAE 51 S 1 2 it 463 497 k2

fEZEN: BB, B, mit, ZRER Tel:13619859691 E-mail: cuixiude000@163.com  “EIEMEE: X, B, Mt HR,
FAEBE, e Tel: 13952203528 E-mail: liugongjian61@hotmail.com

<412 Chin JMAP, 2011 May, Vol.28 No.5 P E LA 252 2011 4F 5 H 5 28 5 5 A




SR S, LA 2 38 3 1) NF-xB
s AT 2 A2 DY NF-xB 2 5 T IR AE i 4 2
Bl FEAE HLE R, {H PTX AEH T NF-xB _Liif5 5
BB AN 28 o AT AR AF R ] PTX J0 ik #0461
p38MAPK [ BRI HIE 2 D ¥ i ek, &
A5 %5t T REE S AR 07 1 S ) AR 6 R
H W45 4L % fL(cecal ligation and puncture, CLP){
JHR FE Fili 3 40 A5 80 % PTX I 475 F 55 NF-xB Al
p38MAPK iH I E R AERE— B BT
1 #RFA %
1.1 35

UM T TR [ Sigma 22 #], tt45: 200709014);
Pt p38. p-p38 Pifk Pt IkBa. p-IxBa HLik(EEH
Cell Signaling Technology /A 7]); TNF-a il IL-6 i
(3 E R&D 24 #]); SB203580(p38 MAPK #14l
A, %H Santa A+, fit'5: 20071120).
1.2 B i) 4O

IS SD KR, &, 285~325 g, WHHF[E
BB B shPrh o, YA KE S
SCXK(75)2005-0005 . &)y 4y 17 7 1t Wt J5& 423 1l 1) 1
B, RATZAEAZER 12 he TAR¥ESH L4t
17, 10%7K A 50350 mg-kg ) i 5 BRI
Wl BLELL, WEETLE1em N, 2%
e, EREWN T4 E N 1/4, DGR
H 21 SE il E R, JFEE % 1 mm 1
BG4 Bl E W LR st LIS, e E G
BAKRME, R yeagid SR . FARG LR
B2 R VE S ARRS [G 50 mLkg ! ik sE, ARIG3hbE
BUOK B, B 72 h FETE R 70%.
1.3 4l

SIYIBENL S F B TF AR 4L(Sham 41). HaFRE4L
(CLP 4), ARIEHOM s o] SR 434 1, 3, 6,
12, 24 h 5 DN4L, RR41& 6 H. JREEAE v o2
JEH1(CLP+V 41). il B3 E -+ 2 3 K 41 (CLP+N 41)+
JHe FEAE+SB 41(CLP+SB203580 #H). &+ CL il
AR HgEZH (CLP+PTX 4H); Hrp CLP+V 41, CLP+N
R Y], CLP+V 4. CLP+N 4. CLP+SB
41, CLP+PTX 4% HUA I A 3SANH 3434 1, 6,
24 h3 N4l 2045 6 H o Sham 2 HEHsh H M,
AN AE &5 4L R M s CLP+SB 4l K wr T L
SB203580(10 mg-kg HHERE . 12 h — k. WEFIK;
CLP+V 41 CLP+SB 41X 4, 45 TR BHR
PR BLACR 252 2011 46 5 15 28 4558 5 0]

PP S, CLP+PTX AU IT MR IR it 4 45 T
PTX(10 mgkg AN 1R, 5% 5K; CLP+N
200 CLP+PTX AN IE4L, 45 TS AU EE £ K
WG A o 5 AL BN AE B AN I TR) s BRI i 0 Sk Ak
BB, HUIZL ZURN 220 5 I TR
1.4 KR FR A7k
1.4.1 Western Blot /0T H &&= KELM L
A TR A B S o FEAS B 21 2% Tk
Ay, SRIGAE 4 CHAE T 49 506 rrmin”' B0y 15
min, b3 TR A . A I 4%
K Lowry ¥, PUFIEAEAENFHERD. 55
HHE AT 2 10%I1) SDS-58 P4 475 B e e JIe e vk 43
B G, DR TRV RS B NC I L, R
J3 25 mmol-L™" Tris, 192 mmol- L' H&E R, 20%
W, pH 8.3, BB NI, HItWA)=HmH
(cm?®) X2, ()% 40 min. ¥ LU ) NC Jii 4 'C
B PG TBST #ivk 3 #f5, 5111000 7
B M — U p38 .« p-p38(Thr'™/Tyr'™- i M 1L,
p38MAPK). IxBa #1 p-IxkBo(Ser’” B 1t IkBa)4
CHFE R, P 3 5= NS PN
2h, YL 3 )5 LL NBT/BCIP 4, /KtZ&ik
Vo FIF Tmaged # Ao K BEAE(OD {H), T
HHI%4] OD {5 Sham 41 OD {11 b AH
1.4.2  JEFIE G0 2 W 2 (BLIS A )G IfiL 5% 'h TNF-a
AIUIL-6 7o MEFEARZE R BUBEAE 4 C 20 785
rmin”' B0 15 min, SRJ5 A7 AE-80 ‘CUkAT . SKH
ELISA 51 & ™4 4% UL W] B AT #4E, e K
450 nm 4L OD ffi. LA OD i 49 K5, LLbRUE
i B N BEAA KR, AR £, AR I A
() OD {EAE b 2 1 iy o LR R o S5 i T A o4
B0 1.0 pg-mL4o
143 ALV S KRFARG 24 h BUf i
I [i] 58 T 10% FH I (R R S MOV i b o i, B
K A, U0 (6 mm), HE (0506458
W Z 5 HH AR
1.5 il 5k
Bhi L x +5 Fo, Gt iR R 5 %
S HT(ANOVA), LR H g Kk SNK 2.
P<0.05 W ZE=RA G E L.
2 HFR
2.1 Jilidl 23 p38SMAPK Fl IkBa [H R AL A 10
e FE L p3SMAPK Fl IxBa fTEAL A 5 LA

Chin JMAP, 2011 May, Vol.28 No.5 -413.




FIFE % 5 Sham 41Lk, %A 45 p38SMAPK
KA W R BERAL, 1 h BRI W] Rk, M 3h
TFURFREETEAL A 24 h, &5 B 5 AT RIES 5, %
N A IkBo 2 B2 BER AL, 1 h I RO B 2 1
LIk, M6 h IFUhFFEENSE 24 h, WK 1.

IKBo, 39 kDa | — N — — —

p-IkBa 40 kDa S —— — —

oD 1§

1 |_|

0 -

Sham#l Lh 3h 6 h 12 h 24 h
CLP 41

1 CLP %% J5 1 [ B[] i Jifi 4 4% IxBa 3% B At Fuo i 1L
(xxs)

1-Sham #1; 2-CLP 1 h #4{; 3-CLP3h4l; 4-CLP6h4l; 5-CLP 12h
#H; 6-CLP24 h#l; 5 Sham AL, "P<0.05

Fig 1 Time course of IkBa phosphorylation and activation in
lung tissue of after CLP induction(Xx £ )

1-Sham group; 2—CLP 1 h group; 3—CLP 3 h group; 4—CLP 6 h group;
5-CLP 12 h group; 6—CLP 24 h group; compared with Sham group,
DP<0.05

2.2 3¢ TNF-a #l IL-6 (£ ik

b B [ S p38MAPK. AT IxBa B R 1k 1) #4
AL AARNE A [ 1l 2% TNF-00 A1 TL-6 42444
PIEPE 1, 6, 24 h 3 NIF] s R AT ELISA y2AS ifi
I H TNF-o fl 1L-6 [FAHXT K P . Sham 41K 4
fRERERT IS, HMFFEAFE TS 6, 24 h ¥
TNF-a #l IL-6 FI7KFE S, M SB203580 Fi
PTX TiALBES GRS S P R L . X 5T
SR B 15k AL
2.3 SB203580 fl PTX TiALHI X} CLP i 3
P3SMAPK V5 LK R,

R R E R CLP v LU p38MAPK,
DRI %€ PTX AT HAMEINY, FF15 p38 e 74l
57 SB203580 A—LLHR, (RIS HE KR 1) 5
W, SR IR AL LE . PTX FRAL 3 A B 3k
CLP 5 511 p38MAPK [f1f R 1L, 25 . 55 SB203580
AHALL

-414 . Chin JMAP, 2011 May, Vol.28 No.5

2.4 SB203580 Fll PTX Ak HEXF CLP 5 % 1) IxBa.
AT N,

HAIESE i 20 23 NF-kB /& PTX A5 F i 4 55 JF:
W2 TN ST NF-«B WELALE, H
Western Blot 17381 PTX X} IxkBo IR AL RN o
[F] ISR %¢ p38 AR S 4 il R0 IxBo 35 A IR 5 1,
I EEBE RA LA . 253 WK 2. SB203580 Fi
PTX 7EREAS LS (1 I (1] 5 350 B 2 0] IxBo v 1L,
$2oR p38 MIBEIR L AE CLP % 5 1) IxBo 3 A4 13 72

Wk AR
lh 6 h 24 h
IkBy RN o - - 39 kD
p-IxbBa e t—— 40 kD
1 2 3 4 5 1 2 3 4 5 1 2 3 45
5 w— Sham 4]
bY == CLP+V 4|
4 DY wi = PN 4]
== (CLP+SB 4]
3 = CLP+PTX £
g 2t
Ll ol ol
0 1 6 24

t/h
2 SB203580 & PTX HALFEX CLPFR/E 1, 6, 24h
Ji 48 TxcBo BB (X £ )
1-Sham #4{; 2-CLP+V 41; 3—CLP+N #4; 4-CLP+SB 4{; 5-CLP+PTX 4;
15 Sham # ., "P<0.05; 15 CLP+N #4iLL#%, 2P<0.05
Fig 2 Effects of pretreating with SB203580 and PTX on the
CLP-induced activation of IkBoa in lung tissue after
CLP-induced 1, 6,24 h(x £ s)
1-Sham group; 2—-CLP+V group; 3—CLP+N group; 4-CLP+SB group;
5-CLP+PTX group; Compared with Sham group, "P<0.05; compared
with CLP+N group, 2P<0.05

2.5 Jilifiifsi M2 SB203580 Fll PTX THALHE R4 25N
TR 2AK A W H Sham 2 0F 1RO 25 44,
CLP i3 FEUMALZY )it Kb B4 if
Folli. KTFUIRIE 2 JEA% A 40 P78 T S5 R AE
PR EIAR A, 1 SB203580 BY PTX kb3 JLT-5¢
AR CLP i S5l M. STE
PRSI DR IR 25 B — 3, HARY A W W BRI T
M3 b TH ) TNF-o F1 IL-6 Ko 95 FEA) 45
L5 T R E AL
3 itHig
U i B9 B A SR DR R A 2 1R I A
SR Z R N5 5 5 Sl s . A )
V2 A AE R T AR ST 1) 22 4 RS Ak B 1 O R i
(MAPKS) S N ORI A Ik e e 2B i 8 e i, o
R AR 252 2011 45 5 7145 28 %5 5 1




52 p3SMAPK fE# e R 3% (138 S, kAR 1
JHeEERE 5 A ALL 341, 53 p38MAPK &1L
TSR NS OB =i VI SN [T 17
p3SMAPK (¥ 1 m LA e 3695 A 751" NF-xB
I 20 L PN S A A ) R SR N, REAGFS
HFIBRACI N, 2SS THUA R 5.
O I 7 2 A R B AR X CLP 5 5 1 e
BENE ALL (W)W R 8 (1) B 50 3 B ) NF-xB (135
PEay LU AR sh i pET- R B, [N IkBa R 1L S
BT IxBa 72 240N A% DL K% 5 4K 1) NF-xB A% 5%
£, JETEA NF-xB (L Z40F, SARE L IkBa
Ser’® IBEMRALE ) NF-kB WAL bR &Y. AR 56
iKW CLP %S T p38SMAPK Fl IxBa £F£E0M
I PR A6 8 1 )AL o RS 5 05 1 h R 3 B B
IR RR AL, HE I I AN I 8] A ()36 A J5c 3 ] g T
AR A & (T o S A A AN WL ) Y
B SR B RR AL TS, H5 il o TNF-o F1 TL-6
FIkH 8. M p38MAPK (45 S 31061 71
SB203580 PFHIKr p38SMAPK (1)1 /i AL g W] & i />
TNF-o F1 IL-6 [ A F 25038 it 38 1 s B 28, fig
T M PR AN R p38SMAPK 7E CLP i 3 (1) ik %
S T 453493993 Bl R 1 T

LRI REMET T p38SMAPK. #0355 I~
TWENLH] . IkBa IR A S 3G A 384k |- 5 p38MAPK
(IR ALFAT, 10 H. SB203580 1] LI CLP i
SN ) 4 IkBa BRI, X bt B ORALE
CLP 5 3 (1 i 5 AF W6 43 05 1 i 22 3 7% b
p38MAPK 15 5 il B IH W & T NF-xB ¥ 1k o

244%, PTX 3] p38MAPK HIHL IS 5 241
PTX #0 ] #% fR — Wig i %X ik (phosphodiesterase »
PDEs) ¥ Jll /& PDE, /& i 1 40 i A B4 8 12 iR 17
(CAMP) IR R 19 1 (cGMP) /K ¥ o BT B4 4b
S M 22 B (LPS) A BN B 42 41 Jid 1) BF 5% 3% 1
PTX fig W] W AR 2% TkBa 1% N p65 (KR 1L «
NF-«B [1) DNA & 7 1M 4 il 4 s D5 R0 A 2k iy
e R KRR GE . BN K R (R
APKA)!'®L, A, CLP 5 (I #35E ALT #8 ,
cAMP Fl1 ¢cGMP %} p38 MAPK f# 2 1k 1 NF-«xB ¥
PIIPE R MU B AR TR F5 T3 — 20 1 1 .

S, 75 CLP 5 F 1K UK EEAE ALL ALY
PTX /31 p38 MAPK (1) 23548 5 #l il NF-xB 1

T EBACR I 2557 2011 4F 5 5 28 50 5 1Y)

T AT RE ST PTX HIHIAE 28 Kl 7 TNF-a #1 IL-6 [
Pk, oS e B AR, e AR I AR A
HLAH o

REFERENCES

[11 BERSTEN A D, EDIBAM C, HUNT T, et al. Incidence and
mortality of acute lung injury and the acute respiratory distress
syndrome in three Australian states [J]. Am J Respir Crit Care
Med, 2002, 165(5): 443-451.

[2] ULLOA L, TRACEY K J. The ‘cytokine profile’: a code for
sepsis.Trends [J]. Mol Med, 2005, 11(1): 56-63.

[31 KOO D J, YOO P, CIOFFI W G, et al. Mechanism of the
beneficial effects of pentoxifylline during sepsis: maintenance
of adrenomedullin responsiveness and downregulation of
proinflammatory cytokines [J]. J Surg Res, 2000, 91(1): 70-76.

[4] MICHETTI C, COIMBRA R, HOYT D B, et al. Pentoxifylline
reduces acute lung injury in chronic endotoxemia [J]. J Surg
Res, 2003, 115(1): 92-99.

[5] HAN S J, KO HM, CHOI J H, et al. Molecular mechanisms
for lipopolysaccharide-induced biphasic activation of nuclear
factor-kappa B (NF-kappa B) [J]. J Biol Chem, 2002, 277(12):
44715-44721.

[6] CUI X D, FENG G, ZHANG W W, et al. Effect of
pentoxifylline on the activation of p38 mitogen activated
protein kinase in rats with septic acute lung injury [J]. Chin J
Mod Appl Pharm(1 LA R FH 254%), 2010, 27(9): 767-771.

[7] KUMAR S, BOEHM 1J, LEE J C. p38MAP kinases: Key
signalling molecules as therapeutic targets for inflammatory
diseases [J]. Nat Rev Drug Discov, 2003, 2(6): 717-726.

[8] GUHA M, MACKMAN N. LPS induction of gene expression
in human monocytes [J]. Cell Signal, 2001, 13(2): 85-94.

[91 ABRAHAM E. Alterations in cell signaling in sepsis [J]. Clin
Infect Dis, 2005, 15(Suppl 7): S459-464.

[10] ASADUZZAMAN M, WANG Y, THORLACIUS H. Critical
role of p38 mitogen-activated protein kinase signaling in septic
lung injury [J]. Crit Care Med, 2008, 36(2): 482-488.

[11] SUN ZW, ANDERSSON R. NF-«B activation and inhibition:
areview [J]. Shock, 2002, 18(8): 99-111.

[12] SHEEHAN M, WONG H, HAKE PW, et al. Parthenolide
improves systemic hemodynamics and decreases tissue
leukosequestration in rats with polymicrobial sepsis [J]. Crit
Care Med, 2003, 31(12): 2263-2270.

[13] IKEZOE T, YANG Y, HEBER D, et al. PC-SPES: a potent
inhibitor of nuclear factor-kappa B rescues mice from
lipopolysaccharide-induced septic shock [J]. Mol Pharmacol,
2003, 64(12): 1521-1529.

[14] GIUSEPPE M, ANGELINA M, CONCETTA B.
Mitogen-activated protein kinases and NF-kB are involved in
TNF-a responses to group B streptococcil [J]. J Immunol,
2002, 169(3): 1401-1409.

[15] OBATA T, BROWN G E, YAFFE M B. MAP kinase
pathways activated by stress: the p38MAPK pathway [J]. Crit
Care Med, 2000, 28(Suppl 4): N67-77.

[16] DEREE J, MARTINS J O, MELBOSTAD H, et al. Insights
into the regulation of TNF-a production in human mononuc-
lear cells: the effects of non-specific phosphodiesterase
inhibition [J]. Clinics, 2008, 63(4): 321-328.

WeAi H 3% 2010-06-21

Chin JMAP, 2011 May, Vol.28 No.5 -415.





