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Hypertonic saline and pentoxifylline reduces hemorrhagic shock
resuscitation—induced pulmonary inflammation through inhibiting the expression

of NF-k B

LIUYu, etal
(Department of Anesthesiology, Wuxi 4th Hospital)

[ Abstract ]Objective: To explore the effects of hypertonic saline and pentoxifylline resuscitation on pulmonary inflammation following
hemorrhagic shock in rats. Methods : Controlled hemorrhagic shock was induced by blood withdrawal (MAP,40 mmHg) and maintained
for 60 min. Animals were randomly divided into 3 groups: (D Sham animals (n = 8) underwent cannulation without shock or resuscitation
and served as negative controls; @RL-resuscitated animals (n=8) received 32 ml/kg RL; @HSPTX group received 4 ml/kg of 7.5%
NaCl4+25 mg/kg of PTX. PaO,,pH, PaCO,, wet/dry lung weight ratio (W/D ), and lung penetrating index were determined. The percentages
of neutrophil in bronchoalveolar lavage fluid, the levels of malonadialdehyde (MDA ) and superoxide dismutase (SOD) were measured.
The tumor necrosis factor— o (TNF—« ) and interleukin 1 B (IL-1 B ) in the supernatant of bronchoalveolor lavage fluid were determined
by ELISA method, and the expression of NF-—k B in the lung tissues was quantified by Western blot. Results: PaO, and pH were
increased whereas PaCO, was decreased in HSPTX group when compared with that in RL group (P<0.01). The wet/dry lung weight ratio
and the percentages of neutrophil in the supernatant of bronchoalveolar lavage fluid were significantly lower than that in RL group (P<
0.01). The content of tumor TNF—a and IL-1 @ in HSPTX group was significantly reduced when compared with that in RL group ( P<
0.01). The protein expression of NF—k B in HSPTX group was significantly decreased than that in RL group (P<0.01). Conclusion:
Attenuation of hemorrhagic shock—induced pulmonary inflammation with HSPTX is associated with HSPTX—induced inhibition of
neutrophil activation and production of inflammatory cytokines via inhibiting the expression of NF—« B.
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ratory distress syndrome , ARDS) . % JIF %% o) A8 32 38 4% & 1E
(Multiple system organ dysfunction, MODS )W, BIF5T 7R M AT
B 2 DR AR ARAS K (Ringer s lactate, RL )3 98 H f 7
YRHL A B B2 B B U H R IAE Y, HS(&
BEWSW, H FIIR: 7.5% NaCl 4 mlkg) AT LAPE AR E
MEREER B &AM LR, M B 5 RL M e L
BRI 5 AR ST R A0 A A 3B . R AT A g
(Pentoxifylline , PTX YR—MMEEESY K EFERT
i e . LA B 4 ) LA 3 B AR B , Bt 8 4 PR SR 9 39 L
IS M BT SRR RN . HS 1 PTX 763 5 I 40 L RV 34
BRZIE_ A ARELRRT L {2 HS F1 PTX BHERVLEIH A AR,
2 A ST A T R IR SEA BRI R HSPTX & A5 % il
PAE SN R ) B TT REE B

1 HREFEZE

1.1 ShirFER 5

PR Y SD KR 24 R, R 300 ~ 400 g, M
BB s O, BN 3 A (n=8) fi 2k M
P72 (Sham )4 K BE T FL IR A T E S5 20 (RL )1
INEREKE +PTX B AL (HSPTX 41).
1.2 & sk LA Hi4E

KB TFTELRAGEM A RS 7d, RATERBN T
fEERBTEIYN 12h, TRAT 12 h ZEEREK, BT
2% % B R 50 mglkg BEEES  MEMNERE FABRFEARE, 2
BT BT EA 226 Y, RSIKEE S ER I R
HEW -S4 3h Ik R, BB BB AR T A SN PR RO By
T IEBHBKLA 0.5 mVmin HEE UL, 53BN BKE(MAP) i
# 40 mmHg, B A M AEFE TR BREMAT R 588, B
H BRI L (S MAP 4855 35 ~ 45 mmHg 22 [8], #$4% 60 min,
H 75t RL 8 L) 32 mlkg JLERARHS ST 30 min RETA,
HSPTX A L) 4 ml/kg 7.5% NaCl +25 mg/kg PTX #E 10 min
ARG B2 M (15 min ET5E ), Sham 2K B
{UAESh B Ik B B AR R A R R AR, SR G TR R8N
PE®, SLmE, 2580, i E FE SR e R
BAEBRKE. TRPEULABRTRRR, RREERRE
36.5C ~37.5C,
1.3 A4 &

H 3 24 h B, BUILTE RS2 RT, 2 B A G E R 3 ml,
1 ml FEILSAHT , B4R 2 ml 4358 1 3 , £ & 14 0A I 5 i
% SOD MDA &&,
1.4 XA FMAMERR P AL YCE B85 R A m
FEE F R

KRG, B, FITSE, 2 E/mERBEA
4CTHEEBE KRV 2 K, B REN SmL % 11~ 5ml
EEEK S EHEERSTEAZ YL, R 0.5 ~ 1 min, 7
BRI A R, R HEVE 5 s G 88 2 4 5 ml AU E

1R, W 2 W E RS 3 A M B Uk W (Bronchoalveolar
lavage fluid, BALF) £ W2 B2 14 /5 3 000 r/min 3.0
15 min, BUATMBUTIE SR B, @A T U R E VR P 4HS
B R b IR BEBT B 43 LE s Lowry BRI ZE BALF #1
MNEFEASE, FEMEEHEIER(BALF EASB/MEE
HE&E); BIEBRT -20°CHTE, ELISA B E ¥ v _EiE
B RFERN T — o (TNF-o ) JIL-18 & &,
1.5 BE/FE(WD)IME

BOE TR R pR s TITREAK S EHKRERE
KA 0O CT R BEERME M THE, HEMETE
IR BK R RE . 8/ T E H(mg/g) =( B E - i
FE) T E,
1.6 4142 NF-«kB & @K F

FEAIMA MR TR P IR FRBEEA,
ZOWURRENEESAEARNE, SHER SOpg EAR
BES N AR IR ST, 100°C B 3 min, KLU R E0CH
12% B L Uk A 88, S+ B B (R T %88 5 8] PVDF
&, =6 T AEABEE | h S INAE R NF-« B P65(c-20)
B —actin ZFETUA, #K L EIRRM 2 h, YK 3 IREK
20 min, AT EEFRICH I ERINE 2h, BLER LS
B X ZRAE, £EANAMSEULENEASHSR
B -actin FR (IR WK WHER
1.7 #%itSss

R SPSS 12.0 Sit A AT /4. IR RSB
B+ AREE (£ s )ER, AP EBER A 5, 48tk
RBMEEFZESH, P<0.05 WERBEFHITEE L,
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Sham S RRAFHTH MR 77, RL HBUME(6.62 £0.55)
ml, HSPTX 41K Bk i &2 (6.11 +0.73) ml, 4 [6] L2 R T
SZIHEE N (P=>0.05),
22 BFE AR A FE AR

5 Sham #HMI L, RL 25 PaO, # pH B X8 8 K, K
fb8% 53 e (PaCO,) B 8 F+ % (P<0.01); 55 RL 43 #8 Lkt HSPTX
2H PaO, Fl pH {67+, PaCO, B (P<0.05); HSPTX 415 Sham
ZHAHEE , PaO, \PaCO, 1 pH HX B EHEF(P>0.05) (F 1),
23 34 KAAEEIEK(LPT) MR/ T ELE

Ej Sham #AELL, RL 41K BB SR ST EH B
FHR(P<0.01);5 RL AR HSPTX 4k R E B TS5 .
JAT 2 HE B B R R (P<0.01) , T3 BA 2k i d K 5238 S B i
B M E BB F HSPTX £ H i i85 — R
B ERBEGE 2),
24 3HEXALAFMEE R P m A

L5R WA 2,5 Sham 4AAA L, RL 4K RS0 S S Ih e vt
WP R WAL, R A e B R (P<001),



BXERKZFFIE 2010 F£58 35 58 6 8 (Joumnal of Chongging Medical University 2010. Vol.35 No.6)

— 879 —

HSPTX 45 RL 4AAH b , oK B3 45048 i 0 E 0 R0 v 40 M
B PR A L BA B R % (P<0.01), BERH HSPTX &
4% IR B 55 AR VR R 5 R B R DA BA B B kAR B R
e S AT SR AE
25 34X RfiEF SOD.MDA &F 6

RL 4 RBUMiEH MDA /KF4: Sham HLEEHM(P<001),
it HSPTX #0%% RL #H B 2 F P (P<0.01) ; RL 40 K R ¥
71 SOD 7K 48 Sham 4 18 2 T %, i HSPTX £H % RL 4100 &
ERHN(P<0.01,% 3),
2.6 BKE L AFMAERR LE TNF-aIL-1p K-F

RL K B S EMHEMEBER T INF-o JIL-1 B KPE
Sham 41 2 35 7+ & (P<0.01), Wi HSPTX ZH% RL MM B T
F&(P<0.01,% 4),
277 BUK S L NF-xB & & £k KT

Western blot 2% 5% K 4% 43 45 5 B 7R , Sham 40 K FRUIH
ZH4 NF-« B 2 1 TR R AK(0.085 + 0.009), i RL £ K R,
FHZHZY NF- k B (0457 0.011) BEIE M (P<0.01), HSP-
TX 4K BT Z NF- « B #[H1(0.265 + 0.008)%¢ RL 1 U84
FTFRE(P<0.01) (B 1),

A B C
NF-k B

A. Sham £ ;B. RL 4H ; C. HSPTX 4
B 1 Western blot ¥ NF-x B EAEAREKE

3 it i

RIMERTE R R RASET- N EEFERZ — ., BHB
BORASC T FERA T HMEH BB, &K
FIEH B RS R AU MR RIER N BEARS
BAKRSEIG . TP R A BE S EE E R AL
AR ARDS R MR .

B JUAE R R B T RUE S5 5 B SR MR FLRR Mot
VB RL BEGE- B0rb Mobr 41 M 49 3075 A 55 PR B A T
TR FR AP Z M RL PS8 D L BiFRE
AIE S, TBFE 2L D EIFLER BB AE G5 Frdob 40 M A0 AL AR
Ko B, Bl JLAER AN TERE ST LB B TR
HS RSP B B B A B, IR A ik 2 26 BB, 3
HAEJLABIFEUESE HS GRS/ dr b 40 M AL IR e i,
SR 5B BRI Bt P HS I ARREA S 4 K

F1 3EXBRETUNSIEIFHILLRE (n=8,x 5 )

5 Pa0,(kPa) PaCO, (kPa) pH
Sham 12.42 +0.47 4.17+0.53 7.40 + 0.07

RL 6.58 £ 0.244 7.61 £0.384 7.25 £ 0.044
HSPTX 10.84 + 0.35* 4.89 +0.32* 7.36 + 0.03*

7 ;5 Sham #H L3 ,4 P <0.01; 5 RL 4 43, *P <0.01

F2 34AKE WD LLE.LPH 1 BALF it Aatb B (n=8,x s )

20 1) W/D LA LPI(10-3) BALF R4 Hf (%)
Sham 458 £0.27 432 £0.27 217£3.7
RL 6.18 £+ 0.534 11.73 £ 0.324 549 +7.24
HSPTX 5.29 £0.34* 529 £0.41* 314 £5.9*
¥ :45 Sham 148, 4 P <0.01; 5 RL 41 H&8, *P <0.01
®3 3AXKREMBEH SOD 1 MDA EEBAIHB(n=8x+s )
5 MDA &£ (nmol/ml) SOD & (U/ml)
Sham 5.11+1.13 184.39 + 13.08
RL 10.87 + 1.744 116.54 + 18.924
HSPTX 6.28 +1.25% 157.13 £ 10.45*

¥ ;55 Sham H LB, A P <0.01; 45 RL A HLER, *P <0.01

F4 3EAARISEMOXRRLE TNF-a IL-1B KkFE(xxs, nglL )

A5 TNF- o IL-1p
Sham 2189 +350 51.7+82
RL 4643 £27.14 156.9 +22.54
HSPTX 332.4 +30.8* 1114 +17.9*

75 .5 Sham ZH Lb%E, 4 P <0.01; 5 RL 41 Hed, *P <0.01
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VLR B R, I H A BRI 5T SR EA A v M 40 A H
7R HS BT LA 5% A3 i o o 20 e R | T AE P kAT
PRI S5 L F HS ASREA ROt 3L e B B0E . i
BIRTHARFFT b R AL R HS BT H A ged Bk va Ak

B T 2 M MR T B 5 S A P Y 2R M R SR DA
iS22 ALL f1 ARDS /6 FEH T Wl , IFEMRERT
—FhBEE B E M R AE R B E TR, BT BB (PTX)
Re—BR A IS PEZE ), W R I B T R st LA K SRR i A
FREERGMERG . CIR AT RT3 7 B AR I SR A VB R
B L A R B AR Y I TR TR AR R TR L O
B 0 Ak AR RS B AEE | (R LA D AL ok 1
W, B F HS # PTX WS AEFPLHIIEAHE), B ML
HERBERESSERATREERTE RIS T —2
BB TR, AR T 45 IR HSPTX & 775 RL M e
TR A A5 4R 7 1045 2] TR R RIS , 158 HSPTX Z 45 RL
AR BE B AT E A o 45 R S HSPTX 4K B/ T
T, WHEEEHS RL 4K FAH A B 5 AL, HSPTX
ZH 75 MDA ST RL 41,11 SOD & T RL 4,15
B HSPTX & 75 2k L1 0F 72 K B HE 08 DR AN 6 2 i A5 4 05
P, RMMPERFEIR; TNF- o BB 2 PEAR 40 &4
FEBREMER £ %l MRS B4 — /it TNF- o GBI
3 8 BT 50, RATRWFFR &5 R B8 HSPTX 4K BALF Hi%
o TNF- o \IL-1 B K-8 RL 4 B EREAR, I HSPTXE 77
Ej RL #ELRT LA 35 B I S 6 R 2 SR, 3X 26 5 Coimbra
R SHBISE A R —E

ek MR R 2 At BB NF-k B (R 4 £ 5 25]
i B AR L RN RE I OSSN, NF- « B BT LIRS
RAE R N ARSI Fak , AT SEAE MK F TNF~« IL-1 B
B4, iR AL R AR B R M T, L Rtk
A NF-« B f20 BaSMRIBUE S TG NF-« B, ATiIE Ak
T BAEAEER, R IR NF- « B A4 280K T 98 158 48 i S5 1
WA B NRETRY, A EH, RL K BMHES NF-« BIF
5 Sham AR EL B EH N, 5 RL 41 BALF b7 TNF-« |
1L-1B K FAH—3%, T HSPTX #H K B4 NF-« B 55 RL
AN B2 T, 2 BALF & TNF-o JL-13 H ]
SBART RL 40, reb#Bi i T HSPTX & 75 2 i itk 58 ¢ Blose
RHURE SR KB AT RE S NF- x B (R IBH £,

HHF5EE M HS A PTX MR ATHLRIF R AR - HS £E
F PKC 9 LiF, Wi PTX WIYERF PKC ¥ R ilF  HS 7250

s 20 LR 1 B4 S B IR MAPKp38, 1 PTX I3
4 4 MAPKp38 Al ERK A9ELIE0-Y, B, AT —287
BhoeE A2 I B gl HS B 270 HSPTX B 7R BLIR#Y 2 5E
SRR ZS LK MAPKp38 il ERK 858Kk F .
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