. 276 - AXHGwEEAE  Drugs&Clinic $34% HF28  201942H

SR T xR M %R e KR A R tn ey triFAE R

OEF, EUM, KW, REF, MEM, T o, H4mw
A NRER: REERE, Wk 50 430061

7 E: BR WA AT AR S M AR TR RIS G R EH . 735k KM SD K REENL S A IR, A5
TUHF S FMDT 3. 6 /5 Ulkg 4, B8 Ko x4, BRI R FKTE 20 min PIRCREZEVE 5 mL A8 EhK, SRMT
AR iv3. 673 Ukg ST 5 mL. 4h 5, 4% 30 mL/kg £k BB IKEIEAE 10 min 22 35738 il BRI R 5 & 2 it Ak
Too AERFARTOIRZS 60 min &, HER R IR FLER MR ESV (30 mi/kg) 7E 30 min A3 i R K ST s B R AR Y B .
HEE TG 4 h M2 KB H SR A L BE (SOD). 7 % (MDA); 3 Western blotting 41| Bcl-2. Bax Al caspase-3
FAREE;, WELAEMEERE (BAL) FHEAFRA AN (WBC) §&., HHTIHIEN S, £R SHRUH
B, 6 /3 Ulkg 27t T PRACEEfS il ZH 2R SOD %1 &% 7H&, MDA B¢ (P<<0.05). SHERIELEE, 6 /7 Ulkg 12 A T T
AEPRAS i ZHZY Bel-2 RIS R E A, Bax Hil caspase-3 FiL B ZF W5 (P<<0.05). SHRMALLE, 6 77 Ulkg a4 T kb
{EfliZHZ BAL A WBC S EERD> (P<0.05). 518 6 Jj U/kg 5 R)Ath T TRAL B il P 9y K R 4345 2 oA ff
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Protection of ulinastatin on lung tissue injury in hemorrhagic shock rats

ZHANG Lei, LI Wen-lan, JIA Yi-fan, QIAO Qian-gian, BU Xue-shan, WANG Wei, XIAO Xing-peng
Department of Anesthesiology, Renmin Hospital of Wuhan University, Wuhan 430061, China

Abstract: Objective To study protective effects of ulinastatin pretreatment on lung tissue injury in hemorrhagic shock rats. Methods
Male SD rats were randomly divided into control group, model group, and ulinastatin (30 000 and 60 000 U/kg) group, and each group
had 8 rats. Rats in control group and model group were infused with 5 mL normal saline by tail vein in 20 min. Rats in ulinastatin
groups were tail vein iv 5 mL ulinastatin solution 30 000 and 60 000 U/kg, respectively. After 4 h, 30 mL/kg of blood was extracted
at a uniform rate through the femoral artery of the rats within 10 min to induce hemorrhagic shock. After the shock state was
maintained for 60 min, the blood and Lactated Ringer's solution (30 mL/kg) were injected into the rats at a uniform rate through the
tail vein for resuscitation within 30 min. After 4 h of recovery, SOD and MDA were determined, and the protein expressions of Bcl-2,
Bax, and caspase-3 were determined by Western blotting method. Protein and WBC in BAL were measured, and the histopathological
changes of lung were observed. Results Compared with the model group, ulinastatin pretreatment at 60 000 U/kg could
significantly increase SOD activity and decreased MDA concentration in lung tissues (P < 0.05). Compared with the model group,
ulinastatin pretreatment at 60 000 U/kg could significantly increase the expression of Bcl-2 in lung tissues, and decreased the
expression of Bax and caspase-3 (P < 0.05). Compared with the model group, the protein and WBC content in lung tissues were
significantly reduced by 60 000 U/kg ulinastatin pretreatment (P < 0.05). Conclusion  Ulinastatin pretreatment at 60 000 U/kg has a
protective effect on lung injury in ischemia reperfusion rats, and the mechanism is to improve the antioxidant effect of lung tissue.
Key words: ulinastatin; hemorrhagic shock; lung injury; SOD; MDA protein expression; WBC
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M SER T L —, T I RRE i SR I 45 £ A ™
H B S IERFIR 8 25 R & AR R E BUE K SE T
Ho BIRNR MR SECEMEH . SPEREIR
FIALEEIER R B AT TIRAWEE T, HE AT
) AR R I R PR AR T T, BRI R 2R A 4L
TR 23, A4 3t of Ak T T DA g g
U Tt KA 28O T 2k af PR e o B A R BRI
Hidhi o €5 ik, AT HALHIBEAT 1T Z IR,
RIS AL FIUAL B A R 3P O T DLIE R 2 2454 B 2
St g7 R E AT A R b VR
R, ORI A% B H L S 2 g i ARV E S 0 . Rl
TR OIS w4 T RE AN AL AR,
7w B AR (K AR 1 P, DAL HEdT, SR T
AT REXS SR ML AR o 3 SO SO Al 45 B R4 1R
o PIHCASELS SR FH R SR MLAVEAR SO R, B FE
AT FIAL B R 75 AR G S Bt A A 1 DR A AR
F 5 (RIS W% 5 w] Ay T Pl Ah FE 0T 48 A0 D e ) 2,
FoxF 5w AT PR FH IOLER AT 4R

1 MRFEE

11 UEEFMR

FE2R K Multiskan Spectrum FEtR{X, A5 X 4
2R b FE S 102 (Eastman Kodak), Quantity One 314
(Bio-Rad). {15 H S Al T ()7 AR KRB AR 2
MAHERAF LM, Btk 10 5 U/, Fhitts
031807194); AP il (SOD). N %
(MDA A& (F st EY TREA R AR,
BCA 7l # (BestBio Co.); Supersignal 142 %%
K7 & (Pierce); —#ifud% caspase-3. Bcl-2.
Bax (Santa Cruz Biotechnology). p-actin (Abcam)
AHi% =40 (Pierce) My E R A .

P SD KRR, #RFiE 250~300 g, &%
k'S5 43004700018748, B K 2= SLEe B0
fit o ARSRIG 22w UK N R e AR A6 B 2 25
SHA, AR ER SR T T AT .
1.2 ARG

SD KRBEHL AR, BRI S w4 T
3. 6 77 Ukg 4, FH% 8 H. xTHR4. BIRARE
FRIKAE 20 min PAREEZEVE 5 mL A3 EEK: 5 R
Té )R iv3. 6 /5 Ukg Galfth TiE# 5mL. 4h )5,
2 30 mL/kg £ K BB S IKIEELE 10 min Z )i
PRV R R I AR B, e i S L sl I A K
BB Nk E4ERFAE (404+5) mmHg (3% R R B
YERFARTEIRAS 60 min Ji5, il B L BOR FLER AR A IR

W (30 mL/kg) 7 30 min PYE i bk A0 T £
KERAENET . EH 4h J5 B s .
1.3 XZigkR
1.3.1 SOD iHEMEA MDA AR E 2R &
Ui, (A B AR ORI 221 SOD gk
Al MDA /KF-.
1.3.2 Western blotting £l caspase-3. Bcl-2. Bax
FRIE R BCA VEMIE ALK LiEwh &
FI7KF o & 50 pg B A MR FisWoE T SDS-PAGE
B HER BIHIR A4 2 . —HiEdE caspase-3.
Bcl-2. Bax fll B-actin. %35 K HE S5 HRP 24 14T
HPL (1:20 000> #EE 1 h, HH Supersignal
27 R AR ) Ao B J o A7 P S 2 Ab ER 2%
{8 F 53 ERE AT A4, SR FH Quantity One %1443 #f7 -
1.3.3 EAFRMAME (WBC) KFlE Ei)E
4 h, R A ESRETES 5 mL BERR 2 b hK
BEAT M S I ESE (BALD . EIMEEATIK,
[ A HE4T R (1 A WBC i ¥, i
BCA =71 & I & & 15K
134 HBUENEN Rk HE B KRA
il AT Gete . SRUGFRFE R A A SR B2 R
AN HE P (0=1E%; 1=%F, 2= &, 3=
HE),
14 GitZESh

HHELL xts Fox. f#H ANOVA Al Student-
Newman-Keuls (SNK) H#474t1H 047, R TE 4
Hh (I i
2 R
21 SEMET Xk MR XRAMZELE SOD &M
#1 MDA 7K IS0

iR b, BRG] SOD iR
%, MDA & & REHN (P<0.05). 5L
B, 6 )i Ulkg Za]ih T Wik AE G ZH 4 SOD 5 £
TESE, MDA FEEE T (P<0.05), Ifi 3
73 Ulkg 254 T FAL BRI AR R, W 1.
22 SRMT xR MR KR AZEZR Bel-2, Bax
N caspase-3 FRiAHIF M

xR, BAA KRMAN S Bel-2 &
ik % NB%, Bax. caspase-3 #iAEE LTF (P<
0.05). 5 EE, 6 /5 Ulkg Sl it ] TiAb# A
KM Bel-2 RIAE# LT, Bax. caspase-3
Fik B EWE (P<<0.05), 1M 3 /3 Ulkg a4 T
ACHR R R IEANE S, R 1. % 2,
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xR 1 SRAMTRMMATEXRERAMLELR SOD 1 MDA H)
£ ( x+s, n=8)
Table 1 Effect of urinastatin on SOD and MDA in lung
tissue of hemorrhagic shock rats ( X +s,n =8 )

HH FE/(T UkgY) SOD/(Umg™)  MDA/(nmol-mgY)

it R — 14.62+0.72 1.18+0.24

it — 4.38+0.47" 5.28+0.32"

5] 3 6.1210.46 3.98+0.26

i T 6 8.33+£0.55" 2.83+0.25"
Ex iRt "P<0.05; SHMANKE: *P<0.05

“P < 0.05 vs control group; “P < 0.05 vs model group

X A 3 6 X A 3 6
LR TI(7 Ukg ™Y LR T/(7 Ukg ™Y

B 1 seiniikse AR AH4E4R Bel-2, Bax #1 Caspase-3 &i&
Fig. 1 Expressions of Bcl-2, Bax, and caspase-3 in lung of
hemorrhagic shock rats

x2 SREMETXRMMARTEREMLELR Bel-2, Bax #0
Caspase-3 FIARIENG ( x +s, n=8)
Table 2 Effect of urinastatin on Bcl-2, Bax and caspase-3 in
lung of hemorrhagic shock rats ( X #s,n=8 )

2H 51 ﬁU%/gﬁ Bcl-2 Bax caspase-3
Ukg™

Xif e — 0.73+0.04 0.25+0.03 0.26+0.03

ei) — 0.31+0.03" 0.71+0.04" 0.69+0.05"

5 3 0.42+0.04 056+0.03 0.52+0.04

T 6  0.5240.04* 0.45+0.05" 0.48+0.04*

SxtE4l g P<0.05; AL *P<0.05
“P < 0.05 vs control group; “P < 0.05 vs model group

2.3 LREMBTXRMMREXRMELR BAL F&
H#1 WBC 7K FHI S0
xR i, BB BAL 8. WBC it
B EH N (P<<0.05), SHEMIALLLE, 6 1 U/kg
B E T AL B A i ZH 23 BAL . WBC &%
BEWA (P<0.05), 1fi 3 77 Ulkg EﬂﬁﬂTﬁiMﬁ
RRFHFATE, Wk 3.
&3 BRMTHRMMAREXRMELR BAL FEBFA
MMESENEMW ( xxs, n=8)
Table 3 Effect of urinastatin on protein and WBC in BAL
in lung of hemorrhagic shock rats ( X #s,n =8 )

2053 %U%/Eﬁ EA(mgmg™)  WBC #H8/(X 10%L™)
Ukg?)

pugi] — 0.41+0.12 0.09+0.04

Y — 4.62+0.48" 0.95+0.15"

15] 3 3.16+0.45 0.62+0.13

T 6 2.32+0.47" 0.4040.12*

S HE4LLE: "P<0.05; SHIBIAILLEL: P<0.05

“P < 0.05 vs control group; *P < 0.05 vs model group
24 LRt T XM IR KR AMLELALHLNA
LHIRZ 0

PRI AS 43 .5 T . 6 7 Ulkg Sl fih T Fiikk
2PN IRE Y TV EAR SR VS /Al (2P ffﬁ 3 Ji Ulkg
B EAl T A E AR AR, WK 4. B 2,
R 4 SRMETRRMMEARTARMALR HE RIS
( x+s, n=8)
Table 4 Effect of urinastatin on HE scores in lung of
hemorrhagic shock rats ( X =s, n = 8)

)4%

) FIE/(H Ukg D) HE 174>

A — 1.65+0.12

LRk T 3 1.3540.13
6 1.03+0.11"

LA *P<0.05
P < 0.05 vs model group

LT 6/ Ukg!

LT 375 Ukg™

B2 SRMtTIRMmMEARTRRMEBLBAFEURIFME (HE )

Fig. 2 Effect of ulinastatin on histological changes of lung tissue in hemorrhagic shock rats (HE staining)
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PEARIE, A S S I PR 3 7 Hh R A
RS, SRR 5, AHE R PUE & Mk
PR K BRI 2 23 S A RO g 3, R IAE
MDA =4l SOD JiEEF#{K. MDA 2% H HJE

B SE AL B =), DRI MDA B35 N Sk
U0 15 B A R A AL B 501, 4R, SOD #iiA
R B Z R AR5 D RE ) E BN N DA A,
AR i A A DO DURT T g i
T Rl T3 i SOD I MDA Sk B 1k i 41
PRI, BT T IR 5 St 2 B 5 S A T T AL B AT 2k
i i P HEVE At 20 23 b SOD 35, B4k MDA 4 &,
Peon L m AT FRALER W] LTI R i PR A 2 2R
At .

FIERER AW S T 8 BTS2
ApAE T, ACSeibin R P44 MDA & & Al
SOD it 5 i £ Bel-2/Bax LU % VM 5%. Bel-2
1 Bax & T Bel-2 Kk, O E NS 341 H1AE
ToREEN R —. SR Bel-2 I RERIN 2 —Fh
HEWGIM RS, AT AT At T, e mT A
S 2 A . TR AU R B Bel-2 fg
B BHL 1 4 il ZH 237 N 1 — S 38 PR i af P E VA 45
fitl, R, Bax UZRBLH R AR IAET R
2 Bax i ERIANT, ATRETELRARLRMEE b s i 5L
FLER, BN (2% ¢ 207 HoR™ . Bt Bel-2/
Bax & [ FL 2R AT e & 4040 J5 40 B A7 1) O . AR SE
IS4 R BN, SR TN Bel-2 3Rk, P Bax
ik, IS5 Bel-2/Bax LN,

caspase-3 i ¥ & Al U A T2 K S L 1) g — K
HE, Bcl-2/Bax LLAEAZ T caspase-3 £ 3Kk 1A
O R, iR A A BT e S E
caspase-3 Jifk, VHILH caspase-3 S5 T YLtk
27 - DNA B 53RN 20 ff B SERH PR S5 DG BRI e 4 P A2
B, MIMTRIE T At T i B B A AR . i H
CLAUESEHR L PR 2 55 caspase-3 VLIRS
200 FEARTE A, Bs th 5o 7 o P S
2 caspase-3 [ RIAH W E W N, 5 LART R
F—5 Mah, LI M SR S w Al T P H A
T caspase-3 RHKIE.

S M BB T A A L PR T e R B B )
REPERSG Bl M HLH 2 —. HISET R A g B Il
Retn B s R AR A, b & Bel-2/Bax 1
N caspase-3 FIAM NN, EITBWIEAFHIME 5 IE

B, BASHMRZEIT I, Bk, st
I T 5 R MBSO T BRI N, AT T
M, S ThieE s Bl A,
MR P F AT TRAL B k> TR L SE BAL
HEEE M AR S &, PR TSR R 4
FEom 5 F AT FRIAL 3 AT B S R R O PR L AR
4545 o

{ER X T A — e B S5 1 ) PR 75 A e,
ELFE KA IA) 55, 7 J (UL % ) 1] DA B 5 it 845 1)
I RN A B = AHOME . DRk, ARSI 7 75 AT AR
R e — PR

TEASZIG W R B R AT TiALEE 2 A2 T 2k
AR 7 K R B35 4% - 6 75 Ulkg &) 4t Fiikb 3
TR 4HZ MDA &, &5 SOD iEt. 6 /5
U/kg & @4t T HALEERESE I Bel-2/Bax LhiE, P&
caspase-3 )ik . 6 J3 Ulkg 12 &4 T AL FE A LA
BRI il ZH 20800 LA SUR 22 20 . Sl s 6
77 Ulkg 52 a]flT AL EE AT LA Rk B i
glhEmmmiG, HAAYER RS PUEA L.
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