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[ Abstract] Objective To observe and study the effects of sivelestat on acute lung injury in dogs
with severe burn-blast combined injury. Methods Thirty-two male beagle dogs of clean grade were divid-
ed into 4 groups: uninjured group (U), combined injury control group ( CIC), combined injury + low dose
of sivelestat group (CI + LS), combined injury + high dose of sivelestat group (CI + HS), with 8 dogs in
each group. Except for the dogs in group U which were not injured, the dogs in the other 3 groups were in-
flicted with severe burn-blast combined injury. According to the Parkland formula, the dogs in groups U and
CIC were infused with physiological saline, and the dogs in groups CI + LS and CI + HS received sivelestat
with the dosage of 0.5 and 2.0 mg - kg™' + h™" respectively in addition. The 24 h continuous intravenous
infusion was carried out for 2 days. At post injury hour (PIH) 6, CT scanning was conducted to observe the
lung damage. At PIH 2, 6, 12, 24, and 48, mean arterial pressure ( MAP) , respiratory rate (RR) , extra
vascular lung water ( EVLW ), pulmonary vascular permeability index (PVPI), PaO,, and PaCO, were
measured ; the contents of neutrophil elastase (NE) , 1L-8, and TNF-a were determined by ELISA. At PIH
48, all the dogs were sacrificed, and the lung tissues were harvested to measure the wet to dry lung weight
ratio. The same examination was carried out in the dogs of the group U at the same time points. Data were
processed with analysis of variance of repeated measurement and LSD test. Results (1) CT images
showed some exudative lesions in the dogs of groups CIC and CI + LS but not in the dogs of groups U and
CI+HS. (2) No statistically significant differences were observed in MAP at each time point between every
two groups (with P values above 0.05). The RR values in group U were significantly different from those of
the other 3 groups at all time points (with P values below 0.05). The values of EVLW and PVPI in 3 com-
bined injury groups were significantly different from those in group U at PIH 6, 12, 24, and 48 (with P val-
ues below 0.05). The values of RR and EVLW in group CI + LS were significantly different from those in
group CI + HS at PIH 12, 24, and 48 (with P values below 0.05). The values of PVPI in group CI + LS
were significantly different from those in group CI + HS at PIH 24 and 48 ( with P values below 0.05). (3)
The levels of PaO, and PaCO, showed significant differences between group U and the other 3 groups at each
time point (with P values below 0.05). The levels of PaO, in group CI + LS were significantly different from
those in CI + HS group at PIH 12, 24, and 48 (with P values below 0.05). The level of PaCO, showed sig-
nificant differences between group CI + LS and group CI + HS at PIH 24 and 48 ( with P values below 0.05).
(4) The contents of NE (except for PIH 2) , TNF-a, and IL-8 showed significant differences between group
U and the other 3 groups at each time point ( P <0.05 or P <0.01). At PIH 2, 6, 12, 24, and 48, the
contents of NE in groups U, CIC, CI + LS, and CI + HS were respectively (69 +21), (83 +24), (80 +
20), (75 +17), (72 £27) pg/mL; (66 £24), (196 +20), (231 £26), (252 +25), (266 +22) pg/mL;
(71 £22), (180 £27), (214 +£21), (194 £24), (218 +20) pg/mL; (68 £22), (136 +24), (153 =
22), (146 £26), (150 £28) pg/mL. NE values in group CI + HS were statistically different from those in
groups CIC and CI + LS at PIH 6, 12, 24, and 48 (with P values below 0.05). The contents of TNF-a in
group CI + LS were statistically different from those in groups CIC and CI + HS at PIH 24 and 48 (with P val-
ues below 0.05). The contents of IL-8 in group CI + LS were statistically different from those in group CI +
HS at PIH 24 and 48 (with P values below 0.05). (5) At PIH 48, the wet to dry lung weight ratio of group
CIC was statistically different from that in group CI + LS or group CI + HS (with P values below 0.05) ; there
was also difference between group Cl + LS and group CI + HS ( P <0.05).  Conclusions Sivelestat, es-
pecially in a high dose, exerts a protective effect in acute lung injury after burn-blast combined injury
through improving the index of blood gas analysis, ameliorating pulmonary edema, and lowering the produc-
tion of pro-inflammatory mediators.
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A0 + /N G 4k ok T AN 2 8 30 +5° 26 +4* 28 +4* 27 +5° 29 +5°
A0 + K TG4k F a4l 8 32 +5° 27 +5° 31 x4 34 x4 35 x4

Ry bR 22 5 7E A A0 R A AR B AR I T R B 41 PaCO, KF- 51 mmHg =0. 133 kPa; o 045 41 5 5 & 15 6F 1R 4 4b 34
RZ 3500, F =242.074, P <0.01 ;i [a R Z F80%, F =0.939, P >0.05; i E L HEA/EM, F =0.643, P >0.05;% &4 + /N7 & 7 4 5k 7]
MASEA U BAGEEE EHN, F =0.682, P >0.05; I A H R 800, F =3.272, P >0.05; FiHELHEMEM, F =0.161, P >0.05; %
G0+ /MR EVT Ak RN 5 B G 05 + IO P 4k Rl AN A AL PR 3R E40N, F =10.990, P >0.05; B [AIF R 400, F =6.943, P <0.01;
PiZZHEAM, F =3.153, P >0.05; 5 R4 LB, P <0.05; 58 A Hixf AL, P <0.05; 58 & 05 + /N 4 75 4 ok 5 2 e 4%,
“P <0.05
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w4k RN K55 )5 6.12.24 48 h NE 58 515
XA EZ A0+ /NFIE P4k A iR 22 7
B (P EHEI/NT0.05), W3R,

KRB R A WA A TNF-o 5 55 3 41 He s ¥y 25
SR (P EB/NT0.05), 845 X ARG
12 .24 48 h TNF-a 55 A 15 + K5 & 75 4k A 4l 4l
P22 R 8 ( PE/NTF0.05) 84510 + /M
PR WML K 4G J5 24 48 h TNF-o 55 4 i %t
MR A5 + R 2 v 4 ok w4 L 2 25 5
B(PEH/NTF0.05), WLES,

AR BT R A B A AT TL-8 555 3 4 by 22 5%

B PAEHI/NT 0.05) ;2505 + /N 04 2 ok w4l
R A3 24 48 h IL-8 5 & 15 + K5 it v 4 ok w
A EFHE(PHEE/NT0.05), LK,
2.5 T

REGARMWE T REL R 6.1 +0.6, EH
B + /NG VG 4E K B AR RN A + RO VS 4k
R RS T s 3 7.9 £0.7 R 7.2 =
0.8, 5EAGX R (8.6+0.5) kiKW LT
(PAE¥I/NTF 0.05), BA 0 + K50 & 8 4>k 7] 4h
VT T R E S A + /N T R W A4
B, EFAGITFEL(P <0.05),

Bl (P <0.05 8% P <0.01) ;58 & 0% B4R G5
24 48 h IL-8 5E &4 + /MRl VG ik Al emdl b 3
92 S (P EH/NT 0.05) )5 612,24 48 h
IL-8 5% A 05 + K 7 4 o w) Al 4 e 5 ¥ 22 57 1

Wig
Bedis Aok ol 45 24 R] i R 4 AU R A %
3 AR AR 00 03 o A e Ay WA B B

T A G RATE A RN i S B B LA (pg/mL, & £ s)
41541 RE(H) fiJ5 2 h fiJ5 6 h fiJ5 12 h fiJ5 24 h fiJ5 48 h
KEA Ul 8 69 =21 83 +24 80 +20 75 17 72 27
AR VipaRiekiil 8 66 +24 196 +20° 231 +26° 252 +25° 266 +22°
A5 + /N i PG 4 ok R g4 8 71 £22 180 £27¢ 214 £21* 194 24 218 £20*
BEM + K a a4k 5] 44 8 68 +22 136 +24%¢ 153 £22 146 26 150 +28%°

T« g Gt ) 22 5 7E S A WAL A AR S, 349 ] IS W A 380005 200 v PR A0 A A KT s R B A S A 4 xR Ak B R
TR, F =3591.460, P <0.01 ;] [ 2 E400, F =60.448, P <0.01; A2 HAEM, F =55.204, P <0.01; 8 540 + /N 74 45k =) 4
2155 5 45 5 0 HE AT A B P 2 AN, F=36.640, P <0.01 ;1R[] 53¢ E 4007, F =198.980, P <0.01; i HZHAEM, F =6.170, P >0.05;%
E 5+ /NI VE AR W AN AL S A 05 + RO G 4k ok W) B A AL B F AW, Fo=105.169, P <0.01; B i) K ERON, F =6.608, P <
0.01; i HAA], F =6.041, P <0.05; REMGALLE P <0.05; 5 A% AL HE, P <0.05; 55 & 45 + /Nl B 75 ik =) 4 41 1
#,°P <0.05

#= 8 A QHRAFEA S TNF-o L3 (pg/mL, x £5)

215 RE(H) il 2 h fif5 6 h fifG 12 h YiJG 24 h HiJ5 48 h
REMH 8 44 £21 48 +20 42 £25 46 £20 47 £22
R VpoREEil 8 92 20" 226 +24° 274 £22° 326 £21° 337 £21°
A5 + /N TG 4k R R Al 8 93 +20* 216 +22° 256 +23° 295 £21* 314 20
A0 + 5 BV 4 ok w4l Al 8 95 +22° 205 +24° 238 +20 263 £21%* 274 =19

TE s e it ) 22 55, (0 2 & Ui 405 )5 45 B AH AU, S A I T SR 3045 41 TNF-o KOV s KRB AL S B A i 0 IRAL AL #E IR R 500, F =
2370.176, P <0.01 ;i Al [H 2 E40%, F =116.767, P <0.01; i 28 AR, F =115.596, P <0.01 ;8 &1 + /NAl R PEdi ok 7l a1l 58 &
ikt BRAL A B R 00, F =14.026, P <0.01 ;i [ B 3 E400, F =511.411, P <0.01; & HAEH, F =3.655, P >0.05; & & + /b
F BV i ok AN AL 5 A5+ JOR R TG Aok R AR AL AL BRI AN, Fo=12.159, P <0.01 ;0[] L3 E24, F =360.847, P <0.01; &5
GAER, F =3.159, P >0.05; 5 RBUGHLE ,"P <0.05; 58 S xI B L4 ,"P <0.05; 58 &0 + /NAI BTG4k 7 a4 g, P <0.05

R AARANFEAE L8 L (pg/mL, x +5)

4 51 RE(H) #iJ5 2 h )5 6 h fiJ5 12 h i) 24 h HiJ5 48 h
AREA 8 56 £24 58 £24 68 £27 60 =30 68 +26
24t B 4L 8 109 £27* 267 +27° 320 +26° 376 +24¢ 397 27
A5 + /N TG 4k w] R Al 8 91 +28° 246 +28* 277 +30° 336 +23" 361 +25"
A0 + RO BV 4 Sk w4l Al 8 98 +30° 186 + 27 197 22 219 £ 274 246 + 28"

WAt ZE R AR SRS AT, YRS T LB A L8 K KRB ASE A BALHFEAR ER N, F =
3468.168, P <0.01; A F R EHY, F =65.730, P <0.01; FiE L HAEM, F =56.487, P <0.01; & 545 + /Nl PG 4ok "l a4 5 & 4 ikt R
AN HIPE 2 AR, F =27.069, P <0.01 ;K[ B2 S35, F =142. 111, P <0.01; FiZ R H AR, F =0.281, P >0.05; 5 &4 + /N & 74
Aok NS R A0 + R P4k "l AN A A BRI R B0, F =144.203, P <0.01;iF A HZE 3400, F =91.874, P <0.01; W F s B AR,
F =9.941, P <0.01; SREMHGALLE, P <0.05,°P <0.01; 55 553 IBALLLE, P <0.05; 55 &4 + /I T4k 714441 L, P <0.05
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i  IN R B JE A R e i Y E AR 2 — , AT
T 51 % s i 4 B 40 R ph T R A R
25 W R A, T LA oo Jp A 60 X LS e e i, e o
2B st il S R e B AR AR AR AN R - (1) RAE X
N, HLEE R AT WA B v 2 A 5 Tl s o8 K
PR A SR AR . I VR P AT A I B TNF-o  TL-6
IL-8 L B P 3 1 g T3k B3R (2) i
I o R I, A Te" - N R E R
AR 12 77 32 A 0 il o 4 aE A S R B oR R R S
1 J il 2 231 A5 0 3 P A B i 458 A it o o £
FEHEr L (3) 4 4N AN LA B N B A A7 4
PR EABABE N, (4) B R G RE. bE
A B 5 BB E A A O TR R B 0% 9 I ML R S R R B,
A5 Al v 6 40 i 5 P9k DL B L, b SR L
i R S AR AR AL e R R S R
T B T A T L P B AN B A 45 N E I ) BE S
B B N de 2] L™ S il ) 38 R A T
A, 5 m MUK S, S BUNE SR B R B R IK T, B EL,
SR A N AR A TR o RE R T, DA A AR A R S
Bh A 2l A5 DL BT AR SR T B G R

Chai %" BFFEIUE 52, B8 w8 & 15 K U493 e T 36
FEVEW T NE TG R A = 5 2 d ik, A
W3t 22 1) NE 3 2 22 g 42 1 5 v 1 A7 48 e o fil 20
U R 506k, RO NE A R R R E
I SRS B I L 245 0 . K R NE [R] B 8
23 BT 240 L () 1) 5% %% 34 3 R A0 i 1) ) S RE, — T
TE 325 o8 101 657 308 57 PR 3G I, TR B K i 5 53— T B
TNF-o Fil IL-8 [ B, i FE 48 5E S I o

AL 5| A VG 4E K w AAE R be vh 2 G 05 A
S7 AR PR 25 W . O R R 1 NE 3
T, TE BN 20 Bt 40 5 R, G I A X M 5 A £ B
ARDS FU9R I8 M il 45 P4 5E i i) 5500 B8 I I R IR YT
mh, AT DAk i v 2 i B B R A KT LD B
WAL R B ], 5 2 nl 3 gk e 3 A 45 405 R G I T RE
LI F R IE R . LU G T 74 4 >k w40 5 H 1)
WRE R B h fE E A S M B
R T . SCHRIESE 2 h e 25 8 Ik 5 7 45 ok w4h
0.5mg-kg '« h "JEAMWEER 11.7 pg/mL"™ |
EFRG G MR E R VAR AR EE N 0.5,
2.0 mg - kg_] ch "2 AN,

A 5T i 4G RR VEVLW (PVPL L &% Jiti ¥+
G e b OR SA MK B R WS R, 5 P AR
FIHIRIT AL HE, B A % B4 R 5 )5 RR OB &2
P, EVLW 1 PVPT ¥ 81 & Tt &, 38 7 il K i A A o0

% 5 M W 0 R T 4k W NS RR U
2% EVLW #I1 PVPI {ﬁ%{E‘E,PaOZ\PaCO2 YA Rk
o PR I E SR BN, A0 + /ANl
VU 4 SF ) B 2EL R A2 407 + R i T 4k ) ik 2L 2 )
FSEWINL A + R PG 4k w4k 4L 5 ) itk
IR BE R 45 2 A g b A

ASmrh B A R A5 g NE | TNF-a
I IL-8 %5 96 4 PR T~ 37 B 7H 5, i A 6 4 ok 1 A0
HAFH BRI, NE — B8RO & 58 261k, B
iR NE 2 H7 25 e i vk 35 1 DR R K 2R 1
FIHAL ECM B3, 3 0 B H2 300455 N 2 40 i 5 805 22
AR E . TNF-a fE S S o ok 20 i 2 0 T 1
R AN X — 1 5 B0 A M TR 9% E R A R R
I TNF K 77 A2 3R oE AL, 7T 515 4 &k %
Mo FHXNTFRE A + /MR EVEHER A A, EH
B + 70 5 UG 4 o W) 42 R TL-8 K7 W B RE IS
A W15 H7E N 8 2 TNF-o 03 F 19 A549 40 i
7 2 R TL-8 i B A% 20 i Ak 2 11 1 (MCP-1) I A g
BARHE (1 ~ 10 pg/mL) fY P8 4 4 = 44 B 40 461, (5
IL-8 1 MCP-1 fE Bt 5 v Ji (100 wg/mL) f 74 4 5 7
B, 38 o IL-8 Fil MCP-1 () RNA 21k th 75 3 2%
LGSR A S B 2 R 1 O PG 4 Ok R AN TE R
JE R X TNF-o A1 TL-8 () 310 41 250 56 56 o &

ZE LARMEFE AR I (1) X v & & 5 R F 0
FHVG 4k =) 4h B8 2438 1< 5 B8 b, BRI EVLW A
PVPL, & 35 i 52 il /K Ji 5 (2) 74 46 4 =1 490936 77 7T 40 4l
fiJ5 NE Fl TNF-o [ TL-8 &% 4 4 [ 7K, i 4= 5
RAE I 5 (3) FH) 1 1 VG 4 >k =) 4l %) e v 2 A 4
Re L P AR5 B9 SR 4P 1 PG R g BT 2 i )
X e w5 A 03 0 I 8 17 Mk B T T Ak R S
BLEIA A i itF — 20 483 o
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