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Early treatment with small dose dexamethasone attenuates seawater immersion-induced acute lung injury in

dogs with open chest trauma
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[ABSTRACT] Objective: To investigate the effect of early dexamethasone treatment on seawater immersion-induced acute lung
injury after open chest trauma. Methods: Twenty-four animals were evenly randomized into three groups: control group (CG),
seawater group(SG) ,and dexamethasone treatment group (DG). Animals in CG group only had open chest trauma, those in the
SG group were exposed to seawater after open chest trauma,and those in the DG group were treated with dexamethasone (1 mg/
kg) after exposed to seawater. The vital signs of animals, plasma osmotic pressure, lung permeability index (LPI) ,and peripheral
white blood cell count were observed 0,2,4,6,and 8 h after trauma. The plasma samples and bronchoalveolar lavage fluid
(BALF) were collected for testing the levels of cytokines (IL-183,1L-8,and vWF,ezc. ) with ELISA kit. H-E staining was used to
observe the pathological changes of the lung. Results: Compared with the SG group, the pathological changes were improved in
the DG group; the plasma osmotic pressures were similar between the two groups; and the pulmonary permeability index was
markedly decreased in the DG group (0. 03940. 006 vs 0. 055240, 002, P<C0. 05). Besides, the count of peripheral leukocyte( X
10%) and plasma IL-1p3,11.-8,and vWF(pg/ml) were all markedly decreased in the DG group compared with the SG group(WBC: 21. 52+
3.21 vs 24.8142.08; TL-18:72. 84438, 42 vs 131. 90£35. 39;11-8.45. 21£16. 39 vs 88. 26 6. 66; vWF:0. 47+0. 08 wvs 1. 0310. 09, P<C
0. 05). Conclusion; Early dexamethasone treatment can attenuate the inflammatory injury of the lung in dogs with open chest trauma after
seawater immersion, providing more chance for further management.
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O ALL (R ok & A R 55 A0 1 . B EI R B = AT
R DA B B ROR PL2x  JE A A T I (R, Hb 2E K
P02 N T8 AW B B 3R rb A W A ] e s B TR
Z— AN EEAR /N Y 7R S0 n] B A ] 2 R E A
JBT 086 B R, ELASE O A6 3 5 T UK R IR Y R R
B2 Y NS NIl SUURER U DIV RER: I S VA i B S @l ]
AHOCHIF ST RS PRI AR S92 50 WL %5 400 7 1 b 28 oK A%
XoF R 38 T s O i KR B ALL 952 e, R4
R A0h H R R JT

1 MBFFTE

1.1 R GEfe R om  FRENFER
K24 R AR TP FRE P L. EHIES.
SCXF-51-2002) , /& JFi#E (15 + 3. 56) kg, M AR,
Rl L 43 1 Xt BB 2H (control group, CG) . ¥ /K 4H (sea-
water group, SG) Fl #i Z€ K #& 41 ( dexamethasone
treatment group,DG) , B4 8 H,

JiA S8 s ) R AT AR & 12 h, R &R (20
mg/kg) FHHRHT (0. 1 ml/keg) LA AR, 7 55
TR A e, 2 1 R A A U A B R S
T HL AP 20 B A O S DK R S0 K L 20 ) A
Wik K gl Jik 4 I L T A 2 . % s AR Ik
R B Bk . S BROSCERS Y R B, CG
W B T RAME 4 RFRLER 0.5 ecm YTH
1 e BB i 5 R SO 8 T8 B P AN L M R 45 11
J 10 min, AEES B MG 0, SG 4. [/ CG H i1y
YIA 5 RKASAHE 5 min 5. 572 B 50 ml 74585 2859
BE] 11 1] g Jes PN 92 18 78 AN T 7K (35 ml/kg) » 10
min WEEHIF4E G 1 N Z £ . DG 4. #% 8 SG
7B KR B O 105 T K HE T 30
min 57 28 80 KR S L ZE K AL (1 mg/kg) . AT
JK e BT 08 v SRy o =T T E 5 T 4 4 1 v [ R R

T U K FE BN AR B . 2B TR 1 250~ 1 350
mmol/L,pH 8. 20, kT 1. 05~1. 06, LI = EE
25°C, N Tilg/KIRE 22°C,

1.2 HAAGRAFHmEMN S FHE 0.2.4.6,
8 h B MR ik i A S ki, A 5 8 h A AE BEER K 15 ml
HEAT i v S AR i T VR R R R S I I
W (BALF) Jf [R] B 72 fili 20 2 bR A, #% ik il A1 BALF
FHE AL, 3 000 r/min B0 10 min, 43 &5 1l 3%
BALF EVE W, —20°C IR A7, M 2UhR A —80°C Ik
e,

12,1 MARFHE WA 0 [E— A7l 2
U 4 % 2 B EE [ G2 48 h DAL, 4% BE B B0 B 2
TBER O W ORE W] AW YR
H-EJe i, J6B8 T UEH Bl i x|

1.2.2 ¥ %% fo il o 48 3% 45 % I ki 4%
A AH 1L 3% 38 i JE (plasma osmotic pressure, POP),
fif5 8 h il BALF Fifi 3% b S8 B & &, 153 Mg
i % 8 %0 (lung permeability index, LPI), LPI=
BALF 8 & & /388 11 & &,

1.2.3 SNEAME@ABERLERERFHAEN Hb
JEL L A0 B AT S5 0 R A A, i B/ ELISA R
AU ELISA 200 ifn 3% % 4 I 5~ 1L-18 1 1L-8
IRV PN R A B A 3 1 A= b A LA 1 1l A e TR
(von Willebrand factor,vWF) 7K,

1.3 %itsa®m KM SPSS 10. 0 488 f4 f1 ib
PRI, T GEORE 09 B R O 2 ik L it
g €T N R o T I 8 a1 S € o
i Pearson #4387, IAERIEL, v4+s ¥R, P<
0.05 HZEFAGI#E L,

2 &5 B

2.1 WERMSHAZRBEN 0 K105
AX IR (CG) MK 2 (SG) i 8 oK #5697 4
(DG il 8 h Ml 24U # AR b, H-E Qb
FEGAE T AT UL X RECZE il 9 245 4 57 L B A0 I A R
FE ML DS 40 T L i P O B 9B L I 36 TR
B JC IR Jd 154 6, Vi K 2L i 36 R G R) R 2 BT
I 7K B, A0 A 2 S A DX Sl 6 2 A 1 o 4
B IR i 76 A S 6 35 o 25 4 L B A A T sk DR
I i D 5 R i 96 N A K R R R L Ml SE K AN 2
AR ARSI K A (F i 6 BE T L K b s L R M A
JHEL 95 i Uk 0 s A A VA K ZH R R U (TR 1)
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Fig 1 Effect of dexamethasone treatment on lung tissue damage

CG:Control group; SG:Seawater group; DG :Dexamethasone group. Original magnification: X 200

2.2 REXRShRLEERGY A WEK 1PN,
Xof B 2H 113 9% 37 s B B[R] G b 35 AR Ak i K 4 7E 0
J& 2 h FFAR B FE i (P<C0. 05) 5 3 2 K T Ak 2 XoF
MKIZ MG 78 5 AR L TC B 35 52, H i o Ik

JE 5E R ¥ K4 Na ™ FCL iRy vk B B 5 72 328 38 T+
B UiJE 2 h 800 h 225 W2, 3 R AR AL B L X
FESFEZEN)G 4~6 h I, K0k 4L E
HN 2R BTG B LB

R 1 OMERRI MR EEEH M

Tab 1 Changes of plasma osmotic pressure after dexamethasone treatment

[n=8.7r+s,cp/(mmol « L71]

Time after treatment ¢/h

Group 0 2 4 6 8
cG 288.81+2. 29 288.55+6. 50 291.51+7.83 291,03+ 4. 98 289. 95+ 5. 99
SG 287.66+6. 77 326. 6653, 452 329.42-44.58" 2 330.7346.35" 2 332.91+£10.162
DG 315.89+7. 18 322.90+5. 67 323.38-£10. 16 327.0746. 210 328. 4648, 250

CG: Control group; SG:Seawater group; DG:Dexamethasone group. * P<C0. 05 vs CG;% P<C0.05 vs 0 h

2.3 HEKANEEE R (LPD & Hm  WFE
2 7R I 7K 20 BALF th & H & & 1 PP A0 IRZH
BB Th . 22 5B G2 3 L (P<C0. 05) ; M ZE K A%
Tithh #1 5 BALF 8 F1 & & il LPT 80 K 41 1 3
FEAR . 22 5 S22 8 L (P<C0. 05) , 0 Fb X HR 2475
HEBERR,ZRAGIFE L (P<0.05),

F2 BALFMINMEHPREAEE
R iR E iR
Tab 2 Protein contents in BALF and plasma and

lung permeability index

(n=8,x=%s)
N BALF Serum
Group on/(g+ L7 es/(g+ L7H LP1
CG 1.95+0.57 71.4149. 42 0.02640.007
SG 3.97+1.58" 71.2446.45 0.05540. 002"
DG 3.01+£0.45*4  75,58+6.93 0.03940. 006 A

CG: Control group; SG: Seawater group; DG: Dexamethasone
group. * P<C0. 05 vs CG;4A P<C0. 05 vs SG

2.4 HWERMNSBEIR LT G@mF XERF AL
e W 3 s, & A8 m 1 40 B 5k bE

B[R] 3 R HE AT R T R (P<<0. 05) . XTHRAIGifE 8 h
P14 B 350 403 I B 2 T R (P <20, 05) 1 7K 41
)5 2 b 20 A R B0 A 45 B T R (P<<0. 05)
H B ZE /T X R4 (P<C0. 05) ; /N7 i M Z8 K A (il
MG BT WBC W& TED S 6 h TR IR A BT K
(P<C0. 05) , $& 755 Hb ZE K WA A 400 1) 5 RE 52 07 i 4 T

K LR B rp TL-1B. 118, vWE ) B I []
MIHERS T35 2 h 8 4 h A5 P T+ (P<<0. 05) . {1
xR vWEF R W AR (P>0.05), HIiFK
ZH A IR AL 3 T (P<C0. 05) ; #b ZE K MM IR )T 4
IL-18 F15)5 2 h,vWF FiJ5 4 h,1L-8 FiJ5 6 h
HC i 2R K- 5 0 K A I I R (P <<0. 05) , 3R b
FEARNSA 0 A 20 W

3 i it

¥ I e 03 4 O K IR I B0 ALL 19 K9 BIL A
B RS 2% RO RO . HC 2 40 4 i 40 M ) 4 45
P30 2k A By SR B Y [ 4 458 3 . 22 il 5 E A o
Z45 T Al )5 ALL £ 4% J3 ) 8/ Ffe 2 5848 )
I H T SRR IR T L RO ) Y K 4 4
BAMELAFENT I 6~8 h A B B8 g I )45 B fif , & AR
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Tab 3 Changes of leukocyte and inflammatory cytokines in peripheral blood after dexamethasone treatment
(n=8.x=%s)
Time after treatment ¢/h
Index
0 2 4 6 8

WBC(X10°/L)

CG 14.2642. 00 13.78+1.51 14.72+1.08 16.5740. 87 18.5141. 434

SG 14.0942.07 18.1743.4774 21.59+2.42° 4~ 24.57+3.11*4 24.814+2.08" 4~

DG 14.18+1.95 17.91+1.91 22.32+6.09°4 20.21+3.62"4 21.52+3.21"4
IL-18 pn/(pg » ml™1)

CG 33.99+5.91 38.93+7.83 44.78+10. 745 48.25+12.734 50. 0949, 654

SG 32.66+4.63 123.82446.39" 4 144, 11429, 7274 106. 714+37.18* 4 131.90435. 394

DG 30.2447.71 79.11+16. 8424 90. 97441, 9944 92.35+55. 3824 72.84+38. 42> LA
IL-8 ps/(pg + ml™ 1)

CG 31.31+3.11 40.65+16.75 38.41415. 30 47.74+10. 874 46.34+7.182

SG 32.61+2.30 68.624+18.57*4 79.91+8.2474 77.79+11.0174 88.26+6.66"~

DG 32.8844.59 82.49+17.574 68.92+22. 87404 60.58+18. 3504 45. 21416, 3904
vWF pp/(pg » ml™1)

CG 0.5340.08 0.6140.10 0.57+0.16 0.4940.13 0.5940.19

SG 0.5540.07 0.5940. 10 0.76+0.08*4 0.85+0.08*4 1.03+0.09*4

DG 0.5740.05 0.6140.11 0.6040.094 0.56+0.084 0.4740.084

CG:Control group; SG:Seawater group; DG:Dexamethasone group. * P<C0. 05 vs CG;2 P<0.05 vs 0 h; AP<C0.05 vs SG
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% S IE 52 /0N 5] 2k Hi FEOK A X 22 Fh 4 A T R
JHCEE A Y S A A L i o AR TR R i
WBC.IL-18.1L-8 . vWF [ 7K -, [ A1 Jifi 20 21 1) 4R i
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