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Contrast investigation of rat acute lung injury induced by different doses of flagellin

HU Ming-dong' , XU Jian-cheng', ZHOU Chang-xi', YANG Yu', QIAN Gui-sheng', MAO Mei’ ('Institute of Respiratory
Diseases of PLA, Xinqiao Hospital, Third Military Medical University, Chongqing 400037 ;> Department of Respiratory Diseases, Wuhan
General Hospital of Guangzhou Military Command, Wuhan 430061, China)

Abstract: Objective To investigate the development of acute lung injury (ALI) of rats at different time
phases after injection of different doses of flagellin via caudal vein and to approach the possible mechanism.
Methods Totally 240 clean female rats were randomized into 4 groups, i. e. , the normal control group and the
Ist, 2nd and 3rd injury groups. Normal saline was given to the control group, and flagellin was given to 3 injury
groups, with dose of 5, 50 and 500 pg/kg respectively. Arterial partial pressure of oxygen (Pa0,), and ratio
of wet and dry lung tissue (W/D) were determined at 2, 4, 6, 12, 24 and 48 h after injection. The histologi-
cal changes of lung tissue were observed and concentrations of tumor necrosis factor-o. ( TNF-a) , interleukin-
18 (IL-1B) in peripheral blood and bronchoalveolar lavage fluid (BALF) were determined at the above-men-
tioned time points by ELISA. Results After injection of flagellin, at the same time points, larger dose of fla-
gllin led to a lower PaO,, higher W/D of lung tissue, and higher concentrations of TNF-q and IL-18 in periph-
eral blood and BALF, and the histological changes of lung were more remarkable. Among all above indexes,
there was significant differences between control group and injury groups at every time points (P <0.01), of
the 2nd and 3rd injury groups with the control group (P <0.01), more significant differences of the 2nd and
3rd injury groups with the Ist injury group (P <0.01). The only significant difference between the 2nd injury
group and the 3rd injury group was in TNF-a concentration (P <0.01). Conclusion Intravenous injection of
flagellin may lead to acute lung injury in rats in a dose- and time-dependent manner.
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s e FEAE £ LY A B i S A ME B R A, T
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0 B 1 AN T G 22 R I S R R 1, A T
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i, T TL-10 & Fydi /) TS H T #0621 AT AL
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1.1 ALEFXFA

TGL-16G B {5 5 5 3 B0 ML ( L BE R A A ER ) 5
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Laboratory, 1620 (2 %) , #MiEHE A (HH™ ) ; INF-o 1 IL-18
ELISA 3Rl & (At mt il AR #0252 o
1.2 FHpoa

HEbE Wistar KRR 240 H, AT & (200 +20) g (55 = ZEBE K
2SI EREE) o o 4 A (n=60) XFIRAL Bl 1 4l
052 41 B0 3 A, MR AR ALK, S B A L B #
JokiAE AR 3] e BB 2 1, 430 R 5.50 500 pg/kg, TE 2.4,
6.12 .24 48 h B AH s K 4% 2 S0 8 b (BERFAHE 10 2
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TEA I AR AL, 20 B R B BUE B Bk, BB Bk i 0. 5 ml 347 1l
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KBS IE ARG, B PRSI (W) 285 B s T
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PRIHR MR 4 T il L 2L e TE AN YT T, A% )5 FH 10% 4 /R Tk
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FHFG AR
1.7 %itsae

SHREERLL X =5 F78 , ] SPSS 11. 0 Geit - E s A &R
T5 22530, L IE] L g K56 o

2 HR

2.1 ZhAkde PaO,8d &AL

% BT e, 754 % B LA, Bl 1 4L Pa0, KT
ASAE(P >0.05) TS0 2 4LRIEC 3 41 PaO, 14 183 (F T X
GL(P<0.01), S| ALHE, M 2 h AR, 7645 X 1 A
S 2 GURIEC 3 41 PaO, B BERRIT (P <0.01) . 5E(f;
2 241 HoBE, 145 S LA, B0 3 41 PaO, 29 6 835 2 0 (P >
0.05), W31,

*£1 ZhEkID PaO, %L (p/kPa, n=10, x £s)

245 2h 4h 6h 12h 24 h 4K h

XHIAZE 13.5240.83  13.51£0.90 13.49+0.87 13.34+1.21 13.62+1.11 13.53+1.33
HM14] 13164053 13.20£0.92  13.22+0.51  13.10£0.59 13.18+0.54 13.14+0.39
Hfi241 11.80£0.728b 11.36 £1.062b 10.33 £1.033b 10.29 +0.813b 10.35 +0.538b 11.46 +1.18ab
H3H 11220542 10,65 £1. 1580 10.21 £1.302> 10.19+1.332b  9.87+1.20ab 11.28 +1.27ab

a:P<0.01, 5@ rk4;b.P<0.01, 5845 1 41k

2.2 i W/D a8 T AL

5008 M PO A, 7025 X IR AF L B045 1 4 W/D 00 R 3%
(P >0.05) ;28 2 ALANE ) 3 41 W/D B RFT R (P <
0.01), SEM 1 4L HE, 2 h g2, 7E45 X R AR AL, 2o 2
AEW 3 4 W/D ¥IRFET R (P <0.01) o 524 2 41 L,
TEAT N I AH A, 3045 3 4 W/D K {E 3 0B F 225 (P >
0.05), W2,

x2 BRETFILE( WD) ZEH(n=10, X £5)

4151 2h 4h 6h 12h 24 h 48 h

SRR 4.36+0.52  4.16+0.41  4.12£0.49  4.23+0.34 4.09+0.67 4.29+0.36
il 4.28+0.37  4.32£0.45 4.29+0.70 4.28+0.65 4.29+0.44 4.30+0.50
Hfi2 4l 6.22+0.273b 6.81 £0.103b 7.01 £0.343b 6,91 £0.43ab 6,88 £0.39ab 6.28 +0.36a>

Hi34l 6.27+0.373b 6,93 £0.513b 7.31 £0.443b 7,14 £0.528b 6,95 £0.368P 6.34 +0. 463>

a:P<0.01, 5 B4k ;h: P<0.01, 5545 1 20tk

2.3 fuiE P TNF-a 456 T 40

TE2.4.6 h 8] B0 1 ZAFNE 2 41 TNF-o F B E ST
SHIBZH (P <0.01) ;7F 2.4 .6 .12 h i}, 845 3 41 TNF-o & it i
EECF XA (P <0.01), 7£2.4.6 h B, 545 2 41 TNF-a 7
HEERTEG 14 (P<0.01);7£2.4.6.12 h i, 845 3 4
TNF-o &2 025 T8 1 41(P<0.01), #£2.4.6.12 h i,
5 3 20 TNF-o & 28 T35 2 41(P <0.01,3%3),
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£3 KAMBED TNF-oF1 IL- 1B HESBETU(p/pg - ml ™ ,n=10, x £5)

TNF-o IL-1B
215
2h 4h 6h 2h 24h 8 h 2h 4h 6h 2h 24 h 48 h
X e 21.6 +0.9 24.8+1.2 2.1+0.8 28209 2211 21.4x12 344268 R.8x52  H6+67 HT+67 N.4x56 28.6x6.4
Bl 47.5+10.9 30.8 £2.7° 26.5+2.50  4.7+09  24=x1.1  20.1+1.2 37.5+54  35.8+27  H5+25 R.T+39 RN4x41 346+42
Wiz 075129 83.8x2.7 30.5+2.50  23.9:1.8 2.6x1.3 2423 48857 4£25+59 R/5x45 347239 3B3x41 314242
HG34H 1608.5+241.80¢ 876.8 +160.78¢ 147.5+27.48%¢ @ 4+12.9%¢ 8.3+1.1  23.5+23  53.6+7.7% 50.5+7.5% 47.5+6.9% 38.7+59 3R4xd1 31.5%52
a:P<0.01,5 B0 b4;b.P<0.01,5 845 1 4005 ;¢.P<0.01, 5 545 2 4Lrbdx
%4 #&KEBALF i TNF-o f1 IL- 1B &S BT (p/pg - ml ™' ,n =10, x x5)
TNF-o -1
205
2h 4h 6h 2h 24h 8h 2h 4h 6h 2h 24 h 48 h
R 11.6+1.7 14.8+1.2 10.1+0.9 B.2+1.1  123%L1 122%1.0 21219 20912 207+23 21314 20915 2..1x1.6
BWildl  37.5+6.3 53.8£12.12 20.5+3.1°  127+1.0 12312  11.5x1.2  23.5+3.8  30.8+2.7%° 21.5+2.6 21.7+21 21.3%22 21.4%2.0
Hi24H 621.5+2.4% 118.8+102.7% 123.529.6*  13.1+1.3  127+1.3  11.8+1.2  77.5+12.9® 103.8 £8. 7" 41.516.5% 22.1+3.9 20442 19.4+3.2
34 896.5+324.33¢ 1924.3+135.4%¢ 465.9+87.6%¢ 134.5+34.8° 13.9+52  13.4#3.1  127.5+43.2° 131.8+5%6.7" 56.5+25.1% 21.7+1.9 21.3+1.0 21.2=x1.7

a:P<0.01, 53 B4 ;b: P <0.01, 5 845 1 Z00b%;c:P <0.01, 5545 2 ZA3k4c
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Jii e sk ot KR B 545 3 4

2.4 &E P IL-1B AEH T4k

5% PR LU AT, 7645 % I R A5, 35005 1 4 TL-18 & 30 i
EAM(P>0.05) ;524 h B, 3G 2 A 118 FEBERT
XTHEZA (P <0.01) ;7E2.4 .6 h B, 343 3 41 IL-18 & i W& =
TXIHRZH (P <0.01), 7E2 4 h ), 352 A TL-1B S B
TEAM14H(P<0.01);7E2.4.6 h i, E455 3 4 IL-18 & 8
FEETHMG 1 AP <0.01), FEAXR A, 580 2 ALk
BB 3 A LB FREFHLSEITFEL(P>0.05,%3),
2.5 BALF ¥ TNF-a &2 ® %1t

E XA LA, R 2 4.6 h B B4 | 4 TNF-o & i i 28 0
FXIBAL(P < 0.01);7£2.4.6 h i, 3475 2 4] TNF-o % 2
Em T RGBT 1 H(P<0.01), 7£2.4.6.12 h i, 845
3 4] TNF-o & 38 35 T X HR A 5005 1 A sidsi 2 4L (P <
0.01,%4),
2.6 BALF ¥ IL-1B A& ¢y &1L

L% A oA, 6 4 ho B B 1 A TL-1B & 3 v Tt
MR (P <0.01);7E2.4.6 h B, 345 2 41F0E 3 41 TL-18 &
T RS T BB 1 4 (P < 0.01), 7E4%F R4
LS 2 AR B 3 A IL-1B SR E RSB
(P>0.05,%4),
2.7 FERBEAEK

KARWLEE 505 | A5 XH B R W R H A, 82 A5
5 3 44 b gl WA ST b ke, FREA ) KNS B R
EAN R Y VN AW T T R FA R RE A RN N SR LN et B I
BEANEE B | 45 % HR Ll 2H 4R DL S B B A . B

12 h B 5T JL P P 4m A2 TE PR R, 20 B 6 B ) R &

(HE x40)

2 05 E5 3 4,2 b g S L PN MR AR A ( PMIN) SR 4R
BEFEE , PRI 5 LA PMIN Sy 3=, Jif 18] S50 B fii o6 7K fier 2 ke
PEH 0L ;4 .6 h i BLAT A PMIN S PR 402 3 2, B B iy
it ) K% et L K A5 12,24 (48 b Al Y PMING 28 44 41 Jf =
I SN B ., DR R ] i R A v 1%t K e (18T 1) o

3 g

Joe B 0E W] B ALL 201 R I 38 25 B AiE (acute
respiratory depression syndrome, ARDS) [ ¥ 5 & #%
i 35 37, A B8 WL AN R B TIOA I 1Y) 0 TR AN A RE O3
LPS J& FECRAER K& M UG SR S TR A ST
KNG A FUUR, R BEAT BT 1R ALL (9 & AR H R
BRIERT, ATRBIAAETE LPS LIAMW H AL N . il
W F AT R R A b A0 T A T A,
— PR R A ECR N 1, o] 8 TNF-o H1 TL-18 2240 i
PR~ 1 R B R, (B RAOC R AT A+ 3 BT

PURTAIT ST B, HE B 2 1 T O B ALL, H B A
i) 22 SRR K B ALL 5545 5 A ¥ B 46 )
LR UTIRAEHE . T THEAT IS5, RS
R A OE FR , HAE 5.50.500 wg/kg 3 M7
SRR A AR B AR A, AR IR SR L X 3
IR RPN 3 B AL, 4520 22 K BUR # bk o 0l T 5
5.50.,500 pg/kg Y HEE H H, WEH: PaO, fili W/D,
1375 A1 BALF #ft TNF-ac [ IL-1B & AR A0 Sl 41 40
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PER A 0 &R 0T 5 SRR S i S I, PRI Ay 35K Fef
UL, S 25 e AR R B, FUEAE I
HEL T MLIE BALF HR R RE 4 g [ F TNF-a & 3= Fll
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¥ B 25 T S 2O 9 AE R R B, il Y PMIN
SR PRGN A IR I, S BN A0 A B0, KR i
LI 5 R Bl Ak i AR SZEG R B F M 2 b,
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IL-18 A R W& T, FLHLH ] 68 S i & 2
AT EE A Toll-like receptor 5 TLRS ) 454, G T #%
A ¥ kB(NF- kB) , RE R VEHF TNF-o FIIL-18 K
B, BETT S22 ALL i & A4 0 5ef5i2 2, A6 h b
JUJR I AN BALF H RAEANAE A F TNF-o IL-18 75
2R R, JLT- R0 IR, i 3 41, 12 h i}
AH LG, MLVE A BALF Hh 58 5 240 g [H 7 TNF-o  IL-18
TR SRR, R B4 TNF-o IL-18 F i~
FEA IR LR 2E e W IE i T B EAS T &
S RIEWIA —E N EROCR, TR — & i
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A AR A5 AN T i 4 2 B R TR] F) SE KA TR A
Bz BT R 50 pg/kg DA BRI, #5452 2 5T
[E] CRARR ]38 75 LUR A SEBUET) | it Al 5 B0 A
A ALL e K IR ARDS,

L LT , R R K A #E B #E 1 JR T S EOR
SEANME D 7 KR = A, ALL & A, HL A — 5 i 1) 98
L R4S T HEE AR B0, BB 8] S 4 240 i A 5
At  ALL ™ E . SCHRE T 98 1 1 e K SRl
15 P Al ARG HY v B A R B 1, O Hab A SE gk W]
T e R A R R B ALL) | R 15 A 4 1
PO H A REAE MLAR P B #8528 1, DATID 328 210 47 e
BRAE ALL A9 H B9, 34 0] B2 — 28 XHURERAE ALL /Y
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