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DR E ALY AHHE W EHS RALIA 10 B, By NEEALI A, MERAS YIS M
. PR I CD11b Fak3RE M IL - 8 FIp W T I A SURHENE, &8 ALIAZWiE
HUBEFLIMERERE. CEEE pHETETE. 4T 3Sh NI AMTREL.6 h HRER
B EF, PR M AR CDIb R ABESMF IL - 8. N _BREEHFFH LA IR EALREE
(P ¥ <C0.05) SR A R RN IS EY B, RSN E R nAgHEAL Y. BA4E
WMEIWBR:6 hBf CDL1b 5 IL - 8 £ B (B R¥ r=0. 813, HVIAFE Y=126. 729X) ; FiZH w3
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Relative Functional changes in neutrophils in early period of acute lung injury in rabbit WANG Shuo, NIE
Xiu — hong, GUO De - yu, XIAO Han, REN Kui. Respiratory Department, Xuanwu Hospital, Capital
University of Medical Science, Beijing 100053, China

[Abstract) Objective To explore the relationship of interleukin - 8 (IL - 8), adherence function of
neutrophil (PMN) and acute lung injury (ALI). Methods Eighteen male New Zealand rabbits were divided
into two groups randomly: the control group (n=8) and the ALI group (»=10). The model of ALI was
replicated by using intravenous lipopolysaccaride (LPS) in the rabbits of group ALI. Blood pressure, heart
rate, blood gas analysis, hemogram, CD11b expression intensity on the surface of PMN, concentration of
serum IL - 8 and malondialdehyde (MDA) were measured at each time point. Specimens for pathology were
obtained at the end of experiment. Results In group ALI, blood pressure, heart rate and pH declined
obviously. PMN count was lowered obviously at 3 hours and increased at 6 hours to some extent. CD11b
expression intensity on the surface of PMN, the concentration of serum IL - 8 and MDA were increased
progressively (all P < 0.05). The main changes in the microscopic examination were inflammatory
granulocyte infiltration, disseminated thickening of alveolar septa and focal hemorrhages. There were
significant correlations between CD11b and IL ~ 8(+*=0.813, Y=126.729X), and between CD11b and the
grades of pathological changes at 6 hours after intravenous LPS (r? = 0.771, Y = 0.011 02X + 5.292).
Conclusion LPS could induce the release of large amount of IL -~ 8, and it activates the expression of CD11b
on the surface of PMN, which shows high degree of correlation with IL - 8 and the degree of pathological
changes in the lung. Therefore, both of them could serve as sensitive indexes for the diagnosis of ALI.
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2 Y 45 (acute lung injury , ALD &L, 8
HEFHERN 2 5 RIE KXWV % &1 (systemic inflam-
matory response syndrome,SIRS), I & fF B3 8
Z 75 B LB 4% & {F (multiple organ dysfunction
syndrome ,MODS) {§— M AWM, KEHKM K
VLR R EOAR L iR AL, SRR T BN
1697 . BAE A B R b R A I P B AR B e
THEGZIEMIERERNEE . # 28K SIRS
WEERSE A AEEFRULMERERIE ™

fEEHGL: 100053 LR EHHEMAEERERTRE
YeEMRN: THEQ974 ), BOUE) AL A, BEWL, BN,
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EERAEEMNFEA. THEAREEEREEHN
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REAGYRERTREREEEAY. SHRNE-8
C(IL = )1 o —Fh A o ¥k 40 i Tie 7 A1 (30 B B
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FVHEKRIFT AL BB RRKEREEXEE.

1 MEERE

1.1 YRR & BEEFH KA EE
RRFEA O, P IHES - 53 2000 58 029 5) 3t
18 R KRB 2.4~3.1 kg, KAWL AMAE ATEEA
8 HLALI 4 10 B, REREBEH 2045 & E
H8R Z B 5 ml/kg, 2 H % kR B 5 M ENE € T
RE FHEFUF.GEIE TREVREE .
HD - 140B ¥ AN TR AL (L E R K E4 5L
B AP G THMES. SHRE - BRE
8 ml/kg, FEIRFHZR 37 K /min, K : BEEE 1 ¢ 1.5, 0%
NEWE 0.21, HSEAEMBLE NI EARIEHH
¥RV 32 Dk ML (SIEMENS SC - 6000) , A
VLR 3 Bk M0 B A 3 2 22 0 22 30 fk I e R U AR AL
FILA ] 3 BE IR B 0- 05 mg » kg ™' « h™' B LR ## K
REREANFFEEFRTLERG ALL AR X
A B N E JIE 24 ,LPS,055:B5,Sigma, USA)
0.1 mg/kgF FAMEEKSOml FF 1hNEEH
ik BB I s X IR AU A AR R R AR 3R 2R K .
1.2 L. LRI RP /PN 1 KILEM
LE, S5 THEHART KL ZIE 3 71 6 h il g M F 31 .
ISR 54r & CD11b Fik R FA R ARG R
Z). 2.4 F 6 h #IF M &F IL - 8,79 B (MDA) ¥
. T E S WG A A 58 3h 4 . 32 B T A B
STEVRAE LMY HFESET 75 CERT2LAR
METHRE, TESKE, YIBR—/DMRAETHAS,
RAEESE R 10 FRBEE 8 EHFIAHE
B, 5 . AARE-FOMHE LA, CEWE, LA
th7K 20 ml 4 3 X H ARG MAT X SE iR #E sk,
B ZE 64 %, B S8 Bl /i 56 W (BALF) 7
FHMAMITEE L, AR TR AR R
HW 2 3 000 r/min B4 10 min f5 B EEF R F W
IL -8 X% MDA,

1.3 TREEFE IR Bl 8 7 ik

1.3.1  IMEFCESME BEEPTRIER.
1.3.2 IS0 RIAE L - 1 LS BKIGE 3 B

Bk I 2 ml, ¥ R8I #F 47 X 5 HT R i (Chiron
Diagnostic248,USA), HBE 0.5 ml I, BHIEH
DL &L, % i I % #F (Hycel Group Lisabio Hep5220,
France),

1.3.3 FHERMREERE CD11b FKARE  BLh ik
M 100 pl, % EDTA - K, . &5 A B &
CD11b B RE PR (BT, Serotec, UK) 10 nl X%
P R 8% 56 £ (FITCO) #rid —Pi (Serotec , UK)
50 pl, ¥RIC A MBI 4 M. TR B B SE B M A, R
CD11b B35 AU FITC —#i, AR ik b5
YR BAXTE, FX ML (FACS Calibur Becton
Dickinson, USA) il sk 4R R K LR E .
1.3.4 095X BALF $3IL -8 ¥k . 3% 1L -8 1l
7 & B E S BRI R OB e m st R
B0 A IR AE R BN Sk, B TF603G - 12 1%
LG Y P BER GE RS T OME.

1-3.5 I0}E X% BALF f MDA ¥ & . LI MDA ¥
AHEBRELERB I LP OB fRBEi, X
Rk, R 722 YoM 66 BT il E .

1-4 G - RERAYRLFEZEGCEDE
7R, LA SPSS10. 0 SEit S P WAL BB . ESHRE
X H Kolmogoiov - Simrnov 836 (i BIE 2K
HABESESM TR RAWAM LR
t Ry BR[| 77 oK Bl & e AR Te] YT B 5L, P<<O0. 05
HERERITHFENL,

2 ® R

2.1 MEMLERELCGE D . BANYEEA T
BERPFLEMLCERSERRSLELHB K.
ALT H7EREST LPS J5 0. 5~3 h, JESF W REZ P 1 8
M|, M EREAR, CEBE, Kb 2 HRRFETHEY
Ja1~2h WM IESA T . SRZRTAHL, 1 h 6T 10
B (t=5.236,P=0.000) 5.0 (+ =3.302, P =
0- 006) [ 2 £l , B AP IR ZH BB (ML R S 47 45 50
THEBRY, ZERE B R H.

2.2 IMSAGE 2) . A BFKE 2 E (PaO,) A 4k
U, RRERAEE —E TR AXLREHAM

£1 FARGOEFMOCEHTLGCLS)

Table 1 Changes of blood pressure and heart rate in rabbits in two groups(x+s)

it 173 ik AR O AR L BHE b AHE 3D ABF b BAESH AAE 6k

MEE  MEmmHg) 1148341118 115204 8.48  115.95% 7.73®  113.33£11.70 108.98+ 3.83  113.10% 9.38  110.25+ 5.40  118.05¢ 7.20
LEQK/min)  253.88128.87  253.87+23.87% 256.13+31.76®  232.63132.78 228.88136.83% 235.25+27.66° 236.63+31.88® 257.38+30.56%

ALIE  MmJE(mmHg) 113104 9.38  98.48420.25  85.50414.25 93.45£19.43  96.08+£19.43  101.93+£11.25  104.18+17.78  100.58+18.98
LEK/min) 2432543410 1910045432  166.43+38.37  205.67+20.81 193.67+16.37  193.00425.56  189.40+17.01  188.40+16.23

5 AL AR R P =5.035,P=0. 001 ;2 =2. 891,P=0. 005;:9=3. 307, P=0. 006;:2=2. 406, P=0. 037;t®=2. 808,
P=0.020;¢9=3.473,P=0. 005;:2=5. 298, P=0. 000;1 mm Hg=0. 133 kPa
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ERMEZELEEHLEERER WANK K
L85 [E (PaCO,) & B 8] S AL A B &, W 31 F 12
MEZ HWE TR EEES 5CRER LPS R&k
ALY BRI E — 85, 0 B & B [A] pH 1L
FH2; ALY A pH ST T B, 7 0 £ A 3R R 1
BERR, RSP ZHRAERTE.
&2 FAARERAANBELSTLGES
Table 2 Changes of blood gas in two groups(x=ts)

ki ik JiiEg) R#E3h AHE6h

Pa0,(mm Hg) W®A  84.23%15.15 96.30+12.53 109.28116. 28

ALT#L  83.10110.65  86.93+20.55 79.201 24. 60

PaCO,(mmHg) XE#H  41.03110.58  40.88+11.93 40.28+ 7.28

ALI#l  46.13% 6.23  46.28+ 8.10 36.15413. 80

pH MEA  7.38910.036 7.37240.075 7.28940.101
ALY 7.37140.094 . 7.13640.1690  7.10540.1232

7 A B W 1P =2. 630, P=0. 037;:2=3. 989, P=0. 005
2.3 PER AR GR 3D AR AT
WAREREEEER (=0 404,P=0.692), 4525
JE3h ALLARHRAK TRAZ, E6h AT E
F. HERAEENTRIBEP TR,

%3 FAPERARELGLS)
Table 3 Changes of neutrophil in

two groups (x%s) X 10%/L
HH A AHEE 3L MG 6 h
pogiickatl 3.45040. 457 3.05040. 88% 2.980+1. 042
ALl #H 2.21341. 910 0.629+0. 345 3.850+2.072
{8 0. 404 4.181 -1.139
P 0. 692 0. 002 0. 277

2.4 R MHER CD11b £\ (E 1) ALI
MR ERE FITC % REHTH E
H.3hE6 hREBERKHATNBEREE (P =
0.009,P,=0.008), ffixtE@ALEENFRIRF L
HEEL,

#F 5 MM BALF &

2.5 M#X%BALF 1L -8 #K#E (F 5):ALI A H
EMmME IL -8 IEHTHEHASE. E 6 h et 5HE
AL EFEEEER@P=0 029, YHEAEEN
£ RuR s i (A o
F4 FAAPHRAIMEKT CDIIb REBETH £
Table 4 Changes of CD11b expression intensity on the

surface of neutrophil in two groups (x+s)

an kL] R#% 3h iE=RR)

FEEM  92.6813% 60.0686 907637+ 60.7564  85.5150% 57.0130
ALT#L 129.79381101. 2452 348.0713+136.3804 701331 74274.6291° *
o -0.892 -4.875 - 5.406

P 0. 388 0. 001 0. 002

S A AR AR * P=0.009," * P=0. 008

2.6 IM3 %K% BALF 1 MDA ¥RE(E 6):AL1AH
55 M MDA IE#THAF. Z2h it 5H%
B E R B EHEERP=0.003), X BAEE
SR TR L b IR S

2.7 BALF¥HEBARBEMBEEKEFE DB
5 W, ALY 4 BALF A7 42 40 M 45 0 B 5 xt B4
WL, EZRARG¢=-3.988,P=0.003), WMHRALH
ALI A& KEZMEHE BE®HERF = 4. 662,
P=0.000),

%7 W4 BALF pHZMBM RS A BEL L
Table 7 Changes of cells in BALF and lung water content

in two groups(x+s)

H5H R & KR (%)
pog:ichiih 772.584+273.15 78.8140. 97
ALL 4 1 698. 854 600. 63 82.114+1. 85
tfH ~3.988 -4.662
P1{& 0.003 0. 000

2.8 JHAREREAR L HAE
2.8.1 KIEBEAWE. X RAFR Rt KEiiATTH
BRE . UE LA WA VFROER ISR Il &

IL - 8 iRE (x+s)

Table 5 Concentrations of IL - 8 in serum and BALF (x=+s) ng/L
H3 iiEs)) A#E1h f#Eeh HAE4h A#E6h BALF
X EA 7.557 6+2.594 3 7.5405+2.594 3 6.901 01+2.452 8 6.652 61+2.528 9 7.653 4+2.894 4 1.036 41+0.587 2
ALTA 8.667 41+3.021 7 14,035 11+4.6%4 4 16. 606 616.513 9 19,667 0£7.656 7 23.098 5+8.277 9* 2.935 041,165 3
t{E -0.892 -3.500 -3.944 -4,297 -4.692 - 3.89%
P 0. 388 0. 005 0. 001 0, 003 0.002 0. 004
. 5HEWHE . " P<0.05
% 6 IMWR BALF th MDA jRE (x+s)
Table 6 Concentrations of MDA in serum and BALF (x+s) pmol/L
A5 & A#E1h H#E2h A#E4h A&Esh BALF
HEA 8.788 71+5.413 2 8.863 8+5.287 3 8.788 7+£5.413 2 8.788 745.413 2 8.745 0£5.489 1 0.678 8+0.232 0
ALTA 9.43501+4.763 5 15.456 3+4.51214 22,090 015,748 2* 25.958 6+8.501 9* 30.927 1+£7.122 3* 8.222 543.3330
{4 -0.253 -2.676 -4.790 -4.591 -6.684 -6.386
P{E 0. 804 0.018 0. 000 0. 001 0. 000 0. 000

-5 AT * P<<0.05


http://www.cqvip.com

D000 http://iwww.cqvip.com|

* 406 HEEERAME 2004 FF 7 A 16 HH 7 Chin Crit Care Med, July 2004, Vol. 16,No. 7
%8 ABTREXRTEIELE
Table 8 Score criterion of pathology changes in microscope

RE KR 04+ 14 24 34 44
4 M B il LM RELHOAAR IR E ARRILFERRER
WHRESREEARN XAREASH NEVSFAREQEL S BHES BHILFREEER
R A TR ARS Y  EPHEREARSY BE 2/MERE KERS
RERHELEARKE TLERREE WY L 5 4 I ERARMLEEREE HFEALEARAERRE
i (e b 4 HX E# HAEHR BEBK REEFMAREH

ALY W BB R R A B A
2.8.2 NETHRIBOLE. X A HRAEREALE
W, ALTARMALRFTEE, TE R4
B /NLE R/ NS RK ANERERAT B 41 0D i
F A R4 M A0 o /) AR B A AR TR A L N I N R
240 B b B B 2 i A e, /DN IR BE N SR B R e A B 9S
8 RIS Y I R R A I A AT R B
T4 40 =2 5B FH R b B A0 M R vE R BB S 4
2.8.3 JRIEIES A K4 TN [R) 2 550 F O 2 i A
HEF.Z2EZHFXFRS B H%E 8 #TFT. B
RERLE 1, BREEZAF2>EEERER
(+=-8.851,P=0.000),

1%
16 s
mis m15 | s
14
- [ E]
S [ ISR BV
|
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}' R 38 *3
oy 7
a6
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4 *4 &4 4
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0 2 4 6 8 10
Hip (R
7E: WOGHERA, & HALIA, HFADE
B1 FAREEHS
Figure 1 Pathology scores in each group
2.9 AHGHBFR
2.9.1 CD11b 5 IL -8 By (B 2) . LAIL - 8

HHEZEE.CD11b HHAR, M EH 6 h it —H¥{E
HATHRES T, HRER r=0.902, I ERE
r?=0. 813(F =104. 382, P=0.000), & . [[IH ¥
.Y =26.729X(¢=10.217,P=0. 000),

2.9.2 CD11b.IL - 8 5368 TR IR I 4 A 0%
(B 3D URBFIERAERETE, UZAH6h B
CD11b.IL - 8 ¥{{HE N B B Bi#1T Z LR X4
Br. @ m)gFE.Y=0.011 02X +5.292, ;i F
IL-8REBEHER . A FTEPAHKR =0 116,
P=0.909). X {3 CD11b(:=6. 357,P=0. 000),
HHEXEH =088, hERAK »=0.771(F =
40.414,P=0. 000),

o
o oo
0 10

L 1

20 30 40
1.-8 {ug/L)

B2 IL-85CD1IbIXXE

Figure 2 Correlations between IL -8 and CD11b
18}
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Figure 3 Correlations between CD11b and pathology score

34 #

EEAERENFEIEN ALL 2R
F i85 A 1 (acute respiratory distress syndrome,
ARDS) SR M &, 73k 50% ~90% , B LPS 1
HESL ALl ZREERM %, SERER ALL
RIFEAM, MEHSFE ALl ZREEM AR —
R A BT RE R e, AT B R EWER.

BiA S EES LPS B e M E. L&Y
R THRUEEMRBERTH A5 E LAY
B AE A R P BRI R . KE s E
45t LPS j5 PaO, B BT (EREZF] ALI #9120
FRAE , X 5 SCER A ETIR LPS FRBi 3hd ALY By
BRI A EFR R, REHEY
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BT IER R G BUEY . 554NN A SCERFR A, LPS ff
H ALI B8 PaO, A& TREH BESZI)E 8 h, T4
SEIFESE 6 h, B ] B @RI F| PaO, EKE 8t
5], IR B & TR HR AT ALL 2B ir S . RE
mit, FEMEALRH KRBV R HIRAETHEMN
AL (R S R B EX AR R EE R
Bt BALF 75 4% 40 M 550 R i A & /K B34 B 4H
SR EERECEZH THYEENBG. BE
WHLALI B— 1 HRIIEMESREAEIR, R
MK E S L BN HREEEFHERE.
KRR, WEIERHBTA XSG TR RENIL. B
LA PUA A AL BT T R T AL 2 1)
OFIE7/L Bt

BT LPS &M T HHER 4 e ¥E R B Y
WIESE T K& R 40 M 3R & A I 2R, B i
b JE 478 At o B ok B K0 B 0, 3 h /I
WHAMELTX &, EXREH,LPS LUEE
F6 1L - 8 S Z e (b B 7 o S 25 ot o Ay o PR 4
R RN A 37t R b &1 FR o A Pk 4 R TR R
RAGREW . ALRIWES LPS ERIUIES ™
AERKEIL -8, KIS & BALF F R EHEST
XSHEZEIL -8 MYER T ek 40 M % 1 CD11b
PHRZFREREHF LR, —E 2 REFENLRE
HXXR.FERBEAXRERBEHRE. Z—F
L ALL EZR AWM SE R8T s 407
Rt AR B 3R 4R L BN BE T 9 B 4 B S LB KPR 1
K. SEIBGT . EH, 1T RUA RS Pk 40 i
S AR E R CD11b 2% 3558 B WV 24 5 Fifi fF i
PRI B 7 R B B G, T SE IR 4 SRAR R EGIE
TRX—R. #ET LUK, ZH IR ALL R W
BABRNREIRZ — B5F R0 o T — 55
R T IL - 8 MR IR T4 B T 7 B SR . 7T 88
FH A TL - 8 Jf I BOE o Mk 40 M (/) 482 % il B ™=
A . HE A R R 2T E X — R

YE 2 it 88 2 AR G 4058  ALT LK B ek
20 K 1) R B RAEFBOLE MW E R ENFE. 5
FRXME M LFE B RAEIHEE Csa,
/MRS E T (PAF) , A =4 B, (LTB,) #8440
AT A A9 e ok 40 s fL B (MDNCF) L B 1L - 8
%.IL -8 AAMMERM PR LSS, B
HEZHERT PR ER e A EAER .
BIERENNEBRRZE . EMMEE.FREHS T
TS PN A T A B UK F1 = AR DRI AR & 5, T
LPS f AR ¥ tE e -E A M E N R L A M

A3 IL - 8, CD11/CD18 U ¥R EETH
MMEE . ABEGEREN—A. XN R ESR. &
S5x2M5HREXNRE. RELTEN TR R
ZFT A, H+ CD11b/CD18 — K A FETHRAA
M. EE A SHEHRE & KB iC3b
BEMAREE SN BERPTEEREERS . EHNK
MBPEEEEHIL-SERAT, . FHRAREEE
AAF{L,CD11b/CD18 # & KM i TR BB R
EHEF LA BT XFERRIES ST, EHT
7 40 B BBk A AR A9 CD11b/CD18 7E 48 A H 3
BETEICHEBZEEEXTMNE R, B &L RE,
E A St W 7 T R TR YR 40 5 I
ML B R RE BT ST, 5 SRR AT LPS e
A0 M B AT AR E AR, 1 h ERRKA R
R AR R ER S BT L h AHRE A,
TE 24 h FARFRED . IEH PR IS N K4
FiL (] &) R B 0 T 40 B (R) RS B 4 F- 1ACAM - DD
B ICAM -2 %4 L HJE ICAM - 1,LPS A {25#
HEFRY, ZHERF MR EFRXPWBEFERER
R R 4R SRAL T EMIME S . bk g1 i gs
MTFREMEE. XEFIL -8 AlZLEMSEH
W KB MR FERE K. TERTRE, Bk
FORT RAER Y, F#] ARDS #¥ BALF FhE /b
80 A4l i, FAY IL - 8 KA B EIRS.,
HEKEFESBRERBERE BT ART LML
DA ERYY, IR AZN . EH AR
L - 8B 1% 4k o s &40 g o 30 T 720 008 B A T 1 ny
TR RBER (NADPH) -E (L ES A9 Th e . % RS 15 4
SR A] 5| I IRAR A . KB A TR 4 M e Bt
REBEFETFRBA FEEHETAEME, X
LE B B EE R T A ARS | ERE R AL & R . R
HKE MDA, MDA Al 5 %8 . EQ R 328 5%k
ZHEE RA M, AL G IE,

SRR AT AR T 4538 OLPS 7 LA
Ty o 57 ) 1 R o AR ST AT & LAY ALL S4B
B, X ERIHITFR TERRRERT T IZH
M, @IL -8 Mk 41 E M CD11b REBES
ALIHERESEMX, Z AN EREHZE ALI
BANBRMIIR.
S
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2 KE.EWN OHMSANEARAEE ). £k 54y E
#ERE.1998,25:413 - 417.
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