D000 http://iwww.cqvip.com|

262 ¢ FEHAEERSBEY 2004 F5 AF 16 ¥ 58  Chin Crit Care Med ,May 2004, Vol. 16,No. 5

i -
it PR AP R8O P SN SRR R SR S
S ] ML A A 76 P e R A ?/HILJE/JW&”‘

MaH NNXT RBEHK KRR HARX T

(BE) B8 WEEMKRPEESEGE T 2EEREFIELE S IE(ARDS B8R 8 & 5l &4 A
F B A [8] A 67 (B 1K LBt T X B A0 BE T IK 3 0D X EM OB R R BALD) P R%EN Rk, FE
BREEYE 2 P K 24 2L, BEOL4 0 B P9 T 4 ARDS (ARDSp) 3 % 40 . ARDSp Xt B #1 . Bii 4h % ¥ ARDS
(ARDSexp) 33 2R f1 ARDSexp W BB, G4 6 H. K H kT 5T MARE B ARDSexp 8%, 5+ /5 fi i %
TS E N RATE R ARDSp B8], ARG FTHRFHERGH<E 8 ml/ke, S KIEK
(PEEP>10 cm H,O(1 ecm H,0=0.098 kPa)J; Xt B4 M Sk b fT KM Bl S . shEMEMNRPEES &G
T ARDS BIZ) K 415 [ F0 B A [5]3R5 4L (oAb 4 nt Bl O v TR B8 O BALF A 4L JR . B SR FE R F- o
(TNF ~o) \HAMA R (L - 18.1IL - 6>k, 4R Biftiis ARDS iB R H & H BN B ET . s Em
oh RS AR A (P ¥ <<0. 05) . ARDSp K Bl 22 - F1.0 1 BALF o ¥ A UK F B 5.5 F ARDSexp
HALR (P <0 050 W A R HEE S IEITE - FRAREASHEA TR BENE . RENRKFEERER
T {H ARDSp LR A FEIT IR A ARDSexp LE 4. 4518  ARDSexp #i ARDSp #1 i A< (] &5 3% 4 14
MRBEHAMESHEENENREAHEMNER WM R HE A ARDSexp R XK B A RFHEE, ¢
ARDSp#HIRI-RIT R .

(RRiF) FPRFESESME,. 2 WHRPEES:, SEME XEEWEEER

thE 425 .R563. 8;R605. 973 HHEITIREG . A XEHHS 1003 - 0603(2004)05 - 0262 - 05

Effects of lung protective ventilation on inhibiting inflammatory mediators released into plasma and
bronchial alveolar lavage fluid in acute respiratory distress syndrome caused by pulmonary and

extrapulmonary insults in dog XIE Li -xin* , LIU You - ning. ZHAO Xiao - wet» CHEN Liang - an,

HAOQ Feng - ying. CAO Lu. * Department of Respiratorv Medicine, General Hospital of PLA, Beijing
100853, China

[Abstract] Objective To observe the changes in oxygenation index and inflammatory mediators in
plasma and bronchial alveolar lavage fluid (BALF) of different lung areas(upper lobe, heart lobe, diaphragm
lobe) in acute respiratory distress syndrome (ARDS) caused by pulmonary and extra - pulmonary insults
with lung protective ventilation treatment in dog. Methods Twenty - four male mongrel dogs were randomly
divided into ARDSp (ARDS caused by pulmonary disease) experimental group, ARDSp control group,
ARDSexp (ARDS caused by extra - pulmonary disease) experimental group, and ARDSexp control group. In
ARDSp dogs detergent was introduced intratracheally to cause lung injury. while in ARDSexp dogs oleic acid
was given intravenously to produce lung injury. After lung injury. the dogs in the experimental groups
received lung protective ventilation treatment (tidal volume:. 8 ml/kg. positive end - expiratory pressure
(PEEP): 10 em H,O(1 ecm H,O0=0.098 kPa)>. and the control groups received large tidal volume ventilation
(tidal volume: 14—17 ml/kg. PEEP: 0). The contents of tumor necrosis factor - «a(TNF - a), interleukin -
1B(IL - 1B), IL - 6 in plasma and BALF from different areas of dog’s lung (upper lobe, heart lobe, and
diaphragm lobe), and arterial blood gas under lung protective ventilation treatment were measured. Results
After lung injury. the results of arterial oxygenation index were getting worse, and the contents of TNF - a,
IL - 1B, and IL - 6 in plasma were obviously elevated. The contents of inflammatory mediators in upper lobe
and heart lobe of ARDSp dogs were higher than that of ARDSexp dogs (all P<C0.05). After receiving lung
protective ventilation, the symptoms in the dogs of experimental groups were gradually getting ameliorated
compared to control groups. but ARDSexp experimental dogs rallied better than ARDSp experimental dogs.
Conclusion There are statistical differences in the amount of inflammatory mediators released in BALF from
different lung areas and arterial oxygenation amelioration between ARDSp dogs and ARDSexp dogs, and
better effects are seen in ARDSexp dogs than ARDSp dogs under lung protective ventilation treatment.
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Bifi (% 3P P 18 S K B8 (lung protective ventilatory
strategies . LPV) FIIE S K IE [E (PEEP) {E KL 81k
7 S PERE I S8 45 & 1k (acute respiratory distress
syndrome , ARDS) B H RGBSR TR . EWRKES T
FIZH N EE AW LPV Al PEEP I KIGFT
ROR AR SCHERHRGE . A B 7T A 400 A il ST P
ARDS (ARDSexp) £ fifi N #E14 ARDS(ARDSp) i)
ANEEE e B ARDS #ARL K YR E L # A
AN [E] FRAL CRt K (g it L B T DR RRE i i1 )
fiti T X8 0 OB AR )0 2 SO R I B BE VR (BALLF)
AR A A AR f B RATR AR B OR 30 v R SN
LI EBEITHER.

1 HEFFE

1.1 SRR brel. 2R R 24 R KRE 15~
20 kg, FH516. 8£1. kg, A E S Bk s+
AR, LA A ARDSp £33 2H . ARDSp X B4,
ARDSexp 3528 fii ARDSexp X f4H . G4 6 1.
1.2 BILF AR S A IR ARDS S50 3 iR
A RFES, HIXE B Z8 30 meg/keg #KE
SF . BRBE T B D ENM L B PO B GB o B S B
4 mg/kg, ITREVIHF.LEWHE ,ETL Servo 900C
IRIE HLEE TR A R HES. RAEILE RS
IR E SR ETE 14~ 17 ml/kg; R 531K —H
fL Bt 4 (PaCO,) & 35~45 mm Hg(1l mm Hg=
0. 133 kPa) GESHIFE 15 K /min R F . EF RS
KT A G 2 R R b o BlRE K 25%.
65% HI 109 AR ik 15 R & 7 R E ik B (Fi0y)
REN 0. 40. 5MEE PEEP X 0.9 )5 4 5143 & A W
A% B0 Bk FLBR i ik 0 B .

ARDSexp 358 2 1V F] 1 BR Coleic acid . £ >
99. 0% .= & ¥ 5 75090, Sigma 2 A, FEEH) #l &
ARDSexp sh¥BiRl, 75 & A 0. 10~0. 15 mg/kg, A
2.5 ml V5925 H L oK e Bk T 5T .

ARDSp 3 AW Rl + N te il T B ik
(diocty sulfosuccinate ,sodium salt.detergent . Zfi ¥
HaL 98% .= i JF 5 32358 - 60.Sigma 4 A]. £
E).bh 7.5~12.5 mg/kg M B, A 1: 1 LEIAES
Hl A R K MK IR ERIEENIEAN,
RGP RAR L LA {8 25 4 RE g 5 34 &7 73 76 1E il
M & 77 s A BN TR ARDS SR,

il # 5 W% 90 min, R IR MR, A E S 15
¥ (Pa0,/Fi0,)<200. 0 mm Hg £} ARDS BRI i,
8511 0K -3 T
1.3 MR ORI br - RS Bk L 26 47

Shibk ML < KM R A AVL OMNI™ [ S, 4% ¥ {3 .
GMI L3 20 | . £E) g% PaO, i+ HE & 155
DRAEAN B AR R I S LA BALF i e g 4R
FEMEF- «(TNF —o) . HAM AN FE- 1BUL - 1. H
MM - 6T - 6) . BT & R HE A1 B 46 5 7E Ml &
B EBE RS BB TR A B R IR T 2 .
1.4 LT

1.4.1  ZH PP R BREE. FRE, BUIMEML . B & T 1E
5 [REVFITRKEGEEEPRILETIRES . 2
5 — ] fi 2 Wik AR & Bk 2 22 15 mino, 3 B 20 Bk I
0 Bk ML 30 R I S PR A R YR AR

1.4.2 HEFHIE ARDS s EADYE .
# FiO, JHE 0. 80, W 90 min, MM SitEH A S
¥<C200. 0 mm Hg . BITA A7 B Ty o - 3 B e ik [
M E RN,

1.4.3 WSEH.GXAEBEEHEIEK 20 ml37 O)
AT M B D R A8 (i D AUk
SE T EEMD AR K8 TR EMD 14549
K Pk . B BUHE PR (3 000~4 000 r/min B34 58
LB .- 20 CIRTE) ME &I E M N H5HR .

1. 4.4 HEUBIEK ML € LS 38 bR o 9256 20 95 17 i 4
YA S BUMEML . 81 S 8 (V1) 8 ml/kg + PEEP
10 cm H.O (1 cm H.O = 0. 098 kPa)3 h; %t B8 20 4k
T RKFMREBESMEML. Ve 14~17 ml/kg.
PEEP 24 0., 725 FhHti R ¥EE X5 1.2 #1 3 h il EL
7 Bk ML A 5 ik L 7€ L5005 AR A0 2814 A IR - 1B 4R
YRR 2 f1 3 h #EAT I B A iR,
F TR 5% T 2 A L S R '

1.5 St 4. r L #ES A STATAT. 0
HHEPLAE T2 24 (STATA Corporation. 3 [H)
BEAT OO, I A R UM i E ()RR H
BAEZAFRE.Q R & REHITHIT .
P<0.05 RHERFGHRITEE XL,

2 g R

2.1 SEICHMER MR RAE SRR SR
BB TR AMRIPERRETESRAE SIS
HHE EFA . SHEAKKRERABREERT LMW
ARDSexp 85 A Hl ARDSp S5 20 Ho 3¢, i 4R 37 7
BRE2H3hMEREFRITZE X F R4
WG 2h:t=2.956 7.P=0.014 4; iR HES
J& 3 h:t=3.776 9,P=0.003 6), WF 1,

2.2 SME LA BALF 8 RN BIEHE:

2.2.1 ARDS RA4EM A PEA R TNF - o 1L - 18
L -6 HF AERENF & KRG & BALF
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RN AR A B EEE R . ARDSexp 4 ffiden:
RS RIS R AR, B L0 BALF & ¥4 R in
= F gt ifi 8 i BALF P RN RIERR &,
AR EWHER ;™ ARDSp 4 fiti .ot F1 i 1% 0 2% 1%
MRAKEHEDTK, LB FHEE XARDSp ARtk
| Bl O i R P A BT AR 5 ARDSexp fiti 22 iF 51 fifi
DB ERITSER.

2.2.2 KAMARPEEE R AR L

AT AR ) BALF AR vE4r A BT T B, T X B 2R
B MESF —PAE TREASVBEEERAR
EHEN. MRV HES/S 3h,5 ARDSp LR A
H.EE . ARDSexp X} i 4hJ& it 4 TNF - a F1 11 - 6
A R BRCSE  BA B 5 T it AR B 4 8 X 0 il ARDSexp
LW AR RN ALK BE, LHEWH
DA BALF PREMTBEBOCRHE,. 5 ARDSp
TRHNEZREEEFEFHERE X (GE 2~5).

#F 1 ARDS #EBIKZ 4 PaO,/FiO, ML (x+s.n=6)

Table 1 Changes of oxygen indexes for ARDS dogs(x+s,7=6) mm Hg

ARDS £ £ i £ MRPES 1h FfRHES 2 h R ES 3 h Fy P
ARDSexp LRA 515.0+167. 1 93.2+13.5 148.4+54. 9" 172.7+£48.1° 183. 24 45.6* 23. 62 0.000 0
agEi| 562.6+ 99.9 78.0+13. 0 64.5+ 9.4 64.4+12.2 62.3+ 8.6 140.78 0.000 0

ARDSp LRA 507.9%+ 68.8 79.3+ 3.6 113.2437.7°* 108.3+23.2*0  108.9+15.7+*0] 140. 28 0.000 0
a4 518.6+ 84.6 72.7+ 6.3 73.14+18.0 82.84+15.7 67.8+ 9.0 151.22 0. 000 0

* .56 ARDS 8% 5 B 4A He kg . * P<<0.05; 5 ARDSexp &40 H.4k.0P<0.05
R 2 ARDS BRI EM b XA BRIILTNL (xL£s.n=6)

Table 2 Changes of serum cytokines for ARDS dogs(x+s,n=6) pg/L

&R ARDS %/ A7 HaliE st WRPES1h HRPES2Hh IR &ES 3 h FiH P
TNF-a  ARDSexp EBA  0.78+0.18 3.4410.66" 3.10£0. 29+ 2.4240.45* 0¥ 1.8540. 57 20% 30.96  0.000 0
WRA  0.75%£0.12 2.924+0.93" 3.62+0.52* 3.63+0.61* 3.58+0.53* 25.42 0.000 0
ARDSp LHBA  0.73£0.17 3.6010.42* 3.16+£0.68° 2.96+0.48" ® 2.5440.41 " DX 34.39  0.0000
MWHEA  0.78+0.12 3.26+0.35° 3.4340.18" 3.65+0.44° 3.75+£0.60°" 64.07  0.0000
IL-18  ARDSexp TRA  0.08+0.01 0.19+0. 06" 0.2140.04" 0.2040.03° 0.16+0.02" ¥ 11.95 0.000 0
WHEA  0.09+0.02 0.191+0.02 0.2240.10 0.26+0.12* 0.32+0.11" 5.95 0.001 1
ARDSp TRA  0.0740.02 0.16%0. 04 0.2240.08" 0.2240.10" 0.20+0.07% 5.22 0.003 4
WA 0.0910.02 0.184+0. 03 0.26+0.05" 0.3140.09* 2 0.3640.09"2 18.00  0.0000
IL-6 ARDSexp LHA  80.441413.20 116.43+£27.24  137.774+11.34* 112.67+£31.15%  100. 81+ 12.83% 6.12  0.0014
WHM  63.77116.42  96.68122.91 131.96147.24 198.31481.26°  247.78+£99.43* 8.64  0.0002
ARDSp LB 71.07x£11.77  99.90L17.69  143.921450.27% 141.07440.92° 150.10+43. 14" ¥ 5.43  0.002 8
M4 73.69114.68 108.08£25.65 145.80142.53 197.26+71.65*  267.57+55.96" 20 15.96  0.000 0

S ARARERME . P<<0.05; SAEMHMGE L. CP<0.05, GRMARMFEYHES 1 h H#.UP<0.05; 5 ARDSexp LK H L

B O P<C0. 05; A LA X BR A L3t . X P<0. 05

#F 3 ARDS #iB K BALF b INF - a 24k (x+5.n=6)

Table 3 Changes of TNF - « in BALF for ARDS dogs(x+s,n=6) ug/L

MAXE  ARDS ## 48 51 i 45 4 Je iR B 2h RPES 3 h F{g P{E
Jifi 4z ot ARDSexp LR 1.15+0.22 1.4140.29 1.1340.33 0.01 0.991 8
*HE  1.171+0.26 1.08+0. 16 1.1540. 30 0.21 0.8121
ARDSp LA 1.7040.370 1.56+0.48 1.6340.43 0.17 0.842 9
A 2.0710.40°C 1.85+0.37°F 2.16+0.53 0.34 0.718 0
it oL 0t ARDSexp SEA 1.6940.23 1.0440.28* 0.8640. 32" 14.50 0.000 3
XtEE#R 1.78+0.14 1.82+0.15® 1.89+0. 38@® 0. 30 0.745 8
ARDSp LI 2.8240.59°0° 1.52+0. 35" 1.9040. 178" 16. 41 0.000 2
XtBESR  2.7440.31" 2.5540.52"®= 2.66+0.63~®" 0.19 0.829 8
i R ot ARDSexp TR 3.1340.43°5 2.1440.41* 0% 1.9240.44* 0% 13.65 0.000 4
ATBEA  3.1440.49" 2 3.0840.53* 0@ 3.18+0. 46" 0@ 0.06 0.939 8
ARDSp K 3.0840.26% 0 2.3740.42°00%kE 2 2040, 50* O 7.88 0.004 6
XTHE4H  2.85+0.4270 2.89+0.57" 80 2.7940.52" 0. 06 0.943 6

i¥ . 5 grt ARDSexp # 28 Ho#2 . * P<C0. 05; 55 J.Lo it ARDSexp #5120 H gk . & P<C0. 05; S il it ARDSexp # B 28 H.42 .0 P<C0. 05;
SR ARDSp #0548 HE - © P <0. 05; 54Tt ARDSp #5748 Hh % - * P<0. 055 5 F %2 4R 48 17 $ 47 b 42 . @ P <C0. 05 5 A B 4

Hije e, = P<<0.05
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% 4 ARDS REIAR BALF B 1L - 1B 1931k (xts.n=6)

Table 4 Changes of IL - 1B in BALF for ARDS dogs(x+s.n=6) pg/L

MR X ARDS £A M 5 fil Lt 5 MRPES 2h MRIPES 3 h FiH P{H
Bidznt ARDSexp ZRA 0. 06+0. 03 0.1040, 04 0, 094-0. 02 2. 62 0.105 6
A8 0.08+0.02 0.1140.01% 0.160. 02@# = 30. 99 0.000 0
ARDSp LA 0.15+40.030 0.1540. 030 0.1340. 02 0.85 0.445 4
XA 0.1540.040 0.2140.10°0 0. 2740. 120@ 32 0.1327
Fhint ARDSexp LA 0.1840.04° 0.1640. 01 0.1040.02% % 14. 79 0.000 3
*EEE  0.15-+40.03 0.2540.027® 0. 30+0. 03" ~@= 59. 54 0.000 0
ARDSp SERME 0.2840.07° 400 0.2440.05*8"# 0.2040.04%2 2. 80 0.092 3
WEE  0.2640.05"47 0.33-+0,03*°@® 0,41+0.04*<@®% 18. 58 0.000 1
pilg  ARDSexp SEB4 0.3040.04%2 0.2340.02*2 0.2040.06*8% 6. 99 0.007 2
X84 0.3040.03°2 0.3440.03*® 0.434+0. 05 *®= 20. 84 0.000 0
ARDSp ERM  0.2940.04° 4% 0.2240.03%" 0.2040.02% &% 15. 92 0. 000 2
AEM  0.2940.03% 4 0.33+0,04*°@ 0.3930.06*<®= 6. 48 0.009 4

G4 ARDSexp FRAH HBL . * P<<0. 05; 5hliL0f ARDSexp #N H HER . 2 P<0. 05; 5 i i@ ARDSexp iR 4AH .0 P<C0. 055
Sptidznt ARDSp iR 4l 8. P <0. 05; SAMMMGIE " P<0.05; SEAMHME I ESR 2 h K. *P<0.05; 5L A K

B.9P<0.05
#+F S5 ARDS AKX BALF P IL - 6 T (x+s5.n=6)

Table 5 Changes of IL - 6 in BALF for ARDS dogs(x=+s,n=46) pg/L

iy Xi#, ARDS 88 H 5| ta e ifRIFE< 2 h i@ 3 h F{H PH
fhdzit  ARDSexp ERE 47.15420.43 64. 05+20. 76 60.414+17.97 1. 22 0.324 1
XHE  45.661+16. 31 65. 82+20. 16 90. 16+ 22. 70@* 7.52 0.005 5
ARDSp LB 90.891+25.25 113.93+24.29* 112.55442. 04" 0. 99 0.3959
XTE4  85.86113.99* 116. 80+ 24. 40 143. 224+ 25. 60* 10. 26 0.001 6
gt ARDSexp LEH  78.01426.91 116.054+24. 11" % 77.84+12. 66% " 5.95 0.0125
* EE 84.65+16. 79" 118.13+18. 99% 149. 20+ 16. 367®* 20. 61 0.000 0
ARDSp LB 120.181-20.27*2  146.43+19.93" 118. 68+15.24" 4.22 0.035 3
WHRA  122.384:21.98*2  202.634-39. 78 L@ 951, 304 50. 45° L@R 16. 54 0.000 2
fh@nt  ARDSexp LG 108.29+28.73* 142.08+13.01*® 121.96+19.60" 3.77 0.047 1
XEE  102.254-22.74 168. 70+26.92* * 222. 62+ 32.81° L@= % 28.23 0.000 0
ARDSp ERM  122.00417.07*2  141.35422.89* 145. 34+21. 99 2.16 0.149 8
XTHE  114.261+16.16" 175.46-£28. 09 £<®% 936 364 49. 78 L<®@# % 19 0] 0.000 1

7 : 5 22nt ARDSexp 0 R 40 H$E : * P<<0. 05; 5 i 0Pt ARDSexp #f 57 41 Ho 3% : 2P <<0. 05; S5t R ARDSexp S 4 H 2 . D P<C0. 05
HGatigeut ARDSp I AHIL B P <0. 05; GAREM MG LR, *P<0.05: S AMEMHEFES 2h L. *P<0.05; 5B A K
.9pP<0. 05

3 i ®

Jili P9 2% Rl Ah R R 9 v ARDS 234 3B [H A2
HRLRHEW— DS, EPRNEEREEER
(iR Bl 3R e %) 3 B0 ARDS, it SNIE 4 2
5 B & (AR AR #¢ . UL AE %) 4k &% ARDS, #471
B R S al B+ SR T eyt ook 2 B
A P R K AR B U P N T AR SE R RS Y
F ik wIE ARDSp shag BEAL, IV Bl bk it St e E
THBR B B 35 5 5 Bt 6 4l S Py B A RS
I %87 368 3% 4 380 5 T S5 B 3B O JR A K Bk 07 B ) 4%
ARDSexp Zh#ERIC" NERERKE, Tt
BT Ry EL A ER Y R 5 B0™ B Bl A T H 3
P28 R EUILE , B R 5 JE 1.5 h &R BEET
100. 0 mm Hg . M., AT KE N IEA T SIEE

T ZER R AN Bk 3 S vl BR ) 1R Y Sh i SRR ]
T ARDS W™, MRERNEATARBEET =
B EEBRGHELESBWTRBGTE
ARDSp #1151 , B2 18 o # bk i 5T e S A B
4R 1% T A% A 18] 5 7K B 45 & ARDSexp #9 & 5% £
A0 B, FATIA R ARDSp #il ARDSexp ¥ 8
BRI

A SZES 4 Bl LU F i, ARDSp 1 ARDSexp
BEAY R Bl 51455 /5 Jili R [R] &8 i BALF o & ¥ 4 iR 7K
FEZREK, M ARDSp BB KB _E b Fa i Lo 0 R
A ISR B3 F ARDSexp Al K, X — % B
# 8 ARDSp ﬁ@ﬁﬂ?ﬁ?ﬁfﬁé@ﬁ)ﬁﬁ ARDSexp B
BIRE HREMITZ ., My AMRPEESEITE
ARDSp BERIR S & 36 ¥ B EE I 0 &) S A A0
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BALF o 4o ¥4 BB B R £ A i ARDSexp #7)
R X — &5 BN 5 S0y iR 4 HEE KORT RE X
ARDSp # BN AT AR F A,
HXRAR P HEE SR ARDS W —H & 1R
KAETF I - ARDSnet #E17#7 & 4.0 8F 75N M Bt {R 47
MES NS B +PEEP) WL A 24 F% ff ARDS 8
ERRILET . {HiE 2002 4 Eichacker %" 3¢ H A
SCHERRGE R 6 4 H <M RIFPEE S IGT ARDS 19
G ERAF T AT R 07 5 R B (& e 0 B {7 HE0l
[KATREELEM ARDS EEWREE., XK E XK
F AR B (R P SR R TTIROR . 2000 FERR
HWH—AEEREPORRTRIEEHDNESEHT
Z ¥ ARDSp B it 357 38 = B A 48 %4 3R 18 i) it 7
F—A5 25 A ARDSexp H i #8% 25 K 3L 4 £ 3¢
R — AR IREERFRRKUER . H 75% ¢
42% 97 A BB RERENTIN K - W ARDS
97 B A 7S TR R A it 3R A i 22 R AT M A TRAL
Wl S R S/ B S & +-PEEP Al RE 1E B T IR
A EAE ARDSp™ ¥,
& 300K -
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