DEEFIRETERANT 2007F 85 $E6% F4  Chin ] Mult Organ Dis Elderly Aug 2007 Vol 6 No 4 o 261 -

« BT -

87 S 2 B P 51 T 3 R
EBESEASETROPMN

RE AE SREHR Haf KKE RUR 4%

UGREY B BITHEMEE <B4 £ % ¥ i B Bk (sustained inflation, SDM WA B AT BT ELESE
(ARDSp) i SM Bt RERF R H B Z A (ARDSexp) RIS X BB W, Fik BEFHR 48 H.BilaN
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Effect of prone position ventilation and sustained inflation on gas

exchange in dogs with ARDSexp and ARDSp
GUO Tao ,YANG Yi,QIU Haibo, et al
Department of Critical Care Medicine , Zhong-da Hospital and School of Clinical Medicine,
Southeast University, Nanjing 210009, China

[Abstract] Objective To study the effects of prone position ventilation(PPV) and sustained inflation(SI) on
gas exchange in dogs with acute respiratory distress syndrome( ARDS) resulting from pulmonary cause(ARDSp) and
from extra-pulmonary cause(ARDSexp). = Methods Forty-eight healthy mongrel dogs were randomly divided into
ARDSexp group and ARDSp group. Each group contained 24 dogs. ARDSexp dogs were injected with oleic acid
through femoral vein and ARDSp dogs inspired hydrochloric acid to cause lung injury. ARDSexp and ARDSp dogs
were randomly divided into prone position convention ventilation (PC) group, prone position ventilation and SI (PS)
group, supine position convention ventilation (SC) group, supine position ventilation and SI (SS) group. PaO;/FiO,
and PaCQ, were measured before (baseline) and at 0, 2 and 5 h after ARDS model establishment, Respiratory me-
chanics, arterial pressure, and heart rate were also recorded at the same time.  Results In the 4 groups of ARD-
Sexp dogs and 4 groups of ARDSp dogs, PaQ, /FiQ, was (419+19), (3571+23), (476+57), (4494+23), (5354
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26), (532+27), (529+35) and (520+50) mmHg at baseline; at 0 h, was (123+27), (117+44), (1411+38),
(101+35), (1234+58), (136+61), (117£45) and (116 +21)mmHg respectively, There was no significant differ-
ence in Pa0,/Fi0O, between different groups at 0 h(P>>0. 05) ,but it was significantly lower than that at baseline( P<C
0.05). PS could significantly improve oxygenation of ARDSexp and ARDSp dogs(378+78/117+45;209+65/116 4
21 ,P<C0.05),but the effect of improving oxygenation was more significant in ARDSexp dogs than in ARDSp dogs
(378478/209+65 ,P<<0.05). At 2 h and 5 h, the effect of improving oxygenation was more significant in PS group
than in PC group and in SS group(P<0. 05). Except for improving oxygenation, PS could decrease air way resistance
(Raw) and improve lung compliance(Cst) of ARDSexp and ARDSp dogs. Heart rate and arterial pressure were stable
Conclusions

in each group. PS could improve oxygenation more significantly than PC or SI in ARDSexp and

ARDSp dogs. The effect of improving oxygenation was more significant in ARDSexp dogs than in ARDSp dogs. The
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duration of oxygenation improvement was longer in dogs of ARDSexp group than in those of ARDSp group.

[Key words] respiratory distress syndrome; dog; prone position; gas exchange, pulmonary

2k M IR F 38 % B iF (acute respiratory dis-
tress syndrome, ARDS) BRI K E W 2 PRk &
W, B TR ARTT B 5 B R i AR P
SLRAMR 0 2B LU TR E MAE TR F A
HPFEMIERGE . UREMEBE GBS0
HE 51 5K VR L B I g P 46K Ay B A S A AR AE
T8 ARDS % R i& £, 7] 43 J9 0 9 IR 4 (0 E AE
Fi 4% BT 0 00 iR ) 5 i o B (BB 15 IR SE A R
BR). BFARREGIEM ARDS REEE BN =
R X HH#EFTIRBRIGT R RGN AR,
AL W05 i 4 R 9 Bk o S R R A SR IR ARDS
(ARDSexp) 15 & 71 £k 72 7 fiti & 4 it 9 B £ ARDS
(ARDSp) 5 &), 3 18 1 %t 7 [R] B4 48 B 5K i 48 b o7 38
A F0 ¥ ) B % K (sustained inflation, SI) , 3 b 4
HEMIE KA ST X RFRE 88 ARDS K ik
32 #a K I 3 3 1 % 28 AL B e, LUV Al 08 ER L8 K
KASIXMFARIKE ARDS FNERR L 2
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1 #R#MEE

L1 ##4 HTHREBEAMR 48 R, KEQ6L
2)kg, Wit 25 R, 8H 23 R REKELREHY
LR,

L2 #HAEEBEHNE RFESR, FLUREH
T 30mg/kg o Al Bk B Bk o 5B, B LD
BAHR 8mm K EFHE, # Evita 4 IFIRHL
(Drager A7), R, FPUEMBES . FEEHE
K., K & (tidal volume, V1) 6ml/kg, | K B¢ [8]
0. 8s, WS 5 B (8] 0. s, FFIR 4 25 K /min, 4,
W% A ¥k BE (fraction of inspired oxygen, Fi0,)80% ;
5 kK IE E (positive end-expiratory pressure,
PEEP) 5cmH, O,

SZHBNBKEARS KT E (Arrow 27,
FE), Wl &0 # Bk IE (central venous pressure,
CVP), B 3 Bk B & 3 % W F 33 3) Bk FE (mean
arterial pressure, MAP), FFZE B EHXE K &
#(2mg + kg' « b)), FALFRHAIAH, 10mg FiE 7 U
Img -+ kg' « K FEHBKESHF ERLETFLRMN
WRE., XBRIEPHBRERERIFE 6ml - kg' »
h', {§ # MAP # 80mmHg Ll £, CVP & #H &
S5emH, O LA Lk,

B IE, BEVLE H ARDSexp 1 ARDSp
A, (1) ARDSexp B &, & 0. 2ml/kg 5% &
B miRA G, ¥4 30min & Bk & $.
(2)ARDSpHE# . pH1. 0 B9 M 4ml/kg KE AR FE
A REFMEMIB EHEZEEA—EY, RER
B R R MR AL, LABE 25 Y R 9B 250 3 A6 E B
A&, W 90min, il B30 Bk i 0 € 1L K, K
Pa0,/Fi0,<{200mmHg # & & 30min, %% ARDS
B HEALR.

1.3 #%aa IVESFEREMIETRME
PL5 % ARDSexp #1 ARDSp M BIH , G4 24 R, #
Rk 5 o B% & % ARDSexp #£ %, £5 B2 ¥ fi & #
ARDSp B8, BN SN N 4 H. BH 6 R, 535
FH 1t Bb 52 38 S, (prone position convention ventila-
tion, PC) {ff EpMi 8 S Bk & Sl(prone position venti-
lation and SI, PS), {f B} {/ i & (supine position
convention ventilation, SC) . {J Bp {3 ;& S B 4 SI
(supine position ventilation and SI, SS)

1.4 2% (DNEMIMLHE. EERNER
RBENFRAESGL REBESEFESIHKE
B EELRER, (SIMELM: ®WEEE 2h 17 SI
$#4k 5 j8 iF [E (continuous positive airway pres-
sure, CPAP)40cmH, O, B} [8] 30s, {i#i 18 15 & B9 it
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K4 5 %, b5 4 H Pa0,/FiO, > 400mmHg & 3%
f£<10%™, MBifE 3.4h 251360 S FEm b,
L5 Waikh (DFSERLHE. 55 FRER
RRA) BB BT (ARDS Oh) .2h,5h 2RSS &
I 5h Bk, 9 47 3 B Il < 43 7 (Nova M, Nova
s 5 H A F), W E 3h Bk i 4 4 FE (partial pressure
of oxygen in artery, PaO,). 3 jk L = & LB & |
(PaCO,) , HHH A A £ H (PO, /Fi0,) . (2) 1l i 3h
F1% WAL (1500 B, Spacelab /A ]) 54k Wi
LHEE,EROE, 2R3HKTE % LN MAP,
(3R F3% 58 2f PR R ML IS 3 <38 F & & (plateau
pressure, Pplat) , %% 5 #& JE (peak inspiratory pres-
sure, PIP) , 5 i B /7 (air way resistance, Raw) , i
it Vr/(Pplat—PEEP) HEM#SMBHE (Cst),
1.6 ##t%F% BEBWL x+s R, RA SPSS
13. 0 SRAEHAT R R R 7 2000, B A3 B8] 19 O 7
HERHARR AN SHARKERA t %,
P P<0.05 RAERABLITEEN.

2 & R

2.1 —&HKRA ARDSexp # %4 Hl ARDSp 1§ %
4% SC 4 .PC 4 .SS 4 .PS A 7E % 2h } 5K
ARDS ##5#E, Bl A R B & 4 B PaO,/FiO, 4 51
F(123+27).(117+44) ,(141+38), (101 £35),
(123 +£58). (136 £61), (117 £45), (116 £+ 21)
mmHg, 5 5 Rl i (4194 19), (357 £ 23), (476 +
57),(449423).(535+26) .(532427) .(529+35) ,
(5204+50)mmHg 2 MK (P<<0,05), SHME
HMEREHARAHL, LEMAP 2R LR EH#
(P>0.05), L o

2.2 PSHAAXHG Y% BES 2h ARDSexp
7 PC 41.PS 41.SS 41 #y PaO,/FiO, ¥ Oh 3y B ¥
FE (P<0.05), Wi ARDSp &7 PS 418 PaO,/
FiO, # Oh B %7 & 5 (P<0.05), 7% PC 41.SC
4.,SS 415 oh Mtk PaO./FiO, b2 R XK H
¥R (P>0.05), BEShEWMERNEMRS 2h
EHREES. £RE)F 2h & 5h, A A &40
ML %, PS A PaO,/FiO, H. PC 4 .SC A % SS A
BEAB(P<0.05), ZEHMESE 2h & 5h, BB &
PC4.PS 4 K& SS 4 ARDSexp # ARDSp
Pa0, /FiQ, B #% 8 § (P<0.05;%1); 5 &M EM 1
RRAFMMEPICO,ZREBEH(P>0.05),
2.3 PSR A Hh MK oh.2h.5h
PIP 58 RiR 75 B B E FHH (P<0.05),2h.5h

PIP 5 Oh WXL iH¥#E R (P>0.05:% 2),

Oh £4 Raw 5ERREMUH B EAR (P
0.05);2h ARDSexp # PC.PS.SS 4 Raw 5 0h it
B 5 B& i (P<<0. 05) ;5h ARDSexp 7 PS 41.SS
41 Raw 5 Oh W3 B B B (P<<0.05); 2k fil 5h
ARDSpZE PS4 Raw 5 oh BB BEMK (P<
0.05) ; ZE S )G 2h K& 5h, |7 A & % 4 (&) 46 L 82, PS
#HARaw L PCH.SCH K SSHBHERK (P
0.05;% 3),

OhFA Cst REMREHAHB TR (P
0.05);2h ARDSexp & PC,PS.SS 4 Cst #f Oh &
BT FH8 (P<0.05), ARDSp #£ PC.PS 4 Cst # 0Oh
A% (P<0.05);5h PS 4 Cst 3 Oh H T+ &
(P<0.05), H 5h ARDSp PS4 Cst % 2h H B &
FH & (P<0. 05);2h ARDSexp 7£ PS 4 Cst 5 PC,
SC.SS A &KW E A H (P<0.05);5h LR
ARDSexp # & ARDSp 7 PS 41 Cst 5§ PC,SC,SS
HAHBHAB A B (P<0.05;F% 4).

3 it

ARDS EERENMWAHTRERLY BRELH
BT R/ (MODS) i 4 M 88 4, 16 7 1K & I £E 2
HIFT ARDSHEERS. FEARSAN, EBHHE
SH A ARDS Jii #8315 B0 7 B A 2 22 O B A
& » BP A O 51 il 36 40 1) B 3 2 3 o R A K e | B
TIEREBER/ MFLERE HEEUFBEAKX
BEARBHEEHEERN EEHETY ., Gatti-
noni FEEKA, B R FEM ARDS 5HE
IR F K ARDS 7E7 2B 5% & {# F5H it PEEP
BITHITrR T EYNEHEER. HREX—ARE
ARDS 4335 ARDSp 1 ARDSexp, 5|% ARDSp #)
FEREE BR HWRP(HE /EHRTR
% ,EH HEESKERA WAHEY. 31 &
ARDSexpf) FEREAA i shH X F B F M4,
HEEG BN RS ER, A HRBRTE,
BERR RS, BAMEEESWELE S X, ARDSpH
R E S B R b B, 00 6 A e e
09 HE N4 0 S0 T B P AR N 5 R R AL
PARH X B B K, 51 Al M RS K i, 4F 4
BEA. KEEABEMPHENARESL, TSI
WL, 5 B 5L P51, Muller -Leisse %09 i #F
R & B, ARDSexp R fy F i #h & ¥ 9 B i #8005 70
BEABAREEAMASIRA—FHGN. KE%
S 30 A 0 PR R R R0 i B Y
BmRAARE K EAR . SRR MR ER
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¥ 1 PS 3 PaO,/FiO; R M (mmHg, x +5)
ER B Oh R 2h B Sh ARDSexp ARDSp
#a ARDSexp ARDSp ARDSexp ARDSp ARDSexp ARDSp ARDSexp ARDSp F{f P Ff{i P
PC  476+57 449423 1414382 1014354 204+114**110+24% 186+£17* 137+27* 15.3 0.002 14.8 0.003
PS 529435 520450 1174452 1164214 3784 784% 2094654 334+174*% 236194 21.6 0.001 17.8 0,002
SC 419418 357423 1234272 1174442 191418* 121+31* 184+19* 131+18* 13.3 0.023 12,5 0.027
SS 535426 532427 1234580 1364615 320+4204**144+436° 2914+224*%1094+28° 16.7 0,002 11.6 0,031
F{E 0.752 2.089 1,834 0,982 6.832 3.563 5.536  4.270
P  0.546 0.180 0.211  0.448 0.011 0.035 0.012  0.016
E:5EMRE K, P<0.05;5 oh I ,4 P<0.05; 5FAt & PSA &, P<0.05; SRM &RFA ARDSp 5% ,* P
<0, 05
%2 PSS PIP %M (cmH, 0, £+s)
A -5 B Oh B 2h
ARDSexp ARDSp ARDSexp ARDSp ARDSexp ARDSp
PC 12.840.9 13.84+2.1 17.0+£2. 08 20,3+1.14 18.043.54  22,1+41.52
PS 14.5+3.7 12.340.5 18.843.34 20, 613,54 18.3+2.54  20.1+3.54
SC 14.0+1.7 13.5+1.0 21,042,624 2445.0% 22.043.04 25,3+2.74
SS 13.74+2.1 12.34+0.6 20.142.0% 20.6+3.2% 20.3+1,2%  23.7+1.14
F§ 0. 355 0. 890 0. 853 0.947 0. 875 1,129
P 0.786 0. 658 0.671 0.457 0. 489 0. 388
BB Sh ARDSexp ARDSp
na ARDSexp ARDSp F# P F& P
PC 18,542,584 21,842.5* 23.29 0. 000 25.14 0. 000
PS 19,7+3.128 21.54+2.1* 21.15 0. 000 18. 97 0. 000
SC 20, 443,42 25.2+£2,7* 18.98 0. 000 21,34 0. 000
SS 21.2+2.74 22.0+0.8"* 17.76 0. 000 19. 23 0. 000
F{ 0.623 0.765
P 0.620 0.546
HS5REMRSHE,* P<0,05; B # 2h,5h 5 Oh H.AX,P>0. 05; [ & &% 48] L8, P>0. 05
%3 PSX Raw 9% M (ecmH,0 + s « L, x+s)
P il B Oh WA 2h
ARDSexp ARDSp ARDSexp ARDSp ARDSexp ARDSp
PC 6.1+2.9 5.243.1 11, 6+0.52 10.1. £1.54 8.2+1.74*  10,2+1.5*
PS 5.6+2.6 4,440.7 10.244. 28 10.64+1.52 6.240.84  7,241,84
SC 4.6+0.7 5.4+0.3 9.6+2. 22 9.641.02 9.54+3.1*  9.3+1.1*
SS 5.4+1.6 4.3%0.1 9.443.88 9,742,528 7.84+2.14*  8.7+0.9*
F{ 0. 389 0. 587 0.532 1.052 5. 787 5.626
P 0.763 0. 435 0. 401 0.416 0. 005 0. 006
Bt 5h ARDSexp ARDSp
w4 ARDSexp ARDSp Fi§ PE F{§ P
PC 10.2+44.0* 10.6+1.9* 11. 40 0. 006 10.50 0. 004
PS 6.6+3.74 6.240.94 15. 81 0. 001 15.33 0. 002
SC 10.942. 8¢ 9.543.4°* 8.75 0. 006 9. 80 0. 005
SS 6.142, 24 8.9+1.9* 10. 67 0. 004 9. 06 0. 006
Fi§ 7.856 6.270
P 0. 002 0. 006

o SERARE LR, P<0.05; 5 oh H$,4 P<0.05; 5FEf & PS 4 H.4,* P<0.05
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%4 PS3Cst By M (ml/cmH,0, rts)

P 2l B Oh B 2h
ARDSexp ARDSp ARDSexp ARDSp ARDSexp ARDSp
PC 24,314.0 20.942.1 15.042.04 13.4+2.14 16.843.94* 15.7+1.44
PS 24.8%+5.0 21.14£5.0 14,143.94 10.443.24 19.843.04 13.54:3.44
SC 22,9+2.9 21,5+5.3 12.943.64 11.8+2.64 11.8+3.0* 11.9+2.7
Ss 21.0+2.1 24.3+4.6 14.442.04 13.143.2% 16.8+3.94* 12,5+1.8
F 0. 885 1.030 0. 491 1. 340 4,834 0.714
P 0.482 0. 429 0.697 0. 321 0. 041 0.571
B 5h ARDSexp ARDSp
e ARDSexp ARDSp F P Fi P
PC 15.3+2.1¢ 13.1+2.4* 11.009 0. 000 8,642 0. 000
PS 19.7+2.74 18.243. 1A% 13. 980 0. 000 13, 467 0. 000
SC 12.543.4° 9.6+2.7* 7. 896 0. 001 6.352 0. 005
SS 14,8+2.3 % 11.443.3 % 7.098 0.002 7.370 0.001
F{& 5.956 6. 270
P& 0.021 0. 001

H 5 EMRB L, P<0.05;45 oh Hi,4 P<0.05; 5F &t &l PS A &, * P<<0.05;%5 2h (L& ,* P<0.05

HEA AT 2 T 5 & i /0 I A 7 ot 0 A f) S
K ERBENERNHMER. UENHRYE
7~ ARDSp 557 i 3 sk 22 % 5 BR 72 il o 2 P9 » T
ARDSexp # %} 5 it 8] 5 K B U SE R A & .

% °TF ARDSp 7l ARDSexp B4+ B E R,
BARFEES &8 ARDS # 17 VL% 8 S 14 77 ot
FRIEBMAE AR, ALRE AR K E
RAMILMEA M T EE AR REK ARDS 514
ERL,HSE&A%AR TER ARDS B &, B F
W THEEMN ARDS # R, #| T WK PS S &
A2 ¥ B ML 3 g 2 R v, L4 PS X ARDSp,
ARDSexp M ARIIT R R E 2.

FHREA M TFEHERDEHAERE
ARDS 43 B 5 i {ff PC,PS,.SC.SS, PC.SS X PS
HEARNEES, B F ARDSexp HE W&
EHEMRF ARDSp, AEMBF B/~ ARDSp Hl
ARDSexp 1T PC T % £ £ £ R #. Lim %
%+ 47 % ARDS (31 ] ARDSp ,16 i) ARDSexp) &
#X A PC HFR It KM, ARDSexp % PaO,/
FiO, W EEWH B F ARDSp B % . Gattinoni
&5 73 | ARDS(51 #] ARDSp , 22 #ij ARD-
Sexp) BE#HITTHBUAR. TFREBRED
Hh B PCIRIT .- EREMR ARDSexp BEHE
REWBEAZHF ARDSp 2 F ,HBEZH K
PWRAELREREN, FTHERNER.EPCH
%4 T, ARDSexp 5 ARDSp i Rt i LA 28

BW8, X85 PC xf ARDSexp fl ARDSp fili 2
BREMNEREA X, ARDSexp BEH T EYH
RWHERMAKFBHMEEMLE,PC R4 THEB)
F it 9B SR E BT 4 A R R R B A A B0 X AR
SMBEEARIBREMARROMEMN. WX
ARDSpf& & X ¥, B TR &L ER E,PC 5
MASKEFIHHIRINERARNT FE.
ABRERR 5h 5 oh Mk, B4 KES 2h
BEHFMBE,HESh 5 2h M PCAR PS 41
ARDSexp WEAKHE TREBH(P>0.05),
ARDSp HEASHBEARBHE(P>0.05), F &
2h 5 5h PC & PS @S %t F AR EHE ARDS &4
HENER FERENAFFEEK ARDS HHE
BERENER, BT PCHERBZERAANNE
AR ¥, ARDSexp 55 A it ¥ 7 (8] 5K Bb & 8
MRSk R ¥, ARDSp [ LUt b BE R 5 R R £ B
HrE. PCEMEBERENHERE TR, FEHK
X 25 it FE 3% hn , 53 Fb #E P AT 6 B 8§ ARDSexp K
EatEA R ER K, AEBS/MALHA. i
S PCRABSMARMLFLEZ L, BRI Thi
e (8l 3k B A R Y. B i, ARDSexp 8 % % PC
BEARERE,BREMEZER, FHEIMKBXE
B, XA VR KB 50 1B ) Y B 0 48 B, (58
K/mm B EREAME—SRE. B
F ARDSexp % PCHmHEAES K, —HRHAE
AT S 0 B A5 e fk A0, fBL{FF B2 3
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S 3RS BME 51 3, 1Bk ARDSp Bl 7,
H PCERBENEAKETRAHE, B AN
Bl E K, PC MR # SE S WY 50, & # %
EH 4. A4M ARDSp Rt 2 EMEME 5h F &
AAEREREBR B 2h WEREREAITHE
o EFRTESWEREEEX. HEREN
HHEKERFESH—-SRE F52h LBEER
BHGEH¥EL. Bl Z2H5%EXNT ARDSp hi
&Y FE K PC pyBt ], AR A et M A E AR ER
HAEMIA N PC XX .

AL RE B RE 2h f1 5h, 3 F AR F
JEE5| % # ARDS,PS . PC.SC & SS ¥ #E F 1
MEEE. RHE PCREM EFFLELHE S X
EEAMERLARAPCREFASIEHE. £ &
FHRAERN PCHR ERTHRENOEDBE,FR
REHKBXEMEEM. BEAOMEES %K
DO ERHEMEATFSIEGETLHBEHMEE
K, Bk % 8 S/ EL B B A 3K A AR PR R R (R
FIF i ey hmEmRZR. Rk —&
BENRESEDTRAERBZ Y HH, EK
Kbt A HEEA.

LG LR, FAFKEE ARDS, PS £ 5% A
PCRERASIEENHAEEAR A4 TF
ARDSexpE A K EEAEHE A4 R EMNHEE
B, AEAUENFNEKTEMS . HETH
BTz 44 » 3 EL X i B O 2R G E B
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