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MABHEITFE =2 FEREME 20 mg(d mg - kg™ < d"DEKESH 120 1 KREDYE WA BEIR
S4fERTA;72 h AFEEIY, T ER N ARE/TEW/D HAAE. EHET Smith 4B RBRBFH
T, R B hHRITASEEMNEAK TN BA.EERHTEEE P H>0.05): BB HARAHE
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Experimental study of glucocorticoid in the treatment of acute respiratory distress syndrome induced by

E. coli SONG Zhi-fang *  XIE Weis SHAN Hui-min, GUO Xiao-hong,» SUN Bo. * Intensive Care Unit,
Xinhua Hospital of Shanghai Second Medical University, Shanghai 200092, China

[Abstract] Objective To evaluate the effect of glucocorticoid (GC) in the treatment of septic acute
respiratory distress syndrome (ARDS). Methods ARDS model was reproduced by intraperitoneal injection
of E.coli in piglets. Nine male piglets were randomly divided into control (C group), early (GC1) and middle
(GC2) stage treatment groups. In the latter two groups methylprednisolone 20 mg was intravenously,
given every 12 hours (4 mg™ + kg™' » d7'). All of the clinical data and survival time during 72 hours
were collected and analyzed, including the collection of bronchialalveolar lavage fluid (BALF) for the
determination of total protein (TP), total phospholipids (TPL), disaturated phosphatidyl choline (DSPC),
and measurement of alveolar tension. Ratio of pulmonary wet and dry (W/D) weight was determined
routinely, and pathological changes and their severity were evaluated by optical microscope and Smith scores.
Results ARDS model was reproduced at (8.3 4 8.5) hours, and survival time of three groups was
(11. 0£6. 6) hours, (35.3+£12.5) hours and (52.5+13. 8) hours respectively. Animals in GC1 and GC2
survived longer than those in C group, but there was no statistically significant difference among them
(both P>>0. 05). Oxygen index (PaQ,/Fi0Q,) and mean arterial pressure (MAP) were improved in GC1 much
better than those of controls (both P<{0.05), and the same was true in GC2 as compared that before GC
treatment (P<(0. 05 or P<(0. 01). There were no significant differences among TPL , DSPC, white blood cell
count (WBC) of BALF in each group, so were lung surface tension and W/D (all P>>0.05). TP of BALF
was significantly higher in GC1 than that in GC2. Compared with C group, alveolar and interstitial edema,
inflammation and hemorrhage were more severe in GC1 (all P < 0.01), hyaline membrane was less
(P<C0.01) and no difference in atelectasis (P>>0.05). The alveolar and interstitial edema and inflammation
in GC2 were more severe than in C group (all P<{0.01), and there was no difference in hemorrhage and
hyaline membrane formation (both P>>0. 05). Conclusion GC might improve hypoxemia and septic shock as
a result of septic ARDS. But the treatment has no influence on pulmonary surfactant (PS), surface tension
and lung pathology of ARDS in piglets challenged with intraperitoneal E. coli.

[Key words] glucocorticoid; acute respiratory distress syndrome; hypoxemia; septic shock;
pulmonary surface tension; pulmonary surfactant; morphology; end stage

HETH - L1 T4 R A %R A S YA A (00409) H M A A2 R F 38 455 1E (ARDS) B
fE& $41.200002 LS KM K FHRERBA ICUCKE K HBERBEGOR—EHNMNE. BRCLER
3, R ERBE AT ) 200005 ¥R B A2 JLRME BE /b LR ZHMSEERPFRIELT GC WMIE, B GC 1

BAMEEE D
EHE B REIF 1952 ), (W) EBERA EF¥ME1,

R RAREA -  RATERRER P Mgk —

BB S B AL, F RO R L o HRE B IR GC T ARDS M H &
KERER KRB 30 KE. UEYE B AT RE A K B AT B8 ) 45 3% ARDS BERL, i fh


http://www.cqvip.com

D000 http://www.cqvip.com|

FHEEERAMESF 2006 4 12 HE 18 %% 12 Chin Crit Care Med, December 2006, Vol. 18,No. 12 « 717 -

e B R ARDS, LATEH GC /E A .

1 H¥RE5FE

1.1 S SRAN - BERESE O PHEKE
(9-9%0. kg, PR Bt LG L R Y AR UL br s
K BB (ATCC 25922)1 X 10%/L, E# JLE E Bt
gHeE =R,

1.2 MEBESHEWFZ R 12 h, EHKES
BN, 2 Th GE O M X MW L0 2R (HRO LG L
(EEG). " % 45 2 (RR). £ & 3 bk 1L & 4 # F
(SpOy) RIB (T, £ AR B\ EYLHE S B3k
) JF B B #5507 359 30 Bk e (MAP) , 5 i 4l 30 Bk
I W 1 <, 4 BT, 3 4B 18 3L (PaO,/FiO,) i fifi 4
IrF(Qs/Qu) B/ 1 K BN IR BB ST
0 I 38 T R0 A RS I R A AL TR AR

1.3 BERUE £ 545041 319 K B JS 30 min, i B E
A KB E 5 ml; ARDS 2 & B8 SC#R (7088 HE,
Pa0,/Fi0,< 200 mm Hg(1 mm Hg=0. 133 kPa)}y
ARDS # R 7 HR YR BT SRR 3 4.,
EHG=3EIEIT;BEHETH=0DR
LA YT I B JE S B R A SRR e A B 1R T s
WITH =2 N RBEFEFHIBIT 12 h FnF 3
K RANIE (20 mg,12 h #AKES 1 OB . RNER
4mg kg led!,

1.4 VBUAS S IEYT 6 8K IE £ 8@ < (JPPV)
ERXX, 28 BB (V)5~6 ml/kg, BSHHE D
20~30 K /min, B /IE(I : E)1.0: 1.5~2.0,F &
RIEE(PEEP) ) 0~15 em H,O (1 em H,O=
0.098 kPa), Mg A & 1t B (Fi0,)0. 5~1. 0, 4K #8 3h Ik
M43 H7 78 % 36 Bk 1f 4 4> /& (PaO,) =60 mm Hg,
Bk i — E AL Bk 4 JE (PaCO,)35~40 mm Hg, 4
Bk R B S B S UM R BE. 0. 9% NaCl #I
SUREHA MK 6~8 ml « kg™' « h )4
i‘”&ﬁi?@, Iﬁjﬂiéﬁ%ﬁgﬁﬁj‘] 2. 5%9"] NaHCO3
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MAP; I % LA F T8 B BB MV) IFFH
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15 min jF BSR4 O F il (R RIB A & ki) ,

Wi PaO,/Fi0, 1 Qs/Qt. Qs/Qt HARFH .
Qs/Qt = (Cc0,—Ca0,)/(CcO,— Cv0,)
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2.2 AfEutEEREEE 72 h WERYEHHBITA R
1 KBRS AR, AER T RN Y Y
PEARTE . XTERAHFETE (11. 0 6. 6)h (RS 3.6 1
24h), BB ITH IR (35.3 - 12.5>h (R B JF


http://www.cqvip.com

D000 http://www.cqvip.com|

*+ 718 hEfEERANEY 2006 4 12 A% 18 %% 1280 Chin Crit Care Med, December 2006, Vol. 18,No. 12

4.31.42 1 64 h), PRI ITHFFIE (52.5+£13. 8)h
(RAESG 33 h f 72 h) s B PRI AAEFRT A K
FxtHEA,BHERHLEEEEP H>0.05),

2.3 PaO,/FiO, (B 1) AR & 4 PaO,/FiO, £
RETBEMNP H>0.05), RS 4h A, X BH
R 9497 1 4> B F % (137. 2+ 54. 8)mm Hg
(124.8+21.3) mm Hg. B4R Z 7 L8 E M ; BE
4 h 5, BB ITH EFZE(57. 7£26. 6) mm Hg;
Xt B 4H EFHOR B B ((89. 6+£20. 9)mm Hgl, B4 kb
BERAEEEM(G¢=-4.51,P<0.005), HHIBIT
HREGEEEYR, G 12 h MAGC KT &8
BELFA BEXMNBRITHERNEHE ¢t=-6.15,
P<C0.001), FHABITAH 24~60 hity PaO,/FiO, K
(141. 3%+ 11. 4) mm Hg, 5 #1557 4 PaO,/FiO,
F(199.2+20.4)mm Hg HIEL,. ZR A E EH
(t=-4.95,P<C0.005),

PaO:/FiO2(mm Hg)
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Figure 1 Changes of PaO,/FiO; in different groups
2.4 MAP(E 2): BG4 h i, X A B HIE
Jr¢H MAP 435K (74. 74£5.5)mm Hg M (77. 6+
4. Dmm Hg, WA E LR Z R LB EH;6~24 h Xt
4 MAP i B K F REIT A, 4 51k (61. 3+
6.6)mm Hgf1(77. 7+ 4.3)mm Hg, HAHER B R
EEG=-4.66,P<C0.01); PG IT 4 B B F0 BR
/G 2h MAP BEE T HAS BB A,.H{
5xtBARZERA S EME (P<0.05);GC BT ET
(MG 12 HMAP E#TH TR, 5 RHBIT4A
BEAAMER,HGCIHITFEHAE EF,24~60 h MAP
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6. 2)mm Hg(¢=-2.47,P<0.05), L B & F &4
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Figure 2 Changes of MAP in different groups

2.5 AB5AER.REN,FHATHMHR ER
XEBEME. RESESh.BHT EEFEE 35 CEAR L
FEERBEF;0~12h B R ITHRZEZRLE
EH;24h 536 h EHAMEAHAE, BHHBITA
AhERTHEMTHHBRITA, 23K G7.0L
0. CHM385E1L.C, MAULKRERAFEENY
(t=-3.16,P<C0.01), 24 h gi BB Ir4H HR 8
BETFHHBITH, 55 KR (123. 74+ 22. 1) K /min
M95.3+18.8)K/min, HAHKREREEEN
(t=5.82,P<C0.01);24 h J5 B ¥ y7 4 HR W 84
BETFFEITH, 25K (107. 9117, 3) K /min
M (133.4+22.6)K/min, HALBRLERH B EH
(¢=-17.49,P<0.01), Fi# BkRR B 5 U2 57l th B HL
BOESERPH, LB+ RR ALK, AL
EZR XL EEM. Qs/Qt.Cdyn.Raw,.PIP, Pmean,
pH,PaCO, f1 E:CO, 2 % X & ¥ t,Raw.PIP
Pmean ¥fEERBER AN A, FIEEEKH
BITHH A EE (BB ITHE A 24 h 5 36 h,
d {4897 40 BRZE 36 h 5 48 h);PaCO, 1 E-CO,
tHhERBEERKT AR TS LB F. FThee
THE&Z.

2.6 PS.piERMEKN .M W/D tu{ f1 BALF # H
AT E(R 1,3 2): £ 4 TPL.DSPC.TP.DSPC/
TPL.DSPC/TP. fifi &K & 5k /1 . ftf W/D H.{6 .BALF
PEHAKRTERNEERY L EES, BB T4A

£1 HEATPL.DSPCH TP MERER G=ts)
Table 1 Results of TPL, DSPC and TP in different groups(x+s)

A5l HPH (L) TPL(g+Llekg™!) DSPC(g+L~'-kg™h) DSPC/TPL(%) TP(g+L-tekg™1) DSPC/TP(g/kg)
bog:: k] 3 29.1£16.5 12.6% 5.6 46.64+12.2 255.74133.1 67,7464, 8
Hwsrd 4 70.4471.2 26.8+16. 4 49.54+17. 6 377.04 88.3" 47,04 6.6
i ikctrgl 2 22.3+11.5 13.1+ 3.7 62.7+15.8 165.94+ 3.5 79.3416.9

T E5PBIrA LS. =321,  P<{0.05
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%2 HERREHN.BE W/D tt@EF BALF R A @R EER (xEs)
Table 2 Results of pulmonary surface tension, W/D and WBC in BALF in different groups (x£9

#HA HYHE G STmin(mN/m) STmax(mN/m) fifi W i D W/D WM IS (X 10°/L)
pod: | 3 13.7+1.5 26,74 2.5 2.490+1.419  0.54940.134 4.7+2.5 15.94+13.7
Ly Ry agicl 4 14.0+3.2 29.0+ 3.5 2.37840.746  0.380=+0.132 6.4+0.9 13.1+ 6.1
FARITA 2 27.0+9.9 42.5+14.9 2.299+41.379  0.33240.093 6.6+2.3 8.9+ 7.5

T :STmin Yy B /PR E K F7,STmax N B KRE KN
£33 SEXETAABRGIEISMNBAARSERAER

Table 3 Results of lung tissue morphological determination in different lung injury score by optical microscope w

KB (5 40 R 1 (A1) L (4D Tl A 3K (43D HEHBEG
A o 1 2 3 4 0 1 2 3 4 0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
Xt B4 2 50 65 24 9 0 47 72 30 1 32 84 23 6 5 49 58 36 7 0O 91 57 2 0 O
Hipwmsr#d 5 22 83 58 32 2 41 88 66 3 21 70 37 25 47 62 63 45 22 8 155 40 1 0 O
RARIFH O 2 20 53 25 O 0 26 64 10 24 56 14 4 2 0 21 32 32 15 70 29 1 0 O
X2 1 80. 638 85. 221 58. 317 92. 004 10. 930
Py 0. 000 0. 000 0. 000 0. 000 0. 004

TP 89 R 7T 4B B AR & (P<<0. 05).

2.7 MHSAED¥HRE - FHAMHALRT IR
AR & B Il 4 i B 3R i, A R0 fa) B K e
20 AR 1 L 3% B RTE AR, I R B B B 3K
2.7-1 $ Smith ¥4, HHITIT X FIRKE (K 3) -
B 836 e 4 B K b L B o 5 () R R IE L B L A
YTERANE (P ¥<<0.01), BRHIR T HE W EER
Bt BARB(P<0.0D) Ak LR LR EH.
27.2 MHMGBRELZ2 YV REBHEEGE O - BHR
7 L K ek | i B 80 S 4R AE L Bl HE ot 24 %ot BE 4 An
w5 U s B4 2 (P 5<<0.0D) A KE
S8 E Y P AT A MK B L o R 18] R AR AE .
Jifi A 3K ¥ %5 3t BE 40 B (P $9<C0. 01) , it 4 1 1 3% B
BERERLEEE.

£4 BN EGTEASHRAMRGILBOEITFESR

Table 4 Statistical analysis on lung injury in GC1
and GC2 compared with C group

AR HKiHE AW BHEKREE Rm WREK EWE
BHABITHE Y {H 27.816 8. 175 40.394 2.510 0.782
P 0.000 0.004 . 0.000 0.113 0.000
AT YXE{H 76.389  80.250 0.522 86.896 2.378
P{ 0.000  0.000 0.470 0.000 0.376
N AE P EBY 5 BA RS R
3 i #

£ ARDS /8B H,.GC N H—EREFIEM
245, 20 40 80 AR, B AMKE IR & oL L Rl AL . X BR
R ER, BB AAREGOmg kg '+ 6 h™ ', 424
F 120 mg « kg™' « d")GC A e B ARDS ) %
A ARERR AL ARDS S{FERTUY, BHFE N
GC 397 ARDS & E B E, £ 5K 7% ARDS 1 1§
BB /N & (2 mg + kg™! « d" ) GC HRy FIIG ST

Bt 18] R £F 4k 2% . ARDS B XS, B E ER T
BBt (8] 5 £ 4 1k BsF w5k w1 BB BB 1=, 11K & 1 AE F0 4K 52 2
BABETMEERHE, IIMEKEYEREEAN
B 2 B IR A R B A IR i AE 3 R g DL RUR R 4
EREER SRR, AFR S5 ARDS s
RIRLE T I R R St ARDS, WG Bt HLE R B
BREREHMEMFRN 4 mg - kg™ - d7', FAT
HER. B GCIRIFHEM G RENRBILIF1Zh R
T a0 5 X A B 4 S AE AR SEAS A B G SO
H oM ERMNE.EE 24 h NEEATRESET-. KIBH &
R T 5 4 & 50 ARDS 3h 45 85 R 38 3 W PR 45 B
SRR T B ARDS, 3 5 R RS R B 2 7E . %
&) R A R E) S SR AT BEAS 2L, B ATLA PaO, /Fi0,<<
200 mm HgtE 1 7 i £ B0 T i A o, B0 ASE I 1) 22
RAAESMEESE X RENSTEERERSY
LB EE AR SHERFEHRER.

AR FRPBHBTFHA 1 ABHEFEE72h
AL FEAN , H AR BRI T, BB RS ARDS
YR RIRMAEIE R 72 h, BREITHEEREK
FXEBA.HEFLEEE, BREMERKE ST
REIR1S GC KA fFRTHE .

Pa0,/FiO, R ME MR, L EESHBEMRE
Br o & H AR PaO, /FiO, #]<200 mm Hg, B 5
4h N, XBHMBMRITHTREMARE:4h 5ERH
WITHB I BA A, PRRITHB SR
BB B ES TREIRITH. 75 GC e R
WA, MEMEME. Qs/Qt X EAHE ,WHES
KBHEEEESSEW ARDS & F&EAE X.

GC ik ERABY], MR HAREET FIR
BRINEAEH , P EREH GC BRIGIT (FAT
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A% 200~300 mg/d) BB 2 B R AE 1L, 45 54K
TR Rt AL BREAE R, TSR R
ARDS, & H K mH+4E L, HH FRHBEEY
BLIGEHAR EREAMA GC,—REEEIK T

BIFTRRANERHAZEBNA FEXERIE

KW, AP PF WA T GC WHLkER.

PS W,/ & ARDS * %% L) /Y | B3 3, B 5F
RERF T4 —B. HAKH,ARDS BEFEPS
WA B R K S TR AR LB RO A R
EPSEHEBXTHABHRE . ETPSHWEENSEN
A5 (80% ~85%),DSPC {} 55% ~60% , i AT
AR TPL 4 DSPC kit PS K, £ 41 TP,
TPL.DSPC 5k EK HERH LR EFHE, RS
EHHY 2 h HARFET- RBERBEEL RN E.
GCIERIARBURER K,

BRARKEBEEFZHEHEXIANRT ARDS,
BLUEXF ARDS ES¥ M AMREAEL . &iAA
FEVRTHBRERKRECHEEE SO
B, KR EEER TR ARDS™, &
1% % % ARDS S B A N B H R IE 2 E
ARDS FHEM R BE, BB SR BFEER.
BRBITHSBARARLEEZRABENE B
FTAFFA Hoxt BRAH B 52, VT BB 5 58 0 4 5K S i 38
TEA X,

ZERR - RATMBHRERA,GC Rt RIVLBE
SAE PUK IR ST & T8 W E 1 B S 4k 52, (H X
2R BALF HF PS iRk H A S¥XHE
®W, £ ARDS SR RiGEEY, — B HIAE LY
1E AR L ILAE A (B AR 5T, BEAS 5% B ALt 2 A GC
BRITEEHFEN 4 mg - kg™ - d7,HEBRTHE
S EM AR EGOmg kg '~ 6h YT
120 mg « kg™' = d™1),
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