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(P<<0. 05 B} P<<0.01); i A#MEH: PS 5 ,CMV—+PS 4 # HFOV +PS 4 i caspase-3 i p73 & B35 M M
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Effect of high frequency oscillatory ventilation combined with exogenous pulmonary surfactant on apoptosis
of lung tissue in rabbit with acute respiratory failure induced by steam inhalation injury GUO Guang-
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[Abstract] Objective
combined with exogenous pulmonary surfactant (PS) on apoptosis of lung tissue in rabbit suffering from
steam inhalation injury. Methods Thirty-two New Zealand rabbits were randomly divided into four groups,
and acute respiratory failure model was reproduced by severe steam inhalation injury. Then they were
ventilated and treated by controlled mandatory ventilation (CMV), HFOV, CMV -+ PS or HFOV + PS,
respectively. After the animals were euthanized at 4 hours treatment time point, the right middle lobe of

To investigate the effect of high frequency oscillatory ventilation (HFOV)

rabbit lung was harvested for the examination of caspase-3 and p73 contents and relative values, as well as
mRNA expression of caspase-3 and p73. Results
homogenates in HFOV group and HFOV +PS group were significantly lower than those in CMV group and
CMV +PS group (P<C0.05 or P<(0.01), and also contents of caspase-3 and p73 in lung tissue homogenates
in groups with exogenous PS were significantly lower than those of groups without exogenous PS (all P<C
0.05). @ Caspase-3, p73 mRNA expressions in lung tissue in HFOV group and HFOV + PS group were
significantly lower than those of CMV group and CMV +PS group (all P<C0.01). Caspase-3 and p73
mRNA expression in lung tissue in groups with exogenous PS group were significantly lower than those of
the corresponding group without exogenous PS (all P<{0. 05). Cenclusion Compared with CMV or CMV +
PS, HFOV or HFOV +PS can decrease the concentration of caspase-3 and p73, reduce the mRNA expression
of caspase-3 and p73 in the lung hemogenates, as a result lung tissue apoptosis in inhalation injury may be

(D Contents of caspase-3 and p73 in lung tissue

suppressed.
[Key words] high frequency oscillatory ventilation; conventional mandatory ventilation; pulmonary
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HAPE T, HHI HFOV RGPS XA
P i 453 43 B 40 B T2 T R L DA 2R IR A ME B A
YRR, RAIMWE T HFOV B4 PS BASIETF
S5 o B 40 4R 40 M P A D6 PR T 7R SO SR R 9 AR .
1 #R5HZ%

1.1 ZRIYEARFIER FHZKARZ R, H
BER¥EFEEIYERE P ORME EEQ 5L
0.25)kg, SLWATEIWER 12 h REEK, F SRR
(40 mg/kg) LA I 55 BREE IS , 45 3 W 40 EM D7 3 B
FFERE L GREUH BAKESE  BEHK
25 T %8 9, B S AL 51 D BT AR (B IR 10 mg ke s
43 0.1 mg « kg™« h™)JF, B E PR G IE R HL
(SLE 5000, 3% | ) 47 ¥ I ML 8 L (CM V), 2 8%
B AR 10 ml/kg, M ZE 30 K /min, I K B
B 1 s, M AEHE (Fi0,)0. 21, A K IE JE (PEEP)
0 em H,0(1 cm H,0=0.098 kPa), H-Z# kT
AEFEERK 15 ml - kg™ « b7 /55 1 h YA 38
gk 50 ml, MR ARRASERGIEHBERR,
1.2 HYPERHE. SRXMGITEHSEER
B AR, DA B0 0 TR 48 5K gt o 2%
RKERER FHREE, Y5RNEER 102 C.HERE
J13K 0. 125 kgf /em?(1 kgf /em?=98. 066 5 kPa) R},
KRR ESRESEME T B8, mbt B
AR 3 s, BER SIS MRT. HAshbkmEaE
(PaO,) % E 60 mm Hg (1 mm Hg=0.133 kPa) I
THA R

1.3 Zsad BHEE NSRBI TERE S
3% CMV 241 . HFOV #.CMV +PS 4 fl HFOV +PS
4,4 8 . CMV 4 .CMV+PS HifT 2 KBS,
SRR ¥R E 10 ml/keg, B EK 30 K /min,
WS BHE 1 s, FiO, 4 1. 00, FEEP 3 5 cm H.O;
HFOV 41 .HFOV +-PS 4 ¥ @< R ¥ N HFOV,
ZHERE . FHAESE 10 cm H,0,FiO, 1. 00, #% I8
20 cm H,O, 5% 10 Hz, P EL (T 2 ED1 ¢ 1. 8508
ST IE 4 h 4bFESh Y BUA B A it 20 B0 E R A
B R 57 0E b E0BR 7R 4 B8- 3 (caspase-3) . p73 Y
&8 K&H mRNA FKikKF,

1.4 PSS NEE:SMEE PS &M B & 5% Bt
BB R AR PS(H B B K% LB E Bl , 018
2HITEPD . BRE T UAEES 10 min, K ERE
B 0% 100 mg/kg () PS F EH A EE R & LLsh ¥y
3 Fpfd o (A EER | 22 100 BP0 A R BD ) 39 5 3 AR
1.5 RilFRin Rk

1.5.1 fiiZH 4R caspase-3 T ¥ 58 - M0 5 A 5 6 I

(pPNADFR#E 28 , BL 400~600 mg 4141, LA 50 mg
T 100 g1 238 VR 1 Ho A i A\ S48 V80, 7E VKT8 £ A
PSR B AR ARSI LB T 1.5 ml F.L
Hep, KB PR 5 min, 4 'CF 16 000~20 000X g
B 10~15 min, B 10 pl W, IIA 80 ul pNA
10 pl B Ac-YVAD-pNA (2 mmol/L), &5, Bi
6,785 0 b 3 W S B 2 405 nm Ab IR 6 EE CAD B L RE
B Agos I8 5 25 X BRI Aos B 9 FE & 1 caspase-3
AL 72 pNA P2 A B &, 5 3K 15 09 b ot fh R AT
Xt HHHE B AR AR AE B pNA B, —14
BB E R MR R FE 37 CRE R LA
BY 4] 1 nmol Ac-YVAD-pNA 724 1 nmol pNA #)
caspase-3ME B I BB AR P EHME LK
caspase-3, % i Bradford B MR S P HEA
wE.BHEL - TMHERWRENEREAT RS
caspase-3fIE VE BN,

1.5.2 JH#HE p73 & B E : B 50 mg i 4H 4
B R G AT B P 4% , ] Bradford P48 &Y
hOEEIRE. RS AT E B R S B i 7 (Western
blotting )4 . 38 4 ~+  fe FE B B8 4 - 3 TN 4 B M g
B B 9k (SDS-PAGE) 5 B B S % R N A 8 L SE 8%
B 5 K % E Bio-profil B4 43 ¥7 &R G % B lb 45 %
AT BRI  RYE K RS A X p73 TR
H&AEF, IHEE p73 5 B-Wl 3 & H (B-actin) #Y
By ABHKERREARSRE..

1.5.3 fititH4H caspase-3 mRNA FI p73 mRNA #
R R 5% - R A EEE S (RT-PCR) ., &
BUE RNA,F 260 nm K 52 Y602 RNA ¥,
AR 1M TR 40 me/L H 4 RNA, A
ddH,O # % DNA #£4% n %, 3 Dk ddH,O K23 (%
TR 4B BU AT 2 34 1 260 nm Ab W A EIFE AR
R AT MR BE , 4 RNA 5% 5% \PCR ¥ 1 5 #EATH
WK R FHEERE R 0 A R G0, MUK R gE T B
. AN EHHEREK PCR =P &H 5 NS R
B-actin£ A A {H, 38 p73 mRNA Fii caspase-3
mRNA WX RKE.

1.6 FHIF¥4N - GRAYHLRESE LR
AR AR ERL K% PEMS 3. 1 B4 0, 4 1H
ELER A 24007, P<C0. 05 AERE HIHHE L.

2 & R

2.1 JH#HA caspase-3 Fl p73 MER(E 1:H D
HFOV #Hf1 HFOV --PS 4 fiti 4 21 caspase-3 J% p73
SEWEEMRT CMV HF CMVH-PS 4 (P<0. 05
5 P<C0. 01 i ASME M PS J5,CMV +PS 4 I
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HEOV+PS 20 Y caspase-3 M p73 S BB KT
AR RANE, ZRBE LT HEE X (P ¥<0.05),

£ 1 BHMHEY caspase-3 Fl p73 F R (x£5)

21 5 FHYE caspase-3(U/g) p73(A f#)
CMV 4] 8 1.3440.27 0.446 0+0.027 0
CMV+PS 4 8 0. 744-0.24* 0.267 4£0.074 0*
HFOV # 8 0.6240. 31 0.212 840.031 ob

HFOV-+PS 4 8 0.4140. 224 0.126 1+0.022 0

T2 HUAMMALH caspase-3 Fl p73

mRNA #iEHE G+ Al
2 5 B caspase-3 mRNA p73 mRNA
CMV 4 8 0.748 240.1428  0.542 4::0.114 0
CMV+-PS 4 8 0.5165%+0.1165°  0.271 620. 086 5°
HFOV 4 8§  0.403 240.078 5*  0.232 8+0.105 8b

HFOV +PS 41 8  0.308 7-4-0.126 8¢  0.108 7=+0.062 8¢

.5 CMV 4 H 8, P<0.05,°P<C0. 01; 5 HFOV H K%,
*P<C0.05; 5 CMV+PS 24 F 8 ,4P<<0. 01

I 2 1] 4

p73 8 .

1:CMV #1;2:CMV+PS #;3: HFOV 41;4: HFOV +PS 4]
Bl HERIAS p73 & BN HEIBE R AL

2.2 JH#H4H caspase-3 Ml p73 ) mRNA Fik (A 2,
& 3; % 2):HFOV 4 fil HFOV 4+ PS 4 caspase-3
1 p73 B mRNA £ X 855 F 4K CMV 4 H#
CMV+PS d, ZRA G X (P 3#<<0. 0D
F 4B PS G, CMV +PS 245 1 HFOV +PS 4
caspase-3 Fl p73 B mRNA k4L 0H i 5§ TN &
B (P $<C0. 05)
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M:100 DNA ladder Marker;1:CMV 2H;2:CMV+PS 4 ;
3.:HFOV 4 ;4. HFOV+PS 4
B2 BUGI caspase-3 mRNA fH3F R IRE 0 &L

M 1 2 3 4

1 000 bp

600 bp
400 hp
300 bp

200 bp|

100 bp

M:100 DNA ladder Marker;1:CMV 4 ;
2:CMV—+PS 4 ;3:HFOV 4 ;4. HFOV+PS 4
B3 KARMN p73 mRNA X 558 B AL

.5 CMV 4 H#,P<<0. 05,"P<C0. 01; 5 HFOV 4 W%,
cP<C0.05; 5 CMV+PS 4 th$% ,4P<0. 01

3 it i

IR TR RIS, R M —
EAMT B LN ER s vLal, £ Sl WIRMER
DNA Py Bg#E i & AE A IRAE T2 78 H H R
¥ caspase-3 EE T RBRF M EIMBIT IR P R
BETHEEEENER.BNEAZSSTHTREER
BRI ESEE U RA TR ER TR
TRERY(EFERE B DNA R — B4 EEFRE
B, 7= A 40 B 4 45 L H ¥ L DNA BT S8 P T 4R 4
AR, BB ARTHESES ATEERE.
FTHAT HTARNIER 4 MR B ARETES
AR SRR AR R T ZERE SR ARA T,
caspase-3 JE ¥ % 40 I Lo A H O 3R .

P ARDS HRT-MXRBEWRTZ. . BWE
A7 B a3 0 0 4 R VA TR R 3P ARDS # i 4
2, HFOV 2 Z A i i fR 37 18 KB ug 2 — , 1 il
ARDS 3 S Jilf 4 4 i B - I 4% 38 KL T 1 A 4
. AR P B SR . AT HFOV BRE @ o 1)
A A A R R AR R R E RN E M
W5, F3 ARDS A B4 4, NIk WL AH G R A .
Hammerschmidt A&/ 535 R T B Ik £ &
i, e 2 AR R B RS , RN
ARG A BT B, Ha et ERR
W% FEW T caspase-1 ¥ B 7} & . Sanchez-Esteban
857 3R P JE v SR o 5 Z0 A 92 B (TUNELD £ 1 40 A
W T- K caspase-8, 7F &AM 55 BE BRI B £ 4E £ 40 i
PHERTREMNES R, dos Santos ZW RN T E
e 18 0 AR L B 40 R B R T A S B AT T AR R
RS, R BT HXEE R LA B A UL
Mo A Y Al R B R AR A R N E B
HHMERTCEEEZWABBEAT CWEESH
T AN TE B R ERERBAR . ER
4 b JF . HFOV 41 it 41 23 40 0 0 1 1= 4 309 B %%
CMV @b, i8] HFOV §EWE %R T A P45 45 B9 fif
HLHMFET . BT HFOV B 5 MR R K
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B R X E 8 A ST AR A BT LU B8R i A
Ml AT E MR, Caspase EHMRBEN ST
SRR TN R AE R A7 B caspase-3 FE AT T 4
MET, RAEBA T RENTORT, KEREN,
HFOV 4 it 4 28 5 3K o caspase-3 & & B B 4,
caspase-3 mRNA 35351 8 & % 1%, 358§ HFOV g
WA APER Gl R P caspase-3 KIS .

p73 HHEAMEN— p53 WAL, T 1997 #
cos P HMA KA. BLK 22 kb, HF 14 4
BF.EMT I EBREENET . A EE—1HE
BRARATHERS, RITHR LI, HFOV 4
fi 4 p73 mRNA RiEH p73 BEHE BB CMV
MU B, #—B UL T HFOV REEEZ w4
JELPA 9 DNA BCAR T 9808 TR AP 48 7 ) BT 20 45 200 Jif
M., FREA FHAPHBRA MRS T
HFOV {#f ARDS fii " 4 £E 52 32 B 3 . {HLl 5 A
Y5 FOAE RL Y9 SCHR BT RS 00 R B, RATHEW
HFOV B4 i 7 1= 38 20 AT BB 77 76 A 43 R AE K L
B A, T BT 40 B R T ) iR AR T RR R IR A AL
B S M: R 45 F 4R 37 ARDS Jif 2 8835 45 19 L — B
w2, SMEYE PS BRI I 1 I E W 40 T 1 2 BB 1 9
Bk 7 T 40 B, 20 R A 4B 5 R e B AR A B 2 R
PE T AR AR R BN AMRM PS
WEM CMV & & HFOV & A @S A AN T
20 i B0 B HE RE SR hn PS40 38 /b, U BH 7E IR A $]
P LR S P N AN PS, B T A TR Z Ay
FERY IR PS A, B 1 B A A A T BB A
SETHER. ETHEESAES REMITEE
0 F U b R AR O R A R T R —
5. % HFOV+PS 4, A S i T &,
BARTREFVDEER.FTREER T ERE, — &5
B PS M HFOV EAFR TR AR FRY; =

& HFOV mJeE A M F S EHE PS R AR 1)

¥I5) 53 AT T TE e Hr .
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Y %5 H #5.:2008 - 03 -09 &8 H #5:2008 - 04 ~ 05)
(B X448 - F R

- & FTEEIE -

M 3% 4% DNA X BB EMRE SR TRENRD

FEMBHARBRELZN - KBEERCERBENRKEE DNAGHHEMN, HERENBEIEEBARK“EREA
3, BRI R DNA S BT RN EEMBRBTFREICORARBEHRER. BFAREBISHERBABERN
(PCR)R 255 /™ E R B AE s MR B R AR B E A BRI B ABE 72 h G I U735 DNA S BT T, SR BRICU kB
TR EABRK RARB 72 h JF MK E DNA BH & TAREE (15 904 F 4 M & (GE)/ml tb 7 522 GE/ml, 15 176 GE/ml
k6 758 GE/ml, P 3<0. 010 R sE - B & MK U5 DNA & B FHEE (P<0. 0D GBI ETRES R, m¥F
8 DNA 5 ICU JRFEERE 3, ML ik B ot g 28 T @ AL (AUC), N 0. 70~0. 71, 3t 5T E 407 2 B, A Bt i 32 5 &
DNA &80 DERN T ICU I8 R M 3 547 (P<<0. 01) s R PEE A AT R AR R A EMF RS R EER TS5 AR
1dm¥EPHEH DNA FRM A%, D ELBEERA, B0 MK NS DNA & 8 7™ H M558 5 M3 20K 55 0916 74 I R AL
FMhE. ¢, 2.4, % # A(Clin Chem),2008 - 04 — 17(& F 38 ) ¥4 & , ¥ &



