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IR 1 BOK B COPD S A0 W 5355 8l bk i A )
FHOGPERESE

X SR AR &,w A, 3 48

[(WZE] B OGRS AR (PPE) BOK B LB ZE PR %% ( chronic obstructive pulmonary dis-
ease, COPD) S AL N i S I AELAI KRR . FiE Wistar KR 30 HEEHLA AT IEZH (A 41) BT
(B 41) FFAMAL(C 4l) , 410 K, B.CARRAE NI EEEA PPE M E S M, C 4K R
JE I A SRR (1 ml/kg) o AR5E 30 d J5 ARBEAR ], DUt K BRI AR FR, i 2527 , il 2 288 S Ak s
AT (SOD) 1% 3 .Y [ (MDA ) & 12 F 5 2l ik il <o , 3 G 2 4R A BL S 3l ik i <
ERAEXR, &R B.CARBUIAR RS SAAREKFHW R KT A 4(P<0.05);B.C
ZH 414 SOD 1% J3F1 MDA 553 A R ETHE (P 34 <0.05) o A ki 4653 H (PaO, ) Bl ik ifil 4
MR (Sa0, ) Bk i — S bk 73 Fe (PaCO, ) FE AR IE 47 B C 4 Pa0, \Sa0, B B F&AIL, i PaCO, B & 7}
Eo MiZHZN SOD 5 PaO, BIEAHIE, 414 MDA 5 PaO, 5 HAHE; [fiZH4L SOD MDA 5 PaCO, AN 4H
Ko BEI® R AREHIER B COPD BRI AL L), KL COPD 484k N ik 5 2 ik il < 2 18] & % VI 1Y)
FHOCHE  (HAFAE Y COPD SEg b

[R$ER]  JEE ;B M PE R ZE MLY% 5 S AR ; 3 bk i < 23 B
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The research of relationship between oxidatie stress and the changes of arterial blood gas
in the rat with COPD induced by pig trypsin

WU Sheng ,SHEN Ya-wei, HAO Jian, CHANG Yue-jing, LIU Juan.  Hangzhou Sanatorium of Nanjing Military
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[ Abstract] Objective To explore the research of relationship between oxidatie stress and the changes
of arterial blood gas in the rat with COPD induced by pig trypsin (PPE). Methods Thirty Wistar rats were
randomly divided into control group (group A) ,model group (group B)and cottonseed oil group ( group C),
each group of each 10 rats. Established model in rats which rat's trachea injected for PPE ,raising 30 days put to
death,and the measurement of rat’s lung volume ,the alveolar morphology, content of SOD and MDA of lung tis-
sue and determination of arterial blood gas analysis,and statistical methods to explore of relation oxidatie stress
with arterial blood gas. Results The lung volume, the alveolar morphology, oxidative stress levels in group B
and C were significantly greater than A group (P <0.05) ; Content of SOD and MDA in B and C group of lung
tissue were increased significantly than group A (P <0.05). Pa0, ,Sa0, ,PaCO, in Group A was basic normal ;
Pa0, and Sa0, in B, C group were significantly reduced,and PaCO, was increased significantly. SOD of lung tis-
sue was positively associated with PaO, , MDA of lung tissue were negatively correlated PaO, ; MDA and SOD of
lung tissue were not related with PaCO,. Conclusion With pig trypsin make rat's model of COPD , the rats with
COPD has close correlation between oxidation stress and arterial blood gas, the animal experiment mode of
COPD is worthy of use of promotion.
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(porcine pancreatic elastase , PPE) il /£ K i, COPD 3y
PASERY , RAS  BE ZE P it UM ) S L], SR )
KB COPD S8 A0 -5 3l Dk I L=z () AH B9 &, B
Wy s T .

1 #M85HZE

1.1 Sfemr fEREREN: SPF 20 Wistar KB, {4
220 ~250 g, WL 5 — BE B 52 5 3 ) oo 4
Ht, 3h Py it SC 5 . SCXK (#7 ) 20070029, A A i
(Sigma. USA,#it'5 C7767) i %A ALY B AL (SOD )
o 3700 & 55 1 o ik A6 ) ( MDA) A6: I 3R] 6 (R
SV EARGIRAE) CER B (Leica
Qwin V3) | F4 %4 & 5t (Leica Application Suite) |
PPE(105 U/mg,Roch. USA 4t 11027905001 ,)
1.2 S35 %k  Wistar KR 30 HFEHLA 0 3 4H,
R 10 2 A FRER KOG REZH (A 41) (5250 3 Wy il
UMBEIZH (B ) FMAFFIIG P4 (C 41) , FROR R
PRE S5 IF il 45 2 S 80, T 10% oK & AT (4
ml/ kg ) BRI IR PR o R R BUAR B 1 5 , 900 B Jik
B THE NI B 200 B A e S ARkl
NSE N ARG : A 2H 45 T AR B K
(0.4 ml/kg) ;B .C 425 THE Hy 5000 U/ml ) PPE
(2000 U/kg) , 485 K RITIH7E . C 2H R U IS N
TESHRAFI (1 ml/kg) B H 1 IR, #4230 do 3 40
KRB PR BURDREC LA H 30 g/d AR |, 7K Bl A1
WE, B RO R BRI % 2l AE 1% 00, 30 d JEAbFE.
1.3 MZRRBACK P AR IS W 2H 2R 4
) & UL B AE &b SOD 3% JF0 MDA ¥R B

1.4 FHrkboA 54 30 dJ5H 10% KE & (4
ml/kg) BRIEEH R R BE KT #HMES B 0T
ARIJYIIT R B I, 73 B 2 i th I E 8l ik, 2.5
ml 5 S IO 2R Ah B P I A, 2208 Sk
FHIBCA BB ki 1 ol A 646 i B 3l ik of, i
4CARIR AT T ORAF, 88 5 05 2l Bk it < o0y, IF
S SEE S IE s SRR

L5 mrad it Eens B ORRZEM BT
B, A M2 MR 5 0 B i 2 21, i BB K A
L3 wm RS R, BRI TE 100 A5 565 FEHL

KA S HLEF, WHREZ I H ] Leica Qwin V3[R
MR AT

L5.1 PR B (MAA) - 80RO 1Y
T (Na ) | 40 FH A0 A 0P D00 S 1> LT S T
FR(TA)  HE Je4 A DX (RS2 J50) A9 TR (PA)
A MAA = (TA - PA)/Na #3245 LT 4 F 24 fili v
T AR

1.5.2 “FRypafesfa] fs (MLL) R S 0 - 429 fili
AR, TEIAYLEE M 248 L, 2% Dunnil J5
B LB IE o A+ T TR R A
AR R A AL (NS ) o P + 7 FRBRE
(L), LA MLI = L/NS 75 15744 Py g 5] B

1.6 AR (V)mZ 530 RALIEAA KRS TT
T fes , Ui 5 52 B BUR T ML, £E 20 em /K
FEMI ST T 4 10% 1 VAR K S MR T 70 HE 1 il
JIE 30 min, Z5HL VSR A 10% B PR K SR ik
e IR AT Vo

1.7 %eit s i Buis IR + brifi s (x =
s) RN, K HI SPSS 13. 0 Geit- kAT 22 4 HL 5
5 2250 M, 4118 FL 5 SNK 3, Ak etk
15 KA A AR SRR AR SC IR 0 B P <
0.05 N ZEFA G o

2 %5 R

2.1 AFALRBmBEFRE

2.1.1 RIRWE B .C AR A 40 81
K, 53 1T L B I A I R, e K T el 5
2.1.2 OSBRI B.C AR A Y8 A7 78 il i
ANFRINA I i e ) i 720 v 2 2, 8 4 M A
TG TR 8t A 36, ot 9 250 i 2>, it 9 A T AR 98/
(K1),

2.2 MBI SFEs 5 AdE,
B .C MMt R B 3% K (P 1 <0.05), yi W] &
PPE Ji 7 J5 K B R B 8 555 B 415 C 414
Lo, IR R TC 22 55 (P > 0. 05) , d W RRFF Tl 75 700 %) fi
MBI CAE . MiE S i BoR,B.C 4
MLI MAA 5 A IR EZFHGEITHE X (P <
0.05,%1),

®1 BHABRIEROMAEESITEFILE (v +5)

2H 3] n V(em®’) MLI( um) MAA (um®)

A4 10 4.2 +0.47 201.86 +9.77 40108. 63 +1362.02
B4 10 7.26 £0.97" 229.74 +16.94 " 52407.60 +3417.08*
CH 10 7.43+1.31" 232.90 +13.92" 53045. 40 +2668.44*

5 A4IE, © P<0.05
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A B 4

Bl FHHAKXRMALRLLE (HE x100)

2.3 FHprbA oA B.CAZKIN —H ALk &
(PaCO,) HI = F A 41 (P <0.05), 3l ik fiL %5
431 (PaO,) bk i 401 A (Sa0,) {4 2 % T
AZ(P<0.05,%2),

K2 BAXBRIKMSSTEN (% £5)

5 n PaCO,(kPa) Pa0, (kPa) Sa0,

A4l 10 6.181.16 10.310.59 96.62.06
B4l 10 9.141.06" 6.481.45" 86.16.26 "
C4l 10 9.030.86" 7.161.22° 87.73.71"

TE: 5 A4, " P<0.05

2.4 ZALFAKFE B.C 4 SOD % J1f1 MDA %
A A HEAEARRRE NS, ER YA
(P <0.05,%3), Ui PPE {5381 FH 5 fili 41
LU AL S

®3 BHEXRIAREUEHAKF (X <)

HH n SOD( Nu/ml) MDA ( nmol/ml)
A4l 10 30.01 £15.29 0.0344 £0.014
BZH 10 48.33 £24.79° 0.0931 £0.017 "
C# 10 58.05+13.07" 0.0938 +0.017 "

TE: 5 A4HH, " P<0.05

2.5 BRARALKT LAk A AR KA il
AL SOD Gt 5 PaO, £ & EAHE, 5 PaCo,
A i MDA 125 PaO, 2 8 TAH ¢, ifi
ZHZ MDA 1Y PaCO, AHHIE(FK4),

*R4 FHHALR SOD MDA 5 Pa0, . PaCO, tH3E45 17
Pa0, (KPa) P1A

SOD  r=0.712 0. 000
MDA r= -0.595 0. 006

PaCO, (KPa) P1H

r=-0.315 0.176
r=0.299 0.200

3 W

FAHBE 5000 U/ml ) PPE (2000 U/kg) Jid 73K
U M IE K B COPD gl 4 Se 36 #5780, K B 20
LU AR K H HARE B3 K, 5 B4R RO 2R
FHER A AE R TR PR, R BRI ZH S S By 41 68 EL
R AT I B3 K. R A R, B C 41 KR
A L AR I A 2L IR o Il
TSEASFEIN™ I, 383 Bt AR EL Rl 5 TR Bl i 36, i
TSR YD i v A TR AR/ i 9 ) B AR T
SEFNI ) s s , BB PPE i/ K L COPD 51
6 S YA R R B, 5 AN e T R
B3

SEYR AL, B GE S WA RS,
PRIXE , A B e 48055 R U UM i , B LC 4 PaO, |
Sa0, HY B EMLT A 41 (P ¥4 <0.05),1M B.C 4
PaCO, ¥ B FHE ST A H (P ¥ <0.05),A 4
Pa0, .Sa0, \PaCO, FEAIE K, Ui B PPE 35 450X il 2H
LU L R 2™ H IR B AR O, T C 4 A
KRV R il S e PR 4 Ve o AbSE S5 sh )
B.C 4 SOD MDA ks A dARA A [a) 72 i i 42
L M HBA G2 E (P <0.05) , 3iH] PPE 14
WO T RS 2H 2S840 W BORE 2 8.3, 5 SOk A
FHL o ARBFFE X SRk K5 3l bk i < A A
KA 2L SOD 5 PaO, B IEAHIE, iliZHZL MDA
5 Pa0, 2 HAHE; li414L SOD MDA ¥ 5 PaCO, A
FHSG . KB COPD If 4 Ak 107 380 Y i, il Y 4 1o 38
SR T B ZEE B 0 E A 2 — R
BWOKF- 56 0, B PIAHOC, B O, 8™ T 4801k N ok
VB, 5 CO, W B IR AR G . HIIN b T3
S SR HCIR A, AR D U 8 P T AR S I
CO, W B R B AL T IR AT SR

(F#%252 1)
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SER RAL , A 287 fif A dL B0 60 % 14 i PR 35
(2% JUFE 1) 25 Fift A 5 LA L B0 19 AR AR
I, AT . XA A 2 BT E R AL,
LTI BT S QN 1 1 R N R TANTIRE )
AR OB E . O REZI LR
Ky, HoHE S WA M . @ PR )
DU S AT S O B0 R A e Ml B 45 A g

SR R IR S B, A a7 R P R S M s
L, VRS AR A T AR Z AT RE, 8 PO

Je ok
KA

0]

BRI EIA IR YT AR B HOR T Bt i

W — B2 W, R AT 04 R

AR, TR . G Xl BE R 1
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UCG #:25 , [H P9 A R385 UCG 12 18 45 %5 1 o0
HIFF A2 51% ~T3% , H 2% A B 55 & PE4T,
CT MRI 7] B .2 22 e

[ &% i)

(1]

1111111111111 1111111111111 11-@11-@11-1 - 111 11-11-@-1 -1 - -1

Ha JW,Ommen SR, Tajik AJ, et al. Differentiation of constrictive

(L35 221 W)

[ &% k]

(1]

rhAE R A W IR 2 o e N P BE ZE PRI DO 27 41 18 MR ZE 1
B2 64 R (2007 AREITRR) [T]. HAEARIR K, 2007 ,46
(3) :254-261.

Rabe KF,Hurd S, Anzueto A, et al. Global strategy for the diagno-
sis, management, and prevention of chronic bostructive pulmonary
disease ; GOLD executive summary[ J]. Am J Respir Cir Care Med,
2007,176 (6) :532-555.

GOLD Executive Committee. Global strategy for the diagnosis, man-
agement, and prevention of chronic obstructive pulmonary disease
( Updated 2009 ) . www. Goldcopd. com.

WWAR, E M 2 2l HH AR it ok B A R
Bz )] I PRI} A5 ,2011,16 (4) :506-508.

Celli BR. Update on the Management of COPD[ J]. Chest, 2008,
133(6) :1451-1462.

SE R JETM RO B R y TR K RUE
PERHZEMESSRG [ )] . BRI 243K ,2012,32(1) :18-21.

BRI AR AR, EAR B AR IV 1 A I 1 T O BRI A

(At 4 RAP F

pericarditis from restrictive cardiomyopathy using mitral annular
velocity by tissue Doppler echocardiography [ J]. AM J Cardiol,
2004,94(3) :316-319.
Levy PY,Fournier PE, Charrel R, et al. Molecular analysis of peri-
cardial fluid ;a 7-year experience[ J]. Eur Heart J ,2006,27(16) ;
1942-1946.
Marshall A,Ring N,Lewis T. Constrictive pericarditis; lessons from
the past five yearexperience in the South West cardiothoracic cen-
ter[ J]. Clin Med,2006,6(6) :592-597.
Yetkin U, Kestelli M, Ergunes K, et al. Recent surgical experience
in chronic constrictive pericarditis[ J]. Tex Heart Inst J ,2003,30
(1) :27-30.
3TTMR, AR, A5 /NG A8 A B0 R A s PR R A 7 0 B ]
FILT]. TR E2,2002,23(10) :1065-1066.
AR 2RI R, 2R LA, A A% PO 4 2R A I PR S 7 0 )
FIRRAEL T ] JERUREE 224 - BREERR, 2007 ,39(6) :642-644.
(A H 31:2012-03-20)
(A8 RAP )

1111111111111 1111111111

R 2E S B L)) BRI 2%, 2011,31(7) - 1318-1322.
Parent F, Maitre S, Meyer G, et al. Diagnostic value of D-dimer in
patients with suspected pulmonary disease :results from a multicen-
tre outcome study[ J . Thromb Res,2007,120(2) ;195-200.
gL, MG, E AR P AR B R A (A T
S g it R B AL 38 8l 5 SR LU R [T ] AR AR I 2
% ,2008,31(8) :571-576.
Holverda S, Bogaard HJ, Groepenhoff H,et al. Cardiopulmonary ex-
ercis test characteristics in patients with chronic obstructive pulmo-
nary disease and associated pulmonary hypertension[ J]. Respira-
tion, 2008 ,76(2) :160-167.
) 7K 2L, T3 IR , 5 AT, A% 18 1 I DRI AR 4R Bl 4 A 1o 8
KA BRAAUEMT T BRCR A [T]. sp AR AT 2R aE,
2010,33(12) :912-916.
Mebr R BT X M PERL ZE PR IBR i AR [ ) ] 2R I
B 5 24,2007 ,9(3) :237-240.

(ke H37.2011-10-11 ;&[] H 17 .2012-03-05)
EXpBIER)



