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[ Abstract)
the total anti-oxidation capacity (T-AOC) in the diaphragm of Zelanian rabbit after diaphragm pacing.

To explore the effect of various pulse amplitudes on the amount of MDA, SOD and
Methods
Twenty-four rabbits were used for establishing the diaphragm pacing model and then divided into groups A, B, C and

Objective

D. No diaphragm pacing ( DP) was administered with group A, while pacing with gradual increasing, gradual decrea-
sing and constant pulse amplitude were administered, respectively, in groups B, C and D. The concentration of
MDA, the activity of SOD and T-AOC were examined. Results
plitude caused increase of the amount of MDA and decrease of SOD and T-AOC as compared with those without DP

Two hours of DP with gradual increasing pulse am-

(P>0.05). Two hours of DP with both gradual decreasing and constant pulse amplitude caused increase of MDA
and decrease of SOD and T-AOC (P <0.05) as compared with those without DP. DP with gradual decreasing or con-
stant pulse amplitude exerted a significantly larger effect as regard to the increase of MDA and decrease of SOD and T-
AOC (P <0.05) than with the gradual decreasing pulse amplitude. ~Conclusion DP with gradual increasing pulse
amplitude might be able to decrease the incidence of diaphragm failure (DF) through decreasing oxygen-derived free

radicals and maintain the anti-oxidation capability.

[ Key words] Diaphragm pacing; Superoxide dismutase; Malondialdehyde; Total anti-oxidation capa-
bility

ITAESR | B8 LR ( diaphragm pacing, DP) E2/E A 57 E
— MR R B BRI 2 7ROz s L o
X AN [ W 2 Jk e S S5O L P S0 Bl e ) i A — LK hY)

AR ARESE AV A IR A ok o L 3, X P 22
K DP AR 78 L ZH SR S Ak 9 15 AL B ( superoxide
dismutase ,SOD) N —_[# ( malondialdehyde , MDA ) JZ i
YA HE ] (total antioxidation capability, T-AOC) #9748
AT X LU 2, R 1F AN [R] R B2 Bk o DP X G i AL
SOD MDA . T-AOC 50 ,

HEWH T AR HRBERE AT H (No. 2002392)
YEZ HA07.510515 TN, 58— ZE B K24 m Jr B e M AR (1) %t Bk
B BEEGH) B ERFEYEE TR (FMWE BT XBEM)

BPE 2R AR 24 HOE—ZBER¥LE Y
DAL KT 2.0 ~2.5 ke, BEHEAI, BEVLE Sh D
Iy M A EE e K, A e R IRA B 4N
ok o i 3 ) S 2, Bk b i EE0. 5 mA—1.0 mA;C
ZH R Jok b s A S 2, DK o I AR 4 AE 0. 75 mA; D
ZH R Ik i i RE AT S Uk /N AL, Bk pR R 1. 0 mA —
0.5 mA,

= MRV A A 1 2%

REZFIKIEA 25% SR 4 ~5 ml/kg /K, BR



- 270 - rRAE PR IE A SRR E 24 2004 4E 5 14526 5% 5 ) Chin J Phys Med Rehabil, May 2004, Vol. 26, No.5

P T TR £, PR SBER L A 1A o 28 JE A I X, 35
ToTMaE EYIE AT O K25 6 em, 35 P bk A
BFL I WL [ 53 B LR A TR A 2, S P B A7 1) P
THUITEITIRMZ . SR DB IRAZ 2 om HT
XU LM, JB SR TR T 22 b, A 1 R R — p
SR RPN T AR AR ZE AN A 40°C RAAAT I L OB E A
T IR R (5 — 2R KA T AMR) . LARE
WA 50 Y/ min, W PP HE 1:2 Jbk 6] B B[] 40 ms
7 DP2 h,

= ARAS I

SOD i M FH # v S AL AN 22, MDA 75 2 F i
OB H 2 B ¥R I 52, T-AOC FHBk-FE k38 ot vk 1l o2
(A &35 i g B B W TR SR T A7) o ™ k%
Fie FRAGR G Ul I B R, B BRI % i
L

Y BRAS B FL R R

B HEZG S SR 45 R, B 1T mm x 1 mm x 1 mm
MBIV ZUE T 2% v RS W 1 0 J5 1% SRR I T
Je e, B, K R, A R, IR A,
itk TRl R B R A XU EE e £, JEM-1200EX 385 5 HL i R
pUE S i3

Gt E b

JI A SER B LA (& £5) Fon, K SPSS(10. 0 il
A BAFIAT I 2250 H7

# =X

— B LIS AR AR T 2 A 5

2R TR, AL S5 A L 5 B R R £
A% AR T, T A% ] 8] B, 2k 44 TG 2 10 el A% (&
1~4),

- RTRIREE Bk vl DP X338 P8 22 K A il UL G 52
]

ARG EE kb DP 2 h J5 , &4 %@ AL SOD MDA |
T-AOC AL WZR 1,

1 A ARNAZ(FERRA-FPERRET Y5 x 10 000)
A IRAUVIUR S 4EHES 355 | JOA% R B 8k, e A HES TR
Tz AR AR

B2 B ANRNAL(FERRM-F R AT YA x 10 000)
MBI 253 57, Z ZRIE T, SRR 5) i A 7 WU
B |

B3 CAmNAZ(FERRM-FrERRAT YA x 10 000)
UL ST e HES 455 | 7 LR, 2Rk 2 (R O
T Uk BT, JIC H %% B AR

- - . _ﬂ'
B4 DAL (BERRM-ArEERRAT Y x 10 000)
0 IRUIUR L 4 HE S 4 55, ToA% R [ B
1 KR[FEEEE Bt DP XT 4 44 4R WL SOD MDA |
T-AOC 54 (& +5)

am n MDA SOD T-AOC
(nmol/mg - pro) (U/mg + pro) (U/mg + pro)
A6 50.22+6.76  220.24 £20.29 2.34 £0.59
B4 6 57.52£6.71%  201.63 £10.97%  1.98 £0.292
CH 6 70.15 £5.67% 123.56+19.76*  1.52+0.14*
D4 6 78.63 +£5.05" 110.24 £18.36*  1.22+0.15*

.5 A B WAANEIE A, * P <0.05;5 A dHHE,2P>0.05
W
H B LR N 38 o B R 5 S AR R g
A YA Z RAE R ITR , 51 &g B A
FAER, I BRIE iR o ot S Ak ) S oM e,
[ MDA g4 SEFIR A L5, e FL S s ik iy
[EAEA TIAD RS bR R 5, BV IE R 48 5 AR (e &R
G, MEMBKYWBANET (07 dALSR



FPAE Y F S SRR E 24 2004 4E 5 14526 555 5 ) Chin J Phys Med Rehabil, May 2004, Vol. 26, No.5 < 271 -

(H,0,) % A HIEEAE A RIS BR E 2 SoD | id 4k
2 ( catalase, CAT) | 75 B9 23 Jbt H Ak ik 480 A 1 18 ( Se-
GSH-Px) 25t H AK (reduced glutathione , GSH ) 14 [ fif§
A H BK S-5% # 1 ( glutathione S-transferase, GST)
SRR 2R G000 TR R 1 5 R S 1 A A A T AR 5 ()
IFH N 5 i BB 2 A BT &R (- OH) FFRLZR 35 4
('0,) SEIEVESE AT BRI T2 th VA VE [ VC B-# %
I 2R LR ] 1 R R 2K S AR A R 8 0 B ) 4
RIR AU A, Z4E0E5E % B MDA | SOD K& T-
AOC 2RI A 1 &30 F g4 | AEBEIE R S BR1E
AU bR T Stofan 250 78 K RO HL 5256 &
IR, A TS (AR LA | F RO 3 | — 4 Ak
e B P B0 ) B2 ik 2 R AR IR VL R 3 A

DP S8 1 £ 2 45K 4 [ 5 38 BT AT IR &
DABERIFSE B0 DIP s Bt ok ofr i 88 384 55, WL 970 5 5 34
KB T IR LS g S ) B4 (R in 7 IR AL 55
MR . BTEA LB it v, AR T 3% DP i)
T BT kv B BT AL R L OARE L R R R
N 57 (5 DP sl 938 < i AR AR 1, 5L
L7 MBS LR UL SO TS 14 AR DL B R | 13
FD DP S0 THE R, REBUR B

ARG & E DP 41 (B .C.D 41) % A 41 MDA H) &
T, T4 SOD M T-AOC 9 1 HEAIK, X [F] Jackson
2 TVHE RN LT B E 3L PR (electron spin resonance,
ESR) HARMEAT A h FEAF 58 I BT 2 80 0% B 8% UL HRL 0 98
JEERBARAS H IS 2 S5 R —3, R DP 3
THRWLE i 2 S B 07 B 2 p el 2% 48R 1T DP B
e AT R b D FoAs R W IEFPOR RS2 i B 45
C.D P4 g, iR LAY MDA % 51K, SOD 7 ¥, T-
AOC JRIE5R (P <0.05) o FATIN AR Bk 2 5 ry I
TR T B W ) 0 5 L, 1 3 85 B i 1] PR B L
BN 2 TP A2 ik 2 A H S 5 TR 4T 4
Wt C 41 F1 D 41 ¥3¢ B AL T 2 PR UL 4t
(TR ) Wi, Wi RIEAS S B 9N A , FE bR LT 4t
( MAY) Wit &y p= A W 22 3 PR & 53 40, iR 0T i
fk T A 00 ) 5 i L S ok e, T S RO AMAR e A
JHL S 5 T N M R RE 5, X S PRI R R AT 3
KN B B A1 22| EENE B AN S A MDA (1)
7 T Hsf 3 el 28 0 114 2ok 58 70 £ e 2 7 S 50 10 P D

KT A AR RS RBIR, OF BT RELIEE R 5
MIREYR R 32, i B 4l ids> | i 3R A s X
PLAALRE T, nTBE S5 C 40N D ALIRZR IR LY
F &, (B Marzochi %5 WIHE—2H DP (B9 h %
PR, TR RLET 2 AT 1] fr 2 A it R AR A1 W e T 5
F10 1 RUWLEF LS AL B B 1, i AT GE S BOH PO 55
PR, ORI DP R 2 PO R A LA A
P 3=k | FLsi HOE PR AR 1 i RrtE— IR AT

SRR &P B 415 A 41 B9 MDA 5 SOD Al
T-AOC 7HMEAMILL, 22 7 o MR X (P >0.05), i
FRATTIN Ry 20 T3 Jom ik o g 2 — A 19 DP O X
A B30T 115 PR m A T i AL A 1R sy, HG R 30 B A Jo
A0 K L FR T I 0 0 IR U B e e 8 5K ot
NG TE AR S IE PRI AN [ i ok b 1 i)
J5 AR A BIBFFONG I 2% DF $2 4L 5555 21
WAKYE

Z £ x @t

1 SR, BGE % S FURE R hT. WL 2K, =R AR, . AW
Psr s AL AT, dUat Rl ik 1982, 62.

2 Queiroz RN, Alves-Do-Prado W. Effects of L-arginine on the diaphragm
muscle twitches elicited at different frequencies of nerve stimulation. Braz
J Med Biol Res,2001,34.825-828.

3 Mohanraj P, Merola AJ, Wright VP, et al. Antioxidants protect rat dia-
phragmatic muscle function under hypoxic conditions. J Appl Physiol,
1998 ,84 :1960-1966.

4 ESCWE BREN, ZEIR. RIRNUE S 95 55 IR LIRS A% 45 2 .SOD
MDA &t SR AR 35— ZEBE 02441, 2001 ,21:837-838.

5 Stofan DA, Callahan LA, DIMARCO AF,et al. Modulation of release of
reactive oxygen species by the contracting diaphragm. Am J Respir Crit
Care Med,2000,161:891-898.

6  Mador MJ. Respiratory muscle fatigue and breathing pattern. Chest,
1991,100:1430-1435.

7 Jackson MJ, Edwards RH, Symons MC. Electron spin resonance studies
of intact mammalian skeletal muscle. Biochem Biophys Acta,1985,847 .
185-190.

8 BRI, FREETT R, %, ESR WFSE K BB 57 I R [R] 26 B 2T 4
i B SRR, S P R AR, 1991 ,10:135-139.

9  Marzocchi M, Brouillette RT, Klemka-Walden LM, et al. Effects of con-
tinuous low-frequency pacing on immature canine diaphragm. J Appl
Physiol ,1990,69 :892-898.

(WicHi H 391:2003-12-14)
(A B Bt )



	269.pdf
	270.pdf
	271.pdf

