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Soybean vacuolar H" -AT Pase is one of the
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AT Pases and play an important role in the growing
period of the plant. Hypocrellin B and KI quench the
intrinsic fluorescence of outside and inside membrane
domain respectively. This two quench probes have
been used to quench the protein's intrinsic
fluorescence under different pH and temperature.
The relationship between hydrolysis activity and
folding condition of V-AT Pase has been preliminarily
studied. The Ky of outside and inside membrane
domain under different pH and temperature had been
compared. It shows that the intrinsic fluorescence of
the protein and K sy of outside and inside membrane
domain all dropped with the deviation of pH and
temperature from the optimum condition and the
activity of the enzyme dropped too. This illustrates
that the folding condition had been changed with the
dropping of the enzyme s activity. The changing of
the folding condition of the protein plays an important
role in the inactivation mechanism.

Key words V-type H'-ATPase, HB quenching,

K sy, fluorescence quenching

dE S A EF OB A ER R

HAE  MWS m A

(R B E R = R B0 iE 94, 1CHF 130031)

ZIGRE

(AR B ERDC IR 0 S0, 1C4F 130031)

WE  SUERON P R RE I A A, RGO LA ) . A AL (H200) A LRSI AR S ™ 4, 1) i
s PR N AR FE ) HaO,, 4350 T AS )45 HE B ), 3l 25 00 6% 0o JUL 40 Mo £ 458 657 1 . DA sl e 5 2
HEl, KB Ha0y (< 0.1 mmol/ Ly #EH] 2 by A0 JULAR B = 2 5200 A2 M4k 2 10 2072, T MDA 7 2E HERTRI
A1 R I A S (G AN B n, G2 WIAn kol L O DL B AR S b, o LA B FE T SR AR, HE
WA M S A A, BAT Ha0n WA (1~ 5 mmol/ L) A FHI ) (O GE 4G, 1E— 2045 S5 41 B 45 405 o Ja),

LDH FEHCR MDA #1580 580, 413058 T 0 55 4 I,

CHAT ek o7 RS, RIS v 0 558 38 L LR 25245 1)

MRS, 10 mmol/ L H20, fERINS, ANMICREZE T, TEAAE0T WLAN MO8 e « IR, TB i B i i
BB, BRIk, Ha0p 24— MG VRS A ik, LA SRR HTIN 1] AN [ W] g AN ] R 152 00 UL TR A 40 4.
M SR S — b 1 b R B, Rr ] SR Ho O 6 PR ET e R UL AN B 45 £ 41 1.

4247
FRo%ES R363. R34

Tel: (0431) 46464845423, F-mail: cc2 dog@ hotmail. com

WA B, A (H200). OULENHE, Héfb R

Wk F /0 1999-00-27, 4% [0 1 1]: 2000-04-07



2000; 27 (6) S FES5EMEHERE

ARG PR A 3 i 405 1 T 2 5 1 k2
AT R AR 412 IE AR g
g AN B Rk, [ IS OE e 40 P A I L
(A AL RRE BT R A
ARG, AEASAE— SR N Z ER R, dHiEm
SACAR I M n, s A i P AU AR LA A2
BF, A3 SR A HE R X i e A . XA
PRI B A SR S R 2 g AR B
JULER I B 2% 32 e AU A DR AP LA R 50, [RI R 7= 2
KE A B3P S A (HL00) RN
AR ) =4, Ho0, A1 5 % 37 40 M 15 31) 35 i Ay
P78, W HaOo AR S0k LN Ffe 7™ 2 40 i 75 4
SR JE B D ASHE ST H 1 5 H,0,
WIE B R 5 O IR O R OGRS %%
CL Ho 0, M IR Ak S A P s 10 R4 1 . AR
PRSI FR LA L, H20 1 HT A 55 R
[ AT, W% HaOp X5 CoJUL4H B ff 453 403 1 . [+
k4 i R e 4Pk W T O JUL M 6 ) 4 2 1
1 #RifnA%E
L1 LALARRRIESR

HOFAE 1~ 2 d 19 Wistar KBGO L, By
i, H#0.25% B A1 B 1) Hank' s 020 530 4L 5
15, 20 min, Jo& PRGBS 70—k, TIES 9%
90 min Ji, BL3x10° AN/ ml BRI GRS ML, 7
36.5°C . 5% CO2 F 95% 7510 S A0t S A N JE
ITH IR, B R IE A MEM (% 15% /N4 1L ) 1)
JIT AT SEEG AT IN T 55 9% 4 d Ik AR A TS R T
1.2 ZERIRSEGNE

T kW e By IR R LR I AEE (LDH) 19
TR VEAT HoO RO ULAH B BEPE.  DAAS [R5
1 Ha0p AE FAS ] (R s 1), HURS IR (E H 372 7150
AL BN/ BT AN 5E LDH 3. BEAS MR 1 S 56
il 6 U AR, = HERT IR0 M 5256
1.3 FREMme s E

LY s (MTT) Ll 925 2 — ok 00 41
JROAF 35 R0 A R iR, I A M A v 1 B
WA I S0 G i A A0 U ) MIT'T 3 J5E o A 48 £ &5
W, DURMENfih, AN MG hfE.
T AR, FHTBIDE S S S B A AE 490 nm ¥l 0Ok
WA, TR) 432 e I i 4 i 5

A MAF IS o= S0 AL G OB/ % IRAT 6 ML
fi x 100%

Prog. Biochem. Biophys. 629 -

1.4 BEZBNE

LLO.5S nmol/ L 1, 1, 3, 3 PYHIEEP & g br vk
an, BT RE-540 92625 066 LTI 5 O UL i A2
WM R I B % (MDA) IR,
1.5 HE £e&MEBEFOMMAFSF LT

FIR B AE O iER L IRE R N SR,
1.6 HitZ4abE

B b x £ %R, Ha0o 15 5 Lo iR
T2 M, P< 0.05 TR &S

2 &5 R

2.1 H0, BIFR R3J1E 55O N4 AR AR & iE 1% #2118

AN[FFE ) Ha O A T 85 35 0o UL 4H B A [+ 1
AFIR], LRI M (1) 248 BL LDH Lo UL 4H 1 s
ok, 240, 1 mmol/ L Hy0, /EF] 2 h, M UL4H
MG A TR, S0 (47+1.2) U/L MLk
W 4 JF @ (66 £ 2.1) U/L, P > 0.05.
0.5 mmol/ L HyOo fEHTC LA 2 h,  BREa 55 P
W, LDH K& JH (101 £3.1) U/L, P<
0.05. BlAT HaOo V5V BERTF ] (59 0, 15 9%
t LDH 3P T, o A A e e
1 mmol/ L H20, fEH T LA 2 h, LDH %%
(128 £2.7) U/L, 24 h ik (260+2.8) U/L, P
<0.01 (F1).

2 3.2

RTE #E(LDH) /U - L~
g £

=

0 0.1 05 1 5 10 20
t‘(HzDz)/ﬂl’ml = L ‘

B REREHO.FAREMETEROCNARR
i LDH B8
B.2h W 4h; O :24h. n=6.

2.2 H,0, EFRAY O AMREE RN

AN FRE ) Ho O A 185 35700 UL AH i AS [7) )
|, A MTT J5 ik 358 9 M A7 3 K. 4
0. 05 mmol/ L H20, fEH] 2 h, JL 4oL i TG 5%
W, A5 %IE 99. 6% . B A 1 R ) (5 n,  AE
TSR i iZ Wi £, F) 24 h, 1735 %15 83.3%.
210.5 mmol/ L Hy0s 75/ 2 h, JLFA L L
MMprET; FEHIRFEE e 24 h, & 2/3 M4



* 630 - S ESEYYERER Prog. Biochem. Biophys. 2000: 27 (6)

SETZ. 10 mmol/ L Hy02 /EH] 2 h J, K430 UL WA BN B8 5 19, 7<) MDA 2R E T, P

Mip s (Kl 2). < 0.01.
| I #1 REIKE W0, fEFHER OUEM 24 h AR R
¥ SN N i MDA & 8tk
2 oo N BN
It § 3 \ ¢ (H205) /fmmolL™" n  t/h ¢ (MDA) /nmol- L'
ey MM
= N N N 0 6 24 0.388 £0. 145
DN N WA
o LB, I N N [ | 0. 05 6 24 0. 549 0. 061
0 0.05 0.1 0.5 1 5 10 50 0.1 6 24 0.602+0. 122"
¢(H202)/mmol - L™ 1.0 6 24 1.713 £0. 2757
B2 AEREHOMEARRREMIERAMEFEEN 10 6 5.710£0. 5717
A0 VP<0.05; 2 P< 0.01 5 iEH A AL LE &L
BohB: 400120 8:24h n=6.
2.3 H0; S UBRBRR R T SR A 2.4 H,0, XI5FRLALARARRE R RIS T
A FIFIHE I Ho0, 1B T 5532 100 WL40 324 b, FHURE M i BRS040 B 5 538 DNA 9 B 45

TR L L 1L T N P R e FRY], Ho0, 75 540 MO JH B AH 10 2048, 76 1%
AR N B, R e R el H,0, % VRVERTHILE A ik, W GO+ GRS
6 T AR Y TS5 . 24 0. 05 mmol/ L Ha0s 1 W E%. 0.05 mmol/L. 0.1 mmol/L. I mmol/L
24 h, MDA W& THis, Sxtmaditbse, Ang  HeO0x fERITEFRIGONUANNE 2 h, A5 08 53 531
FXSE. 401 mmol/ L Ho0; fEFIM, MDA i N 4.8% . 6.7% A 11.5% (I43).

W%, 11 mmol/ L H,05 fEH] 24 h, 4 a1 i 5

(a) (b) (c)
| 2 20} . o} ,
280 | 280 280
%0 | 240 | 240 -
g 200 - g 200 g 200 -
F 160} 8§ 160} § 10|
120 | 120 | 120 |
80 |- 80 |- ol L
a0l 40 | a0l 5
O o 101 ° 2 o % DS 1012 | % 6o % 18 10 19
DNA 5 fit DNA F it DNA 7 it

E 3 H,0, ¥ 5O AIETE R A8 % m
HAT DNA RAEW A 2 By, 0% 7. W %R0 W 2. G1 M DNA WRED f5iRbg; b 3. G2 Wb, (a) IEWH XH:
Gl (I§2)= 68.4%,G2(§3)=19.3,8= 12.2%,AP= 0. (b)0. Immol/ LH20,(2h): G1(I§2)+ G2(I§3) =
93.3%, AP (Uf 1) =6.7%. (c¢) 1 mmol/L HyO, (2 h): GI (#$2) + G2 (W 3) = 88.5%. AP (Uf 1) = 11.5%.

2.5 HE#B4%R FRO LA B A2 A, LA B4 o B AR

Ho0, AP FR 0NN OB 2= Mg, AR /o 200 B 18] #F &5 4 el /D> o o 1) B2 B 8 389 . 4
WL H202 (< 0.1 mmol/ L) FEA 500 IL4H o 10 mmol/ L Ho0, 7EHIIF, CoJUL4H Mo A% W 4, 7
ToHm. 1~ 5 mmol/ L Ho0, /M 4 h, wBUE s AR M4l kXx (& 4).



2000; 27 (6) AP ESEMNEHRE

Prog. Biochem. Biophys. * 631 -

E 4 EFO0NMEA HE REWE

(a) AL (b) 5 mmol/L Hy0; (4 h): (¢) 10 mmol/L H20, (4 h). (A A% L x 200)

2.6 HRP 30 BRI 1ER

HRP LU A0 (B4 Ha00) MR —
TR Ol, E R Ho0, 1 BRI IL ™ A 245
GittaT REVE.  HUEM HRP X5 CoL4N i i {2446 1,
s 3. 5. 15 U/ml [ HRP 5.0 L4 o 6% 75

12 h, SRJGH BN Ho0,, W5 55 557 40 i Ay 5t
LDH . MDA 1 & &t g5 R WK 2. 451 KW,
HRP fig 3 8k > Ho0, 451450 UL4H L LDH B¢
JOR MDA [R5, 5 84l in H,0, 4145 1 511
ZER.

#* 2 HRP & H0, iFS AR R+ LDH F1 MDA & E /MM

n

A5t (LDH) /U-L™'

¢ (MDA) /nmol+L™'

A AL
S5 mmol/ L. H20,

6
6
HRP (3 U/ml) + 5 mmol/ L. H,0, 6
HRP (5 U/ml) + 5 mmol/ L H,0, 6

6

HRP (15 U/ml) + 5 mmol/ L. H20»

47%2.1 0.388 +0. 145
147 £3. 5" 4,732 0. 326"
87 2. 7% 1.076 £0.231"%
75 +4. 67 0.825 +0. 176
63+3.9% 0. 618 £0. 096

Upe0.05, GAALLE: Y P< 0.05, 5 Ha0, ALHE (x £5).

3 it

H AL gk 2 M AN B 5. A 3k b
(35 B BT e 5 2 MV AE R T R AR Y, kA
T (B . AZER K TRV b AN T g W R,
5 G ORI FAR P SR LA R G T S A S 3
P E YR 7, X an = A k. AT PR 40 e
TEAE BB ANLE, W HT Ak A [ L R
K. PUEALBIPLES A 2 85 200 6, wha
PSR ORI A A 1.

ORI 85 5O LA BRBET, ICHLRIIR A S 4
R, AGRIF 7 4R A ST e ot g o0 JUL 2 40 A K R
(A E 3, 3 Tk 4 e A A B T RE A 0 L
PR R R A R R P R . AR RS
P, Ho0, BURF|— @ BEE, & Wigl
MEBE M. A SCSE B 45 R A, (KK E H,0,
(< 0.1 mmol/ L) s fit 512 1% 2% (1500 DL 40 Jfa 5L 39 11
EAEAE (LDH B, MDA Az R4 it J2 19

RI) 5 RN HoO R BT AH EE i oA A 2
Gt R 2, A k. N H
1~ 5 mmol/ L 1] H,0, #F—2L15% 541 it 445, 1
FEWCHR ) LDH F1 MDA B & 7+, 4eih2% b %
SN, ETIMONAMRBRE. BAY L
MG UL O, O RAR N, 2 TR 5 4
W, IR BRI SR, BEEH Ho0, 3 T RO
LA M i e E G, SR A R G R B Ak
F, A KR MDA, MDA 76 B N fig T i A8
i, AW 2R, I FEORREE TR . B
4K SO R 5 5% PR 1 0. LDH (1) K S vtk U 56 B
gl R i d. N R I H202 (> 10 mmol/ L)
I, B FRr O LA R RESET:, 2 h B 2 ATIE 90%
MO MIBET . oA b ml W4 21K 5 (1 40 o i v%
PALEGE R, Ho0, 0o JULGH I 1 453 45 1 I A
VAR JSE RIS T 0 OG R AW A 3 R R 1Y)
H,0, SIE R, RO EE T8ROI IRk £
FhA= AL 45 bR 16 5O, R R U0 0 2 A AR B 1 2



* 632 -

AR, RHE— LR L B RGBT
JLR.

RO R AR FE DR RS, TG,
PUEALEES, KHCMH A IR 28, AWK B
PO AL E (HRP), “Efigffb Hy0, 727k H,0
M B HoO2 M #EPE/E. W94 BRI HRP &
il Hy0, S AL R S HEE R, 3 U/ml (9
HRP 550NN 7 12 h, w7 #8987 H,0,
XU UL A P A et A4k s N RN BE 47, AR 3RO
JULAH 2 (¥ LDH A1 MDA 7351 R T 41% M 77%,
5K ¥ LDH 147 U/L . MDA 4. 732 nmol/ L 431
FFF) 87 U/L . 1.076 nmol/ L, 5 41 Lb 4% 2 5+
B, PR ALY EE REINE H0, 2555 M4 A
Sen RO UM, e O R IR VR T
FFRET b R AR AL T KA.

& X 3w Mk

I Yang TS, OuYang Y B, Yang J. The mechanizsm of free radical
injury in myocardial necrosis of Keshan disease. Advances in Free
Radical Biology and M edicine, 1991, 1 (1): 19~ 34

2 Ferrai R, Agnoletti L, Comini L, et al. Oxidative stress during
myocardial ischaemia and heart failure. Eur Heart ], 1998, 19
{ Suppl B): B2~ BI1

3 MacLellan W R, Schneider M D. Programmed cell death in
cardiovascular biology and disease. Cire Res, 1997, 81 (1): 137
~ 144

4  Lai C C, Peng M, Huang L., et al. Chronic exposure of neonatal
cardiac myocytes to hydrogen peroxide enhances the expression of
catalase. ] Mol Cell Cardiol, 1996, 28 (8): 1157~ 1163

5 A ARG, SLAIEgR. AR AR. PEcle: HESREE R ARG i
Zyw], 1996, 186~ 187
SiTuZz Q. WulZ Cell Culture. Xian: World Books Publishing
Company, 1996, 186~ 187

6 Gurevitch J. Frolkis I. Yuhas Y, et al. Tumor necrosis factor
u]}lhil i:'i I'ﬁlﬂilﬁl‘.ll rl'ﬂ]’]] 1I'Il‘. i:'il]lilll".l! I'Il".ill'l llll(l(".l'g{ling i:'i('hlfn] iEl illl[!

reperfusion. ] Am Cell Cardiol, 1996, 28 (2): 247~ 252

The Injured Effect of Hydrogen Peroxide on
Cultured Cardiac Myocytes. CAO ChumrZhang, BU
LirSha, GAO Shen ( Central Laboratory, Third
Clinical Teaching College, Bethune
University of Medical Sciences, Changchun 130031,
China); Yang Tong-Shu ( Institute of Preclinical

Norman

Medicine, Norman Bethune University of Medical

EMFESE MR ER

Prog. Biochem. Biophys. 2000: 27 (6)

Sciences, Changchun 130021, China).

Abstract Neonatal rat cardiomyocytes were cultured
and cytotoxicity in cultured cardiomyocytes was
induced by H202 over a wide concentration range
(0.05~ 50 mmol/ L) to assess dynamically the effect
of H207 on cardiomyocytes. The results showed that
application of < 0. 1 mmol/ L H;0; to cardiomyocytes
caused accumulation of lipid peroxide ( MDA) at
24 h, and phase changes of cellular proliferation cycle
at 2h, which represented early biochemical changes.
Exposure of cardiomyocytes to the increasing
concentrations of H202 (1~ 5 mmol/L) induced
progressively biochemical injury; the levels of LDH

and MDA

cardiomyocytes exposed to H20; than in control, with

were significantly higher in the
concomitant morphologic changes. When exposed to
high concentrations (> 10 mmol/ L), a large number
of cardiomyocytes were found dead by MTT assay,
and morphologic examination by HE-staining showed
that cardiomyocytes contracted extremely, forming a
large dropping areas of cardiomyocytes, concurrently
with the marked increase of membrane permeability
which caused LDH substantial leakage from myocytes
to H202. It is proposed that H202 accumulation can
induce cardiomyocyte cytotoxicity in a dose-and time
dependent manner. Treatment with low concentra
tions of H>0: causes cardiomyocytes early slight
biochemical changes which represent pre apototic
injurious features. High concentrations of H202 can
progressively induce lipid peroxidation, which cause
With

exposure of cardiomyocytes to H202, the magnitude

the severe damage of the cell membrane.
of the cytotoxicity is modulated by horseradish
peroxidase ( HRP). It is suggested that HRP may
protect cardiomyocytes against reactive oxygen
species.

Key words free radicals injury, hydrogen peroxide,

cultured cardiomyocytes, antioxidant





