+ 546 - S MkFE 5L MR HRE Prog. Biochem. Biophys. 2001; 28 (4)

A I AR 50 2 2 UBR X B R O B
AE = I B 20

e 1 o 1 v ]) 2 e 3
i) BEED kDT FARY HLE
(VIR R SRR, RS TR SR A 9, L5 100084;
Dot [ A AP IR S SO %, JE s 100029; ¥ e [RPS SR B 25 MIWFSCHT. JE S0 100050)

BB AR — R BT A, 5O R R B, R R R 5 L B R L I SV Y
AT 4 A . R P BB SR £ B R, %4 A %R 4 Langendorff B8R (6 85 A U0 0o E 60 min (3t -
60 min i HEVE o B4 FIUBLABAAEAT T 44638, S0 45 SR oy 2 LI P pHL 1 Ll X IRAEL IS0 40 S B, LA I oA 1 i
FRAL A O 5 BRIV T JAL. 30 2 S 0 5 - 0 3050 1 %4 ) S48 B B8 JUL 40 1 1 4 K

T35 55O JULE R oRE 5 1R Y P S R )
F*H2iA
FHIES Q633

A JU R LA 1 A2 S o P U 95 P T S (R, %)
oL ol 453 405 (R WL AR 22 384T T 12 gt
LB, OO LA AT ARG ™ F 2B, oAU
e, SEafen (H ] EJF, B0% Na*-
H* 22, AF A 808 8 ek — 20 W0 Na' -
Ca®* AZHe, AT 35 P00 M0 P8 405 8 4, 3 04 e AR
WP A R Th RE R ISR, R bk 52 il £ fE 0% 2%
RS, Xt 7F 5 ook 4 0o WL Gk o, 353 005 119 245 49
A 2y 2CHRHE AT FEE I R L

PR %M (oxyphenamone, Oxy) A& [HE<
2EREAE G2 AR R GE L A A5 A B — Ao Y
SR M. 7E LR IRFI R0, % 2 G %
SIS MR O RO LB M R B A R E . e
AE % 59 I LW 46, 20 A 58 o UL 4 e A
[Ca™ . 75 254K RO 5 39 5238 1l 46 L 5% 3,
15090 B B S TE IS 4 O I A R ME R B 5 B R A 1
TR, BB ek AR b ek A 40 1 T B Lo LR 44k
YEACEE (SOD) s Ikid 44k B ( GSH-px)
TETERRAR, LU TSR B R R 2 i B AR
H LR A B i A T4 A R LY
DGR, FeARad AT ORI, RBLAE
FRAREZERLR MDA & Bk, 380 AT Pase 351 . GSH
PRGBS PE Y LU R E 9T R B R
AN GE 0% R AR S L B [HT ] XS DL A5
Pt AR SORE A 5 2 i A Sk - A2, 3o R e L

fEREACE, W, K Laneendorff #E A O T,

A, PP Bl

AE AR 15 AT WS,
L PR £ HIAL L.

NI S5 2% 2 i ) oL

A CH UL I BT S5 S0 40 i 45 A A = AT 2
hiieAe b, LA BRI R I AE AR i AR

I IR . FUMBRIIEIR (NMR) &2k
HOR, BEWSETEH SRR I R, Ao 7K
XL %A (5B i
FFELE . B . AR I BT O,

1 MEF7EE

1.1 BEREROCRES

GBI HEYE Wistar K B ek T 28 38024 5 568 5€ BT
SRR, AR 270~ 330 g, H 20% 4
(5 ml/ kg) RS RRIRE S T 05 RUES 19% &
(625 U/ kg), JTFHaPs B bk, T 4 CHERK
F, EEAR AT IEE A 10 Langendorff #E 3, I
HIHEFE B ) NMR SE86 Wt R R4 . #E
WM U 1 5 R Krebs Henseleit (K-H) Tl B8 25 ph il
( NaCl 118 mmol/L; KClI 4.7 mmol/L; CaClk
2.5 mmol/L; MgSO4+ TH>0 1.2 mmol/L; NaHCO;
24.88 mmol/L; KH,POs 1.2 mmol/L; 7 %
11 mmol/L). HEWIEH 95% 0r5% CO, AU

IR
Tel: 010-62783477. E-mail: zhangrq@ mail. tsinghua. edu. en
Wk 1 0: 2000- 10-08, #2252 1 15: 2000- 11-03



2001; 28 (4) S FES5EMEHERE

R LLERE pH (E7E 7.4 (36.5 CHY). RESWOE L
IEENFE L 4~ 5 mlemin™ o g IOV AL OME, £
e B VA e rp aE ad e I K AR RO B K i A 3
(36.5£0.5) C, JFulRk VB b =i 5.0 0
Z )[R JE 22 R HEFF 680 kPa [FIRE . WE WL Ra &
Ja O T 20 mm FUEIER LA, O JUE R H AN
20 mm ) NMR 5 F i 5 1.

S KRB P4 X4l (5 K, K-H
AT %A 40 mine 1573 60 min A %0HE 60 min)
Fes il (7 K, ASFHERT 10 min F1FEE ] 60 min
WK K-H #ERF 54 10 tmol/ L F2 A2 )

1.2 HRERPNER MBS AN FLEL AR SUEE RO 2

R NLER WAl (CK) FIFLERIE RS (LDH)
JAHITACHI 7150 &4 & g 2B 4 Al se. il 4k 1 (1
IR A S EL H 40 min SEH )5 1 min &
¥ 3 min . 10 min £ 30 min.

1.3 P NMR a9 &

FEREASE G 1 FE AP 0 52 2414 BRUKER
AM 500 8 F iz I AR B A LT, SR REAE,
Wy BE S 107 T, R3Sk B 1 1 [ 7 ¢ 1y 2k e 258
Sk, SEEGHR Sk b R SR 208 7 SORFE, AN
S, MARAE P b 213, 1P I b0 B A
202. 458 MHz, ¥l it 1% 95 7y 8064. 516 MHz, ik i %
JEH 16 ¥s (90° ik i), I IR Bk w2z 1) f) ZE AR Ol
0.246 s (57 0.5 s RFE—K), FFRECH 2 400 X
(5F 20 73 h—AN s ), Bl 2l 4K, EAG AL
705 80 T 4D R S 500 i o i eR BN P B ek B, 2R
A (LB) KH 20 Hz LLHE @ {E e L.

1.4 HUELIR

FE I/ 52 10 PRAL BERT 25 AT ST, DA
AR P i R B ARk, A A Ca JULAH L A
B S AU PR R R AR s (BLP
IR LER PCr VR AN 100% KBEATVH—
RAbBRy . [FRY, EANFIRERN B, AP B 0 ok
FRIER AL AR (6) (ERARE R P i I 1 L2
P L AEAS [F1E S B N TG B8 06 1 Ak 27 A7
B, $# [pH= 6.72+ 1g [ (6~ 3.72) / (5.69-
§1] AV M AN pH M pH . 1 T 7E ATP

(a) W& 5545 A 5 45 JF ) NAD/NADH . ADP (a) .

AMP (a) U§, {EATP (v) WE5547 ADP (B) W% it
Ab, eI BFERIILER RS (CK) S AEILBEERIL A
fEPCr. [¥-P] -ATP LUK Pi Z [0, [hse
Hdlih ATP S5 ATP (B) WekoRl9,

Sl RORIN G F AT AO B, (R A%

Prog. Biochem. Biophys. * 547 -

IKF- 4 95% 1) Student X ¢ F3456F, P< 0.05%
WA 5 2 e

2 &5 R

2.1 SRS

ANE X T R IR ALIE AR TR 202, fE A Bl
/ FRRE T L v A 7 A A A B A A [ 1 A
aH (B 1), e A N 1 PCr 18 (] 1a)
e 08 25 R B kD, RS RE I, RIS 2y
Z111) PCr W& 55 7 i AH LU AR 4 AR B 35 PR (P <
0.001), 171y H. A& 75 f5 3 T 465 B B 1% 21 A0 4 1) 2K P,
LEGR I 20 min IF R B A 20165 301K 1 19 30% A4
MW HER LA G, AN PCr 0 X T B —
ACE. XA R, AEHHE 20 min B, PCr
CLER e AP A2 P I K7, FREI A S S
V-1 20 min IAH LI JC B EPEZER] (P> 0.05);
e 254, " LA RIE 60 min R FREEM, PCr
LT i K 52 3151 1687 391 (%0 7K 51, AN 4 R 7 1 16 391 24
50% A K. fEFRRE 20 min LUJS, A4S
XA AR EE, PCr W AT 2 HuPEK (P < 0.05),
LETRHETE 20 min B 45 25 21 55 560 A AH Lo A e b
FEMPEE (P= 0.053).

70 M N ) AT P 458 3E I 4 BLS FR 22 BR AR (&
1b). LEFERE 20 min B, X415 20 min B
MHiteafd TR % & FFIIK (86% £10%, P<
0.01); HEHARA L EFEIK (98% £16%, P
> 0.05). 7EFEHE 60 min IF, XA ATP 5
R T ARFFLERRAR, 02 AT BT T I P 4 30 1 7K
- (90% 8%, P< 0.05); W24k, M
(FHETFUR ATP BB FF A2k, H 2 FHE 60 min
(58% £7%, P< 0.001). A4 HHE 60 min B
YR A ) AL LA B3 PR,

FESRILJS Pi KGN (B 1c), (HAESEHENS
4L LET FRALI R Nk 2 (A3 M E I 2h 25 41
) FE 20 AH EE B AT W R ) s AE 45 60 min
W, £525210 Pi b JF 30145 1 1 418% £175%,
Ifi0) B b T2 1 i) 19 263% £61%. {11 #E
WIS RER LA NS, 25 2920 5 0 AL 1 Pi B I i
%, % AL A T3 ST 2 428 R AR Pk 2 3811 87 30 /K
o (FETHEE 60 min B8 107% £8%, P> 0.05),
111746 2 201 1 AN T UG SR AFDOS P 47 300 Wl 35 7 v
(7E ¥ 60 min B K 175% *87%, P < 0.05).
PCr/ Pi 1ML S PCr AR 4LIEA 3L, W 1d



- 548 -

1201 (a)

PCr/%

40 [

EMFESE MR ER

(c)

4001

P./%

2001

t /min

Prog. Biochem. Biophys. 2001: 28 (4)

120

£ sof
&
>
< a0}
D 1 1 L L
40 80 120 160
t /min
M@

40 80 120 160

t /min

Fig. 1 Effeds of oxyphenamone ( Oxy) on energy metabolism during 60 min ischemia and 60 min reperfusion

(a) phosphocreatine ( PCr): (b) adenosine triphosphate (ATP): (¢) inorganic phosphate (Pi): (d) PCr/Piratio. ©—o0: data of the

control group; e ®: data of the Oxy group; * :

relative to the equilibrium of the control group.
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Fig. 2 Effect of oxyphenamone on intracellular pH

Symbols shown are the same as in Fig. 1.

significant difference betw een the control and Oxy groups; 4: significant difference

" significant difference relative to the equilibrium of the Oxy group.
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Fig. 3 Effect of oxyphenamone on creatine phophate kinase ( CK)

Symbols shown are the same as in Fig. 1.
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Effects of Oxyphenamone on Energy Metabolism of Perfused Rat Hearts
Exposed to Ischemia Characterized by *'P NMR
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Abstract

isolated Langendorff perfused rat hearts exposed to 60 minutes of ischemia and 60 minutes of reperfusion injury

The effect of oxyphenamone ( Oxy, a new inodilator) on high energy phosphate metabolism of

was determined using phosphorus nuclear magnetic resonance (*'P NMR) spectroscopy. The results led to a
paradox of rapid intracellular pH recovery and a low level of high energy phosphate pools reserve during
reperfusion compared to the control. It can be stated that Oxy improves energy consumption and, in turn,
improves pH recovery, but also causes a deletion of high energy phosphate pools during reperfusion. The
relationship betw een ions regulation, including H* 1'egu]at.ion, and myocardial functions recovery may display a
key factor for cell survival during poslischemié reperfusion.

Key words energy metabolism, ischemia, isolated Langendorff perfused rat heart, oxyphenamone, *'P NMR
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