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Effect of Captopril Late Preconditioning on Intracellular Free Calcium Concentration in

Cardiac Myocytes of the Neonatal Rat Undergone Anoxia- Reoxygenation Injury
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[ ABSTRACT] Aim  To observe the effects of captopril late preconditioning on intracellular calcium concentration ([ Ca”* |
1) in cardiac myocytes of the neonatal rat undergone anoxia reoxygenation mjury and evaluate its delayed protective role.
Methods
groups: normal, anoxiea reoxygenation, preconditioning, captopril, captopril + PKC inhibitor, captopril + NOS inhibitor ( L~
NAME) , captopril + NF-KB inhibitor( PDTC) , Using spectrophotometry, the activities of malondialde- hyde (MDA) and superox-
ide disputase (SOD) were observed.

Preconditioning;  Anoxia Reoxygenation Injury;  Captopril

The anoxia reoxygenation models in cultured ventricular myocytes of neonatal rat were established and divided into 7

The lactate dehydrogenase (LDH) were observed by biochemical instruments.  Using

Flow 3 /AM loading and flow cytometry technique, the [ Ca® ]i were observed. Results [ Ca™ ]iwas increased in anoxia
reoxygenation group ( 789 =9 nmol/L vs. 414 £37 nmol/L, P< 0.01). The precondition of captopril and anoxia reoxygenation
resulted in a significant decrease in [Caz+ 1i( 594 £5 nmol/L, 507 £32 nmol/L vs. 789 £9 nmol/L, P< 0.01), at one time
[Ca™ ]iwere lightly increased than normal oxygen condition( P< 0.05). Before treatment with captopril, we add PKC blocking
agent, PDTC, I-NAME to cell media respectively, captopril late preconditioning relieved calcium overload during anoxia reoxy-
genation condition, myocytes [Ca2+ 11 were measured as 676 132 nmol/L, 700 £37 nmol/L, 689 £11 nmol/L, which were signif-
icantly increased compared with captopril group( P< 0. 05) ;
< 0.05).

weakening the calcium overload and lipid peroxidation effect during subsequenced anoxia reoxygenation injury.

the route of PKC, NF-KB, NOS.

while compared with anoxie reoxygenation group were still reduced( P
Conclusion  Captopril late preconditioning in cardiac myocytes is triggered by slightly increasing [ Ca™ | i and
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7|( angiotensin converting enzyme inhibitor, ACEI) {E A
R ORI T AR K % 52 R 0E, I 5 3 B R Tl
PRI CR I ) © A B 2 WA, 3RATT A T A SE
KO UE ], R E A P& Bk B SE R OR 3 1E
FA' AL Ca™ 11 76 W A AL 3 19 28 A S LA P
ANERE. AT A FLUO-3 %68 7m 71, R i =X
AT HTECR, AU KPHR T ACET ——FR $L3% Al
W A TAL B R Ca™ 1 BOARAL R AR

1 #MR5REE

L1 UBE5RF

WA M HD(BD, = E); WAL KK E
(Backman DU-640 % ) .  #£ & | ( Captopril) &
XEEmAENE A —ANLA ST A (L
NAME) &% [ F B [ W7 #|( PDTC) & & #t ¥ C [H ¥
5 ( chelerythrine ) Sigma, USA H & . Fluo-3/AM. Ji§ T
Sigma /\ 8], Fluo-3/AM & Me,SO B2 ik, 43 7 F-
20 ‘C{f % % J; W = B ( malondialdehyde, MDA) # |
A & o A B AL B8 ( superoxide disputase,
SOD) # WA &1 T3 & i A TR A LR
Fit. 2 5 ( lactate dehydrogenase , LDH) & 4 47 .% E 3]
AT A M, s 4 o vE 1 DMEM A 5k 3% % £ B
Gibco /A 8]« Hank’ s 274 #: NaCl 8.0 g, KC1 0.4 g,
KH,PO, 0. 06 g, Na,HPO, * 12H,0 0. 13 g, Na,CO; 0. 35
g, CaCl, 0. 14 g, MgSO,*7H,0 0.2 g, % % 4% *H,0
10.9 g, #m =& AKZE 1000 mL, %47 /& & NaHCO;
pH £ 7.4, R E, 250 mL 4 £, 4CHRF. D
Hank’ s 2% % #: NaCl 8. 0 g, KCI 0. 4 g, KH,PO, 0. 06
g, Na,HPO,* 12H,0 0. 13 g, Na,CO; 0.35 g, fn = %
A ZE 1000 mL, 3847 J& Al NaHCO; #H pH £ 7.4, & JE
B H, 250 mL # 4%, 4 CRF -
1.2 FHEXBROMMEMNERIES

B A 1~ 4 K Wistar K R(FHRAFEFIHE
TR A4), WE LK, THHEBCME. OE
AL LB % 1 mm’ B3R, 0. 1% & & B 4 K8 L,
B#E 2min, EANE, FLE. JE FRELRE
2 R BB LiE; N 4 CHUA & /N4 & B9 DMEM %
AEFEEE(E A, 1 000 %/ min x 10 min 4 CH Q. F £
T, R B 3K, Lk &R 77 Rl L= o B kA L
ARG B, SR A E 90% L b, BL1.5x 10°/L #
FFBEA SOmgL 4 EHEBRK A LN 25 em’

B#MR, £ 37Cy 95% 0,+ 5% CO, By = &5 %
FAHTER. G2 REH—KRERE, HEHR4
H o2 2 40 e st AT 52 5
1.3 BEESHRGRANEN

Fh R Es AR A D-Hank’ s W ( T AE) &
5, Fr4Eet 8> 40 min, 4.4 E <4.0 kPa Bl 4 K&
W A S A A A Hank” s R (4 4E) B A, ¥4z ut >
40 min, Bl § B EK. AREREHREFEARE, I
TEARFRANGEE AAE RNk E, H
B 55 4 51 30 ming WL B AR B # K AR, K
BEFM, R E 90 min, B A LA E 4, &
STEE/ B ABEHEA,
1.4 SEIe4reH

KEAWEECSCNAERS N TH. EFXN
Y, @t 8 ARG 4H: 83 5% 30 min, £ 435
75 90 min; (¥ B A & N 4H: 824 5 min, £ 4 5 min,
3R, 240 FEE @WH;, FHEATAEH: £5
FEFMAFELEA (10°mo)L)* ", 24 h FEH @
H; PKC WA+ FHREAE: £EREF I
PKC [EL#7 71 ( chelerythrine 10 *mol/L) 30 min /5, & &

#; I-NAME+ F#REZFH: Exit+lr

NAME( 10 *mol/L)30 min EE &  #4; @PDIC+ £
FE L A4 B 5 4 % PDTC (10 *mol/L) 30 min /&
FE W, RUAHELTRONBEHEEFRABTER
3 #u 4 A 6 1 E E IR .
1.5 RILRa( SN B IR FF S 45

5 AT Fluo-3 AM( Z-3K £ 5 mmol/L) 11 2,
TRA AN BR KK 488 nm, FE AL < £ A
R LR M F( R BRI Ca™ ), B 10°
A0 B GTR E BT N B AT AR I
A\ Triton X-100 & 1 mmol/L #7 CaCl,, J| 1% & K 7%
58 Z Fmax, B #0 A EGTA, W& & /M35 K58 &
Fmin. R4 /A K[ Ca™ ]i(nmol/L) = Kd(F- Fmin)/
(Fmax— F) it & 40 fi[ Ca™ 11, Kd= 450 nmol/L.
1.6 AR .BEAYMEUEMIBKREBNESE
M E

WELTRAERNER LE, % 1 nl/ B4 %, -
T0CHEFER . FIF 2 HHE T ERA & WA H
MDA F2 SOD # AT 2 ; A A 4 4% 8 51 447 L
# LDH 4 & .
1.7 it FAE

AUEBEH £ KT, AAKER D EH
wH KA ¢ ok, £ MERHBLREFA R LER
Jil ANOVA, %81t % 447 5 F SPSS - 8.. P< 0.05
HERERER.
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2.1 BRESSESHOALLER Ca™ i BIEMm

O UL AR T A T (IR AL [ Ca™ 11 M 414 £37
nmolL; BREH A H[Ca™ i BETHE N 789 19
nmol/L, 3% b 2 7 A B2 1, 38 00 ULZ i Bk 41
HAR EESBE(R 1, Table 1) .
2.2 FERXHRES S OB Ca i BISNT

Bl S T S AN R PR R AL BT Ca™ 11 4
W19 507 £32 1 594 £5 nmol/L, 5 B E FHEIE 4 L
WEZERR(P H< 0.01), 5x B4 LB A B
(P ¥J< 0.05) (% 1, Table 1) . 2 B k& il 3& i A1
ARG T Ak ) T 40D ) RV A T R 4R,
BB B RE S A s n
2.3 EBEHEE C EERF. — SR SEHIFIFFZ
& F B FRETFIRI Ca™ |1 BISNE

TEAH A 1 5 2 30 n N PKC FHL W7 570 1
NAME #1 PDTC 1£H 30 min J5 FE N RKFLEF], 24 h

JEATHEE R, FrlifR Ca™ 11 2514 676 232 nmol/
L.689 11 nmol/L A1 700 £37 nmol/L, 5 F+E % F| i
KEERZLELHR] Ca™ 10 9 RRFEE (P < 0.
05) ; HEEE EA LI Ca™ i A TR AN R PR A
(P ¥J< 0.05) (% 1, Table 1) . % B I3 BH W7 77 7]
8y BT FE M RIS Ca™ 11 AIFEH
2.4 FIEZFBEATAENGREE SR OHLA
B B B S A (LB A0 2L BR B SRR AY 21
IR A H e, s B A A B 7R 5 LDH
I MDA & &30, SOD & & [FF{K(P< 0. 01); S5
& S 4H A 62 1 F5 40 7 40 MDA .SOD A1 LDH 1)
THEZ(P> 0.05) . SHEAERALE, tH
Ti3dE AR R R AL BE4L LDH A1 MDA & & F
F%, SOD & &4 = ( P < 0. 01); =l LI 771 41 LDH
MDA F1 SOD & &/ TR 5 3 F A1 s 5 0 B 4 5
SRAESE A A H(F£ 1, Table 1) .

%1 THSEAROHMAHEES. A BRI LB B SENT (v 1)
Table 1. The changes of | Ca” ]1i, MDA, SOD, LDH in the myocytes of neonatal rat in different groups

4 # SOD( nmol/L) A & (UN/mL) FLER B (U/L) T 2545 ( nmol/ L)
EHA 33.24%1.08 0.94 £0. 02 18.32£0.99 414 £37
AR A 15. 89 £0. 98° 1. 80 0. 02° 42.4511.15° 789 19°
AR T A B 2H 23. 46 10. 76° 1.25%0.01° 26.20%1.05¢ 507 132"
RAEE M T Ab A 26.54+1.25¢ 1. 18 +0. 03¢ 25.56 1. 12¢ 594 5
PKC BH W7 741 26 19.75 %1, 11° 1.52%0. 05 33.8210.95% 676 £32
[-NAME 4 20.50 £1. 22 1. 44 0. 02 34.1512. 01« 689 =114
PDIC 21 19. 54 F0. 84 1.52%0.1¢ 32.60 2. 10 700 £374

a: P< 0.01, b: P<0.05, HSIEHAILE; ¢: P<0.01, d: P< 0.05, S5HAEHAEE: - P<0.01, f: P< 0.05, 5FLE A,

3 g

A S EG SR FH B 77 2 BR 40 g, A4 282 O JUL AT PR s 4R
S A DU LB I B v 43 4%, D N4 i K
S B b\ VRS I Y 154 W ACET T AL 3 X0 AL
4 B A ZE IR AR AP VR F SR AL 1 S B0 9 I 2t

gh R, RILE A HALEE v A R 24 h J5
B A0 LGN A LDH R 3 38 n . Jk 2> MDA &
B 25 SOD JiE M, $E 7 R 6 R 70 Ak 2R AT 3 5
ARE 0N br B i 2280 5 i o & A 154 1 s
77, X EEEE O UL A ZEIR R R . st — 2Pk
M g3, RIEE R AL S 24 h T A E A
[Ca™ |i B3 FAK; (B0 [Ca™ 11 BRI, 1R,
T ) 9k T 0 1) G AR SRR T R ™ 0 i
BTt i, AR # B 51 R e o o A Ak S R A A4
0. A3 EMLE, AT RE R BN IR, ik T

SRR A B 53T, JB 3 R VIR R T, SCILE A
3T 52, B JF A FE AR AR5 A

Ca™ VENZNAD P 55 — 45 {8, 45 40 o A= T A7 72
IR b R . AR ERE R R L 4E
45 ZH5MMABE U LIRS ZEES 5ME T
O A ACH AT o s BRS04 B P9 45 8 R 41
S 0 YL 445 T s, SO A L P 4 S T A B
P, 2 HE Hi 5 I 4R Ak, 36 AN B RS T 3 R 8 1, 5
RO AR SR EELEER. CHETRAE
AT S i % e R RE VA ( G R S B AR 4R A T
O Ca™ RIBSTE IR, B In40 M i R4S &
B, UGB WATRH % HEE Fluo3 AM it
AT AN 1T, A BAA B /K S HHAIE 52, B 4
AR ERN Ca™ i, R RS, e SRS
Hpseih =Rkl — 807 . i A EEE 7 e B
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Beb ol g2 K&, B R 2R B, [ Ca™ 11—
PEEREE TR, [ Ca™ 11 1E MR 7l % 7 40 P
S5ERA, BA T — RN R RET, SEILO AR R
YEF . DRI, [ Ca™ 11 2 X002 B 47 XU AR FH (10 5% i
F, BEAE A F S F0E B i R 1, SR S TS
LS U A5 R o ARSI 4 SR I B K ST R
B, ARLF0L SR 0L gk 30 0338 I R R 63 ) 34 ] 4 B B
[Ca™ 14, FEAMH] 24 h JE A0 B i F-EE 51 A (0 45 4
o B[ Ca™ 11 AT fih 2 B HA FE 7, 7T g figh
TR AT B ) ORI

N aE— DR R G R A B R A SR A
JL A5 & 52 e AL A, TESE 23 i 45 T L-NAME.
PKC BRI 71 A1 PDCT, 5253641 B = Fb FH W7 751 ] 356 43 HX
R RN Ca™ 1 I, (B4 — BT I R g
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