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ZMGE,  FrokIE. BRIEA. 3k X, EBRL, EER
(FREHRHKREH -ER-SaEH A, LRT 100034;
LA EFEAFARREERFHAE, Fdg 3T 475001 )

[ E8RF] #de; Caleineuring RILEFE A, FEEHG KR
[ FE] AWEIFRIEEZE (syclosporin A) 3F 5k dn 77 4 32 & AL A7 4F A 69 % k1, 3R 1T Calcineurin 12 5 i 8% /£ 8 Bk B

Ao FRAL 32 AGAE A, B A B AR K RS LR e/ B EAR AL, A 2 8 3 48 A= L Calcineurin . £5 R K I, SR o AL
WO DR BB EN SR H, B/ FHEELR ARIRERET N EHATANAEARA TR R
FbF R EFT RN ERKRTRESAH KDY 39% (P< 0.05).33% (P< 0.01) = 52% (P < 0.05), & AL &% F &
21% (P< 0.01) o Calcineurin #7 %) F| 37305 & A 7T 460K S ofe FUAL 22 69 S LR A7 4E A o L9k, Beofe 45 min / B # 15 min
%5 AL Calcineurin & P+ %, 5 %t B8 48 48t & | Calcineurin & 13842 1.9 42 ( P< 0.01) » 3 o b fn FROAL 32 205 L Cal-
cineurin #9 F A REAIE A 2.3 45(P< 0.01) . FRIBEFEE A ALK Z O8N 2 4 LB T 5k & 74 325 F 49 Caler
neurin $& %, G AR A AN E, L EH TFTHE 75% (P< 0.01) o YA _E# T Calcineurin i /2 A3 7 4k do 7 4L 32 &9

S REAR AP AR
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The Role of Calcineurin in Ischemia Preconditioning of Rat Heart
LI Shu- Lian, QI Yong— Fen, CHEN YA- Hong, ZHANG Ying, WANG Xiao— Hong, and TANG Chao— Shu
( Institute o Cardiovascular Disease Research, the First Hopital, Beying Medical University , Bejing 100034, China)

MeSH Ischemia;
ABSTRACT

Cyclosporin A;

Calcineurin;

ischemia preconditioning ( IPC) and explore the role of calcineurin ( CaN) signal pathway in IPC.

ischemia /reperfusion (I/R) was produced in isolated rat heart.

Results

were mersured.

Aim To observe the effect of cyclosporin A( a inhibitor of calcineurin) .

Reperfusion Injury; Rat

On cardioprotection induced by

Methods The model of

The cardic functions and the activity of myocardium calcineurin

It was found that IPC apparently attenuated the inhibition of cardic function induced by I/R.

Compared with I/R group, in IPC group coronary perfusion flow( CPF) , + LVdp/dt max and — LVdp/di max decreased by 39% ( P

< 0.01),33% (P< 0.01) and 52% ( P< 0.01) respectively.

However CsA, the inhibitor of CaN, can conteract the cardioprotection effect of IPC.

Myocardial calcium content decreased by 21% ( P< 0.01) .

In addition, the activity of cardiac calerr

neurin was activated by cardiac /R, compared with control group, the activity of CaN increased by 1.9 folds; ischemia precondi-

toning alone activated the activity of cardiac calcineurin and increased by 2.3 folds ( P< 0. 01) compared with control group.

Before ischemia preconditioning administration of CsA completely blocked the activation of calcineurin stimulated by IPC.

pared with IPC group, its activity decreased by 75% ( P< 0.01) .

dioprotective efffects are mediated by calcineurin pathway.

TiSe S B2 0 AL v Ao JULE S 482 PR S R
HAS B ORY I R AR Sl L T 40 B2 (ischemia precon-
ditioning, IPC) o @RI AL FEIL RAE L MENY) 2 A\ B
O JIEERFRAE 52, {H AR FIALEE A 5 Al B
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Com-

Conclusion The results suggest that IPC— induced car
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PRI o A TR 7R B A K B L By 7
(ischemia/reperfusion, I/R) &7 [ X% CaN BH W7 77134
I ZE A( cyclosporin A |, CsA) Xt IPC O AR 37 1E
RIS, FF M EE IPC I AR CaN V&M AR AL, DLER DY
Ca™ — CaN L BERRALANM A 15 5 5 S IRATE O I
M FRAL B R .

1 MRF7E

L1 ##

Wistar A [ B 4L B B A % 52 530 o 4 31 82 6
FTEAYPHNFRAFHBRBETFNELEHHT
Sigma /A 8 .” P— Z 88 R H A NEN DoPont 7= & .
1.2 BAXROIEEFERG &

1 Wistar A R, K & 200 £50 g, X B Z 4
(30 mg/ke) FEFEVE ST AR EE, FR 8% FkE AT 1% FT %(0.2
mL) T4 . b 17 B E & 2 T Langendorff ¥ T 3
F b, LL37°C.95%0,- 5% CO, F i #] Krebs— Hens
eleit( KH) /& £ & 7 fik ¥ 46 & LA 80 mmHg 12 /E i .
1.3 54

FHTER 15 min FREAS S H(F4 6 ).

xR KRG JE FF AL E IR 120 ming @DE 4 R
H: A B2 45 min, B E 15 min; (UPC 4: 5
min {ZE/5min FEEE 3 ATAEZ G, 2 45
min/ FV 15 min;  IPC+ CsA 4: FIAEF 5 min 7T
YR 3R FFEFHKH BT WA CsA, LK E 1.0
Umol/L, %X J5 12 45 min/ F ¥ R 15 min;  I/R+ CsA
H: BEREMA YR 4, EEEFHNKH AP A CA L
Hmol/ Lo

7B —#AE M Wistar ARS 448 (n=5).
B, KROOHEFSER 120 ming @J/R 4: K RO
fIE{Z V& 45 min/ B EE 15 min; @)% 45 IPC 4: 5 min
/S min FEEE 3 RTAE; CsA+ IPC H: Tl
A E 5 min TR 3 K FEEWNKH B F A
CsA, &9 1.0 Hmol/L.

1.4 MMEIEFR

L4.1 Sk NECEBFBAKERFEZ AN
ARG BEAELEN IR NKERALAZEAE
AT EE(+ dp/dt max) FEF R B AT N ET %
A E(~ dp/dt max) .

1.4.2 SRS 45 47 Wk % FE 15 min 4
HWERF R E BRI LR E, LB EONF S
MRIFLR A S, FERREZNQNES
REEMbkeEZNMILEGMb) IREE. ERE
K5, WE 100 mg R HH KA ENE L=

BRETEE. R THSCNARFETE, B
B &R RAAE 28 e o AL SR BT A
YT ZBE(MDA) &€, H A CHLE R E &
BT R HET EMEHRGEE.
1.5 1LANLELR Calcineurin 3EMEME

R R EECREALA 200 mg, 7 2 mL 5] #
& (mmol/L: 50 Hepes, pH7.4, 28 mercaptoethanol, O.
5 PMSF, 0. 1 Leupeptide, 0. 1 Na— p— tosyl- L— Iy-
sine chloromethyl ketone, 2 benzamidine), % /& & b7
WBE T RO % F (mmol/L: 50 Hepes, pH7.4, 0.
6 CaCl,, 28 mercaptoethanol, 50 nmol/ L. Calmodulin, 3
/L. BSA, 30 nmol/L Calyculin A), B 50 HL &4 % t
T A R RL R Am E 25 VL TPi AR B R ML R MR
30 ‘CR AL 30 min, ML % Trichloroacetic acid(TCA) 15
WL &R RO o R R B E 15 min 5E G, B
& 45 WL & T Whatman P81 paper, T /& 15 min
BRI, T E CaN TE I, DL 4 4 mmol “Pi/g Pr
Ko
1.6 7 PHRCHIRYIGEHIE

PP AR B R WA B B B PKA R T E AL
HEE - S BBEAT K. 0Omg AHEEET 15 mL
50 mmol /L Hepes % & ( 10 mmol/L Mg acetate, 1
mmol/L. DIT) # . # &, /7 A\ 0. 6 mL 40 mmol/L. DTT,
30 Ug PKA, 5 Umol/L = 8 8% ff 3 #7 30 UCi v— * P-
CHBRBREE L RAEGBERF,25CHEF 1 h, v
TCA £ 1L K j. B, F L&, JURA 15% 8%
TCA % 2 K 5% T 7.5 mL 0. 1 mol/L ¥y NaOH ¥ &
F,RBET PBS R T EAN 4 h, #4 2.8 mmol/L
mercaptoethanol B 50 mmol/L. Hepes pH7. 4 & ¥ & %
MR P ATICH R K 4 CRE 4 A
1.7 GitFAE

LIS 25 R UL H ThrE 2 RoR, DL R R Oy 2
S HTAIAEE] ¢ R ERREAT G it b B

2 &R

2.1 BiIREROERRDIGEREMOINEERNTT
e

55 B A A bE A, Bhof R EVE (VR ) R R
TR BB EE R FE B 36% (P < 0.05), KB O+
dp/dt max f— dp/dt max 53 5 FEAK 58% F1 72% ( P<
0.01) . HRImFALEE(IPC 2H) B B k4% YR 0 T RE
b, Heb RSB EETR &+ dp/dt max S~ dp/dt max
Sy B R Al YR BTN 67% (P < 0. 05) «93% FlI
126% ( P< 0.01) « {H IPC Hi%5 T CaN [F4H57] CsA
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(CsA+ IPC 4H) W43 31K7H IPC 1) LIR{ER, 5 1IPC
ML, IR BB E + dp/dt max Fl— dp/dt
max 737l B 38% 40% 1 41% (P< 0.05), HfE 5
gl YR HAHIE(P> 0.05) « FERFENZA T CA
(CsA+ YR 4H) %t YR 5140 A2 6 W] 2 52 m, 45 31
WLZ 1(Table 1) iR .

1 BOMLENARTRAFKERS.EE+ dpdt
max - dp/ dt max K0

Table 1.  Effects of IPC on CPF, LV+ dp/dt max and - dp
dtmax(;is,n: 6) .

Groups CPF(ml/min) + dp/dmax - dp/ dmax
Control 7.83 %2 1 958 +277 1429 +435
IR 4.98 £1.33° 814 £318" 407 £130°
IPC 8.34+1.62° 1 569 240! 919 £271¢
CsA+ TPC 5.20 1. 55¢ 948 £194¢ 545 275
CsA+ /R 5.13£1.06 910 +222 426 £77

a: P< 0.05, b: P< 0.01, compared with control group; ¢: P< 0.05, d:
P< 0.01, compared with I/R group; e: P< 0.05, f: P< 0.01, compared
with IPC group.

2.2 AR IERRAO L

it/ P vE 51 RO LA 495, 3R BN 40 i A B
(ARBEAR) EAMOEAKERE; OUUER
T AR L8 F= ) A0 LA B B 3G 0 i o0 UL B B 2R K
(=B IR & 8) Wb . IPC B BR Bk i,
g YR Ak, HOoNE A O E A AL
SR 2 R 39% 33% F1 52% ( P< 0.01) ; L
LA 4 & TR 21% (P< 0.01) « {H CaN #I571] CsA
AR IPC AR E L, CsA+ TPC ZH00 I 1 _E 3R 4%
WiiEbs %I E T IPC 4( P< 0.05 B¢ P< 0. 01) i

*2 SUFAEBKHBCEERPNLER LCANEES

EFELER R S BIE .
Table 2.  Contents of Mb, myocardium protein and LDH ac
tivity(x Ts).
Groups Mb Protein LDH activity
(mg/L) (mg/L) (wL)
Control 0.79 0.17 88.9135.7 158 £32
R 2.12%0. 44" 255.7 %75 743 £127°
IPC 1.41%0.4° 1568 £33, 7 360 116"
CsA+ IPC 2.47%0.68°  302.7%72.1° 663 116"
CsA+ /R 2. 14 0. 34 218.9%34.2 708 £115
a: P< 0.05, b: P< 0.01, compared with control group; ¢: P< 0.

05, d: P< 0.01, compared with I/R group; e: P< 0.05, f: P< 0.01,

compared with IPC group.

*x3 FZRFECIAA-E . ZHEBEREMSSE.
Table 3. Contents of calcium, MDA and ATP in all experimen

groups (x Xs).

Croups MDA ATP Calcium
(Pmol/g) (mmol/g) (mmol/g)
Control 1.23%0. 16 4,24 £0.55 2.04 %0. 15
R 2.16 0. 46° 2.4510. 58" 2.78 t0. 17
1PC 1.9%0.32 3.3510. 56¢ 2.21%0.2¢
CsA+ IPC 2.38%0.38 2.45%0.32 2.72%0. 24¢
CsA+ /R 2.14%0.5 2.38 0. 31 2.65%0.24
a: P< 0.05, b: P< 0.01, compared with control group; ¢: P< 0. 05,

d: P< 0.01, compared with I/R group; e: P< 0.05, compared with IPC

group.

BALYR H. EHETERLT CsA (CsA+ YR 4H) X
VR 5l E B85 T 22 ma, & b5 B4l UR AHiE
(P> 0.05) . 4559 .3 2 (Table 2) f13 3 (Table 3) «

2.3 1LENLZBZE Calcineurin SEMHET{L

45 min 5 /15 min FE RGO CaN 3, 5
X REZH AR PG 1. 9 £%(22. 06 £3. 72 [ 11. 7 2.
24, P< 0.01) . H40 IPC (5 min f5¥E 5 min FHREE
53K WUEONE CaN, BOWIEZH CaN yEMESG N 2. 3
f%(26.68 £2. 56 £t 11.27 £2.24, P< 0.01) . T4k
45T CsA T 524 PHI IPC i S0 CaN WG 1, 5 IPC
AL HIEYE T F% 75% (6. 6 £2. 25 H 26. 68 2.
56, P< 0.01) .

3 1R

AN 1 Bk I R 5 O L B M R AP A
A HNBR NER.ERE LRAMNMLE KR
S PB4 BB F I TS /N R B AL PR, B Re
%55 5 E AL BEAR L A AR R A . SRER B Rl R
X Le T AL BE R RIS AE A R FE A EROS 40 B I
By C, HE MBS C 5l EEYMEABRKSS 17Ol
TR R b I A R Ak PR A 2 e UL 4
PR B 0 B B C 41, AT SR Mg Ca™ ] 0
Whn, T HENAA A Ca™ 5 5 SREIF i3
57 IPC I ORI R BL . I SRR S 1.2A
2B A1 2C 7] 5] 2 MR R B EBER AL T2 5 40
MNE 5 S, Hrh RA B R RS 2B( calcineurin) &2
Ca”™ /Calmodulin {&#i[f]. Ca”™ /Calmodulin ¥ CaN,
Ja# EIdE H 2 B R R B a0 S B NF- ATs
A 4E B BE S LB IR1k, T2 5 2 K Rk f
AN 4 5 2 P RE RS
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A TARLE R RSO AR RE AL EY kB IPC B
SR G4 YR SIEA DA . HAR R A
I WL 4 D fie, 35 hn et PR 2 ik V8 v 2 A0 B 0 UL
M (AR AR WA EAMOIEAEATR
H) B OIS 2, AR Re B ( =B IR ) 1™
HHL, FIRGEMEEE] IPC 7 S0 L CaN 5% M A
e S S CaN 5] CsA WIBHET 1 IPC 5
FH CaN [¥0E, IR T IPC (0 RE R E F .
FWLEE 1 & TR FR (IPC+ CsA 4H) ¥ 45 T IPC 411
IR B YR H. AR CaN RN F T IPC
RSP VR

7E T 400 Cacineurin 15 S 5 4 3% I B ; 7RO AL
YHHE CaN W] Re ik 0 % 5% K1 NF- AT3 2R AL,
T 5 & AL N A M A%, NF— AT3 5438 (zinc fin-
ger) ¥k K 7 GATA4 tH HAEH S8 7 2 K #% 3%
A F5 R Rk 8 i A O UIE R S 82 A 1
TE UL A ot B I T C A EDC 21 4 g 2 1 2 A4 T A
NF- AT 'SR INS 5 i & & 46 [ N5 1
FE ;A IR R 4 M VA Y R P Rl aE T .
CaN/CaM— CaN 4150 TPC 3& I 2 B [ HL A1 H
AIMATEZE, SEAME C 2 M RELEA
PRI AE ()2 75 A7 1 A8 Bk (cross— talk) 9% & 1 75 312
— B .
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