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B Wistar K R 48 R, MMM F R E s Ama(Ad), b FEEZABA)FRIEET AACH),E 16 R ITARKHHNE
Langendorff & kS JEFEEBLA A 240 K R A) A Krebs i #4743 A 90 min; B 28 K R A Krebs i ATHE 40 IEARFF A EH TR A
30 min, K JE P73 R B K A 30 min, B HEATH# E 30 min; C 2L K R 80 Krebs i3 47 # 72 10 min, RS # K Z 4 0.1 mmol /L
FILE AN K-BR#ATEZ, SIEARFLELHRE THEMEF T4 20 min, L5 WA 80K A 30 min, F#E 30 min 2R 34
KA LB BL A BT S IR L ERE 5 0 Na*, K™ - ATP B & A8k, £ 553 A it 3 & 5L (F =42.533,366. 713,46. 279,
P<0.05), ¢ EREF MEERAZNGEZFH LT FEL(P<0.05), MEKMH A BA>CA>A AR KE AL
20 7T Ak S ot — 0 SR ARG J5 S U 2m B SLBR B SUBR 69 TR R, Y s L 4w LA A, A% Na* K" — ATP B 3E b, 34 Lok o — -0 i 4R
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Effect of Cyclosporine A Pretreatment on Cardiomyocyte Apoptosis Rate,Cardiac

Lactate Dehydrogenase and Activity of Na*,K* — ATP Enzyme in Isolated Rat Hearts
Chen Lu', Zhao Xin®
( 1. Department of Anesthesiology, The Second Hospital Affiliated to Sushou University, Jiangsu, Suzhou, China 2150045 2. Department of Anesthesiology
Inner Mongolia Autonomous Region Tumor Hospital, Hohhot, Inner Mongolia, China  010020)

Abstract: Objective To investigate the effect of cyclosporine A pretreatment on cardiomyocyte apoptosis rate(CMAR), cardiac lactate
dehydrogenase (LDH) and activity of Na*,K* — ATP enzyme in isolated rat hearts. Methods Totally 48 healthy male Wistar rats were
selected and divided into the control group (group A ), ischemia reperfusion group (group B) and cyclosporin A group ( group
C) according to the random number table method, 16 rats in each group. All rats were prepared Langendorff isolated cardiac perfusion
models. The rats in group A were fully perfused with Krebs solution for 90 min. The rats in group B were perfused with Krebs fluid
firstly to keep the heart in normal working condition for 30 min and then switched to ischemic state for 30 min,followed by perfusion
for 30 min. The rats in group C were perfused with Krebs solution for 10 min and then perfused with K - B solution at a concentration
of 0.1 mmol / L cyclosporine A.The heart remained in normal state for 20 min after continuous administration, and then switched to
ischemic state for 30 min, followed by perfusion for 30 min. Results The activities of LDH, percentages of myocardial infarct area,
activity of Na*,K* — ATP enzyme in the three groups were statistically significant( F =42.533,366.713,46.279, P< 0.05). ¢ test
results showed that the difference between any two groups was statistically significant( P < 0.05),and the measured values were as fol-
lows: group B > group C > group A. Conclusion Cyclosporine A pretreatment can reduce the activity of LDH in myocardial cells after
ischemia — reperfusion injury, reduce the CMAR and the activity of Na*,K* — ATP enzyme,and has a certain protective effect on my-
ocardial ischemia — reperfusion injury.

Key words: cyclosporin Aj lactate dehydrogenase; cardiomyocytes; ischemia — reperfusion injury; Na*®, K* — ATP enzyme; myocardial perfu-

sion;model of isolated rat heart
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g B B R K RO IR Y, SRR IR A 3R A X 2L &
Tt 1, O LA PR T 5 Na* K+ — ATP B P 4 52 i
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TE P flt B B Wistar KR 48 L, A% 5~12 4
J R 300 ~ 350 g, I [ 5 M K2 B2 2 A5 2 )
Bh2f3R, S W S5 9 k5 9, 1 rTHIE S ) SCXK2002 -
0001,
1.1.2 RASNUHE

FERFI A 7= FZ S WFE 1. Krebs 1
i NaCl, KCl, KH>PO., CaCl,, NaHCOs 5 7 7 0 Bie. 1 11
B, BC i 58 5 0. 45 wm JEBREE S, v A 1) H b R
227 A 95% AR (0.) 5 5% —H ALk (CO,) , Langen-
dorff B PRCEFE T2 B, b O MEAR IR 2 VIE R A e
WA A 5 TR A AR, A R PR R K AR T R 5 0
JUE PR I 3 0 B AR R AE (37 £0.5)°C

A1 EBREMNEET L5

E 2K A A FETR 5
NaCl R Yy Wy 55 tm A A PR 8] 20150807
KCl JAk S5 WG 55k am AL AT PR 8] 20161217
KH,PO, iR s 104 5 M A T PR 8] 20160407
CaCl, TR 55 W 55 s 4m A T A TR 4) 20170102
NaHCO; B P AT A A TR ) 90805441
HH T LAZ 4 A IR 8] 54122281
RIeE A B P AT A A TR ) 78446951
TTC FRM IR AL X T 160807
Eifs FRMN IR AL SR T 170204
SE 0 R IR AL KA 161119

ETTC 4 2,3,5 - AAC =R vy R Ao 322 4 i

1.2 7%

JIFA K R 56 T Tk W A BRI , JRR I 5 3 o R B
AT EMOZ , D PR A R S 1 5 o 7 A 00 R T v 4 R BR Y
FERRBT I, T s ik SR, R 3 U /g B R
ST 2% T 7 RS 1) 5 F , 0 M6 B 1) 2 oK T
BB, FTIF R BRI , 780 2 O I o 72 T S BKAR P E 07
1 em A0 B WK 0048, PR BRSO U TR 7R TG Y
Krebs i H1 o 2R J5 4 T 3 Ik 2 Langendorff 2 {47 13 3¢
B EShKAEE b IR AT A FLIE E ATIT T Bk, X
O ST AT T 0, PR APE T TR TE 10 kPa, MLEZ.0
JIE B RS 00 o Krebs W 73 Ha AR T 1E 70 ~ 73 kPa, —
ALK 7 PR 15 7R 4.8 ~5.8 kPa, pH PRI 1E 7. 35 ~
7.45, AR R K B dE R 5 A VE T R A5 0 IE IR AE
36.8 ~37.5%C,

P AR T R A3 S 6f BE AL (A 21D, dfe 1ffL P
AL (B 41 A E A 41(C4l), % 16 H A KR
FIH Krebs & #F 417 420 #E i 90 min; B 2 K B %6 H]
Krebs YA THETE , O NE PR R 1E % TAEMRZS 30 min,
SR J5 )  % ie 1R 7S 30 min, 2 )5 TR 30 min, C 20
K E SEHH Krebs TR 10 min, 28 5 sl ik &
$70.1 mmol /L FFHIE A 19 K - B WATHER: , O NEFE
FREE A PR T R FRIE H TAE 20 min, SR J5 U460 i ke 1.
IRZS 30 min, Z )5 FHETE 30 min,
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WO AR, R 5 83 D1 1 B 1 0 g L 2L 1 ot S
PE o 7L B2 B B 5 1 (U/g) = [ A Asao x R AR F (R FR
(LD T/ [ W 2 580 > 0 LT £ (g) x 1073 ] 2R FH &
UV —2450 BUEEAb /0] Lo 66 BE T AT A i, 18] &
W 19 e AR A BR A ]

O WUBESETH LA 43 b - AR AT B BLE R 8 HOR LAY
O I, AT T B R AR PR ER K AT v s R0
By ML S R 5L BT BR 78 - 20 °C T ORAF 10 min,
SRR O UK BUE BE R 1 mm (R, ST ZA 2,3,
5 — AL =R IL DU A e (TTC) BB $h 2 vk, 76 37 °C
T REE LA 30 min, HEB 4l KGO LT R iE vk 3 Wk, ik
A 10% F F RS9 [ 22 12 ho MRG0 ) FLBR , 450
LY 043 2k 2 A4S DI, R H ISR 1) DX R i 4165
HE BRARE AR 179 X 38 R 8 o ) RO AR AL R 2 0 LA
R, AR ] R A 2R A7 43 B, O U B8 T FR ) 1 43
Fb o0 WU BE AR 40 b = O B i AL /0 LR B
) x 100% o
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%2 J3HAKRANLMPLAREL Na* ,K* — ATP B L& (X + 5)

B A B ca F 1 P
SLB LA B E (U /g, n=16) 2.68 £0. 81" 10. 66 + 3. 70" 7.50 £1.97" 42.533 <0.01
Na*,K* — ATP # 3% 1 (U/mgprot, n = 8) 122. 80 = 6. 85™ 165.97 £ 12. 66* 138.22 6. 40" 46.279 <0.01

E: 5 AZEE P <0.05;5 B4E4R,"P<0.05;5 C 2864, P <0.05,

A AR B b FEEA C R F A4
A1 3aAXRK ST

I8 1 50 U AT e P B R R VR A e
HIUF ) Wollenberger JE MK U ILLH 21 J& L vk 8 7, 7
- 80 C TR, A i S ER AL I, BUATHK 3 000 g,
B0 JE G &l A e o a0 BR A WD W2 Na,
K* — ATP ff i % .
1.4 FItFAIE

SR SPSS 20. 0 GEiF“# AL B T REBERIDL X £ 5
FOR 3 WML Bt e LU BRI O 25 3 A A A
S BAPE R g B3 EA T HL R P < 0. 05 255+
EE N0
2 #R

SEILOLER 2 FIE 1.3 41K R0 IIURESE TR A 43 L
PN 0,(33.11£4.01)% ,(24.22 1. 771)% , 255750
P E X (F =366.713, P<0.05); ¢ K Ioss B 5 s AT
PR R B 2= R A S E X (P <0.05),
3 itig

AR A S5 R M SR W ) R S Bt . B
FOA T2 5 5 1% T 3% 50 LIS K il 7811 L4 A
HUTE R A0 M D RE A VR FHAL T A 06 R 2 AR T
FEAHIRFREE A B I8 b 2 Wl R A O UL A0 L 0 1o A
Hh ) EL A FTBIL A 0 A e, 0 AS B 210 P 2 2 400
PR T I 2 A A0 A R T 80 L — BE RS RS  AE
SEEAR Bl ik H B P 5 0T 2 O LR 4, B B
JULSR I — PR 43405 , AT S0 LA 08 T, X AR
0T REIR AR B ASH 6O WL B R, 0L
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B ) 515 A et e A TR T MR PR B ), B o G B S P
LT A RO JULZR I R T, DT 2 4 55 o 22 W IR Tl 155
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| A AR R ) 38 3 P AL A R SRR R IR 45 4 A
Jii it oL+ BA-PEE T P U R R A AT IS 3
LR A PR D RE SRR E B Y A Sy B IfL - P
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DI Z— A LGN, SRR S kA AT
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Wi £ A 3 35 1, A R IIRE , D SR T R S
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T AR PR T R il A AR IS S AU R RERR R AL S )
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AE 2L 14O FIL A L 3 Bi™ 52 1) o O UL — EL e, o JJL4H
L 2 AT SR AR e A o T SRR IR AR S T AE IR
BT ATP W AE P B AU A A OL N Y 1718 Z2
A, S HOL LA A Y (9 ATP P S T 4R , 132 5 i 4 it
ATP A ) 40 M B 1) 52 o 40 B FEE 2R T e I 25 B I, 41
JLPA B85 5 R AR A R AR R DT O
P05 o Bl I, — FRE VRS R, Na ™, K+ — ATP B35 PE 2
B RTINS RIERE S Wy NN R NN 81 L
it e e A IS, S99 A48 L PN 5 g v R P
G ff ATP, BEAIC A I PN 1Y) g it 6 &5 o PR A 38 A ] il
Na*,K* — ATP G Pk, HAEFPLH] . — R Bus AN S
RSN 138 C(PKC) , 17 PKC AT 30 i 0 i | Na
K* — ATP BTG PR s & AT AR A ok = 11 S5
[, T3 2 A3 2R A ] DA 0 M R s =R
I A JRENGHEY T, 2 2 AR, )i 2 iz m oy =X
S e FEE M i 2 4 3, 408 17T 5 ) S PR R Bl 1k ) g b
IHEZE A TSR A S B RR A TE M BEAIK Na* K -
ATP EiG M, S BUS & X T ATP (5 BE 11 A, H4h
SRR A 200 i P B AR P B R A K B
LR B8 B T DA AL N A R 5 NADH 2B i FLIR 5
NAD*, 7£ J2 I i 7 o NADH Jii & %% 1k 4 NAD*, ifif
NADH 7E 340 nm P KA ASER I, 72 I I K 48 NAD
TCIEM U, BT L, 38 3 7E 340 nm K (Aseo) A8 Y6 1
D5/ 1 00 %o 2L Ot St 1 P AR A T I o AR R SR 1
WL A, JFE B 00 T LK TTC 38 J S AT 64, O L 2R
S L T (EURE BT 4O AL AN %) A0 S o B R
W U A, o TTC 3B D, T L0 LA 2 S 3K
i Na* ,K* — ATP [ 4 P A ATP B, 7E A=W )12
I3, ATP B AJ LAY ATP, 7=/ ADP 5 JCHLBE , 0
THLBS I 52 7T LA E ATP B 0995 77 B, A58
30 3o LR M S G 12 5 O LA B T L 2 A 8 s i i it
I PRV O VR A R BE 45 2R R B3R A
BRI TR — PR O WU SE R TR, FLRR I SRS PE
PAK Na*,K* — ATP Bi%1E(P<0.05), $2 /5 Rl K A A
DAREZZCo LR I 38 A A 47 , %k Co LA ELA B4
ZE BT A ER A TR BT g i - P
493 I O FIL 240 7L 1R S il 1) 3% e D /0 UL 48 S 0
To, FEAI% Na*, K* — ATP [ (938 14 , 60 JJLSH 1M — -
PG A — o T AR VR o
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