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$2OE. LI IR AL 2SN A B EE I A IR St Thomas 8 PRAE A BRC IE A S B 550 LA 5
[H T--kB(nuclear factor kb, NF-keB) 5. JidkE Wistar KFBAHLAF 6 2H: A .C.D ZHLAF e PR M AL Z I3 3h 77 CCPA(2-
chloro-N6-cyclopen-tyladenosine ) il b Fjl, Hoefr D 21 75 fiif &b 14 A 15 min {5 5 NF-xB 1 il #1 ( pyrrolidindiethyldithiocarbamate ,
PDTC); B, E ZLATESTAE FER K s F 4LEE S PDTC 5 FHE SR K . 24 b A B 414 °C St. Thomas A7 4 b, & 1 h, 1fii
53 4 ARG AL 3 b, R 1 b OLIILCo D RE AR LR IO R AR (CK-MB) | RERRAR T (ATP) 35, &R AUIAENIE L
Fh 55 R die 5 B 45+ dp/dl,,, ) M (62.83 £ 17.27) % . (66.81 + 18.99) % , LIl ATP 5 65 (3.67 = 1.42) x 107" pmol/g;
ifii B 41+ dp/du,,, 7854 (40.41 + 18.29) % (44,70 £ 25.14) % ,ATP 5 ht(1.46 £ 0.54) x 10" pmol/gs A 4L 8.5 T B 41, %%
FA B EM(P<0.01,P<0.05). CH4] = dp/d, =% ATP #U 8 &T D.EFA(P<0.01, P <0.05),i D.EF K
B2 5, G5B DA AL Z2(RSSl) AE T S FolAd B G 3R 00, 35 (IR TR St. Thomas R AT 15 1A K Ll JUE A 4R AF 3
T A S S O WU SR T-eB BTG LA K

SRR T s PR EE 0 B A P B
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Effects of adenosine Al receptor-induced delayed preconditioning on heart preservation
and its relation with NF-xB

LI Jun-yao, TANG Ying ( Emergency Department, Wuhan General Hospital of Guangzhou Area Command, Wuhan 430070, China)

Abstract: Objective To study the potential improvement of donor heart storage by Al adenosine receptor-in-
duced delayed preconditioning and its relation with NF-xB. Methods A total of 64 male Wistar rats were randomly
divided into 6 groups. Group A was pretreated with 2-chloro-N6-cyclopen-tyladenosine (CCPA), and Group B was
only injected saline. Twenty-four hours later, the hearts in groups A and B were stored in St. Thomas solution for 4 h
at 4 C and reperfused with K-H buffer for 1 h. Group C was administered with CCPA after 15-minute saline injec-
tion, and Group D was injected with inhibitor of nuclear factor kB, pyrrolidindiethyldithiocarbamate (PDTC) first and
15 min later injected with CCPA. Group E was only injected with saline and Group I with PDTC. Twenty-four hours
later, the rat hearts were isolated, perfused with H-K buffer solution on the Langendorfl apparatus, and subjected to
hypothermic ischemia for 180 min with intermittent perfusion of modified St. Thomas solution, and reperfused with 37
C H-K buffer for 60 min. lLeft ventricular function, myocardial CK-MB leakage, tissue levels of adenosine triphos-
phate were measured. Results The recovery rate of + dp/dt,,, lelt ventricle in Group A were much higher than that
of Group B, while that in Group C were much higher than that in groups D, E and F (P <0.05). Conclusion
CCPA may trigger myocardial delayed preconditioning and has some beneficial effects on Wistar rat donor heart pre-
served in 4 °C with modified St. Thomas solution, in which NF-xB may play an essential role in the signaling.

Key words: adenosine; preconditioning; heart preservation; nuclear factor-kB
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{ilt I 14 M Wistar KL 64 3, (R0 BE 250 ~ 300 g, 17
KR B B AR 0 R R IRAT AL SZ R BB 2- 50
IR Y (2-chloro- N6-cyclopen-tyladenosine, CCPA), ATk 3698,
Hi 5 7938 5 NF-icB 0 DR 5 P S0tk e A 20 I 5 ( pyrro-
lidindiethyldithiocarbamate, PDTC)4r -5t 164.3, ‘s P8765, 1
E Sigma i\\ﬁhmﬁ'llj\ 1.2] .

1.2 e

64 H Wistar KFELST N 6 2. ALB 4L 10 50 BRI B fit
R AE AR ISR NR AT AL 32 (A 8t 390 70 Ack 9 0f R o IEE A 7
IR R 5 T A SRS TS CCPACTS pug/kgg) P2 THLAR B B AL
PR AR R AL CLDLVEF 404 11 B HIPLIWEE PDTC
 COPA FRAL TR () B2 0 5 HErp € 40008 1 70 5 1 ml AR SR K 1S
min J5 LIV 3 CCPA(TS pg/ke) , D 41 A6 7 5 PDTC (150 mg/
kg) 15 min JG 7E LY CCPA AETIAL (75 pg/ke) L T B F L5059 T
S 1 ml A EER K PDTC(150 mg/kg)

1.3 FEEFH*

TIAR R 24 b )5 LM EL Tangendorfl 25 B 5] e 0 (A 38 100 JUE
w0 f 7 HE 7 3 R .37 C Krebs-Henseleit (K-H) # (0, 95% ,
CO, 5% ) 541 75 mmHg, 47 %0 AR BGR T, AR 240 1R/ min.
PR PAAE A A S PR R T 2 ~ 10 mmHg, T-fiRETE S
FH 4 CRCR St Thomas #7550 NERT . ALB 2 iz ity
FRAE 240 min(4 ~ 6 C) L C.D B F4LAE 12~ 16 CHEEhdki
180 min, 355 30 2B EE R 1 0 4 CM [ St Thomas . 88
J5 A AR 7,37 °C K-H A 60 min, FEH {EHERII C.
DL EF LA 1 S S0 R R R TR AN 2 L A
I 58 H.

1.4 AL 45 A%

Power Lab AF s A0 5w A7 %8 e oh | TR T o e
(% dp/di,, ) FFRUHIEREE A 1009 35 E 5 (%) . 2 F s
A AR AT AL CH 7 7107 A0 22 568 Tk 1] 3 42 b 498 1 JUL PR S 1 ( -
MB). B SERTREC L, LA S O 22 MG 484 =i [ Mk mift
EUL L 22 725 A 00 o L 08 2 M CATTP) P 8 (MDA
- (Mn-SOD) 25 B sl is 1
1.5 “itsas

HARLA x + 5 25, L SPSS 10,0 FRPFVEALI] ¢ 4G50 A2 4]
EWIE g

2 g#R

2.1 AF +dp/di,, A ali i fe bt 5 &

6 AL (B0 W 2 2 5, MGk ke oy - A2 B0 AT T B
A AMPRE R T BA,CAM T E4L, L2 RAT W EMHE(P
<0.05, P<0.01). 2514 PDTC ik NF-<B (935 1k /5, D 4% &
KW GAET CHH, 2RI R EHE(P <0.05, P<0.01), 101 D,
B AR e 25 R (GR D).
2.2 CK-MB B3t o

WL hIE AT B, CHARIBEVRET D .

EF4, 294 83 (P<0.05), i D.E.F 2R LR
HH(E2).

F1 EEENTUHREFAERMERBEER (xx5)
Tab 1 The baseline and recovery rate of left ventricular + dp/dt,,,,

(X x5)
+ dp/diyg -ty
Group n
Baseline Recovery Baseline Recovery
( Pkag/s) (%) ( Pkag/s) (%)
A 10 159.10+£26.30 62,83+ 17.27%  257.96+25.02 66.81+18,99""

150,34 £ 28.08 44.70+25.14
130.57+38.16 68.16+19.22
132.89£36.37 43.01 £21.67"
149.88 +£22.70 49.60+12.21"
142.73+16.71  47.20+ 18.74""

B 10 162.56+27.71 40.41+18.29
C 11 141.68+18.51 72.62+16.28
D11 169.09+48.42 55,62+ 18.11°
E 11 151.844+26.03  51.38+13.87"
oIl 153,82+415.46  54.06+ 18.98

#: P<0.05, ##: P<0.01, o5 group By *:
0.01, s group C

P<0.05, #x: P<

2.3 WHLATP 4F

AME ST BA.CHME ST DEFA, EREAE
BP(P<0.01), 100 D.EFF 40255700 8 FE (& 2) .
2.4 WL MDA

CAMIET Hoam 3 41, H2E A B E(P <0.05), 1
D EF 200 25 500 i 35 P (36 2)
2.5 Mn-SOD

CHMEE T HAILI(P<0.01),1 DE.F 3410257
WEME2),

#2 BHIKEFES CK-MBEEMOHL ATP MDA S (& +5)
Tab 2 The myocardial content of ATP, MDA and Mn-SOD activity and
leakage of CK-MB (x +5)

Group n MDA Cnmol/g)  ATP (1077 pmal/g)  CK-MB C1U/1) Mu-50D CTU/mg)
A 10 = 346+ 1.42%"  02.30+34.85% -
B 10 = 1.46+0,54 162.40 £ 51.99 -

¢ 1 15.76+3.47 5.12+0.87 65.63 +24.29 67.81+19.12

D11 25,67+ 11.08° 1.31+£0.53"  129.70£41.15 32.16+19.82"
138,81 +39.92 43,89+ 13 87"

I.
E 11 27.28+8.57" 1.27+0.33"
1.

Fooll 27.00+8.97" 1340.33™  95.75+49.163 1.03+13.05"

#: P<0.05, #4#: P<0.01, us group By #*: P<0.01, vs group €
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TE[FIFP SRR, e A AR o DR AT 7 1
BT E, BIRMUE PRI LA AT AR O
{RAFROR AR S BB R A R AN I
AERIFTE 22 W 06 245 1y il e AT 400 okt 1 79 4z L ) 28 3 L
SO AR RO R K 24 h Z A HE S T
{R4F . VABREY AL SZ2ARTah ) AL L0 24 ~ 72 h ya) =
A E R PR R AR 24 b i A A FiLAk
P Al RERHECo AR 1204 1] AR AE A MG St Thomas 2
W B A A Lo U A DR A P8R e i i — A

AR R R A 4110 CCPA S IR 1T Al 32 (%
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BPAT fih A AR RO 7= A FoLAL B4 ) R R RGN, I 235 St
Thomas ARGALC I . BIMEAE 4h T 0 0E 5h fE K
I EAL T At B St Thomas JRAETEAL (B 4H), H.
CK-MB s HH ik 20, 0 L ATP 5 B, [ EE, C 41
VL CCPA Fitib 34 24 b Ji5, Sl 180 min, & #E 60 min X}
Lo JULIT 5 S A 458 0 ¢ Pt A L St Thomas AR 7 1Y E
2, BIAE o0 58 He o A8 A B R o 3R W A S v, o L
ATP PR A, CK-MB i 480 . AT 45 ik fim
L CCPA T Ak P 7 2 E 38 (547 280 R (14 [v) Bst £ A7 o0 JUL
Mn-SOD {f ¢ EFF Lol MDA 3820 SCiik[ 4 4R 38 n 5
BELA 25 13 A B, B IR 2500 I 22 2 i 2k . Bk L 7R
F 4k Fd SR kN Fim2S, Hic &
L 3 R 3R A A S e S TR T B NF-ieB SME A AP-1,
TRE.OCT-1.CRE fil SPL* 8§, XS & B 5 5 Hi
AERELA LR R AN i i . {HJE PDTC {4 NF-
kB FLATSRELIIRIAE S o AR IR A5 BRIk 24 b
HITRIT TR PDTC A B0 JIL -9 1 46 495 W A 52 ), {11
ATBH (A CCPA B IR EF AL AZ 44 firh 42 .o JUL 19 42k 1 225
BN, LA ) REMK & 32 0 L ATP F1L L CK-MB
Ut 3t 5 A A FUAh ARG [ 06 £F Fifi Mn-SOD 15 ¥ 7
[ . SRR PDTC 38400 NF-eB BH (45 BOB Y 85 14

S APSLeAYSe W Se S Faie FSte St St Wit FSEE e RS A R P e P R A S e RS RE PR ot W S Ste o te Yot Foe ot St ot ot St oS Aot R S T
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JF 471 DT RO ZE AR AW . A 06 NF-«B 1Y% 1k
AOBLT b A & 2. R P NF-B 4100 il A F ( IeBa) 455 1l
NF-B {35 P, 1 6l 8 1k I 5 7T fiE o X NEF-ieB (1) 41
AR 2 - ke oy A PR Ak IR S T R A UK
Il LeBa WERRIES o 2 TG LAY NF-«B 3G A L
FROCRE P R i 7 Bt — B8
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