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[ ABSTRACT ] Aim To explore the roles of regulating energy metabolism and mechanism of adenosine Al receptor
agonist inhibiting myocardial hypertrophy by means of 2-chlorinated adenosine (2-CADO) on isoproterenol induced myocar-
dial hypertrophy in rats. Methods High-dose isoproterenol subcutaneous injection to rats were used to establish myo-
cardial hypertrophy model.  Forty Sprague-Dawley rats were randomly divided into four groups with ten rats for each group:
control group, isoproterenol induced myocardial hypertrophy group, isoproterenol induced myocardial hypertrophy + 2-CA-
DO (6 mg/(kg - d), intraperitoneal injection) group, isoproterenol induced myocardial hypertrophy + propranolol (28
mg/ (kg - d), per os) group. Rats began to medicate at the second day after myocardial hypertrophy model establishment
for 8 weeks.  The whole heart quality index (HMI) and left heart quality index (LVMI) were detected.  Left ventricular
tissue was taken to observe the changes of TDM by Masson staining.  Hydroxyproline ( Hyp) content was determined by
alkaline hydrolysis.  Myocardial tissue lactate (LA) and free fatty acid (FFA) content were detected by UV spectropho-
tometry.  Mitochondrial membrane potential (MMP) was detected by laser scanning confocal microscope. Results
Compared with control group, in myocardial hypertrophy group HMI and LVMI were higher, the contents of Hyp, LA and

FFA from left myocardial tissue were significantly increased and MMP decreased by 44% .  Compared with myocardial hy-
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pertro phy group, in myocardial hypertrophy +2-CADO group and myocardial hypertrophy + propranolol group HMI, LVMI

and the contents of Hyp, LA and FFA reduced, MMP increased by 50% .

Conclusions  Adenosine receptor agonist 2-

CADO can inhibit myocardial hypertrophy induced by isoproterenol, the mechanism may be related to improving cardiac en-

ergy metabolism and preserving MMP.
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F 1. 2-CADO X ALABE K B HMI #0 LVMI BIS20E (x +5,n
=8)

Table 1. Effect of 2-CADO on HMI and LVMI in myocar-
dial hypertrophy rats

| HMI(mg/g) LVMI(mg/g)
75 N IR A 2.37£0.19 1.76 £0. 18
JIEJEAE R 2H 3.56 +0.23" 2.87 +0.22°
2-CADO 4 2.91 £0.31" 2.35+0.17"
AR IRAH 2.67 £0.26" 1.94 +0.21"

a N P<0.01, 525 {AX B LA ;b i P <0. 01, 5 A0SR 2 L #%

2.2 AE TDM I Z
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HLH,2-CADO 41 A 40 J A2 248, 48 48 17 1 25 3 /)N
15% , 1561 2-CADO 4.0 JILZH 21 LU AT A5 Y 2 24 fif
NERARBE 025080 N, 5 8% A5 08 R A L TE W e 25 =
(E1mE2),



CN 43-1262/R " [E B BkhE fk 22 2012 4E55 20 58

8 1 687

B 1. AEHL Masson e ( x20)

& 2. 2-CADO X ALAEE X R TDM BIFME (x +5,n =30)
Table 2. Effect of 2-CADO on TDM in myocardial hyper-
trophy rats

A RZES EXT AL, B WALERERIZ | C 9 2-CADO 41, D N 4% /R4,

Figure 1. Left ventricular tissue with Masson staining

3. 2-CADO R OHEEA R ZE D EAR Hpy LA & FFA
SEMEM(x £5,n=8)
Table 3. Effect of 2-CADO on contents of Hpy, LA and

e | TDM( pum) TDM 75 iF FFA of left ventricular in myocardial hypertrophy rats

25 X IR 27.32+1.93 - | Hyp(pe/s) LA(mmol/g)  FFA(pmol/g)
e . ZSEXTHELE 0.410 £0.039  0.390 £0.036  195. 87 £24.71

R A 2] 36.17 +2.34° 329" S * * *

JEJEAETIZE 0630 £0.028°  0.480 £0.084" 254.26 £25.11°

2-CADO 41 30.46 +2. 82" -15%" 2-CADOZH  0.520 £0.019" 0.400 +0.013" 205. 44 +27. 89"
. M A< IR Sz b b b

Y| 31,24 £2. 65" 149" HAWIRAL 0.480 £0.021"  0.460 £0.015" 244, 16 £40. 90
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fRffE (R 3) .
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o, SHRE R AH I MMP FHE T 50% . 431K
JREHLO LA B 2o 0,75 D' e 5 355, 41 0 Ol i 8 [
GERBL e, 5 SRR AR L MMP THE T 63%
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A CNZS FIXTIRAL, B W ARJERERIAL , C Sl 2-CADO 41,D A%

B 2. #HBERSREWE 2-CADO XX RO A MMP 892200
RELT @R JC-1 BRFN JC-1 BARDE S 6w

ZARIRAL, OISR JC-1 AR B LGN JC-1 A WA B9t ; 3 (5]

Figure 2. The fluorescent image of the effect of 2-CADO on myocardial cells MMP in myocardial hypertrophy rats by laser

confocal microscope
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4. 2-CADO XK FR O ALZEAE MMP BIRZAE (x +5,n =30)
Table 4. Effect of 2-CADO on MMP of myocardial cells in
myocardial hypertrophy rats

4y H MMP MMP 7Z i
25 N IR 3.478 £0.552

JEJEAE R 2H 1.936 0. 281" -44%"
2-CADO 2.912 +0. 375" 50%*
L LY 3.173 £0.253" 63%"
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HEH RRR N Ca®t B A ML3E , MMP §14 7%,
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AT IR 2 Ae 3, AEJEO IUE PR B,
HIE A A AR RE T o T, oA VR AR
Py I E R A, il = LA #5£ [t
1 E AR A B B T 2 A ( PPAR) R 45 0 45
DRI B R AR PN Y FFA N B AR D) LA FFA
PR HER T BB ) H W B R, 514k
LR A pH B B AT SR IR 23 T FE ATP $EA
s Ca®" A4ESy pH B5E FRE , S Tt 2 4k 4
MMP fFa5E, X BRI T O UFERE X5 & T
LRRIRN Ca’ B3R, Ca®" KiEUEALRIAG, 54
BRI BERAR 1L & W 45 A E R s AN E
P TR Y0 R b M P S, 1 Pl 4% 38 % T g bR
i, [ A s 2 ae Al kb, TR E Y Cat
FEA I 58 PTP FF A", i 580 MMP & 3%
TR,

AMFFEUE S, O WU JE R B L2 LA
FIFFA & 2 THm, 525 A0 AL EE i Mmp
TEET 44% , FWIAEK B0 LAR i 7 Al AR A IR
YR 7T % A T AR Ak, BE AR BB B R A
2-CADO 4K B0 LA 21 LA Al FFA 5 & B I %
fi%, SAEERIRI L MMP EFH T 50%

25 g, 2-CADO AT LI HI 2 NS FIR R S
FHROOLAUE R, b KR e oEs S 20T, W
w3 A 7E B ARy T, 2-CADO 1)
il T RE IR0 UL AN it 7 i 52 A3 9 R O T 1
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