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characterization of adenosine receptors in ischemic rabbit hearts
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AIM: To assess the role of adenosine recep-
tors in the cardioprotective effect of precondi-
tioning and the characterization of adenosine
METHODS: In 18 anes-

myocardial i1schemia was

receptors in heart.
thetized rabbits.,
induced by occlusion of leftr descending coro-
nary attery. ST segment elevation in epicar-
dial electrogram was used as a criterion of
acute ischemic injury. Myocardial sdenosine
receptors were measured using [ *HJadenosine
RESULTS: After 60-min ischemia.
epicardial ST segment elevation was higher in
ischemia group ¢13.9 & 0.6 mV) than in
(31

In membranes of the ventricular

ligand.

the ischemic preconditioning group
+0.5 mV).
myocytes prepared Irom ischemic-precondi-
tioning group, the density of adenosine recep-
tors was higher than that of ischemia and
sham 1schemia groups {(B... being 602 *+ 40,
348 + 28, and 335 + 30 pmol/g protein, re-
spectively Y. Affinity of the receptors {or the
L*H ] adenosine was not different in the 3
groups (K, being 181418, 169421, and 196
+ 24 nmol « L7!, respectively Y. CONCLU-
SION ;: Activation of adenosine receptors along
with an increase 1n adenosine receptor density
during ischemic-preconditioning provides the
basis for adenosine to exert its protective
effect on the ischemic heart.
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Exposure of the myocardium to a brief
transient ischemia prior to a longer ischemia
delayed myocardial necrosis during the longer
ischemia. termed “preconditioning™". The
preconditioning effect is mediated by activa-
tion of the adenosine (Ade) A, receptors“¥,
During anoxia and ischemia, Ade release in-
creased about 50 times more than that during
normoxia®’.  Endogenous Ade activates the
Ade A, receptors. The level of endogensus
Ade release was important in the infarct size

We hy-
pothesized that preconditioning mduced not

limiting effect of preconditioning'®.

only an increase in endogenous Ade release,
but also the changes of Ade receptors includ-
ing maximal density of binding sites (Bma)
and apparent affinity of binding sites (K,),
and the latter was involved in the protective
effect of ischemic preconditioning. To exam-
ine this hypothesis. the protective effect of
preconditioning on the ischemic heart injury
and characterization of Ade receptors were
investigated.

MATERIALS AND METHODS

Preparation of rabbit ischemic beart model
Eighteen rabbits of either sex, weighting 3.5+ 8.5
kg, were anesthetized with sodium pentobarbital 30
mg+kg '. Rabbits were intubated and ventilated with
a Harvard model 607 animal respiraror (12 mL+-kg™*.
30 breaths *min~'). A thoracotomy was made in the
left 4 intercostal space. and the heart was suspended
i a pericardial cradle. A silk suture was positioned
around the left descending coronary artery and the
ends of suture were threaded through 2 small plastic
tube,  Mpyocardial ischemia was induced by pulling the

suture and reperfusion was achieved by loosening the
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suture. At the end of experiment. the left decending

coronary artery was ligated at the original site. and a

The is-

chemic myocardium was excised to determine the Ade

dilured carbon ink was injected wvia aortsa.

recepiors,
Evaluation of acute ischemic heart injury The
5T segment elevation in epicardial electrogram was
used as a criterion of acute ischemmc injury’™.  The
cardiac colar changed from red te cyanasis was served
as marker of acute ischemic injury. To recard the
epicardial electrogram, a wick electrade was used.

The cardioelectric signal was recorded on a palygraph

t RM-6000 1+ thraugh a  bioelectric  amplifier
fAB-£20G).
Radioligand binding of Ade receptors Ta deter-

mine the effects af preconditioning an Ade receptar
density and affinity in ventricular myocyies, radicti-
gand binding studies using [*H]Ade ligand were car-
ried out in ventricular myacyte membranes from con-
trol. ischemic. and preconditianing groups. Myao-
cardium (0.5 g} was chilled in 15 mL of tce-cald Tris-
HCL buffer 50 mmeol+L 7' (pH 7. 4}, minced and he-
mogenized in a glass pateer at 4004 g for 1 min.  The
supernatant was filtered through gauze and centrifuged
at 100 0G0~ g for 30 min.  The pellet was resuspend-
ed in Tris-HCI buffer 50 mmel~L ™" and recentrifuged
ac 100 Q00 ~ g for 30 min. Ade deaminase 300 UJ-L7!
was added. Membranes were preincubated with the
enzyme and stirred at 4 C for 40 min. Myocardial
Ade receptors were measured using [*H]Ade as radia-
labeled ligand. (specific activity 666 PBq-mal ™ '~L71).
Membranes were incubated with [PHJAde (20— 800
nmol-L7'), The assay was perfoermed i 500 pl of
incubation buffer. The incubation was carribd out ac
22 C for 120 min to allow complete equilibration of
the receprars with the radicligand. The reaction was
cerminated by rapid vacuum filtration through Hong-
guang-69 type mucrofibre filters. The filters were
washed immediately thrice with § mL of ice-cold incu-
baticn buffer.

triplicate.

All experiments were performed in
Filters were dried at 90 C and placed in 4
mL scintillation fluid [POP ¢ 2. 5-diphenyloxazole ) +
POPQP (1.4-di-2.5-phenyloxazal- benzene)]. and ra-
digactivity was determined in a liquid scintillation
counter ( Tri-CARB4530 ¢ype. Packard ).
binding was defined as che difference of binding in the
absence and the presence of Ade BOD umel<L=". The

Specific

maximal density (Bum,) and apparent affmity (Ky) of
binding sites were obtained in individual experiments
from Scatchard plots determined by linear regression
analysis. Protein was determuwned according to Lowry
el ud.
Protocols

groups: 1) control group (w=15) — a 60-min sham-

The rabbits were randomized inte 3

ccciusion: ) ischemic graup «w =207 — a single Gu-
min acclusion; 37 precaenditioned graup (n=6) — faur
times of 5-min episodes of ischemia. at intervals of 5-
min reperfusion. fallowed by a sustained occclusien for
60 min. Four occlusions were chosen te enhance far-
matien and subsequent washaut af ischemic catabo-
lites-)'. Reflow for 5-min was adopted to ensure that
the adenylate charge ([ATP +1/2- ADP]/TATP +
ADP + AMP )1 was restored and lactate was washed
aut",

The results expressed as ¥+ 5 were analyzed using

I test.
RESULTS

Effect of preconditionong omn cardiac
ischemia In control (sham ischemia) group,
the ST segment elevation in epicardial electro-
gram was not affected (0. 9+ 0.2 mV before
sham ischemia vs 1. 0 0. 2 mV after sham is-
chemia). In ischemic group, the ST segment
after 60 min of ischemia was markedly elevat-
ed (1.2+ 0.2 mV before ischemia »s 13.9
+0. 6 mV after ischemia, P<Z0. 01).
conditioning group. the ST segment was also

elevated after 60 min of ischemia (1.3-+ 0.2

In pre-

mV before ischemic preconditioning w»s 3.1
4 0.5 mV after tschemic preconditioning., P
< 0. 05); however the ST segment elevation
after 60 min of ischmeia in preconditioning
group was lower than that in ischemic group
(P<C0.01) (Tab 1),

Effects of preconditioning on Ade recep-
tor density and affinity in ventricular myo-
cytes The density of Ade receptors in pre-
conditioning group was higher than that in is-
chemic and control groups (602440, 348+ 28
and 335+ 30 pmol/g protein, respectively.
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Fig 1. Binding of [*H_Ade to cardiac membranes of
sham ischemic, ischemic. and ischemic-precondition-

ing rabbits. n=6. ¥—=s. A sham ischemic group;

B ) Ischemic group: C ) ischemic-preconditioning
group.
Tab 1. Effect of preconditioning on ischemic heart
injury in anesthetized rabbits. n=6. ¥t s "P>-
¢ 05, "P<0.05. “P<"{. D1 vs control; °*P>>D. 05.
‘P<D.05. "P<"0. 01 v5 sham ischemic group:
P 0. 05. 'P<I0. 01, vs ischemic group.
-~ ST segment/
Grouap ey
Sham ischemia
Control D.y10.1
Sham ischemic ¢ min l.uto 2
Ischemia
Control 1.240. 2
Ischemia 60 min 13. 940. 6%
Preconditinning
Control I.3x0. 2%
6U min ischemia after precenditioning 3. 14 0. 5%

P<0.013, while the density of Ade receptors
in ischemic group was not much different from
that 1n control group (£ > 0.05) (Fig 1).
Affinity of the Ade receptors for the radio-
ligand ("H]Ade was not different in all groups
(control 196+24, ischemia 169+ 21, and pre-
conditioning 181 £18 nmol-L™"),

DISCUSSION

Epicardial ST segment elevation shortly
after artery occlusion correlated closely with
subsequent depletion of myocardial creatinine
phosphokinase (CPK) activity and with histo-
logical evidence of necrosis of subjacent my-

ocardium®®,

In our experiment., epicardial
ST segment elevation was sigmificantly lower
in 1schemic preconditioning group than in is-
chemia group, indicating the cardioprotective
effect of preconditioning. During anoxia and

Ade

Ade plays an important role in

ischema, endogenous release  in-

creased'?,

the 1schemic preconditioning'™'. Qur results
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{irst demonstrated that the density of Ade re-

ceptors was also increased in the ischemic pre-

conditioning and it is invalved in the cardio-

protective effect of preconditioning.

1n conclusion. activation of Ade receptors

along with an increase in Ade receptor density

during ischemic preconditioning provides the

basis for Ade to exert its protective effect

against the ischemic heart injury.
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