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1. Introduction

The A adenosine receptor {Aeceptor) is expressed in almost every
mammalian tissue, in which it mediates regulatogtaliatory (energy
consumption limiting), adaptive and regenerativections. By virtue of their
capacity to evoke these actions, severale&eptor agonists are in late stage
clinical development or approved for clinical uséhee time of this writing.

Since an Areceptor agonist, administered for any reasonpaahto any A
receptor, differences in tissue responsiveness tnaagt practical significance. In
the traditional receptor theory, an important deteant of tissue responsiveness

Is the so-called receptor reserve.

The term receptor reserve refers to a phenomenenelyia stimulation of
only a fraction of the whole receptor populatiopa@ntly elicits the maximal
effect achievable in a particular tissue. The exisé (and magnitude) of receptor
reserve depends on the agonist (efficacy), tissigadl amplification ability) and
measured effect (pathways activated to cause sagnplification). High-
efficacy agonists usually act on most tissues esgong the given receptor as a
full agonist. In turn, low-efficacy agonists exsignificant effect only in tissues
with large receptor reserve. Thus, use of low-afficagonists can ensure tissue
selectivity in a sense that they will not evokeldgacally significant effect in

tissues with small (or no) receptor reserve.

Relative to the adipose and neuronal tissues,d¢hd has a small A
receptor reserve with respect to electrophysiold@ctions (such as the
inwardly rectifying potassium current, L-type calai current, action potential
duration) (Dhalla et al., 2003). However, beca@septor reserve depends on
the particular effect (Brown and Goldstein, 1986ni8as et al., 1997), it is
prudent to quantify the reserve for each imporédfgct entity. To the best of our
knowledge, the myocardial,Aeceptor reserve has not been yet quantified for



the negative inotropic effect, although this latsean important possible adverse

effect of the A receptor agonists.

It is well-established that /Areceptor agonists have limited direct effect
(an effect without prior adenylyl cyclase activad@n the ventricle. On the
other hand, Areceptor agonists exert a considerable directtiveg@otropic
effect on the atrium in most species, includinggbaea pig and human.
Starting from this, the aim of the present work wadetermine the Areceptor
reserve in the atrial muscle. Our investigationsansmnducted on isolated and
paced guinea pig left atria, a model system whegative tropic effects
mediated by the Areceptor manifest purely as a decrease of theaiii
force. We focused on the direct negative inotrgfiect of the atrial Areceptor,

because this action can decrease the contraatde below the resting level.

To elicit the atrial A receptor mediated direct negative inotropy,
adenosine, the physiological ligand, furthermoreORECPA and CHA, three
synthetic full agonists, were used. To determimepéor reserve, a fraction of
the receptor population has to be permanently iveted with the remaining
fraction retaining its functional integrity. Fonstpurpose, FSCPX, a selective,
potent and irreversible /Aeceptor antagonist, was used for the preseny.shud
order to compare our results with data of prevstuslies, we determined the
receptor reserve with the operational model of agorand Furchgott's method,
two methods based on the traditional receptor theidrthe same time,
irrespectively of the traditional receptor theahg effect of FSCPX on the;A
receptor mediated negative inotropy can itself ati@rize the susceptibility of
atrial contractile force to Areceptor agonists that was the main goal of the

present study.

In addition, it is established that thyroid hormsi1i&, T,;) have a wide
array of cardiovascular actions including well-kmounfavorable effects and
others offering potential advantages. Some of taetiens affect the purinergic

system of the heart, including the Aeceptor and its signaling pathways.
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Ability of a receptor to bind a ligand (affinity)Jays an important role in
receptor function, and beyond this, it can servaramdex of the structure of the
binding site. One of the simplest and yet mosaldé ways to explore
prospective structural changes in a receptor igwthe affinity of a selective and
competitive antagonist for the given receptor i®dained. Nevertheless, there
are relatively scarce data available about ligandibg properties of the
hyperthyroid A receptor. In the present study, therefore, westigated
whether or not Jtreatment affects the affinity of CPX, a selectarel
competitive orthosteric antagonist, for the guip&patrial A, receptor. For this
purpose, concentration-response (E/c) curves warergted with adenosine and
CPA, two A receptor full agonists, in the absence and preseh€CPX, a
selective and reversible;Aeceptor antagonist, and then the E/c curves were

evaluated by means of the Schild method.



2. Materials and methods

2.1. Chemicals

The following materials were used: salts for thedrhed Krebs-Henseleit
buffer (Krebs buffer), L-thyroxin sodium salt penyarate (T,), adenosine,
NECA (5-(N-ethylcarboxamido)adenosine), CPA’{®yclopentyladenosine),
CHA (N°-cyclohexyladenosine), CPX (8-cyclopentyl-1,3-dipytxanthine),
FSCPX (8-cyclopentyl-R[3-(4-(fluorosulfonyl)benzoyloxy)propyl]-&
propylxanthine), NBTI (S-(2-hydroxy-5-nitrobenzy@}hioinosine) (Sigma).
The bathing medium for the preparations was Krelffeb(36 °C) in the entire

course of the experiments.

2.2. Animals and preparations

Our experiments were performed on the isolatechkei of male guinea
pigs weighing 500-900 g. The housing, pretreatraadtprocessing of animals
was according to the European Community guidelamesin agreement with the
Ethical Codex of the Committee of Experimental AaiResearch of the
University of Debrecen (DE MAB 35/2007.).

In vivo thyroxine treatment

Thein vivo treated animals were randomly divided into twoups the |
treated and the solvent (S) treated group. Onepgobthe animals received 330
ug/kg T4 daily ip. for 8 days (in vivosltreatment), while the vehicle of T4 (S)
was administered daily ip. for 8 days to anotheugr(in vivo solvent
treatment). The animals were sacrificed on thehmiiatyvia guillotine.



Tissue preparations and pre-incubation

After opening the thorax of the guillotined guirags, left atria were
removed and mounted in a 10%tongan chamber filled with Krebs solution
(TSZ-04, Experimetria, Budapest). The Krebs sofuti@s oxygenated with
95% Q and 5% CQ(pH 7.4). Atria were paced by platinum electro(Bebliz, 1
ms, twice the threshold voltage) with the use bbigi-in programmable
stimulator (Experimetria ST-02) and power amplifiexperimetria PST-02).
The contractile force was characterized by the dug# of the isometric
twitches, which were measured by a transducer (fixpé&ia SD-01) and strain
gauge (Experimetria SG-01D), and recorded by agrapph (Medicor R-61 6CH
Recorder).

After starting the stimulation, every atrium wasubated in a Krebs
solution for 50 minutes to get the contractilitygaeters stabilized. The bathing

medium was changed every 15 to 20 minutes (washing)

2.3. Groups and protocols

Determination of affinity of A; adenosine receptor towards CPX

The solvent (n=33) and, Treated (n=32) atria underwent one of two
protocols. Protocol 1 involved two groups: S1 (na@) T1 (n=9). Protocol 2
included six groups: S2 Control (n=10), SgM CPX (n=7), S2 1M CPX
(n=7), T2 Control (n=9), T2 tM CPX (n=7), T2 1QuM CPX (n=7). Sor T in
the name of the groups denotes in vivo solvenydrebtment, respectively; and
the accompanying number reflects the protocol used.

Protocol 1: Atria in the groups S1 and T1 werevadld to equilibrate in
Krebs solution for 30 min, and then 100 uM ademsvas administered for 2
min to exercise the preparations. Following a 16 lmng wash-out period, a

cumulative E/c curve was generated using adenoAiter.a 15 min long wash-



out, atria were incubated in the presence of 0.1GHEX for 20 min, and then
(without wash-out) another cumulative E/c curve waisstructed with
adenosine. Following a 15 min long wash-out, atigae incubated in the
presence of 1 uM CPX for 20 min, and then a thinchglative E/c curve was
generated with adenosine. After a 15 min long wadh-atria were incubated in
the presence of 10 uM CPX for 20 min, afterwardwth cumulative E/c curve
was generated with adenosine.

Protocol 2: Atria were allowed to equilibrate ingkis solution for 45 min.
Afterward, a cumulative E/c curve was constructé@ti wdenosine to assess the
responsiveness ofAeceptors. After a 15 min long wash-out period, th
following in vitro treatments were performed: iretgroups S2 Control and T2
Control, atria were incubated in Krebs solutionZ0rmin; in the groups S2 1
uM CPX and T2 uM CPX, atria were subjected tquM of CPX for 20 min;
and in the groups S2 1M CPX and T2 1uM CPX, atria received 10M of
CPX for 20 min. Finally, a cumulative E/c curve wpesnerated with CPA in all
groups.

Determination of A; adenosine receptor reserve using NECA, CPA and CHA

Atria were allowed to equilibrate in Krebs solutimn 40 min, then they
were randomized into twelve groups: NECA N25 (nNANECA X25 (n = 3),
NECA N-W (n = 3), NECA X-W (n = 3), NECA N+W (n =) 3NECA X+W (n
= 3), furthermore NECA N (n=8), NECAX (n=7)PBN (n=7), CPA X (n
=7),CHAN (n =7), CHA X (n = 6). Afterward, a cwlative concentration-
response (E/c) curve with adenosine was constrifrt@t 100 nM to 1 mM) to
assess the responsiveness of atriale&eptors.

FSCPX treatment: After washout, atria were subgetieone of four
protocols receiving 10 uM FSCPX or D DMSO, the vehicle of FSCPX (as
control). The protocols and groups receiving FSGPXas follows: (1) 25 min

incubation with FSCPX followed by a 75 min of washwith Krebs solution



(group NECA X25); (2) 10 min incubation with FSCR}hout washout (group
NECA X-W); (3) 45 min incubation with FSCPX followdoy a 120 min of
washout with Krebs solution (group NECA X+W); (4 #in incubation with
FSCPX followed by a 75 min of washout with Kreb&uson (groups NECA X,
CPA X, CHA X). Every group had a counterpart marke(@instead of X) that
was treated with 1L DMSO (instead of FSCPX) for an identical timeipdr
NECA, CPA and CHA E/c curves: After FSCPX (or védjdreatment, a
cumulative E/c curve was generated with gnekeptor agonist indicated in the

name of the group.

Determination of A; adenosine receptor reserve with adenosine

The atria were divided into six groups: P1 (in whRrotocol 1 was
carried out), P2 (a group for Protocol 2), P3-Colnnd P3-NBTI (two groups
for Protocol 3), P4-Control and P4-FSCPX (two gtgr Protocol 4).

Protocol 1 (demonstration of the effect of FSCPXlmadenosine E/c

curve):

Control adenosine E/c curve: Atria (n = 8) werewktd to equilibrate in
Krebs solution for 25 min, and then they were erpa® 10QuM of adenosine
for 1 min followed by a 15 min long washout withefxs solution. Afterward, a
cumulative E/c curve with adenosine (from 1 nM tm®l) was constructed (P1-

Control curve).

FSCPX treatment: After a 15 min washout, atria veergiected to 10 pM
FSCPX for 45 min followed by a 75 min long washaith Krebs solution.

Second adenosine E/c curve: After the FSCPX-primtesat, a cumulative
E/c curve with adenosine (from 1 nM to 3 mM) waserated (P1-FSCPX

curve).



Protocol 2 (attempt to determine the r&ceptor reserve for adenosine):

Control adenosine E/c curve: Atria (n = 7) werewktd to equilibrate in
Krebs solution for 25 min, and then they were erpd® 10QuM adenosine for
1 min followed by a 15 min long washout with Kredmdution. Subsequently, a
cumulative E/c curve with adenosine (from 1 nM tm@l) was constructed (P2-

Control curve).

NBTI treatment: After washout with Krebs solutidktb(min), atria were
incubated in 10 uM NBTI for 15 min.

Second adenosine E/c curve: A cumulative E/c cunitte adenosine (from
1 nM to 3 mM) was generated in the presence ofMIONBTI (P2-NBTI curve).

FSCPX+NBTI treatment: After washout with Krebs dmn (20 min),
atria were subjected to 10 uM FSCPX for 45 minoiekd by a 60 min long
washout with Krebs solution. Then, preparationgiresd 10 uM NBTI and were
incubated for 15 min.

Third adenosine E/c curve: A cumulative E/c curvéhnvadenosine (from
1 nM to 3 mM) was generated in the presence of MINBTI (P2-
FSCPX+NBTI curve).

Protocol 3 (data collection to determingtbe CPA concentration that is
equieffective with the surplus endogenous adenasioamulated interstitially in

the presence of NBTI)

Adenosine E/c curve: Atria were allowed to equdtierin Krebs solution
for 40 min. Then, a cumulative E/c curve was cartséd with adenosine (from

10 nM to 1 mM) to assess the responsiveness af &irireceptors.

Control or NBTI treatment: After washout with Kresslution (15 min),
atria were randomized into two groups. Atria in B&Control group (n = 8)
received 10 ul DMSO, the vehicle of NBTI, then theyderwent a 15 min long
incubation period. Atria in the P3-NBTI group (r8¥were incubated in the
presence of 10 uM NBTI for 15 min.
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CPA E/c curve: A cumulative E/c curve was generatgkd CPA (from
0.1 nM to 100 uM) in the presence of 10 ul DMSO-@trol group) or 10 uM
NBTI (P3-NBTI group).

Protocol 4 (data collection to compute the negahe¢ropic effect of ¢
on the FSCPX-pretreated atria)

Adenosine E/c curve: Atria were allowed to equdtierin Krebs solution
for 40 min. Afterward, a cumulative E/c curve wasistructed with adenosine

(from 10 nM to 1 mM) to determine the responsivenefsatrial A receptors.

Control or FSCPX treatment: After washout with Ksedmlution (15 min),
atria were randomly divided into two groups. Ainahe P4-Control group (n =
11) received 10 pul DMSO, the solvent of FSCPX 45min followed by a 75
min long washout with Krebs solution. Atria in tRd-FSCPX group (n = 12)
were subjected to 10 uM FSCPX for 45 min, succeégea 75 min long

washout with Krebs solution.

CPA E/c curve: A cumulative E/c curve was generatgd CPA (from
0.1 nM to 100 puM).

2.4. Determination of Aor Kg

To obtain A (the antagonist concentration causing two-foltitrgard
shift of the E/c curve) or K(the equilibrium dissociation constant of the
antagonist-receptor complex) values, the correspgrig/c curves of protocols 1
and 2 for the determination of, Aeceptor affinity were globally fitted to the
Schild equation with both variable and fixed (atty)nSchild coefficient. If the
Schild equation with S=1 showed a better fif,was considered to equag Kif
not, then A did not give k.



2.5. Determination of K

To estimate K (the equilibrium dissociation constant of the agtn
receptor complex), the following data sets weraludata of E/c curves
generated with a synthetic agonist in groups NECAIECA X, CPA N, CPA
X, CHA N, CHA X (receiving the FSCPX protocol (4)dits control). The data
sets were processed using the operational moaggjafism and (alternatively)

Furchgott’'s method.

2.6. Quantification of receptor reserve

The receptor reserve was quantified with the pheatgical shift ratio
(PSR = K/EGCsg), and with the following percentage form (RRas well (RR, =
Es-pos). B IS the percentage effect, whilg is the percentage receptor
occupancy that can be computed from the ®hen, RR, was plotted against the
Eos.

2.7. Quantification of the bias in adenosine Efwes generated in the

presence of NBTI

Effect values of E/c curves generated in the presehNBTI were
considered to be biased by an increase in intetstdncentration of endogenous
adenosine that was produced by NBTI. This surpitestitial adenosine
concentration (above the resting level) biasedleecurves because it was
unknown and was not taken into account (it was fewgd”). The biased
adenosine E/c curves were not suitable for thesagsnt of Aadenosine
receptor reserve, the goal of the present studgrefare, effects of adenosine
E/c curves biased by NBTI were corrected by me&iRM, our method
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validated for quantifying changes in agonist coticgions in the
microenvironment of the receptors. To characteheesurplus interstitial
adenosine concentration by RRM, the averaged CAVe of the P3 NBTI
group was fitted to the equation of RRM. Since RBWhpares the biased curve
to a control one (generated under identical comutitiexcepting the cause of
bias), its equation contained the empirical paramseaf the averaged CPA E/c
curve of the P3 Control group. RRM provided a patm ¢, which is the CPA
concentration that is equieffective with the susphterstitial concentration of
endogenous adenosine produced by NBTI. Swas a “surrogate parameter”

for the present investigation.

2.8. Correction of effect values of adenosine Eifwes generated in

the presence of NBTI

The effect belonging to,¢E,) could be determined by means of the Hill
equation. When Ewas computed for correcting the averaged P2 NBive;
empirical parameters of the averaged CPA E/c caitiee P3 Control group
were used. In turn, when, Bvas calculated for correcting the averaged P2
FSCPX+NBTI curve, empirical parameters of the agedaCPA E/c curve of the
P4 FSCPX group were applied. The corrected effaictes reflected the action
of NBTI on the adenosine E/c curve without the lmassed by the

extracellularly accumulated endogenous adenosine.

2.9. Statistical analysis and curve fitting

Two data sets passing the normality test as wehegqual variance test
were compared by paired or unpaired t-test. If diméynormality test was
passed, Welch's test was used. More than two @étdarsere compared with one-
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way ANOVA followed by Tukey post-testing (becaudledata sets passed both
the normality and equal variance tests). Value3<#i.05 were considered to be

significant. Data are presented as mean + S.E.M..

GraphPad Prism version 4.03 for Windows was useth@statistical
analysis and curve fitting. Calculations were doiith the help of Microsoft
Office Excel 2003.
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3. Results

3.1. Change in affinity of Aadenosine receptor towards CPX after a

8-day long thyroxine treatment

When fitting the corresponding adenosine E/c cyrresf the model was
significantly better if the Schild slope was vatamther than unity, in the case
of both solvent andltreated atria. Consequently, fand not k) values could
only be determined for CPX.

In contrast, when fit of the Schild equation to @A E/c curve families
were evaluated, the model with a Schild slope fiaednity was significantly
superior to that with variable Schild slope in btta solvent and 4ltreated atria.
Thus, the use of CPA enabled to determiges&lues. The Krelated to the
solvent treated atria was greater than that behgnigi the T treated ones,
indicating that CPX had lower affinity for the hyg®yroid guinea pig atrial A
receptor than for the euthyroid one. Ag\alues characterize purely the
interaction between CPX and the atrialrAceptors, the observed difference
between those strongly suggest a difference iotth®steric binding sites of the
eu- and hyperthyroid Areceptors.

3.2. A, adenosine receptor reserve for the direct negatoteopic

effect

A, receptor reserve for atrial negative inotropy evoked by NECA, CPA and CHA

The PSR values for all three agonists were coraldygigreater than unity.
Using K, values provided by both methods, the rank ordeecdptor reserve
was: CPA > CHA > NECA.

13



The RR, values corroborated with the PSR values. Whep R&s plotted
vs Ey, the functions tightly approximated the asymptagpper limit of RR%
(which is the value of the corresponding) Ep to about 70% (NECA) or 90%
(CPA, CHA) of k.. Then, after reaching a maximum, they steeply jgedo
zero value at the 190of B,

A, receptor reserve for atrial negative inotropy elicited by adenosine

After correcting for the bias caused by the surpiterstitial adenosine
accumulated by NBTI, effect values of the P2 NBiidl &2 FSCPX+NBTI
curves changed in their relationship to each othethe total (endogenous +
exogenous) interstitial adenosine concentraticgh@imicroenvironment of A
receptors was unknown, the corrected effect vadfidise P2 NBTI and P2
FSCPX+NBTI curves could only be plotted againstabecentration of
exogenous adenosine in the bathing medium. Constguine corrected E/c
curves were not suitable for assessing exact receggerve values.
Nevertheless, the inherently correct and correetitts in the P2 group that
belonged to the same x value could be comparedd@nother. The maximal
effects related to 3 mM adenosine were as foll@806%, 93.36% and 91.33%
for the P2 Control curve, P2-NBTI curve and P2-FRERBTI curve,
respectively. Thus, the corrected P2-NBTI and PZHES+NBTI curves
changed places with each other as compared taitliea curves, according to
the expectations concerning the action of FSCPXiramersible A receptor
antagonist. On the other hand, the final (satujgiaeds of the corrected P2
NBTI and P2 FSCPX+NBTI curves got very close toheatter, indicating great
A; receptor reserve for the direct negative inotr@fiect of adenosine in the

guinea pig atrium.
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4. Discussion

4.1. Affinity of A; adenosine receptor to CPX after thyroxine treatmen

Our results indicate that affinity of the hypertbigl guinea pig atrial A
receptor towards CPX, a selective and competitiveeBeptor antagonist, is
moderately lower than that of the euthyroigdrAceptor. This decrease in affinity
suggests a modification in the orthosteric bindiitg of the hyperthyroid A
receptor, and can contribute to the diminutionhef & receptor mediated
responses in hyperthyroidism. With regard to thense reduction in the
negative inotropic effect of adenosine and CPAmhyperthyroid atria, it is
reasonable to assume that the moderate decreaSmity of the guinea pig
atrial A, receptor is only in part responsible for the diistied negative inotropic
effect of A, receptor agonists under hyperthyroid conditionsil@ other hand,
the reduction in affinity of the Areceptor to its orthosteric ligands may
theoretically affect every Areceptor mediated biological process in
hyperthyroidism. In addition, CPX proved to be apetitive antagonist not
only for the euthyroid but hyperthyroid guinea pigial A, receptor.

4.2. A, adenosine receptor reserve for the atrial diregative

Inotropic action

Our results show that FSCPX, an irreversiblaéceptor antagonist (used
in 10 uM for 45 min), failed to decrease the numidfesperable guinea pig atrial
A; receptors in an extent that would had been seffidio visibly reduce the
maximum of the direct negative inotropic effecN&ECA, CPA, CHA and
adenosine, four Areceptor full agonists, in guinea pig left attraother words,

to reach the (apparently) maximal direct negatmropy, a smaller fraction of
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the A receptor population is needed than the intacttecdraction after a
treatment with FSCPX (10 uM, 45 min). Accordinglye atrial A receptor
reserve have been found considerably great, rarfggtvgeen 80-92% for the
(near maximal) direct negative inotropic effect ks by NECA, CPA and
CHA, three synthetic Areceptor full agonists. These receptor reserveegahre
higher than historical values determined for arheot’, receptor mediated
effect in the guinea pig atrium, indicating thataltcontractility is very sensitive
to the stimulation of Areceptors. The importance of this finding is ferth
emphasized by the fact that this investigatiomésfirst to assess the Aeceptor

reserve for atrial contractility.

In addition, a further result is that Aeceptor reserve in the guinea pig
supraventricular myocardium appertaining to theatinegative inotropic effect
of the physiological ligand adenosine is considgrgbeat, similarly to A
receptor reserve related to the direct negativeapa action of NECA, CPA
and CHA, synthetic Areceptor agonists. A limitation of this findingtisat the
exact concentrations of interstitial adenosine (@sting level and its changes)
remained unknown; therefore the corrected effemiddconly be plottedrersus
the concentrations of administered (exogenous)asiea evolved in the organ
bath. This fact, unfortunately, impeded the exaetgjification of A receptor
reserve by methods used for functional data (eegoperational model of
agonism or Furchgott's method). However, the qldsieurves created from the
mathematically corrected effects are unique intihay are free of the bias
caused by the interstitial accumulation of endogsraxlenosine, despite the
repressed adenosine elimination. These quasi-E/esare fully saturated, so

maximal responses to adenosine can be well denabestr

The great Areceptor reserve found in the present study inelsctnat
even low-efficacy Areceptor agonists will decrease atrial contragtifbtarting
from the great amino acid homology of Aeceptors and from the similarity in

atrial postreceptorial signaling pathways betwdenhiuman and guinea pig, the
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great porcelline Areceptor reserve for the direct negative inotrepygests that
partial A, receptor agonists may decrease the atrial coréatce in human
subjects as well. Thus, it is worthwhile considgrine possibility of a
weakening in atrial mechanical activity with thedpterm use of compounds

possessing Areceptor agonist property.
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5. Summary of the findings

A main finding of the present thesis is that affirof the guinea pig atrial
A; receptor towards CPX, a selective, orthosterice&eptor antagonist,
moderately decreases in hyperthyroidism as comgartiet euthyroid state. The
reduced affinity of the binding site may contribtaehe well-known decrease of
A; receptor mediated actions in hyperthyroidism ltfh it is probable that this
mechanism is only in part responsible for the phesmon). In addition, we
found that CPX is a pure competitive antagonistlierhyperthyroid and not
only for the euthyroid atrial Areceptor.

Furthermore, results of the present thesis shonwRE&PX, an irreversible
A; receptor antagonist (used in 10 uM for 45 minpfeéd by 75 min wash-
out), failed to decrease the number of operahles@eptors in an extent that
would be sufficient to significantly reduce the nmaxm of the direct negative
inotropic effect of NECA, CPA, CHA and adenosinayrf A, receptor full
agonists, in guinea pig left atria. Accordingly, #eceptor reserve has been
found to be considerably great, ranging betwee@38%@-for the near maximal
direct negative inotropic effect evoked by NECA ,AC&d CHA, three stable
synthetic A receptor full agonists. These receptor reserveegadire higher than
all historical values determined for any othgrréceptor mediated effect in the
guinea pig atrium. Quantification of,Aeceptor reserve failed for adenosine, a
compound that is eliminated and compartmentalizpglly in the living tissues.
Moreover, adenosine E/c curves generated in treepoe of NBTI, a nucleoside
transport inhibitor preventing the intracellulanghation of adenosine, seemed
to behave paradoxically. However, after the mathiealacorrection of
adenosine E/c curves biased by NBTI, it turnedtloatt A, receptor reserve for
the direct negative inotropic effect of adenosmsimilarly great as that of the
synthetic agonists. These results indicate thatl @ontractility is very sensitive
to the stimulation of Areceptors. Thus, a decrease in the contractite fof
atria, as a possible side effect, should be corsideven in the case of partial A
receptor agonists and, Aeceptor enhancers.
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