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1. Introduction

In the present PhD thesis, resultsx¥ivo andin silico investigations are
presented. All investigations are strongly assediatith a recently developed
procedure, the so-called receptorial responsiveneshod (RRM), a special
non-linear regression algorithm capable of deteimgiran increase in the near-
receptor concentration of a pharmacological agonist

Functions of multi-cell organisms (possessing ali&ui interieur”) are
influenced by several endogenous regulatory moéscuhost of which can be
considered as a receptor agonist. The link betvameagonist concentration and
its effect can be most precisely determined by taoBng a concentration-
effect (E/c) curve and then by fitting it to an appiate equation (e.g. see:
equations 3.2. and 3.3. on p. 11).

Usually, when analyzing an E/c curve, stimulatidntlee receptors is
ascribed exclusively to the exogenous agonist ihaidministered for the E/c
curve. If there is some endogenous agonist at ékbeptors, this is typically
neglected during the evaluation. However, whensystem contains a surplus
agonist in a concentration that is sufficient toemxsignificant receptor
stimulation (and thereby it is able to decreasesicmmably the response capacity
of the receptors), the subsequently generatedutie avill be obviously biased.
Our work group previously described the relatiopdbetween the concentration
of this surplus agonist (referred to as “biasingrast”) and the bias of the E/c
curve constructed with a so-called “test” agonistthe given system (see:
equation 3.8. on p. 13).

Although the simplest case is when the biasingthadest agonist are the
same, but this is not essential to achieve a usefullt. This is due to the fact
that even stimulatory effects of different agonistsnulate, at least in part, on

the same structures (receptors, postreceptorialsngy elements), “response



capacity” of which is also limited. So, it seemsb® enough if the test agonist
act on the same receptor as the biasing agonigtinfluences a postreceptorial
signaling largely overlapping with that of the bragsagonist. In order to handle
the simultaneous action of two (possibly differeagjonists the simplest way,
the relationship between biasing concentration Bftdcurve bias was derived
by replacing the biasing agonist concentratiog,gcwith the equieffective
concentration of the test agonisg)(c

Based on the above-mentioned relationship, an wakramncentration of
a biasing agonist can be estimated from the biashef E/c curve. If an
endogenous agonist is released (or synthesizettheimicroenvironment of its
receptor, or has a short half-life, determinatidnt® effective concentration is
hard to perform. However, if we can generate two E&irves in the given
system: an E/c curve before and another one dfeeralease (or synthesis) of
this agonist, the difference between these E/cexufve. the bias of the second
curve) will hold information about the concentratiof the endogenous agonist
in question. This information can be elicited bitirig data of the secondly
constructed (biased) E/c curve to the above-meadiomlationship (between
biasing concentration and E/c curve bias), whickxgressed as a function of
the biased effect (an effect computed ignoring lifesing agonist) versus the
concentration of the test agonist (see: equati@ @& p. 13). This function
should contain the relevant parameters of the h@indiased) link between the
concentration of the test agonist and its effedhm given system (when using
the Hill model, these parameters arg.EEG, and n; for explanation see:
equation 3.2. on p. 11). The source of these pdeames the firstly generated
(and thereby unbiased) E/c curve. Of course, theams that, in reality, the
estimate provided by this method is the changeomcentration of the biasing
agonist in the system between constructions of tthe E/c curves. This

procedure, named RRM, implies some limitationshsas receptors should not



desensitize during the assessment, and the biagmgst concentration should
be constant under the construction of both E/ceurv

If the biasing and the test agonist are the saime, result directly
estimates the biasing agonist concentration in topresif not, the RRM
provides a test agonist concentration that is dfpatve with the biasing
agonist concentration. The use of a stable comp@snd test agonist greatly
increases precision and accuracy of the E/c culles, allowing the biasing
and the test agonist to differ, the RRM appearbdcuitable to gather useful
data about changes in concentration of degradadalegenous agonists at their
receptors, a tissue compartment otherwise diffimuticcess.

However, if the biasing and the test agonist, baiifferent, possess
dissimilar properties such as affinity and efficatlyeoretical concerns may
emerge regarding the reliability of estimates otsdiby the RRM. Addressing
this issue may have practical significance, withare to the promising ability of
the RRM to estimate changes in concentration ofratkdble agonists in
functioning tissues.

During the investigations that form the basis fog present PhD thesis,
therefore, theoretical E/c curves were construtitatisimulated the co-action of
pairs of agonists with different properties. Onember of these agonist pairs
was used at a fixed concentration as a biasingisigand the other one at
variable concentration as a test agonist. Thesgtk#c curves were transformed
into a form as if the biasing concentration hadnbeeglected during their
construction. Afterward, the biasing agonist conticdions were estimated using
the RRM from the transformed (and thereby “biasd€f9 curves and from E/c
curves simulated the effect of the given test agfalone (unbiased curves). The
estimates were compared to the input valugggd(an order to assess the
reliability of the RRM in case of dissimilar biaginand test agonists. To
investigate the influence of the pharmacologicalteym on the results obtained
by the RRM, E/c curves mentioned above were geeenaith different slope



factors. In addition, the above-mentioned procedues repeated out using
another equation for RRM. This newly constructedatipn incorporated the
Richards equation, which can handle asymmetricclrees, instead of the Hill
equation, which defines exclusively symmetric fumts (see: equations 3.2.
and 3.3. on p. 11). Accuracy of estimates of basaigonist concentrations
provided by these two different equations of RRMraveompared to assess
whether allowance of asymmetry of E/c curves infkes the reliability of
RRM.

During theex vivo andin silico investigations of the present PhD thesis,

the following four questions were aimed to address:

1. How does the inhibition of adenosine deaminase AADfluence the
effect of an ADA-resistant Areceptor agonist in eu- and hyperthyroid guinea
pig left atria? Analysis of this problem requirée tonsideration of principles of
RRM.

2. How does the magnitude ofj& and operational slope factor,{ a
parameter defined by the operational model of ag@ution to characterize the
pharmacological system, influence the accuracy ®MRwhen the biasing and

test agonist is the same)?

3. How does affinity and efficacy of the agonistduehce the accuracy of

RRM if the biasing and test agonist are different?

4. How does allowance of asymmetry of E/c curvesumiice the
accuracy of RRM?



2. Ex vivo methods

2.1. Solutions

The following materials were used: salts for thedified Krebs-Henseleit
buffer (Krebs buffer); adenosine®Myclopentyladenosine (CPAdrythro-9-(2-
hydroxy-3-nonyl)adenine (EHNA); 2’-deoxycoformycfpentostatin; DCF); L-
thyroxin (T;). The bathing medium for the preparations was Krebffer (36

°C) in the entire course of the experiments.

2.2.1n vivo treatment

Our experiments were performed on the isolatedalefa of male guinea
pigs weighing 400-700 g. The housing, pretreatnagak processing of animals
was according to the European Community guidelarekin agreement with the
Ethical Codex of the Committee of Experimental AairResearch (University
of Debrecen).

The animals were randomly divided into two grouthe T, treated and
the solvent (S) treated group. One group of thenals received 33Qg/kg L-
thyroxin sodium salt pentahydrate 4 Tdaily ip. for 8 days (in vivo
treatment), while the vehicle of, TS) was administered daily ip. for 8 days to
another group (in vivo solvent treatment). The algnwere sacrificed on the

ninth day by one firm blow on the head.

2.3. Tissue preparations and pre-incubation

After opening the thorax of the guillotined guinpigs, left atria were
removed and mounted in a 10 cm3 organ chambed fillgh Krebs solution



(TSZ-04, Experimetria, Budapest). The Krebs sotutMas oxygenated with 95
% O, and 5% CQ (pH 7.4). Atria were fixed to an isometric transdu(SG-01
D, Experimetria, Budapest) under a tension of 10 Alvia were stimulated by
a programmable electrical stimulator (ST-02, Expetria, Budapest) through
platinum electrodes. Stimulation was performed &egquency of 3 Hz with 1
ms impulse width and under 150 % threshold tengamproximately 1 V) the
electrical signs were registered with a 6 chanmdygraph (BR-61, Medicor,
Budapest).

After starting the stimulation, every atrium wasubated in a Krebs
solution for 50 minutes to get the contractilityg@eters stabilized. The bathing
medium was changed every 15 to 20 minutes (washitgp in the S and J
treated groups were randomized in 4-4 subgroupmglyre-incubation (see
below). During the experiments the isometric castios of the atria were
registered and the amplitudes of these contractare assessed as contraction

force.

2.4. Adenosine E/c curves

First in all experimental subgroups, a cumulative &irve was generated
with adenosine to validate the thyroid status. Ruis short half-life, adenosine

used did not influence the subsequent E/c curve.

2.5.1n vitro treatment

After the wash-out of adenosine, one of two prol®aeere carried out.
The longer protocol contained an in vitro treatm@f min.) for the following

subgroups:



1. S treated control subgroup (S Co; n =7)

2. S and EHNA treated subgroup (S EHNA; n =7)

3. S and DCF treated subgroup (S DCF; n = 8)

4. T4 treated control subgroup (T Co; n=7)

5. T, and EHNA treated subgroup (T EHNA; n = 8)

6. T, and DCF treated subgroup (T DCF; n = 8).

The other protocol consisted of a 15-20 min. washfor the following
subgroups:

1. S treated subgroup (S @; n = 4)

2. T, treated subgroup (T &; n = 4).

2.6. CPA E/c curves

In thein vitro treated subgroups, a cumulative E/c curve wastearied
with CPA, a selective Areceptor agonist. Because CPA is not a substoate f
the adenosine-handling enzymes present in the as@ogis myocardium, its
concentration scarcely diminished during our expent (approximately 20-40
minutes). Consequently, CPA can be hardly removewh the atrium. For this
reason, we did not perform self controlling expemts, rather we created

distinct control subgroups.

2.7. Inosine E/c curves

In the two subgroups withoum vitro treatment, a cumulative E/c curve
with inosine was constructed. In some experimemiadels, inosine was found
to affect the adenosinergic mechanisms of the heamve investigated its effect

on the atrial contractility in our model.



2.8. Evaluation of the contractile forces and E/cuwrves

The percentage decrease in the initial contradoore was considered as
the effect of the given agonist concentration. Ehecurve was fitted to the Hill

equation to yield the k&, EGy,and n parameters characterizing the E/c curves.

2.9. Statistical analysis

For the comparison of the average values of twauggowith normal
distribution and homogenous variations, two-sidego-sample, unmatched
Student t-test was carried out. In the case of 8anglistribution and differing
variations Welch’s t-test was chosen. For more th&oa groups following
Gaussian distribution, one-way ANOVA with Newmanths post-testing was
performed.

To compare E/c curves, the averaged effect valaesadl as the E..
logEGo and n values provided by the fitted Hill equatwere used.



3. 1n glico methods

E/c curves were constructed that simulated thectiora of pairs of
agonists with different properties. One memberheke agonist pairs was used
at a fixed concentration as a biasing agonist, @wed other one at variable
concentration as a test agonist. Then, these Eleswvere transformed into a
form as if the biasing concentration had been mégie during their
construction. Afterward, the biasing agonist coticdions were estimated using
the RRM from the transformed (and thereby “biasd€f9 curves and from E/c
curves simulated the effect of the given test agasone (unbiased curves). In
some cases, to assess the influence of E/c cuywenastry on the accuracy of
the RRM, it was used in two forms, i.e. two equagiowere fitted: one
containing the Hill equation and another one inooapng the Richards
equation. Finally, the estimates were comparedheairiput values. In addition,
to investigate the influence of the pharmacologsgtem on the results of

RRM, E/c curves mentioned above were generateddafigrent slope factors.

3.1. Construction of unbiased E/c curves with oneganist

Theoretical agonists and systems were definedrmst®f the operational
model of agonism. Using parameters of these agoargl systems, effect values

were computed with the basal equation of the oeralt model:

n n
op @ op
E=E,Q [Ry] — 3.1
KEnOp I:QK +C)nop +[R0] op |:¢ op

where: E is the effect; [fis the possible maximum effect in the system;

[Rq] is the receptor concentration; c is the conceiotmeof the given agonist; K
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iIs the equilibrium dissociation constant of the ragbreceptor complex (a
measure for agonist affinity); Kis a measure of agonist efficacy, s the
operational slope factor.

Effects computed with the equation 3.1. were ptbitersus the relevant
agonist concentrations. The obtained functionshsaconsidered as “unbiased”

E/c curves of the agonists acting alone.

3.2. Fitting of the unbiased E/c curves with one amist to the Hill or

Richards equation

The unbiased E/c curves of agonists A-G (constduateall the three
systems) were fitted to both the Hill (3.2.) and Richards (3.3.) equations:

E Emax

E = max E =
and (1_'_10ni]ogxb—logc) )S

= 3.2.and 3.3.
1+1On1|og ECs50-logc)

where (the still undefined parameters);,,Hs the maximum effect that
can be elicited by the given agonist in the givesteam; EGo is the midpoint
location that indicates the agonist concentratimupcing half-maximum effect;
n is the Hill slope factor; S is the symmetry pagsen (if S differs from unity,

the function will be asymmetric); Xs a parameter determined by the midpoint

and the point of inflexion of the functionX,, = ECy, [62]/8 —1)J/n.

Results of fitting of the Hill and the Richards nebevere compared by an
F test. Best-fit values relating to the test agonere used for the RRM.

11



3.3. Construction of unbiased E/c curves with twogonists

Simultaneous effects of the biasing and test ag@aiss were computed
with the following equation:

3 (Ttest [€rog (Kpias  Thias [Chias Kieg )nop

(Ctest Kpias + Kiegt BKpias + Chias Kieg )nop + (Ttest [€eg (Kpias + Thias [Chias Kiegt )nop

3.4.
where (the still undefined parameters)s;and cbias are concentrations of
the test and the biasing agonist, respectively; &d K,,s are K values for the
test and the biasing agonist, respectively; andt,,s (defined as [R/K gestand
[Rol/Kepias respectively) are operational efficacies for tast and the biasing
agonist, respectively.
Starting from the operational model, &®alues were calculated from the

equation as follows:

1
EC,, =K 3

1
(2+r%p)7m -1

Other ECF values were calculated from the apprtgfas, and n, with

3.5.

the use of the following equation:

1

N
EC, = ECSOtﬁ j“"r’ 3.6.
100-F
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If effects calculated by the equation 3.4. weretptb versus the sum of
Ceest aNd Gjas the obtained functions would be the “unbiased &irves of the

two co-acting agonists.

3.4. Distortion of the unbiased E/c curves with twagonists

Effects computed with the equation 3.4. were tramséd (“biased”)

using the following equation:

100(100-E)
100- Ey

E'=100- 3.7.

where: E’ is the biased effect; E is the (unbiassfthct provided by the
equation 3.4.; ks is the effect of g.s (computed with the equation 3.4. when
CestIS Z€ro but other parameters are the same ag icafe of the corresponding
E).

Thus, transformation by means of the equation Sifulated that an
unheeded s is present in the system that evoked an unheeggdeEect.
Consistently, biased effects calculated with theagign 3.7. were plotted only

against g values that resulted in “biased” E/c curves (tgt@noring cbias and
Epiag)-

3.5. Fitting of the biased E/c curves with two agasts to the equations of the
RRM

The biased E/c curves were fitted to the equatasi®llows:

13



100|:E100_ [tl EC Elmaaologc 1ologc »J
nlllog -log X4 test

_ Emax
100 1+ 1On[CIog ECSO—Iogcx)

1000100- Emas

(1+ 10n[(]09 Xb—log(lolog Ox 41,009 Ctest ))) S

3.9.
E'=100-

Emax

(1+10n[aog xb-logcx>)8

100-

where (the still undefined parameters)iscthe test agonist concentration
that is expected to be equieffective with,(c, is the only best-fit value
provided by the equation 3.8. or 3.9.),.E lI0gEG, n in the equation 3.8. and
Enax 100Xp, N, S in the equation 3.9. are best-fit valuetdgié by fitting of the
Hill and the Richards equation, respectively.

By means of the equation 3.1,, \@mlues were converted into estimates,
I.e. biasing agonist concentrations being equiéffeavith G,s TO express and
compare the accuracy of concentration estimatiomgushe two different
equations, percentage deviation of estimates frbm dorresponding cbias
values was calculated as follows: ((estimaigiyiagd* 100%.

3.6. Computer simulation and data analysis

The y values and all non-fitted parameters of theves were computed
with Microsoft Excel 2003. For the curve fitting darstatistical analysis,

GraphPad Prism 4.03 for Windows was used.

14



4. Results

4.1. Effect of ADA inhibition on the A; receptor mediated negative

inotropy in eu- and hyperthyroid guinea pig atria

Inosine scarcely influenced the contractile foroeeither the S or 4
treated atria. In contrast, CPA concentration-ddpatly decreased the atrial
contractile force. The jltreatment reduced the effect of CPA in all subgspu
when compared to their S treated counterparts.

The differences among the solvent treated subgréaifesl to reach the
level of statistical significance either in term$§ megression parameters or
individual responses. In contrast, ffeatment intensified the effects of EHNA
and DCF: EHNA significantly increased the,.& while DCF significantly
decreased the logEkg (i.e. increased the potency). Although EHNA also
lowered the logE€ and DCF also raised thg.k in the T, treated atria, these
changes did not reach the level of statisticaliBofnce.

4.2. Effect of affinity, efficacy and operational bbpe factor on the

accuracy of RRM

4.2.1. Reliability of RRM when the biasing and theest agonist are the same

In the system defined by,g¥0.5, the fitted equation 3.8. ran below the
data points at lower and medium test agonist cdra@mns (g9, While it ran
above them at highegg values. So, running of the curve in relation te tlata

points can be summarized as “below then above’loAtr and medium s

15



values, estimation was relatively accurate, buthmher g5 values, the
percentage deviation of the estimates frgm significantly exceeded 100%.

Fit of the equation 3.8. as well as estimation tsmost accurate upon
no=1. The fitted curve contained apparently all datants. The percentage
deviation remained between 0% and 100% in the whanlge of g, values;
moreover, except for the two lowesgt.gvalues, it did not exceed 10%.

In the system with $=1.5, curve fitting failed at the two lowesi.¢
values. Running of the fitted equation 3.8. wasotabthen below” type. On the
other hand, estimation was almost as good as & cbg=1, the percentage
deviation remained between -100% and 10%.

Interestingly, lower and highen,g values were underestimated in the
system with p,=1.5, while they were overestimated upgp=0.5 . At the same
time, in case of §=1, only the lowest s values were overestimated.

Precision of the curve fitting poorly correlatedthvithe accuracy of the

estimation.

4.2.2. Reliability of RRM when the biasing and thetest agonist are

dissimilar

Regarding their operational efficacy, agonistsho$ investigation could
be grouped as follows: group A, B, C witlx 10; group D, F, H with = 1; and
group E, G, | witht = 100. The same biasing concentration in the ssyatem
could be characterized by the samevalue for biasing agonists with equal
efficacy, so affinity did not influence theg obtained. When converting this
shared ¢ to estimates, they only differed from each othertheir orders of
magnitude, consistent with the correspondingsKalues.

To allow for t of the test agonist (agonist A) as waellratios were
generatedtidtes). The best fit of the equation 3.8. as well asrttwst accurate

estimation was observed when using agonists igitbep A, B, C {piadTtest= 1)

16



in the system with g3=1 (percentage deviation was well within £10%). \Whe
decreasing or increasingynin the group A, B, C, running of the fitted curve
became “below then above” or “above then below”egp respectively,
especially at higherpgs values. Accordingly, estimation accuracy decliraed
compared to the case being=1, but still remained relatively good (percentage
deviation was within +20% and +10% upaog+0.5 and g~=1.5, respectively).

In the group D, F, Ht{iadtest= 0.1) along with =1, running of the fitted
equation 3.8. showed an “above then below” charaethich became more
accentuated in the system with+1.5 . Upon g=0.5, however, fit of the curve
got better, the “above then below” character wagaked only at higherpgs
values. Consistently, major overestimation occuiredystems with =1 and
No=1.5, while only a moderate overestimation was tbim case of §=0.5
(percentage deviation ranged between 10% and 100@©9n coincidence of
higher ¢i,s and larger g, no estimate could be calculated frog lwecause the
effect related to,co(E,) exceeded the &, of the simulated E/c curves.

In the group E, G, Ithidtest = 10), fit of the equation 3.8. was relatively
correct upon =1, the fitted curve shoved a “below then abovedrelter only
at higher g,s values. Decrease of,j1worsened, while increase ofy,n
ameliorated (almost perfect fit) the fit of the afjan 3.8., just contrary to the
case of the group D, F, H. Estimation accuracyhengroup E, G, | proved to be
good, it ranged between -20% and 20%, -10% andfOfhermore -20% and
0% upon B=0.5, ny=1 and B,=1.5, respectively.

4.2.3. Influence of E/c curve asymmetry (and its spect in the RRM’s

equation) on the reliability of RRM

If ngp = 1 (i.e. when agonists elicited symmetric E/cves), the RRM
using the Hill model and that applying the Richamsdel yielded equal
estimates. When,p= 0.5, the RRM including the Richards model predd

17



usually (although not always) more accurate esamttian the RRM integrating
the Hill model. Interestingly, if §§ = 2, the RRM using the Richards equation
mostly yielded similar or somewhat less accuratenases as/than the RRM
including the Hill equation. Taking all togetheq fundamental difference was
found between estimates provided by the RRM encesipg the Hill and the
Richards model.

Determination of agonist Drtfadtest = 1) in the system with,p= 1
provided perfect estimates; their percentage dewigtom the corresponding
Coias Values was zero. In accordance with this, thediquation 3.8. and 3.9.
visibly contained all data points of the biased Efloves. In case of other
agonists and/or other systems, accuracy of thenastin as well as precision of
the fit proved usually worse.

Increase of the, dTiestratio pushed down the fitted equations at lowst te
agonist concentrations, while it pushed up the tioncat higher test agonist
concentrations. In contrast to thg,dtes ratio, an g, > 1 (With tyadTest = 1)
made the function of the RRM “above then below’g&ywhereas if g < 1 (and
Thiad Ttest = 1), the RRM'’s function turned “below then abowgpe, in case of
using either the Hill or the Richards model. Effeof thet,adties: ratio and g,
proved to be additive, so they could amplify oruesl influence of each other.

A “below then above” running of the RRM'’s functigonaused by high
thiasfttest ratio and/or small nop) was associated wittoat perfect estimation
accuracy. However, an “above then below” type cuwes linked to less
accurate estimates, especially when the fit ofRRM’s function to the data
points was considerably wrong.

If the thiadTiest ratio and gaswas high with a smallgg, no G value could be
obtained due to the downhill running of the funectityse of the Richards model

did not affect this problem at all.
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5. Discussion

5.1. Interaction of ADA inhibitors and T, at the level of the

adenosinergic system in the guinea pig left atrium

The ex vivo experiments showed that in the hyperthyroid guipea
atrium, the combined ADA and cGMP-stimulated 3%¢ytlic nucleotide
phosphodiesterase (PDE?2) inhibition elicited by BHaligmented the &y of
CPA to a larger extent than selective ADA inhibitioonferred by DCF did.
This finding confirms the earlier result of our Wwagroup that PDE2 inhibition
can increase the effect of CPA. Furthermore, DGISed a small but significant
rise in the potency of CPA (revealed in lessegde(@ the hyperthyroid guinea
pig atrium. This result suggests that ADA inhibitican approximate the
suppressed efficiency of hyperthyroid, Aeceptor signaling to the euthyroid
level. Since extracellular adenosine accumulatiath mbt enhance the ;A
receptor mediated negative inotropy in neither watid nor hyperthyroid
guinea pig atrial myocardium in an earlier studyoaf work group, effects of
ADA inhibitors presented in this thesis are supgbsenediated by a rise in

intracellular adenosine level.

5.2. Influence of agonist and system properties ahe reliability of
RRM

In thein silico investigations underlying the present thesis,cefté Gas
as well as g, on the estimation accuracy of the RRM was firgtlyestigated
under conditions where the biasing and the teshiag@vas the same. Thg c
values estimatedyg values with considerable accuracy in all threetesys
(defined by the threeyy), when gi,s was approximately within the range from

19



EC,s to EGs of the agonist. Outside of this interval, estiratiaccuracy
remained relatively good, whengnl, but it significantly worsened, if,awas
smaller or greater than unity. Thus, system progerimanifested in the
steepness of the E/c curve influence the relighditthe RRM, but this effect
appears to be only significant at marginal con@ians.

Furthermore, we found that different efficacy (mdt affinity) for the
biasing and test agonist influences the accura@stimates provided by RRM.
However, RRM may provide useful and reliable infation, even when the
biasing and the test agonist (which were hereinrasd to bind to the same
receptor) are different. Our present results maprdmute to the successful use
of RRM by recommending the following: (1) The should be related to the
medium section of the E/[A] curve of the test agan(2) It is worthwhile to
choose a test agonist whosg,Eclose to that of the biasing agonist, because, in
this case, If gy is localized in the medium section of the E/c eufof the
biasing agonist),,cwill also be localized in the medium section of t&/c curve
(of the test agonist). (3) If the fitted equatio.3shows a remarkable “below
then above” or “above then below” character, ese®ahould be treated with
caution (especially in the latter case), furthemmatris worthwhile to perform a
new measurement with a test agonist having greatemallert, respectively.

In addition, our results indicate that E/c curveymasietry does not
significantly influence the estimation accuracyRiRM and does not prevent the
typical shortcomings of this method. Thus, the d$andorm of the RRM
(including the Hill model) seems to be sufficieat further studies. It was also
found that coincidence of a high.dtes: ratio, small g, and high g.scan lead to
an inverse effect elicited by the test agonist tbidd the estimation.

Taking all together, results of the present stutygest that the RRM may
be a useful tool to gather information about cohegions (more precisely:
changes in concentration from a basal level) obgedous agonists at a special

tissue compartment, the microenvironment of theviat receptors.
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6. Summary

The receptorial responsiveness method (RRM), a iapewmn-linear
regression algorithm capable of determining anease in the near-receptor
concentration of an agonist, was utilized and iigased.

1. The inhibition of adenosine deaminase (ADA) enleanthe negative
inotropic effect of CPA, an ADA-resistant ;Areceptor agonist, on the
hyperthyroid guinea pig left atrium. This may beeda an increase in the signal
amplification of the hyperthyroid Areceptor in response to ADA inhibition,
and this might be mediated by the surplus intratalladenosine content.

2. The estimation of an agonist concentration by RiMthe most
accurate in the case of symmetric concentratioperese curves (p = 1), but
for agonist doses between E@nd EGs (in its own concentration-response
curve of the agonist to be estimated), the estonai8 acceptable using every
investigated operational slope factogfnIf the agonist concentration to be
estimated is high angx 1, estimates become wrong.

3. While affinity of an agonist to be estimated WRIRM does not affect
the estimation accuracy, the efficacy value (charang the ability of the
given agonist to generate an effect once bound$.ddewever, the running of
the fitted equation of RRM provides useful inforroatabout the reliability of
estimates. If the fitted equation of RRM has a aerable “below then above”
or “above then below” character in relation to datents of an E/c curve, the
estimates should be treated with caution.

4. In most cases, allowing for E/c curve asymmetrgsdoot ameliorate
substantially the accuracy of RRM, and it has mmificant influence on the
limitations of the method. Thus, there is no reasoaxchange the simpler Hill
model in RRM for a more complicated one to complythwa possible

asymmetry of E/c curves.
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