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Introduction

The fact that e. number of oxytocin analogues derived from de

amino-6-carba.-oxytocin have specific na.triuretic a.ctivity

(1,2) led us to investigate the chara.cter of the intera.ction

of these compounds with the adenyla.te cycla.se sys bern in the

mammalian ltidney and with receptors in liver cell membranes~

The binding to the membrane fraction of the ki9ney medulla

and the a.ctivation of a.denyla.te oyoj.a.ee is :in correla.tion

with the antidiuretic (na.triuretic) a.ction of the compounds,

while the binding to the liver membranes can serve a.s a. mea

sure of the ability of' the analogues to ai'fect blood pressure.

Ma.tiez-La.L and Metih.ode

Oxytocin (I), deantino-6-carba-oxytocin (II) (ref'. (:J) ),
[2-p-methylphenYla.lanine] deamino-6-carba.-oxytocin (III),

[2-p-ethylphenyla.lanine] dea.mino-6-carba.-oxytocin (IV),

[2-Phenyla.latclne] deantino-6-carba-oxytocin (V), [2-p-ethyl

tyrosine] deamino-6-carba.-oxytocin (VI), [2-p-aminOPhenyla.la

nine] deamino_6_carba_oxytocin (VII), [2-p-ni ta-opherryj.a.Land.;
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ue] deamJ..no_6_carba.-oXytocin (VIII) were prepared e.t the

Prague Institute (2).

[2-[3H:JTyrosine-8-1ysill~va.aopr-ee s Ln (3u_LVP ) 1178,S prepared

and purified a.ccording to (4,5) _ The binding of' ana.logues to

Laver-Cmembr-ecos (6) was followed by determining the ability

of' the individual a.na.Log'uaa to compete for binding sites with

3H_ LVP (7). The method for measuring the binding of ana.logues

to the membrane f'raction of' the rat kidney medulla. and the

activation of a.denylate cyclase wa.s the same as described in

pa.per-e (8) and (9).

Results

In a. number of' oxytocin analogues, deamane.ef.on and carba-sub

sti tution of the bridge leads to an increase of the natriure

tic effect. The moddf'd.oa.t.Lon of' the p-posi tion of' tyrosine

resul ted not onJ.y in an absolute change of' the ne.er-Lur-e ta.c

effect but also affected other biological responses. As can

be seen in 'I'a.bLe I, the modifica.tions performed in the p-po

sition of' a. series of' analogues of' deamino_6_carba._oxytocin

r-es uj.ued in a, decrease of' the aff'inity to the liver receptor

system. Although the decrease in af'finity was not drama.tic _

a.t the most by 1.5 order a.s compared with oxytocin - the com

pounds were found to be only weare antagonists of' JH_LVP b.in

ding (PKn =8.33) in this system.

In a.eooz-danc e with these da.t.a., the pressor a.ction of' the ana

logues wa.s also lower than that of' oxytocin (2). The charac

ter of' the dependence of' the binding and the adenyla.te cyc.La-,

se ecedva.tcton on the molecular structure is somewhat dii'f'erent

in the rena.l system. The substitution of' the hydroxyl group

by methyl or ethyl groups increa.sed the af'f'inity and a.ctiva

tion ability of both compounds (III, IV), whereas the other

modii'ication decrea.sed the af'finity ten times and the a.ctiva.

tion e.bd.Ld try in some ce.ee s even more (VI and VIII). The anti-
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Table :r
Chara.cteristics of' binding and a.c uLva.tLcn constants
~~_~~l~~~~~_~~~!2~~~ -- _

Liver Rene.L system
Compound membranes Natriuresis

Binding Adeny1.ate
cycla.se

%P!'n pKn P!'n
-------------------------------------------------------------
I 7.11 7.47 7.21 100a

II 7.71 7.49 7.43 298
III 6.48 7.80 7.54 326
IV 6.25 7.60 7.48 255
V 5.37 6.28 6.72 131
VI 5.86 6.39 5.70 31
VII 5.36 6.62 6.72 87
VIII 5.86 6.57 5.96 66

-------------------------------------------------------------
a, The na.ta-Luz-e uLc potency of' oxytocin Was taken a.s a. ba.ed s

for calcula.tions.

diuretic potency is in agreement with the tendency of' chan

ges of' the activa.tion constants for the a.derry'La.t.e cyoj.e.se

system; compounds III and IV have potencies in the range of'

tens of' antidiuretic units per mg, the other compounds have

a, lower activi ty than that of oxytocin. As can be 5 een from

the results presented in Table I, compounds II-IV have

2..5-3 times higher netc-Lur-e ta.c potency than oxytocin (I), the

others have 30-130% of the activity of oxytocin. In most of

the structural modifica.tions per-t'or-med the lipophilic proper

ties of the analogue molecule were enhanced; this effect was

most pronounced in the ca.se of compounds II-IV.. .iUthough the

se changes-- result in higher affinity to renal receptors and

more pr-onounc ed a.ctivation of' a.denyj.a.t e cycLa.e e (compare the

pKn and pKA values for oxytocin and compounds II and IV and
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their na.triuretic a.ction), the higher na.triuretic and antidi_

uretic po t.ency (2) of' these compounds is a.pparcerr-t.Ly brought

a.bo'u t by altered distribution and e.Ldmd.na.t.Lon lea.ding to the

prolonga.tion of' the individua.l responses, rather than by Ln-,

or-ea.eed ai'f'inity and by the ac trtve.tc.on of' adenylate oycLa.s e
in ltidneys ..
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