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The article represents “H-WB4101 (selective agonist alphal-adrenoreceptors) and *H-
dihydroalprenolol (selective agonist beta-adrenoreceptors) binding parameters with brain neocortex
synoptosomes of rats subjected to intoxication by 12-crown-4, aza-12-crown-4 and thia-12-crown-4
(within 30 days, perorally, in 1/100 LDs).

The Ky indexes of high-affinity pool alphal-adrenoreceptors composed values from
0.19+0.01 nmol of rats toxified by 12-crown-4 to 2.27+0.33 nmol of rats control group; of low-
affinity pool alphal-adrenoreceptors - from 1.334+0.07 nmol to 4.13+0.33 nmol respectively. The
quantity of high-affinity alphal-adrenoreceptors ranged from 53.7+0.92 fmol/protein mg of rats
toxified by aza-12-crown-4 to 168.1+9.48 fmol/protein mg of rats control group. The quantity of
low-affinity alphal-adrenoreceptors varied from 37.1£2.73 fmol/protein mg of rats toxified by 12-
crown-4 to 78.4+4.72 fmol/protein mg of rats control group.

The obtained results could be explained by a non-specific action of the xenobiotics upon
membrane receptory complexes.

Key words: crown-ethers, adrenergic receptors, synaptosomes, neocortex, "H-WB4101, *H-
dihydroalprenolol.

Mapamerpu 3B°si3yBanns "H-WB4101 ta *H-aurizpoainpeno/iony 3 cCHHANTOCOMAMM
HEOKOPTEKca r0JIOBHOI0 MO3KY INYpPiB, TOKCHKOBAaHHMX KpayH-epipamu. Kparenko P. 1. — V
CTaTTi MpEJCTAaBICHI EKCIICPUMEHTAIbHI JOCIIIKEHHS mapamerpiB 3B s3yBanus ~H-WB4101
(CeNeKTHBHOTO aroHicTa anb(al-aapeHopenenTopis) Ta >H-muripoannpeHonony (CeleKTHBHOIO
aronicra OeTa-aIpeHOPENENTOPIB) 3 CHHANTOCOMAaMHU HEOKOPTEKCa IMypiB, TOKCHKOBaHUX 12-
KpayH-4, a3a-12-kpayH-4, Tia-12-kpayHn-4 (30 110, nepopansao y 1/100 1JIsp).

Bemmunnan Ky anedal-agpenopenentopiB BucokoadinHoro myia ckiagand Big 0,19+0,01
HMOJIb JUIS IIypiB, TOKCUKOBaHMX 12-kpayH-4, no 2,27+0,33 st TBapUH KOHTPOJIBHOI TPYyIH;
anbdal-anpenopenentopiB Hu3bkoadinHoro mnyma — Big 1,33+0,07 mo 4,13+0,33 HMONIB
BignosigHo. KinbkicTs anbdal-anpenopenentopiB BucokoadinHoro myna Oyna Bixg 53,7+0,92
(¢b™Moa/ Mr OLIKY IJIs IIypiB, TOKCUKOBAaHKUX a3a-12-kpayH-4, 1o 168,1+£9,48 Mo/ Mr OuKy aJis
TBapuH KOHTPOJbHOI rpynu. KinbkicTs anbgal-agpeHopenenTopiB HU3bK0a(piHHOTO myia Oyna Bix
37,1£2,73 ¢moas/ Mr OLIKY JJ1s TITypiB, TOKCUKOBaHUX 12-kpayH-4, no 78,444,722 ¢moib/ Mr OUIKY
JUIsL TBAPUH KOHTPOJIBHOI TPYTIH.

OTpumaHi pe3yJabTaTH MOXYTh OYTH TOSCHEHI HecrenupiuHuM XapakTepoM il
KCEeHOOI0THKIB HA MEMOpaHH1 perenTOpHI KOMIUIEKCH.

Knrowuosi crosa: xpayn-edipu, agpeHOPEIENTOPU, CHHAITOCOMH, HEOKOPTEKC, ‘H-WB4101,
H-AUri ApoapeHoIo.
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The problem of environment protection has recently been gaining the
continuously increasing concern. The enormous quantity of toxic chemicals, alien to
the human organism, pollutes Biosphere and reduces population health. Toxic
abilities of a goodly number of xenobiotics are very well known, however numerous
industrial units of organic synthesis incessantly create many more brand new ones
with unpredictable biological effects. It fully applies to compounds of crown-ethers
group, the amount of which chemically synthesized and industrially produced has
been threateningly rapidly going upwards. Each of them represents itself a
macroheterocyclic molecular system with 9-60 atoms in the cycle, a third of which is
composed by ether oxygen atoms separated by ethane groups [4]. The main property
of macroheterocyclic polyethers is their ability to form stable complexes with salts of
alkaline and other metals, involving the cation in their milecular cavity. The property
of the ethers to "crown" a cation as well as a crown-like shape of their molecules
were considered by C.J. Pedersen to name this class of substances. The exceptional
capacities of crown-ethers of forming complexes with metal ions, which possess high
electro-conductivity, of dissolving in various lipophilic solvents, of including chiral
atoms in their macrocycle determine the wide application of these compounds in
electrochemistry, metallurgy, catalysis, organic synthesis, pharmaceutical analysis
[4]. However these properties, very useful as they may be in chemistry, could result
in damaging biological activity if the xenobiotics enter the organism.

Undoubtedly, the realization of biological action of different compounds,
including xenobiotics, on the organism cells primarily involves receptors link of
chemical information discrimination. The receptors of biologically active substances
are represented by glycoprotein molecules, which are localized on the outer surface
of cytoplasmic membrane or/and in cytoplasm itself. The main function of membrane
and cytosol receptory molecules is the selection of the correspondent ligand from the
diverse variety of signal molecules and triggering the chain of intracellular
conversions for the cell response to the signal which has arrived [3]. The data of
crown-ethers membranotropic effects obtained earlier allowed us to suggest these
xenobiotics to possess influence on the state of membrane-bound molecules,
including receptors [8].

Objective. Investigation of "H-WB4101 (selective agonist of alphal-adrenergic
receptors) and “H-dihydroalprenolol (selective agonist of beta-adrenergic receptors)
binding parameters with brain neocortex synoptosomes of rats subjected to
intoxication by 12-crown-4, aza-12-crown-4 and thia-12-crown-4.

MATERIALS AND METHODS
The research used white male rats (body mass 180-210 g) kept at the standard
conditions of vivarium. The animals of experimental groups (10 rats in each group)
were administered emulsion of the investigated crown-ethers in 1/100 LDsy (0.0117;
0.022; 0.0365 g/body mass kg, for 12-crown-4, aza-12-crown-4 and thia-12-crown-4
respectively [1]) daily, within 30 days, perorally. The animals of the control group
(n=10) were given water under the same conditions. On the 30™ day of the
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experiment the rats of all groups were anesthetized by sodium thiopental (50
mg/body mass kg [2]) and slaughtered by decapitation with the Guillotine knife.

Brain neocortex of rats was isolated on ice and frozen in liquid nitrogen. The
binding parameters of ’H-WB4101 (selective agonist of alphal-adrenergic receptors)
and *H-dihydroalprenolol (selective agonist of beta-adrenergic receptors) were
determined by radioligand method [5]. For the characteristics of the receptors
functional state, dissociation constant (K,) and maximal quantity of binding sites
(Bmax) were calculated. Synaptosomal faction of rat brain neocortex were obtained by
method [6]. During the investigations of alphal-adrenoreceptors selective ligand
binding parameters, it was found that their Sketchard graph had a hyperbolic
character which could signify a heterogeneous receptors pool, or an occurrence of
negative cooperation in the single receptors pool. Hill's graphic estimation, which
was used for the evaluation of the negative cooperation represented a line with an
incline equal to 1 to the X-axis. This fact eliminated cooperation effects [7].
Therefore, taking in consideration the existence of several receptors pools, we
subsequently used H.E. Rosenthal's method to analyze the material [10]. This method
allowed us to reveal two systems of low- and high-affinity binding on the Sketchard
graph. The selective ligands used in the research were manufactured by
"AMERSHAM", UK. Protein content was determined by Lowry method [9] and
composed 300-500 mkg per sample. The specific binding of the ligands with the
correspondent receptory pool was displayed as the difference between the general and
non-specific bindings values. The level of non-specific binding was not higher than
30 % out of the level of general binding. Experimental results were calculated by
traditional methods of parametrical statistics.

RESULTS

The K4 indexes of high-affinity pool alphal-adrenoreceptors composed values
from 0.1940.01 nmol of rats toxified by 12-crown-4 to 2.27+0.33 nmol of rats control
group; of low-affinity pool alphal-adrenoreceptors - from 1.33+0.07 nmol to
4.134+0.33 nmol respectively. The quantity of high-affinity alphal-adrenoreceptors
ranged from 53.7+0.92 fmol/protein mg of rats toxified by aza-12-crown-4 to
168.1+£9.48 fmol/protein mg of rats control group. The quantity of low-affinity
alphal-adrenoreceptors varied from 37.1+2.73 fmol/protein mg of rats toxified by 12-
crown-4 to 78.44+4.72 fmol/protein mg of rats control group. The tendency of toxified
rats brain neocortex alphal-adrenoreceptors alterations was untypical. The changes
were statistically authentic - we observed the induction of both pools receptors
affinity (decrease in Ky values) as well as the reduction of binding sites quantities,
compared to the control values. The decrease in the high-affinity pool Ky values
composed 92 %, 86 % and 56 %, in the high-affinity pool receptors quantity values -
53 %, 67 % and 37 % for the animals toxified by 12-crown-4, aza-12-crown-4 and
thia-12-crown-4 respectively. The decrease in the low-affinity pool Ky values
composed 68 %, 55 % and 43 %, in the low-affinity pool receptors quantity values -
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57 %, 48 % and 35 % for the animals toxified by 12-crown-4, aza-12-crown-4 and
thia-12-crown-4 respectively.

The Ky indexes of beta-adrenoreceptors composed values from 0.23+0.01
nmol of rats toxified by 12-crown-4 to 0.39+0.02 nmol of rats control group. The
quantity of beta-adrenoreceptors ranged from 11.2+0.08 fmol/protein mg of rats
control group to 18.4£1.08 fmol/protein mg of rats toxified by aza-12-crown-4. The
tendency of brain neocortex beta-adrenoreceptors alterations of all the three
experimental animals groups was similar. We observed the induction of binding sites
quantities, compared to the control values, i.e. +58 %, + 68 % and + 32 % for the
animals toxified by 12-crown-4, aza-12-crown-4 and thia-12-crown-4 respectively,
compared to the control values. The affinity of beta-adrenoreceptors towards its
selective ligand induced as well: +93 %, + 87 % and + 62 % for the animals toxified
by 12-crown-4, aza-12-crown-4 and thia-12-crown-4 respectively, compared to the
control values.

CONCLUSION

Disregulational effects of crown-ethers upon the functional state of membrane
receptors of biologically active substances, particularly CNS catecholamines, must be
a substantial link in biological action mechanism of these xenobiotics. The
experimental crown-ethers do not have any structural similarities with the
endogenous bio-regulatory molecules, i.e. with hormones or neurotransmitters of
adrenoreceptors, that is why the ethers are not likely to cause selective influence on
the receptors. The obtained results could be explained with a non-specific action of
the xenobiotics upon membrane receptory complexes. Being highly lipophilic
compounds, crown-ethers may dissolve in phospholipid bilayer of plasmatic
membranes, altering chemical composition and structure of receptors phospholipid
microsurrounding causing the changes in the quantity of the active forms and in the
affinity of receptors themselves.
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ITapameTpu cBA3BIBAHHMSA ‘H-WB4101 Ta 3H-zmm11poa.1mpeﬂo.110.11a ¢ CHHANTOCOMAaMH
HEOKOPTEKCa IOJIOBHOTO0 MO3ra KpPbIC, TOKCHKOBAHHBIX KpayH-3¢upamu. Kparenko P. U. —
CraThs NMpencTaBiIsieT SKCIEPUMEHTAIBHBIE UCCIEIOBAHMS MAapaMETPOB CBS3BIBAHUS *H-WB4101
(CENEeKTHBHOTO aroHMCTa ab(al-aIpeHopenenTopoB) Ta ~H-AHrHAPOAIIPEHOIONa (CENeKTHBHOTO
aroHucTa OeTa-aJpeHOPELENTOPOB) ¢ CHHANTOCOMAMH HEOKOpPTEKCa KPbIC, TOKCMKOBAHHBIX 12-
KpayH-4, a3a-12-kpayH-4, Tna-12-kpays-4 (30 cyrok, neppopansHo, B 1/100 d1Js).

Bemmunnabr Ky anwdal-aapenopenentopoB BHCOKOA(Q(GUHHOTO ITyjla COCTaBISLIA  OT
0,19+0,01 HMoOnb Ui KpbIC, TOKCUKOBAHHBIX 12-kpayH-4, no 2,27+0,33 nns >KUBOTHBIX
KOHTPOJIbHOW rpymnmbl; anbdal-agpeHopenentopoB Huszkoadpduunoro myiaa — ot 1,33+0,07 mo
4,13+0,33 HMonb cooTBeTcTBeHHO. KommuectBo anbdal-agpeHopenenTtopoB BUCOKOAPHUHHOTO
nyna Obuta ot 53,7+£0,92 ¢monws/ Mr Oenka mis KpbhIC, TOKCHKOBAHHBIX a3a-12-kpayH-4, 10
168,149,48 ¢mons/ Mr Oenka A KUBOTHBIX KOHTPOJBHOM rpymmbl. KomudectBo anbgal-
aZpeHopenenTopoB HuszkoapduuHoro myma Owsuia ot 37,1£2,73 ¢mons/ Mr Oenka mjIs KphIC,
TOKCUKOBaHHBIX 12-KpayH-4, 1o 78,4+4,72 ¢dmons/ Mr Oenka Ui AKUBOTHBIX KOHTPOJIBHON TPYIIIHL.

[lonyuenHnble pe3ynbTaThl MOTYT OBITh OOBSICHEHbI Heclenu(UYECKUM XapaKTepoM
JeMCTBUSI KCEHOOMOTHKOB HA MEMOpaHHBIE PEIIENITOPHBIC KOMITJICKCHI.

Knrwowuosi cnosa: xpayH-3(UpBI, aJpEHOPEUENTOPHI, CHHANTOCOMBI, HEOKOPTEKC, H-
WB4101, 3H-I[I/IFI/IIIpoa.HHpeHOJIOJI.

Otpumano 27.11.2014 p.
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