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The activity of adrenergic receptors in the synaptosomal fraction of the rat brain cortex on the 30th day of the
influence of industrial chemical pollutants, imidazolin mixtures, was determined by radioisotope method to be
essential for the full disclosure of the biochemical mechanisms of membranotropic of action. Imidazolin-
containing mixtures with alkyl radicals C;.9 and Cgy_ssat 1/10 and 1/100 LD5, doses cause change of adreno-
ceptor kinetic propert/es as evidenced by a decrease in the dissociation constant and the maximum number
of binding sites of *H-WB4101 by ay-subtype, increase of the maximum number of binding sites of 3H-
dihydroalprenolol by p;-subtype. Changing the binding parameters of selective ligands of adrenergic recep-
tors in synaptosomes of rat brain cortex is one of the pathogenetic links of membranotropic mechanism of
imidazolin mixture action to be considered in the development of methods for their correction.
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Introduction

Comprehensive study of the influence produced
by chemical environmental factors on the human
body is an actual problem of current medical bio-
chemistry [1, 2]. Common industrial chemical fac-
tors, including an imidazoline mixture (MIM), may
produce adverse effects on the overall human
health. This is associated with large amount of
chemicals, widely used in various sectors of the
economy (as the basis for industrial production of
detergents, antistatic, anticorrosive agents, adhe-
sive additives, etc.), revenues to the sources of
drinking water [8, 9, 13]. The clinical picture of rats’
acute poisoning with MIM demonstrates the symp-
toms of the central nervous system disorders in the
foreground [8]. Furthermore, electron microscopy
studies indicate significant changes in architecton-
ics of the nervous tissue, including impairment of
the integrity of neurons under conditions of pro-
longed rat intoxication by MIM [8]. Lack of informa-
tion about the biochemical mechanisms of MIM ac-
tion on the body encourages us to conduct a com-
prehensive study, starting primarily with the state of
the central nervous system. Taking into considera-
tion the physical and chemical properties of MIM
components (the presence of hydrophobic and hy-
drophilic groups, capacity for chemical reactions to
form biologically active compounds, etc.), it is rea-
sonable to research their influence on some char-
acteristics of cell membranes, including membrane-
associated receptor complexes. Several chemical
factors are able to modulate the biochemical effects
of natural regulators of metabolism and functions by
interacting with the same receptor molecules as
physiological effectors (hormones, neurotransmit-
ters). There are the chemical factors having com-
petitive binding properties with physiological effec-
tors to cause violation of the receptor system func-
tions [6]. Thus, the study of brain membrane-
associated receptor complex of experimental ani-
mals under MIM influence is necessary for full dis-

closure of the biological action mechanisms and
developing means of correction.

The aim of the study was to determine the con-
ditions of 30-day toxicity in rats by imidazolin mix-
tures in 1/100 LDsy dose of dissociation constant
and the maximum number of binding sites selective
ligands a4- and 4-blockers of brain cortex synapto-
somes.

Materials and methods

The examples of MIM with alkyl radicals C.g
(MIM7-9) and Cg.45 (MIM9-15) were used in the ex-
periment. Experiments were carried out on the ma-
ture male Wistar rats, weighing 180-220 g. Mainte-
nance and manipulation with animals were carried
out according to the principles of bioethics. They
were subjected to oral intoxification by probe using
by aqueous solutions of compounds once daily per
30 days at a dose of 1/100 LDs,. Middle-lethal
doses (LDsp) were: for MIM7-9 — 1.8 g/kg; MIM9-15
— 5.0 g/kg of body weight. The animals of the con-
trol group were injected by the corresponding vol-
ume of drinking water. The parameter study was
performed at 30 days after the start of the experi-
ment. Each group contained 15 animals. They were
decapitated with pre-anesthesia by sodium thiopen-
tal. Synaptosomes were extracted by F. Hajos
method [11]. To control the purity of the obtained
fractions microscopic analysis of sediment synapto-
somes and inter-factional boundaries was per-
formed. We determined the dissociation constant
(Kd) and maximum number of binding sites (Bmax)
of oc1-adrenoreceptors (AR) — *H-WB4101 and B-AR
- °H- -dihydroalprenolol ligands, using Sketchard
and Hill coordinates [5], and H.E. Rosenthal meth-
ods [12]. Kd and Bmax determination of a4-AR
ligand were carrled out by D. U'Prichard et. al
method [14]. *H-WB4101 was used as a marked
ligand (0.6 or 1.58 TBk/mmol, «Amershamy», Great
Britain). The incubation medium was 50 mmol of
tris-HCI buffer (pH 7.4) with 10 mmol of ipraside.
The reaction mixture contained the marked ligand
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(0.4-5.6 nmol), incubation medium, 50 pL of synap-
tosomes. To determine non-specific binding ligand
in additional tubes along with those listed elements
of the reaction mixture unlabeled WB4101 in quan-
tities necessary to create a concentration 10"
moles. Measurements of radioactivity were carried
out on the counter «Beta 2». To calculate the re-
sults in DPM (decomposition per minute) the for-
mula is used: X-5-(100/Y), where X — measurement
results in CPM (count per minute), Y — measuring
the effectiveness of internal standardization
method, %. The specific ligand binding was deter-
mined as the difference between total and nonspe-
cific binding. The level of non-specific binding
amounted to 35% of the total. Efficiency measure-
ments at «Beta 2» analyzer were 60%. The deter-
mination of B-AR ligand binding parameters was
carried out by D.B. Bylund, S.H. Snyder [10].
dihydroalprenolol was used as selective ligand (1. 4
or 2.1 TBk/mmol, «Amersham», United Kingdom),
which made a number of dilutions was 0.5-6.0
nmol. The incubation medium was 50 mmol of tris-
HCI buffer (pH 7.4); 10 mmol of MgCl,. To deter-
mine nonspecific binding obsidan was used in con-
centration 10-4 moles, its level was 30% of the total
binding. Statistical analysis was performed using
the computer application package for the process-
ing of statistical information Statistica 6.1 (StatSoft,

Inc., USA). In the case of the normal distribution of
data parametric characteristics - the average indi-
cator (M) and standard deviation (s) were used; in
its absence nonparametric - median (Me) and inter-
quartile scope. The critical level of significance dur-
ing testing statistical hypotheses was accepted
p<0,05.

Results and discussion

During the study of selective ligands binding pa-
rameters of a1- and B1-AR brain cortex synapto-
somes in the rats we used Sketchard schedule due
to its curvilinear nature to indicate the presence of
several different by affinity to ligand receptor pools
or negative co-effect in a pool of receptors. For the
studied receptor Hill coefficient (logarithm of the ra-
tio of the ligand bound to the difference between
the maximum value and this binding against the
logarithm of the number of free ligand) was equal to
one, indicating a lack of cooperative effects. There-
fore, adopting alternative assumptions about the
existence of several receptor pools H.E. Rosental
method allowed allocating into Sketchard schedule
two systems - low and high-affinity binding. The
trends in functional properties changes in o4-AR rat
brain cortex synaptosomes were the same for
MIM7-9 and MIM9-15 (table).

Table

Parameters of °H-WB 4101 and °H- -dihydroalprenolol selective ligands binding by adrenoceptors of brain cortex synaptosomes of rats at
30" day under imidazolin containing organic compounds action in 1/100 LDs, dose (n=15; Me [25%; 75%] or M+s)

High-affinic pool Low-affinic pool
Mixture Dissociation constant, nmol M:i;(elr:,afln?(r;l]/ﬁ:gt()%%?gilr?g Dissociation constant, nmol MaX|mafIn?(;rl1/cr#gr1:)?pr(|)rt12i|r?g sites,
o4-adrenoreceptors
MIM7-9 1.1[0.5; 1.7] 110.3+21.62 25[2.2;3.7] 34.0[28.7; 42.1]
p<0.001 p<0.001 p=0.004 p<0.001
MIM9-15 0.9+0.18 97 [72; 110] 3.7[2.7; 4.6] 45.1[39.5; 47.0]
p<0.001 p<0.001 p=0.3 p<0.001
Control 2.8[2.0;3.9] 170 [154; 194] 4.2+1.06 78.4+16.76
Bs-adrenoreceptors
MIM7-9 0.40+0.129 13.6+2.67 0.88+0.197 11.3+2.81
P=0.089 p=0.01 p=0.199 p=0.37
MIM9-15 0.29[0.22; 0.34] 19.9[17.7; 23.4] 0.67 [0.58; 0.82] 14.4[12.8; 17.6]
p=0.56 p<0.001 p=0.44 p=0.009
Control 0.32+0.112 11.2+2.08 0.75+0.226 9.2[7.0; 14.8]

Note: p - level of significance compared with control

On the 30" day of the experiment MIM in a dose
of 1/100 LDsy was statistically significant (p<0. 001)
compared with control increases affinity to *H-
WV4101 ligand (reduced value Kd) of high-affinity
receptor pool respectively at 61 and 68%. Pro-
longed action of MIM7-9 in 1/100 LDs, dose was
also accompanied by a significant (p=0.004) reduc-
tion (40%) of ligand-receptor complex of low-affiny
a4-AR pool. MIM9-15 also tended to decrease Kd,
but it was statlst|cally |nS|gn|f|cant (p=0.3). Agamst
the background of increasing affinity to a;-AR °H-
WB4101 ligand reduction (p<0.001) of their number
were determined, an average of 39% (high-affinic
pool) and 50% (low-affinic pool). Reducing a4-
receptors amount, possibly due to an adaptive re-
sponse to the increase of their affinity.

The MIM influence on the 34-AR state has been

Tom 15, Bunyck 3(51),

mixed (table). MIM7-9 in 1/100 LDs, dose in the 30"
day of observation did not affect the Kd of high-
affinity receptor pool (p=0.089), Kd and Vmax of
low-affinity receptor pool (p=0.199 and p=0.37, re-
spectively) to the *H- -dihidroalprenolol ligand, but
statistically significant (p=0.01) compared to the
control group, increased Vmax of high-affinity pool
at 22%. Prolonged exposure of MIM9-15 in 1/100
LDso dose also found no significant effect on affinity
ligand receptor both pools (p=0.56 and p=0.44), but
statistically significant (p<0.009) compared with
control, their number increased: 78% in the case of
high-affinity pool and 57% in case of low-affinity
pool.

The influence of MIM on the activity of as- and
B+-AR of rat brain synaptosomes can be explained
by their membrane tropic effects, such as adverse
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influence on the results of previous studies [3, 4] on
the physicochemical properties and structural and
functional state of the cell membranes. Synapto-
some important element is the synaptic membrane
with built inside protein molecules, receptors, neu-
rotransmitters carriers and their predecessors,
channel proteins, membrane-bound enzymes. The
dynamics of its restructuring, above all, includes the
functional characteristics of interneuronal contacts.
Therefore, the obtained results also show a change
of adrenergic regulation, which results in greater
activation of a;-AR than 34-AR. This, in turn, could
lead to violation effects to be realized by given sub-
types of receptors. Adrenergic regulation functions
of organs changes, by not only a change in the
number or value of AR, but also because of the in-
duction of changes in any process of receptor cou-
pling intracellular structures [6, 7].

Conclusions and prospects of further re-
searches:

1. Against the background of prolonged intoxica-
tion by MIM in a dose of 1/100 LDsy in synapto-
somes in rat cerebral cortex the adrenoreceptors
kinetic properties change evidenced by a decrease
in dissociation constant and the maximum number
of binding sites of *H-WB4101 a4-subtype, increase
the maximum number of binding sites *H-
dyhidroalprenololu 34-subtype.

2. Changing the binding of selective ligands of
adrenergic receptors in synaptosomes of rat cortex
is one of the links of pathogenetic mechanism of
membrane tropic MIM action necessary to consider
during developing the means of correction.
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NAPAMETPW 3B'A3YBAHHA 3H-WBA_f_101 TA *H-ANMOPOANMPEHONIONY AOPEHOPELIEMNTOPAMU CUHATITOCOM KOPU
rONOBHOIO MOSKY LWYPIB MPU Al IMIOA3ONIHBMICHUX OPFAHIYHUX CYMILWEN

Makcumosa I.I'., CteueHko C.O.

KntoyoBi crnoBa: cymilui imiga3oniHis, LLypuy, Kopa rofloBHOro MO3Ky, agpeHOopeLeTopu, KOHCTaHTa aAvcowialii, MakcumarbHa KinbKicTb

MicUb 3B’A3yBaHHs1.

Y poboTi 3a [ONOMOro pafioi30TONHOrO0 METOAY BU3HAYEHO aKTUBHICTb aApEHOPEeLEenTopiB y CMHAMNTO-
coMarnbHi dopakuii Kopy rofnoBHOro Mo3ky Lwypie Ha 30-Ty Aoy BNAMBY NPOMMUCIOBMX XiMiYHUX 3abpyaHIo-
BauiB JOBKINNA — Cymillen iMigasoniHie, Wo € HeobxigHMM Ans BCeBiYHOro po3kpuTTs BGioXiMIYHMX MeXaHi3-
MiB MeMOpaHOTponHOi Aii. ImigasoniHBMICHI cymiwi 3 ankineHUMu pagukanamm Crg i Cg45 y go3ax 1/10 i
1/100 LDsg BMKNMKaOTb 3MiHY KIHETUYHMX BNAcTUMBOCTEWN afpeHopeLenTopiB, WO NiATBEPOKYETbCA 3HUKEH-
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HAM KOHCTaHTW gucouiauii Ta MakcuMarnbHOI KiNbKOCTI MiCLb 3B’si3yBaHHS *H-WB4101 oq-nigTunom, 36inb-
LWEHHAM MaKCUMarbHOT KifbKOCTi MiCLb 3B’siI3yBaHHSA 3H-/:|,|/|ri/:l,poeu'lnpeHorlony B4-nigTvnom. 3miHa napameT-
piB 3B’sI3yBaHHA CENEKTUBHUX MiraHAiB agpeHopeuenTopiB y CMHANTOCOMax KOpW rOfIOBHOrO MO3KY LUypIB €
OAHIE 3 MATOreHETUYHUX NMaHOK MeMOpPaHOTPOMHOro MexaHi3aMmy Aii cymiwen imigasoniHie, Wwo HeoOXigHO
BpaxoByBaTu Npu po3pobneHHi 3acobiB ix kopekuii.

Pedepar
MAPAMETPbI CBSA3bIBAHWS °H-WB4101 U *H-AUrMAPOANMPEHONONA AOPEHOPELIENTOPAMM CUHAMTOCOM KOPbI
rONOBHOO MO3IA KPbIC MPY OENCTBMN MMWOA3OIMHCOOEPALLIMX OPTAHUYECKUX CMECEN
Makcumosa W.I"., CteueHko C.A.
KntouyeBble crnoBa: cmecu MMNOAa305NHOB, KPbICbhI, KOpa ronoBHOrNro Mo3ra, agpeHopeuenTopbl, KOHCTaHTa gnccounaumn, makcumarnbHoe
KOJTIN4eCTBO MECT CBA3bIBaHUA.

B paboTe ¢ NnomoLLbio pagnon3oTONHOrO MeToAa onpenefnieHa akTMBHOCTbL aApeHOopPEeLEenTopoB B CUHan-
TOocoManbHON pakuMn Kopbl FONOBHOIO Me3ra Kpbic Ha 30-e CyTKM BO3AENCTBUSI MPOMbILLIIEHHBLIX XUMUYe-
CKMX 3arpsisHUTENEN OKpyKatoLlen cpedbl — CMecer MMUOa3oSIMHOB, YTO ABMSIETCS HEOOXOaUMbIM A1is BCe-
CTOPOHHErO pPacKpbITUs BUOXMMMUYECKMX MEXaHM3MOB MeMOpaHOTPOMHOro aencTteund. MmmgasonumHcooep-
XallMe CMecu ¢ ankunbHbiMK pagukanamm Cz.o n Cg.45B go3ax 1/10 n 1/100 LDs, BbI3bIBAlOT M3MEHEHUE KN-
HETUYECKMX CBOWCTB aApeHOPELIENTOPOB, YTO MOATBEPXKOAETCHA CHMXKEHMEM KOHCTAHTbl Auccouuaumm m
MaKCMMasibHOTO KOMMYECTBA MeCT cBsidbiBaHusi “H-WB4101 01-NoATUMNOM, MOBbILLEHNEM MaKCUManbHOro
Konmn4yecTBa MeCT CBA3blBaHUS 3H-,cl.vlrw,cl.poanr|peHonor|a B4-nogTvnom. ViameHeHne napameTpoB CBs3biBa-
HUS1 CENEKTUBHbLIX NUraHAOB aApeHOPELENnTOPOB B CUMHAMTOCOMAaxX KOPbl FOFIOBHOIO MO3ra KpbIC SIBNSieTCs
OAHUM M3 NaTOreHEeTUYEeCKNX 3BEHbEB MEMOPaAHOTPOMHOrO MexaHuama OEUCTBUS CMecer MMNOAa30mNMHOB,
4YTO HEOOXOAUMO YUYUTbIBaATbL NpU pa3paboTke cCnocobOB NX KOPPEKLUN.

YK 611.318-053.15
MapueHnsik 1.B., OnitHuk I.FO.

OCOBJIMBOCTI BYJOBU AHATOMIYHUX CTPYKTYP LIYHOI AL/IAHKHN
Y NEPUHATAJIbHOMY MEPIOAI OHTONEHE3Y JNIIOAUHU

BOH3 “BykoBUHCBEKUI AepXaBHUIN MeOUYHUN YHIBepcuTeT”, M. YepHiBLi

3 memoro sug4eHHsi ocobiugocmeti 6y0o8uU aHamMoOMIYHUX CMPYKMyp WidyHOi QifisaHKU y niodogomy repiodi
OHMoz2eHe3y MOuUHU AocnidxeHo 26 npenapamie rnodie noduHu 136,0-375,0 Mm mim'saHo-Kynpukogoi dos-
XKUHU (5-10 micsiuie 8HympilwHbOymMpPobHO20 Po38UMKY) i3 3aCMOCy8aHHSIM Memo0die MakpOCKorii, MiKpOCKO-
nii, mMopgbhomempii, MpPuUBUMIPHO20 KOMIM'IOMEPHO20 PEKOHCMPYB8aHHSI ma Cmamucmu4yHo20 aHarsisy.
BcmaHoeneHo, wo MiMiyHi M’A3U ma nosepxHesa M’si3080-aroHespomuYyHa cucmema QyHKUIOHYomMb SK
O0UH 6110k y 3abesnedeHHi pyxie WKipu nuus 3ae0siKu 8epmukanbHUM hibpO3HUM nepemuHKam MK yumu
cmpykmypamu. [TosepxHesa hacuisi winbHa ma moecma HagKoso npusyuwHoi 3amo3u, docums supaxeHa 8
CKpoHesili QinsiHui (ckpoHeso-mim’saHa ¢hacuisi). [losepxHesa hacyis nuys 8 wivHilt dinsHYi oeopmae rnosep-
XHeaul wap MIiMiYHUX M’a3i8 (MidWKipHUU M’S3, Koloeull M’s13 OKa, 8eJIUKUU ma Masiul 8usiudHi M’sa3i ma M’s3
CMIiXy), 2ifIKu NUye8oe0 Hepsa ma rnpusywHy rnpomoky. Y wivHit OinsiHUi eUsie/ieHO NepesakHo MyxKe Crio-
JTYYEHHST MiXK NT0BEPXHEBOI0 | 8/1aCHOK0 (hacuisiMu, a Ha 8epxHil, nepedHili ma HUXHIU Mexax OilsiHKU Ui ¢ha-
cyii winbHo 3pouwieHi. Nidmpumyroyi 38’a3kuU niuusi bysarome abo CripasXHimMu KicmKo8o-WKIPHUMU 38’d3Kamu
(Hanpuknad, eunuyHi ma HUXHboujesnerHi 38’a3ku), abo y euansdi 3poUeHb MiX M0BEPXHEBOK | 81ACHOK
acuiamu nuys (npusyWHO-WKIPHI, Xy8arbHO-WKIPHI 38 ’93KU).

KntoyoBi crnoga: WivyHa AinsHka, TonorpadivyHa aHaToMisi, nnig.

HocnioxeHHs € hpaemeHmMoM nnaHo8oi KOMIIIEKCHOI MixkagpedpanbHoi HAP kagedp aHamowmii mroduHu im. M.I. Typkeeuya, aHamo-
mii, mornozpaghiyHOi aHamomii ma onepamueHoi Xipypeii BykosuHcbKk020 OepxasHo20 MeduyHo20 yHisepcumemy “Ocobnugocmi Mop-

¢gozeHe3dy ma mornoepadhii cucmem i opaaHie y npeHamasabHOMy ma nocmHamarnbHOMy rnepiodax oHmozeHe3y noduHu”, Ne depx. pe-
ecmpauii 01150002769.

Bctyn y BiKOBiI7I.p,I/IHaMiLI,i. AHania niTgpaTypm A0BOAUTL
aKTyanbHICTb NoAanblUOro JOCMIMKEHHS aHaTOMIY-
HUX ocobnmBocTeln, BapiaHTHOI aHaToMii Ta npoc-
TOPOBO-4aCOBUX aHATOMIYHUX MEPEeTBOPEHb LLiYHOT
ainaHkm [11, 12]. BuyepnHi gaHi woao 3akoHoMip-
HOCTEN MPOCTOPOBO-4ACOBMX 3MiH aHaTOMIYHUX
cTpyktyp WO y 38’A3Ky 3 iX HEPIBHOMIpHUM PO3BUT-
KOM Yy MofiB NoanHM 03BONATb OGinbl edekTus-
HO iHTepnpeTyBaTu AiarHOCTUYHI AaHi, po3pobnaTu
3axogmn XipypridHol KOpekuil BpompKeHUx Bag nvus
[13].

AKTyanbHIiCTb  OOCMIMKEHHSA  LWiYHOI  OinsiHKK
(L) Bnu3HavaeTbca noTpeboto y 3'sscyBaHHI cknaga-
HUX Tornorpago-aHaTOMIYHNX B3AEMOBIOHOLLEHb i
CTPYKTYP Y AMHaMiLi npeHaTanbHOro nepiogy oHTo-
reHesy noanHu. CydacHi gocnigxeHHsa B6iyHoi aing-
Hku nuua (BAJ1) cnpsmoBaHi Ha BUBYEHHS OKPEMMX
1T CTPYKTYp — XMPOBOroO Tina woku [1, 2], npnByLLHOT
npotoku [3-5], rinok nuueBoro Hepea [6, 7], M's3iB
Ta dacuin [8, 9], kpoBonoctayaHHsa [10]. Mix Tum,
iCHye Opak KOMMIIEKCHUX aHaTOMIYHUX AOCHiaXeHb
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