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(1% animals) groups was studied by the mechanographic method using
a Myaobath II multischanne] tissue bath system. The control group
was fed with standard lshoratory rat diet (prteincfat:carbohydrate
rabtio 24%6%: 445 ) with a free access o food and water. The rais of
the experimental group at the 1Zth week were administrated with a
high fat amd high carbohydrate diet {proteinzEatcarbohydrate ratio
16%:21%:54% ), drimking water was replaced with a 20% fructose solus
tiom. Contractions of arway smooth muscle segments were induced by
30 mM potassium chloride solution (KCL, 30 mM). The amplitsde of
contractile responses iy KOl served as the controd {100%). The phars
macelegical effects of carbachoin (0L 1=100 M}, salbatamaol (0. 1=100
pM, forskolin (0L 110 phd) were tested.

As a result of the airway smooth muscles contractile sctivity study
in experimental animals, it was found that the action of the nonselecs
tive cholinergic receptors agomist carbacholin (00 ]= 1000 p3) canses
a dose=dependent contraction of bronchial segments in control and
experimental rats. The contractile respomses amplitude in aireay segs
menits with removed epithelium in animals of the experimental group
was higher than in the control group in the concentration range of
L= DM} M ()05 ). Probably, the removing of the epithelinm leads 1o
a decrease in the action of dilatation factors released during the activas
tion af cholinergic receplors. It was shown that in ohesity caused by
a highsfat diet, carbacholine enhances the contraction of the smooath
muscles of the airways due o the calcium mobilization from cytosalic
reserves, which stimmbstes the phosphorylation of myosin light chains.
Activation of betaZ-adrenergic receptors with salbutamaol (0 1= 100 pbd)
against the background of precontraction of segments by carbacholin (1
P caused a dosesdependent relaxation of the airwvay smooth mscle
segments in mats of the contred and experimental groups. The dilatation
reactions of the ts with the exl epithelium from experi=
mentz] rals decressed in the concenimtion range of 1=]100 phd (p<(05)
whien comgparned bo the control group. One of ihe medhanisms for el
ing effect reducing om the bronchodilator action is the desensitization
of betaZsadrenergic receptors, which ocours i obesity, due (o inoreased
exf ioa of bype 4 phospheodi which d vs CAMP. AL the
same time, contractile activity modulation in bronchial smooth muscles
also depends on the acting mediator. It is possible that the activation
of cholinergic mechanisms cancels the cAMPedependent relaxation in
smoath muscles. Agxinst the background of the action of the adenylate
oyclase activator forskodin, a dosesdependent relaxation of segments with
the removed epithelium froms mis of the control 2nd experimental groups
(=005 ) oocurmed, more propounced i the group of rats with M5,
Thus, the data obtained ndicate that in animals with M5 induced by
a high=fat amd high=carbohydrate diel. there are functional chamges in
the wall of the airways associated with a change m cAMPedependent
intracellular regulation.

The study was supported by Council for Grants of the President of the
Russian Federation (C85.2302.2022. 1 4).
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Cobm cytotonins (CT) are the main component of their venom. respons
sible for mecrosis of the afected tissues. It is believed that this is based
om the membrane activity of CT. Therefore. it is nit surprising that CT
possess cylotoxic and antibacterial activities, like many membrnes
active peptides [1].

The datasbase of protein structures | bitps:faww anipotorg ) contains
muge than 50 members of the CT family. These polypeptides, 5961

amino acid residue long, belong to the threesfinger prodein familby.
Their characteristic structural feature is the presence of three betas
structural hairpins held together by 4 disulfide bonds. CT inberact with
liptd membranes through the termini of beta=hairpims, or loops. These
regions are the most varizhle. Which substitutions are most favorable
fior membrane activity of CT7

For the first time, a group of researchers from Taiwan tried o answer
this question in 1954 [2]. They found that the presence of sither proline
[Pro30) or serine (Ser28) residue at the terminoes of the central loop
of CT sigmificantly influences their membrane activity. Therefore, all
T were divided into I groups: Petype (with Pro30) and S-type (with
Ser2E). And Pelnwins exhibit stronger membrane activity than Ssboxins.
However, relatively recently, we found that the antibacterial activity
and cylotoxicity of a number of CT, as well as their capability o mduce
calcein leakage from phospholipid lippsomes, depend on the presence
of a single proline residue {Pro) or a pair of prolines {ProB=Prod) at
the extremity of the MN-termminal Ioop [3]. At the same ime, CT with tao
prolines are significantly inferior in activity bo those with one proline.
The iotal pumber of CT with bwo prolines is at beast 20 It should be
noled that the dependence of activity on P and Sssubstitutions in the
second loop also remains.

With thiz im mind, zll CTs, acconding to their membrane activity, can
be divided inlo 4 groups, depending on the presence of critical amino
acid residues al the extremities of the Ne-terminal and central loops of
the molecule. Group=l consists of CT with ProB=ProS and Ser28 resis
dues. Groups2 is represented with CT possessing ProB=ProS and Pro30.
Croup=3 includes CT with Pro#l and SerlE, Group=4 - with Pro® and
Frod3. At the same time, the membrane activity of CT incresses in the
following order grop=] < groupe2 < grouped < groupsd. In many cases
it is the membrane activity of CT that determines their antibacterial
acttivity and cyioloxicity [2]. Thus the proposed classification of CT will
albwr o predict and compare their antibacienalfcytoloxie properties.
{Currently, we are validating the proposed classification by expanding
the number of CT for which antibacierialicy oo c activities have been
determined.

This work was supporied by the Russian Science Foundalion {grant
no, 1=l 4003 16).
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Amxiety, depending on the s#tuation, can be a natural defensive reacs
tion of the body ar a seriows pathology. Anxiety is often viewed as an
exaggeraed reaction of the body to an external threat, ooourring in the
abzence of a lifesthreatening stimulus. The amxiely in mammalian is
deeply rooted i their evolutionary past and can be found o imvertes
brates. 5o, in mollusks, an anxicty-like bebaviowr is expressed as an
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unpredictable change in defensive and motar activity. It was determeined
that during the formation of longsterm sensitization. which is close
reaction such as fear, there is an increase in the excitability of the main
clements of the newral metwork: sensory and command neurans, as
well as an increase in the amplitude of EPSF. {(Hochner et al., 1986).
A the same time, it seems mteresting how change the charmcteristics of
newrons imvdved in the performing of defensive and motor

for storimg andfor remembering the received information constitmes
memary. The ssues of memory consolidation, ncluding the formation
of conditioned reflexes, renain relevant. Although the question about
the mechanisms of learning and memory arose a long time aga, it has
not yet been fully studied. Neuromodulation can have a significant
impact om the formation of longstlerm memaory |1]. Examples of nes.

in modlesks during anxsety. The aim of present shedy was to 'lwz-!.igﬂ:
haw the anxiety=like behaviowr affected the membrane characteristics
of premotor internewrans of defensive reflex in snails.

The experiments were carried oul on the terrestrial mollusk Helix

romodulabors in the simple nervows system of mollusks are ssrobomin,
nitric axide, and ghutamate. The lMerature demonstrate that serotomin
(5=HT} is the main mediator that modulste defensive behavior in mols
lsks. 5=HT, applied to the summounding sedution, causes several cedlular
oh that lezd t» an increase in the defensive reflex. In addition o

Pomatia. To develop an anxiety=like behavior, 4 electrical stimuali
were applied to mollusk on the area of the bead each day with an
interval of 1.5 hours within 3 days. Then the animals had 3 days of
rest and after the same series of electrical simulations were repested.
Anxietyslike behaviour was determined by behavioral tesis such as
locomolion, phore and | wiom retraction time. The elec.
raphysielogical activity of premolor intermeurons was recorded on
an solated preparation of the mervous system of snails. The animaks
of the control group were kept in identical comditions, as well as the
animals of the group when an anxietyslike behaviour was formed. The
following parameters of the membrane characteristics of premotor
internewrnns were studied: membrane potential (Ym), amplitude amd
duration of excitatory postsynaptic polentials (EPSP). The registrakion
of electrophysinlogical characterstics in snails that did not undergo the

the well-known rale of 5=HT as a mediatar in synaptic transmission, it
was shown that it can perform imtegrative functions when released into
the extracellular environment [ 1]. Thess results served as the baxis for
the application of 5«HT wazhing solution 2= a reinforcing stimalus for
the purpase of creating cellular analogs of learning. By applymg 5-HT
1o the solution washing the central mervous system, it is also possible o
reproduce the electrophysiological correlates of plasticity.
Milric oxide (N0 is known as one of the most important signaling
mudecules regulating the physiological functions of the body and cell
melzholism. Much atiention is drawn to the stody of the role of NO
im the mechanisms of leaming and memaory. NO=synthesizring newnans
harve besen found in the pervous system of inveriebrates. including mols
Ik, In mollsks. 2 in mammalks, NO plays the role of an ntercellular
and a signaling maolecule in various parts of the nervous sys-

formation of anxiety=like behaviour was a control.

The study of the membrane characteristics of premodor interneurons
showed thal the membrane potential of premotor interneurons of snaiks
with anxiety=like bebaviour significantly shified towands depolariza-
tion: ¥'m af the interneurans of animals with anxiety-like behaviour
was «52 95+ 1.7 mV (p=" |, while ithe ¥'m of the infermeurons of anis
mals in the comtral group was 59.2+2 mV (n=6) (P<0,05).

An analysis of the EPSP activity of premotor isternesrons in snails

tem._ W have shown that both the MO donor sodinm nitrprosside and
the MO=synthase blocker LMNAME hanve a direct effect on the electris
cal charcteristics of the premotor intermeurons of the terrestrial snail.
It is known that an essential role in the regulation of brain activity,
particularly in memory processes, is played by L-glulamate, the main
excitalory peurtransmitier in both vertebrates and many imeertebrates.
Ou the one hamd, we studied the effect of chamges in the comtent of
serolonin, nitric oxide and glitamate on the formation of conditioned

shovared that the iotal amplitude of EPSP recorded from these
in amxiety snails (1,001+0,1 mV) was slightly redeced compared o
the total amplitude of EPSF in the premotor neurons of animals in the
comtrnd group {1,320,3 mB L. The frequency of EFSP appearance in pres
mobor interneurons in the growp of animals with anxictys=like behancioar
did not differ From that in the intemewrors of control animals.

Thiux, obtaimed data shawed that. the rest membrane potential of premaos
tar interneurons of defensive reflex in snails with anxiety-like behave
iour was maore depolarized compare with rest membrane potential in
premaior intemnewrans i control sexiks, while the parameters of EPSP
which reflected the activation of symapses from sensory neurons do
not chamge significantly. The tendency to decreasing EPSF amplitude
after the formation of an anxiety-like behavior can be explained by the
depolarization of the membrane potential against which a pant of the
EFSF sigmal is bost. The mechamisme of the depolarization shift of the
resting membrane potential during the formation of an anxiety«like
siate requires furiber study and is the goal of owr next work.
|.Hochner B., Klein M., Schacher 5., Kandel ER. Additicnal in the
cellular mechanism of presynaptic facilitation contributes o bebavioral
dishabituation in Aplysia & Proc. Matl. Acad. Sci. USA. 1986 V. B3 P,
BTOL-RT0E,
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Processes of kearnimg, and memary underlie behavior change, and mems
ory is one of the main cognitive fundtions of the brain. The mechanism
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lefemive refl of aversion to food and changing the eovironment,
as well ax on the reconsolidation of memory of these reflexes. On the
other hamd, we have conducted stsdies of the membrane mechanisms
of the formation of comditional defersive reflexes in a mollusk with a
simple mervous sysiem = the temestrial snail. To do this, we analyzed
changes i the excitahility of the premotor internewrons of the defensive
reflex LPa? and RPa3: the values of the membrane potential (Y'm) and
the threshold of action polential generation {¥t).
It was found that the application of 5HT and the precursor of it syms
thesis Shydroxytryptophan (5=HTP) into the washing solution caused
a decrease in the membrane potential (%m) of LPa3 and EPa3 new-
roms, in both istact and tradmed animals. AE the ssme time. ino trained
and sensitized snails, unlike intact smails, this application caused an
imcrease in threshold potemtial (i), The resalts show that the responses
(semsitivity) of premotor interneurons (o extracellulardy applied 5T
o 5=l {TF chamge after associative learming and long=term sensitization.
It has been demonstrabed that the reconsolidastion of this contextually
dependent memory of the situational conditioned reflex (CR ) during
inder and simul imhibition of protein synihesis does not
occur if serotonin transmission s disrupted in the nervous system. It
iz shown that the development of the CR to the siluation is accompas
nied by a depolarization shift and a decrease im the Wt of LPa3 and
FFa’ newrons. Mo further Vm changes were detected afier the reminder
(initiation of reconsolidation) both with the subsequent injection of a
protein synibesis blocker or salime solution. The Vi of these peurons
decreases afier learning and remams unchanged after the indtiabion of
recoasolidation.
It was found that blocking the NMDA receptor with the ME-ED]
bocker in temresirial snail s accelerates the process of aversive kearning.
It has been shown that the application of a N0 sodium mitroprusside
donor imn @ selution washing the preparation of intact smails couses an
increasing hyperpolarization of the membrane of premotor internens
roms at 5.5 mV by the 1ith minute. The application of the L-MAME




