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BJUSHUE CTUMYJISIIIAU BEHTPAJIBHOM IMTOKPBHIIIIKA HA TEUEHUE
JOKAJIBHBIX U TEHEPAJIM30BAHHBIX CYIOPOKHBIX PEAKIIU,
BBI3BAHHBIX PA3JIPA’KEHUEM I'NIIIIOKAMITA

Maiia Bapﬂakamel, Hpune Buﬂauumeuﬂul, Hunu HuKa6a03e2,
Kemeesan Bmapoofcumsuﬂus, T'eop2uin Anoponuxamsuﬂul,
3axapui Hanob6aweunu*
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PE3IOME

WzyueHo 3HaueHwWe n0(GaMHUHPTHYECKOH CTPYKTYpHI CTBOJA TOJIOBHOTO MO3Ta — BEHTPAJIbHOU
MOKPBIIIKK B PAa3BUTHH CYAOPOXHBIX PEAKILMH, BBI3BAHHBIX Pa3IpakKEHHEM THIIOKamna. beuio
MOKa3aHO, YTO 3JIEKTPUYECKas CTUMYJIIIUS BEHTPAIbHOW IOKPBIIIKH OJIOKHUPYET JOKalbHbIC
CYZOpPO’KHBIE pPeakuy runmnokammna. CTUMyJISIHS BEHTPAIbHON MOKPBIIIKA TOPMO3WIIA Pa3BUTHE
HE TOJILKO JIEKTPO3HIIe(haIorpadMIecKux, HO U MOBEICHYECKHX CYHLOPOXKHBIX PEaKIHii.

THE EFFECT OF VENTRAL TEGMENTAL STIMULATION ON THE COURSE
OF LOCAL AND GENERALIZED CONVULSIVE REACTIONSINDUCED
BY HIPPOCAMPAL STIMULATION

Maia Barbakadze', Irine Bilanishvili®, Nini Nikabadze?, Ketevan Balarjishvili®,
George Andronikashvili®, Zakaria Nanobashvilit

'lv. Beritashvili Center for Experimental Biomedicine, Laboratory of neurophysiology,
Thilisi, Georgia; ?llia State University, Thilisi, Georgia; *Research Center “Unident”,
Thilisi, Georgia

SUMMARY

The significance of the dopaminergic structure of the brainstem — the ventral tegmentum in the
development of convulsive reactions caused by stimulation of the hippocampus was studied. It has
been shown that electrical stimulation of the ventral tegmentum has an inhibitory effect on local
convulsive reactions of the hippocampus. Stimulation of the ventral tegmentum inhibited the
development of not only electroencephal ographic, but also behavioral convulsive reactions.
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8 N(1)-C(9)-C(10) 116.368 114.316 115.223
9 C(9)-C(10)-N(11) 119.475 116.011 118.980
10 C(10)-N(11)-C(12) 116.083 113.998 119.838
11 N(11)-C(12)-C(13) 111.970 109.573 110.549
12 C(12)-C(13)-0(14) 111.675 112.027 113.684
13 C(13)-0(14)-C(15) 112.214 112.762 118.391
14 C(10)-N(11)-C(16) 115.010 112.793 119.198
15 C(2)-C(3)-H(17) 127.076 128.675 129.894
16 N(1)-C(5)-H(18) 122.907 125.175 123,582
17 N(1)-C(9)-H(19) 107.546 107.558 107.344
18 N(1)-C(9)-H(20) 108.051 109.449 110.117
19 C(9)-C(10)-H(21) 109.782 111.927 109.730
20 C(9)-C(10)-H(22) 104.820 108.641 105.135
21 N(11)-C(12)-H(23) 111.959 111.610 112.149
22 N(11)-C(12)-H(24) 108.163 108.036 109.981
23 C(12)-C(13)-H(25) 109.994 111.660 109.087
24 C(12)-C(13)-H(26) 110.638 111.573 109.798
25 0(14)-C(15)-H(27) 104.476 102.644 106.654
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N 302969 9B0 ggoby pJ0mIRd dyneie

AM1 PM3 MNDO
26 O(14)-C(15)-H(28) 109.640 109.836 110.756
27 N(11)-C(12)-H(29) 108.175 107.878 109.917
28 N(11)-C(12)-H(30) 111.729 110.385 112.063
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N AM1 PM3 MNDO
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2 | 9e09dd®mbgdol gbgdaos, g3 -18383.493 -17763.813 -18352.040
3 | bodmggdoli aobbowgol gbgdaos, g3 | 15253.970 14954.793 15212.210

4 | 0mbobsigools 3m@Ggbiosao, 3 9.734 9.883 9.863
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KBAHTOBO-XUMUYECKOE UCCIIEJOBAHUE INIPEITAPATA HAKCO/’KUH

Hecman Bpezaose*, Hooap Yuzozuose®, Hzonvoa Juobapuose’

1 . o .
Kyraucckuif  rocynapcTBeHHBIE — yHHMBepcuTeT M. Akakus  Lleperenu, I'pysus;
2 I'py3uHckuii TexHUYeCKHit yHUBEpCUTET, Toumcn

PE3IOME

OO0wye sHepreTHYecKue, HJICKTPOHHbIE W CTPYKTYpHbIE NAaHHbIE OPTaHUYECKOH JIMIaHIHOH
mostekyssl Naxogin (Nimorazole) — CoH14N4Os ObuTH paccuuTaHbl ¢ HCHONB30BAHUEM KBAHTOBO-
XUMHYECKHX MONYIMITUPHYECKIX METOJIOB: Teruota obpasoBanus Mojekyasl Naxogin (AH)
9350808 kmx/Mons(AM1), -74.086 kmx/moms (PM3), 87.588 xmx/mons (MNDO), sueprus
anekTponoB -18381 OB (AM1), -17763, 813 3B (PM3), — 18352,040 OB (MNDO), sueprus
oTTankuBaHus HykinoHoB 15253,970 OB (AM1), 14954,793 5B (PM3), 15212.210 3B (MNDO),
notennan wonmzanuu 9.734 B(AM1), 9.883 B (PM3), 9.863 V(MNDO). KommnuectBo
3allOJIHCHHBIX ~ MOJISKYJISIPHBIX ~ opOuWTaneid paBHO JpYyr JOpyry OTHOCHTENBHO  BCEX
BBILICIICPEYNCIICHHBIX  CitydaeB. Koudurypamun wmomekya Naxogin moiy4eHsl KBaHTOBO-
XUMHUYECKHMH MONTydIMIupruieckiuMu metogamu — AM1, PM3 u MNDO.
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QUANTUM-CHEMICAL STUDY OF THE DRUG NAXOGIN

Nestan Bregadze', Nodar Chigogidze?, 1zolda Didbaridze*

! Akaki Tsereteli State University, Kutaisi, Georgia; 2Georgian Technica University, Thilis,
Georgia

SUMMARY

General energetic, electronic and structural data of organic ligand molecule Naxogin (Nimorazole) —
CoH1sN4O3 has been calculated, using quantum-chemical semiempirical methods. Heat of
formation of Naxogin molecule (AH) — 93.808 Kj/mol (AM1), 74.086 Kj/mol (PM3),
87.588Kj/mol (MNDO); energy of electrons — 18381 eV(AM1), 17763,813 eV (PM3), 18352,040
eV (MNDO); repulsion energy of nucleons 15253, 970 eV(AM1), 14954,793 eV (PM3),
15212,210 eV (MNDO); ionization potential 9.734 V(AM1), 9.883 V (PM3), 9.863 V (MNDO).
The amount of filled molecular orbitals are equal to each other with respect to al the above
mentioned cases. Configurations of Naxogin molecules has been obtained by quantum-chemical
semiempirical methods— AM1, PM3 and MNDO.
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HHCEBAONPOTEUHBI - BUOAEI'PA/INPYEMBIE IHOJIMMEPBI
JJIs1 PASHOCTOPOHHEI'O MEJUIIMHCKOI'O IIPUMEHEHUA
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1 . .
WHCTUTYT XUMUU M MONEKYJISPHOW HHXEHepud — ArpapHbi yHHBepcuTeT Ipys3uu,
Toumucy; > TGHIHCCKHMit roCyapCTBEHHBIN MEIUIMHCKUN yHUBEpcUTET, [ py3us

PE3IOME

00630p mocBsIIeH OHOAETPATNPYEMBIM MTOJTMMEPaM — IICEBI00ETKaM, BaKHEHIIIEMY CEMEHCTBY Tak
Ha3bIBAEMbIX aAMHWHOKHCJIIOTHBIX 6I/IOMl/IMeTI/IKOB (I/ICKyCCTBeHHI)IX AaHaJIOrOB 6eJ'IKOB), KOTOpbIC
OTJIMYAIOTCSI HU3KOW WM HYJIEBOM MMMYHOT€HHOCTBIO, BBICOKON OHOCOBMECTHUMOCTBIO U
MPUCYIICH UM OHOJOrMYECKON aKTUBHOCTHIO. B 0030pe KpaTko OOCYXIAeTCS HCIOJIb30BAHHE
TICEB/IONPOTEHHOB B KAUECTBE MOKPBITUS COCYAHCTBIX CTCHTOB KOHTPOJIHPYEMO BEICBOOOXKIIAIO-
IIMX JICKAPCTB, IMOAABISIONICE PA3BUTUE PECTEHO3A, IS MONYYCHUS IMOIAMEp-0aKTepro(paroBbIx
KOMIIO3UTOB, TeIeo0pa3yrmux MUKpocdep, HarpyKEHHBIX JCKapCTBOM, >KUIKOTO IUIACTHIPS
(cripest), pe3opOMPyEeMBIX TPOTE30B KOCTHOW TKaHW, a Takke s (HabpHKOBaHWS HAHOYACTHII,
COJIEpKAIUX JIEKAPCTBEHHBIE CPEICTBA, BKIIOUYAs YCTOMUMBBIE K (ParomuTo’y HAHOYACTHUIIH,
MTOKPBITHIEC TTOJMATHIICHTIIHKOJIEBBIM 00JIaKOM.

PSEUDOPROTEINS-BIODEGRADABLE POLYMERS
FOR VERSATILE MEDICAL APPLICATION

Nino Zavradashvili®, Nino Kupatadze!, Lika Kirtadze', Guram Tatarashvili’,
Manana Pruidze?, Irine Kvachadze?, Nino Kharadze?, Nino Khvitia?,
Maya Jonson?, Nino Chikobava®, Ramaz Katsarava®

' The Institute of Chemistry and Molecular Engineering — Georgian Agrarian University,
Thilisi; ?Thilis State Medical University, Georgia

SUMMARY

The review is devoted to biodegradable polymers — pseudo-proteins, the most important family of
the so-called amino acid based biomimetics (artificial analogues of proteins), which are
characterized by low or zero immunogenicity, high biocompatibility and inherent biological
activity. The review briefly discusses the use of pseudo-proteins as a coating for vascular stent that
controllably releases a drug that suppresses restenosis, for the production of polymer-
bacteriophage composites, gel-forming microspheres loaded with a drug, liquid plaster (spray),
resorbable bone-tissue prostheses, as well as for the fabrication of drug-containing nanoparticles,
including coated with polyethylene glycol-cloud nanoparticles that are resistant to phagocytosis.
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CHARACTERISTICS OF SOURCES OF EVOKED CORTICAL
ACTIVITY IN LEFT- AND RIGHT-HANDED INDIVIDUALS
DURING CLASSIFYING STIMULI RELATED TO

THE SHAPE AND POSITION OF AN OBJECT
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The aim of the study was to investigate the peculiarities of the sources of evoked cortical
activity and their localization in left- and right-handed individuals during the classification
of stimuli related to the location and shape of an object. The study involved 33 male subjects
aged 18-20 years, who were divided into two groups — left-handed (14 people) and right-
handed (19 people). The subjects with the left type of sensorimotor asymmetry, regar dless of
the experimental situation, the most typical sources of electrical activity were recorded
mainly in the posterior associative areas of the left hemisphere. In right-handed people, the
location of dipoles in the two experimental situations is less uniform. Thus, during the first
test, the most stationary dipoles were recorded in the left hemisphere, and during the second
test —in theright hemisphere.

Key words. evoked potentials, right-handed people, left-handed people, source of electrical
activity, dipole

The human visual system is able to effectively record patterns of light intensity reflected
from various abjects (objects, creatures, etc.) and obtain biologically relevant information
from them. Further processing of this information results in the formation of an internal
representation of objects of the external world in the brain, on the basis of which an
adequate behavior is carried out. The primary stages of information processing are based
on the principle of detecting significant features of the image, which are subsequently
encoded by the activity of single neurons — detectors of the visual cortex and their
functional ensembles[4].

There are two information processing systems in the visua analyzer: “What?’ and
“Where?’. The “What?" system recognizes an object. The signalsin the “What?’ system
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originate from retinal ganglion cells of type X and reach the inferior parietal cortex,
where the object's features are integrated. The different features of an object are
processed in parallel in different zones. In VI the detectors are localized that are sensitive
to different orientation of lines and their length. In V 3 the neurons respond to the shape of
an object and its more complex elements than in VI. Constant color detectors are
localized in area V4. Neurons of the V5 cortex selectively respond to different directions
and speeds of object movement [1].

The “Where?’ system determines the localization of an object in the external visual field.
It originates from retinal ganglion cells of type Y and reaches the parietal cortex. In the
neurons of the parietal cortex, receptive fields are represented by visual field areas [1].

Thus, the process of information processing has many stages: it begins at the level of
receptors and ends in the secondary and tertiary projection areas of the cortex. In right-
handed people, the final processing of visual information in the first system occursin the
inferior temporal cortex, and in the second —in the parietal cortex. The specificity of the
organization of nerve centers in the cerebral cortex in left-handed people, compared to
right-handed people, suggests differences in the implementation of not only motor but
aso perceptua functions. In our opinion, these differences should be noticeably manifes-
ted in the visual assessment of the location and shape of an object [3]. The activity of specific
aress in the brain structures is of particular interest, associated with the redization of these
functions and their peculiaritiesin individuals with left and right manual asymmetry.

One of the most adequate methods for studying the dynamics of brain activation during
visual perception is the localization of the sources of ERP. This technique is based on
solving the inverse problem of electrostatics: according to the data of multichannel re-
cording of brain biopotentials, a three-dimensional position, power and vector of dipoles
that create a distribution of potentials on the human scalp that best coincide with the
experimental ones [8]. Thus, the purpose of the study is to investigate the peculiarities of
the sources of evoked cortical activity and their localization in left- and right-handed in-
dividuals during the classification of stimuli related to the localization and shape of an
object.

MATERIAL AND METHODS

We studied the sources of evoked activity in left- and right-handed subjects based on the
ICA-analysis of event-related potentials under adequate perceptual load. The study
involved 33 male subjects aged 18-20 years, who were divided into two groups — left-
handed (14 people) and right-handed (19 people) — according to the results of a set of
tests that determined the profile of sensorimotor asymmetry [2]. The study was conducted
in accordance with generally accepted bioethical standards, following relevant
international regulations on experimental work and clinical tests (Council of Europe
Convention on the Protection of Human Rights and Human Dignity in Respect of
Biological and Medical Achievements, Convention on Human Rights and Biomedicine
(ETS No. 164) of 04.04.1997 and the Helsinki Declaration of the World Medical
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Association (2008).). Study participants (volunteers) signed voluntary written consent to
participate in the experiment. The examination was conducted on weekdays from 10:00 to
13:00.

The evoked cortical activity was recorded using the NeuroCom hardware and software
complex (Kharkiv, HAl MEDICA). The ERP was recorded according to the generaly
accepted EEG technigque — the “10-20%" system from 19 electrodes. The subject wasin a
screened, light and soundproofed room, sitting at rest.

The experiment procedure included the recording of event-related potentials in two
experimental situations. In the first experimental situation, the subject had to react by
pressing the button on the remote control, thereby recording the correctness of his
response, to a painted figure of a certain shape, in this case a circle, among the contours
of other figures, regardless of the localization of this figure on the monitor screen. As
insignificant stimuli, we used colored shapes of different shapes among the contours of
other shapes. In the second experimental situation, the subject had to respond by pressing
the remote control button to any shaded figure if it was located in the upper right corner
of the screen. The shaded shapes presented on other sides of the screen were insignificant
stimuli. In each experimental situation, 30 salient and 70 irrelevant stimuli were presented
with an interstimulus interval of 1-1.5 s. Subsequently, the data were analyzed by ICA.
ICA components with pronounced artifact characteristics and low reliability were
excluded from further processing. The most characteristic sources of evoked activity for
left- and right-handed individuals were identified.

The statistical processing of the study results was carried out using the methods of
variation statistics. The data were calculated in the software package MatLab, MegaStat
or directly in MS Excel 2019.

RESULTS

Presentation of the main material and substantiation of the research results

As a result of ICA in the first experimental situation, it was found that right-handed
people were characterized by a large number of typical sources of electrical activity in
posterior associative cortical areas with one of the sources of the evoked activity was
registered in the right superior temporal gyrus (Fig. 1). In left-handed subjects, we did not
find the presence of such a typical source of evoked activity, while three of the four
typical sources were localized in the structures of the limbic system, the appearance of
dipoles in which was associated with the process of categorization of the stimulus [5, 7].
This may indicate a stronger emotional component in this group of subjects, compared to
right-handed people. Typical sources Ne 5, Ne 4, and Ne 2 for right-handed people and Ne
4, Ne 3, and Ne 2 for left-handed people, respectively, had a statistically significant
difference. Thus, sources Ne 4 and Ne 2 for left-handed people, compared to right-handed
people were oriented deeper into the brain, and the 2™ source in left-handed people was
registered to the left, deeper and higher. Dipole Ne 6 in right-handed people is apparently
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involved in the formation of mid-latent components of the ER, while in left-handed
people dipole Ne3 is apparently involved in the formation of the cognitive component P3,
N3 in the left parietal area (Fig. 1).
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Manual Ne Talairach X Talairach Y Talairach Z
asymmetry component (mm) (mm) (mm)

Right 4 51+29 -60+ 3.8 12+ 26
Left 6 45+ 26 -50+ 4.7 29+ 4.8*
Right 3 20+ 22 -71+ 4.6* 13+23
Left 3 18+ 28 -51+56 17+ 37
Right 2 -12+ 1.6* -54+ 2.2* 12+22
Left 5 -3x10 -34+59 13+3.9
Right 1 -45+ 3.7 -76+4.0 2+2.1*
Left 1 -49+ 34 -69+59 5+27

Fig. 1. Localization of dipoles in subjects with right (A) and left (B) sensorimotor asymmetry and
coordinates of their placement according to Talairach during the first experimental situation.
* Statistically significant difference (p<0.05)

During the second experimental situation, the subjects of both groups had six typical
sources, which were located mainly in the structures of the limbic system and occipital
areas of the cerebral cortex (Fig. 2). At the same time, one of the typical dipolesin right-
handed people is recorded in the parietal area of the right cerebral hemisphere, which is
specific to this group of subjects.

Typica dipole Ne 6 in left-handed people, compared to Ne 4 in right-handed people, is
oriented significantly more upward, source Ne 3 in left-handed people, compared to the
same in right-handed people, is localized more forward, Ne 2 in right-handed people,
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compared to Ne 5 in left-handed people, is oriented to the left and more forward, source
Ne 1 in right-handed people, compared to Ne 1 in left-handed people, is oriented more
upward. The most typical sources in right-handed and left-handed individuals allow for
the development of distinct cognitive components of ERPs P3 and N3 in the right parietal
area, regardless of the type of manua asymmetry (Fig. 2).
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Manual Ne Talairach X Talairach Y Talairach Z
asymmetry component (mm) (mm) (mm)
Right 4 51+29 -60+ 3.8 12+ 26
Left 6 45+ 2.6 -50+ 4.7 29+ 4.8*
Right 3 20+22 -71+ 4.6* 13+ 23
Left 3 18+ 28 -51+5.6 17+ 3.7
Right 2 -12+1.6* -54 + 2.2* 12+ 22
Left 5 -3+10 -34+5.9 13+ 39
Right 1 -45+ 3.7 -76+4.0 2+21*
Left 1 -49+ 34 -69+5.9 -5+27

Fig. 2. Localization of dipoles in subjects with right (A) and left (B) sensorimotor asymmetry and
coordinates of their placement according to Talairach during the second experimental situation.
* Statistically significant difference (p<0.05)

DISCUSSION

Thus, the method of step-by-step localization of current dipoles of ERP waves describes
the dynamic topography of activation zones within the cerebral cortex, which determines
the distribution of potential across the cortex and its change over time [6]. Together with
mapping methods, this method provides valuable information about the functioning of the
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living brain, the distribution of its functions in time and space. Differences in the
localization of dipole sources of independent components in individuals with different
types of sensorimotor asymmetry in different experimental conditions may indicate
different localization of second-order filters in the human cortex, which is consistent with
the notion of the specificity of second-order visual mechanisms.

In subjects with the left type of sensorimotor asymmetry, regardless of the experimental
situation, the most typical sources of electrical activity were recorded, mostly in the
posterior associative areas of the left hemisphere.

In right-handed people, the location of dipoles in the two experimental situations is less
uniform. Thus, during the first test, the most stationary dipoles were recorded in the left
hemisphere, and during the second —in the right.
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OCOBEHHOCTH UCTOYHHUKOB BbI3BAHHON AKTUBHOCTH KOPBI
T'OJJOBHOI'O MO3T'A ¥ JIEBHIEA U MIPABIIEM ITPA KJIACCUDUKALIUA
CTUMYJIOB, CBSI3BAHHBIX C ®OPMOM U TOJIOXKEHUEM OB BEKTA

Tamvana Kauunckan®, 3ypaé Caxeapenuose’, Hamena Caxeapenudze?,
Enene Caksapeﬂu03e3, Hpma Xauuoze*®

! Bonsisckuii HarpoHasbHblii yHuBepcuTeT M. Jlecn YkpauwHku, kadeapa (Gpu3Homoruu
4eloBeKa M JKUBOTHBIX, YKpauHa, ToumuccKuii rOCyJJapCTBEHHBII MEAULUUHCKUI YHU-
BepcuteT, [ py3us; 3 Toumucckuit TOCYJapCTBEHHBIN yHHUBepCuTeT M. MB. [[xaBaxumBummy,
I'py3us; 4L[eHTp JKCIIEpUMEHTAILHON OnoMenuiuHbl uM. B, BepurtamBsuiu, ToOwmucwH,
I'py3us; 5CEY, Tounucu, ['py3us

PE3IOME

IIpoBeneHo uccnen0BaHue UCTOYHUKOB BbI3BAHHOM aKTMBHOCTU Y JIEBLIEH U NPABLICH 110 JaHHBIM
ICA-ananu3a MOTEHIMAIOB, CBS3aHHBIX C COOBITHSMH B YCIOBHSX aJeKBATHOM NEPLENTHBHON
Harpysku. B uccrnenoBanuy npuHsuM yyactre 33 HCIBITYEMbIX MY’KCKOTO 1ojia B Bozpacte 18-20
JIeT, KOTOpble ObUTH pa3lelieHbl Ha aBe rpymmbl — Jieiin (14 yenosek) u npasiu (19 yenosek), B
COOTBETCTBHM C pe3yjbTaTaMH KOMIUIEKCA TECTOB, OINPEACIABIIMX NpO(WIb MaHyaJIbHOU
acummetpuu. llporenypa 3KCIEpUMEHTa BKJIIOYANa PETHUCTPALMIO IOTEHIMANOB, CBS3aHHBIX C
COOBITHSAMH B JBYX 3KCIICPUMEHTAIBHBIX CHTyalUsiX. B mepBoi 3KCHEpHMEHTAIBHON CHUTYallH
UCTIBITYEMBIH JIOJDKEH OBII pearnpoBaTh HAa 3aKpalleHHYI0 QUIypy onpeneneHHON (Gopmbl cpenu
KOHTYPOB IPYTUX (UI'yp HE3aBUCUMO OT JIOKAIM3alMU AAHHOH (UIypHl Ha 9KpaHe MOHUTOpa. Bo
BTOPOIl AKCIIEPUMEHTAIbHOM CHUTyaIl[Md HCIBITYEMbIH JOJDKEH OBUI pearupoBaTh Ha JIOOYIO
3aKpallleHHyl0 (Urypy B Clydae, €CJId OHa HaxOJujach B IPaBOM BEPXHEM YIIy JKpaHa. B
nanbHeimeM npooauiics | CA-aHanu3 nojy4eHHbIX TaHHBIX.

B pesysibrare npoBeIEeHHOrO aHalu3a ObUIO YCTAHOBJIIEHO, YTO NPAaBIIM XapaKTepU3YIOTCS
OOJIBIINM ~ KOJMYECTBOM THUIHMYHBIX HCTOYHHMKOB O3JIEKTPUYECKOW aKTHBHOCTH B IIE€PBOM
SKCHEPUMEHTANbHON CUTyallud, MpU 3TOM OJUH U3 HMCTOYHHKOB PErHCTPUPOBAIM B IPABOH
BEpXHEH BHCOYHOHM M3BWJIMHE. [[ys jeBHIel HalMyhe TaKoro THUIWYHOI'O HMCTOYHHMKA HE OBLIO
XapaKkTEepHBIM, MPU 3TOM TPH W3 YETHIPEX THUNHYHBIX HCTOYHHUKOB y HHUX JIOKAIN30BAJIHCH B
CTPYKTYpax JIUMONYECKON cuctemsl. st BTOPOH 3KCIIEpUMEHTAIBHON CUTYallH y UCIIBITYEMBIX
00enX IpyI OTMEYEHO I10 IIECTh TUMNYHBIX HCTOYHUKOB, KOTOPBIE PACIIOIOKEHBI, B OCHOBHOM, B
CTPYKTYpax JTUMOMYECKOW CHCTEMBI U 3aTBIJIOYHBIX OTJENAax KOPbI FOJOBHOrO Mosra. Ilpu stoMm,
OJMH M3 TUINYHBIX UCTOYHHUKOB Y IpaBuIeil GpuKCHpyeTcs B TEMEHHBIX OTAENaX KOPHI NMPaBOro
HOJTyLIapust TOJIOBHOTO MO3Ta, YTO SBJIAETCS CIeNU(UKON TaHHOH IPYIIIbI UCIIBITYEMbIX.
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BJIMSIHUE PA3HBIX 103 KPEATUHA KAK IIMIIEBOM JJOBABKH
HA HEKOTOPBIE CTPYKTYPHBIE U ® YHKIIMOHAJIbHBIE
INNOKA3ATEJIM OPTTAHU3MA

H3o0100a ﬂomcuauu03e1, Penuxo CaKaHOeﬂu03el, Teiimypas ﬂomcuauu03e1,
Apexne [ncynaxuose', Ilopena Tyxeadse®, Tunamun A6ynadze*

1 v N .2
Kyrancckuii rocygapcteeHHblii yHuBepcuteT Axakus Lleperenu, I['pysus; I'py3uHo-
AwmepukaHckuil yauBepcutet, TounucH, I'py3us

PE3IOME

W3BecTHO, 4TO KpeaTrH, IPUHUMAEMBblil IEpOPaIbHO B KAUeCTBE MUILEBON JOOABKU yBEIMYHBACT
SHEPrur0, CHIy M BBIHOCIMBOCTh. Ero mpucyrcrBue mnoarBep:xaeHo B Mmosre. Llenbro wuccie-
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JIOBaHUs OBLIO M3YYCHHE HEHPOMOMYIHPYIONICH (YHKIUU KpeaTWHA B DKCICPUMEHTE, BIIHSHUC
pa3UYHBIX 103 HA BPOXICHHOE MOBEACHHE — TPEBOKHOE COCTOSHHE, CTPECCOBBIC (HAKTOPBI
OKpYXKarolIel Cpeibl, a TAK)KE ONMPECIUTh ONTHMAIBHYIO JI03y KpeaThHa B KauecTBE MHIICBOM
JI00aBKHU. DKCIIEPUMEHT TIPOBOAMIICS Ha TaOOPATOPHBIX OENBIX KPhICAX.

Jis IpoBEpKH COCTOSIHHMS TPEBOTH HMCIIONB30Balach TaK Ha3biBaeMas mpoba «BBIHYXIEHHOTO
MUTBSA», KOTOpas MPENCTaBIsET COOOH pa3HOBHIHOCTh YCIOBHOTO peduiekca MacCUBHOTO
oTksIoHeHus. CTaTUCTHYECKYI0 00pabOTKy MOJIYYCHHBIX PE3YJIBTaTOB OCYIICCTBIISUIN C MOMOIIIBIO
t-kputepus CTbrofieHTA.

YCTaHOBIIEHO, YTO MEPOPAIBHBIA IpHUEM KpeaTHHa Mo cxeme no3upoBku 250 Mr ycuimBaer
MeTaboJIMUEeCKHe TPOLECCHl TOJIOBHOTO MO3ra Ha ypOBHE HEHpOHOB, JEHCTBYET Ha pPEleNnTOpHI
raMMa-aMHHOMACIISTHOM KMCIIOTHI KaK arOHUCT M, TAaKMM 00pa3oM, CHHXKAET CTPECCOBBIE (DAaKTOPEI
OKPY’)KaroLIeH cpelbl, TeM CaMbIM PEryIHPYET COCTOSHHE TPEBOTM. A mpu Bbicokomo3Hoi (330
M) CXEeMe — IIPUEM KPEaTHHA CHIKAET TPEBOXKHOE COCTOSIHHE OOJBIIE HOPMBI, 9TO OTPULIATEIIHHO
BIMSICT Ha TOBEJCHUE, MPOSABILIIOIIeecs HeanekBaTHO. Mcnonp3oBaHHe MONHOrO 48-IHEBHOTO
Kypca JUIMTEIBHOTrO MpHeMa KpeaTHHA MO cxeMe ¢ BbicOkuMH no3amu (330 Mr) B KadectBe
NHIIEBOH 100aBKH CO3/aeT BEICOKYIO BEPOSTHOCTH JIETKOTO IIOBPEKICHHUS IEYEHH.

THE EFFECT OF DIFFERENT DOSES OF CREATINE ASA FOOD
SUPPLEMENT ON SOME STRUCTURAL AND FUNCTIONAL
BODY INDICATORS

| zolda Lomsianidze!, Reniko Sakandelidze!, Teimuraz Lomsianidze',
Erekle Julakidze!, Shorena Tukvadze?, Tinatin Abuladze!

! Akaki Tsereteli Kutaisi State University; *Georgian-American University, Thilisi, Georgia

SUMMARY

It is known that creatine taken orally appears to be afood supplement, it increases energy, strength
and endurance. It is proved that it can be found in the brain. The aim of the research was to
experimentally study the neuromodulatory function of creatine, the effect of different doses on
innate behavior — an anxiety state, environmental stressors and to determine the optimal dose of
creatine that would not cause changes in the mentioned data. Laboratory white rats were used in
the experiment.

To test the state of anxiety, the so-called “punished water drinking” test — a variant of the
conditioned reflex of passive diversion was applied. Statistical processing of the obtained results
was carried out with the Student's t-test.

It was determined that oral administration of creatine at a dose of 250 mg enhances the metabolic
processes in the brain at the neurona level, acts as an agonist on gamma-aminobutyric acid
receptors reducing environmental stress factors. Thereby, regulating the state of anxiety, while
administered at a high dose (350 mg) it lowers the anxiety state below normal, which negatively
affects the behavior, and inadequate behavior is observed.

Using a long-term 48-day course of high-dose creatine (350 mg) as a food supplement increases
the likelihood of developing amild fatty liver condition.
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COMBINED EFFECT OF ALCOHOL USE AND ALCOHOL
WITHDRAWAL ON THE EMOTIONAL SPHERE OF MALE
AND FEMALE WISTAR RATS

Natia Melia®, Giorgi Lobzhanidze?, Nadezhda Japaridze*3, Nina Zhvania®*,
Manana Karchava®

!Kutaisi Akaki Tsereteli University, Faculty of Engineering and Technology; ?lvane
Beritashvili Center for Experimental Biomedicine, Laboratory of Brain Ultrastructure
and Nanoarchitecture, Thilisi, Georgia; *New Vision University, Medica School,
Thilisi, Georgia; *Chapidze Heart Center, Thilisi, Georgia

In this study the effect of moderate alcohol consumption with withdrawal period on anxiety
of adult male and female Wistar rats in open field (OF) has been evaluated. The line
crossing, the number of fecal boluses, vertical positions, the grooming and hole-board
activity were measured. Experimental rats received a 10% aqueous ethanol solution for 10
days. At the end of this period, the animals were switched to tap water for a further 5 d.
After this period the rats continued to drink 10% (v/v) ethanol solution during 20 d. To
determine the effect of experimental conditions on these parameters, two-way ANOVA was
used. The results have shown that the effect of experimental conditions was sex- and
parameter-dependent.

Key words: Chronic alcohol use, alcohol withdrawal, emotional sphere, male and female rats

Alcohol use is one of major problems around the World. Prolonged alcohol experience
provokes numerous alterations [6, 7, 9]. Among the most common outcomes of alcohol
use the disturbances in emational sphere are cited [2, 5]. Such outcomes depend on many
factors. The most important factors are the character and the duration of alcohol use, the
context which provokes alcohol use, age of individuals and sex [3, 6, 10]. Despite
significant progress in the field of acohol addiction, thereis alack of studies focusing on
sex differences. Very often, in males and females, the alcohol use is accompanied by
withdrawal period.

In the present study we evaluate the effect of chronic moderate acohol consumption
accompanied by withdrawal period on emotional sphere, particularly on the anxiety-like
behavior in adult male and female Wistar rats. The goal of this study was to assess the
sex-dependent interferences on anxiety-like behavior. For this purpose different open
field (OF) tests were used. The motor parameters (line crossing, entries into the center,
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vertical positions), allowing the interferences on anxiety-like behavior, physiological
parameters (the number of fecal boluses), rearing (standing on the hind legs, indicting
vertical exploratory activity), the grooming (self-cleaning, indicating a stereotypical be-
havior) and hole-board activity (widely used tool to study the anxiety) were evaluated [2].

METHODS

Animals and treatment

The experiments were performed on adult (P130-135) male (n = 24) and female (n = 24)
Wigtar rats, weighing 110-115 g. Before the experiment, all animals were housed in
3/cage (37 x 30 x 25 cm), in a controlled environment (temperature 20-22°C, humidity —
55-60%, 12-hr light/ dark cycle) and had free access to food and water. Just before the
treatment, the rats of both sexes were randomly assigned to experimental and control
groups (12 animals in each group). The experimental rats received a 10% (v/v) aqueous
ethanol solution as their only available liquid source for 10 days (d). At the end of this
period, the animals were switched to tap water for a further 5 d. After this period the rats
continued to drink 10% (v/v) ethanol solution, during 20 d. The animals of control group
during al this period had water instead of acohol solution. Food was freely available
throughout all this period. Behavioral studies were performing on the next day after
treatment (8.00 am to 11.00 am). The experiments were conducted in accordance with
European Communities Council Directive (2010/63/EU) of 22 September 2010.

Anxiety assessment

The anxiety was assessed in the square OF (70 x 70 cm). The dark surface of OF was
marked with horizontal and vertical white lines with 6 mm thickness. These lines made
the squares with 14 x 14 cm dimensions. Each rat performed the test for 10 min. The
behavior was recorded by a video camera attached to the computer. General ambulatory
ability (based on how many times animals crossed white lines), entries into the center,
vertical position, grooming frequency, fecal boluses and hole reflex were considered as
the data on the emotionality.

Statistical analysis of behavioral data

The analysis of behavior in OF was carried out in a blind manner. Statistical Compu-
tation. VassarStats was used (http://vassarstats.net). To determine the effects of ethanol
on any parameter, two-way ANOVA with two factors — “ethanol” (control and
experimental) and “sex” (male and female) was used. If the analysis of variance yielded a
significant F-value, further post hoc comparisons were made using Tukey’'s honestly
significant difference test (Tukey’s HSD) to determine specific group differences. The P-
value less than 0.05 was considered statistically significant. The data are presented as
mean + standard error of the mean (SEM).
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RESULTS

Locomotor activity

The Two-Way ANOVA for locomotor activity reveals a significant effect of “ethanol”
(F138=8.2, p<0.01), and insignificant effects of “sex” (Fy3s = 2,16, p = 0.1503) and the
interaction between “ethanol” and “sex” (F; 35 = 0.95, p = 0. 0.3362).

Crossed lines

While comparing with control, the number of crossed lines in experimental animals of
both sexes was significantly increased, but more significant effect was observed in female
rats (females — control: 23.7 + 3.74, experiment — 52.3 + 9,35, males — control: 20 £+ 5.03,
experiment — 34.1 £ 9.78) (Table 1, Figure 1A).

Tablel
OF behavioral parametersin control and ethanol exposed female and malerats
Animal Groups
Parameters Females Males
Control Ethanol Control Ethanol
Crossed lines 237+ 374 52.3+9.35 20+ 5.03 341+9.78
Entry to the center 0.9+0.48 31+041 06+0.34 0.7+0.21
Vertical position 48+ 1.36 21.2 + 2.66 3+143 5.6+ 1.62
Grooming frequency 89+0.72 55+ 116 57+ 157 22+0.99
Boluses 35+0.73 0.8+ 0.29 1.8+ 0.66 2.7+0.86
Hole reflex 38+101 3.7+0.83 2.7+0.76 21+05

Entriesinto the center and vertical position

Significant effect was also detected regarding the number of entries into the center of the
open field (Fy37=9.47, p=0.004) and the number of vertical position (F=26.55,
p < 0.0001). These parameters were significantly affected by both — the sex of animals
(entries into the center — F; 37 =13.05, p =0.0009; the number of vertical positions —
F1,37 = 22.27, p < 0.0001) and the interaction between “ethanol” and “sex” (entries into
the center — F;3;,=7.89, p=0.008; the number of vertical position — F;3;=14.01,
p = 0.0006) (Figure 1B, C, Table 1).

Entriesinto the center

While comparing with control, the number of entries into the center was significantly
increased only in female rats (females — control: 0.9 + 0.48, experiment — 3.1 + 0.41;
control: 0.6 £ 0.34, males, experiment: 0.7 + 0.21).
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Fig. 1. Effect of sex and ethanol treatment on the different parameters of the behavior of animalsin
the open field (OF). A — crossed lines, B — enter into the center of OF, C — vertical position, D —
grooming frequency, E —fecal boluses, F — hole reflex
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Vertical positions

While comparing with control, the number of entries into the center was significantly
increased only in female rats (females — control: 4.8 + 1.36, experiment — 21.2 + 2.66;
males — control: 3 + 1.43, males — experiment: 5.6 + 1.62).

In general, such data indicate that animal locomotor activity and the number of vertical
positions predominantly enhanced only in female rats.

Grooming frequencies

Grooming frequencies were significantly affected by both factors (ethanol — F, 3; = 8.98,
p = 0.0049; sex — Fy3;,=7.97, p=0.0077). The changes within and between groups of
female and male rats were also significant (p < 0.01) (Fig. 1D; Table 1).While comparing
with control, this parameter decreases in animals of both sexes (females — control:
8.9+ 0.72, experiment — 5.5+ 1.16, males — control: 5.7 + 1.57, males — experiment:
2.2+ 0.99).

Fecal boluses

No overall effect of either “ethanol” or “sex” (ethanol — F1,37 = 1.8, p=0.1881; sex —
F137=0.02, p=0.8883) was observed. However, there was a significant crossover
interaction of factors (Fyz; =7.21, p=0.0109). This is possibly related with significant
decrease of fecal boluses in experimental female rats in comparison with controls
(control, female: 3.5+ 0.73, experiment — 3.5+ 0.73, p< 0.01). Insignificant growth of
fecal boluses was detected in experimental males (males, control: 1.8 + 0.66, males,
experiment: 2.7 £ 0.86, p > 0.05). Findly, significant difference was observed between
male and female experimental animalsin favor of malerats (p < 0.01) (Fig. 1E; Table 1).

Holereflex

No significant effect of ethanol (F; 37 =0.19, p = 0.6655) or sex (Fy 37 = 2.87, p = 0.0989)
was observed. The interaction of factors was not significant, too (F,37 = 0.1, p = 0.7537).
No significant changes within female (control vs. ethanol p > 0.05) and male (control vs.
ethanol p > 0.05) groups and between groups were detected (p > 0.05) (Fig. 1 F; Table 1).

DISCUSSION

The present research is the part of our large investigation of various effects of alcohol
abuse in male and female Wistar rats. The use of animal models to study alcohol effectsis
critical in advancing knowledge about pathophysiological processes of acohol addiction.
Such an effect is described in a number of studies, however, significant gap persistsin the
understanding of the role of sex on the consequences of chronic use of ethanol. In this
research, we focused on the combined effect of: alcohol use +withdrawal + acohol use.
Such combination is the most common condition among alcohol abusers. Specifically, we
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studied the consequences of such experimental condition on emotional sphere, concretely
on anxiety-like behavior in both male and female rats. All behavioral parameters on
which we focused (locomotor activity, vertical position, grooming, boluses, hole reflex)
are related to the emotionality and their potential changes should reflect the aterationsin
anxiety-like behavior.

Based on the results of our study, the experimental conditions significantly affect almost
al anxiety-related behavioral parameters in animals of both sexes. However, only in one
case (grooming frequencies), in males and females the character of alterations was the
same (in both males and females this parameter was decreased). As to other parameters,
depending on sex, different and even opposite character of alterations were detected.
Thus, in comparing with control, the number of crossed lines, entries into the center ad
vertical positions were observed only in femae rats. In opposite to this, the number of
fecal boluses was significantly decreased in females and significantly increased in males.

It is notable that in the majority of cases, the alterations were more significant in female
animals. Therefore, femae rats are the most vulnerable to present experimental
conditions. In general, the data suggest that the mechanisms implicated in the appearance
of such effects are likely sex-specific. Severa literature data also point that acohol
differentially affects the parameters linked to anxiety, cognition or oxidative stress in
male and female rats [4, 7, 11]. Sex-hormones should play essential role in this difference
[1, 4, 8]. Besides, it is not excluded that different aspects of anxiety-related behavior are
mediated by distinct neura circuitries [12]. Alcohol may differentialy affect these
circuitries, provoking the difference in the modifications of anxiety-related parameters.
Additional studies, including morphological research of brain regions, involved in
anxiety-like behavior, as new investigations addressing the role of sex differences in
alcohol use should shed light on such difference.
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KOMBUHUPOBAHHBIN DY®®EKT YIIOTPEBJIEHUS 1 OTMEHbBI
AJIKOI'OJIs1 HA OSOMOIUOHAJIBHOE COCTOAHHUE CAMIIOB U CAMOK
KPbIC IMHUU BUCTAP

Hamusa Meﬂu;ll, T'eopzui ﬂoﬂofcanu03e2, Haoescoa ﬂmanapudsez’s,
Huna )Keauuﬂz’4, Manana I(aptmsal

! Kytaucckuii TocyiapcTBEHHBIN YHUBEpCHTET M. Akakus Lleperenu, ¢pakyIbTeT HHXCHEPHN
u TexHonorud, I'pysus; 2Ha6opaTop1/1;1 YIBTPACTPYKTYPbl M HAHOAPXUTEKTOHHKH MO3Ta
IlenTpa »skcnepuMeHTanbHOW OuoMenumuHbl UM. UB. bepuramBumu, TOwmmcu, ['pysus;
3yHI/IBepCI/ITeT Hero Buxen, Toummcu, ['py3us; 4Kap;[H0noqueCKHI‘/’I ueHtp uM. I'. Hanunze,
Townucu, I'py3us

PE3IOME

B oTkpeITOM 1N0JI€ M3yueH o0umid 3PGEKT YMEPEHHOTro NOTPEOICHHs AJIKOTOJIsl U €r0 OTMEHBI Ha
SMOIMOHAIBHOE COCTOSIHUE CaMIIOB M CaMOK KpbIC JHHUM Bucrap. M3mepsiioch KOJIMYECTBO
JIMHUH 1epeceyeHus], PeKaIbHbIX MapUKOB, BEPTHKAIBHBIX ITOJIOKEHUH, IPyMUHTa U aKTUBHOCTB,
ces3aHHas ¢ oreepcrusamu (hole-board activities). DxcnepumenTanbHbie Kpbickl mpuHuMa 10%6-it
asnkoroib B TeueHue 10-u nHel, nanee — nATh JHEH NPUHUMAIU IPOTOYHYIO BOAY, NOCIEAYIOIIHIE
20 nreit ke, orate — 10%-it amkoromns. [t onpeneneHus > ¢dexra IKCIIEPUMEHTATBHBIX YCIIOBHHA
Ha BHIIICTIEPEYUCIICHHBIE TTapaMeTpsl ObLT mpoBeneH aByxdaktopabii ANOVA. Beia mokazana
3aBUCUMOCTbH (P deKTa OT IoJI1a KUBOTHBIX U THIIA TApaMeTpa.
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THE SPECTRAL CHARACTERISTICSOF COMPUTER AND
SMARTPHONE SCREEN AND THEIR IMPACT ON FUNCTIONAL
CONDITION OF OCULAR SURFACE INHEALTHY PATIENTSAND
IN THOSE WHO HAVE SUFFERED FROM COVID-19 INFECTION
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A prolonged and uncontrolled use of moder n infor mation technologies, especially in teaching
and education processes is closely related to the occurrence of ophthalmic problems in
students. Using radio spectral method, the study of spectral characteristics of light sources
has an important role. This method hasrevealed areliable drop in 470-500 nm rangein case
of usage of Philips L ED-620 warm, white color spectrum. Theindex of ocular surface disease
of weakly and sharply expressed categories of OSDI in studentsinfected with COVID-19 sig-
nificantly exceedsthe number of uninfected sudents. In conditionsof LED bulb lighting, Schirmer
test has revealed a decrease in the volume of secreted tears in infected with COVID-19,
however, the volume of secreted tearsin healthy personsalso reducesat LED bulb lighting.

Thus, the impact of spectral characteristics of LED bulb on the eye is considerable, as
compared with spectral characteristics of incandescent electric bulb.

K ey words: visible light spectrum, ocular surface disease index (OSDI), Schirmer-1

Today the modern world is unimaginable without information technologies. A prolonged
contact with computers and smartphones became daily life routine, especially in the youth
in teaching and education processes. Based on the above-said, many ophthalmological
problems arose, including study of functional condition of ocular surface during a
prolonged and uncontrolled use of computers and smartphones both in COVID-19
infected and uninfected students.

A physical essence of studied light and the characteristics of its receiving sources are
completely studied in the available literature. In old days, a large part of the population
used candles, kerosene lamps, later the population began using incandescent electric lamps.
Today we use light-emitting diodes, LED bulbs, smartphones, electronic books, etc.
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Based on the above-said, the study of spectral characteristics of light sources appears to
be urgently relevant. In general, two types of spectrometers are used in scientific
researches. based on diffractive grid and prism. Our choice was based on the modern,
highly informative and prospective radiospectrometric method. Radiospectrometer is
located on the territory of Department of Physics of Batumi Shota Rustaveli State
University. The series of researches were carried out together with the scientific fellows
of this department (https://www.stellarnet.us) [6].

Fig. 1. Smartphone screen spectrum during Fig. 2. The spectrum of blue color light-
text visualization emitting diode

At the first stage of the research the spectral characteristics of various sources of light
were studied. On Fig. 1 the screen spectrum of smartphone is given during text
visualization. The spectrum of blue (Fig. 2) and non-thermal red color (Fig. 3) light-
emitting diode significantly differs.

Blue color is in the range of 420-520 nanometers, while non-thermal red color — in the
range of 600-660 nm.

The lighting by incandescent electric bulb covers the full range of visible light, which is
similar to room spectrum lightened by bright sunlight (Fig. 4).

In case of LED lamp lighting, the spectrum is different, which is widely used in our
everyday life (Fig. 5). A sharp drop is observed in the range of 470-500 nm. This is
another confirmation of our study carried out in 2017. According to this research,
irradiation of light emitting diode of visible spectrum of household purpose can induce a
significant increase of variability stress-index of heart rate in students [11]. It makes us to
think that the increase in photoinduced additional free radicals appears to be leading in
the organism.

One more confirmation of above-said opinion appears to be the results of experiments
carried out in white rats at lv. Beritashvili Center for Experimental Biomedicine (in the
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laboratory of the Academician Nodar Miragvaria) in 2023. A sharp increase in the
oxidative stress index because of free radicals formation during irradiation with blue
monochromatic light was confirmed in these experiments [8].

Fig. 3. Non-thermal red color light-emitting Fig. 4. The spectrum of incandescent electric
diode bulb

Based on the fact that a main source of getting the information from computers and
smartphones is the monitor, a principal load falls on the vision analyzer. An impact of
virtual world through the Internet and computer games is added to this, which presumably
can lead to the disorders of nervous system or the psychics [1, 9]. As known, in 2020
WHO has declared a public health emergency and a pandemic [5].

Fig. 5. Philips LED 620 nm warm white color spectrum

At the next stage of the investigation the pathophysiologica mechanisms of the
regulation of visual perception and tear secretion were studied in COVID-19 and
uninfected practically and ophthalmologically healthy students aged 18-25.
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By means of ocular surface disease index (OSDI) the relationship of ocular symptoms
with visua function has been established [10]. Visua acuity was measured using Viso-
meter (BCVA) [2], and avolume of tear liquid was measured with Schirmer-1 test [7].

Based on the above-said, the study of changes in ocular symptoms in healthy and COVID-19
infected persons in teaching process in conditions of intensive usage of computer and smart-
phone screen was our goal. Total of 200 students were studied during 2019-2022 years.

Before involving in the research the participants were informed that the study was
voluntary and the survey — confidential, and that they could stop their participation at any
time. Also their written consent with persona signature was necessary. The mentioned is
in accordance with the Helsinki Ethics principles [12].

The results obtained were statistically processed using both parametric and nonparametric
methods [4]. The research group consisted of 116 women and 84 men.

Ocularly healthy students were chosen for our research. Sclera of all the participants was
unchanged in the norm, eye cornea was spherical and transparent, color shell — structural,
crystal — transparent, vitreous body — within the norm.

100% vision was found in 131 out of 200 cases (65.5%), while refractive error — in 69
cases (34.5%).

Ocular surface disease index (OSDI) [3, 7] that allows to estimate ocular symptoms at
normal, moderate and severe formsis given in the Table 1.

Tablel
Estimation of ocular symptoms by OSDI survey
OSDI Scores OSDI Category
0-12 Normal
12-22 Mild
23-32 Moderate
33-100 Severe
\m"ﬁ A il = Severe
|
o] 10 z0 30 %0 50 L 70 a0 90 100
Score

= pflormal B &idd O ioderate B SEvere
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The value of OSDI coefficient has been calculated with the formula — OSDI = DX25/E,
where D —is the sum of the scores of answersto al obtained answerson al questions, E—a
number of answers to the questions. In our case all the indices were 12.

Out of 200 studied students 100 were hedlthy, i.e. uninfected, and the rest 100 were those
who have suffered from COVID-19 infection.

The results obtained by OSDI survey are presented in Table 2.
Table2

The assessment of ocular symptoms by using OSDI survey

Thenorm Weakly expressed Acute

who have suffered who have suffered who have suffered
fromcoviD-19 | HethY ' o covip-19 | HMY | 't om covip-19

20+ 4% 39+ 45% 36+4.8% 31+4.6% 44+ 5% 30+ 4.6%

Healthy

As seen from the Table, OSDI category was in norm in 39+ 4.5% case in heathy
persons, while this category was reveadled in 20 + 4% in those who have suffered from
COVID-19, the difference between 39% and 20% statisticaly was reliable, p > 0.025,
t=3.1.

Weakly expressed OSDI category was 31 = 4.6% in healthy persons, and in those who
have suffered from COVID-19, it was 36 + 4.8%, accordingly the difference between
31% and 36% statistically was unreliable. Asto acute OSDI category, it was 30 = 4.6% in
healthy persons, and in those who have suffered from COVID-19, it was 44 + 5%. Thus,
the difference between 30% of healthy and 44% who were exposed to COVID-19, is
statistically reliable—p < 0.025, t = 2.0.

The changes in tear film were assessed by the determination of the volume of tear

secretion studied at the second stage of the research in the conditions of natural and LED
light bulb lighting. The Schirmer tear test was used for thisaim (Fig. 6).

3 e
Schirmer
Tear Test

@E- Ophthalmic Strips
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The Schirmer test allows us to quantitatively determine eye dew. For this a filter paper
(width — 5 mm, length — 35 mm, the Firm — Optitech) was used. Getting wet less than 5
mm during 5 minutes is considered to be an evidence of dry eye syndrome (in norm tear
secretion should provide the getting wet of the paper more than 15 mm length).

The Schrimer test was carried out in 19 students who have suffered from COVID-19
infection and 16 healthy ones. The test was conducted in two stages: at the first stage,
under conditions of natural room lighting, after a 5-minute delay on the eyelid of the
drying paper, its wetting length was measured in mm. The next day the same was done
under conditions of LED light bulb lighting and the wetting length was again measured in
mm. Statistical analysis of obtained datais givenin Table 3.

Table3

The volume of tear secretion (in mm)
under conditions of natural and LED light bulb lighting

Thefirst group (healthy) The secondc%s/L:%fit;;fered from
After natural | After LED bulb After natural | After LED bulb
lighting lighting lighting lighting

13 11 11 10
14 11 11 9
14 12 12 10
17 15 12 11
17 13 11 10
18 14 11 9
16 13 13 11
14 12 13 11
15 11 12 9
15 11 12 11
13 11 12 11
13 12 11 10
14 12 11 10
16 13 12 10
17 14 11 10
17 14 14 12

13 11
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t-test
Group N Mean | SD SEM Group N Mean | SD SEM
1 16 15.19 | 1.682 | 0.4205 1 19 12 09428 0.2163
2 16 12.44 | 1.315 | 0.3287 2 19 10.37 | 0.8307 | 0.1906
Difference 2.75 0.5338 Difference 1.632 0.2883
95% confidence interval for difference: 95% confidence interval for difference:
1.66t03.84 1.047 t0 2.216
t = 5.152 with 30 degrees of freedom; t = 5.660 with 36 degrees of freedom;
p =0.000 p =0.000

Thus, Schirmer test has reveaded a statistically reliable decrease in tear secretion in
students having suffered from COVID-19 under conditions of LED bulb lighting as
compared to natural room lighting.

CONCLUSION

Our study of light sources spectral characteristics using radiospectrometric method has
revealed areliable drop in 470-500 nm range (the results are described in detail in Figures
1-5) in case of the usage of 5 Philips LED 620 warm white color spectrum (Fig. 5).

This conclusion echoes and confirms the results of our publication in 2017 [2]. Based on
that publication blue light has a negative effect on the organism, which, presumably, is
associated with the release of free radicals and, accordingly, with the expected structural
cell destruction, as well as with the reduction of cell lifespan [6].

Ocular surface disease was assessed by OSDI. Out of 200 studied subjects 100 were
healthy and 100 who have suffered from COVID-19 infection. In healthy persons a
weakly expressed OSDI category was more often revealed as compared to those infected
with COVID-19, while acute OSDI category was observed more often in those who have
suffered from COVID-109.

In students exposed to COVID-19 infection the Schirmer test revealed a statisticaly
significant decrease in tear secretion under LED lamp lighting, as compared to tear
secretion at natural room lighting. In healthy persons an average index was within the
norm, and was decreased under conditions of room LED lamp lighting.

Thus, it should be concluded that a different impact of light sources on the vision is
manifested in changes in secreted tear volume. The above-said should be taken into
account during the usage of computer monitor or electronic books in the teaching
processes.
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IJIABHOM IIOBEPXHOCTH Y 3/I0POBBIX U JIMILI, IEPEHECIINX COVID-19

Jleean Muke/la03e1, Huno Kapanao3e1, Jlasuo ,Zlezmﬁamewml, Huno llxseduanul,
Hana Huﬂuﬂ3, Hukonos T euﬂouanul, Anekcanop llu6a03el, Hyzzap I' omu03e2,
Janu Kananoaose®, Jasud Huéaoze™”

! Toummcexuii TOCYIapCTBEHHBI MEAUIMHCKUI YHUBEpPCUTET, ['py3usd; ZBaTYMCKI/Iﬁ
rocynapcTBeHHblll yHuBepcuteT uM. lllora Pycrasenu, I'py3us; ~ YHusepcuter um. I'purona
PobGakumze, Tounucu, ['pysus; New Hospital, Tounucu, I'py3us

PE3IOME

JnurensHoe W GE3KOHTPOJBHOE HCIIOIH30BAHHE COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTHH,
0COOEHHO B Tporeccax 00y4eHUs U 00pa30BaHMs, 3HAUUTEIBFHO CBS3aHO C BOZHUKHOBEHHEM OQ-
TaJIbMOJIOTMYECKUX IPOOIEeM Cpelr CTYyNEeHTOB. BaxkHylo pojb HUIpaeT M3y4eHHE CIEKTPalbHBIX
XapaKTepPUCTHK HMCTOYHUKOB CBETa C MCIOJB30BaHUEM PpaJMOCHEKTpaibHOro Metoxa. Mccie-
JIOBAaHHE BBISBUIIO JIOCTOBEPHBIM ymajok B ciydae ucrnonb3oBanus LED-620 remioro, Gernoro
cnekrpa B jauamnazone 470-500 nanomerpa. Cnabo u octpo BhipakeHHble OSDI kareropuu c
UHJCKCOM 3a00JIeBaHUs TNIA3HOW MMOBEPXHOCTH CpeOu CTyAeHTOB, mnepeHecmnx Covid-19,
KOJIMYECTBEHHO HAMHOIO MPEBBINIACT KOJMYSCTBO HEHMH(UIMPOBAHHBIX CTYACHTOB. B ycrnoBHsX
ocsewennss LED mammoukoii, Tect llupmepa cpeau nepenecmmx COVID-19 BeisiBun ymeHb-
IIeHWe CIIe30BBIAeNeHns, X0Tss U y HemepeHecmmx COVID-19 B ycmosmsax ocemenus LED
KOMHATHOM JIAMIIOYKOM TaK)K€ YMEHBIIIASTCS CIIC30BBLICIICHHE.

Takum 00pa3oM, O4eHb BaKHO OLIEHUTH BIHMSHUE CIIEKTPATbHBIX XapakrepucTuk LED mammoukn
Ha IJ1a3, [10 CPAaBHEHUIO C BIMSIHUEM JIAMIIOYKH HaKaJIUBAHMUS.
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QUANTITATIVE STUDY OF SOME BIOLOGICALLY ACTIVE IONS
IN THE FRESH WATERS OF SUKHCHE VILLAGE

(KHONI MUNICIPALITY, IMERETI REGION) AND THEIR
SIGNIFICANCE FOR THE VITALITY OF LIVING ORGANISMS

Manuchar Chikovani, Nana Julakidze, Magdana Jikia, 1zolda Lomsianidze,
| zolda Didbaridze, Anna Mogeladze

Kutaisi Akaki Tsereteli State University, Georgia

For thefirst time, the hydrochemical examination of the spring waters of Sukhche village of
Khoni municipality was conducted. The content of magnesium and calcium ions, bicarbonate
ions, chloride ions, sulfate ions, dry balance, permanganate oxidizability, dissolved oxygen,
DOM and carbon dioxide content has been determined. Relatively simple and fast chemical
and physical-chemical methods with good reproducibility were selected for determination.
Biogenic substances were determined by the photometric method. The content of the above-
mentioned ions from the spring water s of Sukhche village of Khoni municipality iswithin the
norm and itsuse for drinking and from the agricultural point of view is appropriate.

Keywords: Spring waters, ions, biogenic elements, titrant, indicator

Aim. We aimed to study the hydrochemical composition of the spring waters of Sukhche
village of Khoni municipality. The importance of magnesium and calcium, as well as
chlorine ions in managing the life processes of human, animal and plant organisms has
been taken into account. The aim of our research was to study Mg?*, Ca?*, HCO; . CI7,
S0,%, CO,, permanganate oxidizability, oxygen content, BBMs, dry balance, and content
of biogenic elements in the spring waters of Sukhche village of Khoni municipality.

Introduction. During rain, a large part of the water enters the ground. First it passes
through the loose layer of the ground, then it goes deeper into the ground. It will pass
through the sand, pebbles and stones. Thisis the way how the water is cleaned. Finaly, it
passes through that layer. which does not carry water. Clean water is collected in the
ground. A person digs the ground in such a place. The well is a deep and narrow pit.
There is water at the bottom of it. The heat of the sun does not penetrate deep into the
earth. That's why the well water is cold. They take out water from the well with a vessel
and drink it. Sometimes the bottom layer of the earth is sloping. Because of this, water
cannot be accumulated. It flows into the ground. In the end, it can go up. Thisis how the
source appears, which is also cold and clean. A person drinks spring water. While moving
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through the soil crust, water acquires many substances, including salts, and a specific
composition is formed. The amount of salts in water varies within wide limits, their total
concentration e.i. the mineralization is relatively low in surface water and significantly
high in groundwater [9].

Natural waters contain almost all the chemical elements in different concentrations —
calcium, magnesium, sodium, potassium and iron cations are usually found in fresh
water, and chloride, sulfate and bicarbonate ions are mainly found in anions. Natura
waters have an approximately neutral reaction due to equal amounts of opposite charges.
The total concentration of cations in water is equal to the total concentration of anions.
One of the main tasks when investigating the composition of water was to determine the
content of ions. The human body receives macro- and microelements from the
environment with food, water or, rarely, air. The relationship between the physical-
chemical characteristics of the elements and their biological activity alows predicting the
expected result of the compounds of these elements entering the body [1].

Magnesium and calcium belong to the elements of life. The difference between the
properties of magnesium and calcium cations is related to the different density of positive
charge on their surface. The magnesium ion has a smaller radius, it hydrates better. Its
free atomic orbitals interact with the unshared electron pairs of oxygen of water
molecules by forming fairly stable agua complexes. Hydrated magnesium cation is
hydrolyzed unlike calcium cation. The ability of magnesium cation to form a complex is
greater than that of calcium ion, but the latter forms strong complexes with amino acids
and proteins. In the human body the content of magnesium is 0.04%, and that of calcium
is 14%. Magnesium cation, similar to calcium cation, is mainly an intracellular ion and
causes the constant osmotic pressure in it. Magnesium cation is the main activator of
enzymatic reactions. it activates oxidative phosphorylation, DNA replication and bone
tissue mineralization enzymes. In intracellular fluid magnesium cation forms complexes
with ATP and ADP anions. Magnesium cation is the most important central ion in the
chlorophyll cluster of metalloprophyrin. Photosynthesis takes place with its participation.
Magnesium ions inhibit the release of some substances from the body (for example,
acetylcholing) and promote others (for example, cholesterol), unlike calcium ions, which,
on the contrary, inhibit the release of cholesterol, while stimulating the release of
acetylcholine. The absorption of calcium from food products mainly depends on vitamin
D. Unlike magnesium ions, calcium ions are concentrated in the intercellular fluid. It is
the main component of bone tissue.

When the calcium ion concentration in the blood plasma decreases, mineral compounds
are opened and the calcium cation content in the plasmaincreases due to hormonal action.
Thyroid hormone activates salt secretion in bone tissue. Calcium ions are involved in
nerve impulse transmission, muscle contraction, heart rhythm regulation, blood clotting
process. Calcium ions inhibit the excitability of the central nervous system. And the
reduction of its concentration causes seizures [6].
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In the human body carbon content is 21.15%. It isincluded in all tissues and cells. in the
form of an insignificant organic substance. From inorganic carbon compounds, carbon
(IV) oxide, carbonic acid and its salts, hydrocyanic acid and its salts have medical
biological importance.

Oxygen forms a double bond due to the presence of two unpaired electrons. Unlike sulfur
atoms, it cannot increase the valency by removing electrons. Two unshared electron pairs
alow the oxygen atom to form a donor-acceptor bond with each other. It uses both
electron pairs to form a hydrogen bond. Without oxygen, it is impossible to carry out
numerous, extremely important life processes. In particular, breathing, oxidation of the
substrate, the main function of oxygen in the body is the oxidation of substances and the
release of energy. Biological oxidation can be free when the released energy is converted
into heat and chelated, and reactive when the released energy is used to drive endoergic
reactions. It is important for the cell that oxygen is completely restored, otherwise its
various active forms are obtained: superoxide anion-radical, hydroperoxide and
hydroxide radicals, hydrogen peroxide and singlet oxygen. The body is protected from
active forms of oxygen through the antioxidant system. It consists of the enzymes
superoxide dismutase and catalase. Under the action of the former, the peroxide radical is
transformed into oxygen and hydrogen peroxide, which, under the action of catalase,
produces water and oxygen. Oxygen and its compounds are less active ligands. One liter
of blood plasma dissolves five milliliters of oxygen. Hemoglobin has the function of
carrying iron, which forms oxyhemoglobin with oxygen. With the help of this complex,
one ml of blood can carry 250 ml of oxygen.

The large radius of the sulfur atom and relatively small electronegativity in the inner
electronic screen and the presence of avacant 3d orbital in the outer electron level lead to
adecrease in the energy of the sulfur-containing bonds and an increase in the polarization
of both the bonds and the unshared electron pairs in the outer level. The sulfur atom is a
very soft center in compounds that preferentialy interacts with soft easily polarizable
reagents.According to the content in the body, sulfur (0.16%) belongs to macroelements.
It is included in the composition of proteins, amino acids (cystine and cysteine),
hormones (insulin) and vitamins (B;). It contains hair creatine, bones, nervous tissue.
Sulfur contained in amino acids is oxidized in living organisms, and the final products of
oxidation are predominantly sulfates. Endogenous sulfuric acid produced in the body,
participates in the detoxification of poisonous substances — phenol, cresol, indole —
produced from amino acids by microbes in the intestines. In addition, sulfuric acid binds
to medicinal preparations, their metabolites, compounds foreign to the body and is
excreted from the body..

In the human body chlorine content is 0.15%. It is mainly present in the intercellular
fluid. The body's daily need for chlorine is 4-6 g. Chlorine ions participate in the creation
of abuffer system, in the regulation of osmotic pressure and water-salt exchange, they are
part of some enzyme systems. They have an optimal radius for passing through the cell
membrane [8].
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The main part of the southern part of the Khoni district is occupied by the Imereti plain.
The district is divided by the tributaries of the rivers: Tskhenistskali and Gubistskali. The
plain is made up of Quaternary pebbles, sands, loams and clays. To the north of the plain,
the hilly foothills of Kolkheti, built with Paleocene-Eocene limestones, extend in a
narrow strip. The district is located in the region of humid subtropical climate of the sea
and is characterized by the adtitudina zonation of the air to match the terrain. In the
middle mountainous zone, there is a cold winter and along cool summer humid weather,
similar to the weather in the highest places of the region on the Askhi plateau, with the
difference that the summer there is short. In addition, precipitation is more abundant in
the middle mountainous zone than in the foothills and lowlands. The main river is
Tskhenigtskdi, it isjoined by the heavily branched Satsiskvilo river, aswell as Gordi water and
Sukhche water. The second big river is Gubistskali, its tributaries within the district are:
Upper (Zemo) Kukhi and Middle (Shua) Kukhi. There is a karst river on the Askhi massif.
Alluvial soil of medium and large thickness is devel oped along the rivers on the plain [7].

Judging the experiment. The relevance of the issue lies in the fact that the content of the
above-mentioned ions was determined for the first time in the given waters, for which
highly sensitive methods were chosen [2-5]. Thus, Mg®, Ca?*, HCO; were determined
for the first timein the spring waters of Sukhche village of Khoni municipality. Cl~, SO*
ions, CO,, permanganate oxidizability, oxygen content, HBMs, dry balance, biogenic
elements — by chemical and photometric methods. The results of the analysis are given in
Table 1.

Tablel
Hydrochemical investigation of some spring water s of
Sukhche village of Khoni municipality, Mg/L
2
. 5
Regional o §, - | E
names of 2 o+ 2| O - > o 8 > )
spring I = 0 S = <
waters S % ﬁ B
B £ = fo]
7 5= 2
5 ~ % a
1| Suchkhela | 7.42 | 0.016 | 3.38 | 0.16 | 454 | 1.04 | 410 | 256 | 0.82 | 0.84 | 1.090
2| Khidi 754 | 0029 | 146 | 041 | 218 | 058 | 352 | 224 | 016 | 062 |1.021
3| Bzanara 7.68 | 0012 | 356 | 0.05 | 3.98 | 0.68 | 3.02 | 1.98 | 048 | 0.66 |0.963
4| Mogeladze | 7.49 | 0.016 | 351 | 052 | 471 | 1.02 | 288 | 154 | 090 | 1.82 |0.954
5| Jelias 7.32 (0021 | 492 | 1.92 | 712 | 1.06 | 3.07 | 230 | 088 | 202 | 1141
6| Coldspring | 7.34 | 0.013 | 544 | 1.62 | 6.94 | 1.08 | 310 | 225 | 114 | 218 |1.075
7| Khurtsilava | 7.24 | 0.025 | 494 | 154 | 6.98 | 0.72 | 339 | 230 | 064 | 174 |1.780
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Mg®, the ion in the largest amount is contained in the source of Jelias 1.92 mg/l. Its
content is the smallest in the Bzanara spring at 0.05 mg/l SO,* .

The C&?* ion content is also variable. Its relatively large amount was observed in the cold
spring at 5.44 mg/L, while Ca?* content was low at 1.46 mg/L in the Khidi spring.

The HCOs ion content is the largest in the Jelias spring at 7.12 mg/l, the content of
hydrocarbonate ions is the smallest in the Khidi spring at 2.18 mg/I.

SO, ion high concentration is recorded in the source of the Khidi at 0.29 m g/l. Bzanara
spring contains a small amount of sulfate ions at 0.012 mg/I.

The cold springwater contains a relatively large amount of ClI™ ions, 1.08 mg/l. And its
mass content is small in Bzanara spring water at 0.58 mg/I.

The content of carbonic acid gas is the highest in the cold spring at 2.18 mg/l. Sukhchela
spring contains a small amount of carbonic acid gas, 0.84 mg/I.

Permanganate oxidizability is relatively high in cold spring water 2.18 mg/l, its small
amount is fixed in Bzanara spring water 0.48 mg/I.

The oxygen content is high in Sukhchela spring, 4.10 mg/l. A relatively low
concentration of oxygen is recorded in the Mogeladze spring water at 2.88 mg/I.

The dry balance is the highest in Khurtsilava spring at 1,780 mg/l. Its content is the
smallest in the Mogeladze spring at 0.963 mg/l.

DOM;s is the highest in Sukhchela spring at 2.56 mg/l, the lowest in Mogeladze spring
water — 1.54 mg/l, DOMs.

The content of biogenic elements NO,, NOs , NHs, PO,> is lower than the detection
limit. No biogenic elements are found in the investigated spring water of Sukhche village
of Khoni municipality.

Experimental part. Methodology for deter mination of chemical elementsin water

The analyzes were carried out in the Analytical Chemistry Laboratory of Kutaisi Akaki
Tsereteli State University. The methods tested in hydrochemical practice were used for
the analysis[2].

The acidity rate was measured by the potentiometric method (potentiometer pH 673-M).
The mercurimetric method was used to determine chlorides (titrant 0.01 Hg(NOs),,
indicator (diphenyl carbazole). Hydrocarbons were determined by the acidimetric method
(titrant 0.1-0.01 N HCI, indicator methyl orange).
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The content of calcium and magnesium, as well as the total hardness of the water under
investigation, was determined by the complexonometric method (titrant 0.01 N
Complexon I111). To determine the magnesium ion content, we used eriochrome as an
indicator, we created the recommended area with an ammonia buffer, and to determine
the calcium ion, Merexide was used as an indicator. We created an alkaline area with 2N
sodium akali.

Sulfate ions were determined by the classical gravimetric method, they represent a
precipitated form BaSO,. Carbonic acid gas was determined by the alkalimetric method.
Titrant 0.1-0.01N NaOH. Indicator Phenophthalein.Oxidability was determined by the
permanganatometric method (oxidizing agent 0.01 N KMnQ,, in acidic area), titrant
0.01 N H,C,0,) [10].

The oxygen content was determined by the iodometric method (titrant 0.01 N N&,S;05).
In an akaline environment Mn(OH) is oxidized by oxygen dissolved in water and passes
into a tetravalent manganese compound, which is formed by acidifying the solution K1 in
excess |,. DOMs were determined by the mentioned method. The dry weight was
determined by the classical gravimetric method.

Biogenic substances were determined by the photometric method [11]: NO, shell
reagent, NOz; sodium salicylate, NH;" — Nessler's reagent, PO,>~ — ammonium
phosphorolybdate.

NO, - its photometric determination using Gries's reagent in the acid zone is based on
the reaction of formation of a reddish-brick-colored azo dye as a result of the interaction
of sulfanilic acid, nitrite ion and a pha-naphthylamine.

NO; — it was determined by the photocolorimetric method using sodium salicylate. The
method is based on the interaction between nitrate ions and sodium salicylate ions, in the
presence of sulfuric acid, during which the resulting yellow coloration is directly
proportional to the nitrate ion concentration.

The determination of NH," is based on the interaction between the ammonium ion and
Nessler's reagent (mercury tetra iodide) in the alkaline zone, during which the resulting
yellow coloration is directly proportional to the concentration of the ammonium ion.

PO,> was determined by the photocolorimetric method, which is based on the interaction
of orthophosphoric acid and ammonium molybdate in the acid zone, during which the
blue color formed is directly proportional to the concentration of phosphate

Conclusion. In the studied spring waters of Sukhche village of Khoni municipality, the
content of Mg, Ca*, HCOs. ClI~, SO,”, CO,, permanganate oxidizability, oxygen,
BODs and dry balance is within the norm and its use for drinking and from the economic
point of view is appropriate.
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KOJIMYECTBEHHOE U3YYEHUME HEKOTOPBIX BUOJIOI'MYECKHA
AKTHUBHBIX HOHOB B IIPECHBIX BOJJAX CEJIA CYXYE XOHCKOI'O
MYHUIHUIAJIMTETA UMEPETUHCKOI'O PETUOHA N X 3HAYEHUE
JJIs1 KU3HEJAEATEJIBHOCTH )KUBbIX OPT’TAHU3MOB

Manyuap Yurkoseanu, Hana /[ycynakuoze, Mazoana /[pcuxus,
H3zonvoa Jlomcuanuoze, Hzonvoa /luobapuoze, Auna Mozenaosze

Kyraucckuii rocynapctBeHHbiil yHuBepeutetr Axakus Lleperenu, I'py3us

PE3IOME

BriepBbie poBeZEHO IMIPOXMMHUYECKOE HCCIIEA0BaHNE POAHUKOBBIX BOJ cena Cyxue XOHCKOTo
MyHHnunaiaurera. OrnpeneneHsl MarHWd, KajdblWH, THIPOKapOOHAT, XJIOPHI H CyJIb(aTHOHBHI,
cyxol OaylaHC, IepMaHTaHaTHasE OKHCISIEMOCTh, COJIepXKaHne pacTBOpeHHoro kuciopoxna, bIIKs u
IUOKCHIA VYTJIeKHuciaoro rasza. Jlius ompemencHus ObUTM BBIOpAaHBI CPAaBHUTEIHHO IIPOCTBIC U
OBICTpBIE XMMUYECKHE W (U3UKO-XUMHYECKHE METOOBI C XOpPOIIeH BOCIPOU3BOAUMOCTBHIO.
Copepxannie OHMOTCHHBIX BEIIECTB H3y4YeHO (oTromerpuueckuM wmeronoM. CopaepikaHue BBI-
HIeyKa3aHHBIX HOHOB B POJHHUKOBOI Boze cema Cyxde XOHCKOTO MYyHHIHIIAINTETa HAXOIUTCS B
npesienax HOPMBI M €€ UCIIOJIb30BaHKE ISl TUThSI M B CEIbCKOM XO3SIHCTBE 11€JIECO00Pa3HO.
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NPETUBUAJIBHAA MUKCEJIEMA KAK IEPMATOJOI'MYECKOE
MPOSIBJEHUE MATOJIOI MU IIIUTOBUIHOM KEJE3bI

Huno B. Huckapuweunu, Huno H. Iuckapuweunu, Huno Hukypaose,
Huckapu U. Muckapuwieunu

TOummcckuii rocygapCcTBEHHBIA MEIUIIMHCKAN YHUBEPCUTET, [ py3ust

MpernéuanbHas muxceaema (IIM) — THpeomaHasi AepMonAaTHs, PeIKO BCTpevaroleecs
3a0oJieBaHNe, BhIpajkaloLieecss B U3MECHECHHH NMOBEPXHOCTH KOKH THPEOMJIHOr0 XapakTepa.
Ilo MHeHHI0 HEKOTOPBIX ABTOPOB, B OCHOBe JexuUT aucrepuo3. IIM siBisieTcsi KOXKHbIM
nposiBiieHneM aud@y3noro Toxkcuueckoro 306a (JAT3), Hapsixy ¢ SIBJEHHSIMH THPEO-
TOKCHKO032, THIEPTPO(UH [IATOBUIHONH :Keae3bl, odraabmomatuu (3k30pTansm) u
akponaxuu (CHMNTOM 0apadaHHbBIX NAJT0YEK).

KiroueBble cioBa: HpeTI/I6I/IaJ'H)Ha$I MHUKCECACMA, IIaTOJIOT U HlI/ITOBI/I,HHOfI JKEJIE3bl, AUCTEPUO3

Ipernbuansras mukcemema (ITM — ot mar. miksedema praetibiale — mepen, criepenu, tibia —
OonbIeOepIioBast KOCTh) TUPEOUIHAS ISPMONIATHsI, PEIKO BCTpeyaromieecs 3a001eBaHue,
BBIpaKAroIeecs B HU3MCHEHHH MMOBEPXHOCTH KOKH THPEOUTHOTO XapakTtepa. [1o MHEHHIO
HEKOTOPBIX aBTOPOB, B OCHOBE JIGKHUT TUCTEPUO3 — HApyIIeHHE (QYHKUIUH IUTOBUIHON
JKeJe3bl KaKk B CTOPOHY IIOBBIIICHHUS, TaK U B CTOpPOHY moHmwkenus [1, 2]. Omnaxo,
OOJIBIIIMHCTBO ABTOPOB CUMTAIOT, YTO MPH THUIOTHPEeOo3e pa3BuBaeTcs mubdys3Has wWin
JOKaNbHAs MHKCEJeMa, B TO BpeMsl KakK MpeTHOMaNbHas MuKcenaemMa — Ha (OHE TH-
neptupeosa. [Ipu aTom [IM siBisieTcst KOXKHBIM MposiBIIeHHEeM AH()(HY3HOrO TOKCHUECKOTO
300a ([AT3), Hapsay C SBICHUSMH THPEOTOKCHKO3a, THIIEPTPO(UH IIUTOBUIHOMN HKEJIE3Hl,
oransmonaTun (9K30(TaIEM) U aKpomaxuu (CHMITOM OGapabaHHBIX majouek). Kaxsrii
U3 OTHX KOMIIOHCHTOB MOMKET Pa3BHBATHCS HE3aBUCHMO JPYT OT Jpyra WIH BOOOIIE
orcyTcTBOBaTh. [IM OTHOCHTCS K MYyLMHO3aM — I'eTEpPOTeHHOH rpymie 3a0o0jeBaHUi,
XapaKTepU3YIONIMXCS OTIOKEHHEM MylHa B nepMme [3]. Mexanusm pasputus [IM no
KOHIIa HE HM3Yy4YeH, HO JIAHHBIC HCCIICJIOBAHUN CBHJIETEIHCTBYIOT O TOM, YTO TOPMOHBI
MIMTOBUIHOM KeJe3bl OKa3bIBAIOT BIMSHHE HAa CHUHTE3 M KaTraboJM3M MYyKOIOJUCa-
XapUJIOB U KoyareHa GpubpodisactaMu KoxH. [IpenoaokeH ayTOMMMYHHBIH TaTOrCHE3
IIM. IlomararoT, 9TO MPH THUIEPTUPEO3E TOSBIAIOMMECS B KPOBH IMUTOKWHBI WIN (ak-
TOPBI POCTa CTUMYJUPYIOT Tpoiudeparuio GudpodIacToB, KOTOPHIE, B CBOIO OYEPEb,
NpOLYLUPYIOT HAaKaIIMBAIOLIMECs B KOXKE TNIMKO3aMUHTJIMKaHbI, BcTpeyaercst y 1-10%
ooxpaBIX ¢ JIT3. 3aboneBanne pa3BuBaeTcs, B OHOBHOM, y keHImH ctapiie 40-50 ner.
Brepgbie [IM omucanu RicMer (1927), Keining (1928) [5].
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I[Ipy  rUCTONOTMYECKOM  HCCICAOBAHUM  BBISBISIFOT MYIIMHO3HBIC  MH(HIBTPATHI,
pasmeNsIonIue KOJIIareHOBBIC BOJIOKHA M HAKOIUICHHWE KHCJIBIX MYKOIIOIHCAXapHIoB,
3aJIeP>KUBAIOIITNX BOJY U COJIU.

[IM mposiBiseTcst IOKaIbHO U XapaKTepusyercs: JOPMHUPOBAHUEM Y3JIOB U OJIAIIEK, 4acTO
Pa3BUBAIOLINXCS HA MEPEAHUX MOBEPXHOCTIX KOHEYHOCTECH, OCOOCHHO HWXKHHUX U MMEET
CUMMETpPUYHBIH Xapakrep. CTEneHb BBIPAKECHHOCTH KOXHOTO Ipolecca ObIBaeT
pa3IMyYHOM, JepMaro3 dYacTo HE AUArHOCTUPYIOT WM PpACIEHMBAIOT Kak JPYrylo
HaTOJOTUIO: XPOHHYECKYIO K3eMy, TUM(OCTa3, aMHIOHIHbIN JINXEH U 1p. [4].

IIpuBognm kmumHWYeckuit ciydai [IM w3 mamei npakrtmku. IlammenTtka H., 70 ner,
HanpaBicHa Ha kadenpy nepmatoBeHeposioruun TIMYVY ¢ xamoOamMu Ha BBIpaKCHHBIN
OTEK, TPCIIMHBI B OOJIACTM HIDKHUX KOHEYHOCTEH, 4YYBCTBO JOKEHHs, 0oy,
HEBO3MOXKHOCTh HA/IEBAaTh KaKyro-TnO0 o0yBsh. [IpeaBapuTenbHbIil THArHO3 — aMIIONI03
KOXH.

V3 anamHe3a M3BECTHO, YTO KCHILIMHA CYMTACT ceOsl OOJBHON OKOJIO 2 JIET, NOSBHIHCH
kKanoObl Ha TIOCTETICHHOE YTOJIIECHHE KOXKHU TOJNeHEeH M cTom, OOJMe3HCHHBIC TPEIIMHBI.
HeonnokpatHo oOpamianack K JepMaTOBEHEPOJIOTY, XHPYPry IO MECTY JKHTEIbCTBA.
BrIcTaBisiich pa3nuuHBIe AMATHO3BI. XpOHHYEcKas dk3eMa, nuMdocras. Ha3nayanach
obmias  MPOTHBOBOCHAIUTENbHAS  Tepamus  (IeCCHCHOMIM3UPYIONIHEe  CPEICTBa,
AHTHOTIPOTEKTOPBI, TJIIOKOKOPTHKOCTEPOMIBI) M MECTHOE JiedeHHe (TOMHYECKUe
[JIFOKOKOPTUKOCTEPOU/IbI, CMSITYaroIiie cpencrsa), 0e3 sddexra. OObEKTUBHO KOKa
TOJICHEH W CTON YIUIOTHEHA, B CKJIAJKy HE cOOMpaeTcs, MpH Mmaibnanuu 0e300/e3HeHHa,
NpY HAJABIUBAHUH SIMKH HE OCTatoTcs. [[BeT ouara 61e1HO-pO30BbIH 63 YSTKHX TPAHUIL.
Otmeuaetcs auddysHas IuxeHuGUKanus KoKu rojeHei u cron. Ha doHe nmopaxenus
UMEIOTCS BBIP@KEHHBbIE TIIyOOKHE MONEPEYHbIe CKIAIKU W TPEIIUHBI C yBEIMYCHHEM
obrema koHeuHocteit (puc. 1).

l'ucromornyeckoe wcciaenoBaHUe KOXKHA B AMHUAEPMHCE — BBIPAKEHHBIH THIEPKEpPaTO3,
yMepeHHass aTpodus SOUAEpMHCAa CO CIVIAXHBAHMEM JIEPMaJbHBIX  COCOYKOB,
pacuIMpeHue COCyIOB BEepXHEH dYacTh OepMbl C HE3HAUUTEIBHOM MEepUBACKYJISPHOM
mumbounaHor wHMIbTparueil. KommareHoBrle BOJIOKHA YaCTHYHO Pa3BOJOKHEHBI,
MCXKAY BOJIOKHAMH FOHy6OBaTBI€ OTJIOKCHUA MylIUHA.

IIpu wuccrenoBaHuM OOIMINX, OHOXMMHYECKUX AHAIM30B KPOBH M MOYM MATOJOTHU HE
BBISIBIICHO. ['OpPMOHBI IIUTOBHIHON keme3bl: cBoboaubIi T4 26.0 mMomns/n (Hopma 9-22
Moutb/n) tupeorponHbiii ropmod (TTIY) menee 0.0025 MEn/m) anTurena K penentopam
TTL Gomee 40 En/n. Ilpu Y3U BeisBieHbl Au@y3HbIC W3MECHEHUS HIMTOBUIHBION
JKeNe3pl, THIepBacKysapu3anuss TKaHd. OCMOTPOM OKYJIHCTa TPH KOMITBIOTCPHOM
TomMorpaduu OpOUT BBISIBIICHA KapTHHA HEHPOIHIOKPHHHOTO K30 TaIbMa.

Ha ocHoBanum 51a00paTOpHBIX HCCIEIOBAHUN, KIMHHUYECKOM M THMCTOJOTHYECKOM Kap-
TUHBI BBICTAaBJICH NpeIBapUTENbHBIN AMAarHo3 — MpeTuOuanbHas Mukcenema. [lamueHt
HaIpaBJIeH HA KOHCYJNBTAUIO K DHIOKPHHOJIOTY .
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Puc. 1

3akimoueHne dHAOKpuHOora: auddy3Ho — Tokcuueckuit 300 1 cr. (BO3), dopma
CpemHel CTENeHH TSDKECTH, MEAMKAMEHTO3HBIM 3yThupeo3. AYTOMMMYHHas OQTaib-
momatust — |l crenenu, aktuBHas (aza, ¢popma — Tspkenas. [IpoBeneHo jedeHHe —
TUPO301 — 5 Mr B cytku, metunpen — 500 mr Ha 200 mi1 hu3HOIOrHYECKOTO PacTBOpa
Ne6, 3arem mpenHu3onoH — 60 Mr B CyTKH C MOCTEIYIONMM CHIDKEHHEM. [lapamiensHo
Ha3HAUCHBl OKKIIFO3MOHHBIC TMOBS3KH CO CMATYAIOMIMMH TMPOTHBOBOCIANIUATEILHBIMH
cpeactBamu — 2% canuuuioBas Masb, Ha TPELIMHBI — METHIIYPaLlUJIOBAst Mas3b.

HpI/I IIOBTOPHOM OCMOTPE I10CJIE 2 Mec. IeUcHUs PIH(i)I/IJ'ILTpaI_II/IH KOXXHW 3HA4YUTCJIBHO
YMCHBUINJIACH, ITAIUCHTKAa CMOI'JIa HOCUTH O6YBI).

TakuM 00pa3oM, MPaBIIBHO YCTAHOBJICHHBIN JMArHO3 MO3BOJMI BHISBUTH 3a00JICBAHHE IIHU-
TOBUJHOM >KeJe3bl, a aJeKBaTHAs TEpamus IpUBelia K yIy4IIeHHIO KOXKHOIO Mpolecca.
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PRETIBIAL MYXEDEMA ASA DERMATOLOGICAL SYMPTOM OF
THYROID GLAND PATHOLOGY

Nino V. Tsiskarishvili, Nino|. Tsiskarishvili, Nino Nikuradze,
Tsiskari |. Tsiskarishvili

Thilisi State Medical University, Georgia

SUMMARY

Pretibial myxedema is a form of diffuse mucinosis, in which there is an accumulation of excess
glycosaminoglicans in the dermis and the surface of the skin. Glycosaminoglicans also called
mucopolysaccharides are complex carbohydrates that are important for tissue hydration and
lubrication.The main glycosaminoglycan in pretibial myxedema is hyaluronic acid, which is made
by cells called fibrablasts. Pretibial myxedema is also known as localized myxedema, thyroid
dermatopathy and infiltrative dermatopathy.

In this article we report the case of pretibial myxedema, which has developed in a 70 years old
female patient with newly diagnosed diffuse toxic goiter.
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HHCTPYKUMA AJIS1I ABTOPOB

Kypuan “HzBectuss HaumonaabHoii Axagemum Hayk I'py3um, OmoMeIMUMHCKasi cepusi” IiedaTaer
OpHMIMHAIBHBIC CTAaThH B OONACTH OKCICPUMEHTANBbHOI OHONOrMHM, (H3HONOrMM 4YelnoBEeKa M IKUBOTHBIX H
Meauimabl. CTatbit 0030pHOT0 XapaKTepa NeYaTaroTes TOJIBKO MO 3aKa3y PEeIKOJIICTHH.

CraTby IPUHUMAIOTCS HA TPY3UHCKOM, PYCCKOM HITM aHTJIHICKOM s3bIKaX. B mo0oM ciiydyae, HE3aBUCHMO OT
SI3bIKA CTaThU, K HEH IOJDKHBI OBITh TPHIOKEHBI pediome (o0bemoMm He Gosee 250 ciioB) Ha BCEX Tpex
s3pikax. ConeprkaHue BCEX Pe3loMe JIOJDKHO OBITh CTPOrO OJMHAKOBBIM M COCTOSITH M3 3arojioBKa, aBTOPOB,
YUPEKICHYS, TJIC BBITIOJHEHA paboTa M JJAKOHMYHO U3JI0XKEHHBIX — BBE/ICHHS, IICTTH Pa00ThI, METOIUKH, OCHOBHBIX
pe3yJIbTaTOB M 3aKIIOYCHHs. B KOHIE pe3iome, M3JI0KEHHOrO Ha sI3bIKE TEKCTa CTaThH, NPUBOAATCS 4-6
KJIIOYEBBIX CJIOB.

OO0BeM CTaThH, C YYETOM BCEX PE3IOME U HILTIOCTPATUBHOIO MaTepHalia, T0JbKeH ObITh He MeHee 5 u He Oonee 12
crpanun (bpopmar A4). Jlns medataHus cratbe Oonbhiero oObema TpeOyeTcsi CrenuanbHOE COTJIache
penxoiternu. CraTbs 0OPMIIIETCSI COTIIACHO CTAHIAPTHON pyOpHKanuW: BBEJCHHE, LeNb HUCCIIEOBaHM,
MaTepual ¥ METOJbI, Pe3yJIbTaThl, 00CYKICHNE U CIIMCOK JUTEePaTypPhl, KOTOPBIN COCTaBISETCS 1O aI(aBUTY
(o amuHsAM TIEpBBIX aBTOPOB) U HyMepyeTcst. [ToceioBaTebHOCTh JOIDKHA ObITh TaKOM — CriepBa IPY3HHCKHE
WCTOYHVIKY, a 3aTeM PYCCKHE U JIaThIHOs3bIYHbIe. CCBUIKH Ha MCIIONB30BAHHYIO JIMTEPATYpPy B TEKCTE YKa3bIBAIOTCS
COOTBETCTBYIOILIMMH HOMEPaMH B KBAJpaTHbIX CKOOKax. B cIMcKe JMTepaTypbl NOJDKHBI OBITh yKa3aHbL aBTOPBI
(paMuu ¥ MHULMABI), HAMMEHOBAHHE >KypHata (KHHTH), TOJ W3aHHs, TOM, HOMEP M HOMEpa IEepBOd U
nocieaHel crpaHull. B ciyyae KHUIHM, HEOOXOAMMO YKa3aTh FOPOJ M Ha3BaHHE M3ATENbCTBA. a COOPHUKA
TPYZOB — CIIE/IyeT TaKKe yKa3aTb GaMUIIMU U HHUIUAJIBI PEJAKTOPOB.

CraThsi B PEIKOJUICTHIO IPEJCTABISIETCS KaK B pacreyataHHOM (2 9K3.) BHJE, TaK ¥ B BUJE JJICKTPOHHOU
BEpCHUHM Ha KOMITaKT-aucke (noypkHa ObiTh HaOpana B dopmare MS Word). [lnst rpy3uHCKOro Tekcra He-
o6xomuMo ucrob3oBaTh mpudt Sylfaen, a ais pycckux u naTHHOA3BIYHBIX TekcToB — Times New Roman
(pasmep 12 pt). Mesxcrpounsiii uaTepsai — 1,5, mosst: ciea 3,0 cM, cBepxy u cHusy 2,5 cM, cripaBa — 1,5 cm.
YepHo-6enbie rpaduku TOKHBI OBITH MpeACTaBICHBI B Buje (aiinos ¢popmara MS Excel, npyrue yepHo-
Oenble PUCYHKH MOXKHO MPEACTaBISIT W B BHAE OPHUIMHATIOB (HEdIEKTpOHHas Bepcus). L[BeTHble
WUTIOCTPALlMK B JKypHalle He medararorcs. TekcT, Tabiuibl M rpadukd B SICKTPOHHOI BEPCHU CTaThbH
JIOJDKHBI OBITh 3amucanbl Ha koMnakT-aucke (CD) B Buae otaenbubix daitnos. HanmenoBauus (aitnos u/min
[anoK JOJDKHBI HauMHAThCS ¢ (amminu nepsoro aBropa. Ha CD nucke He HO/DKHO OBbITh JAHHBIX, HE
OTHOCSIINXCS K MaTepHanaM cTaTbi. JINCKHM aBTOpaM HE BO3BpaIlaloTcsl. Mecra pa3MeIeHus HLTIoCTpanuit
U TabJuI TOJDKHBI OBITH yKa3aHbl B TEKCTE CTaThH. IIOJMHCH K PHUCYHKaM HaOUPAarOTCs Ha OTIEIBbHOM
CTpaHHUIIE.

Cratbst 10JDKHA OBITH IOZNUCAaHa BceMH aBTopaMu. Ha mocinenHeii cTpaHuiie yka3siBaeTcst HoMep TenedoHa
U ajpec 3J.IO0YTHl OJHOTO U3 BeAymux aBTOpoB. K cTaThe HOMKHO OBITH MPUIIOKEHO HAMpPaBICHUE OT
aJIMIHHUCTPALUH YUPEKISHUS, B KOTOPOM BBIIIOTHEHA paboTa.

I[leuaTanue cTaTbM B KypHaJie oCylieCTBJSIETCH 3a CUET €€ aBTOPOB.

Penxomnnerus HanpaBiseT pyKOIHCHh CTAaThH Ha PEIEH3UPOBAHUE OOBIYHO JBYM aHOHHMHBIM pelieH3eHTaM. B
cllydae pas3HOIVIacUsl BO MHEHMSAX PELEH3CHTOB, MHEHHE OJHOro M3 wieHoB Pepakumonnoro Cosera,
CIIEIMAJIICTa COOTBETCTBYIIEH 00s1acTH, OyJeT perIatomiM.

Pycckoe pestoMe onmyONMKaHHON CTaThH MEYAaTACTCs B COOTBETCTBYIOIICH CepHH pedepaTHBHOTO KypHAIA
Poccun.

CraBath CTaThbU B PEIAKIMOHHBINA COBET MOXHO €KEIHEBHO 1O 3nekTpoHHON noute Sokhadzedodo@yahoo.com,
Iomo Coxame (599-298-348, 555-912-929) wiu B DKCICPUMEHTAIBHOM IICHTpE OWOMEIMIMHBI WM. .
BepuramBuy, yi. Totya, 14, mpod. I'. Bekas (599-587-027) wnu npod. H. Murarsapus (599-304-104).
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