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GURAM BERIA, ROIN BERIA

ABOUT REASONS OF THE CATASTROPHE IN THE BASEIN
OF RIVER VERE ON 2015 YEAR

The disaster in basin of little and harmless river Vere bridged damage
from 100, to 200 million laries.

The cyclone, tornado, thunder-storm, hails, flooding, these creations of
atmospheric instability annually attack cities, flotillas, a crop. The damage is
measured in hundreds billion dollars, the death-roll of people is estimated in
millions. The modern civilization also is powerless before them, how they were
helpless in last centuries. Two reasons explain such position: the first is power
weakness. The second is deficiency of the information. The modern civilization
has not energy to resist catastrophes. The modern science has not managed to
penetrate in foundation of the reasons of instability.

The purpose of given article is attempt to open the secret of the
mechanism leading to catastrophes and to give the chance to the peoples to
resist adequately them. Essence of ideas in the following: the latent energy is in
earth atmosphere which can start to interact with environment. It will transform
the thermal energy of air in the organized force and, as consequence, catast-
rophes begin. The nature of the latent energy quite gives in to an explanation in
classics limits. A problem is created by some erroneous postulates inherited
from the last century in the form of firm dogmas.



EDUARD CHIKVAIDZE, ALEXANDER MIMINOSHVILI

PHOTOSENSITIZED FORMATION OF BILIRUBIN FREE RADICALS
AND ANTIOXIDANT PROPERTIES OF p—CARATONE

Keywords: Bilirubin, photosensitization, -Carotene, phototherapy,
ESR

Abstract

Irradiation of Bilirubin in the presence of oxygen with blue
(Amax=450 nm), green (Amax=510 nm) and red (Amax=620 nm) light leads
to photosensitized formation of free radicals. The ESR (Electron Spin
Resonance) spectrum of free radical represents singlet with g=2.003 and
AH=1.0 mTI. Phototherapy is usually used to treat of neonatal jaundice
and hyperbilirubinemia and includes the irradiation by visible light.
However, the radical-products of bilirubin photooxidation arising during
the irradiation may be harmful and cause the side effects. Therefore, the
antioxidants are necessary to protect the newborns treated by
phototherapy from the possible harmful actions of products of bilirubin
photooxidation. It was shown that bilirubin is a photosensitizer of the
second kind. On the other hand it is also known that B-carotene is an
efficient quencher of singlet oxygen. Thus, in contrast to bilirubin, -
carotene is not a photosensitizer and its irradiation with blue, green and
red light does not produce free radicals. Irradiation of bilirubin in the
absence, and presence of B-carotene was investigated. It was found that
under irradiation of bilirubin in the presence of B-carotene formation of
bilirubin radicals decreases. Thus, B-carotene can be recommended as an
antioxidant in the treatment of phototherapy after clinical trials.

Introduction

Bilirubin is a by-product of the degradation of hemoglobin.
Bilirubin, in particular, indirect (ZZ) bilirubin is cytotoxic. The high
concentrations of bilirubin in tissues cause hyperbilirubinemia and
ultimately jaundice [1-5].

Phototherapy for treatment of hyperbilirubinemia may be
accompanied by serious complications associated with bilirubin
photooxidation and its free radical production [6-14]. Therefore, the
investigation of bilirubin photooxidation and study of the mechanisms of
formation free radicals makes possible to obtaining the pharmacological
ways for prevention possible side effects of bilirubin-phototherapy. It
should be noted, that in the USA the signs of hyperbilirubinemia in
approximately 7-8% of newborns are observed. At the same time

diagnoses of neonatal jaundice occurred more often among East Asian
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and mixed Asian than among white infants [15]. The most widespread
method of the neonatal hyperbilirubinemia treatment is phototherapy by
visible light [1, 16 -19]. It’s known that while irradiation of bilirubin in
the absence of oxygen the structural isomerization of the molecule of
bilirubin takes place: (EZ) cyclobilirubin <« (EZ) bilirubin <« (ZZ)
bilirubin <« (ZE) bilirubin. Meanwhile, (ZZ) bilirubin is a toxic
substance, which doesn’t dissolve in water and is the cause of disease-
jaundice, (EE)-cyclobilirubin dissolves in water and leaves the organism
more easily [16, 20].

At the same time, the bilirubin photooxidation product cause
different mutagenic and cancerogenic effects [6-9, 21, 22]. The products
of bilirubin photooxidation were found in the babies’ urine after
phototherapy treatment [4, 14]. To avoid the possible side effects
appeared as a result of phototherapy it is necessary to use antioxidants or
quencher of singlet oxygen, because the singlet oxygen plays significant
role in the formation of bilirubin’s radicals [23-25].

Carotene is known as an efficient quencher of singlet oxygen [5,
25, 26]. The main purpose of this study was to determine the final stable
free-radical products of bilirubin photooxidation and to investigate the
effect of B-carotene on the irradiated bilirubin.

Materials and methods

Bilirubin and B-carotene were obtained from “Sigma”. Bilirubin
was purified by chromatography method on silica gel column (L 100/400
“Chemapol” Prague).

Bilirubin as a thin layer of a powder or its solution (30 mg of pure
bilirubin was dissolved in 10 ml of chloroform or 0.05 M NaOH), also
the samples in the powder form or as chloroform solution of bilirubin (10
mg bilirubin was dissolved in 10 ml of chloroform) containing 3-carotene
(10 mg) were irradiated at atmospheric pressure and room temperature.
The samples were placed under a source of light at a distance excluding
heating of samples at prolonged irradiation. Temperature was controlled
by the mercury thermometer.

As the light source were applied two fluorescent lamps at same
time. Three types of fluorescent lamps: “Osram” L 18W/67 blue,
“Osram” L 18W/66 green and “Osram” L18W/60 red (Germany) were
used, which usually are applied for treatment with phototherapy at
Medical organizations. Using luxmeter U-116, the error ~ 12%, light flux
and the power incident on the sample were measured. The results showed
that the power incident on the sample is: in the case of the blue light 10
mW/sm?, green — 37.7 mW/sm? and red— 32.6 mW/sm?.
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For research the effect of oxygen, the samples were placed in a
glass cuvette, from which the air was pumped out up to 10> mm Hg.
Then evacuated samples were irradiated by visible light of different
wavelength. The prolonged irradiation (several hours) did not lead the
formation of the ESR spectra.

The ESR spectra were recorded by ESR-V X-band radiosp-
ectrometer equipped with a cylindrical (TMi10 Mode) cavity, with high-
frequency (HF) magnetic field modulation 100 kHz, microwave power 2
mW, the amplitude of the HF modulation 0.1 mTI. The ESR spectra were
obtained at room temperature.

As an ESR standard Mn™ ions MgO powder was used.
Measurements of absorption spectrum were carried out on Spectrometer
“Specol UV” and “Specol 20” (Karl Zeiss). The purification and ESR
measurements of blirubin were carried out under photographic safe-light.

Results and discussion

The oxidized brown bilirubin powder without purification has the
spectrum ESR  representing the singlet with AH=1.0 mTI] and g=2.003

(Fig.1).

2=2.003
9.0 mTI

M\T

Fig.1. The ESR signal of bilirubin powder without purification. The singlet
with g=2.003 and AH=1.0 mT1 belongs to bilirubin’s free radicals.

Bilirubin was purified by chromatography method on silica gel
column. After purification of the oxidized bilirubin powder in the
chromatographic column at the start remains an insoluble in chloroform
black mass, in this is concentrated all the free radicals of the oxidized
bilirubin (Fig.2).
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2=2.003 9.0 mTI
//

Fig.2. The ESR spectrum of an insoluble in chloroform black mass,
remaining at the start after purification of bilirubin on silica gel column.

In pure bilirubin powder ESR spectrum is absent, and its color is
orange (Fig.3a).

9.0 mTI
[— 2=2.003

a) H \l/

g=2.003 9.0 mTI

H
b)

NMMM-.W

P

Fig.3. The ESR signal of pure bilirubin:
a) befor irradiation;
b) after prolonged (20 hours) irradiation by blue light Amax=450 nm
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The irradiation by blue light of pure bilirubin solution in
chloroform causes the formation bilirubin’s free radicals (Fig.3b).

Apparently, with the bilirubin oxidation take place its radical
polymerization, and bilirubin free radicals entirely concentrate in the
polymer form, which is not soluble in chloroform and remains at the start
of the chromatographic column. Irradiation of pure bilirubin leads to the
formation of molecular forms of free radicals, which over time can also
polymerize.

Irradiation of the bilirubin powder in chloroform by blue, green and
red light results formation of a stable radicals with AH=1.0 mTIl and
2=2.003 (Fig.4).

—=—blue(l)
—eo—red (Il)
254 —a—green (Ill)

|
| ;4/

T T T T T T T T
0 10 20 30 40 50 60 70

Intensity (a.u.)

Time (h)
Fig.4. The change of the intensity of ESR spectrum of bilirubin powder,
irradiated by blue (I), red (IT) and green (III) light.

To reveal the chemical nature of free radicals ESR-measurements
of bilirubin solution were carried out. The parameters of the obtained
ESR spectrum of free radicals coincide with parameters of the spectrum,
which was observed at irradiation of a bilirubin powder and its
chloroform solution. It proves that the free radical belongs to bilirubin.
Prolonged irradiation of a bilirubin chloroform solution provokes the
change of solution’s colour from yellow to green and simultaneously the
spectrum of line absorption at Amax=650 nm occurs. The last one
characterizes the biliverdin solution in chloroform (Fig.5) [2, 27].

At the beginning of irradiation by visible light the concentration of
bilirubin’s free radicals increases (Fig.4). Prolonged (20 hours)
irradiation of the sample of bilirubin in vacuum does not cause formation
of free radicals. This fact proves the molecular oxygen participates in
formation of free radicals. Hence, bilirubin is a photosensitizer that
evokes the photodynamic effect of the second kind.
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Fig.5. The absorption spectrum of biliverdin chloroform solution after
irradiation by blue light.

In physiological conditions the concentration of oxygen in tissue
and plasma is less than oxygen concentration in air, despite it,
photooxidation is held effectively [27, 28]. While at irradiation of
bilirubin by visible light it passes in excited triplet state, the energy of
excitement is transferred to molecular oxygen:

Br+hv — Br' —» Br+'02

Possibly the singlet oxygen attacks bilirubin molecule in two ways
[29, 30]:

'02 + Br - BrOO* or

Br+hv > Br'+e+0:— 'O-2+Br+

After formation of the bilirubin’s free radicals, the different radical
chain reactions may occur, one of which causes formation of biliverdin
(Fig.5). Formation of biliverdin can be described by following reaction
[28]:

Br + 2 BrOO*— Bv + 2 BrOOH

It should be noted, that at physiological concentrations of bilirubin
it exhibits an antioxidant activity (Fig.6).

Biliverdin is reduced to bilirubin by biliverdin reductase (BVR) and
is regenerated when the detoxification of reactive oxygen species (ROS)
oxidizes bilirubin back to biliverdin. In this manner, low concentrations
of bilirubin can be recycled to neutralize large amount of ROS [2,26,27].

23



ROS

Biliverdin Bilirubin
BVR
Fig.6. Amplification of the neuroprotective effect of bilirubin by redox
cycling.

In the process of photooxidation the formation of bilirubin-radical
may represent the factor of mutagenic influence on the cell, apparently it
seems, that at the same time the radical reactions with the formation of
superoxide anion peroxide of hydrogen and of an active hydroxyl-radical
take place. That can cause lipid peroxidation, oxidation of membrane
proteins and cells’ membranes destruction.

Christensen and his colleagues which investigated the influence of
the irradiation by visible light of a cell lines “murine lymphoma” [6-9,
21,22] found out that the cells may be killed by bilirubin and light, most
efficiently when the cells are present in the light field suspended in a
solution of bilirubin, but the cells can be killed by their addition to
previously irradiated bilirubin-solution. It means that destruction of cells
is also caused by toxic products of bilirubin photooxidation.

To prevent the development of the possible side effects of
phototherapy treatment of hyperbilirubinemia in newborns it is necessary
to quench singlet oxygen [29-30].

B-Carotene is known as an efficient quencher of oxygen molecules
in the singlet state [5, 26]. The rate of quenching of singlet oxygen
depends on the quantity of conjugated double bonds. More the quantity
of these bonds is more effectively takes place the neutralization of
oxygen. Therefore it’s studied the influence of [-carotene on
photosensitized formation of bilirubin’s free radicals.

The ESR and absorption spectra of -carotene in chloroform or its
powder have shown that the long irradiation (24 hours) of B-carotene by
visible light (blue, Amax = 450 nm and green, Amax = 510 nm) does not
induce formation of free radicals. This confirms the fact that in
comparison with bilirubin, B-carotene is not photosensitizer.

Analysis of ESR spectra of bilirubin solution in the presence and
absence of B-carotene show that irradiation in the presence of B-carotene
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reduces formation of free radicals. The dynamics of the intensity change
of ESR signal of bilirubin powder in the presence and absence of B-
carotene under irradiation by blue light is shown in Fig.6.

It confirms the supposition that -carotene is efficient antioxidant
for bilirubin. May be suggested the following mechanism of
photoreaction:

hv

bilirubin + Oz + B-carotene» [bilirubin]* + O2 + B-carotere»

bilirubin + '02 + B-carotene» bilirubin + Oz + [B-carotereld

bilirubin + Oz + B-carotene + A

Bilirubin absorbs a photon and turns to an excited state; after the
excitement energy is transferred to singlet oxygen, which quenched by B-
carotene, and may be consumed by cis-trans isomerization of B-carotene
molecule.

Therefore it is evident that before employing the B-carotene as
antioxidant for therapy, it is necessary to reveal its action either in vitro,
or in vivo conditions.

Conclusion

Our studies suggest that bilirubin is photosensitizer of the second
kind. Formation of bilirubin's radicals under irradiation by visible light in
the presence of oxygen was observed. In the absence of oxygen exposure
of bilirubin does not result to the formation of free radicals.
Consequently, for the treatment of hyperbilirubinemia using
phototherapy to prevent the possible side effects the appropriate
antioxidant should be used. A study of the action of visible light on the
bilirubin in the presence of B-carotene showed that the concentration of
the photoinduced free radicals is significantly reduced.

Therefore, we can recommend B-carotene as an antioxidant in this
case, but it is necessary to test it either in vitro or in vivo conditions
before their application in therapeutic treatment.

Abbreviations: ESR (Electron Spin Resonance); Br (Bilirubin); Bv
(Biliverdin), ROS (Reactive oxygen species), HF (high-frequency)
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ROIN BERIA

THE RESEARCHING METODS OF APPLIED
ELECTRODINAMICS TASKS

In presented work it is distinguished the researching methods of
applied electrodynamics tasks as at a time and as a frequency diapason.
There are given the examples of using of those methods for decision of
concrete tasks. We think it will be effective for interested experts.
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ETERI GVAZAVA, ALEXANDER MIMINOSHVILI

SPECIAL THEORY OF RELATIVITY UNIVERSAL ACCESS TO
ENERGY AND ITS MASS

Energy and mass from the law of proportionality is often seen as wrong
conclusions. They say that this law means for transferring energy to the
material, which is completely unacceptable. Matter objectively existing reality,
energy is one of its characteristic values and, of course, it is quite impossible
matter to one of his qualities. Modern scientific terminology, both the term
"relativistic mass" and "stagnation mass" is outdated and only used mass
without any additional words. While the concept of a concept of relativistic
mass, some scientists believe that the students will accept the concept of
relativistic mass, which is incorrect.

Pupils from the uncertainty out of the need for the school literature in the
modern scientific terminology to be used. It is preferable to use a modern and
old-fashioned terms in parallel.
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MEJIOP AJINTEHU/I3E

AJEPHASA OITACHOCTDB PETUOHOB U OITACHOCTbDb
OKPYXKAIOHMIEN CPEJbI

KiroueBble c10Ba: sfepHbI KOHQUIUKT, cpelia, IKOCUCTEMA, CLIEHAPH,
B3pBIB, AJEpHas 3UMa

Pe3tome. PaccmoTpensl rio0albHbIE W PETHOHAIBHBIE  OMACHOCTH
SEPHOTO B3PHIBA 1 BOZMOKHBIE PEAKITIH OKPYKAIOIIEH Cpebl.

Iloka3anbl: “bazoBbli* (OCTOPOXKHBIN) CIEHapUil SJIEPHOTO B3pbIBA U
ero reorpaduueckuii aHalu3 B NPOCTPAHCTBE M BO BpeMeHH; Pe3ynbTarsl
BO3/EHCTBUS SAECPHBIX B3PHIBOB Ha KIIMMATUYECKUE U3MEHEHNUS,;

Mormnsie (15 MT) u cypoBsie (10000 MT) siepHbIe B3pBIBBI M PE3YIbTATHI
UX BIIMSHUS Ha JKUBBIE OpraHU3Mbl; PerrmoHalbHBIE €0 JKOJIOTMYECKHE ITOC-
neacTBus B ciayyae aBapuit ADC.

Busasnaenbl: [loBeneHnss 3KOCHCTEMBI B pe3ysbTaTe BHENTHETO MPHUTOKA
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MELOR ALPENIDZE, KOBA KORSANTIA

ODISHI: MORPHO-DINAMICS AND RACIONAL OPENING UP OF
BLACK SEA COAST

Key words: abrasion,eroson,beach, alluvium (drift), wares.

Are considered : Morfologcal peculiarities of the Black Sea Cost Zone.
Odishi is between Rever kelasuri and Pichori (lenght-134km), Farmation
and chaging of natural-antrogenetic coastae factors, coaster belts (zones)
moisterd offuliated zones rational usimg.

Are oflered: River Inguri allunial drifts' e laboration, coastae drifts filling
in shortage, sandy and pebbly (shingly) beaches restoration, Sea Port con-
stryction in the Region (River Inguri Coast)
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MELOR ALPENIDZE, KOBA KORSANTIA, ROMAN MAISURADZE,
LANA MZARELUA, BEKA TOGOSHVILI

ODISHI: GEOLOGICAL PERSPECTIVE (ASPECTS) OF
SUBSTRATUM AND THE WAYS OF ITS REGION ASSIMILATION

Key words: folds, seismie, brach, dunes

Are consiferend : Geological structure and tectonic conditions of
Odishi; active and passive seismic regions; meanings and fragments of the
newest tectonic moverents; the reliefs nevest Geological age; guaternary
depozits and their allocations; undergracend water and their assimilacion
ways; caves sprealing; fossilized weqth (resources) especially builoling ma-
terials , mimeral and fresh (umsalted) water.

Are displayed: On the basis of geological, lithological and techtonic
aspects substratum-prospects of racional region assimilation.
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MERAB GONGADZE
KHIKHAMTA CALCAREOUS MASSIF
The unique calcareous massif on Ratcha ridge in Western Georgia

represent the area of intensive developmenty carst proceses testified by
existense of diverse carst forms and and-ergraund rivers there.
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MERAB GONGADZE

EXODINAMICAL PROCESS ON THE NORTH CLOPE OF THE
GOMBORI MOUNTAIN

In this survey we considered the exodinamical process on the north slope
of the Gombory mountain. This process is cansed by unsistematical catting of
the trees on the slopes and also overfulfilled sheferding. Mud-rock floods is
developing, particularly in the valleys of Matany, Shavkala, Didi-Ruke, Turdo
and Ckisischevy.
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MALKHAZ GHVINJILIA

TOURING-RECREATION BASIC OF WELLNESS
INDUSTRY IN GEORGIA

Nowadays in the world there are many resorts specialize not only in
treatment of particular disease, but also provide customers with anti-stress
routes and fitness tours. The numerous thermal springs and balneology resorts
are very popular with tourists. It is very important and vital the localization of
complete set of services in one particular place. It is increasing a rate of life and
well-being in relation to the needs of the people who wants to use this service.

The main task of wellness is to avoid diseases both external and internal
signs of aging and its prevention. Wellness is a modern concept of the healthy
lifestyle, human’s good condition philosophy in all spheres of its existence -
mental, social and physical.

Georgia’s unique nature, the various climatic zones, the sea, mountains,
rivers, and forests, various mineral waters, medical herbs, balneological
resources, the centuries-old Georgian culture and traditions and the modern
scientific achievements through harmonization gives us the chance to become a
world center of the Wellness industry.

In this regard, it is worth noting the complex Wellness Centers the Rabat
positioning of Boil and Gino in the Georgian market, not only for the Georgian,
but also foreign tourists consumers. It will play an important role in the future
of the tourism industry.
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REVAZ TOLORDAVA, DALI NIKOLAISHVILI, TENGIZ
GORDEZIANI, TAMAR TOLORDAVA

PHISICAL-GEOGRAPHICAL PECULIARITIES OF THE NORTH-
EASTERN PART OF THE GEORGIAN STATE BOARDER

This article reviews geographical and cartographic peculiarities of the
north-eastern part of the Georgian-Russian State Boarder (mountain Diklosmta-
mountain Tinovroso). On the base of the analysis of the topographic maps and
their electronic analogues it is shown the vicious results of transforming the
former Soviet Republic's administrative border as a state boarder. Cartometric
analysis of the Physical-Geographical and Socio-Economic conditions of the
boundary is done. The study has revealed many examples of neglect of
international practice rules during the process of making a state boarder on the
given part. Also, it is shown the difficulties of delimitation administrative
boarder in a mountainous relief conditions and its "reincarnation" as a state
boundary without marking on the place. Results of the study are modeled in
draughts and table.
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REVAZ TOLORDAVA, DALI NIKOLAISHVILI,
BIDZINA LEMONJAVA

GEOGRAFIC-CARTOGRAPHIC ANALISIS OF LUGELA VALLEY
AND SURROUDING AREAS TOPONYMY

Toponymy consists of different information, so it takes a significant place
in the history and cultural heritage of the country's regions. Samegrelo region in
this regard is the most interesting part of Georgia, because local toponyms are
mainly Megrelian. Because of difference from Georgian language Megrelian
toponyms are distorted. The understanding of its printed forms in cartographic
and other types of geographic sources is complicated. On creating new
topographic maps in Georgian language, in order to avoid the possible
inaccuracies it is particularly actual to make an examination on scientific level
of toponymics fixed in cartographic sources.

The object of the study, Lugela gorge is located in the watershed of the
river Khobistskhali. On the process of research a fundamental examination of
cartographic and other types of geographic sources as well as a field research of
found toponyms has been made in the gorge and its surrounding territory.

Research materials and other cartographic data are modeled in tables and
maps.
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ol s Log@mme bEOILmygby® oM@ gdolodo m@ysbobdol @g-
boliBgbBmdols sdomengdsdo (Xananamsuamn M.1998:13-16).

gLoJmygbydo LE®glol aobgomsmgdol Lbgoslbgs g@o3byg godmoy-
39070, LE®gLlo@gdsdwyg s LE®gLbodgdol dgdogy  dgz0LFsgemgm
3bmgggdols gdmEog®o dpymds®gmds “mos ggaol” ©s “3MM3mbeg-
@0JB9®0” HgbHolL Lodygomgbom. 0bGoJBdu® bmggegdbmsb dgos®-
9O0m 05305(330m0 M95]30900l 25dmIyYdoggde-256d@03gd0l dgdwogy
“@o0o gged0” BHgbEBomgdolol s@obodbgdmws J3mggomo sBoydmdbols
99300960L  Bgbwg3os, AobOwomo ogm Imd@omdol  sJBogdmdols
oBgbB o 3g@omwo (P=0,001) ©s “ydd0baol” (P=0,003) boby@d-
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090> gImE0@0  ©sdadgmmdol godmog@gdsby dJoygmomdls (Hall C.
1934; 385-403). 53 dmbsb@gools do@mgdyemdsbyi dogmomgdls “3@m-

306803 g®” Lodgoosdo godmsyggdol BglGodgool dgwgagdocs.
399dmE, 0b@oJBu® 3bmggmgdbmsb Jgemgbomn msgwszgomo @gsd-
(30900l 35337 doggdo-30633 303900l gdgy (P=0,001) s domo g@-
nEOmg@o  14-pmosbo  FglGodgoolsl (P=0,004) ©gbon @sbyogro
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Aab@ol dobgogom ©gbmsb dgymegdymo  Fyeols Ldol oJ@gdols
AomEgbmdol bodizodyg godmsaggddo dodobs s dgmmgol @gsdio-
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LALI AKHALADZE, MOKHEIL KHANANASHVILI

DETERMINATION OF GLUCOSE AND CHOLESTEROL
VALUES WHEN TESTING DEFENSE REACTIONS OF
VARIOUS COMPLRXITY

We have used a model modifying active evasion response for modeling
psychogenic stress. In this model we have assessed central mechanisms of self-
regulatory behavior of animals, metabolic changes taking place in an organism
(blood), values of adaptation hormone Cortisol, indicators of carbohydrate and
lipid exchange —in the conditions of different complexity of an experiment. On
the basis of scientific literature and the results of an experiment carried out by
us, we can conclude that whenever testing various complexity protective
reactions, increase of Cortisol release, has caused glucose and cholesteremia
changes that indicate increase of sustainability of organism self-regulatory
mechanisms, facilitating adaptation to environmental conditions.
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3 >3M go Yo,
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3obgmo, gobgm-Joboygo, Jomomdmosbo yosbdgaol @oombgdls s men-
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©sb Lodb@gmols dodo@mnygengdom msbsmsbmdom o3gmgds, gobls 3-
Y@ gdom ol ds@ognos Lodo@mggeml Lbodb@gm-smdmbagagmols ©o-
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dogbgosgom 0dols, MM Lods®mggerm dpopsdos ggey®o bo-
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VAZHA TODUA, DALI BERIKASHVILI,
TSOFIO TSKVITAIA, LELA GIORGOBIANI

GENETIC RESOURSE AND THE DIVERSITY OF
GEORGIAN WILD FRUIT

The present essay introduces the results of research on wild fruit (forest
pear “Panta”, apple “Mazhalo”, sea-buckthorn and other berries). All of them
are characterized genetically. Also their variability and mutation are discussed.
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5909 Mmobsdo®o Momwgbmbomn JghJo o shogasb@es yam@@o,
30 3 bgr@ygel ©sobboo 1 @ duges®y, Eswyon bye 393beby
5 Fm-0m, @ooygbgm 40 o, aoF9@gm. 3odmoygbgm ©osdg@ol w@mls,
obggg, Omym® 3 dodEdpgbo Lodgomgds Lbgowslbgs Fo@dmdsgmm-
b0l dgdy39d0l @M.

oagsls gmomel 094gbgdgh G®sdggdols ML, bomem Jg-
@Jol s ggbgol gbgbogls 0g@osbh d@ogmdgdby, Lgger (yeoyeng-
dbg o od{gemdgdby.

oy Yms 0bOEYLs FGomermgsbo Gyggdols 3009obyg, duhbody-
ddo, abgdol gol{g@og, dowgdbs o 35M39ddo. (byawoo, bodbyms,
bo@obgbo, gobomo, sbogamos; bmdo: dggemo s sbogro bodygms, bok-
0xom, 0o, bedys; Lgbsgolbs s ob5Tol Gyoldods dowsdmgdo. ols
bdo®os og@gmgg Fomgbxobol, hbe®dmfyyl, do@@gomols Gsombgdols
AYyob3ods, 3bolidods, dpobsdgldo®s seaoegddo.

7. obogno bggaegddogo — Corylus avellana L., 3ga®. obo®o. 53039
gdygmmos  bgdmddsms — 3oMOmbsB g, gFgdol o sarggosy®
booapgodo. g4g9eaob meodol Jggos s bgos LodEyawgddo. mbo-
@ols 30935053 9dL aoohbos Loaboli sdfgg0 o ©obgbBg@mools ©o
5bmgdols Lofobsomdwgam 3mJdgwgds.

8. 0gsbo hggnmgddogo — Fraxinus exceesior L., my. bgmolbognolgdm-

o> (Oleaceae), dgp®. @obyxo. aog0(3gmgdgmos mEodol Jggos ©o
dgo LodBygerdo. 04gbgdgb mo@3dgerdo 39bkol OML, Gmam@E do-
GdEgb Lodyomgdsl, sbggg 04gbgdgb @g3ds@obdol, @owosymo@ols
> bgos Lalygbodo abgdol @osgogdgdol @O™L. Lodgy@bogm
30935053 9d0sb Ibspgds boggbo. Bmmaol bobo@IL Lgsdgh @eo-
©03790dol @AMl s OeymaE bogoms®omm bsdgomgdsl dools
2odmEggbols Jobbom. msbsdo®o MomEgbmbdomn smgdbyeo  Gmmenols
> Jgadol bobo@@l Ugodgh bgs Lobygbmdo abgools JOHmbogyeno
5535090900l AML.  gmoeols baggbl 094gbgdgb, Gmym® 3  dools
LoFobooswdwgym  Lodygoagdsl, sbggg mo®izdgangdol, @godenols, To-
M-396d40M3560 ©oogogbols, LablMgdol osgegdgdol, ©obybdg®ools
O, Amama 3 JodmEdEgb Lodygsmgdsl. ol dgdwgyboo®o 5dbo-
©g696: 20 3 Rmom@l sstbom 200 Jen Jpyws®y [yomo, ©oygbgm
1 bo-ols gobdsganmdsdo, doowgm 1 .3 3-x90 ©mgdo dsdols dgdwgy.
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09360l bgeo JgdJo godmoygbgds k@ommdgbol dmbs@bgbse. 3 do-
bboo Jg@do d@oemdsby wsogm. yodmogomgm mgdo 2-3-xg@.

939h39690s: I39bodg dbsdosbos: gmmerols s Jg@Jol boygbo
0o @omEgbmdom  domgdols  dgdmbgggedo  swodosbo  0fsdangde.
23bgegds mEodol momdols yggens @o0mbgddo.
9. agbi3mys — Hyoscyanus niger L., mx. do@anyy@dgbsbgo@ms (Solan-
aceae), dga®. (o®399d (sdomo. 0bOEgds boggloydgargddo, Lobargdols
dobanmomo, Lobomobmgdby, @Gmama 3 Lodgggas. dJobasb ©sdbe-
4o 30935057 9oL aoohbos 3sbdmmo@ymdo s @gogomasdayqhyg-
dgeo mgolgdgdo.
10. 3s@fygo — Frageria vesca L., my. go®poligddms (Rosaceae), dgp@.
(30395, 353039 gogmos meodol Gyol dJmeosh Fg@odmosbyg. 0b-
Mgds d9hdbo@gddo, Byolido@sl, Gyols dpgamgdby.

boenbay@  Jgoobsdo  do@fygol by ©s bdgaw gmommal,
3glgl ©o 3963051 0949b9d96, AMaMO 3 FoGAEYb Lodysangdsl. oyo
bgeols  9Fgmdl  m@asbobdo@sb  dos@oggdol  godmygebsl, 094gbgdgb
Lobl®gdol bmgoghmo ssgogdol, bog@oliols Jo@ol, @godanols ©o
g0 gbmol o58509dg00l, smgdmligag@mbol wOML. do@dfyzol 3964-

Aol o §396L ¢603boggb o303 5d0bemrbols, aobB@o@ol, gukol Fyeoy-
@gobo o545 gbol, bomgm—39bdmgobo osgowgdol, sliggg ayeols
Lobbado®mggdol smg@Mb e g@®mbol, do3g@mGHmboygeo ©ssgowgdols,
obgdool @AML. dodfggz0 Lolbodggdams aobG®o@ol, gom@o@ol, ©ob-
96¢9®00l ML, Sdeog@gdl Lsdgogmlbml 39bsgms@ydols dgs9-
ddgol. bgwemo bogmgo oMo Lodysmgdss Lolbaobsgmgdbmdolsl.
259256 Lobdo®ow 04gbgogh gabgdol, 89@0liddsdgemgdols, 30ydgbd-
A0 @@odgdols bodgyg@bogrme. do®@Fygol gmmeols boygbo godgo Uy-
@535600ls Lofobos@dgym Lodygoamgdss, @oeasbh oo Gom©gbmd-
00 dgozoglb go@odob C-b. opo obgagdl yymols dgz9ddgoms @o@dl
> odg0g®mgdl ol sd3eoGosl, 5RBsMmMMggdl Lolbardo®wggdl.
bodgybognm  30g30@o@gdosb dbospgds boygbo, {ggbo, hoo, bob-
>6do.

doma{ggol  3gbg@sli boggbo: 50 o 396305 @osbboo 200 den
Jogmsmyg [gomo, osygbgm 2 Losmo, aofg@gm. doowgm 50 den 3-4—
X960 ©Egdo 303g0EMmbool, gumol s®gdo Ggogoeol, s0g@emlmg@-
obol, gobB®o@ol, gomodol, JoegaolBodols @M.

dom@(gz0l dogosboli @ ggby@sls boggbo: 50 o ggby@sl s do-
eobl @oolbom 500 dgn dpywodyg Fysmo, ©ssygbgm 4 Losmols gob-
dogenmdado, gofydgm. doowgmn 200 g 3—x g Egdo Ls5ds5dg mo-
03390 g6do 39bdol, @godanols ssgswgdol, bog@obiols Jo@ol, smg@m-
b g@mbol, Gos@omols M.

do@{g30l gemaol boggbo: 20 gy bdger gomemal ©sstbom 400

den oy, ©ooggbgm 30 Fo, ao(y®gm. doowgom 100 dgo 4—xg®
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wgdo &odol [ob, @godmol, momd3dgmgdols @ssgswgdol, @sdodols,
byg@ogobol, dygsbogol, yobG®o@ols @M.

do@Fygol gmmaol bobos®do: 30 g ©ofy3doEgdygse gommenls
sslbom 200 dan Fyosmo, sumgm 5-10 Fo, ©sosygbgom 2 Losmo, go-
Tyogm, doowgm 1 .3 3-xg6 ©®gdo d@OmbJymo sbmdol, aol@Go-
Aob, go@o@ol ©dML.

do0( 930l gemaol hoo: 20 o ©s]y3Ed>3EgoY Gomemenls ©ss-
Lboo 200 den Jywsdy, seymgmn 5-10 fm., ssygbgom 2 Lossmo, doo-
wgn 1 b.3. 3-4-x960 ©egdo. bgomo Jo@fygol (g9b0 4-6 L.3. wwydo
9bes os@omm do@05b0 ©0539B0M oS35 oY@ ds >sT0sbgdds.

Lolo®pgdems do@Fygol s@ogobmeb gamo dowgds: 53 @AM
3505 s0mgoligds dJobo domemaoyg@s© oBogdo bogmogdgdgdo.

9390396905 35@Fygds dgodemgds aodmofgoml seogdaos. 53 g-
dnbgggodo do@Fyg0 300y GosmEgbmdom ¥bs odmoygbmm ob dgo-
dgo6Omn dodfyzol §39bol, boygbols o6 gmmerols bobos®dol ©mbs,
ob LEY@gbon mdgom oo do®Tygol Jomgdsby
11. 3s5ygsemo — Rubus caesius L., myx. ygogoerlgd@ms (Rosaceae), dga.
OE9bo, MIdm@o dogo®o. o309 gdgmos byyools @somb L.
bo@sbgbdo oo @omEgbmdom, L. bo@obgbols s . bodygmsl go0d-
4m9g bobwgodby, gm@dEbgedo, xobsdiodmdo, kodzobxodo, m@OLSbEO-
>do, bodyms—boyxoxsmdo. sliggg oo GomEgbmdomn bmdol, by -
ool s Lgbsgol @oombgddows yggamash mwoddo. doygaol 3@g3s-
@53 g0L 2o0hbos 5bmgdols Lofobosswdwgym, k@Mogmdols dgdbm@3909-
@0, sdmbobggergdgao, kool Lofoboowdwgym, do@edwgbo o ©sdsd-
3009090 mgolgdgdo.

doygoeols 0949bgdgb saMgmgg gerodsJBgd e 3g@omedo byg@m-
Yol Lodgy@dbognme, sbggg Bowodsmol, golB®o@ol, g9kowsb Lolb-
@Egbol @M, boyxg®  gydobs ©o mm@gBHamxs  bofersgols

Tyeogenmgobo  ©osgogdol, bgos Lalygbmdo abgdoli @osgomgdols
OB, 2509356 Lobdo®ow 04gbgdgb 3060l @@ydo ©s ggedo aodm-

bogangdoe  @@doagdoesb Lobbanwgbol, obyobol @M, dgbLE@ Y-
5300l AML godmdgibgol Labom, Laggbgdols Lobom — JHmbogywmo
FTyeogaols, hodJmgsbo k@ommmdgdol, gabgdol @M.

bgo@o s bdgmo 396300l boggbo genogl (yu@goeol, aoohbos
Logbols ©s3Fg30 mgoligdgdo, Gg3mdgbogdyemos 3(g539 @gldodg@dm-
A0 055350900L, 36933mbools @AM, bdgemo 3963G0L bobo@Al ©s
boggbls goshbos my@dwgbo s doddpgbo mgoligdgdo. by 39636-
ol Lagomos@omm dmJdgogds aoshbos. by 396300 s dol hools
04969096, OmamO 3 ©5353dg009d9e0  Lodygomgdsl, goblsgymdmgdom,
30doJlol @Aml. 3gbgds oxdxmdglgdl bofarsggdols dmJdgogost,
Lobodggdams olGodol, mo®idgagdols ©ssgsgdol @™, dodyy-
@bognm 3M935M5Ggoosb (3bmdoaos boggbo, bobos®do s Ubg.
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Rom@gdol s gem®Egdol boggbl s boba®dl (1:20) oygb-
9696 3060l @AYo ©s ygamdo godmbogmgdow, boggbgdol s ob5%-
obgdol Lobom — 3060l @oogogdols @AM, Lgsdgh gydol, @godenols
55350900l AOML.  gmonwols  gbgboels  049bgdgb GO ™MA0 Yo
Tyeogemols @aml. gglgols baggbl Lgsdgh, Omym® 3 do@Edogb body-
o0 gdals. 3obols @oogogdgdol bod y@dbogme sbosbgdym s oun-
90bg 59335390y FGomemel b gomaol bobos@Tdols Loggbgdls
000959b.

goonwmols baggbo: 1 b.3. gmmmao 1 hd. dogosdy [yoemby, ©o-
549690 4 Losmol aobdogammdsdo, doowgm 1 hd. 3-4—x96 ©ogdo
453539 20-30 Fo—om o@g. doggomo 0b@gds Byoldo®sl, dwg-
mgdbyg, d9hJbomgddo, gbol, Jpobsdggdol ©s bsgoyegdols bodo-
M96bg. o330l 5@ Lodo®mgdl.

12. 3dsgoemdstmgs — Plantago major L., my. d@sogsomdo®@mgaligd@ms

(Plantaginaceae), dga®. doxoM@g0s. 253M(3gEgdY0s Yggeaob mo-
dol Bgosb bmbsTo, abo—bogrogzgools a3g@om, gbmgdbdo, Jwobsdgg-

b0l s Bdgdol Lobsdo®mmgdby.

dOsgo@mdo®mgols bgpeo gmmamgdo shg®gdl Lolberogbsl s
obm@(3g0lL  dggar  d@oamdgdl. gobdgbogno  gomengdom  o@hgbgb
Ty gdls. d@sgomdo®mgaligob Ldognml @osgos@gdol @Ml oz90m-
9096 Lodgydbogne  Lobgggl, Gmdgeoi byl ¢denols  Lodlogbols
YOl IDogodod®gs 989JAWM0 Lodgydbogm Lodygomgdss @obs-

@0 dgogosbmdoli gmbby gukol Fyeyemols O™, 9bGgdo@ol ©s
3Oo@ol, Tyamymmgsbo @osgomgdgdbol @M.
dOsgo@do®mgols gomagdo dggemols dogogl, Fymogel, bogagd

33308699 bols 3gbLbE®MYsiEosl. ddo®Po Jmbo@mIgaro ogJyeo
0gbeno b gommao s@Ohgbl ©obgb@g@osl. bodgybogrm 3Gg35@o@ -

b0@ob 5dbogdgb boygbgol.

dOogodo®Egol gomeols boygbl dgdwgabso@o  53bowgdgb:
100 3 bdger geoemel ssbbom 500 Jan Jpywsdyg Fysmo s ss-
496gm 2 Losmol gobdogmmdsdo, aofycgm. doowgm 1 L.y 3-—xg®
gdo dodols Fob aoLE@o@ol, ©sdsgno dgogosbmdol, dysbognols
OMb. 04969896 @ogmdgdol, [y gdol, 99@O9bsyagdols Jmbs-
dobo. gmmeol baggbl 0ggbgdgb d@mbJodol, sLmdol, yogsbobggen-
ol s Lolygbmgo 3bgdol Lbgs osgswgdgdol @@mb. bgganol @mL
by sbomasb@es Gumegdl sbbsdgh dpymomy [yoml s oI
boggbl mog@msb ghmow Lgsggb.

dOogomdo®mgals mgbenols baggbo: 25 o mgbenl @oslbom 200
Joo  Jgws®yg,  boba®dmogo Mmool 2sbdogermdsdo  Sbxm@ogm,
2oV a@gm. doowgm 1 b.g. 3-x960 ©wgdo 453539 15-20 Fymom sy
39%dg309@mdol, dodol d3dBol sbmgdol wOML.

dOsgo@do®mgols gomaol boygbo: sbogmasb@ws gmmagdo Lo-
Aoy YemE  3o0gcbgm 3o0go Fymom s Lofyud by dmosmsgligm.
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dol dgdpgy, @03 Tyomo sofydmgds, (g9blofydmdo s boaElsgys
dobJobsTo  pos@odgm s gofydgm. doowgmn 1 L.y 3-xg9® ©mgdo
453539 15-20 Fymom sdg dodmaoygdo asl®@odol, gmeo@ols
AOMb. shanse aofydygmo §3960 dggeols JOMbogym gows@asml. gl
Lodgogmgds Lolo®pgdems ool w9yl s balybmdo ybgdols ob-
0gdoll M. Jobogobo o3mygbgdoliols 3960 Lolbenols ©ssgswyg-
g0l 39@bogl.

13. goo@o — Viscum album L.,ox. 0®sb@dszgeg, dgyc. @oygo. s@e-
Yoo 33gbsdgs, doGomsedo 3oMoboFmdl @ yd e Ii39bodggo-
bg. gm@Ebosgo 33gbstggool BmEgdbg 0b@wgds hool dyhjol Lobom,
2obloggm@gdom Jawog@ oMol o339 gdgeo  Fogrgbxobol, hbem®-
MFg9l, bgbsgol s bmdol @s0mbgddo. gom@ols mbggo gJbE®S@L
aoohbos  ds@mbobodgdgamo ©s  3@9bhbgol  Lofobsowdwgam  dmdg-
0965, 5dogdls 3m@9bizosl. (bgbsgo, hbm@mTyy s Lbgs).

4. ga6olyms gsbogbymol — Primula veris L., Primulaseae, 9.
xmeem®odo  bobs. o039 gdgeos  yggmasbh mwodol  Fg@do@m-
@0obg, Lowsi Jdbol Igomg o Lodygomm bmdol gmembogdl (by-
0o, bmdo, (omgxobs, Hbo@m{yy, do@Fgoeo, Geomo, 5859s).
B9O0bymsl 30g35MoGgol goshbos do@edwgbo, mywdogbo, Lsg®-
0m 3odoxsblomgdgao, sdmbobggmgdgmmo dmJdgogds, >ydxmdglgdl
0@ 3dgebyes xo@ggarol Jo@Jolb gubdgool ws gadol F59bol go-
doygemasl. godmygbgods dgoo0bsdo.

Ag@obygasl boygbo Sdenog@gol d@OmbIgeo xo®3gegdols bgs-
9305, I300gAmJLogyMos. yodmoygbgds Lobygbmdo m@asbmgdols
553509dg060b, ds53040L, Mogd@ylbgggols, gdogrmdol, Log@mm Loliy-
LEob, 0od3dgegbol s dodol dyd@Eol wosgswgdgdol, 3u9kdgi6-
@emdol, Gom@ggdol sbmgdol, ¢dsmdol, @ggds@obdol, bog@oliols
Jodol, 303mgodsdobmbols, Lydsgsbols ML

b533x@bognem 3Mg35@ 5@ gdo0:

boygbl gy@oliygasls bdgemo gomeosb Ji3gbsdols ggogoemmsd-
ol @AMl 5dboEgdgb 1 b3 ©oyi3doEgdye 33gbsdgl woslbom 1 ..
Jogmsdyg, ©s54gbgm bobggodo Losmo s oaogmn 12 hd. 2-xg6
wgdo. boggbo 3mIobobJdgdyen  kydkgedo  Jmsdbowgm. Igmmy
gl boygbdo go@odob C-L dgdggermds dEoM©gds.

Rg@obyasl ggligol baggbo: 5 g 53glgh osbboom 200 deo -
©oMg, ©o549bgm 2 Loosmo, gofydgm, doowgm 1 .3 3-4-x960 ©@gdo
39%d9309amdols, gdogomdols, Log@mm LolybEob, gdsmdols, bggen-
960l, mo3609lbgggol, mod3dgagdols s dodols d9d@ol osgswyg-
dg60bol, Gmym® 3 dodEdogbo bsdygsmgds.

A@Oobygmsl gmomol boggbo: 5-10 3 gmm@ol gbgboels ©o-
sbboom 200 g Joymsgg, ©osygbgm 1 Lm, aofydgm, doowgm 1 b.g.
3-4-x96 ©egdo gdosmdol, LogBmem Lolyl@ol, bggeo, dodmgo@odo-
berbol, Ly@ogobwols, Gog@Rggdols sbmgdol @M.
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15. JoolL@gbobbans — Chelidonium majus L., Paraveraceae L.b63dga6.
boFog9, xodo bolbodo. gogdgmgdoyamos Fomgbxobols s hbm-
gyl 65dgbo®gddo, bodgbs@bmdbo®gddo, dgoo®gdom bsjemgds@ss
Igbbodgddo o domgddo, Lodmgggans di3gbodgs. JHolEglolbansl oy-
969096 LB gbmgo@ools, 303m@E9bogmo ©ssgs©gdol, 3obol wosgswyg-
b0, gobol Lodbogbols, dbgasw dgbm@gdswo k@ogrmdgdol, 379bmols
135bdol AML. odmygbgds dgoz065To.

JoolRglolbaosl 04gbgogh LEgbmgoM@o0l, 303gMEMboymo s-
5850g00l, 3obol @osgogdols, gobol Lodlogbol, dbgemoe dgbm@(3g-
b0 dOombdgdols, 39bmol 13sbdol @M.

doaobols bobo®ddo oboboggdgh 6539390L Ly@ogobwols s 3ob-
ol bbgopolibgs osgo@gdol @M.

JoobEgbolbesl boygbl goshbos aodblbgaro s domedwgbo
ImJdgogds.  JOolGgbobbarsls §396 04gbgdgb dgdgkgdol, gmgdgdol,
356y 39do @sdgdols Imbsgomgdems, sbggg 04969096 3mI3@gligdols
Lboboo @9@9big@@mbol @AML.

b5339@bognem 3Mg35@ 5@ gdo0:

JoolRglolbesls gomaol boygbo: 1 3 bdger gommmenls ©osb-
boo 1 hd. dpyosdy, osygbgm 1 Losmo, yofydgm. doowgm 1 .3 3—

X960 ©egdo.
JoobEglolbesl gommarols bsbo®@o: 1 g biger goomal ©s-

sbboom 2 h.d. dpymo®yg, yooabymgm odsen 393babg 10 Fo—ol go-
bdoganmdodo, osygbgm 20 Fo., aofy@gm. doowgm 1 bL.g. 3-xg®
mgdo &od53pg 20 Fo—om sw@y.

9390396905 JOolBglolbeosls dmdfsdggemo  mgolgdgdol asdm
dobo dowgds 3300y mbom ob ULbgs 339b5Mggdmsb ghmow ¢bws
50 ymo.

3980390 go0ls Sy gbo: 25303980 gdEo0s bodgbo®gddo, bodg-
bod—-bmdbomgddo, dgoodgdbom bogagdowss dgbbodgddo s dowmgd-
do, OmaemO@3 bodggges, 9uam JgBow do®Egoeol, Lgbszol, hbm-
a0yl s Foamgbxoboli Lemdbo®gddo s Igbbodgddo.

16. mggregago — Prioploca graecal., myx. mg903930Lgd@ms, Asclepiada-

ceae L. d9p0. xodJg0mos. 2530390 goeos yggmysb mwoddo, domd-
05b s Bgboo Jpos® saomgddo. dobo JgdJowsb Joowgds Lygms
39003@m30bo, GMIgeloi blbos@ol Lobom 5337gddo 9939096 ©o
2odm0yggbgds gyaols osgswgdol IJmbg ssdosbgdolomgol. dodgey-
@bosgnm  30935M5Ggb0sb  5dbogdgh 40 %—0sb L3o®dEDY boygbls
(1:10). doowgm 5-10 Fggmo 2-3-x960 ©egdo aygebobberds@@gms 9g-
do@obmdols I wo II LEs@osbyg, slggg do@®osmyg@o LadJgemol m@gs-
byyano ob3ol @AOML. sgodymezgbolomgol 0b@g®ggby@ds.

17. 9go@s> — Equisetum arvense L., myx. dgo@oligd@ms, dga. mybmodo
49d0. dodygoy@o. 2530398 gdgmos meodol dpobs@ggdol bsdo®yg-
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by, d9hdbo®gddo, dpgamgdbyg, Bomemgsb, Fofgmgsb s dg@gym
AY99070. 0bOEgYds oliggg domgdls o dmlBbgddo. dgwozobsdo go-
dm0yggbgos 0@ 3d@ols Lbgopalbgs @osgogdols bsd y@bogme. dgo-
Ao 3OmboMgdym syomgddo. aodmygbgds dgwoobsdo.

d3080 203m0ygbgds, Gmam@ 3 do®degbo Ladysgmgds gyaols
©93md3gbLoMgdymo dobzol o Do@Eysdmdygebo abgdols osge©gdyg-
b0l (3obBo@o, YHgn@doR0) EOML.

300> §99b0l m@ysbobdl. gsdmoygbgds dggeo s ho®Jmgsbo
d@o@mdgool @AM, dgyigegeos 00 3dgegdol s dodEysdmdy-
3560 3bgool osgoEgdgdol WML, bobo®Al 04gbgdgb 3md3@glgdols,
bogggbgdols Lobom, §dgbl 3adl, blbol @gogogl 39bdmgsebo @osg-
500906980l EAML, byl 9Fgmdl m@gebobdowsb do®oegdols, Jgodols
2odmEggbsl, 39kgdol sdgsl. dgo@ol 0ygbgdgb gdogdol, g@hbo-
@gdol, bOGogdols s dgmgdols gobsdop®gdmse. Lobldmgdol ©o-
5350096950lols 5g9hgdls Bgogogols s blbols sbmgdsl, ohomgdl @ygo-
ol do@oagdols 2o8mwggbols Mm@ysbobdowsb.

b3 37Mbsgmm 3B g3s@sGgdo:

d3080L  dogsbmgobo baggbo: 20 g dogrsbl woslbom 200 den
Jogmomyg, ©ooggbgm 1 Lososmo, aofy®gom. doowgm 1-2 L.y 3-4—xg®
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VAZHA TODUA, DALI BERIKASHVILI, SOFIO CQVITAIA,
LELA GIORGOBIANI

THE MAIN VILD MEDICINAL PLANTS SPREAD ON THE AREA OF
ODISHA AND THEIR USE IN MEDICINE

The works discusses the results of researches for the main wild medicinal
plants spread on the area of Odisha. Here are described medicinal tree-shrubs,
liane and herbaceous plants, where their distribution, raw material supplies,
chemical composition and the use in medicine is indicated.
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M®5d0bdgdol 330 g3obg ,OMIagdoz 3OMEYE0MI496 Bobomemyo-
9Ho 5JBog®d bog@mgdl. 53 mgsmbsb@olom Ibodgbgenmgsbos of-
A0bmdozgBgools dogds. 3bmdognos, @M dBsgoe domasbl goshbos
obB0dsJBHgdoygao mgolgdgdo, olobo dswogmo oBogmdom m@yybog-
96 d5]BgM0gbols Lbgowalbgs ago@ols Labgmdgools bOws- aobgoms®-
905l. 5JBobmdogHgdol ddsgsemo dGsdo  3bmdogno  SbGodom@Eogols
30 9396AL Fomdmowygbgb [1,2,3].
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gLbTogemoao 0dbs boswogol 53 Boddo oJ@0bmBoEgd-sbs@oambolid-
960l 258039900l mo30LgdyMgdsbo. boswsagdols bodydgdowsb go-
Jmymxzomo  5J@obmdozgdgdol Lygms Jym@acgdowsb, dgodhs 4
3@ aas: d@odo AL (IYb@sb-Logy@sdm)-1, d@sdo -2, d@sdo dL-3,
ABodo Ab-4, @I gdds odmsdgmsgbgl gobomemyoydo sJGogmods.
YgbFogeomo 0dbs. Jomo sbFsamboligy®o mgoligdgdbo bmyogdmo do-
3OMMG2560bdgbolowdo, 3g@dme dogmdsdBgdogdol, gdg@obogdols, -
5930900, 5aMMdsBgMoydol o Lbgoms dodsdm.
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Mycobacterium rubrum 874, Agrobacterium tumefaciens (gobols jodmls
2odmd{g930), Xanthomonas campestris (j0ddmbEML osgo@gdols gsdmd-
(3930), Pectobacterium aroideae, Hansenula anomala , Hansenula anomala y-
141. godmygmgomo  sJGobmdozg@gdols sb@ogmbolidy®o  mgoligdgdol.
dglobgd  dggagdo ImEgdgeos  3b®ogdo. Geym®3  3bGogo©sb
hobls, oJ@B0bmdoEgBgdol gobomemaoyg®o sj@ogmds Logogeo @g-
bE-m30gJBgools Jodo@m gerobwgds Lbgoslbgs Lodgnog®om; yggans-
by oJBoydo sedmhbps ggm@y®s  db-2, opo mdyybsgls Mycobacte-
rium Rubrum 874-ob (b&wols @om@a9bgols bmbols Lowowgs 9,5 39),
Xanthomonas campestris-ob oo Pectobacterium aroideae-b (b ols oM®-
296306 bmbol Lowowgs 9 33), Staphylococcus aureus-ob (bAols @om-
@9630L bebols bowowgs 7,5 33), Escherichia coli-ob coo Agrobacterium

tumefaciens-ob (b@ol womAYbgol bmbols Lowowgs 3,5 3d) b@Ows-
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oM 5g3agbl doJBgdoGoye mgoligdgdl.

5JB0bmdozgBo IGsdo -1 sbFsambolidyd mgolgdgdl sgengbls
Actinosporangium violaceum-ols (b®@ols @osm@yybgols bmbols Lowowgs
3,5 33d), Mycobacterium rubrum 874-ols (b@@ol osm@yybgols bmbols Lo-
ogs 3,25 33d), Xanthomonas campestris-ols (bAols wosm®yybgols bemb-
ol Lowowgsl,5 dd), Staphylococcus aureus-ols (b@AEol o 3bgols
bembol Lowogwgs 1,25 3d) dJododm, bmeoem  Agrobacterium tumefaciens
-0l s Logygdgdol dododm 0yo 0bsBogdos.

J90Bg®s dGsdo -3 dod@gmozoyge mgoligdgdl sgengbl My-
cobacterium rubrum 874-ol (bAol om@yybgols bmbols Lowowgs 6
dd), Agrobacterium tumefaciens-ols (‘b®wols oM@y 3bgol bembols Logwo-
©gs 3,5 93), Staphylococcus aureus-ols (b@©ol osm@abgol bembols Lo-
opg> 1,5 33), Elythrosporangium brasiliense-b oo Actinosporangium vio-
laceum-ols (bAoOl oAy Ybgols bmbols Lowowgs 1,0 d3) dods@m,
bogm 390 0®dybogl Escherichia coli-ols oo Xanthomonas campestris-
ols Pectobacterium aroideae-ol, Hansenula anomala-ols Hansenula anomala-
ol bOS-25630m5@9d51.

3gbGogmo 1 5J306@Bog®gdols 56@ma@bold o dmJdgrgos Dmgogdmno
3030@m@6560%3dol Fodsdm

SbBoamboliGo gy@yds
HILH-md0gdHo

YBs80 | IBodo | IBsdo | IBsdo

aL-1 aL-2 aL-3 aL-4

APl wsndybgol bmbs, 33
Elythrosporangium brasiliense 1,0 0,0 1,0 0,0
Actinosporangium violaceum 3,5 0,0 1,0 0,5
Staphylococcus aureus 1,25 7,5 1,5 0,0
Escherichia coli 0,5 3,5 0,0 0,0
Mycobacterium rubrum 8§74 3,25 9,5 6,0 2,5
Agrobacterium tumefaciens 0,0 3,5 3,5 0,0
Xanthomonas campestris 1,5 9,0 0,0 2,5
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Pectobacterium aroideae 0,5 9,0 0,0 0,0

Hansenula anomala 0,0 0,0 0,0 0,0

Hansenula anomala y-141 0,0 0,0 0,0 0,0
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> gbls 0,5 9d), Xanthomonas campestris-ols (b@ol om@dybgol bm-
6ol Lowowgs 2,5 3d) @o Actinosporangium violaceum-ob -ols (b@wols
smGbgol bmbol Lowowgs 0,5 33) dJodo@m.

olobodbogos, @md  dglfsganogmo  oJHobmdogdgdowsb oG
JOM0 5@ 530 9bl 5bFoambolRY® mgolgdgdl Logyg@gdol dJods@m.
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TAMAR SHIUKASHVILI, IRINA KHATIASHVILI, DAVIT
KVARATSKELIA, ZAUR LOMTATIDZE, DAREJAN GUGUNISHVILI

ANTAGONISTIC EFFECT OF ACTINOMYCETES TOWARDS SOME
MICROORGANISMS

Actinomycetes has been isolated from brown soils of Saguramo. Microorg-

anism, actively inhibiting the growth and development of some bacteria was
selected among the actinomycetes.
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KETEVAN MAMULASHVILI, NANI RAMISHVILI, TAMAR
SHIUKASHVILI, RUSUDAN TARKASHVILI, DAVIT
KVARATSKELIA, ZAUR LOMTATIDZE, DAREJAN GUGUNISHVILI

MICROBIAL COMPOSITION OF SOME TURE (BROWN-
CORBONATE AND ALLUVIAL-ACID) WEST GEORGIAN SOILS

The qualitative and quantitative composition of saprofitic and cellulose-
degrading microorganisms in Kakheti brown-carbonate and alluvial-acid soils
has been studied. It was established that alluvial type of soils are richer with
microorganisms.
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MARINA CHURGULIA-SHURGATA

CONTRIBUTION TU THE MYCOBIOTIC DIVERSITY OF GEORGIA:
FUNGI ASSOCIATED WITH LEGUME WOODY PLANTS.

The paper deals with the data concerning microfungi on dead brenches of
legume woody plants (Albizzia julibrissin, Caesalpinia gilliesii, Cercis
siliquasrum, Gleditsia sinensis, Robinia pseudoacacia, Sophora japonica,
Wisteria sinensis). With 39 species of fungi recorded on woody legumes for the
first time in Georgia (Tbilisi and Tbilisi environs) It must be noted that
Gleditsia sinensis is not listed among host plants of fungi of Georgia.
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VARADEBULI (GENO) TSURTSUMIA, MANUCHAR TSURTSUMIA

LASER DETECTION PRINCIPLERS, THE MOST TYPICAL
EXAMPLES

The book is entirely dedicated to laser diagnostics of biology and me-
dicine. The following sections will be discussed the most interesting methods
of non destroyable diagnostics, evaluate their abilities and prospects. Here, in
the introductory chapter, defined only the main principles and some of the most
obvious example.
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