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BJIUSAHUE PEI'YJISITOPOB AHTHOTEHE3A
HA SH/IOTEJIMIA U TOHYC APTEPUIL TOJIOBHOI'O MO3T'A

E. bubunypu, H. Cakeapenuose, M. /locanenuose
T6unncckas meanumnckas Axaaemus um. I1. 1lorasze

[punsra 18.09.2009

Monyyennbie pesyibTaThl CBIETEALCTBYIOT, YTO AHCHOreHHBI (AKTOP MaKpo-
(GaraabHOro NPOHCXOKAEHHSI NPOSIBISICT CHOCOGHOCTL H3MEHSITb MECTHBIIT KPOBOTOK,
’Qoxa]hmaﬂ npsivoe AeiicTBHE HA MeXaHH3Mbl PEryJsiiiiii COKPATHMOCTH TIAJAKONH MYyCKY-
JaTypel apTepuii. OanaKo 9To AeiicTBIE NPOSIBIISICTCS TOIBLKO B YCJI0BHSIX 0HOBPEMEHHOIO
’Q Pery/IupyloIiero BJMsIHHSL MOHOAMHIOB Ha COCYANCTYIO cTeHKy. Idext dakropa Haxo-
AMTCS! B 3aBHCHMOCTH OT 1EJI0OCTHOCTH APTEPHAILHOIT BLICTHIIKH.
OTa 3aBHCHMOCTbL MOATBEPHKAACTCSI JAHHBLIMI PACYETOB NAPaMETPOB PHTMHYECKOi
‘\‘zmmmuoc'ru, BLI3BAHHOI I'MCTAMHHOM, H JaHHLIMH OIILITOB, MPOBEICHHLIX HA (POHE aK-
THBAWMHI  APEHOPELENTOPOB HOPAAPEHATNHOM. 3aBHCHMOCTL OT JHAOTENHSI H COMpsi-
KEHHOCThb l]eﬁCTBMﬂ q)alﬂ‘opa ¢ akTuBauMeii AMHHEPrHYeCKHX peuenTopoB KOCBEHHO
YKa3bIBAIOT HA JIOKAAHM3ALMIO PEUENTOPOB B JHAOTEHAJBLHBIX KJETKAX, B KOTOPbIX BO3-
MO/KHO H OCYIIECTBJISIETCSl B3AHMOCBSI3b MEALY JeiicTBIEM (AKTOPA M aMIHEPrH4eCKHMH
MeXaHH3MaMH.

Kniouesblie ¢/10Ba: aHrHOTeHHbIH (PAKTOP, SHAOTE I, TOHYC apTepHii

Metonamu GuotexHonorun u3 Makpoharos GbIIO BBIAENEHO BELIECTBO, 061aatolee
CMOCOBHOCTBIO HEKPOTH3HPOBATH OMyXosieBble KiIeTkH [S, 6]. Tlpu srom Gbino ycra-
HOBJIEHO, 4TO (akTop Hekposa onyxonn (PHO) nocTosHIO NPHCYTCTBYET B KPOBH,
T0ITOMY TPEANONAraeTCs, YTO 3TOT CEKPETOPHBII MPOLYKT BbIPAOATLIBAETCS MHOTMMH
TKaHSAMH KaK €CTECTBEHHBIH MEXAHH3M 3alMThl OPraHU3Ma OT MOPAKEHHS! OIyXOJIEBLIMH
kierkamu. Ilo xumuueckodt crpykrype ®HO mnpeacrasaser coGoit aBoiiHyio mosu-
TENTHHYIO CIIMPaib ¢ MOJIEKYJIpHOI Maccoit 70000 [2].

Buumanue npusnexaer Tot $akT, 4To Ha KynbType Tkanedt ®HO npossun cebs kak
AKTHBATOP POCTA SHAOTENHOLMTOB [4]. BbispaeHublil ap(eKT MO3BOIMI NPEANONOKUTEL
ysactve (akrtopa Kak B CTPYKTYPHOH OpraHM3allid COCYMCTOrO pyciia, Tak M B
MeXaHU3Max perysuuu 6asanbHoro Towyca. B CBA3H € 9TUM NPEANONOKEHHEM Mbl
PELIMIM  MPOBEPUTH NpsiMoe BasoakTueHoe Jeiicteye PHO B cucreme perynxuun
KPOBOCHaG)KCHVI}I FOJIOBHOIO MO3ra W BbISICHHTbL 3
HCXOIHOT'O COCTOSIHUS IHI0TEHOLUTOB.
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MATEPHUAJ U METO/bIL

OnbITHI IPOBOAMIIM HA MOIOBO3PE/IBIX KPOJTUKAX (MAcCOii 2-3 Kr), HAXOAALMXCS MO
HApKo30M. MHTEHCHBHOCTL MECTHOrO KPOBOTOKA B FOIOBHOM MO3Ie€ ONPENEIsIH METO-
7IOM BOJIOPOJIHOTO. KJIMPEHCA € TIOMOLLBIO D1EKTPO/IOB, BKHMBICHHBIX B TEMEHHYIO 30HY
KOpbI GOBLIKX nojymapHii. OHOBPEMEHHO € STUM MPOBOJMIM PETHCTPALIMIO YACTOTbI
CEPICUHBIX COKPAIICHHMI H YPOBHS CHCTEMHOTO apTepHabHOrO AaBJICHHS MOCPEICTBOM
KaTeTepa, BBEACHHOrO B Oe/IpeHHylo apTepuio. B OTAENbHBIX OMbITAX OCYLIECTBISIIH
M3MEpPEHHE JIMaMeTPa MHATIbHBIX apTePHil METOIOM NMPHKH3HEHHOH (OTOChEMKH uepe3
TPEMNaHALMOHHOE OTBEPCTHE C MOCIC/AYIONMM KOIMYECTBEHHbIM aHAJIM30M JaHHbIX.
“dakTop HeKkpo3a” BBOJMIM B OPraHU3M C TOMOLIBIO KATETepa, BBEAEHHOrO B OOLLYIO
COHHYI0 aprepuio. Henocpencteentoe Bausnue (hakTopa Ha TOHYC MMIAAKHX MBIIIIL
M3yyajii Ha H30JMPOBAHHBIX KOJILICBIX CErMEHTAX COHHOM apTephH B H30METPHUECKOM
pexume. Jlns M3yueHMss pojiM 9HAOTENMS HSKCIEPUMEHTBI MPOBOMMIM KaK HAa M30-
JIMPOBAHHBIX MHTAKTHBIX, TaK W JICOHIOTE/M3UPOBAHHBIX MPENapaTax MoCPeACTBOM
MEXaHOTPOHHOM M3MepHTENIbHOM cucTembl. B onbitax ObUT HMCTMONB30BAH HATHBHBIN
npenapatr ®HO Poccuiickoro npoussonctea (MHCTUTYT GHOOpraHHYecKoil XUMHH MM.
M.M. llemsikuna).

Jlns M3roToBeHHs M30MPOBAHHBIX COCYAMCTBIX MPENapaToB HCMONB30BATH M3-
BECTHbIH CNOCOO M3rOTOBCHHS KOMbleBbIX cermenTos [1, 3]. TTpu ucnonb3oBanmu aak-
HOrO €rocoGa 3HAUNTENLHO He MOBPEI/IACTCS aAPXHTEKTOHHKA U LENbHOCTL COCYIUCTOr0
npenapara, npICTPAHCTBEHHAsA OPHEHTALMA COCY/IMCTBIX MIAAKHX Mbilll. CTpyKTypHas
LIeJIbHOCTB Npenapara 00bIUHO KOHTPOJIUPYETCS 110/L MUKPOCKOMOM.

Ilepen HayanoMm oOMbITa KOJBUEBOH CErMEHT TOTOBUTCS MMOJ  GMHOKYJISPHBIM
MUKpOCKonoM. C MOMOMLIBbIO CHEHMabHOIO MHCTPYMEHTA TpPenapar MOMEAT B Ma-
JICHbKOH BaHOUKE MPOTOYHOI KaMepbl, B KOTOPOW Mpernapar HacaKMBAIOT HA MeTaji-
JIM4eCKUe Kprouku. OJIMH M3 KPIOYKOB JKECTKO MPHMKPEIUIeH K LUTOKY MeXaHOTpoHa. B
KayeCTBe MHUTAIOIIErO pacTBOPa MCIO/L30BaIH MPOTOUHbI pacTBop Kpebea. Konebanue
pH pactBopa nonyctumo B npesienax 7,35-7,45. TlocTOSHCTBO TeMepaTypbl pacTBopa BO
BPEMsl OTbITA MOJICPIKUBACTCS C MOMOLLLIO yibTpaTepmocTara (Ha yposhe 37 + 0,5 C°),
KOTOpbIA MepexaunBajl NojorpeTyio BOJy B BOAsHbIC PyGallkH CrieUHatbHbIX KoiG 1 B
CIMHYIO, HENPEPBIBHYIO NPOTOUHYIO CHCTEMY TEPMOCTATHPOBAHHOM KaMepbl.

PE3VJIBTATBI U UX OBCYIKJIEHUE

B pesysbTare skenepuMeHTOR GbIIO YCTAHOBJICHO, YTO B OTBET HA BHYTPUKAPOTHAHOE
seeanre ®HO B opranusm kposvka (B 03¢ 6 MKI/KI) pa3BMBajJOCh CTaTHCTHUECKH
JIOCTOBEPHOE CHWKCHHE MHTEHCHBHOCTH MECTHOTO MO3rOBOrO KPOBOTOKA B CPE/IHEM Ha
Ha 45,6% (n=6, p<0,05). Bo Bpems pasutus sddexra HM3MEHEHUS HYACTOTHI
CepEUHBIX COKPALIEHUH M CHCTEMHOro apTepHanbHOro IaBICHMS HE MPOMCXOIMIO.
MeTos0M  NPHKM3HEHHON  (POTOCHEMKH € TOCIEYIOWMM  M3MEPEHHEM  iMaMeTpa
NHaJIbHBIX apTepuii (McxoaHblit anamerp ot 20 10 140 Mkm) B otBeT Ha BBeaeHre GHO
BBISIBJICHO 3HAYMTE/LHOE CY)KEHME NMPOCBETa MUANbHBIX apTepuii B cpeanem Ha 39.6%
(p <0,05). Ha puc. 1 mpesicraBiena KapTHHa COCYAMCTOH CETH KOPbI FOJIOBHOTO MO3ra
KpoJiMKa 10 BBefieHus (A) 1 nocsie Bee/ienus (B) anruorentoro daxropa.



MecTHbIN KPOBOTOK B KOpe
ronoBHoro mMo3ra (Mn/100r/MuH)
w
o

DoH DHO

Piic. 1. MI3menenue ypoBHs MECTHOrO KpOBOTOKA B KOPE FOJIOBHOTO MO3ra KpOJHKa B pesyJibTare
BBe/lems hakTopa Hekposa omyxonn (PHO)

YuuTbiBas, UTo /1032 Npenapata, BBOAUMAs B OPraHi3M, 06ecnednBana passeieHie ero
B KPOBH /10 KOHLEHTPALIMIA, HEHAMHOTO MPEBbIUAIONNX KOHLUEHTPALMOHHbIH (HOH DHJ10-
TeHHO BbIpAOaThIBAEMOro (hakTopa, a TakKe To, YTO COCYAMCThIE ((EKTbI PasBUBATHCE
063 U3MEHEHUI CO CTOPOHBI LEHTPAILHON TeMOAMHAMMKH, Mbl BbICKA3bIBAEM MHEHHE O
BO3MOZKHOM Y4aCTHH AHIHOrCHHOIO (JaKTOpa B MEXaHH3ME PEryJIALMM MO3rOBOTO KPOBOTOKA.

A

Puc. 2. Msmenenne amameTpa nuanbHbx aprepuii Noj BAMSHIEM (akTopa Hekposa omyxonu:
A - 10 BBestenus u B — nocae Beenenus ®HO.

Kacarenbho pesynsratos eansiing ®HO Ha M301MpOBAaHHbIE MO3TOBbIE cocybl
MOJKHO CKa3aTh Cliejlyolee:

B cranpaprhoii cpene KpeGea, T.e. Ge3 106apienns B Hee KakuX-1M60 GHONOrMUECKH
aKTMBHBIX BEILECTB, TOHYC IVIaJKMX MBILIL B OTBET Ha BBeAeHHe (akrtopa (3,6 x 10®
MOJIb) HE M3MEHSICS. v




B unTakTHBIX cOocyaax aHrHoreHubiii pakTop yBENIHUMBAT AMILUTUTYy PHTMHUECKHX
COKpAILEHHH, BbI3BAHHBIX TMCTAMMHOM (IO'(’ Mojb), B cpeaHem Ha 34%. B nesn-
JIOTENIM3MPOBAHHBIX  COCY/IHCTBIX  TpenapataX d(P(eKT MOTeHUHAUMH PUTMHYECKHX
COoKpaleHui. JlanHbie CpaBHUTENILHON XapaKTEPHCTHKH BIMAHMS (JakTopa Ha cokpa-
THTEJIbHYIO aKTHBHOCTB MHTAKTHBIX M JIEOH/I0TEM3UPOBAHHBIX COCYUCTBIX MPeNapaTos
npejcTabjieHbl B Tadnuue 1.

Tabnuua 1

Buausinue (l)ﬂKT()pﬂ HEKPO3a 0NyXO0J/IH HA COKPATHTEIbHYI0 AKTHBHOCTh HHTAKTHBIX
H ICOHAOTEIU3HPOBAHHBIX COCYAHCTBIX npenapaTron

dnoTennii coxpanen IupoTenuii ynanen
IMokasatenn

KOHTDOJIb ®HO KOHTPOJIb ®HO

AMIIMTY I PUTMHYECKUX
cokpatueHuii (Mu)

I'ucramunosas peakums (M) 3,68 +0,72 6,62+ 0,96 3,97+ 0,65 6,86+ 1,32

3.59=13 545'% 1,39 0,80+ 0,47 0,93 0,53

AHrHOreHHbIH (DAKTOP B MHTAKTHBIX M J€IHAOTEM3MPOBAHHBIX COCYHAX TOTEH-
LMPOBAJl COKPATHTE/ILHbBIE KOHTPAKTYPHbIC Peakilny, Bbi3BaHHble ructamubom (10°), B
cpeanem Ha 44% (n =5, p <0,05). OnHako, 10CTOBEPHOI pasHHULbI 3PDEKTOB yeHmeH s
PeaKUMil MeX/ly MHTAKTHBIMH M J1e9H/I0TEI3MPOBAHHBIMHA TIpENapaTamMu He Gbio (CM.
Tabn. 1).

B ycnoBusX npeiBapuTesibHONH aKTHBALMM MHTAKTHOI COCYAMCTON CTEHKM HOpaj-
penanurom (10 M) (akTop anrnorenesa Bbi3biBa ABYX(a3HyIO peaKiMio H3Me-
HEHMs TOHYCa: HaualbHOE pacciabieHue ¢ MocsieyionuM MoBbIleHneM ToHyca. [lpu
9TOM, B J€IHIOTEINW3HPOBAHHBIX COCYNAX HauyajbHOE pacciablieHHe He BO3HMKAIo, a
THUITHYHBIM OTBETOM TpH AeicTernn MHO Gbiio passuTHe CTOIKOrO cokpauieHus (n = 8).
IlpeasaputenbHoe JeficTere aleTHIXOMHA HA (JOHE HOPAJAPEHATHHOBON KOHTPAKTYpbI
BBI3BIBACT 3HAYMTE/ILHOE M3MEHEHHE TOHYCA, a B JICOHOTEIM3MPOBAHHBIX COCY/IaX 3Ta
peaKiLus OTCYTCTBYET.

IpencraBieHtble  pe3ysibTaThi  CBMIAETELCTBYIOT, YTO  aHTMOTEHHBIH  (akTop
MakpoarajqbHOro  MPOMCXOkK/CHHS  MPOSIBISET  CIIOCOOHOCTh  M3MEHATh  MECTHbIi
KPOBOTOK, OKa3blBasi MPAMOE JICHCTBME Ha MEXaHW3Mbl PEryssilMd COKPATUMOCTH
IIAJIKOM MyCKyJ1aTypbl apTepuil. OiHako 9To JeHCTBHE MPOSBISETCS TOJILKO B YCIOBHAX
OJIHOBPEMEHHOIO  PEryJIMPYIOLIETO  BIMAHMS HA  COCYAMUCTYIO CTEHKY MOHOAMHHOB.
OGpauiaer Ha cebst BHUMAHHE 3aBUCHMOCTH S()()EKTOB OT LETOCTHOCTH apTepHasbHOI
BBICTHIIKH.

OTa 3aBUCMMOCTb MOATBEPIK/IACTCS JAHHBIMU PACUETOB MApaMETPOB PUTMUUECKOH
AKTUBHOCTH, BbI3BAHHOM FMCTAaMHMHOM, W J1aHHBIMH OIILITOB, TIPOBEACHHBIX Ha qJOHE
AKTHBALMK  aJIPEHOPELIENITOPOB  HOPAJAPEHATMHOM. 3aBUCMMOCTL  OT SHIOTENHS W
COMPSLKEHHOCTb  JIEHCTBMS  (DakTOpa ¢ aKTHBAlMEll AMHHEPrMYECKUX —PELenTOpoB
KOCBEHHO YKa3bIBAIOT Ha JIOKAIM3ALMIO PELENTOPOB B SHAOTENMANbHBIX KIETKAX, B
KOTOPBIX BO3MOKHO M OCYLIECTBIAETCS B3aUMOCBA3b MKy AcicTBHeM (akTopa M
aMMHEPrUYECKMMM MEXaHU3MaMHU.
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EFFECT OF ANGIOGENESIS REGULATORS
ON CEREBRAL ARTERIES’ TONE AND ENDOTHELIUM

E. Bibiluri, N. Sakvarelidze, M. Janelidze
P. Shotadze Tbilisi Medical Academy

SUMMARY

The obtained results testify that the macrophage origin angiogenic factor manifests’ the ability
to change the local blood flow and direct action on mechanisms of arterial smooth muscles
contractility. But this action takes place just in coexistence of monoamines’ regulatory action on
vessels wall.



The effect of factors depends on integrity of endothelial layer. This dependence has
been confirmed by evaluation of parameters of histamine-induced rhythmical activity and
results of experiments carried out on the background of activation of adrenergic receptors
by means of noradrenalin.

Above mentioned indirectly indicates possible localization of receptors in endothelial
cells.
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EFFECT OF SURGICAL AND CONSERVATIVE TREATMENT
INPATIENTS WITH CONDUCTIVE AND SENSORINEURAL TYPE
OF HEARING IMPAIRMENT

G. Buadze, S. Khechinashvili, M. Beridze, I. Khundadze
University Clinic of Tbilisi State Medical University

Accepted 10.11.2009

Study aimed at estimation of surgical and conservative treatment of hearing loss in
patients with chronic nasal and nasopharyngeal pathology.

One hundred and six patients aged 6 to 75 ycar‘i, 63 male and 43 female have been
investigated. Patients were grouped as adenoid vegetations, allergic and vasomotor rhinitis,
nasal polyps, deviation of nasal septum, chronic hypertrophic rhinitis. The control group
consisted of 30 healthy volunteers. Audiometric and tympanometric investigations were
performed for ascertaining the type of hearing loss. The hearing function was compared in
clinical and control groups before and after appropriate treatment. The obtained results
were statistically processed by computer software SPSS-11.0

Hearing loss has been established in 87 (82%) of the investigated patients. According to
audiometric investigations 75 patients were found to have the conductive hearing loss and 12
patients revealed the mixed type of hearing loss. After appropriate surgical and conservative
treatment, the conductive hearing impairment was significantly improved in patients of all
the clinical groups (p < 0.05). Patients with mixed type of deafness were found to have the
amelioration of hearing function without statistical significance (p <0.5).

Surgical and conservative treatment of chronic nasal and nasopharyngeal pathology
ameliorates the conductive hearing loss and has no effect on mixed type of deafness.

Key words: Conductive, sensorineural, hearing loss, audiometric, tympanometric

Impairment of hearing function is considered to be the widespread pathology all over
the world. As it is estimated, only in USA at least 28 million persons suffer from the
extensional hearing problems. More than one third of persons over the age of 75 were
handicapped to some extent of hearing loss [1]. Deafness is of three general types:
conductive, due to defect of mechanisms by which the sound is transformed to the
cochlea, sensorineural, due to diseases of cochlea and of the cochlear division of eighth
cranial nerve, and central, due to lesions of cochlear nuclei and their connections to the
primary auditory receptive areas in the temporal lobes. Chronic pathology of nose and
nasopharynx (hyperplasia, severe inflammatory diseases and tumors) often causes the
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obstruction of Eustachian tube that can result in conductive hearing loss [2]. Though, in
such patients the mixed type of hearing loss (conductive and sensorineural) is often
revealed.

The purpose of ‘the present study was to estimate the effect of surgical and
conservative treatment on conductive and mixed type of hearing loss in patients with
chronic nasal and nasopharyngeal pathology.

Patients and Methods: Study was conducted at ENT department of S. Khechinashvii
University Clinic in 1999-2007 years. One hundred and six patients aged 6 to 75 years, 63
male and 43 female have been investigated. Patients were grouped according to the type
of pathology: 30 patients with large adenoids (1% group), 22 patients with allergic and
vasomotor rhinitis (2" group), 16 patients with nasal polyps (3" group), and 20 patients
with deviation of nasal septum (4" group), 18 patients with chronic hypertrophic rhinitis.
The control group consisted of 30 healthy volunteers.

Type of hearing loss and hearing function was researched by Tonal audiometric
investigation in clinical and control groups. Character of pathology in the middle year
was ascertained by means of Tympanometer (emphasizing the Tympanometric graphs
indicating to the exudation and adhesive processes in the middle year). Audiometric and
tympanometric investigations were performed for two times, before and after treatment.
The hearing function was compared in clinical and control groups before and after
surgical and conservative treatment.

The patients who were found to have the mixed type of hearing impairment
(sensorineural and conductive), were investigated by a neurologist for ascertaining the
character of sensorineural deafness.

Surgical and conservative treatment was applied due to the type of pathology. Surgical
treatment comprised adenotomy, polypotomy, conchotomy, ultrasound disintegration of
nasal conch and septoplastics. Conservative methods include the local and general
antiallergic treatment, phonophoresis with corticosteroids, and polycerization of ears.

The obtained results were statistically processed by computer software SPSS v.11.0.
The mean values were calculated by Students t-paired test. One way ANOVA analysis
was applied to compare the means.

RESULTS

Hearing loss has been established in 87 (82%) of the investigated patients. 75 of these
patients were found to have the conductive hearing loss according to audiometer
investigations. Audiogram showed the perception decrease of low-pitched sounds with
prevalence of bone conduction resulting in falling of air line below the bone line, creating
an air-bone gap. 12 patients revealed the mixed type of hearing impairment, when the air
conduction was decreased for low and high-pitched sounds with prevalence of bone
conduction in range of high hearing frequencies.

18 patients (60%) of 1" clinical group were diagnosed to have the conductive hearing
loss. Three patients (10%) were found to have the mixed type of hearing loss. The chronic
noise trauma was suspected for sensorineural type of hearing loss in two patients and one
more patient had the history of sudden, fluctuating, unilateral hearing loss with episodic
vertigo presumably due to Meniere's disease. 16 patients (75%) of 2" clinical group



revealed the conductive hearing loss and 2 patients (10%) were established to have the
mixed type of hearing loss. Sensorineural cause was found in one patient, who had the
anamnesis of excessive use of antibiotics. In the other case, the presence of mumps
parotitis in childhood was revealed. In 3" clinical group 12 patients (75%) were
diagnosed to have the conductive hearing loss and 1 patient — to have the mixed type of
hearing loss due to presumed arterial spasm in the course of migraine. This patient
complained the nausea and vomiting during migraine attacks. In 4" clinical group
conductive hearing loss was established in 18 patients (90%). In 5" clinical group 11
patients (65%) had the conductive hearing loss. Mixed type of hearing loss was found in
6 patients (35%), when in one case, presence of viral meningitis in anamnesis, and in
other 5 cases the neurodegeneration (presbyicusis) was considered as the cause of sen-
sorineural hearing impairment. Two patients from this group additionally were diag-
nosed to have the adhesive otitis media. Indices of hearing function are given in the table 1.

After appropriate surgical and conservative treatment, the conductive hearing
impairment was significantly improved in patients of all clinical groups (p <0.05).
Patients with mixed type of deafness found to have the amelioration of hearing function
without statistical significance (p < 0.5) (Table 1).

Table 1

Comparison of hearing indexes (decibels) in conductive and mixed type of hearing
impairment in clinical groups and control before and after treatment

Type of pathology Number of Before After
persons treatment treatment
Conductive hearing impairment 75 48.6+11.2 32.749.1*
Mixed hearing impairment 12 55.54£97 49.6 8.8
Control 30 28 1:£72

Data express means (SD), * p < 0.05

DISCUSSION

Pathology of nose and nasopharynx (adenoids, nasal polyps, allergic and vasomotor
thinitis, and chronic hypertrophic rhinitis) often result in hearing disturbances due to
mechanisms by which sound is transformed to the cochlea. Obstruction of Eustachian
tube — is the main cause of conductive type of deafness. In norm the Eustachian tube is
opening during the swallowing that is regulated to some extent by salivation glands. In
cases when Eustachian tube is obstructed by mechanic processes (adenoid vegetations,
nasal polyps, tumor in pharynx) or by inflammation and adjusted edema (allergic and
vasomotor rhinitis, chronic hypertrophy rhinitis) atmospheric pressure in tympanic cave
decreases, secretarial receptors of tympanic chord become exacerbated, and salivation
increases [3]. In physiologic conditions, Eustachian tube opens, atmospheric air enters in
it and equilibrium of inner and outer atmospheric pressure is restored. Due to obstruction
of Eustachian tube the atmospheric air can not enter in middle ear and negative pressure
develops, tympanic membrane moves inward, the mucosal vessels dilate and result in

011935
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“hyperemia ex vacuo” and transsudation in tympanic cave. The resistance to sound
conduction increases and so called “acoustic impedance” develops. After appropriate
surgical and conservative treatment the mechanical and inflammatory obstruction of
Eustachian tube is abolished and normal air conduction and atmospheric pressure
equilibrium are restored, which results in diminishing the transudation, decreasing the
acoustic resistance to sound, and improvement of hearing [4].

Sensorineural deafness develops due to diseases of cochlea or the cochlear division of
eighth cranial nerve. It can have many causes, like intense, sustained noise, usage of
certain antibiotics (aminoglycosides, vancomycin) and variety of ototoxic drugs as well
that can damage the cochlear hair cells. In aged people sensorineural type of deafness
(presbycusis) often develops probably due to neuronal degeneration with progressive loss
of spiral ganglion neurons [5]. Cochlea can be damaged by infectious agents such as
rubella, mumps, purulent meningitis caused by pneumococcus and haemophilus. Progressive
sensorineural type of hearing loss was described as the later manifestation of congenital
syphilis. Infection of menings could spread along the cochlear aqueduct, the structure that
connects the CSF space with perylimph of cochlea that can also result in sensorineural
deafness [6]. In most instances episodic deafness in one year without vertigo proves to be
the Meniere disease [7]. The auditory nerve may be involved by tumors of cerebellopontine
angle, or by lymphomatous, mycotic, carcinomatous, tuberculous chronic meningitis [8].
The sudden onset of bilateral sensorineural hearing loss was reported to follow the
cardiopulmonary bypass surgery that was ascribed to microembolization [9]. It is also
proposed that spreading of inflammation from Eustachian tube to inner ear can damage
the peripheral receptor apparatus of eighth nerve and cause the pathologies such as
cochleitis and cochleoneuritis. Besides of hearing impairment, such pathologies are
characterized by the presence of various sounds in ears. Perception of high-pitched
sounds is violated in such case that is proved by audiometric investigations [10]. In the
present research the patients, who were found to have the mixed type of hearing loss
revealed the improvement of hearing function without statistical significance. This
improvement probably had the subjective character and was conditioned by amelioration
of conductive hearing due to treatment. Among these patients were the three cases with
adhesive otitis, who did not reveal even the subjective improvement. The patients with
conductive deafness after surgical and appropriate conservative treatment showed the
significant improvement of hearing function or the absolute restoration of hearing.
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353096900 woxaBLbYH, GmyOGO3 2096M0EYA0  3939Ho(30900, SEGFOY@O  ©
bOdoBm@A@o @obo@o,  3bgo@ol  mmodmbo, 3bgo@ol  dyowols 39O gds,
Jamboggmo  Jo3yd@E@amgymo  Gobodo.  LsgobiGmme Xoago  Jgowyobs 30
KobdGmyemds  3o@ds.  Ldgbohenybamdols  Godol obowagboe  godmyggbgdygm  obs
Hobsgy@o, boy@dmmgsbo >90mdgBHGos  ©s H0335603g8@0s. 1dgbols A}9bJaos
Bgodgdyge  ofbs  ganobogg®  wanggdbs s 306HGO@Bo  J3966ommdsdoy  ws
d39@bommdols Jgdwye,.

B0gagool powsdydeggds brgdmes LEsgobiBognao doggon SPSSv.11.0.

b3gbs  wadggomgdgmo  sdmshbos 87  (82%) 3530g6(L.  Jmbpghog@o  Ldy-
bahgmgbamds woga0bes 75 3o3096BL w©o Byogamo boboswol bdgbshmeubymds —
12 3530g6Hb.  bogyggobo  Jodgdpogmo  ws 306Ly@AgeBogmo  dgn@bagnmdols
Ggegase,  b3gbol  360Tg6gmmgabo 3599 mdgbgds  swgbodbsm  353096¢9dL
40bRadHoga0 L3gbsbarybymdon (p<0,05). Jghgmmo bobosmols bdgbohenebymdolals
339065@mdol Fgogasw Ldgbols 33X mdgbgos LiygdogdHhu® bolosml s@a@mybws ©>
UoBobpoga@o bo@dnbmds o6 3oohbes (p <0,5).

@bgo@ols s gbgo@-bobol  JOmboggmo  Isommmgools 33966 N
S93xmdgbgdl  geboydHhoud  Ldghsbmybymdsl ws 3603g690mg6  Vygaogemgbol o@
sbegblb @ gga L3gbohumbamdsby.
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SOOEKT XUPYPITHUECKOI'O 1 KOHCEPBATUBHOTI'O JIEUEHUSI
Y HAIHMEHTOB C KOHJIYKTUBHBIM U HEUPOCEHCOPHBIM
TUITAMUA HAPYIIEHWSI CIYXA

I'. Byaose, C. Xeuunawsunu, M. Bepuose, H. Xynoaose

VuupepcuTeTckas KiunHuka Tounncckoro 'ocy1apeTBEHHOr0 MEANLMHCKOrO YHUBEPCHTETA

PE3IOME

Llenblo IaHHOTO  MCCIIEIOBAHMSA  ABJIANOCH M3YYeHWE BJIMSHUS XHPYPrHYECKOro M KOH-
CEpBaTHBHOTO JieueHns Ha (QyHKLMIO ClyXa y MALHEHTOB ¢ XPOHMYECKON MaTosiorueil Hoca u
HOCOTTIOTKH.

Mcenenosanu cTo uiecTh MauMeHTOB B Bo3pacTe OT 6 1075 net, 63 MyXuMH U 43 JKeHLIMH.
[MauneHTOB  pasjenwiv  Ha  Clefylomue KIMHUYECKHEe TPYINMbl:  aACHOMIHbIE BEreTalluH,
IEPrUYECKNI M Ba3OMOTOPHBIH PUHUT, TOJIMIO3 HOCA, MCKPHMBJIEHHE HOCOBOM MEPErOpOIKH,
XpoHuueckuii runeptpoduueckuii punnt. Koutpoas cocrasuai 30 310poBbIX BOJIOHTEpOB. [ls
YCTAHOBJIEHHsS XapaKTepa MNaToJOrMM ClyXa TMPOBOMAMIM ayAMOMETPUYECKOe W THMIAHOMET-
puueckoe uccrenoBanus. MYHKIMIO cilyXa CPaBHHBANM B KIMHIYECKHX TPYINAX U B KOHTPOJIb-
HOIi rpynne 10 M Moc/e COOTBETCTBYIONIETNO JieueHus. Pe3ynbTaThl HCCE10BAHNS CTATHCTHYECKH
o6pabaThiBai C MOMOILBIO KOMITBLIOTEpPHOI nporpammbl SPSS v.11.0.

Hapymenue pyHkimuu ciyxa ooHapyskeHHo y 87 (82%) naumeHToB.

AyYIHOMETPUUYECKOE MCCIIEIOBAHNE YCTAHOBHIIO KOHLYKTHBHYIO TYrOYXOCTh Y 75 MalMeHTOB
CMEIIAHHYIO TYroyxocTh — y 12 mauuenToB. Ilocsie COOTBETCTBYIOLIErO XHPYPrHYECKOro u
KOHCEPBATMBHOTO JICUEHHs OTMEYaJoCh 3HAUMTENbHOE YIyulleHHe ClyXa Yy MalHeHTOB ¢
KOHLyKTHBHOI1 Tyroyxoctbio (p < 0,05). Y maumeHToB cO CMEWIAHHOIi TYrOYXOCTBIO yjlyulleHHe
clyXa HOCHIIO CyObeKTHBHBII XapaKTep 1 CTaTHCTHYECKOI 3HaunMocTH He umerio (p < 0,5).

Xupypruueckoe M KOHCEPBATMBHOE JIeYeHHEe XPOHMYECKOI MaTojoruu HOca M HOCOTNIOTKH
YJy4IIaeT ciyX y NalUMeHTOB C KOHIAYKTHBHOH TYrOyXOCTBIO M CYIIECTBEHHO He BIMAET Ha
TYroyXocCTh CMEIIAHHOTO XapaKTepa.
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bog 3936 g50. 3536y, Ly@. doma. A, 2009, ¢.35, Ne 1-2 ISSN-0321-1665
Mssectus AH I'pysuu, cep. 6uoin. A, 2009, T. 35, Ne 1-2
Proc. Georgian Acad. Sci., Biol. Ser. A, 2009, vol. 35, No 1-2

BI60M30606 GOSGMIGMGIIGMGIR0 IBITIGOL RINBI6
IN VITRO JURKAT 3I%&JR330b 3IRGIMHIGI

6. 378 ‘?Ja'z?(?ngrm, . boﬁndadg, @. o o, . olm?dlﬂmtu/‘y,
b. b gotigamo

3. Jomadol Lob. mdomoliols badgoiobem  sgomgdos; bodgwoEobm  dom-
Badbmmemgool 0bLGHoH Bl mJlowszoy@o 3GmEglgdol domgobogy®o
@53M@SGHMA0S

Jowgdyeos 17.09.2009

6580030 Foddmwpgbomos ggbmgobol sbGomJboggdo gxgddo in vitro Jurkat
IXOIRIO0L JPmBY@asbg. 3o6LbsbEg@gmos Bgbmgbmst obggdsaool Fgdwpgy Jurkat
RGOl LogmEbmolgbs@osbmds MTT  Haboo bEbBEsGHYmo dgnmeogel
dobggom, Jurkat gx@gegdol ggmE9®sBo mJbogsaoghe b@glel @gomIuis@s-
HMgd0,  Lgdg@mJbodopogemgde, m@o3m3g@mloE@smogdsmgdo, SbmGol  gobyo
029J5OMbgmo  350535360H @0 Ggbmbsblol  Fgmmmon  ©s  S6GomILoEsbG @0
3960396@0U bigdg@mbopmolidn@sbsl sjBon@mds L3gddRmgmEmigdaamae dgnmmon.

05396005, MM Fgbmgobl sbobosmgdls 333gm@eE s8mbsdamo ®mJbowsbdgGo
5JBogtmds, @53 grobrgds ®Jloggbgdo ws bgodBmygbamo LEGaloo obwyse-
Gdgmo  gobadeRel s modm3mmobsgstopgdols 3033(‘:3(101;9';]5(3001; 'Bgﬂgnrﬁ;]?mm
©>  Ug3g0mboproldgdsbol  sBog@mdel b m@obo30000.  Fgbmg
©335b5b0sM gdgm0S,  S3@gmgy, IGmEoggGSEal Bbbénaﬁmoﬁgbamn adeogﬁmbo,
653 IX9RId0L LogmEbmolybs@osbmdol JndsGgdom gmobmgds.

boggobdm  Lodyggdo: ¢gbmgobo, Jurkat gxgegdo, Vgomdswol  byggobyo, bod-
Gogdol BoG@m3@ybowo,  bydg@mJboE@sogsmgdo, 0303900 JLoEA S gog gdo,
shepol gobyo, Lydg@mdbowwolidydsbs

0 Jb0ggb-60Omp 969 LH®Agbo Lbgswslbgs ©osgogdgdols (smygdmljeng-
O0bol,  Job3gMmygbgbol, bgo@mwngbg@sEogmo ©asgoydgdol, Jo@owmb-
Hobol,  boga-39bkmgebo  @osgesgdol s Uby)  sygomgdgmo  @olg-
BoJHO@0s. 5 5350950l Log@mem  do@omso  6osbos  mJbowsiog@o
36039Lgd0L 06G9bLoGogsE0s. 0mgmgds, MM wssgeEgdgdol yobgomodgdals
SO g gBo3by Ubgowalbgs doGmygbgdols bgdmdgogdom T-@odgmEody-
ol oJBogoos  gobpdowols @  Sbm@ol  @godaogmo  bag@mgdols
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30dE0gdgdge  FoddmJdbol, T-gx@gogdol s3m3Gmbols  06&96lbogogoizosl
3965300m395L. o JbowsbHgdom  dpoes®  go@gdmdo  S3m3GMbOL  IGM@e]-
H900b oG blol s Jgg0mgds GmEbsmo mAasbobdol Vx@gonmo L@yl
Bagdol GoHOAHMILoga0 b0k dsl  gobs30Bm®mgdl.  sdslmeb  wsgogdo-
G9300, 26Losgam®gdom  360dgbgamgabos olgmo 3Mg3s@adgdols Vgddbs /dogds,
OOdEgdlsg  T-@odgmEo@gool  eflopsgog@o  dgHsdmmobdol s  s3m-
3Bmbols GgageeE0ols 1bsdo yoshbos.

Jurkat-oli Godol sEsdosbols @odgmdamsb@moyg@o T-gx @ do GeGnmE
©a83goeMgdge dnegeml Fomdmswygbl s3m3Bmbyg@o d5dsbobdgdols glsl-
Vogmoe  ©s 03m3¢mhhy 3093s@o@gdol 350boaEodgdgmo 56 ©sdn@y96-
39800 bgdmJdggdols Losbs@obm.

65d@mdol dobobos Jurkat gy Oggdol gmEaastby Jo@mgmo Fomgeo
90dbol 3560l gJLEH@sHowsb dgddbogno 3@g3sBoBol “ggbmgobo”-l zo@m-
3003 9JBOOY@o sJHog@mdol Jglifsgams.

BOLIY R JINORKIB0

IXAIQID0 JILG I

2©305601 @70 39305-GA6LGMOToMgdgmo dmdFoggdgmo T-gx@gogdo —
Jurkat  gx@gogdo  (DSMZ — Deutshe Sammulung von Mikroorganismen und
Zellkulturen, 29635605).  gxO0go0l  bosspos: RPMI 1640 (GIBSO), obsg-
(030G gdgmo  gddGombygmo  bdml dés@o  (Sigma), L-peny@edobo (4 mM),
3960G0gobols (100 gO0/daw) s bEGY3G®IoEobols (100 g@m/dan) byl3ghbos
37°C  Bed3g@sBadsty,  bodom 5%  CO,.  gJl3gmodgbBgdo  Bo@odws
AXOIIO0L 30bEgbGH®siEosby 0.3-0,6%100 mxdgoo 1 dgn s@gdo.

ofbopsgogdo bBaglol dmpgaodyds

oJbopsizog®o  LEHOgLol  Jmwgeo@gdols  dobboon  Jurkat  gx@gegdols
Lo0bggdoGom  bgbdghbosBo  gdspgds 30%-60 Fysdswol byggsbyo (H0,)
(Sigma) @obom 100 pM, obggdsgos 303R0bsdgmdls 24 Lssmols gobdsg-
@edsdo [8]. Logmbd@mmm xanal Jgseagbl 0bgsJ@unmo Jurkat gxdgogdo.

boBEmg b dmpgarodgds

boBOmagbgmo LA Lol Jopgmodgdols  dJobbom  Jurkat  gx@gegdols
Bo0bggo30m  bigldgbbosTo gdos@gds bosd@oydols boddm3@ylowo (Naniprus,
Sopharma) ©@mbom 1 M ©s 30d0bsMgmdls 0b3gdoos 24 Losmols asbdsgenm-
6530, Logmb@Omaem xaaal 99sy9696 06@sJHg®o Jurkat gx@gogdo [12].

R96mg0bols  oJBHogmdol  @slswagboe  bod®magbymo  ©s  mloygby@o
bE®glol gmbby gx@gogm Lgldghbosl gyds@dgdom 3Mg3s@od Bgbmgzobls
obon 58 33/dm ©s gobegbpom 0639353001 3Mg3s@sBmab ghmsp 24
Losmols gabdsgamdsdo.

sbBoerfbopsbBamo 3958966900 SfHog@mdol 3sbbs bpgds
Jurkat  gx@gegool  ggm@g@sdo  LMR-ob  s5Bog@mdols  asblisbog@ols
3obbom go{oMm3mgdm Px@gegdol Fobslifs® @sBasl, @olmgolsg 30 Fomols




20630gmmdsdo godyPaggdom genE@sdaghom gobymol Ggddg@sigasty (7]

by fboeobdads bsl (LX) sjBogmdol gs6bsbugds

Jurkat @930l g n@sdo LOR-0l oJBog@mdsl gbabo®sgwon Fried-ols
dgomwom  E.B. Makapenko-l  dm@ogogsoom  [2]. g96dgb@ol  oJ@ogemds
3odmobo@gos  ghmggmon/dy  omsby. ool dgdaggemdsl  Lobodogyb
O.H. Lowry-ls dgmmeom [11].

JEgIBBbGEmo 35@dsgbod o Gybmbsbbo (933)

ax@geamo  ga@@gael 336 b3gdo@gdol  @ga0lbE@sEos  HoOEIss
Gop0mb3ydHOmIgH®mby  PD-1307, Gmdgmoi  m3g@o@gdl  bydsmsa  Lob-
Bodgby 9,77 GHz dowpgmszog@o  Lobdodon 50 kHz  obggowo  sbo@ol
9339008 9@obg  (-196°C).  magolygomo  SbmEol  gobpol  poblsbwgdol
30b600 50496980 L30b-bogsbali  Go@@omdol  ©ogmoEEomom go@dsdsdl

309059 3>b% HO0Y L0JOOIRR J 0

(DETC, Sigma) (pmbom 10 3y 0,6 x 100 gxdgeby 0,5 3w s@gde) ©o Fe’'-
30H@s>@dL (0,5 3y FeSO, + 6H,0 +2,5 9y bsp@ogdols o@®s@o 10 3y 0,6 106
gx@9gebg 0,5 e sO9do). NO-Fe’'-(DETC), j083agbgdol 93@ bgdpegdl
FuobEgtogm  mbggowo  Sbm@ol  Hrd3g@sdn@sty  Bog@m@sm@mmgab  Lod-
dog@gby 20 mW [1].

3960 Jbog@swogomgdols (LOOT) goblsbog@ols dobbom goygbgdm L3ob-bo-

HIRIH USRI SO R ) Q3 309909
@byl a-ggbog-tert-dy@ombo®@mb (PBN, Sigma), wmobon 50 mM 0,6 % 100
gxGeby 0,5 3 s@Gydo [14] LOO™-L 93@ 13g)Hogol ghobwg@sgm mmsbol
B983905% @by Bog@mEsm@mgeb Loddamagdgby 20 mW.

obgdoEols  mogoliyggsmo  @oogagmgdol  (by3g@mJLloE®swo joggdoly)
2o6Lsbg@ol Bobbom  goggbgdm L3ob-bogsbal 5.5 wodgmogn-I-3oGmenob-1V-
odbowo (DMPO, Sigma) ©mbon 50 mM 0,6 100 PxG@gbg 0,5 dan s@9do
[13]. Uo3gdmJbop@swogomgdols 3@ b3gld@gol  glabmg@sgn  mmsbols

93900 Jboe@orogoery HHIGIEH] 3Lobgtoy

B903905H M5By BogOmBsmEmgsb Loddmsg@gby 20 mW.

2XAIRIS0l 3GmEog HsG0gwo SJBog@mdol Fygolbgdol
(bogmi baoligbs@osbmdol) MTT Bgldo [10)

AxO9go0l Lgldghbosl (1 x 10% mov@geo/dam) Laggad oGydo (PRMI-1640 +
10% bdel gdddombygmo d@s@o (Sigma) + 1% 396030 ob/lE®g3@mdo060)
390649800900 30HO5dm6msb  gomew (pmbom 58 Jga/da — 1 Godang@ol
Eobs) 24 bosmol  asbdsgammdoBo  37°C-by  5%-56 CO;  o@Imbigg@mdo.
baobgadasgom 3g@omeols Ygdwgy byldghbool go3gbd®oggaodgdm 1500 g-by
5 (ool 30635gamdsdo, Lgdg@bs@obBol oesiggol 90092 IXOJRIOL
dopgom  MTT-l  (3-(4,5-odgmogmosbma-2)-2,5-0g 960 @ 9B @sbmanoyd
36mdowo) (Sigma) blbo@l (30 dgem Lylidghbools 100 dgen-bg) (MTT oblbyds
39394 do (140 mM NaCl, 5SmM HEPES, pH 7.4) @mboon 2,5 3y MTT 300 83
39989609 > go0bgndodgdm 4 Losmol gobdsgmmds@o 37°C-by 5% COxr-ol
306mdg0To.  0bggdscool  Ygdwgy  gOmbogmsw  gowgdm  bgdg@bo@obil;
6oyl g9do@gom  aodblibgenls 100%  ©odgmomliygegmlowls (DMSO) 100
33-01 mEgbmdom.
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Joobofds 0bmdgds U3gJd@mamEmdgdatby Goemols Loa®dgby 570 63.

3odmboggeggo bglidghboobmgol gbsbwg@sgm 3obmdgol bodgome dohgy-
6900l gogmgdm dbomme Boswagol gobmdgol Lodgogmm  dohggbgdgenls.
3HO@RIN>300L 3m9303096HL gobas@odmdm BOGOIY@o0:

K = Ages/A jobgdmmo

BINIBIBD RS 3500 3I6LO3Y

sbGoordbopsbdgmo gg@dabdgdol sjBog@mds

gb@og@o 1 dmggobognos  dmboigdgdo  Jurkat IXOIYdo JamEn@sdo
LOR-0bL 5dHog@mdol 3gaoggdagdols glsbgd Vyoedswols bggebyols (H,0,),
b5@ogdol boGHM3GLowols (SNP) ws ggbmgobols 24 (mboo 5.8 8 3a/den)
Losmasbo  bgdmgdgegdol  ©Amb.  dmygebogno 065393960006 35dmdwo-
boGmdl,  Gmd  Fyomdsol bygebymsb (H0)) 24 Losmosko 0639353001
‘dgdgy Jurkat gx@gogddo LOL-0l s)Gogdmds 33000955 ©> YgoEa bl s-
30bHOEm dohiggbydmadol 20,7%-1. ggbmgobmsb ws Fgomdopols byggobymaeb
9O0RGM Yo 24 bosmosbo 0bgndsiool Vgdwge Jurkat IXOIgodo LMR-ol
5JH0gAHmds 0BOIss s FgoEp bl s gmbE@menm 35B3969d@gd0ls 85,3%-1s.

3bGogano 1
Jurkat gxéegdol ggm@m@sdo LMR-0b sJGog@mdol Ggmoggdgdo

60830 j LOR
Jurkat cell (3mb@@mao) 164 +2,0
Jurkat cell + H,0, 34+12"
Jurkat cell + H,O, + B9bmgobo 14,0+ 1,8*
Jurkat cell + SNP 11,9+ 1,0
Jurkat cell + SNP + g396mg060 1504 12"

5

= badobpogatee baOfdnbe  zgmogmadgbo  Lsgmbh@mae ©ebglosh  Fgps@dgdom
(p<0,00D). ** — g396cmg060l Lps@olFogn@oe Lo@dnbo g39d&0 (p < 0,001)

Jurkat  gxGggd0lb bod@ogdol God@m3Galopmst (SNP) 24  Lssmosbo
0bggdo300l dgdgy Jurkat gx@gegddo LOR-0l sfHonGmds 330GE s ©o
d9o@39bL bogmbptamm dshggbydegdols 72,6%-1s. B060m306msb ©s bsg@orydols
bo@Om3@yloemsb (SNP) g@mo@mymo 24 Lssmosho 0649353000 Fgdoge
LOL-0b 5JHogdmds 0bOgds s Dgowpgbl bsgeb@dmme  dshggbgdagdols
91,5%-b. 35Tobowady, Tgagodeos ©agolygbom, Gmd B960m3060  baliosmwgds
36(omJboEsbBn@a sBog@mdon.

ILIIEOMb a0 I5@3dsz608 G0 Ggbebsblo (I3)
gbMomdo 2 doggsbogos  dmbs3gdgdo  Jurkat 3B YO5To Y@ gegdols
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0sgolyggsmo Gopogomgdols (0,7, LOO', NO) dg3iggemmdols amomgdgdols
bbb Yyogmdowols  bygobpol  (H0)) s  g3gbmgabmasb 24 Lssmosbo
bgdemJ3gpgdols wamL.

ab®ogoo 2

Jurkat gx@9p950L 3@ g@sTo
0530LgPdmo AoEogsmgdol Jg33g9mmdals Ggmomgdgdo (Id/ds)

6037930 0, LOO" NO HbNO
Jurkat cell 02+03 0.1+0,2 11.0+13 L
Jurkat cell + H,0, 720+09" | 7.0+1,0 13.0+ 1,5 u

Jurkat cell + H,0, + ¢396mg06o 45£02" | 22£06" 105+ 1,2 -

Jurkat cell + SNP 47+15 6.0+1,5 170 13" | 250+ 13

Jurkat cell + SNP + g396m 3060 1.5£02" | 29%04" 130+ 14" | 150+13"

* =ba@oboga@ee Ls@fdybo Ggmoggdgdo bsgmbGmmm mbybmsb Jgws@gdon
(P<0,001). ** — g96mz060L bHsGHOLEZGAsE La@fdnbe guaddo (p<0,001)

03 gb@omowst  Hobl, @md Tgomdswols  bggebymab  (H0,) 24 Lssmosbo

O 0bg985300L Ygdge Jurkat gx@gogdol 3@ Ldgle@do hbwgds 06@g6Log@o

0y bgdg@mdboe- s @o3m3gdodbop@swogemadols 06 blogdo 936  Logbs-

Q @ydo; n530bggsmo NO-I I36 bogbsgnols 06@gblogmds 11,8%-0m 0bGEYds

o bog0bG@mm@e dobggbgomgdmsb dgmsdgdom. Jurkat gyx@gogdol $96m506m6
s [yomdo@ol bggobamab 24 Lasmosbo obggdasigool gdogy bglg@mlow-
Bo0gom ool 336 Logbomo 37%-0m, @odmig@mbowgdol 3@ Lopbsgool
063 96bogmds  68,6%-0m, nogolyggsmo NO-U 33@ Bogbognols  0b@gblogmds
19%-00  dGodwgds dbomme  Fyesmdspol bygebaolmgol  sdsbobosmgdge
3563969090056 Vgamgdoom.

Jurkat g @g0900L  bsG@ogdols  boB@M3IGYLopmst 24 Losmosbo 06 ye-
do0ol Fgdwgy 936 L3gJp@do  genobogds ds@sgo  0b@gElogmdol budy@-
0JLoEA©03om@gd0l ©s @o3m3g@mloEgdol I3@ Logbs 930, mogolygsgo
NO-L 33&  Logbognols 063 9bbogmds  54,5%-0m  0bG©Yds  bdgeb@@menm
3563969095056 gstrgdoon.

Jurkat  gxGge900L  Bgbmgobmsb ©s  ba@@ondol  bod@m3Gnbopmst 24
Losmosbo  0bggdo00l Fgdrgy  bydg@mlop@spogomgdols 936  Logbognols
06¢blbogmds 3 x9@ jegdnmmdl, modm3ghemlopgdol J36 Logbsmols ob-
B9bbogmds 52%-0m dgmd?w]gv\m')ah, boam nsgolggsmo NO-U 3@ Loabsgols
06(gblogmds 24%-0m 300 3> NO-U ©mbo@msb abygdscoobngol ©sds-
babosmgogen  dobggbyomgdmsb  Fgpodgdom s Ugopgbl  bogmbEtmmm
3ohggbgdemgdols  118,1%-b.  35Tslse oady,  dgagodanos ogolige ;6 Sm,  GmI
39603060 baboomwgds Mmegoby@smo Googomgdol byoggbagdols “1bo@om.
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9K OII30b 3GmEmoggisiogmo sgBogimdol Fggslydol (bogesbmob-
7b5@B0osberdol) MTT BgbBo

Jurkat  gx6909005  Fyomdsols bggebymsb (H,0,), bs@@ogdols bod@m-
3G9boEmsb  (SNP) @5 ¢96m3060006 063935300l @O®L  9x@gogdols  bo-
3OEbmoligbs®osbmds dgdmfdgdgm obs MTT Gglipol dobgogom. Goymes
3b@oado 3 dmggsbogo Vgwgagdowsb edmdwobs@gmdls, Jurkat gx@gogdols
Tgomdowol  bggsbamob s bsB@oygdols  bod@m3dglowmsh 24 Lssmosbo
06490530006 Fgdwgy  IxO9gd0l LogmEbmolgbs@osbmds  3603gbgmmgbsowe
3300wEyds (K=0,1; K=0,2). Jurkat gxcg0gdol Loobggdsgom s@gdo ggbm-
30bols 335 gd0lsls >0 PN Ogd0ls bogm@abaols 9656056mds
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3bGowo 3
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Jurkat cell + SNP 0,230 + 0,19 0,20*
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N3YYEHUE AHTHOKCHJIHOTI' O 39®®EKTA ®EHOBHUHA IN VITRO
BKYJBTYPE KJIETOK JURKAT

H. T'ozebaweunu, T. Canuxuose, JI. Joicawu, JI. Kunapouose, H. Huykupeenu

T6unucckas meauunuckas Akagemust um. I1. Lotanse; Brodusuueckas naGopatopus okcu-
JALMOHHBIX TIPOLIECCOB I/IHCTHT}’Tﬂ MEAMLIMHCKOIH OHOTEXHOJIOIHK

PE3IOME

B paGote mpencrasien anTHOKCHAHBIIT ekt denoBuHa B KynbType kietok Jurkat. ITocne

MHKYOaUMK ¢ (DEHOBMHOM OmNpe/elieHbl: JKNU3HeCocoOHoCTh kinetok Jurkat MTT Tectom no
CTaHAaPTHON METOJMKE, PEJIOKC-NapaMeTphbl OKCHAALUMOHHOTO CTpecca, CyNepOKCHAPaaHKallbl,
JMMONEPOKCHAPAAMKAJIbl, OKMCh a30Ta — METOMOM 3JIEKTPOHHO-IIapPAMarHUTHOrO pe30HaHca W
AKTHBHOCTb aHTHOKCHMJHOTO (pepMEeHTa — CYNepOKCHIAMCMYTa3bl CIEKTPOPOTOMETPHYECKUM
METOJIOM.

VcTaHoBIEHO, YTO (PeHOBMH XapaKTepH3yeTcsi Pe3KO BBIPKCHHOI aHTHOKCHAAHTHOI aKTHB-

HOCTBIO, YTO BBIPAXKAETCHA B CHWKEHUM THIEPHPOAYKIMH KHCIopoaa M JIMMOMNOJHCAXapuI0B,
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MHIYUHPOBAHHBIX OKCHI€HHBIM 1 HUTPOTCHHBIM CTpPEeCCOM U nopManusauueﬁ AKTUBHOCTH Cymep-
OKCHUIIMCMYTa3bl. CDSHOBMH}’ CBOMCTBEHHA TaKK€ aKTUBALIUS nponu¢epaTnBHoﬁ AKTUBHOCTH, O
YeM CBHUACTEJILCTBYET MOBBIILIECHHUE YPOBHS JKM3HECTIOCOOHOCTH KJIETOK.

DETECTION OF ANTIOXIDANT EFFECT OF PHENOVIN
ON CULTURE OF IN VITRO JURKAT CELLS

N. Gogebashvili, T. Sanikidze, L. Jashi, L. Kiparoidze, N. Intskirveli

P. Shotadze Tbilisi Medical Academy; Biophysical laboratory of oxidative processes at
Institute of medical biotechnology

SUMMARY

The present article deals with antioxidant effect of phenovin on culture of in vitro Jurkat cells.
Viability of Jurkat cells after incubation period with phenovin using MTT test according to
standard methodology; redox-parameters of oxidative stress in culture of Jurkat cells, superoxide
radicals, lipoperoxide radicals and nitric oxide (NO) by means of electronic paramagnetic
resonance (EPR) method; and activity of antioxidant enzyme superoxiddismutase (SOD) — by
means of spectrophotometry have been detected.

It was established that phenovin is characterized by well expressed antioxidant activity
revealed by reduction of hyperproduction of oxygen and lipopolysaccharides induced by oxidative
and nitrogenous stress and normalization of superoxiddismutase activity.

Along with antioxidant properties, phenovin is characterized by stimulating activity and
supports processes of proliferation that have been reveled by increased viability of Jurkat cells.
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JIBOVHBIE LINTOTTATOTEHHBIE YO OEKTHI
TEMOJIMTUYECKHX TOKCHHOB IN VITRO

I'. I'ozuuaose,| /. Benuawgunu,| B. ITupuaweunu, T. I'ozuuadze

TOUANCCKHIT POCY AAPCTBEHHbIH MEAMIIMHCKIIT yHHBEPCHTET

PE3IOME

YcraHoBeHO, UYTO HEKOTOPbIE TOKCHHBI, pa3jIMYHbIE MH(bel(LlHOHHHe BUPYCbI WM KaHLe-
POreHHbIE AreHThI CMOCOOHBI B COMaTHUYECKUX KJIETKaX WHIYUUPOBATh UUTONUTHYECKUE U q)y30-
TEHHbIE MPOLECChI. Takune 1BoiiHbIe LUNTONATOreHHbIE 3(])(’)SKTH, BO3MOXHO, 3aBUCAT OT pas3jiny-
HBIX 7103 ¥ oObema nop, BO3HUKAIOIIUX B IJIA3MATHYECKUX MeMGpaHﬁX COMATHYECKHUX KIIETOK.
I.Leﬂb HacTosIe pa6OTbl 3aKjIloYanack B BBISBJICHUHM LMUTONATOrEHHBIX Bq)(beKTOB OHoToKCHHA
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TEMOJIMTHYECKOTO JeHicTBUs — siia riop3bl (Vipera lebetina). Bbiio ycTaHOBJIEHO, YTO siL TIOP3bI,
BMECTE C reMOJIMTHYECKUMHU, obazaeT 1 (y3oreHHbIMI cBOHCTBaMU. McX01s M3 KapHOramMHoi
TEOPHH KaHLEPOreHe3a, CIAMSHMIO COMATHYECKMX KJIETOK B HEKOTOPbIX CIy4asX MOXeT
COMyTCTBOBATH (POPMHUPOBAHHE OITYXOJIEBOIT TKAHI.

DOUBLE CYTOPATHOGENIC EFFECTS OF HEMOLYTIC TOXINS IN VITRO

G. Gogichadze,| D. Beniashvili,| V. Piriashvili, T. Gogichadze

Tbilisi State Medical University

SUMMARY

It is established, that some toxins, different infectious viruses or some carcinogenic agents may
induce both fusion processes and cytolytic (destructive) effects in somatic cells. Such different
effects of these agents on somatic cells possibly depend on size of plasma membrane pores
induced by them. As rigidity of leucocytes’ membranes is higher, it is possible that during
destruction and perishing of erythrocytes by some agents, in leucocytes damages of plasma
membranes and pore of definite size (which may promote process of fusion of somatic cells) may
be formed. Aim of this article is to study the cytopathogenic effects of hemolytic toxins,
particularly, venom of Vipera lebetina. It is established that this venom together with hemolytic
action possesses fusogenic ability too. Proceeding from karyogamic theory of carcinogenesis,
fusion of somatic cells may be accompanied by formation of true tumor cell.
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3@ s Bogxg®  gOmopgdo  Loddgmdl  Fo@mdmowpghl.  @ssgowgdals
godgngds  sbalosmgdwgl 3ob6dgm@gdgoo  podmbogs@om ob doli godgdy, b6
Jpdodopogmo  sbogglbpagogdo  dgmdowo  golbggmado  sbmdsgogdoom.
bodoe godgdool 3g@omwo glod3pmdms, madas baggemodol Esbafyolo
3035395, @obog  dmbpggl  3gbd@smgd  bydgner  LobEgdsdo  godelol
@ogomobaos [22, 43, 44].

203030Gbgao  gb3gpeodo  abirgds  Foblbgoggdygm  ygmpGagoyee
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Ubgoalibgs go@ad@abydo dmbsfomgmdgh. mommgge  30b6G0bg6EL  sbalos-
00l gmbgBgHgmo sHdmgodgbnmo 0bgxglzogdo (sy. Gbgbgdols 3969b99-
@0l gb3ggomo@o, 053mbydo 963 gsmo@o, Jog@go gomol (sgb@@sgool)
9639Bo@o@0 ©o bbg). ddsgomo  gbzgpsmo@ol  »sdmdfgygo 30g3:9mgbgds
G0 e groagogodyligdl, gomogm@bogmo  gbggpomoGol 3edmdFsggmde
30 dgbosgodgligdos [6, 8, 16].

s@dmgodglgeo  0bgydcogdol  gowgBogdds dbmgaomls begogtm  6sfoaBo
oo 203leBom  EasgaEgdeo 0G0,  bemm  slod3Gmdy@so d0dobay
JE0bogol 3Jmby joegg 9BG™ dgBo oMo ofbs asdmgmgbogoo [43, 44, 45).

593-do (emowsb Fensdog dgobodbgomms  sGdmgodyliamo  0begdiogdol
gdnbggzems  GomEgbmddogo g@ggmds. 1975 Fael wogofbo@gdye  ofbs
2GdmgoGgbgmo  gbgygpomo@ol 4308 I Bmbggge, oo Fm@ol 340 wsd-
036> @yBomYAsE. shommyoy® Ygdnbgygaol sepomo 3Jmbos momdol
g3oe@s  dHa@do. doo  dm@ol  sgomdol gggasby  domomo  dshggbgdgmo
©>g0dlbodms byb@-ggolol gbzggomo@om — 42%-Fo. Lbgs s@dmg009lgd0n
©5065303009358  Fgoep0bs 7%. s@lsbodbsgos, Gmd Fgdnbgggems 40% o6
065 00gbHOBGEMIOY@o @sdm@sHM@omo dgmmwgdon [9, 12, 13].

1984 (ol 593-do  @ogodlods  3gbHGsmaco  bydgnmao  Lolgdol
>GdmgoGPlgmo 06xgdGogdol 100-by 3go Fgdobggss. dsm Tm@ol 33 bybg-
@gobols 9bzgzemo@ols 306bom ogm admfggnmo, 26 Bgdmbgggs — g
@OE  gomogm®bosdo. 76 dgdmbgygol podmdfggzo ogm gosmogm@bools (s
300b0)  gbgggomo@ol  godyglo, 5% — 3bgbgdol  s@mbsgmagmal  gbiy-
gomo@ol godgbo ©> 2 — 3bgbgdol wabsgmgmols gb3ggsmo@ols go@ylo.
1987 Faenl Lybd-gogolol  gbgggsmopol dbogmme 5 Fgdonbgygs  ©s-
BogLoOws, bogm 37 — 3bgbgdol wsbsgmamol 9bzggomoGols [13, 39].

>@bob0dbogos slggy s@GdMmgoOlgen 06g9dG0sms Gogbgol mobsgo@mmds
©5535RIOPY@MS  dbogmeb  Fods@mgdsBo  (3bGogo  2) [21]. slggy sl
6036og05,  OMI  3bgbydol  wslogmamols  gbggpsmo@el  godglo  9uGm
bdodoe  ofgosl  osgomgdsl,  gody  3bgbgdol  s@dmlsgagmols
9639BsmoBol  godglo,  Foa®od ©o0goEYos  bogmgd  AFgog9s  [24, 27)
dgdmbgggoms  Lobdo@ol  mobsge@mmds  100:1-bgs.  53gGogol  BggBmgdam
Ho@gddo gmggmfmoygdoe 3x0gymdl S-pob 20-dwg, boggromosbmdols ©mby
9bgBo ssbyadodgdom (gmofoBo 2%-o0s [14, 17, 45].
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0689dgooms  Gogbgl,  Gedgeos  aeghEgmgdImes  GabHHemYh o
badbdgm  39M050bo ©s >@@0g0l bogogho  J399965T0. s@bodgmo  ©ssge-
©10> oG 5@l ©sMIRolEM0@gd Yo 08 Gga0mbgdTo, boEs3  As3MGy-
@9dgmos ©bagl 3bgmgds, Gmam@3 hsbl, g m@o goGalo gogo@ymo oby)
9ON0gANESININ0Ebago  JogHmmmdysbobIgbos, @53, SEmdom, 363003959
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Bodbodgdgmo, Gmdgmmsgsb ©esbmmmgdom 30000 @mgBoma@se Jnsg@mgds.
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960> 50060T6mML yggms Sbsgmd@og xanndo yodmgmgbogo dy@dbmdgamds
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(Coltivirus) dogdo (boggrob) dob@hggge0) Sh

dogbywago odobs, M3 53g@ogol gg@mgdgmo FHo@gbobmgol ©gbagLs
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3049200 Ga0BHmM09b00sb ©sdGYbgdgm  BydoliBgddo dmmm [agdTo 100-
©o6 200-3pg  osgoEydgmo 0G0 godmganobrs. Ygdnbgggsms dgBo [omo
dmomes bedb@gn ©s s@dmbsgmgn Bs@gdby. s@bsboBbogos, GmI ©ssgs-
0909606 S0 ®mdM0go  owsigdol Bgdmbggss xobIGmgm  J0Ggdby
56 g0 JboMgdgms.  ©osbasM0Bgdygmos, @M yoggm{mondow  dmgenls
dbegmondo  ssbmemidomn 20 Jomombo  5©s0sbo  06goGoMEIdS bl
Gbgmgdol  3o3mdfgg0  godglboo.  ©gbygl  bgmgds  yggemsby  bodo
>®30m30@ by ssgegdss dngals dbmgmomdo [3, 4, 18, 25, 36, 38].

2000 Fgeol 5396040l dgg6mgdge d@HsBgdTo ©sgodlodos jmmm@soml
g030bdog@o  gbgggowo@ol 18 Jgdmbgggs, Ssmysb  ghmo  sdmog@ms
@oHomg@se. 2001 Fael olsgmgn bogmbol gbxgpsmodol 48 dgdmbgggs
©og0dlbodws. “‘](Y)ap\n 1050 EabGgmEs 5. s@bsbodbogos, @md 2002 §gels
o3 0bggdiools ]8(7)11‘](]']\(770 @obgds  dmods@s s, Fgbodsdolow, o
goJbods  4000-by  dgHo  Fgdobgggs, 274 s@odosbo  @someds,  godglol
398039 dS (‘)“6‘4")'1"‘5\’“ JO@OOS0mL3I6  ©s 9RO FnTm@gdomsa. gl
>Gol 539040l Fggmgdam  JHa@gdBo  s@dmgodlgmo  0bggcogdomn
dodoVggmo mgdomge Fgnbggzydol gagmsby do@ago abggbydgemo.

2003 (ool wogodlodes 7700 dgdmbgggs, Gmdgmmasysh 166 @g@sma@o
>@dmhbes @ goAglo pog@EI@Es  Jomogm@boolggh. s@bsboBbsges, @md
53960040l ggOmgdaa  IBo@gddo  Esbogmgn  bogmbols  g6GgBsmo@el
3000373930 godglol  Jop@sgos  gabmdos,  mydzs  0bgogo@gdamo
3 bog@gdol o6 gowad@obo  jm@mgdol Jog@  Ladsgdm  abom  dgdm@ebs
Loglgdom Fglsdmgdgeno bobls [5, 29, 42].

>G3m30GgLydol dpsgloe Gmdmgodgligdoi (Rodent-borne viruses) gaber-
H0g9® stq\Q(}B(]hl) 0{g9gb. obobo Boganmbgds s@s@@6LIologmo Jgdm@s-
2090 3bgegdol aodmdfgago @Mdmgodylgdols g3mmmpogd xanab. @G-
30g0Oglgdols poesgdado Pgemme dudebymagdo dmbsfomgmdgh. Lsggm-
Gog  dE®OEbymgddo  godalgdol  aoms39dsdo  ggblsbldosbgdo  sMSg0mG
Aol 56 00d53mdgh. JomTo goweEgds brgds bbggmols Lombggdon o6
9Jb4M939bHg00m, 30bHIJHPG©.

®bgmgdon aoEsdgd 06839J3090 ©ssgsEgdems xanBl geygbgb dob-
Bogodglgao  0bggdzogdo,  @olol  3bgmgds,  LedbGgo-sdg@oggmo  dgdm@s-
d0go  gbyargds. Sdgdogol  Fggdogdne  BHodyddo  ygamoby  sddgeengo
060300 9lgEno g gds 5@l dobHogodyligmo  gogn@aol Lobo®mdo. Job-
B>3009Lgo0  dgbgdado  FoOmmE  S@0l  Fogth g gdamo. olobo  Jognmgbads
SG5H@bLdobogeno  Jgdmdsgogmo  3bgmgdgdol  gimm@myond  xaaal  oby
H06030GlgoL. Logdomm  3608369amasb  ©oogo@gdgdls dogzamabyds  s63@ogol
3930Gop09@0  3bgargdgdo — JoGdyta0 ©s gomms, Gmdgmms Gybydggsto-
35130640 936mbos, ogMed gkgo ogn IwMbgmadby ©s Wsdn@dby. dom
o9 odefggagmo  Jgdm@spogmo  3bgangdgdo  balosmwgds  3gdgdog@o o6
39G3 @ o goﬂmﬁm]oﬁnm, 3obHOM06EILE06gG0, bsboga@o  Lolibawgbgdom,
B9BOMG09600, @g04m39600m, J03m@ghboom, Tmgom, 3GMEI6YG00m, M@HMI-
3m30H®3600ms s hogogmgdon  39bHGsmgGo  bydgamo  Loliggdols  dbog,
bdodos @gBomymo godmlsgsero [10, 20, 26, 35
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1993 (gl 5396030 gg9@mgdgen BB gddo wogoJbodes (g3 @gb-
3005HOOI@O  ©O5GoEYdYd0l @Y Jgds = dsb@Hogo@yligmo  gomEgols
bobpamdo. dobo podmdfgggo godygbo, @mdgmoi dybosgodylydl g3amgbol,
bEHogoAgLgdl dm@ol 3odggesw ofbs s@dmbgbomo hewommgn 5dg@ogsdo,
Godgmoi  93005H low  bOWSLAYmdTo  0fgggl  @gldo@s@mGym  Lob-
©OEIL. Jo6B560L godglol dog@ podm{ggamo dob@sgo@ylivmo mo@ dmols
bobpamdols 2000 gdmbggss wogodboGes gnGgol Mol AL Lays@olm
F0AI0Agogddo, op@sd dolo godmdfgggo 3odggmwom obmmodgdgm  olbs
1976 Ggaol.  o3g09s0  aodmd{gggo  godgbo  ggesg  ©sd@YbEs M@ gsdo
posdBobo dp@wbymagdols — Apodemus agrarius-ols dydggmdom. gl oGO0
sfdg  3bmdogo  ogm, Geam@E  glogdog@o  dydm@syogmo  bgmgdols
230373930 godglols gosdEobo.

1980 Vgl 356@o560lL  godglomn  aodmfgggmo  dgdmdsyoygmo  bgmgds
006330l Lobpdmdon wsgodlo@gdagm obs Lag@sbygndog.

1993 Fgaols 539040l ggdmgdaemo  d@o@pgdol  Lsdb@gm-psbsgmgndo
wsgodLodgdgao  3Fgog9  Ogb3o@sGm@gmo  g3domobmdols  sggmdgdolsl
0096G0B0G0OdYm 06y Sbanow  swdmbgbomo  Jsb@sbol  go@ylo. sl
60965405, O@3 5Fgodow  Sbogmmyoy@o Fgdmbgggado FoMmm  ygma@ogogm
sOgomTo - GoJlodrgds.  5dogg  Tgal  sdgdogol  gg@mgdge  IHo@gddo
SRp0mo  JJmbes  dsbHago@ylgmo  3693dmbools  sxgmgdol.  asdmgmobos
Bopsmo  @gBommdol ohggbgdgmo  (50%-by gBHo). sLgmogy wosgowgdgdo
A0 bEHM0OEs  396HGsm PG s Ladb@gm  sdg@ogeTo 31, Lowss
36300 gLgmo  gogEgol Lobpdmdom 52 0@l ogoEmds  ©oslH @S,
G0dgamopsb 32 (60%) oo@yds. mi@ommdols gl wmby bsgdome Jsmsgos
bbgs 3ob@ogodgbigm 06393090006 Jgwo@gdom. solsbodbagos 3s30gbHms
sbogol dgdyggmds 12-s6 69 Fansdpyg, bogmm swsdosbgddo dy@dbmdgmmds-
B0dgo@mds  owomo  ogm  asbg@hygmsee  Lglols. 88 @ooge@gdal sbo-
Losmgdl  36me@mdBo  3bgmgds, Josgmaos ©s bhgs Loddgmdgdo, bggeol,
0530l Bggogmols, aumolidggols ©s ©gdobgdol homgmom, GmIgmlsg dml-
©93b LYOsgom 36mpdglodgdswo gom@Egol grgds. Jgdndagools Loddgmdgdo
56 smobodbgds [34].

1967 (ool J 35639@3B0 (39@8s605) @sdm@sHMA00l 05653FA@IE 3l
G0l 3oMggmow 0d6s s@dmbybogno do@dydaol go@glo. olobo s@@oggemo
(3069 3508969501 (Cercopithecus aethiops) Jumgognjdmsb jobdaddol @@mb
©06603000696. gl 3bmggmgdo 0d3m@EHGbN@o  0g3bgh gg@dsbosls  ws
090bsgosdo.  s@lsbodbogos, @ badgozobe  3g@lbmbsel  dm@ols,
G0dgmms3  po3mdFg950  Fgodobgl osgaEadumo  353096Hgb0wsb, @y~
@mdol dohg969dgemo bogdsme dowomo ogm [21].

1976 (ool Lgeobls s boodBo  wogoJbodgdge  ofbs  dVgsgg  dg-
Bodsgogmo  Gbgmgdol @0 gdogdos. dom  podmdfgyg goGLl 9fmogl
gom@sl go@ylbo (boo@do dwabsdy — Ebola-li dobjogom), Gmdgmoi do@-
FO@EY0gasE  JoOdgdaol  go@ull  dyogs, 85508  sbGHoagbydse  as0b-
Ubgoggdmes dolysb. sggmdgdsd dmoiggs 500-by JgBo swsdosbo, @mdgen-
05356 400 g8mbgggs @B @@ ©sbBymEs. wssgsEgdal shalosmgdos
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2996560 @sbalgolo  magol Hgogogmom, by gdon, 3abmgdol  @gogognom,
0o63bmgdo 3Gmanbamo ©osG om s JoO dobydom. bosgodgmagmlb mo-
65936m3@ad0 0663030066 353096HYdMs6  FXopdm s baby@daogo
306G JH0L  gwaaow. Sbggy  068ogoMgdgmms  bobbmon  ©> 3odmboym-
B900. gOM-gGm JmbioHomdo 76 0bg300M d g0 JoMoesb 41 wsowyds [35]

03pgbow, @adpabowai o0d @0l ©s gdmmsl 3009Lgd0l dgbgd@ogo
Gybydgne®o x9@ gowgs AEbmdes, sHogGo 360 m@0byol @mbolidogdgdo
396 HGRYdS, My 5@ bogmgeoom odsb, Gmd sgodymams dgmgsmyga®gmds
(o@dmgdl  obmmodydam  3s@opgddo  bagebygome 3mdbowydgmo
3g@lmbagnols dog@ [21, 35].

1989 §gaol »3g@0g0l Dgg@mgdger  B@adgddo  sedmbhybogn 06> gogom-
q069bom  godmofggageo  0bgglges, Gmdgmos 00306930056 033 F0-
gm0 30dybgoowsh (Macaca fascicularis) ofbs odmgmgogo. gl godglo
gdomsls godglbol lpagbo ogm. 0bggdgogo  dGmEgbo 350396900056 149
306G JH0Mgogmo  30G0Esb  @3drgbodgh 3obyngomstrs, 3408 5O(3 gm0
Bompobo o6  Eoba@angdygms. >@dmbbes, Gmd  goGgbo 9om@sl godLob
Agoglve godgmgbdy@o oG ogm.

@obol godabo Poe@gbsw godamgbh@os. mObym Jogns 75%-do oyo
Boymezol Loggwogl  ofgggh.  m@lbygmmsol 39Lodg  BO0dgLbH® o EEIMS
Loggomosbmds  0bGwgds  (30%),  beogoe 3330000 TMdoEmds  dognosh
do@omos  (90%) [20, 28] @ologegon >gG0godo  sgolodgdgmo  mmbo
93009300l EAML  gogger 100 Fgdobgageby 2odmgmobos  36-67% Loy
300@056md0l  dohggbgdgero.  walogenge @ [E 716 L A N IO TR S ]
goggmTemogdoe  godbodrgds 300000 06g9dGool  Fgdmbgggs  @> 5000
Loggomo. @alisl godybo sfHogdoes dogeo Eabsgmgm >@3G0gols J39969d0L
Bg0oGe@sby,  Labgaogbs  @s  boodl Bodol.  Log@s  @gmbgBo  Lbgs
3bgmgdgb0m  30d0bsMy  asgEYdYdL  dmdols @oslals gbgmgdoby ool
10%. bopob 53 godgloon dmbsbemgmdol 50% ©50680306©S — 9BOM dHo,
g0y dsgsmoon [20, 28]

byg6obol godglon godofgygemo dgdmdopogmo Gbgmgds 5O 96@H0b>To,
20633090 Labeogam-badyg@bym BHaGodm@ogdols st do,  Lobmpyswmgo-
G030 x6©5330L doMomse 3OMmdmgdals Fomdmowygbl. 1958-ps6 1980 {amadgy
18000-by  dgdo  Bgdmbgggs  @ogodlodws, OOdgmmsgob  10-15%  5Gobsdy6-
Bogggo 353096G9d0L Lo ggogosbmdols 3ohg96gd9el Bgowpgbes [21)
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APBO- U POBOBUPY ChI
KAK BO3BYJIUTEJM DK30TUUECKUX 3ABOJIEBAHMIL

I'.K. I'ozuuaose, H.I'. ludéapuose, T.T. Auobapuosze,

T6unncckuii rocyacTBenHbIii MeANLMHCKHIT yHIBEpCHTET

PE3IOME

ApGO- 1 POGOBHPYCBI MPEACTABAIOT COBOI IKONOTHUECKYIO TpyINIy BHPYCOB, KOTOpPbIE Xa-
PAKTEPU3YIOTCA  KOMIUIEKCHBIM  LMKJIOM  Tepefadi  BO3OYNMTENs, BKIIOUYAA HACEKOMBIX U
IPbI3YHOB.

Pashble  BUpYCBI  BBISBIBAIOT MH(EKUMOHHbIE GoMe3HH, KOTOpbIE  ABJAIOTCS  0COGEHHO
aktyanbubivi uist Ceeproit i FOxHoI AMepukn i Adpukn.

Hueno Taknx 3aGoseBannii WMPOKO KoneGeTes ¢ rogamu. ApGo- 1 poGoBHpych Knaccn-

(unumposanbt B cemeiicTsa apenaBupycos, OYHbABHPYCOB, (HIOBMPYCOB, (aBHBHPYCOE, peo-
BHUPYCOB 1 TOraBHPYCOB.
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Kak0My KOHTHHEHTY XapakTepHbl COOCTBEHHbIE IK3EMIUIAPbl MH(PEKUMOHHBIX areHToB. K
OCHOBHbIM apOOBHPYCHBIM HH(EKLMAM, KOTOPble BCTPEUAlOTCsH M0 BCEMY MHpY, OTHOCSTCS:
KenTas JIMXOpajKa, KIICIEBOM SHUE(AUT, OMCKas reMoppariieckas JIMXOpajKa, JHXOpaka
Jletire, snonckuit dHueanuT, nMXOpamka 3amamHoro Huna, Gonesub seca Kuaccanypu,
BOCTOUHbIi M 3ana/iHblit SHLUEPanuT Notaeii.

K 0cHOBHBIM POGOBHPYCHBIM MH(EKLIMAM OTHOCSTCS XaHTaBHpYCHas MHpeKLNA, TUXopaika
Jlacca, OKHO-AMepHKaHCKkie remMopparuueckie anxopaaku. B CIIA 0coGeHHO aKTyalubHbl
XaHTABUPYCHBIH JICTOMHbII CHHAPOM W KJICWEBOii dHuedanuT, a Takke Juxopaaki MapGypra u
900ra, pesepByap KOTOPBIX HEH3BECTEH, HO B TOM ponn T0JI03PEBAIOT TPLI3YHOB M JIETY4HX
MbILLEH.

ARTHROPOD-BORNE AND RODENT-BORNE EXOTIC VIRAL DISEASES
G. Gogichadze, N. Didbaridze, T. Didbaridze,

Tbilisi State Medical University

SUMMARY

The arthropod-borne viruses represent ecologic grouping of viruses with complex transmission
cycles involving arthropods and rodents. These viruses are classified into the Arenavirises,
Byniaviruses and et al. families. Several viruses cause significant human infections in the United
States. The number of cases vary widely from year to year. Each continent tends to have its own
arboviruses pattern. However, on the given continent there may be a shifting distribution
depending on viral hosts and vectors in the given year.

The major arboviruses diseases worldwide are yellow fever, Dengue, Japanese B encephalitis,
St. Luis encephalitis, western and eastern equine encephalitis, Russian spring-summer
encephalitis, West Nile fever and et al. In the United States the most important arboviral infections
are La Crosse encephalitis, West Nile encephalitis, St. Louis encephalitis, eastern equine
encephalitis and western equine encephalitis.

Major rodent-borne viral diseases include hantavirus infections, Lassa fever and South
American hemorrhagic fevers. In the United States the most important rodent-borne diseases are
Hantavirus pulmonary syndrome and Colorado tick fever, also Marburg and Ebola fevers. Their
reservoir hosts are unknown, but are suspected to be either rodent or bats.
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COYETAHHBIN 9XUHOKOKKO3
(IMATHOCTHUKA U JIEYEHUE)

H. I'puzonua, M. Haneiiweunu

Toumicckuii rocynapcTseHHbiii MeauumHCKui yHusepeuter; HWM knuunueckoii meau-
ke, OO0 TOuMccKas JKene3HoA0poKHast LeHTpalIbHas KiHHnueckas GobHMLIA

PE3IOME

C 1950 r. no 2007 rona moa HaGiioACHMEM aBTOPOB HAXOAMIMHCH 277 ONEPHPOBAHHBIX
GonbHbIX MO MOBOJY HXHHOKOKK03a. OCHOKHEHHbIE (POPMBI HXHHOKOKKO3A — pacmpeiesieHue
9XHHOKOKKOBBIX LMCT B PasHbIX OpraHax (couerTanHbie (JOpMbl) — OTMeueHbl B 45 ciyyasx.
ABTOpbI OTMEUAIOT YBENUYEHUE CITyd4acB HXMHOKOKKOBBIX LUCT B Pa3iMUHBIX OpraHax. B cratbe
ONHCAHbl METOAbI, NPUMEHSEMblE MUIA AHATHOCTHKH DXHHOKOKKO3a, JaH aHajM3 OCIOKHEeHHl
3abonieBanms, JETaNbHO PACCMOTPEHbl M OMHUCAHBI CJlyyal COYETAHHOTO AXHHOKOKKO3a,
NIPHBE/ICHBI HEKOTOPBIE JIETaJlbHbIE CIlyYan M NPHYHHBI MX BO3HUKHOBEHHS. ABTOPbI paccMmar-
PHBAIOT 3HAYCHWE KOMMBIOTEPHOI TOMOrpaduu Kak Wis AMATHOCTMKM, TaK M JUlsl JICYEHHs
GonbHbIX 210 1 noce onepartui. ONUCAHbI BUIbI ONEPALIHH, PACCMOTPEHbI PHUMHBI OCIOKHEHHUS
HIYTH UX YCTPAHEHUs, 3HAUEHHE PA3HBIX JIMArHOCTHUYECKMX METOAOB. [IpuBeneH HOBbII MeTOX
OTKPBITOIf 9XHHOKOKIKTOMUH TOHHENILHOIT KOHTpANepTypbl.
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COMBINED ECHINOCOCCOSIS
(DIAGNOSIS AND TREATMENT)

N. Grigolia, M. Naneishvili

Tbilisi State Medical University; Scientific-Research Institute of Clinical Medicine; Central
Clinical Hospital of Ltd. “Georgian Railway”

SUMMARY

Total of 277 patients operated after echinococcosis were under our observation from 1950 to
2007. Complicated forms of echinococcosis — spread of echinoccoccal cysts in different organs
(combined echinococcosis) are described in 45 cases. The methods of surgical treatment used in
our investigation and analysis of complications of this disease are considered in this paper. Also
the reasons of lethal cases and their analysis are given. The importance of computer tomography
for the diagnosis of human echinococcosis and determination of postoperation state is considered.
The method of half-closed echinococcectomy in the modification of tunnel counteropening for the
improvement of near and far results of the treatment are described.
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IBYYEHHE ATPECCUBHOI'O NOBEJIEHUSI B OHTOI'EHE3E U BJIMSIHUME
3JIEKTPOMATHUTHOI'O IOJISI CETEBOII YACTOTBI HA IIPOSIBJIEHUE
ATPECCUBHOCTH B IIOTOMCTBE CEPbIX U BEJIBIX KPBIC

I.C. Hopoanuweunu, T.B. Mycenuanu, A.C. Xapubecawgunu,
E. Mempuaweunu, T. /Incapuawsunu, K. Xyyuweunu, M.H. Hukonauweuiu,

[[eHTp paauaLonHOl GUONOTHH 1 DKONOrHUECKOIt pajoorii, Akanemus Hayk ['pysnn

PE3IOME

H3yuenue arpeccBHOTO MOBEJCHMS B OHTOTEHE3e M BIIMANNC DJICKTPOMArHWTHOTO TOA
CeTeBOI YACTOTHI HA MPOABJICHUE arpeCCHBHOCTH B TOTOMCTBE CePbIX M OE/IbIX KphiC MoKasano,
4T0 arpeCCHBHOCTD CEPBIX KpbiC mposipisercs y 42,8% na 80-911eHb, KOrla Macca KMBOTHBIX
Joctirana 145-150 r. Ay GesibIX KpbIC arpecCHBHOCTb MPOSAB/IACTCA HECKOJILKO M03Ke — Ha 100-
115 zenb (20,0%)

Tlpi CKPELIMBAHMH HEArPeCCHBHBIX CEPBIX M arpeccHBHBIX OENbIX KpbIC B MOTOMCTBE
TPOSBIISETCA ArpecCHBHOCTL y cepbix 57,0% a y OenbIx 36,0%, uTO OODBACHAETCS TE€HOTUIIOM
arpecCHBHOCTBIO GesbIX Kpbic-camok. Bosneticteie DMIT ¢ uactoroit 50 repu B Teyenue | uaca
(1,5 MT) Ha moTomcTBe GesibIX KPBIC HE OKa3blBACT BJIMAHMS, B TO BPEMS KAk y CEPBIX KpbiC
arpecCHBHOCTD NposiBIsAeTCs Ha 60%.
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EFFECT OF POWER-FREQUENCY ELECTROMAGNETIC FIELD (EMF)
ON AGGRESSIVE BEHAVIOR AT EARLY STAGES OF ONTOGENESIS

G. Iordanishvili, T. Museliani, A. Kharibegashvili, E. Petriashvili, T. Jariashvili,
K. Khutsishvili, M. Nikolaishvili

Center fiuk Radiation Biology and Ecological Radiology, Georgian Academy of Sciences

SUMMARY

The study of effects of power-frequency (1,5 mT) EMFs on the manifestation of aggressive
behavior has shown that one-hour exposure does not cause induction of aggressiveness in white
rats, while 60% of non-aggressive gray rats become aggressive after the exposure.

The manifestation of mouse-killing aggressiveness during ontogenesis was studied in the
offspring of white and gray rats. It was shown that the aggressiveness was manifested sooner in
gray rats, at 80-90 days after birth, when their weight was 145-150 g; while in white rats the
aggressiveness was manifested at 100-115 days.

In the offspring obtained by crossing the non-aggressive gray rats with non-aggressive white
ones the aggressiveness was manifested in 42,8 % of gray rats and in 20,0% of white animals.
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AMUHOKHUCJIOTHBIN COCTAB KJIETOK HEKOTOPBIX AKTHHOMUIIETOB
H. Komus, 3. JTommamuosze

Boranmnyeckuit cax n Mucruryt 6otanmnku

PE3IOME

Hecsnie10BaH aMMHOKHMCTIOTHBII COCTAB KJIETOK HEKOTOPBIX aKTHHOMHULETOB. Y CTAHOBJIEHO, UTO
KOIHYECTBO aMMHHOKHCIIOT MEHACTCA B COTBETCTBHH C (pa3samMu pocTa MUKPOOPTaHU3MOB — OHO
MAKCHMAJIbHO B JlorapudMuueckoil (ase pocrta M MOCTENCHHO yMeHbWAETCA (A0X0ns JI0
MiHHMYMa) B ase yMUpaHus. AMHHOKHCIIOTHBIH COCTAaB KJIETKH aKTHHOMMLETOB pasjinyaeTcs
KaK Ha ypOBHE POJia, TaK M BUJA.

AMINO ACID COMPOSITION OF CELLS IN SOME ACTYNOMYCES

N. Kotia, Z. Lomtatidze

Botanical Garden and Institute of Botany

SUMMARY

Amino acid composition of cells of some actinomyces has been studied. It has been established
that quantity of amino acids changes in the ratio of growth phases of microorganisms. It is
maximal in logarithmic phase of growth and gradually decreases coming down to the minimum in
the phase of dying. According to the qualitative composition of amino acids the cells of
actinomyces differ at the level of family and species.
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MIYTA TPOPUIIAKTUKH HEJOCTATOYHOCTH
BPOHXUAJILHOM KYJIBTH ITPU PAKE JIETKOT'O

3./lonuose, P. I'azya, B. Kyuasa

HaunonanbHelii LeHTp oHKonornu um. A. I'Bamuuasa

PE3IOME

B criekTpe nocTonepaunoHHbIX 0CI0KHEHHIT BOTPOC HE0CTATOUHOCTH OPOHXHAILHOI KyJIbTH
CBOEH TSKECTBIO M CJIOKHOCTBIO SABJIAGTCS BCE elle HepelieHoi npobiemoii TopakaibHOi
xupyprun. B 3,5-16% cnyyaeB ona SBISETCS NPUUMHOMN JICTAJILHOCTH ONEPHPOBAHHBIX M-
WHEHTOB.

M3secten He onMH MeToZ 0OpalOTKM M 3alinBaHus OPOHXHMMILHONM KyibTH. M3-3a HU3KOM
IpPeKTHBHOCTH MHOTHME M3 HHX He HCHOJb3YIOTCA. B mocieinuii mepnoa wmpokoe pac-
NPOCTPAHEHKE MOJNy4Ml annapaTHblii METOJ 3aliuBaHus OpoHXHAILHONM KyJbTH. Takke paspa-
6oTaHbl METO/IbI 0OPa0OTKM GPOHXOB Ge3 KyNbTH U MOKPBITHSA “CTeOEIbIO”.

3a nocneHue 5 JIET HAMM LMPOKO MCIIOJIBb3YETCs MOKPbITHE KYJIbTH OHOJIOrMYECKH aKTHB-
HbIMM BELIECTBAMM, B YAaCTHOCTH, JKEJACroHOM (remoctasHas ryOka), KOTOpbIi, 0€3ycloBHO,
MOKHO CUMTAaTh ONHMM W3 TEPCMEKTHUBHBIX METOJOB, Tak Kak OJarosaps CBOEMY aHTH-
CeNTHYECKOMY CBOWCTBY, OH OKa3blBaeT aHTHOakTepuanbHblii d>(pdekr B obnactu uHdUuM-
poBaHHOM KynbTH. ['yOKka B BHIE TOHKOI OOOJIOUKM MOJIHOCTbIO OOBHBAET KyJIbTIO M BOCCTa-
HAB/IMBAET MMKPOAC(EKTHI, BOHMKIINE BCJIEACTBHE 3aIINBAHIs, NPEMATCTBYET BbIOPOCY WH-
(exwii B 1I010CTH MUIEBPBI, 3HAYMTENILHO COKPALLACT YaCTOTY HEIOCTATOYHOCTH, HE YBEIHYHBAET
BpeMs ONepalii U TPaBMaTHYHOCTb.

THE WAYS OF PROPHYLAXIS OF BRONCHIAL STUMP DEFICIENCY
DURING PULMONARY CANCER

Z. Lomidze, R. Gagua, V. Kuchava

A. Gvamichava National Center for Oncology

SUMMARY

The bronchial stump defect by its severity and frequency of development in postoperation
period after thoracic surgery still remains as un-resolved problem that causes about 3.5-16% of
mortality.

There are many methods of treatment of bronchial stump. But most of them are not in use
because of their inefficiency. Lately it has become very popular and effective method to suture up
bronchial stump with apparatus. Bronchial stump treatment and sprouted cover method was also
implemented.

In the last five years, we use a biologically active substance to cover bronchial stump, for
example, Gelaspon, which is a very perspective method in thoracic surgery, because its
antibacterial effect and the ability to fill suturing micro defects and to prevent the infection of
pleural area, also it shortens the frequency of failure and does not increase the duration and
traumatism of surgical procedure.
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SMUAEMHUOJIOr MYECKUE OCOBEHHOCTH HATOJIOT M LU TOBUHOMN
KEJE3BI, OBY CJIOBJJEHHBIE BJIUSIHUEM BHELIHUX ®AKTOPOB

K. Haxauose
Knnnnka [ocynapcTBeHHOl MeaMUMHCKOM A KaJleMHit MOCIeH ITIOMHOTO 00pa3oBaHms

PE3IOME

[l u3yueHus SMUAEMHONIOTHYECKMX OCOOEHHOCTEl OHICMUYECKOro 3008 M BIMAHUA
TOKENBIX METAJIOB HA IIMTOBMIHYIO Jkenesy ObllM oOCienosaHbl KuTean Boanncckoro u
JManucckoro paitonos B Bospacte ot 7 10 75 set. Konuenrpauwno tssxensix metamios (Pb, Cd,
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Cu, Zn,) B BoMocax , onpenemsinn ATOMHO-a0COPOLMOHHBIM  METOIOM.  JlHarHOCTHUYECKIMHU
KPUTEPHAMH  MATONOTHH  IHTOBMAHON  KeNe3bl  ABNATUCH  JaHHbIe yabTpacoHorpaduu,
KIMHUYECKNX 1 s1abopaTopibiX  (onpeseneite KOHUEHTpaunn ropmoHoB T3, T4, TSH wu
OKCKpeLs ifofa B Moue) ncenenosannit. [onyuennsie pe3ybTaThl 06pabaTbiBanuCh METOIOM
BAPHAUMOHHON CTATHCTHKN. AHAIN3 Pe3yIbTaToB NMOKA3blBaer, uTo: 1) passutie natonornu
WHTOBHHOM Jkee3bl 0BYC/IOBNEHO He HapylieHHeM KOHLUEHTPALUMI OTAEBHOTO TAKEIOro
MeTania, a ux AncOanaHcoN: 2) Ha pa3sBUTHE MATONOTMH WHTOBHAHOI HKeJe3bl CHHEPrHYECKH
AeHCTBYIOT neduuMT fona w  amucOanamc MHKPOSJIEMEHTOB.  AHQJIU3  CTPYKTYphl MHTaHHS
HAaCeIeHUA TOKa3bIBACT HEI0CTAaTOuHOE ynoTpeGieHue GenkoBoli mumm 3a cuer TIOBBILIEHHS
NOTpeONeHns yrieBonoB. Bhicokue nokasatenu 3aGonesamus IMTOBHAHOI JKene3bl cpeau
Hacenenus bonnucckoro n JImanncekoro paifoHoB MoxHO OOBACHHTB, BO-NIEPBBIX, JeUIHTOM
#0518, a BO-BTOPBIX, 3arps3iCHHOCTbIO arMocdepsl, a Takke aucOGaraHcom MHKPO3JIEMEHTOB,
HEPAUHOHATILHBIM MHTAHHEM 11 GEIKOBBIM Ae(DHIITOM B HILEBOM paumone.

EPIDEMIOLOGICAL PECULIARITIES OF THYROID GLAND
PATHOLOGIES DUE TO THE FACTORS OF THE ENVIRONMENT

K. Nakaidze

Clinic of State Medical Academy of Postdiploma Eduication

SUMMARY

The effects of heavy metals on the thyroid gland were studied among the population of Bolnisi
(343) and Dmanisi (73) regions at the age from 7 to 75. The content of heavy metals (Pb, Cd, Cu,
Zn) was determined in hair using the atomic absorptive method. The thyroid gland
ultrasonography, clinical and laboratory tests (defining T3, T4, TSH hormones in blood and iodine
excretion in urine) served as diagnostic criteria for the thyroid gland pathology. The results were
statistically evaluated. The analysis of the results showed that: 1) development of thyroid gland
pathology is conditioned not by disturbance of the certain heavy metals concentration but by their
disbalance; 2) the iodine deficiency and the disbalance of microelements have synergistic effect on
the development of the thyroid gland pathology. High indices of thyroid gland disease among the
population of Bolnisi and Dmanisi regions may be explained by: 1)iodine deficit, 2) pollution of
the atmosphere and 3) disbalance of microelements, irrational nutrition and protein deficit in food
allowance.
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POJIb OKCHUJIA A30TA B AYTOPEI'YJISILU I
KPOBOCHABKXEHUSI IUCKA 3PUTEJIbLHOI'O HEPBA

H. Hukypaose, T. Toponoacaose, M. Heouepuose
Tounucckuii rocy1apeTBEHHbIN MEAMLMHCKHI YHIUBEPCHTET

Ipunsta 23.09.2009

M3BecTHO, 4TO TreHepauMsi OKCHIA a30Ta M3 JHIOTC.IMS KPOBEHOCHBIX COCYIOB
TNPOHCXOANT NPH H X CABHIa HATIPSIKY T, M3MeiieH1e 9Toro peoJiornyeckoro
napaMeTpa KpOBOOOpAlIeHHsi, KOTODPbIii HEMOCPEACTBEHHO CBSI3AH ¢  H3MEHEHHSIMH
neppy3HOHHOTO JaBJIeHHsi W HHTEHCHBHOCTH KPOBOTOKA, 4epe3 NPHOJIN3HTENLHO 3-5
CeKYH] BbI3BIBACT TeHEPALMIO OKcHaa a3oTa. Murnéuunsi cHHTA3LI OKCHAA A30Ta
ncnoab3oBanneM L-NAME B HAINX ONbITAX MOATBEPANIACH YACTHYHBIM MOBbILIEHHEM
CHCTEMHOTO  apTepHaJbHOTO JaBJICHHSI M CTATHCTHYECKH JIOCTOBEPHBIM yMEHbIIEHHEM
6a31CHOr0 YPOBHSI MECTHOrO KPOBOTOKA B JIICKE 3PHTE/ILHOI0 HepBa. OaHAKO, MOJIyYeHHbie
Pe3yILTATHI MOKA3AMM H TO, YTO CBSI3b MEAK/Y H3MECHEHHSIMI BHYTPHIJIA3HOTO JABJICHUS 1
HHTEHCHBHOCTbLIO KPOBOTOKE B JIHCKe 3leTEJ'IblI’Jl‘O HepBa d)aKTl/l"lCCKM ocraercs
HeH3MEHEHHOIi B ONbITAX, NPOBEIEHHBIX ¢ HCNOoAb3oBaneM Kak L-NAME, Tak n 6e3 Hero;
T.. MOKHO INpPEANONAraTh, YTO OKCHA A30Ta He SIBASCTCsS TJIABHBIM MEIHATOPOM B
yc'ranoanemm CBSI3H MKy ypOB"HMlI ITHX NoKa3zarteJieii.

KuoueBble cj10Ba: OKCHIL a30Ta, IMCK 3PUTEJIBHOTO HEPBA, KPOBOTOK

M3BecTHO, 4TO KPOBOCHAOMEHHME JMCKA 3PUTE/ILHOTO HEpBa M CETYAaTKH, MPH
I3MEHEHMAX T1ep(y3HOHHOrO JaBJICHUs TJ1a3a B ONpEAeNeHibIX Mpejiesiax, ocTaeTes Ha
OTHOCHTEJILHO CTaGHILHOM ypoBHE. DTOT (peHOMEeH B (hH3HOJIOrMH KPOBOOOpalleHHs
H3BECTEH 1101 HMEHEM ““ayTOPerysinn’ KpoBOCHaOKEHMS.

Hapyuienue Mexatu3ma, 00ecreduBaioiero 3ToT (heHoMeH, BIeUeT 3a co0oii Heaiek-
BATHOE M3MEHEHHE MOTOKA KPOBH MPH M3MEHEHUAX nepy3HoHHOro Jasienus riasa. C
YYETOM TOTO, YTO TaKWe W3MEHEHWs MOTYT MIrpaTh CyUIECTBEHHYIO pOJib B MATOreHese
IayKOMbl M OCTPOW HILEMHMYECKOH Helporatuu rasa (3, 8], cTaHOBHTCS SCHBIM
Gonbluoe KJIMHUYECKOE 3HAYEHHE OKCICPUMEHTANIbHBIX MCCIIE/I0BaHUH  MeXaHu3Ma
(yHKUMOHHPOBAHMs ayTOPEry/slMM KPOBOCHAOKEHHs JICKA 3PHTEJIBHOTO HepBa B
YCIOBHAX M3MEHEHHIT nep(y3HOHHOrO JIaB/icHHs IJ1a3a.

W3BectHo, 4TO OBICTPOE M3MEHEHME KPOBOTOKA, M3-3a BOSHMKHOBEHMS T.H. HAmps-
KeHHsl C/IBUra, BbI3bIBACT BbIICJICHME M3 JHAOTENWs okeuaa asora [13], koropblii
BBINOJIHSACT MPUHLMITHAILHYIO POJIb B M3MEHEHMAX TOHYCAa KPOBEHOCHBIX COCY/IOB.



76

Mcexos M3 BBILIECKA3aHHOTO CUMTAEM HEOOXOAMMbIM YTOUHEHHE POJIM OKCHIA a30Ta B
ayTOpPeryJsiuu KpOBOCHAOKEHUs 1MCKA 3PUTENILHOTO HEpBa.

MATEPHAJI U METOJ LI UCCIIEJOBAHMS

Perucrpaiio MECTHOr0o KpOBOTOKA B JIMCKE 3PHUTEILHOTO HEpBa KPOJHMKOB, B
YCIOBHSX M3MEHEHHSI BHYTPHIJIA3HOTO JIABJIEHUS, TPOM3BOAMIN METONOM KIIMpEHCa
Bojopoza [1]. B onbitax Obiin HCNOMB30BaHBI KPOJIMKH TOPO/IbI INWHILNIIA, BECOM 2,5-
3,0 kr. Bo Becex aKkcnepuMenTax npumensiiack anectesus yperanom (0,9-1,1 r/kr).

PaGounii KoHell akTHRIIOro (M3MEpUTENbLHOr0) MUKpPOdJIeKTpoaa (TedhIoHpoBaHHAs
nnatuHa, anamerpom 60-100 mMkm) Gbut orosied Ha 0,5 MM, YTO SKBUBAJIGHTHO TiyOuHe
BHEPEHHs dJIEKTPOAa B TKaHb. MHUKPOAICKTPOA Obl1 MOMELIEH B MMy JUlf LITpHLA
cooTBeTcTBYIOIIEro auamerpa. C MoMOIIbIO 3TOH WIJIBI, Yepe3 MEepe/IHIO POroBHILY,
MHKPO3JIEKTPO/L BBOAMIIH (101 MUKPOCKOTOM) B JIAMMHAPHYIO YacTh JMCKA 3PUTEJILHOIO
HepBa. BcriomoratesnibHblii  XJa0p-cepeOpsHblil  37EKTPOA  YKPEIUIAICS MOJKOKHO B
1eiiHoi obnacTu.

[epeanss kamepa riasza Oblla KaHIONMPOBAHA MIVIOW Ul LIMPMLA, KOTOpas Obuia
MO/ICOEIMHEHA K pe3epRyapy, 3arojHeHHOMY MCKYCCTBEHHOW JKMIKOCTBIO IJlasa
caenytoutero coctasa: NaCl — 124 mkmons/n, CaCl, — 5,1 mkmons/n, MgCl, — 0,5
MKMOJIB/JI, TIt0K03a — 5 Mimonb/n 1 Oydep [ene — 10 MrMostb/i.

[Toa6opom BbICOTBI pescpByapa MEHsJIOCh BHYTpHUIjIa3Hoe aaBjienue. Yepes 10 Munyt
nociie yCTAHOBKM pe3epByapa Ha HopMasibHOM yposHe (15mm pr.ct., no Takahashi, 1995)
IPOM3BOAMIIOCH H3MEPEHHEC YPOBHs MECTHOrO KposoToka. Ilocsie sToro, BHyTpuriasHoe
JIaBJieHKe MOBbILIAIM CTYIICHYATO (KaXblit pa3 nobasnss no S MM pt. ct.). 3a 10 MunyT
[0 OYEPEeJHOro TOBBIICHUSA BHYTPUIJIA3HONO JIABJIEHHS €ro TeKyUMH ypoBeHb
cOpacbiBan 10 UexoaHoro (15 mMm pr. ¢r.). MakcumanbHblii ypoBeHb BHYTPHIIa3HOTO
JIaBJIeHus! AOBOAMIN 10 60 MM PT. CT., COOTBETCTBEHHO, MAKCUMAJIbHBIH, OT HCXOHOTO
YPOBHS, CKa40K BHYTPUIJIA3HOTO JlaBieHus cocTapnsin 45 mm pr. c1. Ha done kaxaoro
(DMKCHPOBAHHOrO 3HAUEHIIA B JMCKE 3PUTE/ILHOTO HEPBA M3MEPAIM YPOBEHb MECTHOrO
KPOBOTOKA .

JUist perueTpalnn CHCTEMHOrO apTepHasIbHOTO JaBJIeH s U 4aCTOThI cepeOueHus B
GelpeHHYIO apTepuio B BOIMIICS KaTeTep, MPUCOCAMHEHHbIH K JIATUMKY dJIEKTPOMaHO-
MeTpa JUlsl M3MepeHmst AasJictiust. Perucrpatms npoussoamiack Ha nonurpade tuna “Camot”.

B apyroii rpyrie KMBOTHBIX, M0C/IE M3MEPEHHs MECTHOTO KPOBOTOKA B JIMCKE 3pH-
TEJILHOTO HepBa, MPH 3HAYECHUH BHYTPMIJIA3HOTO JaBJIEHMs pPaBHOM 15 MM pT. CT., B
YIIHYIO BeHy KpOJHKa BBOAWIM HUTpo-L-aprunun metun screp (L-NAME) B nose 30
mr/kr. Yepe3 30 MHHYT MOBTOPHO H3MEPS/IM YPOBEHb MECTHOro kposoToka. [lanee
BHYTPMIJIA3HOE JaBJICHHE [10C/Ie/I0BATEILHO MOBbIANH 10 50 u 60 MM pT.cT. YpoBeHb
MECTHOIO KPOBOTOKA B JIMCKE 3PUTE/ILHOTO HEPBA M3MEPAIIH T10CIe KAK0r0 MOBbIICHHS
BHYTPHIJIA3HOTO ABJICHMUSI.

Boruucienue nepdy3noHHOro JaBieHMs IJ1a3a MPOM3BOJAMIIOCH HMCIOJb30BaHHEM
CPe/IHEro CHCTEeMHOrO apTepHaIbHOTO JaBIeHUs (Ccajt), BHYTPUIIIA3HOTO NaBaeHus (Brj)
M KOHCTaHTBI, 3aBHCsIIell OT BHAa skxuBotHoro [12]. B namem ciyuae nepdysronHoe
nasnenue rinasa (T Kposinka BbIYKCIISETCS CeyIOMMM 00pa3om:

IAr = CCAJL-BI'J]-14 (1)




TMocnte 3aBepieHms HKCIEPUMEHTOB SBTAHA3MS KHUBOTIIBIX MPOM3BO/IMIIACE MHTPa-
KapaaibHOM MHBEKLKMEH Hacbiienoro pactsopa KCI. Jlanee npowssoamnack 3HY-
Kiealus MIa3Horo sA010Ka M 10Ji MUKPOCKOMOM NPOBEPSNCH JIOKAIH3ALUA AKTHBHORO
EKTPO/IA W CTENEHb MOBPEKIACHHUS TKAHH.

PE3YJIBTATBI HCCJIEOBAHUIA

Cpeiine  nokasatelu CHCTEMHOTO  apTepHaLHOTO JABMCHHA (IO JKHBOTHBIM),
BbiOpaHHbIe HAMH YPOBHH BHYTPHMIIA3HOTO JABJCHHS M COOTBETCTBYIOUINE BEIHUMHbI
nephy3HOHHOIO aBJIeHHs, BLIYKCIICHHbIE [0 BBILICYKA3aHHOi (GopMyJie, nepBoii TpyMIbI
KUBOTHBIX NPHUBE/ICHBI B TabuLe 1.

Tabmuua 1
3ajaBaeMble YPOBHH BHYTPHIIA3HOT0 AaBenus (BI)L), perucrpupyembie

3HAYEHHSI CPEIHEro CHCTEMHOro apTepuaabnoro jasienus (CCAJI) n
paccunTanubie no ypasuenuio 1 suavuenust nepQy3nonnoro AaBjieHns riaza

BI'/L
CCAJL
N 15 20 (w25 B0 oS il 40| 458 | 50 [TiEss S 60

1 90 61 56 51 46 41 36 31 26 21 16
2 100 71 66 61 56 51 46 41 36 31 26
3 105 76 71 66 61 56 51 46 41 36 31
4 95 66 61 56 51 46 41 36 31 26 21
5 102 73 68 63 58 53 48 43 38 33 28
6

M

94 65 60 55 50 45 40 35 30 25 20

97,6 | 68,6 | 63,6 | 58,6 | 53,6 | 48,6 | 43,6 | 386 | 33,6 | 28,6 | 23,6
im | £23 | £22 |24 | 22 | 22,1 | £23 [£22 | £23 |£24 | £22 | £2.1

Bcee NapameTpel 1aHbl B MM PT. CT.

PesynbTaThl n3Mepenmit YpoBHA MECTHOrO KpOBOTOKA b JHCKE 3PUTEIBLHOTO HepBa
TIPH K&iJIOM YPOBHE Mep(hy3HOHHOrO JIaBicHNs IJ1a3a MOKA3bIBAIOT, YTO, CTYMEHYaToe
YMEHbIICHHE 11eP(Y3HOHHOTO aBIEHUA, KOTOPOE OCYLIECTBIIAETCS B Pe3ysibTaTe TaKoro
e CTYNEHYATOro NOBBILICHMS BHYTPHUIUIA3HOTO NABJCHHS, 10 OMPEAEIEHHOrO Npejea
He NPUBOJINT K KAKMUM-JMOO CYLIECTBEHHBIM W3MEHEHHUSM MECTHOTO KpoBoTOKa. JIHiib
TpH JIOCTHIKEHHH YpoBHS 28,6 2,3 MM PT. CT. MECTHBIH KPOBOTOK HAUMHAET PE3KO
YMEHBLIATBCS M MPOJOJDKACT Ma/aTh M MPH CJIE/YIOIIEM HOHMKEHHH Nep(y3MOHHOTO
JaBlieHns 10 23,6 + 2,2 MM. PT. CT., YTO, NIPUMEPHO, COOTBETC TBYET YPOBHIO 60 MM pT. CT.
ISl BHYTPHIJIA3HOTO JABJICHHUSL.

3HaueHHs MECTHOTO KPOBOTOKA B JIMCKE 3PUTEILHOTO Hepsa (Ha riyGuue 0,5 MM OT
€r0 MOBEPXHOCTH) M JAPYTHX rokasaTesieii (CHCTEMHOE apTepHaibHOE JaBieH e, YacToTa
cepaueOuernit) Kak B yC/IOBHAX HOPMBI (YPOBEHb BHYTPHUIJIA3HOTO JABIACHUS |SMM
PT.CT.), TAK M NIPH BO3POCIIMX 3HAYCHUSAX STOTO NMApaMeTpa 1pHBEICHbI B TabIHLE 2.
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Tabnuua 2

CpEL]HHE 3HAYIEHHSI CHCTCMHOI0 APTEPHAJILHOIO AABJIEHHS, YACTOThI cepuueﬁuennﬁ
W MECTHOI'0 KPOBOTOKA B IHCKFE 3PUTE/ILHOTO HepBa NpH pasjJIMYHBIX YPOBHAX
BHYTPHIJIA310T0 JaBJICHHS

Buyrpurnasi. Cucremioe HnrencnBHoCTh aeo
apTepuaLioe Yacrora KPOBOTOKA B INCKe
JaBjieHne = FKHBOTHBIX
[M prict.] naBjieniie cepauednenii 3PUTEJILHOTO HepBa (]
[Mm pT. cT.] [M/100r/mMuu]
15 95.4+7.7 240+ 10 1053+ 11,5 6
40 932+54 244 +9 104,4 + 10,2
50 943 +82 246+ 8 108,3+ 12,6 6
60 96,2+ 6.3 25110 79298 6

”3 3TOH Ta6ﬂ“llb] BHJIHO, YTO U3MEHEHHE BHYTPUIIJIA3HOIO JABJICHUSA HE OKasbIBaeT
CTATHCTHYECKH JIOCTOBEPIIOrO BIMAHMA HAa TaKMX MOKA3aTelsX, KAK CHCTEMHOE apre-
pHanbHOe NaBjieHHe M uyactota cepauebuennii. ITo cpaBHeHHMIO ¢ HOPMOW, Takxke He
MEHSAETCS YPOBEHb MECTHOrO KPOBOTOKA B JIUCKE 3PUTENILHOTO HEPBA MPH MOBBILIEHUH
BHYTPUIJIA3HOTO JaB/ienus 10 40 u 50 mm pr. cr. OiHaKo, ero nosbileHue elie Ha 10 Mm
PT.CT. BBI3BIBAET CYUIECTBECHHOE M CTATHCTHUYECKH [OCTOBEPHOE MOHMKEHHE YPOBHS
MECTHOTO KPOBOTOKA.

BHyTpuBeHHas MHBEKIIIA HECEIKTUBHOrO MHIMOMTOpa CHHTa3bl Okenaa azora Hurpo-
L-aprunun metun screpa (L-NAME) B 103e 30Mr/kr nossieksia 3a coboii nopbilieHue
CHCTEMHOIO apTepHaIbHOIrO JaBneHus B cpeatem Ha 11% (p <0,05) (tabnuua 3) u
NOHMKEHHE YPOBHS MECTHOTO KPOBOTOKA B JIUCKE 3PUTEIILHOIO HepBa B cpeaHeM Ha 13%
(p <0,05).

Tabnwua 3
Cpeanue 3HA4YEHHSI CHCTCMHOTO APTEPHATBLHOIO AABJIEHHS, YACTOTHI cepAeOHenuii
H MECTHOI0 KPOBOTOKA B IMCKE 3PHTC/LHOI0 HEPBA NPH PA3IHYHBIX YPOBHSIX
BHYTPHIJIA3HOTO 1ABJICHHs1, 33PErHCTPHPOBAHHBIE 10 H TI0C/I€ BBEICHHS
HECEJIEKTHBHOI'0 HHIHONTOPA ciHTa3bl okenaa asora (L-NAME)

J1o BBeaenust

L-NAME IMocne BBenennsi L-NAME

IMapamerp

Buyrtpurnastoe

naBenue [MM pr.ct.] 15 40 50 60

CuctemHOe apTepHabHOe
JaBjieHue [MM pr.crT.]

Yacrora cepauedueHnii 232# 13 220,0+ 11 218+ 12 215+ 13 216+ 14

90,689 | 102,5+£7,9 | 1042+9,6 | 103,3+7,6 | 105,9+9,38

KpoBoTok B 1mcke
3PUTENILHOIO HepBa 102,2+10,8( 89,5+7,7 | 90,7+84 | 88,5+8,1 65,6 +9,9
[M/100r/MuH]
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Bbio  OTMEUEHO Takoke, CTATHCTHYECKH HEIOCTOBEPHOE YMEHbLICHHE YacTOThl
cepaueOuennii. [Tosbiienue BHyTpUriasHoro aasietus 10 40 u 50 MM pr. cT., Ha doHe
9THX M3MEHEHMH, KaK W B MNPEAbUIYLIMX SKCHEPUMEHTaX, HU B OJHOW M3 peruc-
TPUPOBAHHBIX HAMM TOKa3aTesieil He BBI3BAJIO JOCTOBEPHLIX M3MeHeHwid. [lanbHeliuee
TOBBILICHHE BHYTPHMIJIA3HOTO JaBjieHWs elie Ha 10 MM pPT. CT. MOBJICKJIO TaKoe Ke
NPOLIEHTHOE MOHMKEHHE YPOBHS MECTHOTO KPOBOTOKA B JIHCKE 3PUTENILHOIO HEpBa, YTO
W B mpeabitymx onbitaX. Takum oGpasom, Beesenve L-NAME Bbi3ano Tonbko
YACTHYHOE M3MEHEHHE M3HAYAJIbHBIX 3HAYCHHH PEruCTPUPOBAHHBIX HAMM MOKa3aTesieH,
HO He OKa3alo BIIMSHMA HA MX JaJbHEillyl0 JMHAMHKY B MpOLECCE TOBbILCHHS
BHYTPUIJIA3HOTO JABJICHHMS.

OBCYKIEHUE MOJIYYEHHBIX PE3YJIbTATOB

Merox kiaMpeHca BOAOpPOJA, CpeAM APYrMX METOJIOB PErHCTPAllMM MECTHOrO Kpo-
BOTOKA, siBJIseTC Haubosiee OOBEKTHBHBIM, TOYHBIM M JIEFKO OCYLIECTBMMBIM [S].
KonmnuecteHHble MoKa3aTen MECTHOIO KPOBOTOKA B JIMCKE 3PUTENILHOTO HEpBa B YCJIO-
BUAX HOpMbI (KOrja BHYTPHIJIA3HOE JaBJICHHE PaBHSAETCS 15 MM pT. CT.), 3aperHcTpu-
poBaHHAs HAMH TMPUMEHEHMEM YKa3aHHOIO METO/a, MPAKTHYECKH COBMAjaloT ¢ pe-
3ybTaTaMK APYrux aBTopos [11].

HesHauntesibHble PAacXOK/IEHHSA, HMEIOLIME MECTO T[PH PErucTpaluu  JaHHOrO
napamMeTpa y pasHbIX MHAMBHIOB, MOATBEPIKAAIOT, YTO KPOBOCHAOKEHHE IMCKA 3PUTEb-
HOTO HEepBa KPOJIMKA, B YCJIOBMSX HOPMAIbHOIO YPOBHS BHYTPHIJIA3HOTO JaBJEHUs, B
cpeareM Haxozautes B quanaszone 100-110 ma/100 r/mun.

Iepdy3noHHoe naBjieHHe B CHCTeMe KPOBOOOpAleHHs JUCKAa 3PHTEILHOrO HepBa
3aBHCHT OT CHCTEMHOIO apTepHaIbHOrO JaBJICHHs ¥ BHYTPHIJIA3HOrO NaBjieHus. Bbiie
ObL1 OMKMCAH MPHHLIMIT BLIYHCICHHS JAHHOTO MapaMeTpa KOHKpeTHo Juist kponuka. T.k. B
HALIMX SKCTIEPUMEHTAX CTabHIIM3ALIMIO BHYTPUITIA3HOTO aB/JICHHS TIPOM3BOMIIM HOCPE/I-
CTBOM KOMIEHCHPYIOIIEro pe3epByapa, TO B KayJOM KOHKPETHOM Cllyuae BMECTO Tep-
(y3MOHHOTO JIaBJICHHs IJ1a3a Mbl MMEJIH TPABO MOJIL30BATLCS M0KA3aTe/IeM CHCTEMHOrO
apTepUANILHOTO JUIABJICHHS.

M3BectHO, uTO ayToperysisitus KpoBOOOpallleHHs B JIHCKE 3PHUTEILHOTO HEpBa,
(YHKLMS KOTOPOH 3aKJIIOYAeTCs B COXPAHECHHMH KPOBOOOpAIGHMS Ha ONpe/ie/ieHHOM
YPOBHE NPH W3MEHEHUSIX Mepy3HOHHOTO JaBICHHS, BbIPAXKCHA OTHOCHTENBHO ¢1abo [5].
HCXO}lﬁ M3 3TOro, B YCJIOBUAX q)“KCMpOBHII[IOFO BHYTPHUIJIA3HOIO /1aBJICHHUA KPOBO-
obpaieHiie B AMCKE 3PUTENILHONO HEpBAa HAXOAMTCS B MOJIOKHTEILHOW KOPpEIslUuH ¢
nepdy3HOHHBIM JaBJICHHEM, T.€. C CHCTEMHbIM apTePHaIbHBLIM AaBJICHHEM.

B HaumMx 9KCrNepUMEHTaxX M3MEHEHHEe CUCTEMHOrO apTepHalbHOro NaBJeHUs Habio-
JaI0Ch TOJBLKO B TOW CEpUM IKCHEPHUMEHTOB, B KOTOPBIX ObUT MCIOJB30BAH HEceseK-
THBHBIH MHrHOMTOp CHHTa3bl okcuaa asota — L-NAME. CoorBercTBenHOe M3MeHeHHE
0b110 3aperMCTPUPOBAHO B HHTEHCHBHOCTH KPOBOTOKA B AMCKE 3PMTEILHOIO HEpBa, UTO
eliie pa3 MoJATBEPIKAACT HAJIMUHE BbILICYKA3aHHON MOJI0KHUTEbHOM Koppesuuu. Mexons
H3 3TOro, sICHO, YTO PE3KOE MOHHKEHHE MECTHOr0 KpOBOTOKA B JMCKE 3PHUTEILHOIO
HepBa TMPH MMOBBILICHWH BHYTPHIJIA3HOTO JaBjieHWs Jo 60 MM pT. CT, B YC/IOBHAX
HEM3MEHHOCTH CHCTEMHOrO apTepHajibHOIO AABJICHHS, JIOMKHO ObiTh 0OYC/IOBIEHO
MOBBILUICHUEM PE3MCTEHTHOCTH KPOBEHOCHLIX COCYJOB B CHCTEME KpOBOOOpaIleHHs
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ANCKA 3pUTE/ILHOTO Hepra. Crie1oBaTenbio, MOXKHO YTBEpIKAATh, 4TO MENKIY H3Me-
HEHHEM BHYTPHIIIA3HOTO JIaBlIeHHs M KPOBOOOpALUGHHEM B /IHCKe 3PHUTENILHOTO Hepsa
CYHICCTBYCT OTpHLIaTesbhas Koppessuus. Kakylo poib Bbimonnser s OCYLIECTBICHHH
TakoH CBA3M OKCHA a30Ta?

M3Bectho, uto remepaims okcuaa asora us sHpOTENMS KPOBEHOCHBIX COCY/I0B (9H-
AOTE/IMATLHBII OKCHA a30Ta) POHCXOMT NPH H3MEHEHMAX T.H. CABHIA HarPsHKEHHOCTH
[6]. Hsmenenne osToro peosoruueckoro napameTpa  KpoBooOpalleHms, KOTopblit
HETIOCPE/ICTBEHHO CBA3AH C M3MEHEHUAMH Mepy3HOHHOTO JABNCHUA H MHTEHCUBHOCTH
KPOBOTOKa, yepe3 npubaH3HTeNbHO 3-5 CeKyH/ BbI3bIBaET FeHepaLmio OKcuaa asora. B
HALIMX SKCTICPUMEHTAX MBI MCTIONB30BANN TAKYIO 103y HECEIEKTHBHOTO MHrHGHUTOpa
CHHTa3bl OKeHaa a3ota — L-NAME, sddexr koTopoit na KpoBooOpatiieHne Kpoamnka Gbii
ToKasaH psaom asTopos (7, 9, 10]. Murubuums cunrassl okcuaa asora NOATBEpAMIACh
HACTHUHBIM  MOBBLILICHHEN  CHCTEMHOINO apTEpPHANLHOTO JIABJCHUS 1 CTATUCTHYECKH
/IOCTOBEPHBIM yMEHbLICHIIEM GA3MCHOTO YPOBHS MECTHOrO KPOBOTOKA B JIMCKE 3pH-
TEILHOTrO HepBa. ONbITaMil Ha HOBOPOIKICHHBIX NopocsTax M0Ka3aHo, YTO MHrHOHLMA
nocpenctsom L-NAME cuurassl okenia asota He okasbisaer CYLLECTBEHHOTO BIIMAHUA
Ha ayTOperyIsTOPHYIO  BA3OAMIATALMIO apTEpHM CeTyaTKH, BbI3BAHHYIO CHCTEMHO}
runorensueii [4]. Bmecte ¢ tem, nokasana cyiectsennas POJIb OKCH/IA a30Ta B Pa3BUTHH
(yHKUMOHANBHOM rHMepeMi B aHcke 3PHUTE/ILHOTO HepBa KOWIKH, B YCIOBMSX M0-
BBILICHHSI HEHPOHAILHON aKTUBHOCTH, BbI3BAHHOMN (orocTumysumeii [2].

[Tonyuenbie Havu pesysbTaTl ykasblBaloT, uto cesish MEXKY U3MEHEHHAMHU BHYTpH-
[VIA3HOTO JIaBJCHNS H MHTCHCHBHOCTH KPOBOTOKA B JMCKE 3pHTENBLHONO HepBa (hak-
THHICCKH OCTACTCA HEM3MCHEHHON B OMBITAX, MPOBEJCHHBIX C MCMOBb30BAHMEM Kak L.
NAME, rak u Ge3 Hero; .. MOkHO Npe/oaraTh, YTO OKCHI a30Ta He SBJISIETCS IMaB-
HBIM MEZMaTOPOM B yCTAHOBIICHHH CBSI3H MEKILY STUMH [OKA3aTENIMHU.
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AHCKA 3PUTEIBHOTO Hepra. CrieoBaTeNbio, MOXHO yTBEPKIAT, UTO MEXy H3Me-
HEHMEM BHYTPHITIA3HOTO JaBACHHA M KPOBOOGPALCHHEM B JIMCKE 3PHTENBHOTO Heppa
CYMICCTBYET OTpUUaTesbHas Koppesisims. Kakylo poib Beinonnser B OCYIIECTBIICHHH
TAaKOM CBA3M OKCHA a30Ta?

M3sBecto, uto remepaiis okcuaa asota u3 sHmoTeNMs KPOBEHOCHBIX COCY/IOB (9H-
AOTENHAbHBII OKCHAL a30Ta) MPOMCXOANT NP H3MEHEHUAX T.H. C/BHIA HarpsKEHHOCTH
[6]. Hsmenenne ostoro peosnornmueckoro flapamMeTpa  KpoBOOOpalleH s, KOTOpbif
HETIOCPC/ICTBEHHO CBA3AH C M3MEHEHUAMH TIep(y3HOHHOrO JABNEHUS M MHTCHCHBHOCTH
KPOBOTOKA, yepe3 npubnsuTensho 3-5 cekyHi Bbi3blBaeT reHepauLmio okcuaa asora. B
HALIMX OKCHICPUMEHTAX Mbi MCIIONIB30BANM TAKYI0 1103y HECENeKTHBHOTO MHrUOHTOpa
CHHTa3bl Okenaa a3ota — L-NAME, sdidexr koropoit na KpoBooGpatuenue Kposuka Gbit
ToKasan piaom astopos |7, 9, 10]. MurnGuums cunrassl okeuaa asora MOTBEPANIIACh
HACTMUHBIM  MOBBILICHHEN CHCTEMHOTO apTepHabHOTO JABIEHHS M CTATHCTHYECKH
AOCTOBEPHBIM yMEHbLICHICM Ga3HCHOTO YPOBHS MECTHONO KPOBOTOKA B AHCKe 3pH-
TENLHOrO HepBa. OMbITaMIt Ha HOBOPOXKICHHBIX MOPOCHTAX MOKA3aHO, YTO WHIHOMIMA
nocpesicreom L-NAME cintasbl okcuaa asota He okasbipaer CYLIECTBEHHOTO BIMAHHS
Ha ayTOpery/IsTOpHYIO Ba30OAMIATAUMIO apTEPUH CeTyaTKH, BbI3BAHHYIO CHCTEMHOI
runorensueii [4]. Buecre ¢ Tem, nokasana cymectsennas POJIb OKCH/IA a30Ta B Pa3BUTHH
(yHKuMOHanbHON runepevun B amcke 3PUTE/ILHOTO HEpBAa KOLIKM, B YCIOBHSIX [0-
BBILICHHS HEHPOHAILHOM aK TUBHOCTH, BbI3BAHHOMN Gorocrmysumeii [2].

HonyuenHbie Havm pesyabTaThl yKasbIBaIoT, uTo CBA3L ME/1Y M3MEHEHUAMH BHYTpH-
[VIA3HOTO JIABJCHHA W MHTCHCHBHOCTH KPOBOTOKA B JIMCKE 3PUTENBHOMO Hepsa (ak-
THHECKHM OCTACTCA HEM3MCHEHHOH B OMBITAX, MPOBEAEHHBIX C HCIOMBL30BAHMEM Kak L-
NAME, Tak u Ge3 Hero; T.e. MOkKHO TpeAnonararb, 4T0 OKCHJL a30Ta He SIBJISIETCS [/1aB-
HBIM MEIHATOPOM B YCTAHOBJICHHH CBS3H MEK/LY STHMH T0KA3aTEISAMH,
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ROLE OF NITRIC OXIDE
INAUTOREGULATION OF BLOOD CIRCULATION OF OPTIC DISK

N. Nikuradze, T. Toronjadze, M. Nebicridze
Tbilisi State Medical University

SUMMARY

It is known that the generation of nitric oxide from the endothelium of blood vessels takes
place at the changes of shear stress. Change of this, directly related to the perfusion pressure and
intensity of blood flow, rheological parameter of blood circulation, approximately after 3-5 sec
causes the generation if nitric oxide. Inhibition of nitric oxide synthase activity by means of L-
NAME in our experiments was manifested by partial increase of systemic arterial pressure and
statistically reliable decrease of basic level of the local blood flow in optic disk. However, the
results obtained also showed that interrelation between changes in intraocular pressure and
intensity of blood flow in optic disk actually remains unchanged in both: with and without
administration of L-NAME, i.e. it is possible to assume that nitric oxide does not appear to be a
main mediator in the establishment of the interrelation between the levels of these indices.
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Boge  @oy  ggmdghBgol,  Gmam@oies: 20206505, go@dmJbogsbs,  5-
b gmboambgs®dgdo  ©s bbg [, 2] o8sbmsb, boggaro  dowsgn  jemb-
(960D o dmogd GHmIbogg@os s Labogmabuwme syGomgdgmos dobo
Embols @ agms3os PR Oggddo. Ni-ol olggg, Oopm@G 6gdobdogho Lbgs
0060b,  Pxegedops s PNOIESOY  J0bEIbHOS30980  gHMabgmoliyob
3ob6lbgsggdgmos. d96gdcogos, s@Lgdmdl  Ligzogog@o 39J560b3980, Gm-
Bgmms  Lydgomgdon bo@Eogmmgds Ni*-ol §@s6l3ma@o d5dd@sbols pog-
o > @mdgmoi  Nbabggmymyl  Fobo  s@omsbsds@o  gobsfoggdols
B9650hbgdsL. 3bmdogos, Gmd bmgog@o doJ@g@osdo Ni*-0l §@s6b3mGGH0
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boGogmegds,  gOmo  db@og, LYOsgo  ©s 505139(308039600  gosd@obols
(CorA  Lolgds), dgmay dbcdog go P Godol ATPsbgdol, gg@dmo Mg/Ni-
ATPs>bHols (3.A3.4.1) o 9§ ZntA-bL (3.A3.62) ULsTygomgdom, @mgmog
3GodHogamom Tomdmopygbl 3dody dgdamms, dom Bm@ol Nit'-ols G@sbl-
300F0@ oo ATPsbol [4, 12]. hggh dogd mgm@o godmspgsl msgols Bgobols
Lobogglig@o 3gddabgdolis ©s dog@mbodgbols gsgesdo bsbobo ofbs Nit-om
sJBogodgdamo ATPs V@0 sfGogdmds [11]. 96ps 5@06086ml, @md Ni'-00
>JBogodgdgmo ATPsVgdols dgliobgd dmbsi393900 Lsgdome 3Fodos ©s s@s-
BaGos  3bmdogo dolo  Jmgdgogdols dmengggma@o dgdobobdol Tglabgd, @sg
0300055 3ob300Mdgb o, dmd Ni-ATPsbs olggg, Omam®Oi3 ggmdgbdam  Lol-
93505 53O YBYA0 JIOogeglmds, dogyamgbgds d@sgemudbosd @g@dgbd e
bobEgdgol,  GmIgamms  3069BHogaM0  ggamgge  gbadangdgeos  dbmenme b,
Jodgmosbols Bogd  Dgdydoggdgmo  ©s  S3MMdodgdgmo  Ihsgsagdbosbo  gg@-
396@ @0 LobEgdgdol JobgBoggdo sbsgobols gmmwgdols godmygbgdom [8]

LAY R JINMRIBO

3309306 md0g AL Tomdmswygbos  mgm@o  godmsggsl  msgols  Gg0bopsh
©0g9A9630G @0 316H®0RIA0MYL  Jgmmeom  Lads@mbals  g@s@ogh®do
dowgdgeno  Loboylg®o Jgdd@sbgools (1209 Lodsdmbols 9696l dm@ol) s
30300bm3gd0l (032 M Lofo@mbols) gdsgizogdo [T ool 3mbagbd@sizos
olab@gMgdmes  @emy@ols dgmmwon [10], bogmem  sOsmGxsbgmo  golgm@o —
3000803009090 Goljg-bgdodmgbs [3] s 3obobmg-dslimmgals dgmmwon [6]

ATPsb@ 0JHog@mdoby gdbxgamdwon gg@ddgb@ols dogé ATP-ols ©s3-
@om  A3dmygmPomo  sGsm@Abgmo  Golgm@ol  GsmEgbmdon  Jogoy@sd
3ogsby Lasmdo. NiIATPs>BHyc0 5;]()0")@*)6» olobeg@gdmes bbgsmdom, @G-
3gmoi J00@gdmws badgodgom s@gdo Nit'-ol s@lgdmdols ©> s@s@lgdmdols
300md96T0 bbgs ©sbsdhgbo 300md9d0l dgeBogmdolisl (9.0. olsbwg@gdmes
Qdasmen NiZ-00 aedofgymgmo ATPsby@0 5J@og0mdol gmomgds).

ATP; Mg, Nif", MgATP s NiATP-ol jobGgb@h@aGogdl glsbeg@sgoon
bygmasbBmmgdosbo Lolipgdols Ladygsmgdon ©s gomgsgolfobgdoom MgATP
©> NIATP  3md3@glgdol  ©olimEosEools  3mblEabBgools 360d36gammdgdl.
3096dmE, Ky, =0,0603 mM; Ky; = 0,0095 mM [5].

Ni-ATPsboli glifogenoliols godmygbgoga 0dbs d@sgomydbosbo  gg@mdgh-
Hamo LobBgdgdol 3obgBogamo sbogobols dgmmwgdo [8]. jg@dme, @nymo
3069003900 3Ogpgdols gmdgHOogmo  Gm@dol oﬁw\nnlmls dgompo, G53
,,306035@9@0  dmpgm@ols 3@0b303ms6”  gOme©, 0dmggs @mPmo A 9mg@H-
Gogeeo G0l IJuby  gaGdghhgmo  Lolgdyool Immyygmgdo dyds-
60b30l godogg@ols Lodgomgdsl.

QIRIBIBO RS 36603

Ni-ATPobols  3gaggolsl, g300ggemgl gmgaols, dgbfsgmom ofbs ATP-
SbgM0 5JBog@mds badgazom s@9Bo Tgladsdolo 3mbigbd@siools ATP-ols




3o@Es, dbomamo Nir'-ol ©335@30bsb. 5@dmB6s, HMd Ni'' j0b3gbpGsool
Logdome o godymgddo (0,00005 mM < [Ni < 0,05 mM) ATPsbg@o o
BogOmds 56 dg060d6gdmes (0,502 + 0,300 — 0451+ 1,35 dogémdmeo Pi/lo 3y
(30g05), 9.0 Ni-ATPsbol Ugdb@os@l Fo@dmowygbls Ni-ATP-ol  3md3emgdlo o6
mogolggogo ATP. Ni-ATPsbyg@o oJBoydmds 9gobodbgds dbmame bo@gsd-
300 >®ydo Ni*"-obo ©o Mg* 56550 Lgdmbolols [11]. 53 @AMl gofywgdom
Lodogamgl, Gsasbsi ba@gsjgom s@ydo Mg**-0ls ‘993560l ATPSHy@0
5JHog@mds  bymolipob g)sﬁhk;}’.\;];]b‘ﬂy\nr)o, OvEyoboi dgdomdls Mg-ATPsbo.
dop@od Lodgagaom sGydo Mg’ '-msb ghmsw Ni*"-ols ©ado@Bgdolvls spyogo
od;]}) 5JHogemdols doBgosl s GoJHmdmdogo  dgolifogmgdmes ATPsbols
Ni"-00 godm{gggmo sgBogsiools bsfogno.

Ni-ATPs>bsl 3mJdgpgdols dmengsnamydo 39Js60bdols wowagbolimgols s9i3o0-
@gdgaos gmdgb@amo dgoJzool Lobsmol ©odmjowgdgmgdols glfogms
bygmo @oaobpols (msgobiggsma Ni**-ol (Nif"), »og0byGoE0 Mg™*-ols (Mgi™),
MgATP 3033 gJlol, msgolggsmo ATP-ols (ATP) ©o Ni-ATP 3m33aglols)
3063960530006,

bg@omby 1 Fo@dmpagbomos Ni-ATPsby@o  ofHog@mdol ©sdmgowgdsy-
g0 MgATP 30mb63960@s305bg m®d3oydgd@ubgdae gmm@©obs@gdBo. biy@s-
0056 bomaow hsbl, Gmd V/V = f(1/Mg-ATP) @:ybjzos s@sf@gogos.

1V
0.40 4
L@, 1. Ni-ATPs>by@0 s@og@mdols
0.30 4 odmgowgdymagds MgATP-ol jmb-
396GHO>305bg MOy Bgo@bgdym
30mO©obsHgddo, NIATP-ob, msgo-

kL bygogmo ATP-obs @s Ni™-oly dvy0-
dogo  jmbEgbBHGS30go0l  o@m-
0.10 4 b98'do:
1/S  [Ni*'] = const=0,0001 mM;
0.00 T T T — ~ [ATP{ = const= 0,23 mM;
0 1 2 3 4 5 [NIiATP] = const = 0,002421 mM

>69396¢0L 33069 3608gbgamdgdolials Fgobodbgds  g9@IgbHmo  Lol-
(930l 063080305, bomm 5O gdghdol dswsmo d60dgbgammdolsl — sj@o-
35305, 535Lmsb, sOaNdgbHol ds@smo 3boTgbgambolsls UV = f(1/MgATP)
396J305L goohbos SLod3BmEs, bomm s@agdgbdol Lsdygsmem 360dgbgam-
3g30Lsl 3906036935 gm0 Fm@@osagdols ©s g@mo sEsmybgols Fgd@omo.
S0 dgbBol  dosmomo  360dgbgamdgdolsls UV = f(1/MgATP)  g96j3ools
fagogmds  sgEomgdgmo @  Logds@olo  30Mmmdos  omdasl, @Gmd MgATP
[o@3mo0a96L bgdbE@s@l Bg@dgbdgmo LobEgdolbomgols s dolo, Gmam@3
59308 9090 5JBHogeBm@gdolmgols gobggmgbogo dbgdols Gozbgo — n=1
96> o@0b0dbml, @m3 MgATP-0l, Goam®3 Lbegmo 0bdododmmgdolngols
bgamgbogno gdbgdols Gogbgo — m=1. 53 3oGmdgddo IV = f(1/MgATP)
3690bg o®y9dgh@ol LsBygsmm 360Tgbgamdgdolisls gOmo dm@@osmgdols
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©> 900 gowsgbgol Tg@Homol sOlgdmds dogmomgdl, Gmd MgATP-ol-
0gol,  GemOE  bafommddogo  gg9dHol 3dmby  dmwogogs@m@gdolmgol,
2obgamgbomo  93bgdol @ogbgo p = 1 [8] s@bodbgmomsb  yodmdwobsty,
@oEaob  NaK-ATPsHol  dopomontby 9@ Lgdbp@siygm  9dsbby  s@ol
bgdbp@oBol  ©sgegdogdols g@mo  396G@0, Fgodmgds gogo@sygomm, @md
Ni-ATP>bs - d@ogognygdhosbo  ggddgb@amo  Lolpgdss, Gmdmoals g9bdzon®
9909l Foddmawygbls 306039 odg@o.

13*](6 2-bg Vomdmwpgboaos Ni-ATPsBg@o sd@og@mdols g\mﬂ(m;ngg(]&qg 905
Ni*"-0ls 306G96HO>G0oby  MgATP-0l,  msgoliggsgo  ATP-ols s Mg* -ols
3903030 3mb396HMS30 b0l Jo@Mmdg ]?5(]0 ([MgATP]= 1,6 mM; [Mg?']=04 mM;
[ATP]=02412 mM). s@gdgeo ogm Nit-ol 3063966HGsG00l bsgdsmo ©0©0
Ao (0,00003 mM < Ni'] < 0,005 mM). Lgdomby 9390 Fo@mbgbols dob-
Boo, sdligolaty mgglaeos Nit'-ols 30bEg6HGsG00l smmdomo @emysGomdo,
Goppsb  hggbo dobobo ogo  Nit-ols 306396(®>300bg  Ni-ATPsbyg@o s
H09OMd0L ©sdmgogdgmgdol sdlsbggero 3Gl pgmdgH@Honmo gmGIol
BgbFogams. o3 Fgdobggasdo jo dOgeol agmdgHOogmo n@ds 56 oGgagds.

14y

12
10 4 byg@. 2. Ni-ATPsbg@o 5JBog@mdols
84 admgomgdygmads  Nit-ol  job-
3060@s30oby  MgATP  mogoliy-
6 GabGM>@ooby  MgATP  — mnsgoliyy
gomo ATP-ols > Mg -0l d9-
O Q g IR
4 A dogo  gmb3bHO>30gd0lL  Jo@m-
2] b90Bo0:
L9X [MgATP] = 1,6 mM;
0 ; . ’ ; : + [Mg?]=0,4 mM;

50 -45 -40 -35 -30 -25 -20 [ATP{]=0,2412mM

bg@omoesb 2 bomens hobl, @md Ni-ATPsbyg@o  sgBog@mdols ©odm-
dm,{);)?)"']sf\"']?nl» Ni*'-oly 3063960 5305bg 53l 39ddsmoligdydo gm@ds. 396-
dow, Nir'-ol dgody ]mG(gJG(Y)Gm()o,J(‘)nlmls sa00 53l Bg@dgbdymo Lol-
B0l 5JBogoGool, bogme Nit'-ol dswsmo  jmb396@@>30930bs1 R9Hdg6-
Omo bobEgds 063050M©gds. Ni*"-ols 306396H@5305bg Ni-ATPsbygdo of
BoYOMEOL  ©adm Jowgdgmgdol  Sdbobggmo  dGgool  sbodbymo  gm@ds
5930 9o g0, Joa@od S@5Ls3do@0lo J0@mdss 0dol ©slisdHo3gdmsE, GmI
Ni-ATPsBo  ofo@dmgdl Nit-oli 3esbldm@pl, Gowash, Gmogbsg  bogds
006> aooBobs, 35T0b  ATPsbHols mgolmds 3 ombolswdo  9bos  oymb
>0, bomm GmEs 0060l goEsHobs dnsghwgds, dolo mgobmdsiz d300-
©95> [9], o3 30bgHogamsw  godmolabgds 53 0mbols  @sdsmo  jmbg6-
B®>300LL  5JHogdmdols dsGgdom, bmenm  domsgo  3mb3gbB®MsEoolsl —
3090m. 53ob;mab, bowos, HBMI 0mbols go@s@ebolsl, dolo @mymGa3 syao-
90900 5JHogoBmdgdobmgol (n) ©s LEYmo 0bdodoGm@gdolmgols (m) gob-
390360gn0 96950l Gozbgo gOHMIsbgmls gbws gdnbggmwyl.




87 °

v
P ]
0.10 4 Ly, 3. Ni-ATPsbyg@0 sHogemdol
©a0m o g gds Ni**-ol geb3g6-
BOoEosby @Iy Bgd@ybgoge jo-
0.05 ('rr‘vg{mfm();;?)'(']n;* nogoliggsmo ATP-
obs s Mg-ol  dyedogo  gmb-
G96HO>30gd0L Jo@mdydBo:
X [MgATP] = 1,6 mM;
0.00 T T T [Mg']= 0,4 mM;
0 20 40 60 [ATP{ = 0,2412 mM

Lyoonby 3 Foddmpagboaos 0@y dgocgbydyu JO0OEbsH S0 Ni-
ATPsY@0 5JBon@mdols ©s3mjopgdamgos Ni*'-ols 3063966 @309 MgATP-0b,
nsgobggogo  ATP - ©o Mg -0l 3gwdogo  3ebEghp@e30gdol  dodmdyddo
(MgATP]= 1,6 mM; [Mg']= 04 mM; [ATP]=02412 mM). segdmepo oger Nit'-
ol 3306y du)ﬁ(;;]G&(ﬁ.\(gﬂ;]?ﬂ) (0,000015 mM < [Nil-z'] < 0,000060 mM). U-
500056 bommow  Bobl, G@d V= fANI) g6JGool Lo@§dgbo  @o-
bga@0boos dooe{ggs> 0d Vgdmbggaodo, GoEs r= 1, @53 bodbogl, o3 NiZ'-
ol, GEaOOE  SGOm s 5JH0gaHMOgdbmgal 2obgnmgbogno  9dbgdols
Goibgo, n=1 [8] (>y3omydgeo 5J®03oB™@ 30l &g 3ds@od0 36033bge0 b
N=10001+0,0187; 3odgger dosbamgdsTo dyddo@oo 360336ge 30056 o
ob®s (R-n)=-0,133, boge  Gga09b0ol Jm;]tgn(go;]B(?);J?mo: a=0,0391+ 0,0015;
b= 10,0014 + 0,00004).

N ) .
L@, 4. Ni-ATPsby60 0Hog@moob
(Vgo@bgde O0AE0bsEYST0)

02 ©a3m 30w gd Y gbS Ni-ol domomn
306960 Gs3090%g (0,007 mM - =
[Ni#] = 0,009 mM), MgATP-ol,
mogoliggommo ATP-obs @ Mg” -0l

04 Iyedogo d"’r’(3"]56‘{’*‘(’;”2)2’”15 30-
Gdyddo:
X [MgATP] = 1,6 mM;
0+— T T T ' Mg =0,4mM;
6 7 8 9 10 [ATP]=0,2412mM

Ly@omby 4 [oddmmygbomos Ni-ATPs>buyG0  sfGog@mdols (dgdcgbgd e
JOOO©065HB0)  ©83M JorydYE Hos Ni-0l  Gowogn  30bagb@H®o30gdsby
(0,007 mM [Ni#] 0,009 mM), MgATP-ob, msgolbiggageo ATP-obs o Mg* -0l
dwdogo Jmb39bGH®>30gdol 30Gmdgddo (MgATP]= 16 mM; Mg =04 mM;
[ATP]= 02412 mM). ULg@omowsh bommsw  hobl, Gmd 1V = f(‘Niy) ©o-
8(*7‘;0;33?5”;];1\"3?).5 {@gogos, G5 3()""](170(7);]?)1), @md Ni*-ol, Goayme3 Legmo
06308080 d0lbomgol  obggmgbogno wdbgdol Gogbgo m=1 [8] (LEgmo
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0b630d0GHOG sl EyBdsto@o 360dgbgammds M= 10001+ 0,0212; 3o@ggen dosb-
mgosdo  Fgddedopo  60936gmmdowsb  pawabms  (R-m)=-0,060, bome
G3G9bool 3m9g030906¢gd0s: a=0,0391+0,0079; b= 0,0137+ 0,0016).

23G0po@, Ni-ATPsLsL - Fgbfoganol Fgegase bBomgmo gobos, @m3d 00
260l AGogoggdbosbo 3y@dbHumo LoliHgds, Gmdmol LuydlEGopos MgATP
3033ydbo. Ni-ATPobo, Lago@ogomm, shm@Gogegdls Nit'-ols HO6L3mAAL,
GoEpsb begmEgds 0mbms {HAHBLINAAL ©sdsEslGYMId o (3080 9dgan0
396900gaG0  Jodhmds. 0gdze, gl J0@mdgdo  syGomabgmo, Bop@ed  SG-
Lo gda@obos ws Nit'-ols HOBLIOOHOYdTo Lsdmmmmm ©sd{dybgds Bglsd-
gdgmos dbo@mne  obo@dmg@o dgnmol yedmggbgdom, 0y ngsels do-
350936960 Ni-ATPsbsl dmJdgomgdolsl 898@s6sT0 Ni*-ols AO6L3mAEL.
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Ni** AKTUBUPOBAHHASI Mg*-3ABHCHUMASI ATPasa
E. Hozaose, H. Apymionosa, M. Kupus
0. 59G0@>goanols Gobomemyools 0bLEHoG G0

PE3IOME

Ni** sBnsieTcss HEOGXOAMN LIM MHKPO2JIEMEHTOM JUIsl BCEX JKUBBIX oprannzmos. Ero tpaxcnopt
B MUKPOOPraHM3Max OCYWICCTBISETCA MepeHocunkoM u P-ATPasamu. Hamu oSmapyxena Ni-
ATPa3nasi akTUBHOCTb, OOycioBieHHas Honamu Ni*'. H3yueHne MOJIEKyIAPHOrO MeXaHU3Ma
ACHCTBIA IAHHOTO (hePMEHTA 110KA3aI0, YTO OH MPEACTABSET COGOI, M0 MeHblueil Mepe, aMep,
u ero cyberpatom sBasiercs kommieke NiATP. Bosmoxno Ni-ATPasza OCYIIECTBJISIET TPAHCIIOPT
Ni*". Takike YCTAHOBJIEHO UIICI0 yUacTKOB KAk JUA HEOOXOANMBIX aKTHUBATOPOB, TAaK H MOJHbIX
HMHTHOUTOPOB.
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Ni*-ACTIVATED Mg** DEPENDANT ATPase
E. Nozadze, N. Arutiunova, M. Kiria

. Beritashvili Physiology Institute

SUMMARY

Ni*" is important microelement for every living organism. Transport of this element in
microorganisms is accomplished by transporters and P type ATP-ases. We have founded Ni2*
induced NiATPase activity change in rat brain fractions. Study of NiATPases molecular
mechanism revealed that system is minimum dimmer and substrate of this system is MgATP
complex. It may be that NiATPase is Ni** transporter. The number of NiZ* sites for essential
activators and full inhibitors has been defined.
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3(1330600I3IR0 BI6I0GOROL CURZAT R-0b
133600MGMIL03IG0 3013IIRIB0L IRIBIZ0 ITL3IH09I6E D0

0. mbosbo,  o. Q, (706;71{)170, P2 /E%) ou)dly, - mboobo

03 Xog5bodgogols ndoaolols Loby mﬂ\}’nl{;(') ";]B();;;]()h()(?);](?)(w; 6. ﬂ\sl');]mgmkﬂs
bobgenmdols Gmdol dgwogobols ©> g3memp00l Ladgabog@m-3geggoma
06bEOB GO

dowagdyeos 28.11.2009

403d06odgdgmo  blomgbdolb Vgdggmmo By6zogomol Curzat R-ob 0gnco  god-
0533980L  0@360b8F0  36dgm@gdomo  Tgggabol  Jo@mdgdTo 230G0m@mJboggco
030bgd0b oEagbol B0b6on hygs@gdagmos 93b39@0896¢ o ggemggs.

Curzat R-o (Ldognghdol Jrmedgobpo 6895 o/gy + (30dmlsbomo 42 3/ga) BOONOE
30300496 gds  bds@mgamml d3gbs@goms ©sGgol 0689300009 Lobygdgddo. g,
0530b dbcog, J6ol ad>Ggdmb @B0gdBgdol Bog@o, Fysmo, 6050d30) ©306d7g@ 30,
Wbk gmb@spTo gmey sEaBosbydby ws 0dombobbmosh 3bmggmgdby g6y
35382960l Ggomad LsBoB@Mmydst.

ho@go@gdgmo  33mggols Bogaor  EoEagbom  0f6s, @md 3033060@ gd g0
36g35@s@0 Curzat R-o 3oggmoghgds bogmgdse Gmbogn® 60gmog@gdoms xa9aL,
1530dBmgdol I gaosbl (XS630)-b gemsbogogs30s). 3d5gsmxghope  bgdmdgmgdo-
bl ogo bolbosmpgds 938@0m@™JLogn@o 989J800, EObgden 120 ©> V50 LDs,.
addmgegbogmo  Ggmomgdgdo  Ygodmgds  s0bLESL  LIomgbdols 35369  3ogmgbom
Bbmggmgdol g3d@omBmJbogn® 3s6z0ms@gdsby.

b 3g56dm bodygggdo:  mddobomgdumo 39bHogowo  (Curzat R), 936G0my969ba,
BHodbogn@mds, RRICIGRARN

bogo@mgganmTo d3gbodams woigol dobboo odmyggbgdgen  b3owgbdol-
99933020 3m3d060Ggd e Bubaozogdl Jodols 3609369 mgobos 3@g3s@ad0
Curzat R-0. ogo Dgopgds  Liomybdols Jeoogsbaobs (6895 o/3a) ws o-
dodbobogoliogsb (42 o/ ga).

b3oggbdol  Jaom@gobaol s 0dmlsbogols 303d06o@gdam 3@ iomo-
Hadb  0ggbgdgh  Logmol gn@bymdsdo  Lbgowslbgs 353690@gdby  dmJdy-
Rgool dommmyon@o  L3glHol goss@mmgdols  ws ©od3030  dmJdgwgdols
peboby@deaggdols Jobbom. domo odmygbyds sdGoGgdl bodxgols bo@mdgdl,
bogemgdos bodBgbgdo ©s dolismygdos Jogogby@o 0gombsb@obomss. sdslmsb
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9OmeE, 3mddobodydaco 3gbGogowydol gedmggbgdol Fgdmbggasdo, pobls-
39009500 glog@mnbeogdols Falgdol ©s  dogogbn@o @Ggamsdyb@gdol ws@-
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PE3YJIbTATBI SMBPHOTOKCUYECKOI'O AEUCT BUSL
KOMBUHHUPOBAHHOI'O ®YHIMIUJIA CURZAT R B OKCHEPUMEHTE

TK. Onuanu, H.C. I'sunepus, B.X. Caakaose, /[.A. Onuanu

Mucturyr Mexuumnel Tpyaa u okonorun um. H.M. Maxsunaaze; TOuimcckuii rocyaaper-
BeHHBIH yHuBepeuteT um. MLA. JxaBaxuiuBuin

PE3IOME

[poBesieHbl IKCTIEPUMEHTANIbHbIE MCCIIENOBAHMS 110 H3YHEHHIO SMOPHOTOKCHYECKUX CBOICTB
KOMOMHMPOBAHHOTO Meabcoaepkaluero Gpyuruumna Curzat-R B ycji0BAX NepopaibHOTO BBEACHHS
OebiM KpbicaM.

Curzat R (xnopokuch Mean 689,5 r/kr + uumokcanwn 42 r/kr) WHPOKO MPUMEHSETCS B
MHTETPUPOBAHHON CHCTEME 3alllMThl pacteHuil B I'pysuu. D10, B CBOIO oOuepelb, CO3JaeT
peaibHyI0 ONACHOCTh 3arpA3HeHMs OOBEKTOB OKpYyskalowleil cpeabl (Boxa, BO3MYX, MOYBa) M
BPEJIHOTO BJIMAHMS Npenapara Ha KOHTAKTUPYIOUMX C HUMMU JIIO/CHT M KMBOTHBIX.

B pesynbrate npoBeleHHbIX HccnenoBanuii ycrtanosieHo, urto Curzat-R sBisercs maso-
TokcHuHbIM BewtectBom I kiacca onmacuoctn (ro  knaccudukauun BO3), okasbiBaromum
IMOPHOTOKCHYECKOE ASHCTBHE MPH MOBTOPHOM Bo3/eiicTBiM Ha ypoBHe 1/20 u 1/50 LDs.

RESULTS OF THE EXPERIMENTAL EMBRIOTOXIC ACTION
OF THE COMBINED FUNGICIDE CURZAT R

T. Oniani, I. Gvineria, V. Saakadze, D. Oniani

The N. Makhviladze Medical Institute of Labour and Ecology: Tbilisi Iv. Javakhishvili State
University

SUMMARY

Embryotoxic characteristics of per os administered combined copper-bearing fungicide Curzat
Rhas been studied in experiments in white rats.

Curzat R (copper oxychloride 68,9 g/kg + cymoxanile 42 ¢/kg) is widely applied in the
integrated protection systems for plants in Georgia. This creates an actual danger for environ-
mental objective pollution (water, air, ground), as well as the detrimental action of this preparation
on human beings and animals.

As a result of our research, the following has been ascertained: Curzat R is the III class risk
level substance (in accordance with WHO classification), having an embryotoxic influence in case
of its repeated action at the level of — 1/20 and 1/50 LDs;.




99

Uag 3936, ogo©. 35369, Ly®. doma. A, 2009, @.35, Ne1-2 ISSN-0321-1665
Mssectust AH I'py3uu, cep. 6noin. A, 2009, 1. 35, Ne 1-2
Proc. Georgian Acad. Sci., Biol. Ser. A, 2009, vol. 35, No 1-2

3OO0 0T 30 J36330000 LEGILO G03MdGH030
3NOKRXM30IS0 360 MGILO?

& (t/olbmdgu, . 1}06'(10:0(/(7, bobo l{/og))no/)-n, . 3{7@600‘(73(@@
b. 3&3@00‘(730@0, bsbs (4/0%:0‘»6};, . bodemisdy, o. ‘Zln%}mﬂézngnn
ndogoliol Lobgendfogm badgwoiobm ¢boggdlodgdo

dowgdyaos 03.10.2009

baggmedo  3odmygmgggdol Jgegagols © mo@Bg@sdg@ol dmbs3gdgdby woy-
GR6Md00 hsdmysmodgdnmos ©gdgmgdgdo gobygomo L@ Lol adbgomsdgdols gds-
60%30l Yglobyd.

6563969005, @M gobygomo  FgHdmmobIol  EIGMIggeBo oo  360Tg6gmmds
5Jgb Lgdgxdgegm ©embyby asbgoms@gdgm Isommmmyog® 3GmaEgLl, Gmdgmos
3m06©gds g gdB@Ombgdol @AS6LIMAHL Es@Egggom BodmJmbrmogdol bybmjgomo
Xo430L  930LgdoJobmbmJlop@grgddsbygm  gdsbby. gl Isommmyog@o IGmEgLo
9605 3560bomgdmEgl, @Mam@3 bmysws, @Ma07@0 Bgbmdgho, GmMdgmbsgz Go-
3md@0go  Ismmmmyog@o  3GmEgbol  bsbosmo  5jgl, gobsowsh  gomséwgds  dgds-
60b8g30m >  3ddmgmobgdgdom  LEgmose  ad5blbgoggdgmo  wosgeEgdgdol  ©d
3500m@My09@0 3Gm3gLgo0l (5mghmlimgdmbo, 3s@mEmbGod, Bsj@osbo Losdyda,
333580H9d0, J03g@ds@gmo mJboggbszool bgdmdgmgds, Bmyg@o Bramdsdymdgdo)
PAOL  ©s Lsggdgmop 9rggl  gobagomo LbE@gLol Asdmygsmodgdsl. Sefg@omos
3hmmJboesaog@o 30mEglgdal asdmog@gdol, 3@m- s SbGomJlowszog@o s
B06gd0b, Sbedol mJbowol Fo@B8mJdbol s aodEs360lL abgdo.

bEos@osTo  goblsggmndgdgmo  gu@spmgds gndmds  gsbygomo LE®OgLol  Isme-
2369B30 sbmEOL ool Lobmgbol s FgBodmmobIol ESGEZgISL, SOS@S30M-
byg@o S6GomJbowszog@o mg@sdnol 3s8myggbgdsl ws “gbogg@lsmydo” sbGomg-
bogs309G0 339@bsmmdols 598sGmnmgdmmdst.

B53356dm  Lodyggdo: mjbowszoyg@o LE®gbo, Hodmd@ogo dsmmmmpog®o  3Om-
39bo, sbmEol mbowo

0030l Po@ASEgsEy@o gobygs m@Ebogo g @ggdobngols s@s do@EH™
bo@domy@o  3bmggmdgmygemdols syEomgdgmo  3Gm3gbo, sM3dg  domo
sbosbgdols  gbogg@loma@o  3gdsbobdoios  [7]. dmmgsgmag®o  gobydswo,
O0amO3  gglB@Ombydols  FHg@dobomydo 5 J3g3Hm®0, d@sgsmmoibmgsbo
S90md o 3Gmagbol aosdyggdo goJdmaos [7, 211 gobydswol  mogo-




100

bggomo  @opogomgdo b9 Tyggdmse  [om3moddgds  m@ysbobddo  sg@m-
o dgBodmenobdols 3Gm39LB0.

BoBmJmbemogdols gangdd@mbygm Lo@B@sbldmd@m xokgdo dywdogse d0d-
©065MgmdlL gagBH®mbgdol yos@ebs oo gbgdygdogagmo bydlE@sdgdols
s [gwol (o@dmgdbom.  odsgg ©@ml, dgbsdmgdgaos g gddOmbgdols
#3635 19390-mJboe@swogomgdols s Fysamdsols bggabpols Fo@dm -
360m.  gobomammaog®  300md98do  bpgds  mogolyggsmo  GoEogemgdols
39695305 gobydowols dbm@mw 1-5%-w56.

bm®dsTo sBmBol s gobadowols magoliyggsmo  @swogomgdo  Foddmog-
36905 bgoB®m@oangdol, BogmEodydo Yx@gegdol gublcomdols 3GmiEyldo
[23, 25]. BmbmEodgdo sbmEol ©s gobpdowols msgoliyggsm  GsEogogdl
0949690l @sdsao  0d gdogol  @03m3hmEgogdol  smgOHmybym  BO@dsw
2350l Jdbgmsw.

3o6ado@ols  megolyggagmo  Googomgdo 03 @g]30gdol  3OmwyHos,
AOM3gE s goHI@0boHM@Yo0  (3gomgdoEo  gomgb@mdols JgBHomols 0mbgdos.
bg39@-mJbop@swogomgdo  [om3m0ddbgds, oa®gmag, JoBgdmmsdobgdols  dg-
BodmEobIol, 3GMLESH@bE6Id0L Lobmgbol s &3, @AM, Ly3g@mJbowo
s sbm@ol  dmbmmlowo  gedmoggbgds  dgbgd@ogo  3od™EA® Lot
G95J0gd0L  @gom@obgdolis s Lolbbmds@ogms  Gobalol  @gagmodgdol-
mgol. dom sdgm dsJHgMoGopgmo ©s 5bH0gob3gMmagbgmo dmgdgwgds [11,
R, 21

Bobomgmyon® 300m5g6T0 sSbo@ol ofbowbs ©s bygdgdnbo@swooml
Yo@ol  dsgoblols gbo@hynbgds bpgds sbGHomJlo@siog®o  ggddgbdol —
b3g@-mJloweolidyg@obaly Logsagdomn [18, 19, 22]. o3 ggddgbGol g4ds-
Gobmdol 306mdgdTo sbm@ol mbogo LY@sgs Mgog0040L by3gembogo-
Googommsh s [od3mdbols do@sm@mllbogn@ 3g6mloboG@o@l [8, 26].

0530l @sEogoea@o  gobagol  3mboBog@o  ws  bgyo@on@o 98960
©59m3ogd s dols 06G6Logmdsby [13]. gobagol wedseo ©Mmby Jbmgoggdol
©> GxGEgd0l bo@dsmu@o gablomdols syEomgdgero  j0d3mbybEos, doy@sd
dobo  93boTgbgmm  (Ggmomade o 9430 NI dgHodmaobdol  se-
039306 ©> 396930L gJld@glools dmwigasiool Jobgbo Fgodegds byl

A90d30go gobadowol ©s sbm@el mbowol gdggemdol ©obsdogg@o
GgEogads Vgodagds ogml 3m@gbgog®o balogbogm dyJsbobdo, Gmdgeog
SO aEo@dl  gobygo-osmwagbomo  3MmiEglgdol  Fodsde  dayBdbmdosy
2969000 gdb3@glosls s sd@ogogosl  [24],  HGOLIG03Go Y GBodHmG ol
(NFKB) [25], 53m3@mbol Lalogbognm dmagsamgdl, sbmgdomo 30Hmgobgool
©s 3GmH106900L 30bEGHO6LG03G0m Jnwogogsiosl [14].

Boganx@geamo Ggeodlb-UEsdabo Ggagemothgoseo LobHgdss. GmEbsgo
59Gmd gm0 mAysbobdgdo  seEu@gomos  bogmdynggm@emsol  3GmE)Ld
203039 Foggdgmo  gobpgomo  JgHadmmobdol ds@mgol s dobo  Febslbfo-
Gedols  Fgdsbo@hybgdgmo  sEs3G>30gO0  Jgsbobdgbom.  Gobomenmyoy@
300039330 magoliggsmo @opogsmadol Fo@dmJdbols ©s sbGHoMs@ogomygho
©5330L LobEgdgdl Jo@ol s@LYoMdL  aodggggeo  dognsblo.  dobo @G-
398> ©>  gNO9egdTo  gobagomo  3GmEglgdol  0bGHgblogmdol  djggmeo




Boggds  gobpgomo Le@gbol hsdmysmodgdsls ofggglh. gl 9gobaligbgemo o,
o0l dbdog, W60l s 3GMEJ06Id0L ©sbosbgdol, @odoEgdoli bygebygdo
262306 066 96bog0 300l Jobybo brgds.

f306 og@ dwowodo Folsgmss Jm3mggdgmo bbgoolbgs asgowgdols oy
BOO@Ea0@0  3GmEgbol @AMl gebygomo  LHOLL  gobgomodgdols  Ug-
bobgd [1-5, 10, 15-17, 20]. hggbo 20003393900l Imbs39990by  oygdEbmbom
Tgodggds  gogo@ogumm, @md gobygomo LE@glo o @o@l  SLdygmyol
209mlgeng@mbol,  3sOmEmbGo@ol,  Tsgdosbo ©0539(H0b, 3935B0dgoob,
Iogn@o  dpamdos@gmdgdol, Jo@g@aogmo  hs@ggomn  ao@mgmgdygeo  doo-
$O0gdol  ©sbosbydols bomgowdsmmamyoy@  dgds60bdgddo. oy gbogos
2633000 bEOLOL 3obgoma@gds J03g@ds@yeo mJLoggbsool J0GmdydToc.

Dbydmepbodbygmo  oogomgdgdol s IsmmEmaog@o  3OmELgdol  dod-
©0bsBg@dolisl gobagomo  LE@gbol gobgoms@gdols dgsbobdo s 360dg6g-
mOds @ GO g@sEss  gobbomamo s To@dmwygbomo  Fglsdadol  LEo-
Hogols s Jmbmy@sgogd@o. Fobodwgde®y bps@osdo go dgggGogmn gowdm-
33060 53 3Omdangdols  bepsE3snmmmyormo S3g]Hgoo s 03 ©sSgaE)-
3900l Agg@bogmdols  LH@SG a0,  @mdgems  Jomempgbybdo  gobygomo
b@gbo 360Tg6gamgeb Amenl SlGymgdl.

Laggmo®o  godmggmgggdols ©s @o@g@sdg@ol dmbogdgdol  sbsgnobols
boggdggenby  [1-5, 9,10, 15-17, 20, 6-8, 12-14, 18, 19, 21-26], hggb doge
g doggdne  ofbs  gdum@gdgdo  gobagomo  Fg@Hodmanobdol  wsB@gyzel
9905603930l Dglabgd, @mdgmmsa Jagdmn Foddmgownygbo.

L gobagomo gHodmmobdols wsdmgggedo 360Tg6gemmgeb OmEl ShGgmgdl
dogmJmbo@onmo  gmgdH@mbymo  La@sbbdm@@m  xodgol  ©abosbyde.
Ibgsalibgs 3969b0l Jsmmmmpog@o 3OmEglgdolsl 0d@gggs $gOdgbdgero
Lobgdols — NAD-H<‘“E’)nd()5(06(’);]lm;{)@;]g{r‘gji]ﬁ)o‘\mh k{;";]ﬁ(](;mf)?)o. woagboaos,
amd bygbodgomo xokgol LTm@ge gl dmbsjggmos gggemsby dmfygmowo ©s
dobo s bosbgds begowismmamgogdo bsbosmobos: gagdd@mbydol G@sbb-
JodGol wsdmgggs NAD-Hgdofobmbmgdbowdgwgdhs baar 9356ty bydaxdg-
o by by Jodwobs@y H03mdGogo Sommamgoyo 3GHegbos.

2. gobagomo  bp@gbo  Fgodagds  gobgomadegl  gobpdowol  GmymGOE
Los®dol, oby  dobo  bogengdmdol  ©@®L. o3 s0@0l  ©ggoGEo@Hobsl
B0 Jmbodoymo JgHodmmobdol JodmJboyg@o @ggodo gobododmmdgdl gby@-
303OmElEogmo 36m3Egbgdol 06GHgblogmdols ©s]ggomgdal ©s GgodGogemo
JbgdoEols agbg@o@m@gdol — JusbBobmlowsbal, gdolgdofobmbydol, Mn "
00bgd0l  ©aaMmggdol.  gobydowol  Lodo@dolol  jo  gobpgomo  bEHAgLob
06g0ma@gds  ©agegBodgdmos  gobadowol  aadmggbydol  gbadol  dyb-
paEgols ©s 86@0mJLowsEon®o 36m3gLgdol ©sggomdslmsb.

3. 3smmmeyogeo  36m3glgdol  gebgoms@gdolsl  bdo@s  dmog@mgds
SbmEol  mfbowols Lbobmgbo, @o@, mogol FbGog, obdo@mdgdgeos NOS
5JBogoooms s INOS-ols gJud@glbools goderog@gdom.  3GeE Lol JeHmboby-
30bol Lobbado  @sgodlodgdgmo NO-U Fgdggemdol ©sfggomgods  dgod-
@ads 356300030 ogol Lbgswalbbgs goghm@on (dogogomsm,  Joe -



102

bBgemom) INOS-0l  0bdodo@gdom o6  gy@dyhe HIOO>30MM3EGJM0bol
©106300,  byg3g@mlo@sogamgdol  boks®dom o6 6@ o Jbosog@o
Lobiggdol ©g3@yboon asdmfgggmo NO-U yo@wsdbomn 3900 JboboB@o@ow,
SbmGol  oflowol LgdlpGe@ol L-sGyobobol wynogo@om, NO-I bo@d@m-
bogno@gdom oo Jmbomogmo bigboJgol dmBmolsl.

4. adegygmo dgdadmmobdol dgogg 3GmEYIHI00L agMMmagds © S30-
bl yobgomadyds  Jgdmyemdobols  gobpdomsb  wsgogBo@gdols ©oJ390-
0g3slimsb 9O Jowgg YBOM  S@Ioggdl Jimgognd  JodmJbosls 9960~
dools bo@dsgoygdo  Fydgommdol 306mgddoi  jo, Fgdwamd 30 bganls
Vool Lobbado pOrol Bohgdol s gobgdomols Ggodoyeo RO@Igd0l
2969653000 aodanog@gdsl.

5. ©gboJlodgdmpmemdobol ©apOmggds sdmogBgdl 3gdmymmdobols Gog@m-
bomodgdol, @3 ogg IBOM  595G9lgdl Jimgomgdol  gebpdswom  dm-
Fo@apgdsl,  begesgh  sboGol  elowol  3m@gbgon®  sb@omIbowsgond
98040, oV303b  mogolbyggegdswogsma@o  36mEglgdol god@og@dsl ©>
3500 MH0hM0 3OmEIL0L J0dwobs@gmdols yom@dsggdsl.

6. dogbgrago 56H0mJLowsbHgdol  Jimgomagdmsh  Fgmeglgdswmdols do-
bawgon  gemobogogodgbobs, giglb o@ ofgggh wbogg@loga@o s6Gomfbogs-
oMo dygabsmmdol Jygdmwadmmds —  sGlgdmdl Fbmmme olgoo lud-
Lihob0gdn, Gmdgdoi dods@mygmos Gom g9 Mmogolygomo Mawogomols
Jobooedmgy ©o 030896 gx@geb o6 Jnangsnesl dolo dmgdgwgdoliys.

7. dgbodggdgeos  begog@mo  sbHomJlowsb@Bol  3GmmdlopsbFow  poé-
©>Jdb>  Ubgs  obBomJlowsb@gdmeb  dsmo  3md3mgdigde  asdmygbadolsl.
Sbgo Fgdobgggsdo  ob@HomJboesb@gdo as@ws0ddbgds  mogolggemo  Gowo-
3o gdols Fgohme.

8. aolsmgoolifobgdgmos  @o  Lbgopalbgs  ©osgomgdols  dommpgbybdo
36330m0 Lpegbols d@sgomdbmogo s Lbgsslbgoago@o 360d36g9amds ws,
bep  gdmbggaeado,  S6G0mJloobHgdol  ganmgsmalobgdgmo  bgas@on@o
o ddgwgos,  badgg@bogoem  dobbom  sbHomJlowsbEdols  asdmygbgds  Lako-
Aoyl bywdo{yzbon  wow  Logdobomgl. gobagomo LE@glol 0b@gblogo-
3>300b  3smmgobomgemyogao  35debobdgdol pobbogngolisl  suGomgdgmos
5060d6ml gx@gegddo dodmlmbo@ogmo gmgddGmbymo Lod@ebldm@gn
X030l @ 363000 FObEmOomogdols YO0 HNESIM 0w gdemgds. 5dsb-
056 ©sg3do@gdom, hggbo sb@om, ﬂo‘baﬁ"r'l;ﬁuy(;o@(m, @M bopog@no Jsmm-
@070 3O6MEHLoLsL m@Rsbobddo gobagomo 3GmELId0lL GaamEomgdols
Fobbom  56H0mJHoEsb@Hgdmsh  gOmsw  gedmygbgdaeo  odbsl olgmo  3yd-
5635300 9]H0Ogdgw0, 61((')3;]5'\“03 byl Ygafymdl  odmJmbo@oymo
bgbodgomo xokgol gubicomdols BEodoaobgdsls ©o, Bgbodadobo, Jlmgo-
09080 gobggomo dgHodmeobdol br@Isobydol.

30gohbygm, GmI Lydyx oo 569 gdols, gxOggdob, JUmgoangdols
©> dogmo meysbobdol Ggomdu-Uesdabol bEsdomobgds 9b@gbggmymel
sbm@ol mfbowol Loboybol ©s dgHadmemobdol Lgsdogmobydsl, Ggomfi-
LHaGglol Jmbslbfmmmsol ws gobpgomo dg@admmobdol do@mgols swsd@s-
(30960 d9dobobdgdols Gganmodgdsl.

®




103

RIGIGIGVOS

1. bBax) 3.B., Ham H.B., Canuxuose T.B., baxymaweunu B.H. Georgian
Medical News, 2004, 11, 68-72.

2. [oicasax H., Haeapenu 3., Canuxkuoze T., M 7 M., Bax) 3
Onykuose M., Xapebaga I'. DKCTIePUMEHT. U KIMH. Meauumua, 2001, 6, 11-14.

3. Haxawuose H., Yuxosanu T, Canuxudse T, Baxymaweunu B. Aunectesuonorus u
peanumarosorus, 2003, 5, 22-25.

4. Kunuanu H.B. Vi3menenus MemOpaH SpHTPOUMTOB MpH NapomoHTHTe. MeskayHapoaHblii
KOHrpecc ctomatosnoros, T6., 2000, 331-332.

5. Hasnaweunu H.C., Coxaose O.I", [Tempuawswiu T.I" Georgian Medical News, 1999, 3,20-21.

6. BaiJ., Rodriguez A.M., Melendez J.A., Cederbraum A.1. J. Biol. Chem., 1999, 274, 263-217.

7. Beyer R.E. Biochem. Cell Biol., 1992, 70, 390.

8. Bringold U., Ghafourifar P., Richter C. Free Rad. Biol. Med., 2000, 29, 343.

9. Chavchanidze D., Sanikidze T., Bakhutashvili V., Managadze L. Bull. Georgian Acad. Sci.,
1998, 158, 332-335.

10. Delibashvili D. Annals of Biomedical Research and Education, 2002, 2, 145-148.

11. Druge W. Physiol. Rev., 2002, 82, 47-95.

12. Dubacq C., Chevalier A., Courbeyrette R., Petat C., Gidrol X., Mann C. Mol. Genet.
Genomics, 2005, 3, 1-11 [Epub ahead of print].

13. Finkel T. FEBS Let., 2000, 176, 52.

14. Ghibelli L., Fanelli C., Rutilio G., Lafavia E., Coppola S., Cohassi C., Civitareale P., Ciriolo M.R.
FASEB J., 1998, 12, 479. 5

15. Kakulia S., Antelava A., Antelava N., Gongadze M., Sanikidze T. XI-th International
Conference “Magnetic resonance in chemistry and biology”. — Chernogolovka, 2001, 175.

16. Kipiani N.V. Proc. Georgian Acad. Biol. Seg., 1999, 25, 1-3, 77-81.

17. Lezhava G., Todadze Kh., Mikeladze D., Sanikidze T. Innovative Strategien in der Therapie
psychiatrischer Erkrankungen. Postdam, 2000, p. 54.

18. Michiels C., Raes M., Toussaint O., Remacle J. Free Rad. Biol. Med., 1994, 17, 235.

19. Murphy T.H., De Long M.J., Coyle J.T. J. Neurochem., 1991, 56, 990.

20. Namoradze M., Chelidze N., Katsadze M. Changes in EPR centers of different organs during
the Hyperbaric oxygenation. International Congress of Pathophysiology, Lahti, 1998, 117.

21. Nathan C. J. Clin. Invest., 1997, 100, 24-17.

22. Paker M.A., Porteous C.M., Murphy M.P. Biochem. Mol. Biol. Int., 1996, 40, 527.

23. Tammariello S.P., Quinn M.T, Estus S. J. Neurosci., 2000, 20, 53.

24. Tomita M., Okuyama T., Katsuyama H., Hidaka K., Otsuki T., Ishikawa T. Int. J. Mol. Med.,
2006, 17 (1), 37-44.

25. Wu Y., Cui J,, Bao X., Chan S., Young D.O., Liu D., Shen P. Int. J. Mol. Med., 2006, 17 (1),
141-50.

26. Zhang X., Sharma R.K., Agarwal A., Falcone T. J. Assist. Reprod. Genet., 2005, 22 (11-12),

415-417.




104

SIBJISIETCSI JIA OKUCJIMTEJBHBIN CTPECC
THIIOBBIM IMTATOJIOT MYECKHM NPOIECCOM?

B.A. Kunuanu, T.B. Canuxuose, Huno B. Kunuanu, T.T. Hempuaweunu,
H.C. Magnuaweunu, Hana B. Kunuanu, M.III. Htmopat);fe, T.2. ITuwunuaweunu

TOunucekuii rocyaapeTBeHHbIi MeIMIHCK T YHHUBEPCUTET

PE3IOME

Ha ocHoBanun ananmsa pesysibTatoB cOGCTBEHHBIX MCCEA0BAHMIT H JAHHDBIX JIUTEPATYPHbI,
CHOPMYIMPOBaHbI MONOKEHUS O MEXAHU3MAX PA3BUTHS OKHCIUTENBHOTO cTpecca.

IokasaHo, YTO B HapyUIEHHH OKMCIUTENHLHOTO METaboIM3Ma BechbMa B&XHYIO POJIb MIpaeT
TATONOrMECKHIi Tpoliece, PasBUBIINIICS Ha CyGKIETOMHOM YpOBHe — HapylieHMe TpaHcnopra
SJIEKTPOHOB  HA  yOMXMHOHOKCHAPEIYKTAa3HOM YuacTKe JbIXATeJbHON Hemnu MUTOXOHIPHIA,
KOTOpOE, BHIANMO, ABIAETCS THIMUECKIM, TAK KaK Pa3BUBACTCA NP COBEPLICHHO Pa3THUHBIX M0
MEXAHHU3MY M MPOABICHUAM 3a00NICBAHMSX M TATONOHYECKMX MpOLEccax (atepockiepos,
TIapO/IOHTHT, CaxapHblii AnadeT, renaTt, runepGapuueckas OKCHreHalus U OKOBbIe COCTOAHMUS).
OrTMeuenHblit THIMYECKHIT naTonornueckuii npouece creayer paccmaTpuBath Kak o0uiena-
TONIOTHUECKHIT (heHOMEH, NexKatii B 0CHOBE OKHCINTENLHOTO cTpecca. OnucaHbl nyTH U Mexa-
HUSMbI yCUJICHHS TIEPOKCHAALMOHHBIX MPOLIECCOB, M3MEHEHUS MPO- M AHTHOKCHAAHTHBIX (hak-
TOpOB, 0OpasoBanus 1 npespaienns NO.

Ocofoe BHUMAHME ynenseTcs W3MeHEHMAM CHHTE3a M MeTaboM3Ma OKCHIA a30Ta B
MaTOreHe3e OKCHAAUHOHHOTO CTPECca, HEPALHOHANLHOMY MPUMEHEHHIO aHTHOKCHIAHTHOI Tepa-
MUH ¥ HEONPABIAHHOCTH “YHHUBEPCANLHOrO™ aHTHOKCHAAHTHOTO JIEYEHHUS.

IS OXYDATIVE STRESS A TYPICAL PATHOLOGICAL PROCESS?

V. Kipiani, T. Sanikidze, Nino Kipiani, N. Pavliashvili, T. Petriashvili,
Nana Kipiani, M. Namoradze, T. Shishniashvili

Department of Pathophysiology, Tbilisi State Medical University

SUMMARY

It was shown that disorders of oxidative metabolism play an important role in the pathological
processes which was developed at subcellular level — disorder of electron transport at ubiquinon-
oxidreductase locus of respiratory chain in mitochondria. The latter could be discussed as common
pathological phenomenon characterized to be as a typical pathological process progressing by
mechanisms and signs at different diseases and pathological processes (atherosclerosis,
parodontitis, diabetes mellitus, hepatitis, influence of hyperbaric oxygenation, shocks) and is
considered to be the basis for development of oxidative stress. The ways and mechanisms of
disorders of NO synthesis and conversion were detected.

The special attention was given to the disturbance of NO synthesis and metabolism in
patogenesis of oxidative stress, using the irrational antioxidative therapy and unreasonable
“universal” antioxidative treatment.
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POJIb ATIONITO3A B PA3BBUTUU BUPYCHBIX TENATUTOB

Huno B. Kunuanu, M. Tonypuose, Hana B. Kunuanu

T6unucckuii rocyrapeTsenibiii MemuHcKmii YHUBEpCHTET

PE3IOME

B npennaraemom oG3ope arontos npexctasien kak YHUBEPCAIbHBIIT OTBET, 3alUMTHAS peaKiys
NEYCHH HA MOBPEkKICHHE. ATOMTO3 renaTOLMTOB MOKET ObITh BbI3BAH KAk NpAMbIM  JIeHiCTBHEM
TENaTOTPOMHLIX  BUPYCOB, TAK M MPOBOLMPOBAHHEM MMMYHHOM peaKiu, Ipu HenocpencteenHom
BO3ICHCTBUM BUYCOB BBIABIISIOTCA, MUHMMYM, JBe OyTH pasBuTHA anonto3a: 1. oGpasosauue B
Tpoliecce peruiukalum Bipyca crewiiricekix Genkos — X npotensa B sipyca i cor-npotenta C
BHPYCa; 2. CBEPXIKCIPECCHS HA [OBEPXHOCTH BUPYCa PCLENTOPOB MHIYKLHH NpoLiecca, Hanpumep, Fas-
PELENTOPOB, H MOBBILIEHHE HYBCTBHTE/ILHOCTH K TPOAMNONTO3HBIM CTHMYJIaM, B 4acHOCTH — k TNF. Tpu
AroNTo3¢, CPOBOLMPOBAHHOM IMMYHHOIT peakimel, T-THM(OLHTHI BLI3BIBAIOT ATONTO3 Takske JBYMS
nyramu: 1. BbiGpocom T-Kkietkamu nephopios, ¢ oGpazoBatueM (op B Mia3sMaTHueckoi MeMOpane,
HIEPE3 KOTOpbIC B KIETKY BXOJAT COZCPKAlINE NMPOTEashl TPAH3MMBI; 2. paspyllieHuem npoTeasamu
BHYTPHIJICTOUHbIX (DEPMEHTOB, CPE/Iit HIIX KACHA3, UTO ABJSETCA TONUKOM JUTsl AIOMTO3HOMO Kackaza. B
CTaThe PACCMOTPEHBI MOJICKYJISIPHbIE MEXAHH3MbI PHBEIEHHBIX MPOLIECCOB.

THE ROLE OF APOPTOSIS IN DEVELOPMENT OF VIRUS HEPATITIS
Nino Kipiani, M. Topuridze, Nana Kipiani
Thilisi State Medical University

SUMMARY

In the present review hepatocyte apoptosis is represented as a universal response of liver,
defensive reaction to the damages, including those initiated by viruses.

Hepatocyte apoptosis may be caused by both hepatotropical virus direct affection, or by the
immune reactions initiated by them. Apoptosis development caused by virus direct affection varies
and contains at least two mechanisms: 1. Production of specific proteins: B virus — X protein and
C virus — cor-protein; 2. Expression of the receptors leading the induction of this process on the
hepatocyte membrane, for example, increasing of Fas-receptor and cell sensation to apoptosis
stimulus. Cell apoptosis caused by T-lymphocytes during the immune reaction induced apoptosis
may also be developed in two ways: 1. By releasing perporines that produce holes through
hepatocyte membrane and according to this process granzyms are permetted inside the cells. 2. By
destroying of caspases by proteases, that initiate apoptosis cascade. In this article molecular
mechanisms of the processes mentioned above are also discussed.
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h3gbo  658@mIol Jobobos  wogsgoJbo@me  CI-ATP-sby@o  sd@og@mdols
30bgdMds goAmaasl magol Bgobol LyydyxGgoam g@sdGogddo ©s gob-
guobwgOmm  Jolbo  segomo  ATPsBgdol  bopse  gaslbogogoigosdo, Gog
gdamddo LoBygomgdsl dmyg393L dgz0b{sgenmm  gbbodols dmenygnmado
39560b30 3anobdy@ d9dd@sbsTo.
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AdLIRY RS JINMRIB0

3309306 0m309JBL Toddmowygbos  godmoggol mogol  Ggobowsb  ©ogy-
96305 G0 396(O0FI0Mgo0l 3gnmwon LsJosOmbal gGoeogb®do dowy-
dgeo Loboglig@o dgdd@sbgdol [1,2-0.8 M], 8og@mbemdgdols [-0,32 M] s
doBmgmbo®ogdols [-14] g@sizos [6]

ATPsBH®  odBogamdsls (V) goagdeon ATP-oll ©sdmon  yodmgmyomo
>®omOEb o golgmmol Gsmegbmdon  da/Gomsby besmdo [1]. ool
363960300 glsbrg@sgom @my@ols Jgmmwon.

CI"-ATPs>bs  olobwg@gdmos HCO5-0mbols s dols ao098y o9l dméols
bbgomdom. Loobggdoom 69 dgoasgos Tris-doas@ol d9g9@l, 30 mM, pH
7,7, ATP2 mM, oo 22 33, MgCl2 mM, myods0bo 0,2 mM, EDTA 0,4 mM.

9dU39H0dgbG o dnbozgdgdo @sdyBoggdgmos LEHSGHOLE0 Y@,

BINIBIBD R 30 36O

30039 Gogdo aobglobeg@gn Mg-esdmgowgdgmo  ATP-ols Jop@mao-
bygdo @godaos Cl-ol 0mbydol bgasgagbom  magol Bgobol Lbgswslbbgs
Ugdgxdgege  gesjiosdor Lobsglyg@o  393d@sbgdo  (Syn), dogz@mbmdgdo
(Mic) ©> dogmmbotogdo. g39dH0 wogodlodes dbmmmp 3msbdyd dg9-
3@5698d0 (Syn s Mic), do@oJnbodosgma@o MgATPsbs Jenm@ols ombgdol
303oM00 JMdbmdgmmdsls gg@ odgaghydls.

hgabl Fobs 65TGmdTo [9] HCO:-ATPsBsby Bomgdygemo Fgmgpom godmg-
@obos 96b0dol @0 Hodo: Mg-psdmjoegdgmo s Mg-s@ssdm jowgdemo.
o0 Fo@ol 30063030 Ubgomds  jobgHogndo  d@gool  go@dsls  ©s
%9935@00(0  LgdbHes@ol  s@Lgdmdon  gobolobug@s.  opogy  mmyogn@o
dopamdom gaowgn CI-ATPsBol dglifsgens.

CI-ATPs>Yygd0  @goJiool bygdl@@s@ols swygbols dobbom  ggddgbe o
>dBogOmds  Ygzobogmgn o@ LodgsaosBo, Gmeglsg Mg=0 ©s Mg#0.
3oO>@obygd0 Ggod30s podmgmobes Fbmmmo dogbogdols ombgdols Gmbby,
boge  @eglsg  boobggdsgom  s6g  msgolbyggsmos  dopboyndologsh, sf-
B0YOMES 5@SLATIPbms. gl 60dbogh, @M Ggod3ool Lbydld@s@o MgATP
3033@gdbos ©s sMs mogoliygswo ATP.

bgdomby 1 Fo@dmwygbogros Mg-osdmgoegdgmo ATP-ols op@dmenobo Cl™-ol
0mbgdol J0b396GO300056  Lobsgly@o 3gdd@sbgdols  ©s  Jog@mlmdgdols
BAoJ0sTo  (BodmJnbrdogddo Cl-om  Lo@{dgbm  sHogsEos o@  yodmg-
@obps  GmymaE  dopbogdosh  megolggem  sGgdo,  Sbyggy 3560930l
Bmbbyg). V=ACI'] 3dgeol go®ds dbysglos m@ogy Fgdmbgggsdo. o3gmgds
Fbomme  gg@dgbGol bige@omo SJBog@mds. Lobosglg@o 393d@sbgdo CI™-
ATPsbol do@ogo  of@og@mdon  balosmwgds d0gormbmdgdmst dgos@gdon.
30900l 29mdgBGogmo go@dol sbsmobon bommsw gaobwgds yuddsmo-
bgog@o EAds s@dsgaomo s owdsgsmo gabom Cl-ol 3mb3gbB®sE00wsb
©03M 30 gd e gdom.




aow VvV

Log[CI], mM
0 T T T
-1,5 -0,5 0,5 1,5 25

by@. 1L CI-ATPsVgdo  sg@og@mdol (V) @sdmgowgdgagds  Cl-ol  ombgdol
Jm6396HOS305bY  (mmys@omdgddo)  Lobsgly@  (Syn)  ©s  dog@mbmdye  (Mic)
g05J305do. gogs — 0,022 dp/dgen, ATP 2 mM, Mg 2 mM, Tris-dsaos@o 30 mM, pH 7,7,
9985060 0,2 mM.

@0 OsHPasTo  Tomdmwagbomo  Jmbsigdgdol  bogygdggaby  Bodmye-
odEs  ATPsbHgdol  bmgog@mo  30bgdogg@o  mogolbgdgdgds [7],  jg@dmw,
4g0o  B@S6LIMAH o ATPsbolmgol H@S6LINGEHG b0 0mbol j0b396-
HOo305by @b amo G900l LobJoMol wadmjowgdgmgdols sdbobggen
86l ogl auddsmolgdydo gm@ds. smisgoao gabs ggbodadgds ombol
©545380Mg30bs ©s FoEsH60L 3GmEgll, bomeme s@dsgsmo — 3ol odm-
0530 gl

Bggb0 dmbsgdgdom, CI-ATPsbHolmgol gl 306mds Leygmegds dbmmemo
08 dgmbgggedo, GmEgloz  @godios 80dwobo@gmdl  dopboygdol  0mbgdols
ambbyg. gL 60T6ogl, @M ggMdgbHgeo  Lobpgdol Fgddsdod LgdlB@sdl
Fo03mowp96ls MEATP 3md3@gdbo ©s sds msgoliggsmo ATP.

doogdgmo  J9pga00sb  A0dmdobsmy Ygodamgds  ©ogoliggbom, @md CI-
0mbgdom  oJHogodgdgmo  Mg-psdmjopgdamo  ATPSbs  sgdsgmaomadls  G@sbl-
3m@@gmo ATPobgdol sygEomgdga 3069H0g9® mogolgdg@gdgdl:

L V=ACI'T  @sdmgopgdgmgdols  sdbsbggeno  3Ggeo  aaddsmolgdyg@o
BO@Jolos;

2. bobgdol 39dsmdol m3Godogngdo  Gggodo omgsmobfobgdls [MgATP]
3033@gJlbols s@lgdmdols syEom gd@mdsls;

3. gopdmobygdo  Ggedaool  dbgmgmmdol  3OmEgldo  Fo@dmodbgos
gobym®omo@gdgmo 0bdg@dgoosio [5]

53 gbs, Cl-0m 5J@ogodgdgmo Mg-L@odgemomgdgmo ATPsbs, dmdgmoi
396J30mdL 30@maagols mogol Bgobols 3ensbdy@ d9dd@sbsdo, Fgodmgds do-
354908600 L P-o3ol” ATPsbgdl, @Gmdgmon g0mosbgdl dbmmmo @@ sbl-
oG e ATPsbgdl, dbasgbop 3enobdg@o G9dd@sbols 3o jgdol — Na,K-
ATPs>byg@0 Lobgdobs.
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CI'-ATPasza: TPAHCIIOPTHASI ATPasa IIJIASMATUYECKHUX MEMBPAH
T'OJIOBHOI'O MO3I'A KPBIC

C. [Isnenaose, M. Jlenaose, JI. Ilaxkaodse

Hucruryr pusuosnornn um. U. C. Beprrawsimm, Toumicu

PE3IOME

B nnasmariueckoii MemOpane ro0BHOrO Mo3ra KpbiC (CHHANTOCOMBI 1 MUKPOCOMBI)
saukcnposana CI™-ATPa3a, cyGeTpaTom KOTOPOit ABISETCA KOMIIEKE MgATP.

CI™-ATPa3a ynoBieTBOpSET, HEOOXOMUMBIM st TpaHcnoptHbix ATPa3, knHeTHueckum oco-
GennocTam. CrieoBaTeNIbHO, €€ MOKHO OTHECTH K rpymnme TpancnoptHeix ATPa3 (1.H. ATPasza
“P-tuma”).

CI'-ATPase: PLASMA MEMBRANE TRANSPORT ATPase OF RAT BRAIN
S. Dzneladze, M. Leladze, L. Tsakadze

I. Beritashvili Institute of Physiology, Tbilisi

SUMMARY

CI"-ATPase was found in the plasma membrane (synaptosomes and microsomes) of rats’ brain,
and its substrate is [MgATP] complex.

CI"-ATPase satisfies the necessary kinetic peculiarity of ATPases. So, it may be attributed to
the group of transport ATPases (the so called “P-type” ATPases).
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HCO5™-0M63300) 33030633 IR0 Mg-RIMN0RIFIK0O ATPSBS

- fofody O ogeoady b dbganady
0. 590G dgogmols gobomemmaools 0bLGHEYGH0, mdogolio

dogdgmos 01.122009

HCO;™-0mbgdon 5J@ogodgdgmo Mg-psdmgopgdgmo ATPSBS 538sgmgomgdls @6~
JmeGgmo  ATPsDgdol sy3omgdgm  3obgdoga®  mogolgdadgost (V=f [HCO;]
©3dmgogdgmgdol S3Lsbggem 3@gel 5Jgl guddsmoligdg@o gm®ds) Fbomme 0d
F9dobgggsTo, oy LobBgdol I9Tomdol  ®3Godsgmgdo  @Gggodo  omgsmolfobgdl
Jme@ol 56006950056 mdgolggsm @yl

B53356dm Lodyggdo: HCO5™ 0mbgdo, ATPsbs, Lobogly@o dgdd@sbyoo

@0HYASGHNM>T0 B0momgdmos 560mbpsdm jowgdygmo, dspbogdon oJEogo-
Ggd o ATP-0ls dopdmemotbo, gg@dme HCO;™ @s CIT ombgdom sgHogsios.
om0 dmJdggds domomowom wogoJloMmgdgemos by MgBHO@Ym  M@Hbmgdls
> bofanoggdols g3omgena@ Jbmgogndo, slggg d3gbsdgam gx@gwgddo [2, 3]

hggbo dmbs3999000, Mg-©sdmgowgdgeo HCOs-om osBogodgdgmo ATP-ols
Jo@mEobo  J0dobs@ymdls 3eobdyg@  dhdo@sbsdo (Bog@mlomdgdo, Lobss-
Hmbemdgdo) s Jodmdmbp@osma® g@sjcosdo [5, 6] HCO;™ ombgdols jmb-
3960H0300©sb  EsImgoEgdamo  sJHogegos  yggms  gdmbggasdo  Sboge-
209400, o3 ©Imowgdgmgdols sdbsbggeno IOl Go®ds goblbgeg-
©95>  B®bLIM@HYmo  ATPsbgdolmgols ©sdsbolosmgdgmo  gm@dowsb [4].
0lidgds  gombgs Mg-psdmgowgdgeo HCO;™ ombgdom sg@Bogodgdgmo ATP-ol
Joemm@obol sgomols Jglbobgd ATPsBgdols mobodgwdmgy gensbogogszosdo.

{o03meygbogno dsbogs gbgds s@bodbyeno 3@mdmgdol ao® 339550

LAY RY AN INRIB0

330930L @309JBL  Foddmowpgbrs  godmmapgsl mogol  Baobosh  ©ogy-
G630 @0 3960@0FYy0G 00l Fgmmeon bods@mbal y@spogh@do dowy-
dagmo bobsgligdo  3g3d@sbgdolis [12-0.8 M] o dog@mlbmdgdols [-0,32 M]
bo@oy@o g@sgzos [S]
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ATPsBbg@  o@Bogamdsl (V) goggdom ATP-ol ©sBemon  yodmymgogno
2G50@0b@o  gobgmaol Gsmegbmdomn  da/gomsby bosmTo [1]. Gognol
30639605305 gbsbmg@sgwom @mma@ols dgmmwon.

HCO3™-ATPs>bs olab@gdgdmms HCOs-ombols s ol go@9dy 56l Dmd@ols
bbgsmdom. Loobggdsgom s6g dgoisgos Tris-HCI ob Tris-dogno@ols d9ggal,
30 mM, ATP 2 mM, MgCl, 2 mM, EGTA 04 mM, mgsdsobo 0,2 mM.

9d63930396G gm0 dmbszgdgdo ©sdyBoggdumos Gs@olyogn@sw.

BINIBIB0 RY SN0 BS6LO3IY

bg@omby 1 Fo@dmwygbognos Mg-wsdmgopgdgemo  ATP-oli dJop@menobo
HCO;™ 0mbjdol 30bGgb@H@s00w06 Lobadligdo 3gdd@sbydols g@sjiosdo Tris-
HCI d93960L pH-ob Lbgowobbgs 860936gamdolal. pH 7.1, 7.7 s 8.3 seydo
V={HCO;] 3dgeol  gmdds  dbpogbos. o@gmygds  dbmmme RAREALINY
bggo@omo >JHogemds (V). A0l 39039B G0 ROl sbogobon
30900 badgabmgebos: HCO;™ 0mbgdol msdogn 306G96(@sE0 M Fodyom o
(10-50 mM) seyomo 53l LobEgdol  sfBogogosl, sdsbmseb >JBogsool
9056T0 IV =f(/HCO5") wadmgopgdaegds Fhaogos, Goi 6036531 05U, Hmd
HCO;™-ATPs>boliogol HCOs™ 0mbgdo s930mgdgeo  sJGogodm@os s 00
©03ogd0@gdol gosbo g@mos. HCOs -0l 3mb3g6H@sz0ol bewom 500603695
9960'dgbgemm  Jeos@m, bogo  3mbEybHHsGool  Fgdwamdo 5@Hgdom Aol
@oOEbymo 06300300l boggmam Jamag sJHogs3os BoJbodgds.

25 9 meM Pi/mg Pr

(

20

15

HCO;, mM

U6, 1. Mg-admgopgdamo ATP-ols do@mgobo HCO5™ ombydols 3063960 @>300056
PH  bbgoolbgs  8603369emmdolsls.  Tris-HCl-0ls 3060, bobsglby®o  3933@sbgdols
BOoJ305, ogns — 0,016 Jp/dgn
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V = f[HCO; g6 5903g6¢ o Ggadaool dlgangammds y3o0m§dgom Loob-
Fdoom o@ndo dngatageo Lobpgdol  Ggeogydol  Gobby. Tris-HCl  &¢-
gg@ol boggmop  asdmgoggbge  Jewm@ol ombydowsb  msgobygsmo Tris-3o-
wo@ol dgggdo pH-ol 0pogg 960g6gmmdgdom (byg@. 2). Jowgdgmo  g-
00 3M06GoInmoR 3oblbgsgrgds bydnn doggebomowsb (Ly®. 1). d@ygols
SBogobowsb Hisbl, Gmd HCOs™ 0mbols 30b3g6¢H@s305by ©53m Jow gd e gdom
dopgdam  sedsgom  gobol jebEgbd@sigool bdwom Amyg90s  ©o@dsgomo
gobs pH-oli Ladogy 860dg6gamdobob. sbogmmyoyg@o  Lg@smo >0060dbgds
Joghrmbmdgmo 3993@06g00L GO JG0sdo.

18 4 meM Pi/ mg Pr

o .

12 - -.__i

10 o _-{""i

ol A

e*i : —m—pH 77

4‘ - A= pH7.I5

2 1 @ pH 8.3

i — S — ——
20 40 60 80 100 120

HCO;, mM

by, 2. Mg-sdmgopgogmo ATP-ob dogdogobo HCO; 0mbgdols gmb396H@305bY
pH Ubgoalbgs 3608g6gemdobob. Tris-logos@ol dyggdo. Lobsglbygo 3903@s69300
BOSJ30d, Goms — 0,016 dp/dgo

woBg@e@@sdo  Toddmwagbogo  dmbsiydydols Logdggen by hodmyo-
@0dEs HOHLIOOH Yo ATPs>Bgdols bey0yGno 3069303960 m.s;;nh;]}\j]ﬁ;]bn,
J9MdmE,  Ygges H®6L3mA g0 ATP>bolmgols 6&)66133('}&)60@;]?}.\;{!0 0mbols
106G96H@0G00by  Bg@dgbhago  @gsdgool  bLobgs@ol ©odm joEgdgmgdols
Sdbobggen 3Gl ofal  pyddsmolgdygdo  go@ds  [4]. swdagogmo  gobs
F9gbododgos 0mbol @sgogdodydols @ 3oaBobols 3MmEILL, bowo ©se-
dogogmo — ol godmbmsgoliggmgdal. ey ‘dgdmbggaado LoG@sbldm@Gm
0060l go@gganm  J0bEbdGsGogm gopom o swedsgogro gobols Fgdwgy
domwo  pomools 3mapmdo, go. s@lggh debabydom begdye Bobgo®gl,
Goboi dmbpggl Eswdsgsgo ¢obe.

hggbo  dmboigdgdom, HCO;™-ATPsbobmgol gl 30@mds  boygeegds dbm-
moe 03 gPnbgggedo, Goegbeg  GaodghHrmo  Gajeos 30306 gmdl
50930, oo Jewm@ol 0mbgdol  jobagbH@oEos dobodogyg@os (L. 2),
b Lsobggdogom ohydo m@ogy sbombol (HCO;™ ws CIY) nobogmabolsl
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3000gds  YOMog@mbado@olidomm  gugddHo.  Jg@dm, 9Om-96m0  sbombom
od0Fg90m0  5JHogeGool @gabs  gdmbgggs  dgm@g  sbombom  gedm§ggnm
Eo@dsgom Babal, s LadoMmoblodmw, Gsi 0fg93l 989JB9O0L gowabydgsl.

Jowgdgmo  Jgrgagooesb  podmdobsty  Fgodmgds  ©ogsbygbsm,  @md
HCO5™ 0mbgdom sJBogodgdygmo Mg-sdmgogdgmo ATPsbs o 3dsgmagoagdl
B®obL3mGE Yo ATP-5bgdols  syg@omgdgen  jobgHoga®  mogolgdy@gdsl
(V=1HCO;7] wsdmgopgdamgdols sdlsbggano ddgools gaddsmoligdn@o gm@ds)
Fbermmo 0d Jgdobgggsdo, oy Lobegdol dgBomdol m3Godsmydo @gg0do
0035@oli{0obgdl Jamm@ol 560m6950056 mogolygsm s@gl, boamm ATPsbsl
LgdlB@s@dl Fodmdmawygbls MgATP 3md3anylo.
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Mg-3ABUCHMASI, AKTUBUPYEMASI HCO;-MOHAMU ATPa3za
JI. Llaxaose, M. Jlenaose, C. /[3ucnaose

Hucturyt ®usnonornu um. M.C. bepuraumsunu, Tounncn

PE3IOME

HCO; -aktuBupyemas Mg-3aBicumas ATPa3a ynoBIeTBOPAET TeM YCIOBMSIM, KOTOpbIE
HeoOXoauMbl Ui TpancnopTHeiX ATPa3 (kpusas 3aBucumoctu V = f[HCO;™] umeer komo-
K0JI000pa3Hblit BU) B TOM Cllyuae, ecjit ONTUMANIbHBII PeXUM paboThl CHCTEMBI MOIpa3yMeBaeT
CBOOOJIHYIO OT XJIOpa cpejy.

HCO;™-IONS ACTIVATED Mg-DEPENDENT ATPase
L. Tsakadze, M. Leladze, S. Dzneladze

1. Beritashvili Institute of Phisiology, Tbilisi

SUMMARY

HCOs-ions activated Mg-dependent ATPase satisfies the necessary kinetic peculiarity of
ATPases (V = ffHCO;7] dependence is bell-shaped curve) just in case if the optimal regime of the
system’s functioning implies the CI” anions free medium.
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Mn>-000 33G030633IL0 Mg -RI(IJ0RIZIL0 ATP%S

3.‘7@0)0‘@7/0, . Jom Jgoemo, Edéxnﬁ'n&)zfy
0. 394085 dgo@ols gobomamgool 0bbBoG A0

dowgdeaos 28102009

Mn?* gggms GoGbomo méae60bdobngol 860T36gmmgsb Bog@momydghdl §Fo@-
dmopg6L. dobo  BAELIMGG Foghmmiysbobdgddo boGEegmryds ForsIGsboms
©> P-3o3ol ATPs>bgdol 39339mdom. 0gn® godmsygsl msgol Ggobol g@sj30930
h3gb Bog® 63Bsbo offs Mn'-00 psblodmdgdamo Mg-ATPsbGo  >Hogamdol
(gmomgds. Mn-ATP-sbol dmmggnma®oe 39Jbobdols Bgbfsgmsd shggbs, Gmd ob
(o68m5pp96L 8060393 ©0dg@l, Gmimol Lgdlp@sgos MgATP-ob gmddgydlo. Mn-
ATPs%s  Fgbsdmes sboEogmgdegl Mn-ol  H@sELInGAL. ©oryobes Mn'-ol
GEaeOE S30mdmo 3JH0gsdM@0l, oby Legmo 0630dodm@ol Hdbydol Gogbgo.

U533o6dm Lodyggdo: Mn-ATPsbs, m@gsmgb@osbo 0mbgdo, Baddbamo jobyHhogs

Mn®" 3609369mmge6 ol slidgmgdl goEbogmo  m@sbobdgdol ¢gb-
Jgomdsdo. ol ddsgsgmo BB bHamo Lolipgdol JogsdHoal {o@mdmswygbl.
gggemaby godasr 36mdomo Mn®-0ls 95000 30e0393¢0R d0s sGa060bs,
35JBgmools Begbobo s Mn*-0l d93g39e00  bygdg@mboweoldydobs  (Mn-
SOD). s@sdosbols m@ys60b3do Mn®" ssbgnmgdon 10 dy-05 ©s dodomswow
sggdgmotgdamos  @godels s 00 glgegdBo.  GoEbogro ®@obobdg-
30bngol,  ogbgosger swbodbymo dogGmgmgdybHol wopo  d60dgbymmdobs,
Bomomo 3mbEgbBHMSE00lL GoGyow do Mn*" Gofboggdo gmgdgbpos ws dobo
dodo@gdgmo  3mbagbd®szos dgdgdfmgdgddo ozl Mn* oo dmfsdgeol,
97. 35606003, dGoye, GoEbogo M@ys6obdol bem@dsm o R96J30m-
dobmgol  bobogoabmow  360d3bgmmgebos  >@bodbygmo  geogdbBol  de-
Bgobpabols gbo@babgds. gl Fgbedmgdgenos 0d  LoG@6LIOOHM Loli@g-
3900l d9dggmdom, Gmdmadoi sbmdEomydl Mn*"-0ls gowo@obol. gx@gedo
50Lgdmdl L3gzonogano dgdebobdgoo, @mdgmms bsdgsmydomss bodoym-
©90> Mn*-ol  @@sbldmGdo  d9dd@sbol  pogaom.  doHgdogddo Mn**
HO6L3MOHGEISS, ghmo db@og, LIOsgo ©s sGsb3y30geggGo o360l
(CorA Loliggds) ws, dgmdy db@og, bgero wo bigEgogegg®o P-¢o3ols ATP>bol
3995900, (MgtA, MgtB) [8] hggh Bogd mgmdo godmspygsl nogols Bgobols
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bobogglig@o d5dddabgdol s d00mbmdgdols g@si00d0 bsbobo odbs Mn* on
>JHogodgdgmo  ATP-5%00 s jHogtmds [6, 7). s@60d6uemo B90396¢ @0
Lob@gdol  domygamydo dgfsbobdol s mgoligdgdols BgLFogas  boByo-
w60l dmaa399L 9390 pogopmm Mn -0l 306396G 5300l @mbols @gp s
300l dggebobdo.  0bgm@Isios  Mn-ATPsby@o Lobiggdols B ggneaho
39d560b30L Fglobgd  momdol o6 sGLyd@AL. ol 30bgbos  g9™dnhe o
LobHgdol ddsgomudbosbmdon gsdmfggnmo @ogmo aamdaB@ommo amé-

6 3o OOV 3P IR0 pymdgHHogo g

ol 3obyBoggmo IGmogdo, Godgmms sbogmobo Tgmdenadaanos slo 1mGo
40990049 IR HES B 09oRJOI0>  gosbogy
dobogemol-dybmybols  jobg@ogol  dgTggmdom.  sebodbymo 3Gmdmadols o
©33@0L gAmeEgOm  abol Foddmoagbl b Jodgmosbols dog@ 939 Bogy-
90 ©> 53MMB0@gdumo IMsgemunbbosbo B9Odb@Hamo LobEgdgdols joby-

H0ga®0 Sbsamobols Jgmmeo [4].

Mn*"-0m >JHogodgd o ATPsbsls gabiools ©> O gms300l abgdols
3959000 dobbom, SuGomgdgmos FgbFsgeom 0d6sl dolo 30 J3ggdols do-
w30 39do60b3o. LYm@ge Mn-ATPsbsl dmengsamado  394560b30l

J3IRY i S 3IRY fil
B0gOm0 Logombols go@ 33935l 99036955 gl 65TV,

ALY RY JINMRI0

36935@o@o 3dmogbydmws mgm@o godmayasl msgols Ggobowst ©0ggOI6-
300 396HM0FIR0M930L Tgom@om  LadeGmbals g@swagbédo dowgdigemo
Loboggbig@o g3d@obgdols (12-09 M) [9] ws dog@mbmdgmo (032 M) g6sjsogdo
Bl gomol 30b3ghtages  olsbrgdgdmes  @og@ols dgonmwon  [5], boge
S@0Gbeo goligodo — duwogozodgdagmo Golgg-lgdsm:sgls Bgmemwon [1].

ATPB6 5 Hoghodsby gdlygemmdeon ggGdghGol dogd ATP-ols ©>B-
@olislh padmyogomo sOsmGysbgmo  gobgodol G50 bmdom  Jogoy@sd
gos2oby bosmdo. Mn-ATPsbg@0 sfBhomds olsbmghgdmes 4dusmmo Mn* ol
adapgoon  aadofgyaemo Mg-ATPsbgdo  ofHog@mdols  gamogngdbom. >3@0g0,
Mn-ATPsbgdo sfHog@mds  obsboghgdmes bhgsmdom, Gmdgeoc 3000 oM,
9000 dbGog, Lotgsdzom  stgdo Mn® ols 50Lgdmdol ©s, dgm@y  Fbeog,
2GOLgomdol Jo@mdgddo, Lbgs abs@hybo JoGmdgdols d90d0gmdolisls (Vg
badsdolbo  3mbaab@@sigools ATP ©s Mg’ Tris-HCI 30 mM, pH 7.7). wogd0
0303509556 g30> 33566 LHa@olEogn ©adydsgydol.

mogoliggogo  ATPy Mgz‘, an’, MnATP  ©s MgATP ‘;('15(335&0‘7.»(30015
2obbobegdhs  bodgogmegdoes MnATP ©s MEATP  jomd3egdlgdols @olm-
(305300L  3mblASbEGH b0l ﬂﬂn?;;ﬁ;]y\"(n%;]?‘mb aomgogolifobgdom: MgATP-ol-
ngols Kq=0,0603 mM, MnATP-olngols Kq=0,0166 mM [2].

9JL39@0dgb@H o 3@uedol sbomobobmgol goggbgdwom AO535@ 9360560
B9O3g6H o Lobipgdgdol obyHogn@o sbsmobols dgmmels [4]

BINIBIB0 RS SN0 3I6BOZY

Mn-ATPsbob - dogmyggegdo  39dobobdol  gaemggolisl,  mogosdo@ggma
‘Fbfsgemogn ofbs ATPsby0 SfHogdmds, Ladgsdzom s6gdo dbmarme ATP-ol;
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©5 Mn* -0l 0565030bsl. (gdds shiggbs, GmI Mn*"-ols 306396GM>300L Log-
o o gatpsmPo (0,000005 mM < [Mni] < 0,58 mM), ATP>Y 60 o5jHosy-
G0ds 5@ JgoboB6gdmws (03+03 — 0,15+ 0,6 d30mmo P/l 3y gogs). sdgosb
po0md@abady, Mn-ATPsbol Lydbp@spl o6 [o@dmswpgbl MnATP-ol jmd-
Jeadbo s my;nls"ry’;.s;\nn ATP. 39303 ohggbs, Om3 gg@dgb@geo Loldgds
06 ddomdl Mg™-ols 006950l 5@5@Lgdmd0bols s Jolo o‘](?)n‘-Jﬁm?mlmmgnh
260905 LoBgsJ3om s@ydo ghoeGmumsn Mg -0l ©s Mn® -0l 0mbg-
dob - ado@gos [8l g0 ggddghd g LobEgdol Luydlg@sl \mﬂ)&mm\)d‘]ﬁh
MgATP-0l g0d3gngbo. 9bes o@obo@bml, Gomd ds@m@m ATP-ol ©s Mg’ -0l
ﬂmﬁd?mlx ®5bsmdolisl obabeghgdmws MgATPsbg@0  sHog@mds. sd@ogswo,
Mn*"-0ls  omby 900l ©ashgdom  gogdgmmdon  Mn*-om  goblo@mdgdam
MgATPsbg@0 oBog@mdols ggeomgdol, Gsling gafmwgn Mn-ATPsbu@ of-
Homdo. Mn-ATPsbols dmgnggaaag@o dydobobdol TgbPegas wogofygm BYo-
dbdamo sgHog@mdols (V) MgATP-0b 3mb3gb@@aGeshy wodmjowgdrmgdols
sbogmoboo.  o@boBbygero  wsdmgowgdumads  m@dsyBgdGnbgdym  jmm@oo-
bsgoms Lobpgdsdo Fo@dmwygbogmos igdomby L badgedgom s@gl Bgdse-
396@mds  ogem: Mgrz*=0,4 mM, MnZ*=5 nM, 0,3 mM <MgATP <2,3 mM,
0,045 < ATP¢< 0,35 mM, 0,014 pM < MnATP < 0,11 uM.

v

0.40 4

©
030 4 /

L@, 1L Mn-ATPsby@o  sd@ogdm-

0.20 4 ol (V) @odmgowygdanemgds MgATP-

ol (S)  gmbzgbH@aszesty  (mM)

010 4 RAIGR ALY N(;v»m&);yn&s@(rm

Lobdgdsdo. Mg =04 mM,

1/S  MnA'=5 nM, 0,3 mM < MgATP <23

0.00 T T T mM, 0,045 mM <ATP;<0,35 mM,
0 1 2 3 0,014 uM <MnATP <0,11 pM

bg@omoowsb 1 Hsbl, Gmd MgATP-ol @sdogno  3mb3gbG@siEogdols goe-
poedo MgATP < 1,7 mM S0P0E0 .\;]313 R9096E o BLobiBgdol sg@ogogosl,
bogom Jo@omo  Job3gbd®szogdolisl MEATP > 1.8 mM, MgATP (o@dmswm-
306L B9@dgb@amo Lolpgdols 0630doBm@l. Ly@smby godhbggs powse@eabgols
©> dm@Oosmgdols FgoBomgdol sOlgdmds, bome  shygdgbdol dowsgno
3603369e0md0l godpogndo I/MgATP > 1 mM, 1/V = f(1/MgATP) ¢ubjcos od-
@3> VOB0g 0030 3opgdgmgdsl. d@sgsmdbosbo gg@ddgbdamo boliggdgool
3069049600 56s@obols Jgmmwol bogydggmby, >@andghdol dowsgno 360%-
bg@mdols  godyse@o  I/MgATP > 1 mM, 1/V= f(l/MgATP) R}96J3ools
fOgogmds syzomgdgmo ©s Lsgds@olo 306mdss 0dolbngol, Goms omgol,
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60d MgATP-{o@dmowp bl g9@dgb@amo LobEgdol Lydlptedl ©s dobo,
OOFOOE SPGOERIOI0  5JHogaodgdobmgol gbynmgbogmo  gdbgdol, @ogbge
AOO@Egd 1l sdyudghol  wedsamo  jmbEgbHHaG0gd0l  Getpmgdo
UMgATP <014 mM, gybjGos slnddpm@gtee  gobmmgogds  m@©obsgms
29@dl, 9o sebodbym  godpomdo MgATP  (o@dmspygbl  gg@dnbEmmo
Lolihgdol boge 0bdodoGm@l. my MgATP (s@dmspygbl ¢9@dgbdnmo Lol-
G9dol bEge  063030H0OL s yGomdgm  5JHogeHmAl s gdlb3g@odyh-
G I69e%)  gO0eamgm@msn  agodsl  Jnd@osmadols s yoEs@ubgols
oo Gomagdo, gl syEomgdgmo ©s Lo gdo@olo 300mdss, Gams 00 Jaols, Gmd
MATP 53l 6sVogomd@ogo 9839H0b dnogogsdmmgdolngol gsbgmgbomo
90560, 53G0pow, MEATP-0l wadsgogPodgdgmo 936gdol Goibgo swgdo@gds
b 0 ©ogndggdm, Gmd, mmpmai3 Na,K-ATPsbol dgdnbgggedo gém Lumd-
900990l 53l MgATP-0l ©sdsgogdo@gdgmo gGmo gdsbo, 35T06 Jgodangds
0nJgol, @md Mn-ATPobs Foddmswygbls 3060393 odg@nm Loliggdsl.
Lg@omby 2 Foddmwagbomos gg@dgbdgmo sddon@mdols Mn® -0l 3mb36-
HO>300by  @sdmgowgdgmydols sdbsbggmo yGeGogo. Lbadgsdiom s@ol -
o500 9bmmds ogm: MgATP =15 mM, Mgfz‘ =04 mM, ATPg=023 mM,
0,28 nM <MnATp < 0,069 mM. bogn Mn jmbGg6H@sG0s 0Ggegdmos Loy
Hom;\) Q0w Gotpagddo 0,2 nM <Mn" < 0,005 mM (wowo gotpmols godm,
Mn* -0l mbGgb@HGsGosby ;\m"m(]ng\:]?rgj mgbols 390 sbobgols dobbom, od-
Lgobsby swgdmmo ogm Mn* -0l 306G96H®5300L 50Mmdomo @mas@omndo).

144 v

U@, 2. Mn-ATPsby@o  sJ@ondo-
4 b0l (V) ©odmgowgdamads Mn*"-ols
(X) §06396HGGE0sYy (MM), sdm-

2 LogX Labyeno ;v\n('n,\ﬁmnﬂ‘];qv Lowowgdo.

MgATP=1,5 mM, Mg =04 mM,

0 T T T T T 7 ATP;=0,23 mM, 0,28 nM < MnATP <
7 -6 -5 -4 -3 -2 -1 0,069 mM

Ug@omowob 2 Bobl, Gmd V= flogX) (bopsg X = Mng#%) B96J305L 53l
2993000lgd @0 Go@ds. Mn* ol ©sdsmo 306G96H@ 530920l w00
odgl Bg@dgbeamo  Lobdgdol  sjHogsosl, bmme  dos@omo  3ebigbHGs-
(30900lal = 0bdodoiosl. HABLIM@HL d96gboEsb sdmdwobomy, §g@dg6-
Gao LobEydol mgobmds GAsbL3nGOGE0M dswo omboli dodsto dg@Hos gH0
dbodgl s bogamgdos dgmey Fbadgl. sd@0psm  HGO6LIOGEHG b0 0mbo
Fomdmaagbli sgBogs@m@l dydd@sbol gom bsdgl s 0bdodo@m@l — gy
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Fbodgl, @53 0bgHogg@a  Sobobgds  a9ddomoligdy@o  gm@dol  d@nwon.
59006 20dm3Eobsdy, SLgmo Gm@dol jobydogn@o dageol s@Glgdmds dv)30-
09900, Fop®sd 5@sLods@0lo J0MMdss, Goms ondgol, @m3d Mn-ATPsbs
SboOGogegdl Mn?-ols HEBLIOOFL. sdogramgmow, HOS6LINGEHMIdw0
ombobmgol  syzomgdgmos Jobo GmamG 59E0mgdgmo  5Hogedm@gdol,
by bdgeno 06dodo@mdgdobogol asbigogbomo 1dbgdal Gocbgols Goemds.
MnZ"-olmgol  syGo@gdgmo  sdBogodm@gdol () ©s beagmo  o0bdodo-
{f)mﬁ)d&nls (m) 936930l oblobog@obogol syzomgdgeo ogm  Yglsdsdolow
Mn*-ol gJbEGgdsmeadsm 3306y (n-0bmgol) ©s  gJbB@gdsgmy@oe oo
396G96GO30gd0L 9ds6T0 (M-0bmgol) dgagebTsgens Yu = 1) [ % = f(x)
396dG0go0 (o3, U=VV, t=1/x, V = g46dgb@umo sjdon@mdss, X — Mn*"-ols
(]mﬁ(gdﬁéﬁn(g(m) >0b0dbygmo  gybj3ogd0L  @obgemoboizos  glodsdolsw
5930809090 5JBHogoB™mOgdols (n) o begao 0bdodo@mmgdols (m) Goibgol
©op60L  LoBgomgdsl odgnggs. Mn*'-ols 2JbHHgsgg@oe 33009 3mb3gb-
BH530gd0l 9ds6To 04 nM < [Mn2*]< 1,6 nM f—f(t) 9630 Foddmg-
29bogmos Lg@omby 3.

W 031

0.2 4 /‘
./'-/5 by@. 3. Mn-ATPsby@o  sjHoydm-

0.1 -/J Bl (V) @adogowgdgmads Mn*'-ol

(X) §0639bH@S305by (M) Fgoc@y-

bgoge  jomGEobsgms  Lolpgdsdo.

/ X MgATP=15 mM, Mg =04 mM,

r © T T " ATP;=0,23 mM, 0,28 nM < MnATP <
-1 0 1 2 3 0,069 mM

Lo@godom >0l Ygdopagbenmds ogym MgATP =15 mM, Mg=04 mM,
ATP;=023 mM, 0,28 nM <MnATP <0,069 mM. bydsmosb 3 hobl, @md
WV =1UX) @gabdool ofgh  §ogog0  ©@odmjopgdgemgds. g0 n=1 @Gog
606ogl,  AmA Mn#*-ol;, GOYOOGE Y30 gdgmo  SJBogesdm@gdobmgols
3obgmabogmo 9d6gd0L, Gobgo PHMmEgds 1 syEomgdgmo sgBogodmmgdols
4983500H0  360836gmmdss N =10013+0,0211, 3o@ggen dosbenmgdodo  &gd-
ds@0@o  d060dgbgmmdowsb  owab@ss  (R-n)=-0267. 1/V =1f(I/X) ¢ubjzool
0OE6HMS  ©gOdNsb  poEs ggms  wgdgemdl  dgdogy  360gbgmmdsl
A=0053 £ 0,006, bowon gu6jcool sb@ss B=0,0805 + 0,005. MnZ*-ols
9JbH@Isgdoe oo JmbEIEAMSG0 b0l wbsbdo 100 nM <[ MnZ*]<900 nM
Wi = f(x) B96JGool sbogobds shggbs, @md (@gogo wsdmgopgdagmgds do-
009> 08 FgdnbggasBo, dmas m=1 (bydomo 4).
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1V
0.3
021 4/%/
+
/I’ bg@. 4. Mn-ATPby@0 o Boa@mdols
0.1 !” (V) ©admgowgdgmgds Mn*"-ols (X)
L J0BGI6HGsGoshy (M) UV = f(X)
X ‘)mmﬁg\mBs@m\ bob@gdsdo. MgATp=
r 66 T 1 1,5 mM, Mg =04 mM, ATP;=0,23
-500 0 500 1000 mM, 0,0014mM < MnATP < 0,012 mM

s@b0dbymo  Fomdmopgbls sygomgdgm  ©s  Logdadol  306mdsl,  Goms
0035, O3 MnZ™ol, Gopmag boummo 063ododmGgdobogol 3obigmgbomo
4369d0l,  @ogbgo  gHmewgds 1L Légamo  0bdodo@dmdgdol  &gydds@odo
3603g6gemdss M =0.9979 £ 0.0367, bogem Jodgger dosbamgdsdo  kgddsdodo
3609369 mdosb  adwab@os  (R-m)= -0,1125. @gadgbool  3mgg03096¢000,
A =0,048+ 0,009, B=0,0002% 0,000.

53G0g00, Mn-ATPsbs doe g gegao d9dobobdol dgbTogusd ohggbs, Gmd
ol Fomdmo@agbl  dGogamydbosh  gg@dgbdae  Lobpgdal, Gemdmol  gyb-
Jeon®o gomggmos d0bodyd ©odg@o s dobo bygdlp@s@os MgATP-ob jmd-
3amgdbo. V= f(log[MnZ]) 3963000 addomolgdan@o gom@ds ©s Mn2-0bogol
2obgnmgbomo  s930madgmo  SJHogoHm@gdol  ©s  bdgmo  obdodo@mey-
dobmgol  9dbgdol @obggool  Hommds  Fo@dmswpgbl 03 syEomidym,
Bop@ad  s@slisgdo@ol  30bgHoga® B oEgdgmgdsl, @mdmol b.w;"']d;]d;\n‘bd
Bgodegds omaal, GmI Mn-ATPsbs  dglodgnms  sbodEogmgdegl Mn"-oly
H®BLINAAHL.  0gd3, 53 bogombols Ladmamemm g6 3gggobogols  syEomy-
390 ©F5HId0M0 Jgangae.
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Mn*-AKTUBUPOBAHHASI Mg**-3ABUCUMASI ATPasa

I'. Yxaoya, JI. Hluoweunu, H. Keuyunaose

Wuctutyr ¢pusnonorun um. U.C. Bepurauumm

PE3IOME

Mn®" siBiseTcs HeOGXOMHMBIM MHKPOIJIEMEHTOM [UIsi BCEX JKUBBIX OpraHm3mos. Ero TpaHc-
NOPT B MUKPOOpPraHU3Max OCyLIecTBjseTcs nepeHocunkom u P-ATPaszamu. Hamu obGHapyskeHa
Mn**-ATPasHas aKkTHBHOCTb, o6ycnosnennas  uonamu  Mn**, H3yueHne MOJeKyJIsSpHOro
MeXaHu3Ma JIeHCTBHA JIaHHOrO (hepMeHTa MoKasaso, UTO OH NpeACTaBisieT co0O, M0 MeHblei
Mepe, JMMep, M ero cyOCTpaToMm SBISETCS KOMIUICKC Mn*'ATP. Bosmoxkio Mn*'-ATPaza
ocylecTBASET TpahcnopT Mn?', VeTaHoBieHo Takke UHCIO YHaCTKOB Kak Ui 06f3aTelbHbIX
aKTHBATOPOB, TaK M JUISl MOJIHBIX HHIHOHTOPOB.

Mn**-ACTIVATED, Mg”-DEPENDANT ATPase
G. Chkadua, L. Shioshvili, N. Kvitsinadze

L. Beritashvili Institute of Physiology

SUMMARY

Mn** is an important microelement for every living organism. Transport of this element in
microorganisms is accomplished by transporters and P type ATPases. We have founded Mn*'-
induced MnATPase activity change in rat brain fractions. Study of MnATPases molecular
mechanism revealed that system is minimum dimmer and substrate of this system is MgATP
complex. It may be that Mn**-ATPase is Mn®" transporter. The number of Mn®" sites for essential
activators and full inhibitors has been defined.
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BJIMSIHUE AHTUKOHBYJIbCAHTOB I'PVITITBI
KAPBAMA3EIIMHA HA XAPAKTEPUCTHKH
SJIEKTPOSHIE®AJOI'PAMMBI

H. Xauuose, B. Maronemnes, M. I Yyeyweunu, H. I'enaosze, M. Bapoaraodse

Hucruryr  pusuonornn um. U.C. Bepuramsim, T6umucckuii locynapereennbiit
Mennumncknit Yunsepeurer

[punsTa 09.09.2009

UccenenoBanocs Biusinne AHTHKOBYILCAHTOB rpynnbl kapGamasenuna (KB3, dunnen-
CHHA, TErpeTosia) Ha AMHAMHKY KOAMUCCTBEHHBIX (a0COMOTHBIE 3HAMCHIS MOLHOCTel —
A3M) u KauecTBeHHBIX (TapaMeTphI INHAENTHPOPMHBIX TPadodIemMeHToB) XapaKTepUCTHK
93T npu siedennn 58 naunentos 06oero noaa B Bospacre 1-16 jer, GonbHBLIX dnMencueii
(napumanbubie, J0KATM3AUHONHO 00YC/I0BICHHbIC (GOpMBI M MapuHaNbHbIE €O BTOPHUHOI
renepannsauneii). ConocraBisinch nokasares, NoJyYeHHbIe 10 i 4Yepe3 3-6 mecsiueB
nocsie Hauaaa MoHOTep € HCNoJib30 OIHOro M3 STHX npenapartoB. ekt
NpenapaToB Ha Xapaktepuetuki I NPOSBASIICS B 3HAYHTENLHOM MOBBILICHIH A3M
AKTHBHOCTH B HH3KOYACTOTHOI (IpeHMyLICeTBENIIO TeTa-2) 1 anbda obdaacTax cnexrpa.
Usmenenne A3M B OeTa-cieKTpe He 0GHADYKIUBAIO CTAGHILHON AHHAMIKIL Mezxno-
JIYWAPHBIX pasINMii BLIIBACHO He Gbuio. KauccTBeHMbIE anaAu3 BBISBILI cHIKene
TUIOTHOCTH CHOHTAHHBIX SIMIENTHPOPMHBIX IPadoIIeMenTOB 1 reHepaIH30BAHHBIX M-
JAenTuGOpHBLIX Benbiek B 39T, 3AperucTpupoBainbix B nokoe. Iosnas Hopmanusauns
93" B nokoe Gbina 3adukcnpoBana y 46% 6oablibIx uepes 3 uy 57% GosbnbIx uepes 6
MeesiueB nocie Hawana sedenns. OTMEUANOCH CHIUKCHHE PEAKTHBHOCTH NAUHEHTOB K
GynkunonanbubIM Harpyskam. B 3-x CAyHasix 0TMEUaIoCh yXyallenne Kak KJAHHHYEeCKOii,
TaKk n I3 -kapTunel 3a60neBanns.

Kiouesnie ciioBa: SMUIICTICHS, aHTHKOHBYJIbCAHTLI, DI, GOJbHBIE SMIENCHel

OcHoBHO# MeXaHH3M npoTHBOSNUIEnTHYeCKOrO AeiicTens KB3 peanusyercs 3a cuer
uHakTHBaUKK Na' KaHaJIOB M 3a/1epikKn BOCCTAHOBIICHUS HX AKTHBHOCTH, YTO MPHUBOAMT
K TOPMOIKCHHIO BBICOKOUACTOTHOI MMMy Lcatnn neiiponos. Kpome Toro, KB3 chukaer
nposozumocts Ca’* kaHaslos, BHseT Ha CHHAMNTHUICCKYIO Nepeiay, YacTHIHO GI0KHpYs
JeiicTBue acnaprata u riyramata [9]. Takue cpoficrsa 00yCaBIMBAIOT KOMIUIEKCHOE
nosurusHoe neiicteue KB3, obecneunsaioiiee nojasieHue sruienTHueckix NPHITA/IKOB,
TUMOJICNTHYCCKHI d(deKT, ycTpaHeHHe NOBEACHUECKHX M MCHXHUECKHX paccrpoiicTs
[1]. Cornacho pekomennaumsam ILAE, s Hactosiee Bpemsi npenapatbl rpynnsl Kb3
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PACCMaTPUBAIOTCS  KAK  aHTHKOHBYJILCAHTBI TMEPBOH ouepen BbIGOpa Npu JeueHun
MAPUHANIBHBIX - SMUICNTHYECKHX  APOKCH3MOB, BKJTIOUas MPHCTYMBI €  BTOPHUHOI
re’epanusaumeii [5].

Anrtukonsysbcantsl rpynnsl KB3, oznako, HeoGXoammo MPUMEHATb C OCTOPOXK-
HOCTBIO, TAK KAK yCTAaHOBJCHO, uto KB3 MOKeT NpoBOUMpOBaTh HEKOTOPbIE BHbI MIH-
JlenTHYecknX npuctynos [8]. Ouesnano, uro npu npumenennn KB3 ocobenno BaXKHYIO
posib mpHoGpeTaeT croeBpemenoe anekTposHiedanorpaduueckoe (IIT) obcaenopane
MALKMEHTOB C LEbIO, KOHTPO/IS AunamMukn DO M CONOCTABIEHUS ee KOPPessiiu ¢
KJIMHUYECKOI CUMNTOMATHKOM B X0/ie JleueHus. B CBA3M ¢ 5THM, B HacTosIeH pabore
M3YHaIHCh OCOOEHHOCTH JMHaMHKK DOI-XapakTepucTHK y GOIbHBIX dMHMAencHeil ma-
UHMEHTOB HA Pa3HBIX dTanax MOHOTEPAIUHU € TIOMOLILBIO Tpenapatos rpymmbi KB3.

MATEPUAJ U METOJbI

Iposenen ananus DOI" 58 naumenros. Jlosuporka pernaparos (B yCIOBHAX MOHO-
TepariuH) ONpEIeNsach JeHalliM BpauoM U3 pacueTa cpesiHeii CyTounoii 103s1 20 Mr Ha
I kr maccel Tena. Pacnipeieienie KOHTHHICHTA MO BO3DACTY M HO3OMOMHH SHJEN-
THUYECKHX MPUCTYTOB NpUBe/eHbI B Tabuue 1.

Tabmuua 1
A. BospacTubie XapaKTepHCTHKH KOHTHHIEHTA
KE3 DOUH TEI
Bospacr

M K M K M K

1-4 rona 1 2 3 1 1 2
5-9 ner 4 S 4 5 1 3
10-16 ner 4 3 6 2 2
Bceero 9 10 15 12 4 7

b. XapakTepnTuka KONTHHIENTA N0 THILY NAPUHATLHBIX JMHICTTHIECKIX
NapoKCcH3MoB ¢ GOKycoM B 00J1aCTsX:

nobHas -5
BUCOYHAs —18
TeMEeHHasl -10
3aTblloyHas —12

NapLUHaIbHbIC JMUJICTITHYECKUE NAPOKCH3MbI CO BTOPUYHOM reHepanusaumeii — 13

Pezucmpayusn 33I' u Dbl ce ananuza

Bee nmaunentsi npoxoamnau pernctpartio D907 TPWKABI: MU MEpBHUHOM obpateHnn
/10 HAa3HAYCHMS aHTHKOHBYIbCaHTa, 4epe3 3-4 W 6-8 Mec. mocie Hauama MX npuema.
Peructpaums  nposoamnack Ha  (poHe GOAPCTBOBAHMS —MNALMEHTOB, B  KauecTBe
(YHKLMOHAIBHBIX TIPOG HCMOMB30BATMCH PHTMUYECKAs (HOTOCTHMYJISLUS (IMANA30H OT
03 1o 27 Hz), runepsentuiisims (3 MHH), 3a1epika IbIXaHMs (15-25 cex) nociie npe-
KpaLICHUs TUMEPBEHTUISILMK. OO1as JUIMTeIbHOCTb PErMCTPaliK — 25-35 M.

Perucrpauns OO0 npoBossiach ¢ MOMOIIBIO  KOMIIBIOTEPHOIO suuedanorpada
“OHLEDAJIAH 131-03, Bepeus npodeccHonanbhas”, pacnonoxenue 9JIEKTPOJIOB MO




MexayHapoHoi cucteme 10-20 [2]. JU1si KOIMUECTBEHHOrO aHAN3a U3 OUMILEHHON OT
apredaxros OOI" BeiGHpasuch 20-cekyHaHble OTPE3KH, 3apErHCTPUPOBAHHBIE B MOKOE,
TPH OTKPBITBIX M 3aKPBITBIX [J1a3aX M Ha (oHe PyHKUMOHAILHBIX HATPY30K.

AHAM3MPOBATHCH  CIIEYIOLINE  KOJMUYECTBeHHbIe MokasaTein DO nartepd Ha-
THBHON DOI" npH MOHOMOMAPHOM M GHIONIAPHOM MOHTAKE SIEKTPOAOB W MPH Cpe/iHe-
B3geweHHo (Common Average Reference) cxeme oTBepeHuii Ha npeaMer OLEHKH
ocobenHocTel (oHOBOM akTHBHOCTH ((POKANBHBIC K/WIN FeHEpaTH30BaHHbIe MEUICHHbIE
BOJIHBI); mocsie GbicTporo mnpeoGpasosanus PDypbe ans DD kaka0ro orseaeHUs
BBIICJISUIMCH YACTOTHbIE KOMIIOHEHTBI B aaniasoue delta (0,5-4,0 Hz), theta-1 (4,0-6,0 Hz),
theta-2 (6,0-8,0 Hz), alpha (8-13 Hz), beta-1 (13-24 Hz) u beta-2 (24-50,8 Hz), ans
KK/IOr0 M3 KOTOPBIX PaccUMTBIBAIMCH abCOMOTHBIC 3HadyeHus MOLLHOCTel (IUIOWaaM Mo
COOTBETCTBYIOLLMM Y4acTKOM CHEKTPOrpaMMbl 110 BHIOPAHHBIM YaCTOTHBIM JMana3oHaM —
A3M, MKB). AHaIM3HPOBAIIOCH TAKIKE NPOCTPAHCTECHHOE PACTIPE/IECHHE MO KOHBEKCHTAITb-
HOM MOBEPXHOCTH KOPBI TOIOBHOTrO Mo3ra A3M Juisl KaKA0ro 4acTOTHOTO JIHANa30Ha.

C y4eToM COOTBETCTBYIOLIMX BO3PACTHBIX HOPM MPOBOJMIIACH KAUCCTBEHHAS OLEHKA:
1) moTHoCTH snuenTHOPMHBIX rpadossieMentoB (3a 3 cek) H KOJMYECTBO Mapok-
CH3MAJIBHBIX Pa3psaoB (3a 15 cek), oTpakaioux aGHOpManbHyio DII-aKTHBHOCTD;
2) cTeneHb BBLIPAKEHHOCTH (MHICKC) M PErysisipHOCTH PUTMA, CTAGHILHOCTD 110 4acToTe
(1o pa3bpocy KkpaiiHuX 3HaueHUI NEPHOIOB); 3) THII pacrpe/iesieH s AKTHBHOCTH PasHbIX
JMaNa3oHOB M0 KOHBEKCHTalbHOH TMOBEPXHOCTH KOpbl GOJIBLUMX MOJyWwapuid (rpa-
JMEHTBI) B YCJIOBMAX GUIONAPHOI perncTpaiun; 4) avIuiMTy1a BOJIH, COOTBETCTBHE HH-
JIGKCOB W TONOrpadpuu pacnpesenienus no KOHBCKCHTAILHONH MOBEPXHOCTH KOPbI GOJb-
UIMX MOJTYLIapHii JaHHOW BO3PACTHOM rpynnbl, 00/1aCTh JIOMHHHPOBAHHSL.

Hapsizty ¢ otum, ouenuBanmch 0coGeHHOCTH peakuuii Ha cTanpapTHble (yHKIMO-
HaJlbHbIe HArpPy3KH. &

Crenetib 10CTOBEPHOCTH Pa3/IMUMil MOJICUCHHLIX T10KA3aTeNel OLeHHBAIAch ¢ HOMO-
LIbIO KpUTepus Mana-Yuthu (nporpamma Biostat).

PE3VYJIBTATBI U UX OBCYKJIEHUE

OCHOBHbIE Pe3yJIbTaThl, MONy4EHHbIE NIPH KOJIMUECTBEHHOM aHan3e JuHaMUKH IOI
Ha Pa3HBIX dTarax Jjeuenus npenaparamu rpynnet KB3, nokasanbl na puc. 1.

Kax nokasan ananus aunHamukn cymmaphbix A3M (puc 1,S) yepes 3 Mec. mocrie Hauana
NpYeMa aHTHKOHBYJILCAHTOB OTMEHAIOCh JocToBepHoe (p < 0,05) noBbILeHHE 3HAYEHHIT HTOrO
ToKasaTelisi B TEMEHHbIX M, OCOOEHHO, 3aTbUIOUHBIX OTBeieHHsAX. Takoe MOBbILEHHE
COXPAHSIOCh W uepe3 6 Mec. rocsie Havasa jevenns. CriekTpaibHblii aHanus unamuku A3M
TOKA3aJl, 4TO BO3PACTaHHUE CyMMApHbIX 3HAYCHHIi 5TOr0 MoKasatess 00yCIOB/IEHO, IIIaBHBIM
00pasoM, YBe/IHUEHHEM Y/ETbHOTO Beca BOJIH HU3KOUACTOTHOTO IMANA3oHa B OOLIeM NaTTepHe
O0I". Ormeuanoch ycuieHHe akTHBHOCTH KAk Ae/IbTa, TaK M TETa JMANa3’oHOB, OHAKO B
00J1aCTH TEeTa-4acTOT OHO GbUIO BhIpwkeHO B Gosbluel crerenu. B cBOIO ouepesib, aHamis
JMHAMHMKM ~ aKTHBHOCTM B Teta nojuuanasonax (puc. 1, theta-1, theta-2), BbisBun
MPEHMYLIECTBEHHOE HApacTaHWe y/e/bHOTO Beca BOJIH B 30He Tera-2. Kak W B ciyuae
cymmaproro A3M, mokazateni A3M B Tera-uanaszone 0GHApYKMBAIM TEHACHLMIO K
TNOHWKEHHIO HA 6-OM MeCsle JIEYSHHs!, OIHAKO MPOJODKAIM 3HAYMTENLHO TPEBBILLIATH
MCXO/IHbIE MOKA3aTeIH, 3aPerMCTPUPOBAHHBIC 10 HAAIA JICYEHHS.



Pucynok 1. Jlunamika aGcomoTHBIX 3HadYeHHiT CnekTpoB MoutHocTelt (ABM) Ha pasHbIX dTamax
nedenns. S — obwwmii (CymmapHblii) crekTp MowHOCTH 10 (uepnble cronGusl), uepes 3
(3awTpuxoBanHbie  cronbus) u 6 (Genble cTonbupl) MecseB Mocae Hayana  JleueHus.
Peructpupyembie o6nacti kopbl ronopHoro mosra: F — (ponranbhbie, C — uentpanbhbie, T —
BUCOUHBIE, P — Temennble, O — 3aTbi0uHbIE OTBEAEHMS
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[lpakTiuecky y Beex obcie1oBanibIx BbIpasKeHHOE yBesuenue Gblio 3aUKCHpo-
BAHO TAKOKE Npu aHanuse auHamMukn A3M anbda-akrisHoctn (puc. 1, alpha). Ocobeno
ACMOHCTPATHBHO TAKOE yBEJIHUEHHE NPOSBIANOCE B 3aThLIOUHBIX 061acTsX. Makcumyma
OTO TIOBBILICHHE JI0CTHraNo Ha 3-M mecsle mocie Havama jeuenus. OnpeaeseHHoro
BHHMaHMS 3aC/y)KMBAET TOT (haKT, YTO, HAPAY C NOBbILIEHHeM A3M B anbda-uanasoxe
Ha (JOHE aHTHKOHBYJIbCAHTOB, OTMEYAIOCH CHIKEHHE CpeiHeii uacToThl ab(a-purma.
MHauBuyasibbie M3MEHEHHS MOLLHOCTH M Cpejiell acToThi ab(ha-akTHBHOCTH GbLTH
JAocTatouno BapuaGesnbHbiMu. CHibkenne cpesteii abga qactotel > 0,5 Hz nabio-
nanock y 10 (u3 32) NaLMeHTOB, y OCTa/IbHBIX 3aMe/UICHHe He npesbiwano 0,5 Hz, coxpa-
HAZIOCH Ha BCEM NPOTSXKEHHH HaOsiozieHnii u Obuto HauGonee BBIPAKCHHBIM B 3aThi-
JIOYHBIX OTBEIEHUAX.

Msmenenne A3BM M 4aCTOTHBIX XapaKTEPHCTHK aKTHBHOCTH B Gera-criektpe (puc. 1,
beta-1, beta-2) ne oGHapyskuBano CKOJIbKO-HUOY /b CTAGHIBHON AMHAMUKH M B pasHbix
OTBE/ICHUSIX Besto cebs no paswomy. Tak, BoO (pOHTATILHO-LEHTPO-TeMIOPATLHBIX
obnacTax uepes 3 Mecsua mnocie Hauaia npueva KB3 ormevasnioch Hapacranue
MOLUHOCTH aKTHBHOCTH B iManasoHe GeTa-1, 0/IHAKO [IPH PerHcTpaliui Ha 6-M-lie rocie
Hatana JiedeHms dTOT MOKa3aTe/lb CHWKAJICA, I0CTHIas UCXOJHOTO YPOBHS MM Jake
OMYCKAICS HECKONbKO Hwke Hero. Muoii Gbina jnHammka 5Toro yuactka criekrpa
AKTUBHOCTH B TEMEHHOM M 3aThUIOYHON 30HAX: B TeMeHHbIX obnactsx A3M Gera-1
NPOAIOJIZKA/IM HAPACTaTh HA BCEM MPOTKEHMM HAaGMIOACHUH, a B 3aTbLIOYHON 061acTH
foC/1e nepBOHAYANLHOTO NOHMKeHHs (3-H Mecsil) (PMKCHPOBANOCh yBEIHUECHHE TOrO
nokasaresis Ha 6-M Mecsue. JlMHAMMKA aKTMBHOCTH AMANa3oHa Gera-2 BO (hponTo-
UCHTPO-TEMTIOpA/IbHBIX 00/IACTAX COBNAAA ¢ AMHAMUKON AKTHBHOCTH /IMANa30Ha GeTa-
I, Ho, B OT/IHUME OT Hee, OGHAPY KMBATA CYIIECTEEHHOE CHIKEHHE B TeMEHHOH 06/1aCTH
Ha 6-M Mecsilie HaGJoAeHHit.

Onucannbie n3venenns anHamuki A3M Gbisti aHAIOMHUHBIMK B 0GOHX noJtylapusx.

Kauectsennbiit ananus bissu, uto na Qoue npuema npenapatos rpynmnst KB3 umeer
MECTO CHHIKEHHE MIIOTHOCTH (B CcpefHeM Ha-67% 10 CPaBHEHMIO C NEpBHUHOI peruc-
TPAUKEH) CIIOHTAHHBIX SMMACITHPOPMHBIX FPAIOIIEMEHTOB M CHIOHTAHHDIX reHepaiu-
30BAHHBIX OMUICNTU(OPHBIX Bembimek (B cpeaniem Ha 72%) B DOT, 3aperucTpu-
POBAHHOM B 1OKOE MPH 3aKpPhITLIX rasax. [osas wopmanusaunn IO B nokoe Gbuia
saukcnpoBana y 46% GonbHbIX uepes 3 Y 57% GonbHbIX wepe3 6 MecsLEeB rocie
Havasa neuetns. OTMEUanoch Takke Onpeiesienioe CHIKEHHE PeaKTHBHOCTH MallieH-
TOB K (DYHKUMOHAJILHBIM HArpy3KaM, T.e. YMEHBLICHHC YMC/Ia TEHEPAIM30BAHHbIX M1apOK-
CHSMAJIbHBIX BCTILILIEK MHTEPUKTANILHOrO M, 0COGCHHO, MKTAIBHOTO THNA Ha (oHe
PUTMHYECKOIT pOTOCTHMYASILIM 1 runepBenTHsN. Takoe CHIKEHHE GbIIO 0COBEHHO
BBIPDKCHHDLIM [IpH CONOCTAB/ICHUH MCXOAHBIX TOKa3aTenell u rokasatesneii, 3apermc-
TPHPOBAHHX Ha 3-M Mecsle nocie Hauana Jeuchus. B panbueiiem (conoctasienue
nokasaresneif 3-ro M 6-ro MecsileB) pasiHuMs Oblin BbIDAKEHBI B rOPasao MeHbIIeH
CTCTICHH W B PA/Ie CIIy4aeB He I0CTHIalN YPOBHS JI0CTOBEPHOCTH.

Crnenyer otmetHTh, uto B 3-X ciyuasx (1eTh 40 8 JIeT ¢ AMArHO3OM napiuanbHble
(poHTAIbHbIC NIPUCTYNBI — 2, NApLHATIbHbIE BHCOUHbIC npuctynel — 1) Ha done npuema
npenaparos  rpynnbl KB3  ormevanoch yxymuenue Kak KiuHuueckol (yuawemmue
TIPUCTYIIOB, MOSBJICHUE NPUCTYIIOB CO BTOPUUHOI reHepausaLmeii), Tak 1 DOI'-kapTHHbI
3abonesanus. Takas peakums yaule HaGofanach Npu HAIMYMKH B HCXOAHOH AT
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TCPHOAMUECKUX CHOHTAHHBIX [CHEPATM30BAHHBIX BCTIBILIEK OCTPBIX BOJH M Pa3psios
MHK-BOJIHA.

IlpoBenennoe Hamu mccref0Balle MOKA3BIBACT, YTO MOA BIAMSHHEM AHTHKOH-
Bysbcantos rpynnst KB3 O0I nipeteprieaer psa 3akoHOMepHBIX M3MeHeHHil. B 1eJIoM,
TOJTYCHHDBIE HAMH PE3yJIbTAThI COBIA/IAIOT C IAHHBIMU APYTHX AaBTOPOB, HCCIIEAOBABLIMX
Biusiue KB3 na xapakrepucruku D1 [3]. Takoe Bausitue npenapatos rpymmsl Kb3 na
6Gazosble XapakTepucTHki DI OTAMUACT MX OT AHTHAMHAEITHKOB — MPOM3BOIHBIX Ballb-
npoeBoit kuenoTbl [6]. Helipodusmosioruueckne MexaHu3MBl, Jieskalue B OCHOBE TAKOro
adekra, npakTHuecku He u3yuenbl. MOKHO JHIIb 3aKIIOYUTD, YTO MO spdekram Ha
Xapaxrepucriku IOI" npenaparer rpynnst KB3 cxoansl ¢ npenaparamu rpynmbl GeH3o-
anasenuna [4]. Takas ocoGennocts KB3 nossonser, MO-BHAMMOMY, MPETNONIOKHTh, UTO
€ro. aHTHINMIICTITHYECKHH SQeKT peanusyercs uepes HefipousMonornueckne U Mo-
JIEKYJIApHbIE MEXAHW3MBI, 110 KpaiHel Mepe, YaCTHYHO OTJIMYAIOIIHECs OT MEXaHU3MOB
neicteus AEIT npyrux dapmakonornueckux rpynn [7].

3AKJIIOYEHUE

[lpumenenne antnkonsynbeantos rpynnbl KB3 10MKHO NPOBOANTbCA ¢ MakcH-
MaJIbHO BO3MOKHOH OCTOPOKHOCTBIO M MO perynsiphbi DD -konrposiem. Lleseco-
00pa3sHOCTb PErysIpHOro (MCXOA W3 HALIMX PE3YIBTATOB — HE PEKe OJIHOMO paza B 3
MecAlia) KOHTPONIS OMPE/IENACTCS TCM, UTO B HEKOTOPBIX CIYuasX yXy/lleHHe Moka-
satenedt OOI" y GOMBHBIX BLISRJSIOCH PaHblue MOABICHUS KIMHWYECKMX MPH3HAKOB
YXyAwenus coctosnus. Bean oruerupiii kiunnyeckuit 1 DO-a¢dext He Habio-
JAlaeTes uepes 3 mecsua rocsie Havaia Tepanuu npenapatamu rpynmsi KB3, pexome-
JlyeTCs pacCMOTPETh LEIeCO00PA3HOCTh M3MEHEHHS TAKTUKH JJASIbHEMILIErO JIeueHHs.
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INFLUENCE OF CARBAMAZEPIN GROUP ANTICONVULSANTS
ON THE EEG PATTERN
L. Khachidze, V. Maloletnev, M. Gugushvili, N. Geladze, M. Barbakadze

1. Beritashvili Institute of Physiology, Tbilisi State Medical University

SUMMARY

The aim of the present study was to evaluate carbamazepine (CBZ) and its derivates (Finlepsin,
Tegretol) effect on the dynamics of EEG pattern in epileptic patients at different stages of
monotherapy.

Total of 58 patients (aged 1-16) with partial epilepsy were investigated. EEG was recorded
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prior to CBZ administration, and by 3 and 6 months after the initiation of CBZ-therapy at rest and
during functional tests.

CBZ increased the absolute value of power in the low frequency bands of EEG spectrum
(especially theta-2) and decreased the average frequency of alpha waves after 3 months. CBZ
reduced remarkably the density of spontaneous epileptiform  graphoelements (46%) and
spontaneous generalized paroxysmal bursts (57%). The number of generalized paroxysmal bursts
induced by functional tests was also reduced. EEG pattern maintained almost the same
characteristics as compared the indices of 3 and 6 months of therapy.

Conclusion: The elevation of indices of low frequency bands, especially in occipital and
parietal regions, concomitant to the reduction of epileptiform elements by 3 months after initiation
of CBZ-therapy suggests that CBZ-therapy in appropriate doses might be continued for the given
patients. Otherwise, the strategy of antiepileptic therapy should be revised.
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AT'PECCHSI, BOJIb U DMOLIUSI
(OKCHEPUMEHTAJIBHOE UCCJIEJJOBAHUE HA KPBICAX)

K. Xyyuweunu, 3. Caxeapenuose, M. Ipyuose, T. bexas, JI. Mauasapuanu,
A. Cypmasa, I. Bexas

TOumucckas meanuuuckas Akaaemus um. I1. Iloranze;  Tounucckuii rocylapCTBEHHbII
MeaUuUMHCKKi yHiBepentet; MHeTnTyT dusunonorun nm. U. Bepuraisimm

PE3IOME

Ha Genbix kpbicax, noapasaennubix no metosy Kapnu [7] Ha arpeccuBHbix i HearpeccHBHbIX,
B YCJIOBHAX XPOHHYECKOTO IKCMIEPUMEHTA MPOBE/IEHbI TECThI HA YCIOBHbIE PEAKINH NACCHBHONO
usberanms. TIOATBEPIKICHO, 4TO NOPOr BbI30BA GOMM y MO NMpPHPOE arpeccHBHBIX KPBIC JI0CTO-
BEPHO BbiLe (Ha 33%), YeM Y 110 IPHPO/IE HEArpecCHBHMIX.

BIsICHEHO, YTO y M0 MPHPOJIE ArPECCHBHBIX KPBIC SMOUHOHATLHAS PeaKLuts CTpaxa coXpaHsi-
€TCA 3HAUUTEILHO J07Ibiie (45 £ 6,5 aneil), Mo CpaBHEHHMIO ¢ HearpecCHBHbIMI (24,5 £ 2 nns).
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IIpu mposiBIEHMM arpeccHy, MO JaHHBIM JIHTEPATypbl B TOJOBHOM MO3re OTMEYaeTcs
YMEHBIICHHE CEPOTOHMHA. M3BECTHO W TO, MPHM CHIDKCHHH CEPOTOHHHA B TOJIOBHOM MO3Ty
yiydiaeTcs namsth (o0yueHue).

AGGRESSION, PAIN AND EMOTION
(EXPERIMENTAL STUDY ON RATS)

K. Khutsishvili, Z. Sakvarelidze, M. Pruidze, T. Bekaia, L. Machavariani,
A. Surmava, G. Bekaia

P. Shotadze Tbilisi Medical Academy; Tbilisi State Medical University; 1. Beritashvili
Institute of Physiology

SUMMARY

On the white naturally aggressive and nonaggressive rats, differentiated in accodance with the
method of Karli, in condition of chronic experiments, tests on passive escape conditional reactions
were performed. It was confirmed that the pain threshold in naturally aggressive rats is significant
higher (on 33%) in comparison with naturally nonaggressive rats.

It was also established that emotional reaction of fear in naturally aggresive animals persists
considerably longer (45 + 6.5 days) than in nonaggresive ones (24.5 + 2 days).

In according to published in literature data at appearence of aggression decrease of serotonine
in the brain is observed. It is known as well, that decrease of serotonine level leads to improvement
of memory (learning).
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INFLUENCE OF THE McCOLLOUGH EFFECT ON “THRESHOLDS”"
OF CONSTANT PERCEPTION OF THE PIGMENT COLORS
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The McCollough effect (MCE) was shown to cause alteration of spectral [5] and pigment
[14] color perception ability, what must be due to functional state shifts of color perception
system. It was assumed, that elaboration of MCE and these alterations must be realized by
color constancy mechanisms [5, 6, 14, 17]. The aim of our investigation was to ascertain if
elaboration of MCE has any influence on pigment color constant perception thresholds.
Experiments were performed on subjects with normal color vision (total 24 individuals of the
both sex, aged 20-60). Red and green paper color samples were presented to the subjects in
the dark room. Illumination of the samples at the beginning was white, but then its
chromaticity elevated stepwise along the red, green or blue axis of color space. Elevation of
chromaticity occurred in such a way that illumination total intensity remained unchanged.
During experiment subjects were to determine the level of chromaticity of illumination at
which red or green color samples changed their color category, what in fact was threshold of
constant perception of the given color, when the illumination chromaticity was increased in
the given direction. After determining the thresholds, MCE was elaborated and then
thresholds were determined anew. After elaboration of MCE reliable alteration of color
constant perception “thresholds” took place, however it was impossible to establish any
regularity in character of alterations. The results show that elaboration of MCE causes
alterations of functional state of color constancy mechanisms, speaking in favor of the
assumption that MCE is realized by these mechanisms.

Key words: McCollough effect, color constancy, true color, constant color, non-constant color

Over 35 years have passed since description of the McCollough effect (MCE) [15],
however no definite view on its emergence mechanisms exists so far. Among the various
hypotheses endeavoring explanation of this effect the one implies that occurrence of the

* The word threshold in the paper is given with or without parentheses. Without parentheses it
represents threshold in its ordinary meaning, whereas with parentheses — threshold in that different
meaning, according to which we measure it. Description characteristics of the latter see in the
Material and Methods
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MCE must be due to the involvement of the compensatory-correcting, specifically the
color constancy mechanisms [S5, 6, 11, 14, 17]. The majority of the color constancy
investigators consider that in the case of constant perception of colors the visual system
makes a correction regarding an illumination, although the mechanisms of such
correction are still unknown [10, 16, 22, 23].

The physical parameter which determines color of the given region sometimes is
spectral-energetic distribution (SED) of light coming from this area to the eye and
sometimes is dominantly reflectance of a given area and also to a less extent, of
illumination. Particularly in the latter, reflectance determines color category, for example,
red and illumination determine precisely what kind of red would this red color be.
Reflectance determines color category only in the case of constant perception of non-
luminous surface colors (pigment colors), when there does not exist correlation between
the SED of light coming to the eye from the given area and color [3, 4]. In this respect the
data by Zeki [22, 23] are of particular interest. The author has described the neurons,
responses of which correlate with spectral content of light coming from one or another
region of visual scene, and the neurons responses of which correlate with the subjective
perception of color of these regions. The latter neurons respond to a color when there is a
correlation between the radiation from given region and the color and also in those cases
when no such correlation does exist — and the color of given region is mainly determined
by reflectance of this region. The neurons responding to color are located in the V4 area
of visual cortex only, while the neurons sensitive to the spectral content of light coming
from the given region are encountered in V1, V2 and V4 areas. Therefore, in the
hierarchical chain of the visual cortex the V4 represents an area, in which, probably, the
first sensation of color does develop. In this context it is interesting to note that MCE is
elaborated on the wavelength of light coming to the visual system from inducing
(adaptation) patterns [17], while simple color aftereffect (perception of a green circle after
looking at the red circle) is elaborated %o the color of colored pattern, but not to the
spectral content (spectral-energetic distribution) of light coming to the visual system from
colored adaptation stimulus [21].

The relative activity of different cortical areas, on the background of the MCE and
during perception of colored gratings, has been studied with the FMRI method [8].
During perception of real colors of the colored gratings, resembling the illusory colors, an
increased activity was found in fusiform gyrus, insula and in the primary visual cortical
region V1. Perception of illusory colors during MCE resulted in an increased activity in
fusiform gyrus, insula and ventrolateral prefrontal cortical regions. These data indicate
that illusory and real color perception mechanisms are distinct. Specifically, an increased
activity in the V1 visual cortex is not an essential prerequisite for perception of illusory
colors. On the other hand, the results of these studies indicate that the fusiform gyrus (the
human visual cortex V4 area), unlike the V1, represents a region, which takes part in the
process of perception of both real and illusory colors (just this regularity was evident at
least in a case of illusory colors emerging during the MCE). If we consider that,
according to the studies [22, 23], V4 represents one of the main regions which
participates in color constant perception process, where first time through the hierarchical
structures of visual system neurons were encountered responses of which correlate with
subjective sensation of color, then participation of the fusiform gyrus (human V4 area) in



perception of the MCE-determined illusory colors could be viewed as still another proof
of participation of the color constancy mechanisms in the process of elaboration of MCE.

With the aim to further experimentally study of this hypothesis we decided to carry
out the experiments, which could allow finding the data confirming the activation of the
color constancy mechanisms during MCE elaboration. Specifically, we were interested
whether the MCE elaboration would result in alteration of the thresholds of pigment color
constant perception in the conditions of changes of illumination chromaticity.

MATERIAL AND METHODS

Total of 24 individuals of either sex, aged 20-60, with normal color vision according
to Ishihara plates [13] were investigated in the experiments.

The evaluation of functional state of color constancy mechanisms, particularly
measuring thresholds of color constant perception during elevation of illumination
chromaticity was made by the method elaborated carlier [2]. The subject was sitting in the
dark room, at the table covered with black velvet, on which the two color samples — green
and red papers were placed. Over the table the white concave hemisphere screen was
placed, the diffuse reflected light from which illuminated the experimental area. The
subject could see neither screen nor the light source (projector equipped with al00 W
halogen bulb). In front of the projector different color filters (red KC-11, green 3C-3, or
blue C3C-9 from the collection of colour optical glasses of Governmental Standard
Committee of Soviet Union, Moscow 1972) were placed. The light thus coming from the
filter and reflected from the screen evenly illuminated the surface of the table.
Introduction of a filter into the beam induced partial or complete substitution of white
illumination with a color illumination. Intensity of the light was controlled with the Lux-
meter and was chosen in such a way that, during changes of color share in the
illumination, the sum luminance did not change. At the beginning of the experiment the
pigment colors were presented to the individuals under study at white illumination and
then the illumination was colored stepwise in red, green, or blue, i.e. increase of the
illumination chromaticity along red, green, or blue axis was made. At a certain point of
illumination chromaticity elevation the color category of the sample no more corresponds
to red or green. The value of the illumination chromaticity, at which the color category of
the sample is not perceived as is the case at white illumination, could be considered as the
threshold for constant perception of a given pigment color, in conditions of illumination
shift in a given direction. For example, during stepwise reddening of the illumination the
green sample at first retains its initial color category, but at a certain point of chromatic
component’s rise it is perceived not as green but as achromatic — gray. The similar rule
was observed during stepwise greening or bluing of the illumination, in a case of red
sample. Prior to its color category shift towards achromatic grey, the transitory colors —
brownish-grey, at the stepwise greening of the illumination, and lilac(bluish)-gray, at the
stepwise bluing of the illumination, are observed. Thus, in our experiments in some cases
a chromatic color changed directly into achromatic, while occasionally there occurred
formation of transitory binary colors. Transition of monochromatic color to the transitory
binary took place gradually, i.e. it was difficult to determine subjectively the moment
when red and green colors altered to a transitory one and, this resulted in diversity of
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data. In contrast, the moment of changing monochromatic, as well as transitory binary
colors to achromatic, i.e. the moment when green and red samples were perceived as
achromatic gray was well expressed and, there was less discrepancy in data. Therefore, in
such cases we have used just this criterion, i.e. determination was made of that level of
illumination chromaticity at which a chromatic color changed to achromatic. Although
this level of chromaticity in the presence of transitory colors does not represent an
absolute threshold for constant perception of the given pigment color, because of this it is
given in parenthesis, its value should be mainly determined just by the constant
perception threshold for the given color. In any case, a minimal level of illumination
chromaticity at which chromatic color of the given pigment color sample changed to
achromatic represents the determinant parameter for the functional state of color
constancy mechanisms. Thus, once the thresholds are defined, one may determine an
individual’s constant perception ability ranges for color samples under conditions of
illumination alteration in different directions what reflects individual’s constant
perception possibility and functional state of color constancy mechanisms.

For the purpose of evaluation of color constant perception rate there have been
conventionally used the so-called Brunswick ratio. its modified version or the so-called
constancy index [7, 18, 10, 9, 20], according to which if the coefficient value equals 1.0,
then there is an absolute (full) constancy, while if it equals zero, then no constant
perception takes place. On an average, at constant perception the index equals 0.84 [9].
This coefficient is defined by the method when visual stimulus in non-void viewing
condition is illuminated by the light whose boundaries coincide with the stimulus edges.
The experimental subject can alter Wwith the aid of a special handle the spectral content of
the light in such a way that its sum intensity thereat remains unchanged. The subject is
asked to set up the illumination spectral content in such a way that the illuminated
stimulus would be perceived as achromatic. Experimental subjects are required to
accomplish such achromatting setting of one and the same color sample under two
diverse illuminations, in particular, under standard and test illumination. By this method
they indirectly measure ratio of shifts of the sample color in color space in the case of
standard and test illumination, with and without constancy phenomena and this ratio

represents constancy index.

Fig.1. The adaptation stimuli




Fig.2. The test-stimulus

For quantitative evaluation of constancy degree we use a diverse, relatively simple
and, in our opinion, closer to natural conditions method, described above. Under con-
ditions of alteration of illumination chromaticity in a given direction, this method allows
determination of that threshold level of chromaticity at which there is default of color
constancy mechanisms as a result of which constant perception of the given sample color
does not occur.

So the individuals under study were requested to report the moment when during
stepwise reddening, greening, or bluing of the illumination, the colored samples became
gray and this level of chromaticity of illumination is considered as “thresholds™ of color
constant perception. After determining the color constancy “thresholds™ for red and green
pigment color samples, in conditions of stepwise increase of chromaticity, the individuals were
subjected to the MCE and then the color constancy “thresholds” were measured anew.

Acquisition of the MCE was carried out with the aid of a computer. The subjects were
presented alternatively with vertical black-red and horizontal black-green adaptation
gratings (Fig. 1) on the PC monitor (exposition time — 4 s). Inter-exposition dark time was
2 s. Following 25 presentations of each orientation grating the individuals under study
were presented with the test stimulus, which represented combined black-and-white grid made
of vertical and horizontal stripes (Fig. 2) to determine whether elaboration of MCE took place.

RESULTS

In 18 individuals out of 24 (75%), following the MCE acquisition, statistically
significant alterations of the constant perception “thresholds™ for pigment colors did
oceur (see Table 1). The table shows that majority cases of alterations were noted along
the one axis only, i.e. when illumination changes along the red, green or blue axes of
color space. Relatively infrequent alterations were found along the two axes and in one
case only —along all three axes. In addition, these alterations could be represented in both
increase and decrease of the threshold. In table | those cases are presented, when the



152

statistically significant alterations did occur. The (+) shows increase of the threshold, and
(-) — its decrease. The table shows that determination of any regularity in the threshold’s
shift characteristics, at least at the current stage of investigation, is impossible. It should
be noted that the thresholds remained altered until the subject maintained the MCE.
Following the effect passage, the thresholds returned to initial values.

Table 1

Alterations of color constant perception “thresholds”, induced by the MCE acquisition,
during reddening (AR), greening (AG), and bluing (AB) of the illumination

s Al

AR AG AB
D.J. - - 0
M.M. 0 + 0
L1 0 + 0
M.R. 0 - 0
AK. 0 0 +
M.K. 0 0 -
N.L. 0 0 -
T.K. + - 0
KA. + 0 0
M.S. 0 - 0
B.S. - 0 -
A.B. + & 0
D.D. - + +
AQ. 0 = -
DiT. - = 0
A + 0 0
R.A. 0 - 0
L:P. 0 + 0

S — Subject, Al - shift of illumination (details see in the Results)

DISCUSSION

The color of the pigment color, i.e. color of non-luminous surface at white illumination
usually is named as true color of this surface. The phenomenon of the color constancy
implies that in a case of natural viewing conditions during weak and moderate chromatic
illumination the pigment colors change their color though they retain their true color
category. The pigment colors in that range of illumination chromaticity intensities (weak
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and moderate) in which they change their color but retain their true color category
properties, due to the color constancy mechanisms may be considered as constant colors.
Along with increased chromaticity of illumination some of the pigment colors change
their true color category sooner and others — later, and attain a color, which may be
designated as non-constant color [3, 4]. In a case of non-constant, as well as in a case of
true colors, there is a correlation between the radiation coming from the pigment color
sample surface and its color or, in other words, the color determining physical parameter
is a SED of light coming from the given region to the eye. In a case of constant color,
when the illumination is chromatic, there does not exist any correlation between the
radiation coming from the surface and the color of this surface. In this case, the physical
parameter which determines surface color is dominantly the reflectance of this surface
and in less extent, illumination character. Particularly reflectance of the surface
determined color category of color and illumination determined what color will be
concretely this color category.

So when illumination is changed, in particular after transition from white illumination
to chromatic when chromaticity of illumination is elevated stepwise the pigment color
sample changes color but retains its true color category, (category perceived at white
illumination) until certain stage of illumination chromaticity elevation, due to color
constancy mechanisms and these colors, as stated above, may be considered as constant
colors. Then, when constancy mechanisms become unable to make compensatory-
correcting shifts of appropriate intensity color sample true color category changes and
constant color transits into non-constant color. The moment of transition of constant color
into the non-constant color or, in other words, when true color category (which is the
same in a case of true and constant colors) is changed while the other represents a
threshold of pigment color constant perception, in conditions of alterations in illumination
chromaticity, its intensity, or both of these parameters, in the given direction. Just this
situation took place in our experiments in which the illumination alteration was displayed
in its chromaticity elevation. At first the subject perceived the true colors of samples (at
white illumination), which, in case of increased chromaticity, were changed with constant
colors (at weak or moderate chromatic illumination), and then transited into non-constant
colors (at strong chromatic illumination) which have different color categories than true
and constant colors. The level of chromaticity at which true color category is changed by
another (or constant color transits in non-constant color) is considered as threshold for constant
perception of color in case of changing illumination in a given direction.

The data obtained in our experiments show that in the majority of individuals
investigated (75%), following acquisition of the MCE, statistically reliable alteration of
the “thresholds™ of pigment color constant perception occurs.

So, in accordance with our early investigations, which show that MCE elaboration
causes the shifts of spectral [S] and pigment [14] color discrimination thresholds, as in
normal, so in naturally [12] and artificially [1] color anomaly kuman subjects, present
investigation once more indicates that MCE generates significant shifts in functional state
of color visual subsystem. These shifts according to our view are mainly realized by
compensatory-correcting mechanisms, in particular, by color constancy mechanisms and
data presented in this paper about alterations of the pigment color constant perception
thresholds, due to elaboration of MCE also speak in favor of this theory.
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BJIMSIHUE 3®®EKTA MAK-KOJLJIA® HA “ITIOPOTH”
KOHCTAHTHOI'O BOCHPHUSITUSI TUTMEHTHBIX [IBETOB

A. Iocanenuosze, M. Mananus, A. Kesenu

Huctutyr dusnonorun um. U.C. Bepurawsnnu, Tonmncu

PE3IOME

Iokasano, uto s¢dexr Mak-Komnady (OMK) BbI3bIBacT H3MEHEHHS CHIOCOGHOCTH BOCIIPUATHS
CHEKTPIbHBIX [5] M nurMeHTHbIX [14] UBETOB, UTO OIKHO GbITH 00YCIIOBJIEHO M3MEHEHHEM
(YHKLHOHATLHOrO COCTOSHMS CHCTEMbI LBETOBOCTIPHTIS. B0 BLICKA3aHO NPENoJIOKEHHE, YTO
BbIpa®oTka DMK 0CYLIECTBASETCS ¢ NOMOIIBIO MEXAHH3MOB KOHCTAHTHOCTH LIBETOBOCTIPUSATHS
[5, 6, 14, 17]. Llenblo Hawero uccienoBanis ABISIOCH YCTAHOBHUTb, BIMACT Jin BbIpaGoTka DMK
Ha TIOpOrH KOHCTAHTHOTO BOCTIPHSITHS THUIMEHTHBLIX LBETOB. OMbITHI MPOBOAWIMCH HA HCIbI-
TYEMBIX C HOPMaJIbHBIM LIBETOBBIM 3peHuen (Ha 24 niansuiax 0Goero nosa, B sospacte ot 20-Ti
10 60 JieT), KOTOPLIM B 3aTEMHEHHOIT KOMHATE MPELABIAINCH GyMaKHble 00pasibl KpacHoro u
3enénoro usera. OGpasubl BHAuane OCBELLANNCH GEJIbIM CBETOM, @ 3aTeM HMENO MECTO MOCTe-
NICHHOE  YBEJIMMEHHE XPOMATHYHOCTH OCBEIIEHHs BJOJb KPAacHOii, 3en&HOil mam cuHell oceif
UBETOBOTO MPOCTPAHCTBA. VBEIMYEHHE XPOMATHYHOCTH OCBELICHHS MPOHCXOAWIO TAKHM 06pa-
30M, HTO TP OTOM €ro CyMMapHas WHTEHCHBHOCTL HC MeHsnach. B Xome sKcnepumenta
HCTILITYEMbIE JOJIKHbI O ONPEAETHTD TOT YPOBEHH XPOMATHIHOCTH OCBEIICH NS, TP KOTOPOM
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KpacHbIe i 3enéHbie 06pasisl MEHAIN CBOIO LIBETOBYIO KaTEropHio, 4To (bakTuuecku sBnsnOCH
TIOPOrOM KOHCTAHTHOIO BOCMIPHATHA IAHHOTO LBETA NIPH YBEMYEHHH XPOMATHYHOCTH OCBEIEH M
B JaHHOM Hanpapniermi. Tlocne onpenesienis noporos, ucnbITyeMbim BbipaGaTbiBain DMK n
SaTeM 3aHOBO M3MEpsIH NOporu. buio yeranoseno, 4to nocne BbipaGotkn DMK umenn mecto
AOCTOBEPHBIC H3MEHEHHUS MOPOTOB KOHCTAHTHOTO BOCTIPUSTHS LBETOB, XOTS He YAasoch BbISBUTH
KaKoii-11160 3aKOHOMEPHOCTH B XapakTepe HTHX H3MeHeHHi, [Monyyennbie nanHbie nokaspisaror,
uTo BhIpabotka DMK BHI3BIBACT H3MeHEHNS (YHKUHOHANLHOO COCTOAHMS MEXaHU3MOB KOH-
CTAHTHOTO BOCHPUATHS LBETA, YTO FOBOPHT B MOJIB3Y THIOTE3bI, COMIACHO KOTOpOIi peanu3aums
OMK NponcxouT NoCpeaCcTBOM UMEHHO STHX MEXaHH3MOB.
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CPABHEHUE TUHAMMYECKNUX XAPAKTEPUCTHK AYTOPETYJISALIUA
KPOBOCHABKEHMSI T'OJIOBHOI'O MO3I'A Y BEPEMEHHBIX U
HEBEPEMEHHBIX KPbIC

M. [icanenuose, E. Cyxuwsunu, E. Buounypu, H. Caxsapeaudse, H. Mumazeapus

Toununcckas mexuunnckas Akagemus um. I1. Lloraase;
Huctutyt dusunonorun um. U.C. Bepurawsunu

PE3IOME

Llenbio  uccesoBanus  Gbijlo  M3yueHHe JAMHAMIYECKHX XapaKTepHCTHK —ayTOPEryJsinu
KPOBOCHAGKEHHs TOJIOBHOrO MO3ra y GepeMEHHbIX KPbIC, YTO JAOJKHO ObLIO AaTh BO3MOKHOCTH
BbIABJICHUSA 0COOCHHOCTEH OTE/bHBIX MEXAHH3MOB CHCTEMbI AyTOPErYJIALIH,

OnbiTel GbiaM NpoBeseHbl Ha HeGepeMEeHHBIX (KOHTPOJIbHAs rpynna) i GepeMeHHBIX Kpbicax,
Ha MO3/HEl CTajuu rectauui. Bbita ucronb3oBata HECeJICKTHBHAS MHIMOMUMS CHHTa3bl OKCHIA
a30Ta HUTPO-L-apruHUH METHII ICTEPOM.

M3yuenne nMHAMHUECKHX XapaKTePHCTHK ayTOPEryJslii KPOBOCHAGKEH S FOJIOBHOTO MO3ra
TIPOBOIJIOCH B YCIIOBHAX OCTPOTO SKCMEPHMEHTA. PerncTpalinio MecTHOro KpoBOTOKa B KOpE FOJIOBHOTO
MO3ra  OCYMIECTBIISUIM METOAOM OJIEKTPOXHMHUECKOIl reHepaiiu BOJOPOJA, KOTOPbIi aaeT
BO3MOXKHOCTD HEMPEPBIBHOM, KAUECTBEHHOMH PErHCTPALIMK H3MEHEHHIT HHTEHCHBHOCTH KPOBOTOKA.

AHIM3 NONYUEHHBIX XapaKTePUCTHK W OUeHKA I(PPEKTHBHOCTH ()YHKUHOHMPOBAHUA OT-
JeJIbHBIX MEXaHW3MOB ayTOPETryJSLMN T03BOJISCT 3aKIOUHTb, YTO B pe3yjbTaTe H3GBLITOUHOM
TeHEpalni OKCHIA a3oTa B oOpraHusme OepeMeHHbIX Kpbic, d((eKTHBHOCTL ayTOperyssunm
KPOBOCHAGKEHUA TOJIOBHOTO MO3Ia CHIKEHA, HO MIOJIHOTO €ro HapyLeHHs He IPOUCXOITHT.

COMPARISON OF DYNAMIC CHARACTERISTICS OF CEREBRAL BLOOD
FLOW AUTOREGULATION IN PREGNANT AND NONPREGNANT RATS

M. Janelidze, E. Sukhishvili, E. Bibiluri, N. Sakvarelidze, N. Mitagvaria
P. Shotadze Tbilisi Medical Academy, 1. Beritashvili Institute of Physiology
SUMMARY
The aim of this study was the analysis of the dynamic characteristics of cerebral blood flow

autoregulation in pregnant rats and revealing of peculiarities of individual mechanisms of
autoregulatory system.
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Experiments were carried out in nonpregnant (control group) and pregnant rats in the late stage
of gestation. Nonselective inhibitor of inducible NOS nitro-L-arginine methyl ester has been used.

Dynamic characteristics of cerebral blood flow autoregulation were received in acute
experiments. Changes in local blood flow in cerebral cortex have been qualitatively, and
continually recorded by means of electrochemically generated hydrogen.

The analysis of received characteristics and evaluation of efficiency of individual mechanisms
of autoregulation allow concluding, that in pregnant rats efficiency of cerebral blood flow
autoregulation is decreased but not impaired completely.
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