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ABSTRACTS'..

HYDRATION АГtD STABILITY ОF NUCLEIC A,CIDýWITH DIFШ,ERENT
АТ- AND GС _ COMPOSITION IN CONDENSED SТЛТЕ

Е.G.ВеrеzпуаЬ М.А.Sеmепоч, Т.Y.ВоlЬшkh
Iпstitute of Radiophysics апd Electroпics, Natioпal Дсаdеmу of Sсiепсеs of [Ikraiпe,

l2 Acad,Proskura str,, Kharkoy 3l0a85, Ultrаiпе

ln the suggested review Фе results of the investigatiorr of influeцce of water оп ýtructufe and stability of nucleic acids
(NA) are generalized on t}e basis of literatuTe dates and оur method of studies of peculiarity hydration of NД йtlr
differerrt nucleotide composition in the system NA - wаtеr with variable water content, Ап analysis showed that
contribution ofthe water molecules in total епеrry of stabilization ofhelical ýtfчсtчге ofnucleic acids is вр to 70-75У.
and contribution of H-bonds of Watson-Cгick pairs in this ener5r does not exceed 25Yо. These results allowed to bring
out еffеФ of other factors except influence of water оп formation and stabiýzation of DNA hydrafiorr shell.

THERMODYNAMICS ОF HELD(-TO-COL TRANýITION IN DUPLEX AND TRIPLEX
COMPLEXES ОF OLIGOADENIIATE WIТН OLIGOTHYMIDYLATE. INFLUENCE ОF

COVALENTLY АТТЛСНЕD DYЕ
. Yц.Р. Blagoi, Y.N. Zozulya, A.S. ýhcherbakova

- Iпstitutefor Low Теtпреrаturе Physics апd Епgiпееriпg, Natioпal Дсаdеmу of Sсiепсеs of Ulсrаiпе,
47Lепiп дуе., Кhаrkоч 310164, Ukrаiпе

'}Ielix-to-eoil tгansitions in oligonucleotide (dA)15 complexes йth (dЦi. and (dT)12 as well as wift imercalating
phиrazine dye attached covalently, hqve Ьееп thermodyramically analyzed. At шоlаr strand ratios 1:1 and 1;2 and
р : 0.1 апd 1 thermodlnamic trarrsition parametelý АН, 

^S 
and ДG and equilibrium constaдts wеrе ca]culated for duplex

and tгiрlех ýtructureý Ьу using the <сМо ýtateD model and йе modified <staggering zippen> model. Declination of
experimental dependeacies from the (dwЬ ýtate> model was fоuпd fоr duplexes оопиiпЙg pherrazine attached. This
еffеФ is interpreted as а result of thё effect of the impurity triplex state. It waý ýtated Ьу the help of model <staggering
zipper> calculations фat terminal grочр of the complexes are in а partially disordered state the degree of which inqeases
Йф temperature. It is shoвTr t}rat strerrgthe,lring of both complex ýреs Ьу the dye attaohed mау Ье taken into ассочп1 Ьу
multiplication of the complex binding coustant Ьу the atИchment constant of the dye in the complementary ýtructure.

PARAMETER DIýTRшUTED MODEL ОF ТНЕ CONFORMATIONAL TRANýITIONS INDUCED
WITH CEANGE ОF RЕLАТIЧЕ HUMIDITY IN ТЕЕ ГIUСLЕIС ЛСШ SAMPLES

M.Ye. Tolstornkov, S,V, Gatash, V.Yа. Maleev
Khal,kol, Slate {/пivёrsф, 4 Svobody Sq., Kharkov 3Ia077, f]lо,аiпе

Тhе раrаmеtоr distributed model, which describes the conformational trarsifions induced йttr change of the sample
гelative lrumidity, is presented in the paper. Тrее main nucleic acid conformational sиteý ате pTesumed in the model. The
пцшеriсаl calculations have Ьееп performed for evolйion of the perturbations of the inifially hоmоgепеочs biopolymer
conformational ýtate.

ENERGETIC AND DYNAMIC PROPERTIES ОF WЛТЕR IN НYDRАТЕ SHELL ОF DNA
К.М. Virnih A.I. Gаsап,.dV. Shestopalova, Y. Yа. Maleev

Institute of Radiophysics апd Electroпics, Natioпal Дсаdеmу of Sсiепсеs of {Jkrаiпе,
12 Аkдd, Proskura St., Kharkoy 3I0a85, Ulcraiпe

А new аррrоасh to studying dynamic properties of water molecules bound to biopolymer matrices has Ьееп proposed. It
is based оп meastrring dehydTation епеrgу of biopolymer-water ýyýtemý at various levels of relative humidity Йttr usbg
the differential scanning microcalorimetry method. Соrrе!аtiоп Ьеtwеец the dehydration energy and nucleotide
composition of а native DNA has been found. sоmе characteristics of dщаmiс mobiiity of the wй molecrrles in the
hydration shells of ЬiороlушеrS studied hачs ЬееП calculated with using ocperimental data. Дsо, ýyýtemý ggntainin8
dinucleotides Арý ТрТ, UpU arrd wаtег clusters ofvarious sizes (20, 40 and 200 water moleculeý) have Ьееп studied Ьу
Monte СаrIо computer siшrulation. Results of this simulafion соrrеlаtе йth аррrоргiаtе саlоrimеtriс daй.

QUANTUM-MECHANICAL STIJDY ОF NUCLEIC ACIDE ВАýЕ СЛТIОNS
] Iпstitutefor Lоw r",о",,*::;r;,",;Х';##:;;';:;::ХЭ!Й of scieпces оfгJlааiпе,

47Lепiп Ave,, Кhаrkоч 310l64, Ulrrаiпе; 2 Kharkoy Slate [Iпivеrsiф, l Svobody Sj,, Kharkov 310077, Ulсrаiпе
Wiф the фm to study specffoscopic properties of nucleic acid base cations еlед*rопiьехсitеd states (EES) епегgу
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calculations of four grranine cations, tlrree adenine cations апd itý dications were performed Ьу using of Мо veTsions of
CNDO/S rrretlrod. Results of these calculations wеrе соmраrеd witlr experimental ones for cation forms of suci:t bases to
Ье studied forrnerly. This соrrраrisоп shows епоuф good agTeement between experimental EES епеrgiеs аrrd calculated
ones. Tlre calcuiatiorrs predict positions of the first UV absoIption bands fоr adenine, guanine and cl.tosine catiolr forms
wlricl-r expeгirrrental results аrе аЬsепt till present tinre. Tlrese calculatiorrs, in particular, predict а lэlrre slrift of c}tosine
07FJ cation LIV absorption sресtruп relatively пеutrаl fоrm spectlum. А rеd shift of N3H-, 01 ОН- and N7H errol

guarrine cations, adenine N3H arrd N7H cations UV аЬsогрtiоп sресtruп is pгedicted, also,

EXPШF.IMENTAL AND THEOR.ETICA.L SТUDY ОF INTERMOLEC{JLAR INT,ERACTIONS TN
ТНЕ ý.ECOGNITION COMPLEX ОF, METHYLURACILE ANI} A,CRYLAMIDE
l.K. Gaietich, ý"G" Slервпiап. V,S. Shelkovsky, М.V. Kosevich, Yu.P. Blagoi, L. Adaпrovich*

Iпstitttte.for LoTv 'fеmреrаturе Physics апd Епgiпееriпg, Nаtiопаi Асаdеп.у of Sсiепсеs оJ'Uh"аiпе, 17Lепiп Au-e.,

Kharktл,310i64, Ukrаiпе; * Ultiyersity o_f Arizoпa, Dept, Of Chemistt"y, Тusсап, дrizопа,8572t AZ, USA.

Stгtlotural and energetical iзаrапеtеrs of the intemolecular interactions in the mode1 recognition соmрlех between the 1-

metlrylulacyl апd side clrains of tire aninoacids A.sparagyine and Glutamine were deteгmined, Entlralpy valrte of the
colnplex fоппаtiоп, mеаsuгеd Ьу the method of ternperature dependent field ionization masý spec-tfometry is equal to (-
4а,6+4,2) kJ/mole аlrd it is in а good agreement witlr the values of interaction energ_v in tlvo most favotlrable dirTel
corrfigurations, calcrrlated Ьу МР2 arrd DFТ methods.

IR.-SPECTROSCOPIс STUDY оF сш2* IoN INTERAсTION \ryITH DNA IN AQIJEOUS
Son UTI()NS CФNTAINING ADDITIФNS 0F tr,2_PROPANEDIOL AND GLYCER.O!,

Е.V. Hackl, S,V. Kornilova, Yu.P. Blagoi
Iпstitule_{or Low Teпlperature Physics апd Епgiпееriпg, National Дсаdеmу ofScieпces oJ Ukrаiпе,

47Lепiп дvе., Kharkoy 3 1 01 64, Ukraine

Tlre preserrt work studied tlre Cu2* ion interaction with DNA in aqueous solutions containing low (up to 20 v %)

additiorrs of glycerol or l,2-ptopanediol at 29 and 450С Ьу IR-spectroscopy. Cu2* ions wеrе shоъ,п to indtlce tlre DNA
transition into compact fоrпr in aqueous and water-glycerol (propanediol) solutions both at 29 and at 450С. Tlris process

is of lriglr positive cooperativity. 1,2-pTopanediol added to the DNA aqueolrs solution increases cooperativity of the
DNA trarrsition into compact state and decreases the Cu2* ions concentlation rеquirеd to induce DNA compactisation.
The 1,2-ргорапеdiо1 effect increases monotonously with the rise of its чоlumе ooncentration (irr the corrcentration rarge
0_20 v %) at 29 md 450С. In contrast to propanediol. tlre glycerol effect оп DNA compactisation is of non-monotonous
cltaTacter: srrrali (4 v %) giycerol additions to DNA aqueous solution decrease cooperativiý of tlre DNA transition into
compact state at 290С. Comparison of еfГесts of srnall additiorrs of, l,2-propanediol and glусегоl for which dielectric
penrreabiliф of solution changes practically tlre same, оп the Crt2*-induced DNA condensation, pelmits tlre conclusion
that tlre DNA corrdensation induced Ьу the Cu2* ions depends not опlу оп dielectric permeability but on tlre structuTe of
the solution fonned.

TER.MOTROPIC CILA.NGES ОF FшRINOGEN СONFORMATION
V.P.i}erestl, S.Y. GatashI, Т.F. Mor_ozova2

' Kharkol, Slate (Jпiversity, 4 SчоЬоdу Sq., Kh,arkol 3]0077, Ulсrаiп,е ' Iпstitutefor Problems of Сll,оЬiоlоgt,апti
Сrуоmеdiсiпе, Natioпal Дсаdеmу of Sсiепсеs of Ukrаiпе, 23 Pereyaslavskaya St., Kharkol, 310015, Uh,aitte

Тhе information concemitlg the structural changes of fibrinogen molecule at tempefatures frorn 4 to 52ОС lras beetl

obtained tly tneans of LlV-spectroscopy and dielectric-spectroscopy methods. Besides the, knorryn conformationa]
transition II (at about 10ОС), under physiological conditions сопfоrmаtiопаl transition at 18-22'C.has been оЬsеп,еd iп
titrrirrogen, This transitiorr might Ье corrrrected rvith structural tTansition in D-dornain of fibrinogen and acconlpanied Ь1

alr increase in tryptophanyl accessibiliry to the solvent. Revealed confonnational transition, probably, determines tl-re

сhаrасtеr of tlre temperature dependence of blood platelet aggregation.

PHYSICO-MATHEMATICAL MODEL ОF BIOMACROMOLECULE
COýFIGURA.TION FLUCTUATION IN А VISCOSITY MEDIUM.

A.I. Osetsky
Itistitute_ior p1,oblems o_1'cryobiolog,t апd сryоmеdiсiпе, Nаtiопаl Дсаdвtпу оJ'Sсiепсеs of Ukraine,

2З Perq,aslatskaya St , Кhаrkоч 3100l5, Ukraiпe

irr this rr,оrk the phl,sr;c-naтrematical motlel allowing to compute the probability of fltlctuative alteration of
configuraTion oi 1опg I:rеа: :llасгоmоIесuiаr and to take into account the influence of nredium viscosý. in *'Iiich the

mасrоmоiесulеs а;е s;-.:э:ilес. i:l,. эееп ier eloped,
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ТНЕ РНYSIСО-МАТНЕМЛТIСАL MODEL ОF HYPOTONIC HEMOLYSIS ОF НUМЛN
ERYTHROCYTES BEIIAVIOURE. I. SWELLING STAGE.

Е.А. Gordienko, Y.Е. Рапiпа
Iпstifute for problems о/ сц,оЬiоlоgt апd сryоmеdiсiпе, Nаtiапаl Асаdеmу о/ Sсiепсеs af Lrkrailtc,

23 Pereyaslavskaya St., Kharkov 3100]5, (Ilсrаiпе

,hr this work tlre physic.o-mathematical model of hlpotonic lremolysis of hчrпап еrfihrосу,tеs lras Ьееп developecl. It
describes the Hnetics of this рhепоmепоп under cells plunging irrto lrypertonic Watel solution of electrically nerrtral
реrпrеаЬlе substance during the sweliing ofcell to critical volume.

USING ОF DSM FLUORESCENCE SPECTRA INHOMOGENEOUS ВRОЛDЕNING ANALYSIS
FОR II,{VESTIGATION ОF MODEL AND NATURAL MEMIiRANES STRUCTURAL

сHANGEý
G.Р,GоrЬепkо*, O.A.Nardid, T.ý.Dyubko

* KharkoY Slate Uпiversily, 4 SvobodY Sq., Kharkov 310077, {lkraitle; Iпstitutefor pt"oblems of cryobiology апtl
сryоmеdiсiпе, Nаtiопаl AcademY of Sсiепсеs of {/krаiпе, 23 Pereyaslavskaya St., Кhаrkоч 3]0015, Utcriaiпe

Modification of inhomogeneous bloadening parameters aralysis method iл referetrce to fluorescent probe DSM was
developed. Possibilities of the method using for investigation of model and biologica1 membrares sttuctuгal clranges
undeT int]uence of proteins, iorrizing radiation апd low teпiperatufes weTe studied. It was shown that DSM spectra
analysis allows receiving ofinfornration about сlrаrасtеr оfрrоье microenvironnrent polariýz under differerrt corrditions.

GROWTH KINETICS ОF MULTICELLULAR TUMOR SPHEROIDS: ANALYSIS ВY
MATHEMATICAL MODELLING

G.l.Solyanik
R_Е-КаvеtsЫ lпStitule of Ехреrimепtаl Pathologl, Опсоlоgу апd Radiobiologl,

Nаliопаl Дсаdеmу of Sсiепсеs of Llkraiпe, 45 Vasil'kovskaya Str., Kiev 252022, ilooinu

Effect of охуgеп and glucose on tlre cellular heterogerreitY and growth Knetics of rnulticellulat tumоr spheroids has beerr
analyzed Ьу а mathematical model. The model takes into account the processes of cell division, aeath йd tгапsitiоп fTom
proliferation to rest in which oxygen and glucose аrе considered as nonspecific Tegulatory fасtоrs of cell viabitity. Tlre
model was used to апа|уzе growth kinetics and сеllulаг hеtеrоgепеф of ЕМТбiRо morine mаm*аry саrсiпоmа cell
splreгoids growing under the standard conditions. The model gives а good replesentation ofgrowth Hnetics and oxygen
distribution in splreroids and ailows to study the proliferative hеtеrоgепеiф of their cells.-The comparison of model
pгedictions йth experimental data showed, that oxygen consumption rate реr celI estimated tlreoretically trrore tlran 4
tittres lоwеr as that measured experimentally.

APPLICATION ОF QUASIPOLYNOMIALS IN SТОСНДSТIС SIMULДTION ОF
. PIIARMACOKINETIC

К,В, Radzishevskaya, V.G, Knigavko
KharkoY Reseach Istitute of Medical Radiolog,,,'82 РushИпsйуа s|r., Kharkoy 3]0024, (Лсrаiпе

In the рареr ýtructural functional pharmacokinetic rnodel was conýtructed. Methods of рrоьаьlе simulation was used. Tire
пеw approaclr to the choice ofanalytical expression for the unimodal probability density fчпсtiоп is offered, The domain
of function is positives seaiaxis and it has infinite zеrо and сiрhеr zero . Model of system which consists of sечегаl
consecutive blocks is examined. An entlance of each subsequent block is the previous block exit.

INFLUENCE ОF У -IRRADЬTION ON STATE ОF DNA ION - HYDRATION SHELL
V. А. Kashpur,0. V. Dubovitskaya, А. А. Krasnitskaya, Y. Ya. Maleey

IпStitute of Radiophysics апd Electroпics, Natioпal Дсаdеmу of Sсiепсеs of (Ikrаiпе,
12 дсаd.Рrоskаrа str., Кhаrkоу 310085, (Jlrrаiпе

The effect of 1-radiation on the state ofDNA hydTation shell has Ьееп investigated, The changes of dielectric реrmittiйфof DNA аquеоus solutions irradiated at doses 19, з70, шd 1б50 Gy Ъаче been stuiied using the differential
dielectrometric metlrod. The DNA state was checked Ьу corrductance-mbasuring and еlесtrорlrоrеsй rnethods. sоmе
noticeable changes of DNA hydration at 370 and 1650 GY have been found. It has Ьееп shownфat the effects revealed
аrе due to the bTeach of wаtqr backbone structrrre агisiпg from double helix reconstructions which арреш to Ье а result of
гаdiаtiоп deoxyribosyl lesions and also to the арреаrапсе оfDNд radiation-altered bases.
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INFLUENCEoFy.RADbTIoNoIýSTRU.CTURALSTATEoFDNAIRR.ADIATEDдTvлRIoUSHUMIDITY LEVELS
А.А. Kгasnitskaya, ,d,I, Gasan, К,М, Virnik

hlslilL!|e of Rtuliophysic, ona оt*rtr|оijr|r,'iii,"оi,Ц,а!е_rп1,1,f Sсiепсеs of Ukrаiпе,
,, """""''|'i 

д-rоd.Рrоshrа str,, Kharkoy 310085, Ukraiпe

Astrrclyofy-Tadiationirrfluenceoncalfth},rnusNaDNAatvariotisrelativehumiditylevelshasbeencarriedotit
with using gel-electroplroresis arrd UV-spectrosco* i.й;;;-, 1 Ь^., bln g,o*-, ib"' iTradiated DNД sanples differ

*оm check sample in *"1;i";;; сй*"п, iйgrlr-) .lirribution сluе ю раrtй fTagmentation of DNA molecules' the

fraemetltatiotl degrce depeйing .",роr, rеlаtiчлелhшпid;;;;;;;;Ые auTi'rg"irradiuБ' ТЪ" most destn:ction of DNA is

obiel,"ecl at rrriniinum (0%;;;;;rnurn (90%) re,"ii*'n-*,jni^*JrirJr*ii й - in the intervai of 56-64% Telative

lruлridity, Uv_spectroscoriЖ;;;;;iiJr." Jrrb" #йТ.Б" "i*rative 
huJdiry of DNA s^'nPles irradiateci witlr

а cefia'n dose slrift of DNA nreltirrg temperature a*"ra, lr, increase is obs"*Jtt is'ootrcluded that main taгgets of у'

Tadiation itfluence orr DNA аrе diйетiс bonds befiveen AT-pairs,

тнЕ INFLUE N C E Ф F I oNlzýf,}+|Jfr 
;fi } HI#TJi*;ifi 

r u, * о F' ERYTHR o CYTE

G,V, Ziша, V, LDreval

Kharkoy Slate LIпiуеrsiц, |,SчоЪоdу Sq,, Kharko' з10077, LIlcraitte

.ГlrealteгationofMg2n.ATPaseactiviýunderthecomparisonofionizingradiationinfluenceinsrTrallandlaTgedose

diapasorrs (frоm 4 iO-' . 
'O;-brl 

оп tlrb e,tlrrocy";i;;й; mеmЬrапе Ё*. b"""l*oied. The Michaelis' constant u'rd

tnaxitnutn гаtе of enzym,; ,йi;, ;*,.-a.,.nыnJj:Ж';i;;;;"i"-J аrЙ,hе ехрегimепt give us РОssiЬiliГУ to

sLlppose. thar under ,l," d;;;;; 
,i 

с. ч: i""iri.e ,..ai.iiou-.b., Ь st;putate;bY action of wаtеr Tadiol,'sis Products'

зпd uпdеr rhe tlоsе.очu,iъ] ё],_ ьу .о*ьиr,iч. u.iio,i of diгесt and iпdiгесt radiation influence,

тнЕ ROLE оF тнЕ ",**#Р#Ё.i}ятrчilrýжrтIоN 
DEFEAT оF тнЕ

L.V. Sichevska

Kharkol' Slale {Jпiyersiry, |S,obodY Sq,, Kharkov 3l0077, Ukrаiпе

The intensity рrосеýsеý of the lipid peToxidation, microtenacitv of free and fixed of the 
'ipicl, 

polarization of mеtlьrапе

oгoteitrs urrdeT tlre iппuепсе оГ iooi"irrg radiation 
" 

i"r* ;;;;i G, huu" Ьееп investigated. The interconrrectiot-t

b.nu..n ievel of ,чоiuti#Ъ.ЪuТ^оi-rri"*ь.*.', Йii"r*а Ъопtо*rчtiоr, acillty of *"*Ь,-,', protein ha,e Ьееп

established.

oN А POSSIBLE CAUSE оF#,1.1iЁхъ--"*#jзжЁJ#lт" оF NlICRo\\ \\-E

B.G,Yerrrets

Kharkot, SIcrte Llпiyersity, l7чоЬоау Sq,, Kharkot, 310077 , Ukrаiпе

Pbysical mесlrапism is advanced fot arising the rеsропsе of biological оlэjесts to microwaves of rrопthеrпrа1 iхт;г,)::_,

Swipping tlre liequency ;;;й ;., shifting tйе fin-e #-Jй;'"?,jr. i"io .r"ng the path of propagaTion in ПеЗ: :i:'.

оf the апtеппа. ТhеrеIоrе" thе biological ob_'".t Лne.Jinitrlr ron. is affected Ьу Йffеrепt аlоuп1 of radiation \\hc:" --,,

frеquепсу is being 
"b*re;oli" "";"ioirrg.riri, 

thir,;;;;;J*n"i., of th" r.rРЪПr. obtained in descTibed conditi.:is ;ie

,r*'r..or"r"еlldeJ to Ье called "resonance",


