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IIpoBeneno mociimxkenns BmiuBy jaktodepuny (JIO) Ha kynpTypy KiIiTHH Arn8 B HOpMajbHHX yMOBaX, a TaKOX HicCIs
yabrpadioneroBoro (Y®) onpominioBanns. BeranosieHo, 1o JIO He iHinioBaB npocyBaHHs KIITHH 3 omkomkeHoo JJHK B muk
npomidepanii. Takox Oyna nocmimkena ais JIO 3 mono3usa kopiB Ta JIO nroauHu Ha KIITHHU Arn8 B MOPIBHSJIBHOMY aCIIEKTi.
IMokazano, o inkyOarist knitus 3 JIO 3 Mono3uBa KOpiB NPUBOAWIIA [0 OUIBII 3HAYHOI BTPATH JKUTTE3NATHOCTI KIITHH, HIX HPH
inkyOaii 3 JI® aroquHM.

[IpoBenens! uccnenoBanus BIUAHUA nakTodeppuna (JIO) Ha KyabTypy KiIeTok Arn8 B HOPMAaNbHBIX YCIOBHSX, TaKKe MOCTE
yasrpaduoneroBoro (YO) obnydeHus. YcraHoBieHO, uTo JI® He MHHIUUPOBAN MPOIBIKEHUS KIETOK ¢ moBpexaeHHoi THK B
nukia nponudepanun. Takxke uccnenoano nevictsue JI® u3 Monos3uBa kopoB u JID venoBeka Ha KiIeTKd Arng B CPaBHUTEIEHOM
acriekre. [Toxaszano, uto nHKyOarus kiaetok ¢ JIO u3 Mono3uBa KOpoB NPUBOAMIIA K OONBIIEH MOTEpe KU3HECIIOCOOHOCTH, YeM IIPH
uHKyOauuu c JI® yenoseka.

The effect of lactoferrin (LF) on Arn8 cell culture in normal conditions and after ultraviolet (UV) irradiation has been studied.
It was defined that LF did not initiate the progression of cells with damaged DNA into proliferation cycle. The effect of LF from
bovine colostrum as well as human LF on Arn8 cells has been also studied. It was shown that incubation of cells with LF from

bovine colostrum leads to much greater loss of cell viability than in cells incubated with human LF.

Crextp Giomnoriunoi xii JI® nyxe mupoxuii. JID
BIIMBa€ Ha OOMiH peyoBHH, IMyHHY BiANOBiIb,
nepelir 3amanpHUX mporeciB Ta iH. [1, 2, 6, 7].
30Kpema, YUCIIEHHI A0 CIHKeHHS TOKa3yIoTh, 1110 JID
Oepe ydJacTh B peryisiii mpodidepartii KIITHH 5K in
vitro, Tak 1 in vivo [1, 8, 13]. Kpim perymsatopHoi
(hyHKIIi1, TAaKOXK Big3HAYATACh 1 ITUTOTOKCUYHA st JID
Ha pakoBi KiiTHHH. B poOoti [4] moka3zaHui
iHri0itopHuii BrummB JI® Ha mponidepauiro KIITHH
paky rpyzaeit MJIA-MB-231 ta eniTeniaqbHUX KITITUH
nigin HBL-100, MCF-7 ta HT-29. Hanportu, Ha
IHIIMX JTHISX KIITHH (emTenialbHuX KIITHHAX JTiHIT
IEC-18 xumeuyHuKy mypiB, KIITHHAaX CTPOMH
ernometpiro) JIO nposBIsAB CTUMYITIOI0YY aKTHBHICTD
Ha ix pict [7, 13]. OgHUM 3 MOXKITMBUX MEXaHI3MIB il
JI® moxe OyTtu fioro 6e3mocepenniit BB Ha JJHK
KIiTHH. 3 aiTeparypu Bigomo, mo JID® 3marHuit
3B’s3yBAaTUChH 3 HyKJIETHOBUMU KHUCIOTaMu. Bigomo, 1o
JI® moxe iHAYKYBaTH 3aTPUMKY POCTY KJITHH,
MOYJTIOFOYH €KCIIPECito IUKITIH3aIeKHIX KiHa3 B ¢asi
G1 [4].

[MomepenHi qoCHmiKEHHS CBiYATh, IO MiCJsA
nommkomkenHs JTHK Y@ BunpomiHIOBaHHSAM MOXXIINBA
a0o ii penaparisi, a00 anonTo3 KIITHHHA NPU 3HAYHOMY
MOIIKODKEHHI TeHeTUYHOTo Marepiainy [5, 10]. O0unsa
MEXaHI3MH 3aJIeXaTh Bil (YHKLIOHYBaHHS IHTAaKTHOTO
reny p53 [10]. I'er p53 xomye hocdonykneonporein pS3,
axuii cnerdivno 3’ emHytourck 3 JIHK, Moxe akTrByBa-
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Lactoferrin (LF) has a wide spectrum of biological
action. LF participates in metabolism, immune
responses, inflammatory processes etc [1, 2, 6, 7]. In
particular, a large number of investigations demonstrate
that LF takes part in regulation of cell proliferation
both in vitro and in vivo [1, 8, 13]. It was noted that in
addition to regulatory function the LF had cytotoxic
effect on cancer cells. In the paper [4] the authors
showed the inhibitory effect of LF on proliferation of
breast carcinoma cells MDA-MB-231 as well as of
other epithelial cell lines such as HBL-100, MCF-7
and HT-29. On the contrary, LF has cell-growth
stimulating activity on the rat intestinal epithelial cell
line IEC-18 and human endometrial stroma cells [8,
13]. One of the proposed mechanisms of LF action is
its direct effect on the cell DNA. Literature data show
that LF is able to form bonds with nucleic acids. It
was demonstrated that LF induced growth arrest by
modulating the expression of cyclin-dependent kinases
in G1 phase [4].

Previous investigations testify to the fact that UV
radiation-induced DNA damage results in DNA
reparation or cell apoptosis under extreme damage of
genome [5, 10]. Both mechanisms depend on the intact
p53 gene functioning [10]. The p53 gene encodes p53
phosphonucleoprotein which by specifical binding to
DNA activates transcription and regulates cell cycle
by arresting cells in late G1 phase. The role of p53
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TH TPAHCKPHIIIIIO Ta PETYIIOBATH KIITHHHUHN IUKI,
3YNUHSIOUN KJIITHHY B Mi3HIH ¢a3i G1. Ponb p53 Oyna
BHMBYEHA B KJITHHAX HOPMaJbHOI IIKipM MUILEH Ta
JFOITMHY, 1 BU3HAYCHI, IIIOHaWMEHIIIE, [TBI HOTO (DyHKITT
Ha K1iTuHHOMY piBHi. [lo-nepiue, BiH aie 5K “3axuc-
HHUK reHoMy”’, konu nomkomkeHHs JHK akxtuye
cuHTe3 Oinka p53, MO0 NPUBOAHUTH 10 3aTPUMKH
KIiTHHHOTO UKy B ¢as3i Gl [3]. BBaxkaerbes, 1mo
3YIMMHKA KIITHHHOTO [HUKJIY HaJla€ MONATKOBUI dac
st penapanii JAHK. [Hmumi nuiax GyHKIioHyBaHHS
p53 — 11€ ¥oro POJTh B arONTO31, KO BiH MIPUBOIUTH
0 TIPOTpaMOBaHOi CMepTi KIITHHHU, 3HHUIIYIOUH
MMOMIKO/PKEH1 KJIITHHH 1 3amobiramdm ix mepe-
pomxenHto B pakosi [10].

B 3B’s13ky 3 1tum, Oyno mikaBo BUBUMTH Airo JID Ha
KJIITHHH 3 HemolnkomkeHoo JIHK, a takox Ha
nporecH BiHoBIeHHs JJHK micnst momkomkyrouoi mii
YO onpomiHOBaHHS.

B poOori Oyna BuKopuCTaHa JdiHif KIITHH
A375RGCneo (Am8). Lle MoHOIIapoBa KynsTypa KIIITHH
niHii A375 MenaHOMH JIFOAWHU, TpaHC(opMoOBaHa
nusixoM yOynosyBanHs B JIHK p53-Biamosinatodoro
€JIEMEHTY, 34ETUICHOTO 3 3-ralakTO3UIa3HAM TeHOM [5].

Knituan xyneTuByBanu B cepenosuii DMEM
(Sigma-Aldrich) 3 nogaBanusam 10% emOpioHaIbHOT
cupoBarku tenstu (FCS, Sigma), 1% neninnminy/
crpenToMiuuHy (Sigma, 5 mr/min), 2% L-miyraminy
(Sigma, 200 MkMonp) y (rakoHaxX 3 ILIOIICHO JTHA
75 em? (Falcon) no piBus koHdmroeHwii 70%. Ilicas
YTBOPEHHS! MOHOIIAPY KIITHHH IepeciBajiu y HOBI
(bmaxonu B ciiBBiHOMIEeHH] 1:10. 15 BigkpiriaeHHs
KJIITUH BUKOPHCTOBYBaJIHM PO3YMH, IKUH MiCTHTb
0,05% tpuncuny ta 0,02% EDTA (Sigma). [lepen
€KCIEPUMEHTOM 110 BUBYEHHIO BIUMBY JID Ta YO
OTIPOMIHIOBAaHHS Ha KIITHHU Arn8, iX BHUCiBaIH B
yamkax [lerpi miamerpom 35 mm (Falcon), B kistbkocTi
5%x10*kmiTrn Ha yamKy IleTpi B 2 MIT cepeoBHUINa Ta
inkyOysanu B CO,-inky6aropi (37°C, 5% CO,)
npotsroM 24 roj.

Kutre3zgaTHiCTh KIITHH BU3HAYalIMU CIEKTPO-
(OTOMETPUYHUM METOIOM 3 BHUKOPUCTaHHSIM COJIi
MTT, sxa B >KMBHX KIITUHAX IEPETBOPIOETHCA Ha
(opmazan. Po3unn terpazonshoi coni MTT (3-[4,5-
JIMETHIITIa30b-2-171]-2,5-mudenin TeTpa3oniid Gpomin)
(Sigma-Aldrich, 5 mr/mn) B pocdarnomy Oydepi (PBS)
30epiraBcsi B TEMpsBI MpH KIMHATHIA TemIeparypi
nporsiroM Ho4i. Pozuna MTT ¢ineTpyBanu nis
BHJIaJICHHS] HEPO3UMHHUX 3anumikiB. Cepenosuiie
KyJBTUBYBAaHHS KIITHH 3aMIHSJIH Ha CEpPEIOBUIIE
KyJBTUBYBaHHSI, o MicTiio 10% (06/00) moyaTkoBoro
pozunny MTT. Knituan iaxyOysanu 4 roxn npu 37°C,
ITiCJISL YOTO CEPEIOBHUINE 3aMiHsUM Ha 1 M HiMeTHII-
cynsokcuny (DMSO, Sigma) Ha KOXHY YalKy
[letpi. 3pa3ku nepeHOCHIN B MJIAHIIETH 3 TYHKaMH,
Je iX aBTOMaTH4YHO PO3MILIYBald IJIi PO3UYMHEHHS
(ioneToBoro npoaykTy GopMazaHy, 10 yTBOPIOBABCS
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was studied in normal skin of mice and human and
there are known at least two different pathways of p53
functioning on cellular level. First, it acts as the
“guardian of the genome”, when DNA damage activates
the synthesis of p53 protein, which leads to the
mentioned above cell cycle arrest in G1 phase [3]. It is
considered to give additional time for DNA repairing.
Another way of p53 protein action results in apoptosis,
when it leads to the programmed cell death. This
removes damaged cells preventing them from getting
cancerous [10].

In this connection it was interesting to study the
effect of LF on the cells with intact DNA and also on
the DNA repair processes after damaging effect of UV
irradiation.

The cell line A375RGCneo (Arn8) was used in this
work. This is the human melanoma cell line A375 which
was transformed with p53-responsive element upstream
of the B-galactosidase gene [5].

The cells were cultured in DMEM (Sigma-Aldrich)
with 10% fetal calf serum (FCS, Sigma), 1% penicillin/
streptomycin (Sigma, 5 mg/ml), 2 % L-glutamine
(Sigma, 200 mM) in 75 cm? flasks until 70%
confluency. Splitting of cells was done in 1:10 dilution.
The solution containing 0.05% trypsin and 0.02%
EDTA (Sigma) was used for splitting the cells.

Before the experiments on the effect of LF and UV
irradiation on Arn8 cells, they were grown for 24 h in
35 mm Petri dishes (Falcon) at the density of 5x10*
cells in 2 ml complete medium in the CO,-incubator
(37°C, 5% CO,).

Cell viability has been determined with spectro-
photometric method using MTT salt which turns into
formazan product in living cells. A stock solution of
the tetrazolium salt MTT (3-[4,5-dimethylthiazol-2-yl]-
2,5-diphenyltetrazolium bromide) (Sigma-Aldrich,
Smg/ml) in phosphate buffered saline was stored at
room temperature in the dark overnight. MTT solution
was filtered to remove any insoluble residues.
Treatment medium was replaced by the medium
containing 10% (v/v) MTT stock solution. Cells were
incubated for 4 hrs at 37°C, then the medium was
replaced by 1 ml dimethyl sulphoxide (DMSO, Sigma).
The samples were placed into plates and were
automatically shaken to dissolve the purple coloured
formazan product which appears in cells, and the
absorption of each well was measured at 570 nm on a
Thermomax microplate reader against blank well
containing DMSO [12].

Cells with damaged DNA have been detected by
their blue coloration which appears after the incubation
with chromogenic substrate X-Gal (5-bromo-4-chloro-
3-indolyl B-D-galactopyranoside, Sigma). This
substrate is cleaved by -galactosidase to a blue product
which stays within the cell. B-galactosidase synthesis
is activated in cells by p53 protein, which in its turn, is
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B KJIITHHAX, Ta MIPAJIN ONTUYHY UIUTBHICTH KOKHOTO
3pa3ka npu 570 HM Ha aBTOMaTUYHOMY CIIEKTPO-
tdotomerpi (Thermomax microplate reader) mpotu
xonoctoi mpoou IMCO [12].

Kiituan 3 momkomkenoro JJHK BusHauanm 3a ix
CHHIM 3a0apBIICHHSM, SIKE BUHMKAJIO MICIs 1HKyOarii 3
cyoerparom X-Gal (5-6pomo-4-xiopo-3-inpomnin -D-
ramakromipano3ua, Sigma). Lleit cyOcTpar posmen-
JIIOETHCST b-TaIaKTo3u/1a3010 3 YTBOPCHHSM CHHBOTO
TIPOIYKTY, IO 3aJTMIIAETHCS BCepeArHI KiiTHHN. CHHTE3
b-ranakro3nia3u akTHBYEThCS B KIIITHHAX OUTKOM P53,
AKHUH, B CBOIO 4Yepry, CHHTE3YEThCS y BIAMNOBiIb HA
nomkokeHHs [JHK.

Knituau ¢ikcysanu B 0,5% rmrorapanbaerini
mpotsiroM 15 xB. [licis boro BoHM BilMUBaIIUCE 15 XB
BogHMM po3unHoM AerepreHty (PBS pH 7.4, 0,01%
ne3okcixomar Harpito, 0,02% IGEPAL, Sigma), a
NOoTiM 1HKYOyBaJMCh 31 CBIKONPHUTOTOBICHUM
po3unHom X-Gal (BomHUH PO3UMH OETEPreHTy 3 5
MKMOJIb (pepuiaHiny Kaiito, 5 MKMob QepouiaHiny
kamito, 1 mr/mn X-Gal ) npotsrom Houi mpu 37°C.
KnitTuny BigMHBaIM ABIYi JUCTHILOBAHOIO BOJOIO,
notiM npodapboByBanu 5%—M TeMaTOKCHITHOM
Maiiepa (Sigma) rpotsiroM 5 XB. Hanpukiaiii KIIiTHHA
HaKpUBAJIM TIOKPUBHUM CKEIbIEM [5].

[igpaxyHok kmiTuH B yamkax IleTpi mpoBommmm
“cHimuM” METOIIOM IIiJ| CBITIIOBUM MiKPOCKOIIOM.
[Migpaxynox npoBoxwiu B 10 moisix 30py B KOXHil
gammii [lerpi. IligpaxoByBanu BiICOTOK 3araibHOL
KIIBKOCTI KIIITHH BiJi KOHTPOJIO Ta BiZICOTOK “‘CHHIX
KJITHH” BIJ 3arajibHOI KIJIBKOCTI KJIITHH.

B excnepumentax OyB BUKOpPHCTaHMH J1io(ifi-
3oBanuit JI® 3 mMono3uBa kopi (kJID) (Sigma) ta
pexomOinanTHuit JI® monunu (nJID) (3 Aspergillus
niger, Singenta Lab).

Jna ompomiHEHHS KJIITHH BUKOPHCTOBYBAJH
dayopecuentny jgamny Philips TL 100W/12. B
€KCIIEpUMEHTaX BUKOPUCTOBYBanu Y@ BHIPO-
MIHIOBaHHS 3 JOBXHUHOIO XBwii 280-315 um (YOB).

Knituan onpomintoBanucs Y®B npotsirom 1 xB
18 ¢, mo exBiBanenTHO 1031 10 MKJ[X/cM2, B 2 M
¢docoarnoro Oydepa (PBS, INC Biomedicals Ltd.,
Thame, UK) B yamkax Iletpi 6e3 kpuiieuox mix
aamnoro TL12. [Totim dhocdarauii Oydep 3amiHioBagn
Ha TOIEpPEeaHI cepelloBHIIa Ta 1HKyOyBalu KIITHHU
npotsirom 24 ron nipu 37°C. Ilicns oro Bu3Ha4Yamu
KUTBKICTD “CHHIX KIIITHH .

Craructuuny oOpoOKy OTpUMaHUX pe3yiabTariB
poBoaniH 3a MeTonoM CreronenTta-dDimepa.

Binomo, mo crpykrypu JI® 3 Moio3uBa KopiB Ta
JI® nroauuau mOAI0HI, ajle He 1IEHTHYHI 1 TOCTOBIPHO
HEe BiJJOMO, YHM BiIpi3HSAIOTHCA BOHHU 32 CBOEIO
Gionoriynoro Aiero [11]. B poGoTi My gociminm BIuiB
JUJI® 1 kJID Ha )KUTTE30aTHICTS MEJTAHOMHUX KJIITHH JIHIT
Am§ B KylbTypi B IOPIBHSUILHOMY aCIEKTi.

Ha puc.l nokazano Bmius nJI® i kJI® nHa
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synthesized in response to DNA damage. The cells were
fixed in 0.5 % glutaraldehyde for 15 min. Then they
were washed for 15 min in the detergent wash solution
(PBS pH 7.4, 2 mM MgCl, 0.01% sodium deoxy-
cholate, 0.02% IGEPAL, Sigma), then stained by
incubating with freshly prepared X-Gal solution
(detergent wash solution with 5 mM potassium
ferricyanide, 5 mM potassium ferrocyanide, 1 mg/ml
X-Gal) overnight at 37°C. The reaction product was
indicated by a strong blue coloration in the cytoplasm
of'the cells. The cells were washed twice with distilled
water and then counterstained with 5% Mayer’s
haematoxylin (Sigma) for 5 min. Finally, cells were
covered with a coverslip [5]. Cell counting was done
in “blind” manner under light microscopy. Ten
randomly selected fields of view were counted for each
dish. The percentage of total number of cells from non-
treated cells and “blue cells” from total number of cells
for each dish has been calculated.

Lyophilized lactoferrin from bovine colostrum
(bLF) (Sigma, mol.wg. approx. 90 kDa) and human
recombinant lactoferrin (hLF) (from Aspergillus niger,
Singenta Lab.) have been used.

To perform the irradiation of cells, a Philips TL
100W/12 fluorescent tube was used. The UV radiation
with wavelengths 280-315 nm (UVB) was used in the
experiments. The cells were submitted to 1 min 18 s of
UVB irradiation equivalent to the dose of 10 mJ/cm?
in 2 ml phosphate buffered saline (PBS, INC
Biomedicals Ltd., Thame, UK) without the dish lids
under TL12 lamp. The PBS then was replaced by
previous medium and the cells were incubated for
24 hrs at 37°C. Afterwards the number of “blue
cells” was calculated.

The obtained results were statistically processed
with Student-Fisher’s method.

It is known that the structures of LF derived from
bovine colostrum and human LF are similar but they
are not identical, thus, it is not clear if there are any
differences in their biological action [11]. In our
comparative study we have investigated the effect of
hLF and bLF on the viability of cultured melanoma
cell line Arn8.

The Fig.1 shows the effect of hLF and bLF on the
AmS§ cell viability depending on LF concentrations
during 24 hrs’ incubation.

The presence of both hLF and bLF in incubation
media leads to the decrease of cell viability in dose-
dependent manner. The incubation of cells in the
medium, containing bLF under 0.1and 1% concentra-
tions, leads to much greater loss of viability
(approximately 80%) than in cells, incubated in medium
with hLF under the same concentrations (10 and 20%,
correspondingly). It testifies to the fact that bLF was
more toxic for melanoma cells. The mechanisms of LF
action are not known completely, so it is still unclear
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JKATTE3AATHICTE KIITHH Arn8 B 3alI€KHOCTI Bl
koHueHTparii JIO npu ix iHkyOarii nporsrom 24 o,

Sk BUAHO 3 puc. 1, IPUCYTHICTh B CEPEIOBHUIII
inkyOamii sk nJI®, tak i kJI® npuBoauTH 10
3MEHIIEHHS XUTTE3JATHOCTI KIITHH, IPUIOMY
criocTepiraBcsi HEBEIMKUM JJ0303aJEKHUN S(EKT.
IakyOartis KIITHH B cepeoBuIi, 1110 MicTuio kJID B
koHueHTpauisax 0,1 i 1%, npuBoguIO A0 3HAYHO
OLTBIIOT BTpaTh XKUTTE3AATHOCTI (Ipubnm3no 80%),
HIXK Y KJIITHH, IO 1HKyOyBanuch 3 1J1D B Takux caMux
koH1eHTpariax (10 i 20% siamoBigao). Lle Bkasye Ha
Te, mo KJI® OyB OULIBII IMTUTOTOKCUYHUH IO BiIHO-
LIEHHIO JO0 MEJIAHOMHHUX KJIITHH JiHiT Arn8, Hix 1J1D.
Mexanizmu aii JI® 1me He BUBYCHI MOBHICTIO, TOMY
3aIunIaeThes HesicHuM, uu JID gie OesrnocepenHpo Ha
JHK kmiTuHM, 94, MOXKIHBO, BiH Ji€ HA TX 30BHIIIHI
MeMOpaHH Ta 3MEHIIYE iX 31aTHICTb A0 aaresii. Tomy
OyJie AOIITHbHIM IIPOBECTH JOAATKOBI TOCIIIKCHHS B
OMY HarpsMKy.

JI® mae 3paTHicTh Oe3m0CcepeTHBO 3B’ SI3YBaTUCH 3
HYKJICTHOBUMM KHCIIOTaMH, a OT)KE BILUIMBATH Ha
MIPOTIECH, TIOB’ SI3aHi 3 MOIIKOPKCHHSIM 1 perapairiecro
JIHK, TpaHCKpHUTMITIETO TEHIB 1 T. 1., IO M ATBEPIKYETHCS
BEJIMKOIO KUTHKICTIO JIOCIIIKEHb [4, 6].

Momxomxenns JJHK moxe OyTu BUKIMKaHe Oa-
rarbMa (akTopamu, B TOMy 4HuCHi 1 YO BUIpOMI-
HIOBaHHSM, IHTEHCUBHICTb SIKOTO B IPUPOIHUX YMOBaX
B OCTaHHIM yac 30inpmyeThes. Lle 30inpmenHs
TIOB’sSI3aHE 3 THM, 110 BHACTIIOK TEXHOT'€HHOTO BILTUBY
3MEHIIYETHCS TOBIIIHA 030HOBOTO IIapy arMochepH,
SIKMH 3aTpUMYy€ 3HAUYHY 4YacTUHY XopcTkoro Y@
BHIIPOMiHIOBaHHA. ToMy Mu fgociiawny BruB JID Ha
3arajbHy KiJIbKICTh KIITHH Arn8 B KyJIbTypi Ta Ha
KIIbKICTh KAITHH 3 mornkomkeHow JHK micims
onpoMiHoBaHHs YDB. 3aranpHa KibKiCTh KJIITHH B
CKCIIEPUMEHTAIBHUX IPyIIaxX BUPAXKaJIaCh B BIICOTKAaX
BIJI 3arajibHOi KUIBKOCTI KJIITHH KOHTPOJIBHOT IPYIIH.
[MinpaxyHok mpoBoauBcs udepe3 24 Toa Micis
onpoMiHtoBanHs KiiTHH YOB B 1031 10 Mx/Dx/cm?.

Bcranosneno (puc.2), mo iHKyOarist KIituH Arn8 B
cepenoBuii, o Mictuio JJID B koHneHTparii 1 mr/mo,
poTsaroM 24 Toj He MaJlo MOMITHOI NIii Ha KUTBKICTh
KJiTHH. ONpOMIHIOBaHHS KJIITHH HU3BKOIO 103010 YOB
(10 MK J[x/cM?) BUKITHKAIO 3MEHITICHHS KiTbKOCTI KITITHH
Ha 70%. KinpkicTh ONMpoOMiHEHUX KIITHH, fIKi 1HKY-
OyBanmuch 3 JI® B xonrentpamiax 0,5 ta 1mr/mi, He
BiZIpi3HsIACh Bifl KUTBKOCTI ONMPOMIHEHHUX KIIITHH, IO
iHKyOyBanmce 6e3 JID.

[TorrepenHi MOCHiKEHHS CBITYaTh, IO KITITHHA Ang
01TBII0I0 MipOI0 YyTIHBI 10 YO ompoMiHIOBaHHS
3aBJISIKH TOMY, 1110 B HUX 0OUIBI aneni p53 € QyHKiioHy-
FOYMMH, B ITOPIBHSHHI 3 iHITUMH KIIITHHAMHU, 110 MAIOTh
MyTauii reny p53. Bigomo, mo p53-MyToBaHi KINiTHHH
Oinbin ctidiki o momkomxkens JJHK Ta amomnrosy,
iHnykoBaHuX YO, HiXx KITITUHY 0e3 MyTarliii [9].

Hosa 10 mx/x/cm? YOB Oyna obpaHa, BUXOISIUH 3
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Puc. 1. XKurresnarHicTs KIITHH Arn8 B 3aJIE)KHOCTI Bil
xepena i kouteHTparii JIO: O - nJId; M - xJID.

Fig.1. Arn8 cell viability depending on LF sources and
concentrations. [0 - hLF; M - bLF.

whether LF acts via binding to cell DNA or, perhaps,
it interacts with cell outer membranes and diminishes
their adhesive ability. Thus, further investigations in
this direction should be done.

A number of studies confirms that LF can bind
directly to nucleic acids and in this way affect the
processes connected with damage and reparation of
DNA, gene transcription, etc [4, 6]. DNA damage may
be caused by many factors, including UV radiation,
intensity of which has increased recently in natural
environment. This increase is connected with the fact
that technogenic effect causes the depletion of the ozone
layer responsible for the absorption of sufficient part
of hard UV radiation.

Thus, we have studied the effect of LF on the total
number of cultured Arn8 cells and on the number of
cells with UV-irradiation damaged DNA. The total
number of cells in experimental groups was expressed
as a percentage of the total number of the control group.
Cell counting was done 24 hrs after irradiation with
UVB dose of 10 mJ/cm?.

It was established (Fig.2) that incubation of Arn§
cells in the medium, containing hLF under concentration
of 1 mg/ml for 24 hrs has no noticeable effect on cell
number.

The exposure of Arn8 cells to low dose of UVB (10
mJ/cm?) causes the decrease of cell number for 70%.
The number of irradiated cells incubated with LF in
concentrations 0.5 mg/ml and 1 mg/ml did not differ
from the number of UVB-irradiated cells without LF
treatment. Previous observations show that Arn§ cell
line is sensitive to UV radiation in a large measure due
to the fact that both p53 alleles are functional in Arn8
cells in comparison with other cell lines that are known
to bear p53 mutations. It is known that p53-mutated
cells are more resistant to UV radiation-induced DNA
damage and apoptosis than wild-type cells [9].
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Kinbkicte kniTuH (%)
Cell number (%)

Koutpors  111d VOB YOB+0,510 YOB+IMD
Control 1LF UVB UVB+0,5LF UVB+1LF

Puc. 2. 3aranpHa kinbKicTh (%) kaiTHH Arn8 micis
onpomiHioBanHs1 YOB B 3anexxHocTi Bix koHueHrpatii JID.
Kontpons - iakyOamis kiitTiH B cepenosuini 6e3 JID i 6e3
onpomiHioBanHs; 1JI® — iHKyOartis KIITHH B CEPEIOBHII 3
JI® (xoHuenrpaist 1 mMr/mi) 0e3 onpominioBanHs; YOB —
KJiTHHY, oripoMideHi YOB; YOB+0,5J1® — inkyOariist KIIITHH
B npucytHocti JI® (xoHuenrpanis 0,5 mr/mi) i orpomi-
HroBaHHs1; YDB+1JI®D - inkyOartist KiaiTHH B ipucytHocTi JIO
(xoHIEeHTpamis 1 MI/MiI) 1 OIIPOMiHIOBAaHHSI.

Fig.2. Total Arn8 cell number after UVB irradiation
depending on LF concentration.

Control — incubation of cells in the medium without LF, no
irradiation; 1LF —incubation of cells in the medium containing
LF under concentration of 1 mg/ml; UVB — UVB-irradiated
cells; UVB+0.5LF — irradiated cells, incubated with the
presence of LF under concentration of 0.5 mg/ml;
UVB+I1LF — irradiated cells, incubated with the presence
of LF under concentration of 1 mg/ml.

JaHUX po0oTH [S], e OyJI0 MoKa3aHo, 1110 caMme TakKa J103a
TIPUBOIUTH 110 ommkokeHHst JIHK B 3HauHIM KiTbKOCTI
KJIITUH TIPU TOCHUTHh BHCOKIH KITBKOCTI KJIITHH, IO
3aJMIIAIOTLECSA KATTE3HATHUMH. KigbKIiCTh “CHHIX
KIiTHH (TOOTO KiTiTHH 3 omkomkeHoro JJHK) mae mikx
npuOnu3HO Ha 24 rox micis onpomineHHs. Lle no3soisie
BUOpary yac B 24 roj i BU3HAYEHHS pS53-3aJIeKHOTO
CUHTE3Y [J-ranakro3uaasi.

BincoTok KITITHH, 110 CHHTE3YIOTh [3-ragaKTo3uaasy
B kiitTuHax ArmS8 micins YOB onpomiHioBaHHS mpH
ONHMCAHUX EKCIIEPUMEHTAIBHUX YMOBAaX, MPEJICTaB-
nenuid Ha puc. 3. KigpkicTh “CUHIX KJIITHUH B
KOHTPOJBHIN Tpymi Ta miciasg iHkyOamii 3 JI® B
KoHIIeHTparii 1 Mr/mi He niepeBuinyBana 1-2%. Ilpu
onpomiHioBaHHi KIiTHH YOB B 1031 10 M x/cm?
KUTBKICTP “‘cHHIX KiTHH cKianana 20% depe3 24 ron
micng ompoMiHoBaHHA. [HKyOamis xiitun 3 JIO B
koHneHTpanigax 0,5 i 1 Mr/mMn He mpuBoAMIA IO
301UITbIIIEHHST 200 3MEHIIIEHHS KUTBKOCTI “‘CHHIX KITITHH
B Ipymnax, 1o onpomintoBanucek. Lle cBigunts, mo JID
HE 3MIHIOE KUTBKICTh KJIITHH, 3ynmuHEeHNX B ¢a3i G1, a,
OT)KE, HE CIIPHUAE MEPEXOAy KIITHH 3 MOIIKOIKEHUM
reHoMoM i3 ¢azu G1 1o S-azu Ta mogaIbIIIi TyTITiKaLii
morkopkenoi JJHK.

Takum anHOM, HE OYyIIO BiIMIYEHO MPSIMOTO 3aXHC-
Horo edekry JI® Ha xuTTE3MATHICTH KIITUH Arn8 ta
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The dose of 10 mJ/cm? of UVB irradiation was chosen
according to the paper data [5] as it was shown to cause
DNA damage in large number of cells combined with
adequate number of viable cells. The number of “blue
cells” (i.e. cells with damaged DNA) has its peak at
around 24 hrs after irradiation. It allows to choose
the time of 24 hrs for the detection of p53-dependent
B-galactosidase synthesis. The percentage of
synthesis of B-galactosidase in Arn8 cell after the UVB
irradiation under described experimental conditions is
represented in Fig.3.

35

CuHi knitnHm (%)
Blue cells (%)

0 P — 1 S 1
KoHTpornb 1o Y®B Y®B+0,5/10 YOB+1/1d
Control 1LF UVB UVB+0,5LF UVB+1LF

Puc. 3. Kinpkicts “cunix xnitaH” (% Bl 3araabHOI KUTEKOCTI
KiIiTaH) miciast YOB onpoMiHOBaHHS B 3aJI€KHOCTI Bij
koHIeHTparii JIOD.

Kontpons - iHkyOamis kimitiH B cepenoBuii 6e3 JID i 6e3
onpominroBanHs; 1JI® — iHKyOallis KIITHH B CEPEIOBHIII 3
JI® (xonnenrpauist 1 mMr/mi) 6e3 onpomintoBanHs; YOB —
KITiTHHY, onipoMiHeHi YOB; YOB+ 0,5J1® — inkyOartis KIiTHH
B nipucyTHoCTi JI® (koHueHTpanis 0,5 Mr/mi) i onpomi-
HroBaHHs; YOB+1JI® - inkyOamist KiiTHH B ipucyTHOCTI JID
(xoHIIeHTpAIlis | MT/MIT) 1 OPOMIHIOBaHHSI.

Fig.3. “Blue cell” number (% from the total cell number)
after UVB irradiation depending on LF concentration.
Control — incubation of cells in the medium without LF,
no irradiation; 1LF — incubation of cells in the medium
containing LF under concentration of 1 mg/ml; UVB —
UVB-irradiated cells; UVB+0.5LF — irradiated cells,
incubated with the presence of LF under concentration of
0.5 mg/ml; UVB+ILF - irradiated cells, incubated with
the presence of LF under concentration of 1 mg/ml.

The number of “blue cells” in non-treated cells and
cells incubated with LF under concentration of 1 mg/ml
was about 1-2%. “Blue cells” number made 20% 24 hrs
after the dose of 10 mJ/cm?of UVB. Incubation of cells
with LF under concentrations 0.5 and 1 mg/ml did not
lead to the increase or decrease of “blue cell” number
in irradiated cells. This shows that LF does not change
the number of cells arrested in G1 phase and, hence,
does not promote the progression of cells with damaged
genome from G1 to S-phase and further duplication of
damaged DNA.

Thus, we conclude from our studies that LF has no
protective effect on Arn8 cell viability under UV
irradiation and UV radiation-induced genome damage.
At the same time, “blue cell” number after UV
radiation and incubation with LF under concentra-
tions 0.5 and 1 mg/ml does not differ from the
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3aXHMCTY IX TEHOMHOTO MaTepiaity BiJl OIIKOKYI0IOT il
YO ompomintoBaHHs. B TOif e gac KUTBKICTh ‘‘CHHIX
KiTHH” micyst YO onpoMiHIOBaHHS Ta iHKyOawii KIITHH
3 JI® B koHuenTpaisx 0,5 ta 1 Mr/mi He Binpi3HsIach
BiJI KUTHKOCTI “‘CHHIX KJIITHH TIiCIIsI OPOMiHFOBaHHS Ta
inkyOanii 6e3 JID. Otxe, JIO He iHiLil0€ TPOCYBaHHA
KJtiTuH 3 nommkomkeHoto JJHK no S-gazm.

Buxozstuu 3 mporo, Oyne mikaBuM B MallOyTHHOMY
nocnigut BB JI® Ha aKTUBHICTH Ta TOBHOTY
pemnapariii momrkomkenoi JJHK.

ABTOp BUCHOBIIOE mupy nomsky npod. Cristopher E.M.
Griffiths, 3aBigytodomy Jlepmaronoriuaum BinnineHusm Hope
Hospital, University of Manchester, 3a MOXKJTHBICTh BUKOHAHHS ITi€T
pobotu min yac craxyBaHHA. Takoxk Benmuka momsika gok. Neil K.
Gibbs 3a {foro mOomOMOTY y HPOBEACHHI CKCIIEPUMEHTAIBHUX
JOCIiIKEHb B j1aboparopii dorobionorii.
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number of blue cells after irradiation and incubation
without LF. Thus, LF does not initiate the promotion
of cells with damaged DNA into S-phase.

Basing on the data obtained it is of great interest to
carry out further work on the effect of LF on the activity
and completeness of DNA reparation.
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