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Momohydroxylated bile acids, including taurolitocholate (TLC) and its 3-sulphate
(TLC-S), have been shown to increase [Ca?], in cytosol of rat hepatocytes [1, 2]. These
bile acids mobilize Ca?* from the internal pool which is sensitive to inositol trisphosphate
(IP,). However, bile-acid mediated Ca?* release is independent of IP, production. Nico-
tinic acid adenine dinucleotide phosphate (NAADP) is a nucleotide which can to release
calcium from specific type of intracellular store defined as endo-lysosomal system or acid-
ic store. The aim of this study was to examine influence of NED-19 (antagonist of NAADP)
on TLC-S-induced change of calcium content in cytosol of and endoplasmic reticulum of
isolated mice hepatocytes in order to elucidate the role of acidic store in bile-acid medi-
ated Ca? release. Isolated hepatocytes of mice were loaded with fluo-4 (2.5 uM). Fluores-
cent images were obtained using Leica SP2 MP dual two-photon confocal microscope.
Isolated hepatocytes were permeabilized in suspension with saponine (0.1 mg/mL). Next
the permeabilized suspension of hepatocytes was loaded with Mag-Fura-2 AM (5 uM).
Measurement of Ca?* content in store of permeabilized cells was conducted using spec-
trofluorimetric method. We confirmed that TLC-S (50, 100 and 200 uM) elicited cytosolic
Ca*"-signals, which were not inhibited by the IP,-receptors (IP,Rs) antagonist 2-APB
(100 uM). In suspensions of permeabilized murine hepatocytes TLC-S (100 yM) mobi-
lized 66.10 £ 8.87 % of the total stored calcium as detected by ionomycin-induced release
(10 uM). After application of TLC-S thapsigargin could release only 47.94 £ 3.05 %. Previ-
ous addition of NED-19 (100 nM) decreased fraction of calcium that is released by TLC-S
and equals 33.25 + 2.15 % of the total calcium. In this case, the following use of thapsi-
gargin mobilized only 21.75 + 10.68 %. Thus, previous application of NED-19 significantly
(n =6; P <0.01) reduced the proportion of calcium released by TLC-S 2-fold. It was ob-
served that the rate of TLC-S-induced decrease of calcium content in the intracellular
store was 1.8 times slower than after application of NED-19 (n = 6; P < 0.05). Previous
application of NED-19 increased the rate of thapsigargin-evoked calcium content reduc-
tion by a factor of 2.5 (n = 6; P < 0.01). We suggest the impact of acid store in TLC-S-
elicited cytosolic Ca?*-signals in mice hepatocytes. Thus, the mechanism of TLC-S-in-
duced calcium release is also NAADP-mediated.

Keywords: hepatocytes, taurolitocholate 3-sulphate, Ca?*, nicotinic acid adenine
dinucleotide phosphate.
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INTRODUCTION

Bile salts are synthesized from cholesterol in liver and represent the main driving
force of the bile flow. Bile is crucial for intestinal absorption of fats and fat-soluble vita-
mins, as well as the elimination of excess cholesterol and waste products from body [3].
Previous work has shown that application of bile acids can cause the increase in the
levels of cytosolic [Ca*'] in hepatocytes [1, 4].

Specifically, bile acids activate calcium entry into the cells and cause depletion of
internal calcium store [5]. Other effects, not linked to calcium signaling, have also been
observed, including the increase in intracellular Na* concentration [6] and depolarization
of inner mitochondrial membrane. [7].

In acinar pancreatic cells, it was also shown that bile acids can release calcium from
both ER and acidic stores in secretory granular areas. In both stores TLC-S interacts with
both the IP,Rs and the RyRs. TLC-S opens the RyRs through activation of NAADP [8]. In
hepatocytes, it is still unclear if NAADP-sensitive acidic store is involved in TLC-S-in-
duced Ca*-signals. Therefore, the main purpose of this study was to examine such
possibility.

MATERIALS AND METHODS

Isolation of hepatocytes. CD-1 male mice were humanely sacrificed in compli-
ance with the provisions of the European Convention for the Protection of Vertebrate
Animals used for Experimental and Other Scientific Purposes (Strasbourg, 1985) and in
accordance with International Convention for the Protection of Animals. The protocol for
hepatocyte isolation was as described in [9]. Isolated liver was perfused with buffer |
without Ca?: 140 mM NaCl; 4.7 mM KCI; 10 mM HEPES; 10 mM D-glucose; 100 uM
EGTA; pH 7.4; the rate of perfusion was 5 mL/min at 37 °C. Next the liver was perfused
with buffer | in the presence of 1.3 mM CacCl, and collagenase | (Worthington) for 10 min
at 37 °C. Dissociated hepatocytes were centrifuged at 50 x g for 1 min and then trans-
ferred into buffer | containing 1 mM MgCl, and 1.3 mM CaCl,, pH 7.4.

Fluorescent [Ca?*] measurement. After isolation, the cells were loaded with low
affinity Ca**-sensitive dye fluo-4 (2.5 uM) for 30-45 minutes at 36.5 °C. Cells were at-
tached to poly-L-lysine-coated coverslips in flow chamber. All experiments were per-
formed at room temperature.

Fluorescent images were obtained using Leica SP2 MP dual two-photon confocal
microscope with a x 63 1.2 NA objective. For fluo-4 excitation and emission wavelengths
were 488 nm (argon ion laser, 3 % power) and 510-590 nm, respectively. Fluorescent
images were collected with frequency of 0.6—1.0 frame/second. Fluorescence signals
were plotted as F/F,, with F as fluorescence during the experiment and F; as the initial
level of fluorescence.

Measurement of [Ca?"] content in store of permeabilized cells. Suspension of
permeabilized hepatocytes (2 x 106) was used to load with fluorescent dye Mag-Fura-2
AM (5 uM). The dye was washed out before permeabilization. Isolated hepatocytes were
permeabilized with saponine (0.1 mg/mL) in intracellular solution for 10 min. Cells were
later washed with an intracellular solution based on K-HEPES, containing 20 mM NaCl;
127 mM KCI; 1.13 mM MgCl,; 0.05 mM CaCl,; 0.1 mM EGTA; 10.0 mM HEPES (KOH);
5 pg/mL oligomycine; 1 ug/mL rotenone; 2.0 mM ATP; pH 7.0. 2 mL of cell suspension
were transferred to the spectrofluorometer cuvette. The fluorescence of Mag-Fura-2 AM
was monitored using excitation wavelength 340-380 nm with emission at 500 nm.
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Cellular calcium content that was mobilized by 10 uM ionomycin was accepted as
100 % and represents the total amount of Ca?* within the internal pool.

Reagents used in this study include fluo-4/Mag-Fura-2 AM (Invitrogen), thapsigar-
gin (Calbiochem), collagenase (Worthington). All the other chemicals were purchased
from Sigma.

RESULTS AND DISCUSSION

TLC-S-induced Responses in the Intact Hepatocytes. We have shown that
TLC-S (50, 100 and 200 uM) elicited cytosolic Ca?*-signals, consistent with the previous
findings described early [1, 2]. A typical trace with repeated application of different con-
centration of TLC-S is shown in Fig.1. A and B. TLC-S (200 uM) induced calcium eleva-
tion in the cytosol of intact hepatocytes comparably half the size of 10 uM ATP effect
(Fig.1, B). After TLC-S-elicited Ca?*-signal takes place hepatocytes can answer to ATP
but this signal has smaller amplitude yet longer plateau phase (Fig.1, B).

The liver expresses 2 principal intracellular, calcium-release channels: the inositol
1,4,5-trisphosphate receptor (IP,R) (types 1 and 2) [10,11] and the ryanodine receptor
type 1 (RyR), detected as a truncated but functional channel-protein [12]. Previous re-
sults of Mandi et al. [13] reported about NAADP-sensitive store in liver microsome frac-
tion. Additionally, Zhang’s group has shown that NAADP-sensitive Ca?* release channel
is present in the lysosome of native liver cells [14]. We have also observed NAADP-
evoked Ca?"-release in permeabilized hepatocytes [15].

So, we investigated whether inhibitors of these channels influence the TLC-S-elici-
ted Ca?" release. We tested 2-aminoethyldiphenyl borate (2-APB) as the inhibitor of the
IP,Rs. It was revealed that TLC-S-induced Ca?"-signals were not inhibited by the IP,Rs
antagonist 2-APB (100 uM) (Fig. 1, C).

Monitoring of TLC-S action on the Ca*" storage organelles in suspension of
permeabilized hepatocytes. In suspensions of murine hepatocytes, TLC-S (100 uM)
mobilizes 66.10 £ 8.87 % of the total stored calcium released by ionomycin (10 uM). In
this experiment, after exposure to TLC-S thapsigargin can release 47.94 + 13.05 % of
the total stored calcium. A typical trace showing the effect of bile acid on Mag-Fura-2
(5 uM) (F/F,) in intracellular store of hepatocytes is shown on Fig.2, A.

NAADP is the most potent Ca?*-mobilizing agent identified to date that acts in va-
rious cell types across phyla. It was shown to selectively target the lysosome-related
organelles rich in Ca?* and H* and therefore called acidic Ca*-stores. In hepatocytes
they are presented as endo-lysosomal system of the cell [16]. There are many hypoth-
eses about the mechanisms of NAADP action. Much evidence suggests that NAADP
induces small yet localized cytoplasmic Ca?*-signals subsequently amplified into regen-
erative global Ca?*-signals by recruitment of endoplasmic reticulum via calcium-induced
calcium release (CICR) [17]. The actual data collected on the NAADP-receptors remain
disputable. The potential NAADP-sensitive Ca?*-channels candidates include TRPMLA1,
TRPM2, TPCs and even RyRs [16, 17]. In order to investigate the effects of NAADP in
the cell, there was synthesized the selective antagonist of NAADP — NED-19. This small
molecule is cell-permeable and fluorescent derivative of tryptophan. NED-19 is a power-
ful noncompetitive inhibitor of NAADP-binding process. It is also able to label the
NAADP-receptors in intact cells and effectively block the NAADP-induced Ca?*-release.
Thus, NED-19 is commonly used for studies of NAADP-mediated events [18]. We have
found previously that NAADP triggered changes in stored Ca?* were completely abo-
lished by NED-19 as antagonist of NAADP in permeabilized rat hepatocytes [15].
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Fig. 1.
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TLC-S-induced increase of Ca? level in the cytosol of intact hepatocytes loaded with fluo-4: (A) TLC-
S-mediated [Ca?], elevation is dependent on the concentration of TLC-S applied (30-50 uM); (B)
TLC-S (200 pM) triggers [Ca?']; rise about half the size of 10 uM ATP-evoked elevation; after TLC-S-
elicited Ca?*-signals hepatocytes answer to ATP but this signal has smaller amplitude yet longer pla-
teau phase; (C) 2-APB does not block [Ca?'], elevation induced by TLC-S

TLC-S-iHaykoBaHe 36inblueHHs BMicTy Ca?* B LMTO305i iHTaKTHMX renaTouuTiB, HaBaHTaxeHux fluo-4:
(A) TLC-S-3ymoBneHe 36inbLieHHs [Ca?'], 3anexuTb Big koHueHTpauii TLC-S (30-50 mkmonb/n); (B)
TLC-S (200 mMkmonb/n) BUKNMKaE NiaBULLEHHS piBHA [Ca®];, npubnmn3HO HamonoBUHY MeHLLE 3a Moro
36inbweHHs nig snnveoM 10 Mkmonb/n AT®; nicna Ca?-curHanis, BuknukaHux TLC-S, renatoumTtu
pearytoTb Ha AT® curHanom i3 MeHLLOK amMniiTyAo0, 3aTe NogoBxeHow dasoto nnato; (C) 2-APB He
npurHivye TLC-S-iHaykoBaHOro niaBuLLeHHs BmicTy [Ca®'],
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Fig. 2. The effect of TLC-S on store Ca? content in permeabilized hepatocytes loaded with mag-fura-2: (A)
100 uM TLC-S induce Ca?* release from intracellular store, the subsequent application of thapsigargin
leads to depletion of Ca?*-store and the next adding of ionomycin releases residual Ca?*; (B) NED-19
substantially reduces TLC-S-evoked Ca?* release and increases the rate of store emptying

Puc. 2. Bnnue TLC-S Ha BmicT genoHoBaHoro Ca?" y nepmeabinisoBaHux renatoumtax, HaBaHTaXxeHnx mag-
fura-2: (A) TLC-S y koHueHTpauii 100 MKMOnb/N cnpuyvHsie BUBINbHeHHs Ca?* 3 geno, noganblue
3aCTOCyBaHHS TancurapriHy 3yMOBMIOE CMYCTOLLEHHS OCTaHHLOrO, a NoAanbLLUe BUKOPUCTaHHS iOHO-
MiLMHY BMBINbHsiE 3anuiikosuii Ca2*; (B) NED-19 cyTTeBo npurHivye TLC-S-iHayKkoBaHe BUBITIbHEHHS
Ca?* 3 geno Ta niaBuLLYE WBUAKICT MOMO CyCTOLEHHS!

After application of NED-19 (100 nM) fraction of calcium that was released by TLC-
S decreases and made up only 33.25 + 2.15 % of the total calcium released by ionomy-
cin. In this case, the following use of thapsigargin mobilizes only 21.75 £ 10.68 % of the
stored calcium in suspension of mice hepatocytes (Fig. 2, B). Thus, the previous applica-
tion NED-19 significantly (n = 6; P <0.01) reduced the proportion of calcium released by
TLC-S 2-fold. We also calculated the velocity of calcium store emptying by TLC-S and
thapsigargin in control and after previous application of NED-19. It was established that
the rate of TLC-S-induced reduction of calcium level in the intracellular stores was 2-fold
slower than after application of NED-19 (n = 6; P < 0.05). The same results were observed
on thapsigargin-elicited calcium content decrease in endoplasmic reticulum — previous
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application of NED-19 increased its rate by 2.5 fold (n = 6; P < 0.01). We speculate that
the rise in velocity of TLC-S- and thapsigargin-induced calcium release from endoplasmic
reticulum after previous application of NED-19 is caused by destruction of the contact
sites between NAADP-sensitive acidic stores and endoplasmic reticulum. We assume
that the acidic Ca?*-store is important for refilling endoplasmic reticulum with calcium.

CONCLUSION

We suggest that acidic Ca?*-stores are involved in TLC-S-induced cytosolic Ca?*-
signals due to reduction of calcium level in the endoplasmatic reticulum of mice hepato-
cytes. Thus, the mechanism of TLC-S-induced Ca?*-release is also NAADP-mediated.
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BMJIUB 3-CYNIb®O-TAYPOJITOXONIEBOI KACIIOTU HA BMICT LIMTO30JIbHOIro
TA OENOHOBAHOI'O KANbLUIKO B I30JIbOBAHMX TEENATOLUUTAX MULLEN
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MoHorigpokcunboBaHi XXOBYHI KUCMOTW, Taki ik Tayponitoxonesa kucnota (TLC) i 1i
Tpucynbedat (TLC-S), nigBuLLytoTb LMTO30MbHUIA KanbLin y cycnexsii renatouuTis [1,
2]. BeaxaloTb, L0 Take BMBINbHEHHS BiAOyBaeTbCs 3a paxyHok I®,-4yTnmBeoro geno,
ane 6e3 ytBopeHHs |1®,. HikoTuHaunpgageHinamHykneotuadocdar (HAAOP) sgatHun
BMBiNbHIOBaTM Ca?* i3 opraHoifiB eHAomni3ocomManbHOi CUCTEMMU, SIKY 3apaxoBylOTb [0
KMCMNOTHOroO Aeno KNiTUH Yyepes Kucnuii Bmict. MeTtoto pobotu Oyno gocnigntu Bhnve
NED-19 (aHTaroHicta HAAI®) Ha TLC-S-iHgykoBaHi 3MiHM BMicTy Ca?* B i30nboBaHMUX
renaTouuTax MULLEW ANs TOro, Wob 3'acyBaTtun ponb KMCnoTHoro aeno y TLC-S-iHayko-
BaHOMY BMBiNbHeHHi Ca?*. |3onboBaHi renaTounT MULEN HaBaHTaxyBanu 2,5 MKMornb/n
fluo-4. 3MiHK piBHS KOHLEHTpaLIT kanbLilo B LMTO30Mi peecTpyBanu 3a JONOMOrol cka-
Hyto4oro ABooTOHHOro Mikpockona Leica SP2 MP. 3 meToto nepmeabinisadii renato-
unTIB KMiTMHK 06pobnsanu canoHiHom (0,1 Mr/mMn) y cycneHsii Ta HaBaHTaxyBanu mag-
fura-2. 3mMiHKM 0enoHOBaHOroO KarnbLjilo peecTpyBanu CnekTponyopumMeTpuyH1UM MeTo-
AoM. Hamu BcTaHoBrneHo, Wwo TLC-S y gianasoHi koHueHTpaui 50, 100 i 200 mkmonbs/n
30aTHUIA BUKIMKATK KOPOTKOYACHE MiABULLEHHS KarbLiilo B LIMTO301Mi i30NbOBaHMX rena-
TounTiB Muwen. MonepegHst annikauis 2-APB (100 mkmornb/n) He 3anobirana TLC-S-
iHaykoBaHuM Ca?*-curHanam. Y cycneHsii isonboBaHux renatoumTis muwei TLC-S Bu-
BinbHo€E 66,10 + 8,87 % OenoHOBaHOro KanbLito Bif, YCIiE€l MOro KifbKOCTi, Ky 34aTHUN
BMBINTbHUTW IOHOMILMH. Y LUbOMY ekcnepuMeHTi nicns aii TLC-S, Tancuraprid we moxe
BUBINbHUTU 47,94 + 13,05 % penoHoBaHoro kanbuito. lNMicns 3actocyBaHHs NED-19
(100 HMoOrb/N) YacTKa KanbLito, Wo BMBINbHIOETLCA TLC-S 3MeHLLyeTbCs | CTaHOBUTL
nmwe 33,25 + 2,15 %. Mpu uboMy noganblle 3aCTOCYBaHHSA TarncurapriHy mMooinisye
Tinbkn 21,75 + 10,68 % genoHoBaHOro KanbLito cycrneHsii renatoumtis muwen. OTxe,
nonepefHsa annikauiga NED-19 cratuctuyHo goctosipHo (n = 6; P < 0,01) ameHLwwye
YacTKy OernoHOBaHOro KanbLito nicns nogansloro goaasaHHa TLC-S y 2 pasu. Beta-
HOBMNEHO, WO WwBuakicTb TLC-S-BMBINbHEHHST KanbLito 3 Aeno 36inblyeTbes y 2 pasu
nicnst nonepeaHboro 3actocyBaHHa NED-19 (n = 6; P < 0,05). Takox i wBmnakictb Tan-
curapriH-iHo4yKOBaHOro BMBINbHEHHS KanbLito 3 eno 3pocTtae y 2,5 pasy nicnsi npeiHky-
Gauii knitmH 3 NED-19 (n = 6; P < 0,01). Mu npunyckaemo, WWo Yy peanisauii BBy
TLC-S Ha BMICT KanbLito B renatoumtax MULLIERN, OKPIM Tancuraprid-4yTrnvMBoro, 3any4ye-
He Le N KACNOTHe Aeno, sike npeacrtaBrneHe eHponizocomamu. OTxe, MexaHiam ail
TLC-S-iHaykoBaHi Ca?-curHanu gocnigxkysaHux knituH € HAAJd-onocepeakoBaHum.

Knroyoei crioea: renatouutu, 3-cynbgo-Tayponitoxonesa kucnota, Ca?*, Hiko-
TUHauupageHiHanHykneotuagocdgar.
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BIIUAHUE 3-CYNb®O-TAYPOJIUTOXONIEBOM KACINOThbl HA COOEPXXAHUE
LMTO30JZIbHOIo " AENOHNPOBAHHOIO KANbLUUA B U3OJTMPOBAHHbIX
FENATOLUMTAX MbILLENA
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MOHOrMOPOKCHMITMPOBAHHbIE XEMYHbIE KACMOTbI, Takne Kak TaypormToxonesas Ku-
cnota (TLC) n ee Tpucynbdat (TLC-S), NoBbILLAIOT LUTO30SbHbIN KamnbLMI B CYyCNEH3NM
renatoumToB [1, 2]. MNonaratoT, 4To Takoe BbICBOBOXAEHME NpoMcxoamnT 3a cyeT NP, -uyB-
cTBMTENbHOrO Aeno, Ho 6e3 obpasoBaHuna NP, HukoTMHaumOageHWHOMHYKNeoTua-
docdat (HAALP) cnocobeH BbicBoGoXaaTh Ca?* n3 opraHoMaoB 3HAO0NN30COMarbHOM
CUCTEMbI, KOTOPYHO MPUYUCASIIOT K KMCIIOTHOMY AEenO KMeTOK M3-3a KUCIOro COOepXu-
moro. Llenbto pabotbl 6bino nccnegosath BnusiHne NED-19 (aHtaroHucta HAAL®P)
Ha TLC-S-MHAoyUMpOBaHHbIE N3MEHEHMS KamnbLUsA B N30MMPOBAHHBLIX renatoumtax Mbl-
wen anga Toro, Y4Tobbl BbIACHUTL POfb KUCROTHOro geno B TLC-S-nHayuupoBaHHOM
BbicBOOOXAEHMN Ca?*. M3onnpoBaHHble renaTouuTbl MbllLen Harpyxanu 2,5 MKkMonb/n
fluo-4. PernctpupoBanu nsmeHeHns1 KOHLUEeHTpaunmn Kanbuusa B LUMTO3051e C UCNONb30-
BaHVWEM CKaHupyoLLero aAByxX(OTOHHOro Mukpockona Leica SP2 MP. C uenbto nepmea-
Ounusaumm renatounToB KNeTkm obpabartbiBanu canoHuHom (0,1 Mr/mn) B cycrneHsum
N Harpyxanu mag-fura-2. VIaMeHeHns OenOHMPOBaAHHOIO KanbLMs perncrpupoBanu
crneKkTpodnyopumeTpuieckum Metogom. Hamm yctaHoeneHo, 4to TLC-S B gnanasoHe
KoHueHTpaumir 50, 100 n 200 MkMorb/n cnocobeH Bbi3aBaTb KpaTKOBPEMEHHOE MOBbI-
LIEeHWe KanbLusa B LMTO30M€E M30NMPOBaHHbIX renaToumToB Mblwen. [NpeabigyLlas an-
nnukaumsa 2-APB (100 mkmonb/n) He npegoTtepatuna TLC-S-uHayumpoBaHHoro Ca?*-
curHana. B cycneHsuu msonmpoBaHHbIX renatoumTtoB Mbiwen TLC-S BbicBOGOXOaET
66,10 + 8,87% [enoHMpOBaHHOTO KanbLmMsi OT BCEro, YTO cnocobeH BbICBOGOANTL MOHO-
MUUUH. B aTom akcnepumeHTe, nocne Bo3gencteusa TLC-S, TancurapruH ewe cnoco-
6eH BbicBOGOANTL 47,94 + 13,05% AenoHMpoBaHHOrO Kanbuus. NMNocne npumeHeHUs
NED-19 (100 Hmonb/n) gonsa kanbuus, BoicBoboxaaemas TLC-S ymeHbLuaeTcs v co-
crtasnset nuwb 33,25 + 2,15 %. lNpu aTOM nocneayollee NpYMeEHeHWe TancuraprimHa
Mobunuayet Tonbko 21,75 + 10,68 % 4eNOHNMPOBAHHOIO KanbLs B CyCNEH3MW renato-
umToB Mblwen. Utak, npegbigywaa annnvkaums NED-19 cratuctnueckn goctoBepHO
(n = 6; P £0,01) ymeHbLIaeT Jonto OENOHUPOBAHHOMO KanbLMs NOcne crieayoLllero
nobaenenunsa TLC-S B 2 pa3a. YcTaHOBMNEHO, 4TO ckopocTb TLC-S-Bbi3BaHHOIrO 0cBOGO-
XOEHUS KanbuMs C Oeno yBenuyMBaeTcsd B 2 pasa nocne npegblaylen MHKybaumm
¢ NED-19 (n = 6; P < 0,05). Takke CKOpOCTb TancuraprmH-mHayLMpoBaHHOIO 0CBOGO-
XOEeHus KanbLmsa ¢ geno Bo3pactaet B 2,5 pasa (n = 6; P < 0,01). Mbl npegnonaraem,
yTO B peanusauun BnuaHua TLC-S Ha cogepkaHune KanbLumsa B renatoumTax MblLUEN,
KpoOMe TancuraprimH-4yBCTBUTENbHOIO, NPUBMEYEHO €Lle U KUCMOTHOEe AEerno, KoTopoe
npencraeneHo aHaonusocomamu. Vtak, mexaHmam gencteusa TLC-S Ha kanbuMeBbIN
romeocTas uccregyembix knetok sisngerca HAAQ®-onocpenoBaHHbIM.

Knroveenle cnoea: renatouutbl, 3-cynbdo-TayponuTtoxonesas kucrnota, Ca?,
HUKOTMHaUMAaOeHHOMHYKneoTuadocdar.
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