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Pedepar. HaBeneno pesynbraté qociijpkeHHS (iTo()apMakoIOTidYHUX BIACTUBOCTEH MOPCBHKOI
yepBOHOI Bojopocti Kappaphycus alvarezii, ski MOXYTb OyTH BUKOPUCTaHI MPH 3aXBOPIOBAHHAX
MOpOKHUHK poTa. PoToBI iH(ekuil (TiHriBIT Ta TaAPOIOHTO3) 1 paK MOPOKHUHU POTA BCE YaCTillIe
TPAIULIIOTBCS Y KpaiHaxX, IO PO3BUBAIOTHCA. I[IpOXYKTH 3 HpOTHOAKTEpiaJbHOIO Ta MPOTH-
OKCH/IQaHTHOIO aKTHBHICTIO MOXYTh 3a0e3NeYnTH KOMOIHOBaHWII MiJXiA IO JIIKyBaHHS ypaKeHb
pOTOBOi MOPOXHMHU. MOpPCBKI BOAOPOCTI € pe3epByapoM OaratbOX Oi0aKTHBHHX CHONYK 1
BB@KAIOTHCS IOTCHIIHHUMU KaHIUAATaMH JUIi BHUKOPHCTAHHS y MPHPOIHiA dapmaueBTui.
Kappaphycus alvarezii — MOpcbKka BOIOPICTb, sIKa IIUPOKO KYJIBTHBYETHCS JUIS XapyOBHX IOTPEO.
Hust excrpakuii 610aKTHBHUX KOMIOHEHTIB BOJOPOCTI BHKOPHCTOBYBAJIM PO3YMHHUKH Pi3HOT
MOJIIPHOCTI (€TaHoI, eTWialerar Ta XjaopodopM), GiToXiMiUHHMI aHANI3 3AIHCHIOBAIM METOIOM
ra3oBoi xpomarorpacgii/Mac-ClieKTpoMeTpii, TaKOXX BHBYIM iXHIO HPOTHOKCHAAHTHY, HPOTH-
MiKpOOHYy Ta IHMTOTOKCHYHY aKTHBHICTb. Bci ekctpaktu K. alvarezii mokasaid XOpoLly
MIPOTHOKCHIAHTHY aKTUBHICTH Ta IOTCHIIHY e()eKTHBHICTH II0J0 MATOTCHHUX MIKpOOPTaHi3MiB
pPOTOBOI TMOPOXXHMHHM. EKCTpakT Ha OCHOBI eTWialerary MaB Kpally IPOTHOKCHIAHTHY,
MPOTUMIKPOOHY Ta LWTOTOKCHMYHY Jil0 TMOPIBHSHO 3 XJIOPOQOPMHHUMH Ta €TAHOJIBHHUMHU
excrpaktamu. ITokasaHo, mo ekctpakth K. alvarezii € 6e31MeYHUMH JUIsl HOPMAJIBHHUX KIITHH Vero,
a ix iHribyroya akTHBHICTb Ha PaKkoBi KJIITHHM pOTOBOI NMOpOXHMHM (kiiTuHHI diHiT KB-3-1)
BUSABMJIACS HM3bKOIO. Lli BMCHOBKHM CBiguaTh NpPO MOXJIMBICTH BHKOpUCTaHHA K. alvarezii y

CTOMATOJIOTI4HIH MPaKTHIL 11 60pOTHOH 3 IH(EKIIIMHI TOPOKHUHU POTA.

KnwouoBi cmoBa: Kappaphycus alvarezii, MOPCbKi BOJOPOCTi, 3aXBOPIOBAHHS TTOPOKHUHHU

poTa, MapoOAOHTHUT, ITPOTHUOKCUAAHTHA, HpOTI/IMiKpO6Ha Ta HUTOTOKCHYHA aKTHBHICTb
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Beryn

310pOB’sl MOPOXKHUHH POTa — Ba)KJIMBA CKJIaJOBa TPHUBAIOTO Ta IMOBHOLIIHHOTO
cmoco0y XHUTTS. 300pOBa POTOBA IMOPOKHHMHA CBIAYUTH TPO 3AOPOBE TiNO,
ITIIBUIITYE€ CAMOOITIHKY, BIIEBHEHICTH ¥ CO01 Ta MOKpPAIIy€e COIiaTbHy B3a€MOIIIO.
3axBOPIOBaHHS POTOBOI HOPOXKHUHH HE 0OMEXKYIOThCS IOPOXKHUHOIO POTa, BOHH
COPUSIIOTH PO3BUTKY IHIIMX XPOHIYHMX 3aXBOPIOBaHb, TaKUX fAK Jiader,
CEepLEBO-Cy/IMHHI 3aXBOPIOBAaHHS, IIepeAdacHi IOJIOTH, HHU3bKa Bara Ta
peBmaroinuuii apTput. IIpnbdmmsno 100% mopocnux ta 60-90% niteii mMaroTh
npobiemMu i3 3yOamu. Kapiec, TiHriBiT, mapomoHTO3, BTpara 3y0iB, pak
MTOPOXXKHUHU poTa, OakTepiaabHi, TPUOKOBI Ta BipyCHi iH(EKIIiT — me e aeski
3aXBOPIOBAHHS MOPOKHUHU POTA, 3aHECEH] O CIHMCKY BcecBiTHBOI opranizamii
OXOPOHH 310pOB’s. Y OLIBLIOCTI MPOMUCIOBO PO3BMHYTHX KpaiH Y KpaiH, IO
PO3BHUBAIOTECS, XBOPOOM IOPOXHMHH pPOTAa € YETBEPTUM  BaPTICHUM
3aXBOPIOBAHHSM, siKe mimisrae nikyBanHio (Godha et al., 2015).

[TatoreHe3 3axBOplOBaHb IOPOKHUHHM pOTa TMOB’S3aHUN 3 PI3HUMHU
MIPUYMHAMHE, Cepell SKUX iHGEKIii, BIpyJeHTHI OiIKW, BHBUIPHCHHS BUTBHUX
paaMKaliB Ta OKHCIIOBAIBHHN CTpPEC, a TaKOXX  3arn0enb/HeKpO3 KIIITHH.
Baxano, mo0 mNpoayKTH 3 MOTYKHOIO MPOTHOAKTEpiallbHOIO Ta MPOTH-
OKCHJAHTHOIO AaKTHBHICTIO MOINIM 3a0e3nednTH KOMOIHOBaHMM HiAXim s
JikyBaHHS posznaniB potoBoi mopoxxHuHH (Cherian et al., 2019). I'omoBHUMHE
npobjeMaMH B)KE€ iCHYIOUMX aHTHOIOTHMKIB € CTIHKICTH OO HHUX OakTepidl Ta
TOKCHYHICTh. TOMy BHSABIEHHS HOBHX IPOTHOAKTEpiaTbHUX CITOJNYK i3
MPUPOTHUX JKEPEIl € HaraJabHOK HEO0OXiTHICTIO.

DITOKOMITIOHEHTH BOJOPOCTEH BBAXKAIOTHCS MOTCHUIMHMMHU KaHIHIATaMHU
IUIL 3aCTOCYBAaHHS K NPOLYKTU [UIA 3[0POB’S JIIOAMHHU, a TaKOX IKEPEIOM
Xap4yBaHHS. MOpPCEKiI BOJOPOCTI — 1€ pe3epByap LIHHUX 0I0aKTHBHUX CIIONYK
i3 PpI3HOMAHITHOIO CTPYKTYpOlO, IO MPHUBAOIIOE JOCIITHUKIB BEIUKAM
MTOTEHITIAIOM (DapMaIleBTUYHOTO PHUHKY. BiOaKTHBHI CHONYKH BHIUISIOTH 13
BOZOpPOCTEH 3a JIOIOMOTOI0 OpraHiYHMX PO3YMHHHKIB (METaHOJI, €TaHOI,
eTwianerar, xjaopodopm OyTaHos, rekcaH Ta iH.). PO3YMHHHMKM Ha OCHOBI
BYIUICHIIO 3aCTOCOBYIOTBhCS y (papManeBTHUHINA, XapyoBid, KOCMETHYHIA Ta
Ha)TOBI MPOMHUCIOBOCTI. BOHM BiZPI3HSAIOTHCS IIIJBHICTIO, TEMIEPATYPOIO
KUIIHHSA, 3MIMIyBaHICTIO, WIO JOMOMAara€ BHAUIMTH [IHUPOKHHA  CIEKTP
010aKTHUBHHUX CHOJYK 13 mpupoaHux mkepen (Miazek et al., 2017). JlocaimkeHHS
NeSIKUX BTOPHHHUX METa0ONITIB, TaKUX SK TOJI(EHONH, TEpIIeHH, CTEPUHH,
alleTOTeHIHU, IO NPOXYKYIOTBCSI MOPCKHMMH MaKpOBOJOPOCTSIMH, MOKAa3ajo
MTUPOKHHA CIIEKTp iX OiojoridHoi akTHBHOCTI (Sumayya, Murugan, 2018).

Mopceka MaKpOCKOIliYHa YepBOHAa BOJOPICTh Kappaphycus alvarezii
KynbTUBYeThCs B [HAi1l, @ininminax, Kurai, Anonii ta Kopei mis komepuiitaoro
BUAOOYTKY KappareHaHy — IOJicaxapHuiy, SIKUM 3aBASKH HOTO JKEJIOIYUM Ta
B’SDKYYUM BIJIACTHBOCTSIM BUKOPHCTOBYETHCS y PI3HHX Taly3iX XapyoBoi Ta
¢apmaneBTH4HOI TIpoMuUcIIoBOCTI. Ll BogopicTe Mae pi3sHOMaHITHI JiKyBalbHi
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BIIACTHUBOCTI, BKIIOYaroum mpotumiadernmuny (Nagarani, Kumaraguru, 2012;
Cyriac, Eswaran, 2016) Ta aktuBHIiCTh d-amina3u (Balasubramaniam et al.,
2013). IlpoBeneHni HamMu OiOXIMIYHI JOCIIIKEHHS BUSBWIHM, IO MOPCHKHIA
OpoModeHOII, TOTYKHHA TPUPOAHUN MeTaboiiT, mpucyTHit v K. alvarezii,
MOXK€ CTPUMYBATH Ta KOHTPOJIOBATH BipyJIGHTHI OLNKH, IO BHPOOISIOTHCA
MaTOTeHOM MaponoHTo3y Porphyromas gingivalis in vitro (Cherian et al.,
2019). Xoga Oynu mpoBeneHi pi3sHOMaHITHI HociimpkeHHs K. alvarezii 3 METOIO
BHBYEHHSI OTO JIIKyBaIbHOI aKTUBHOCTI, & TaKOX (DiTOXiMIYHOTO CKJamy, Joci
HEMa€ KOJHOTO CIEIiaTbHOTO JOCHIJKEHHS, SKe O MiATBEPAWIO MEIAUYHY
aAKTUBHICTH HOTO ()iITOKOMIIOHEHTIB ¥ 3aXHUCTi POTOBOT CHCTEMH.

Y naHOMy HOCHIJDKEHHI OCHOBHAa yBara MPUAUICHA TEPareBTUIHOMY
noreHmiany K. alvarezii y IiKyBaHHI 3aXBOPIOBaHb POTOBOI ITOPOKHHHH.
Exkcrpakmiro 3 6iomacu K. alvarezii 301iICHIOBaIN 32 JOIIOMOTO PO3YMHHUKIB
pi3HOT MONAPHOCTI, a (ITOXIMIYHHHA aHaIi3 TPOBOIHUIN METOJIOM Ta30BOl
xpomarorpadii/mac-ciekrpometpii  (GC-MS).  IlporubakrepianbHa  Ta
MIPOTUOKCHUIIAHTHA AaKTHBHICTh OJICP)KAHUX EKCTPakTiB Oyja IJOCITiKeHa
CTOCOBHO 1X (DITOXIMIYHMX KOMIIOHEHTiB. JKWUTTE3MATHICTH KIITUH Ta
MIPOTUPAKOBY aKTHUBHICTh €KCTPakTiB K. alvarezii BWBYAIM Ha IHIAX
HOpMaNbHUX KIiTUH (Vero) Ta KIiTHH paKy poToBoi mopoxxHuHH (KB-3-1).

Marepiann Ta MmeToan

Biomaca Kappaphycus alvarezii Oyna 3aKkyIjieHa B arponpoMHCIOBIH ¢ipmi
Prasmo Agro Private limited, Kym6akonam, TamimHan, [Hmis, MikpoopTraHi3Mu
IUIA BHBUYEHHS NPOTUMiKpoOHOI akTuBHOCTI mpuabani y MTCC (Konekuis
KyJIBTYp MIKpOOHUX THITB, [HCTHTYT MIKpOOHHUX TEXHOJOTiH, YaHmirapx,
Inpis). 3amisHi B eKClEepUMEHTaxXx MIKpOOPraHi3MH — TpaMIIO3UTHBHI
Staphylococcus aureus (MTCC 3160) i Bacillus subtilis (MTCC 441),
rpamHeratuBHi Escherichia coli (MTCC 1687), Pseudomonas aeruginosa
(MTCC 741), Klebsiella pneumoniae (MTCC 109) Ta tpubox Candida
albicans (MTCC 7253) — nmiaTpumMyBaiucst 3riJHO 3 MPOTOKOJIOM, BU3HAUCHUM
IactutryTOM KiTiHIYHUX Ta 1abopaTopHux ctanmaptiB (CLSI). Y ®-normuHanHS
3UNTyBal 3a Jomomoroio crnekrpodoromerpa (U-2910 HITACHI VYo-
BUAMMUN crmekTpodoromerp). [amoBa kucimoTa, KBEpUETHH, (DEHOIBHHI
pearent ®onina-Yoxkanerey (FC), kapbonart Hatpiro (Na,COs), HITpUT HATpilO,
rekcariapar xnopuny amominito (AICl; - 6H,0), rigpokcun Hatpito (NaOH),
B-kapoTuH, ackopOiHOBAa KHCJIOTA, HITPONPYCHI HATpil0, HITPOCUHIN
terpazonii (NBT), denasun wmerocympdar (PMS), HiKOTHHaAMiT-aacHWH-
muaykineotun (NADH), 1,1-mudenin-2-mikpunrigpasun (DPPH), mnepexwuc
BonHiO (H,0,), mumpodiaokcanmua Ta (IYKOHA30J OTPHMaHi Big KOMITaHii
Sigma, CLIA.
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Iliozomoska excmpakmy

TamoMu BOAOPOCTI MPOMHUBANM, BUAAISUIN emiQiTH, BUCYIIYBajdW B TiHi,
rmoApiOHIOBAIM Ta 30epiraau y XOJONWIBHUKY. 25 T mopomky K. alvarezii
excTparyBanu B amapaTi Coxciera 250 MJ PO3YMHHHKIB Pi3HOI MOJIIPHOCTI:
eranonioM (KAE), ermmarneratom (KAEA) i xmopodopmom (KAC). Ekcrpaktu
¢inprpyBanu (¢ineTpyBansHuid namip Whatman Ne 1), konuentpysamu (40 °C,
POTOpPHUIT BaKyyMHHWH BHITAPHUK) 1 CYNTIIA. BUCyIIeHI eKCTpaKTH 30epiraiu
npu -20 °C 10 momaibLIOro BHUKOPHCTaHHS. BifCcOTOK BHXOIYy €KCTpakTiB
K. alvarezii po3paxoByBanu 3a ¢hopmyioro, 3a3HadeHoro Hwk4de (Akwu et al.,
2019):

BincoTok Buxofy eKcTpakTy = (Maca BHCYIICHOTO eKCTpakTy K. alvarezii, T)/
(maca Bucymenoro K. alvarezii, T) x 100.

Dimoximiunuil ananiz

[Monepenuiti diToximiuauit ckpuHinr ekcrpakTiB KAE, KAEA 1a KAC
saificHioBain 3a Banu, Cathrine (2015). [opmanemie BuBYeHHsI (iTOCHONYK
IIPOBOJTHIIM 3a JIOTTOMOTOI0 Mac-CIIeKTpoMeTpii/razoBoi xpomarorpadii (GC-MS)
(mogens Trace GC Ultra ta DSQII, Thermo Fisher Scientific Limited).
[lapameTpr BCTaHOBIIOBAIM HACTYIHHM YHHOM: TEMIeEpaTypy HOpPTYy (QopcyH-
K, JDKepenia Ta inTepdeiicy miarpumysaiu Ha piBai 250 °C, 220 °C Tta 250 °C
BiamoBigHO. Temmeparypy medi nporpamyBanmu Ha 2 XB npu 70 °C, 150 °C mpu
8 °C/xB, mo 260 °C mpu 10 °C/xB. CniBBinHomeHHs po30uTTs 1 : 50 i BuUKOpHU-
CTaHWH 1HKEKTOp OYB i3 pekuMoM 0Oe3 posmieruieHHsS. HemomspHa KojoHKA 3
po3mipamu 0,25 mm ID x 0,25 mxm OD x 30 M noBx., mpuadana B Agilent Co.,
CHIA. Temii (ra3-Hociit) moctymaB 3i mBHIkicTio 1 wr/xB. Jliama3on
CKaHyBaHHA Mac-crmektpometpii 50-650 [Ja. Ilpu 200 °C mxepeno
MIATPUMYBAJIOCS 3 THCKOM Bakyymy nBuryHa menmie 40. Exepris ionizarmii —
70eV. HeliTpanbHi 4yacTHHKKA Oynu 3MeHIIeHi BOygoBaHuM ¢inbTpoM MS. [lns
imeHTHdIKaIiil CIIeKTPy BUKOPUCTaHi 1Bi BOyI0BaHi 0i0IIOTEKH CHCTEMH JaHUX
NIST 4 ta WILEY 9, gxi Manu moHax 5 MIH HOCHJIAHb. 3'€IHAHHS 3
JOCKOHAJIMMHU CIIEKTPaJbHUMU 3HaueHHAMH = 700 posrasganvcs jaunie sK
no3utuBHa ineHTHdikamis (Ganesh, Vennila, 2011; Rajesh et al., 2016). V
cupux ekcrpakrax K. alvarezii (KAE, KAEA, KAC) Bu3zHauamm BMICT
3arajJbHUX (peHOMIB Ta QIaBOHOIIB.

Busnauennsn 3azanvnozo emicmy ¢penonie (TPC)

3arampHuil BMICT (BeHOMIB B ekcTpakTax K. alvarezii BU3HAYaId METOIOM
pearenty FC (Singleton, 1999). ®enonbuuii pearent FC po306aBisiiu y cris-
BigHomeHHi 1.0 : 10. 5 mi1 po3seaeHoro pearenty ta 4 mu Na,CO; (7,5% w/v)
nmomaBanmu 1o 1 mu pizHEX ekctpakTiB K. alvarezii (KAE, KAEA ta KAC).
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CyMim 1HKyOyBaJld y TEMpPsBiI MPOTATOM 2 TOJ 3a KIMHATHOI TEMIIEPaTypH,
MOTIM 3YUTYBAJIM TIOTJIMHAHHS CIOEKTPY 0pud 765 HM 3a JOMOMOTOKO
cnektpodoromerpa. ['aoBy KHUCIOTY BHUKOPUCTOBYBAIM SIK CTAHAAPT 1 JUIs
kamopyBaHHasa. Bci 3pa3ku miArOTOBIICHI Ta JOCTIHKEHI B TPHOX MOBTOPHOCTSX.
3nauenns TPC Bupakanu sik Mr exBiBanieHTiB ranoBoi kucinotu (GAE)/T.

Buznauennsn 3azanvnozo emicmy ¢prasonoioie (TFC)

3aranpHuil  BMICT (DJIABOHOIMIB BH3HAYAIM 3a JOTIOMOTOI0 KOJOPH-
MeTpUYHOTO aHami3zy xjopuay amominiro (Ling et al., 2015). 1 M excTpakTiB
K. alvarezii 3minryBanu 3 4 Mi AUCTHIATY, noaaBanu 3 mi 5%-ro NaNQO;, yepe3
5 xB momaBamu 0,6 mi 10%-uuit AICl; - 6H,0O. Onepxany cymim iHKyOyBanm 6
XB IIPH KIMHATHIN TemnepaTypi, moTim goxasanu 2 ma 1 M NaOH. [lornmuHanas
BuMiptoBanu npu 510 HM 3a momomororo cnekrpodoromerpa. TFC pospaxo-
BYBaJIH SIK eKkBiBaJieHTH kBeprieTuHy (QE) y MI/T eKcTpakTy 3paska.

Bu3snauennsa npomuokcudanmuoi akmugrnocmi
AxmusHicmo sunyuenus paoukanie memooom DPPH

Panukan-nornuHalody aKTHBHICTh PIi3HUX eKCTpakTiB K. alvarezii Buz-
HaYaJd BIMOBITHO 10 MOJAU(IKOBAHOTO MPOTOKOJY, mpuitHaToro Ling et al.
(2015). 100 mxa DPPH (200 mxM y metanomni) momaBanu qo 100 mxn KAE,
KAEA ta KAC 3 pizHoto koHuenrpaiieto (20—100 MKr/min) y MIKpOIUTaHIIET 3
96 nyakamu. IHKyOyBamu mpotsrom 30 XB mpu KiMHATHIM TemIiepatypi Ta
BUMIpIOBANIM MOMNMHAHHA Tpu 520 HM 3 METaHOJIOM Y SIKOCTI OJIaHKY.
ACKOpOIHOBY =~ KHCJOTY BHKOPUCTOBYBAaJM SK IIO3MUTHBHUH  KOHTPOJIb.
AKTHBHICTh BWIIYYCHHs pamukaiiB 3a merogoM DPPH (Apppy, %) pospaxo-
BYBAJIM HACTYITHUM YHHOM:

ADPPH = (ABlank - ASample)/ABlank x 100.

IC5y po3paxoByBanu 3a rpadikom JiHiiHOT perpecii.
Ananiz sunyuenns paouxanis iz BUKOPUCIAHHAM OKCUOY A30MY

AHani3 BuiydeHHS paguKkaiiB i3 BukopuctaHHsM NO Bu3Hauau 3a
Moau(iKOBaHUM TPOTOKONOM, omucaHuMm Pradeep et al. (2018). 50 wxun
HiTponpycuay Hatpito (10 MM), docharroro Oydepa (1 MM) Ta KAE, KAEA
ta KAC (20-100 mxr/mi) 3mimyBamu Ta iHKyOyBamu 90 xB mpu 25 °C.
[ornuuanns 3untyBaxu npu 546 uM micns nonasanss 100 Mk peareHty ['puca.
AKTHBHICTh TIOTJIMHAHHS PAaIUKaIIB 32 OKCHIIOM a30Ty (Ano, %) pO3paxoByBajH
HACTYITHUM YHHOM:

ANO = (ABlank - ASample) / ABlank x 100.
ICs po3paxoByBanu 3a rpadikom JiHIHHOT perpecii.
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AxmusHicmb 8UTYYeHHs PAOUKANLE i3 BUKOPUCHAHHAM CYREPOKCUAY

AKTUBHICTh BUIYYEHHS paaukaly cynepokcuay (SO) Bu3Hauamu 3rigHO
Ramamoorthy et al. (2018). 300 MM HiTpocuHboro Tterpaszoiniro (NBT),
60 MxM denaziameracynbdaty (IIMC), 468 MmxM NADH (HikoTHHaMIiI-afcHIH-
IuHYyKIeoTua) rotyBanu B 16 MM mpuc-HCl-6ydepi 3 pH 8,0. 50 mxn NADH,
NBT 3wmimysanu 3 ekcrpaktamun KAE, KAEA ta KAC pi3HUX KOHIEHTpamii
(20-100 mxr/mi) i momimanyd y MikporpiaHmer 3 96 myrkamu. JlomaBamm
po3unH PMS, sxuii iHimioe peakiiro okucieHHsM NADH, mo6 BuaimuTu
cynepokcuaHuid pagukan i sMeHmmuTd NBT. Cyminn iHKyOyBasi npy KIMHATHIH
TeMITepaTypi MPOTATOM 5 XB 1 3UUTYBaIH MOTIWHAHHS pu 560 HM. AKTHBHICTH
BUIyYEHHsI paluKaliB HUIIXOM iHTiIOyBaHHS cynepokcuay (Aso, %) pos-
paxoByBaJIM HACTYTHHM YAHOM:

Aso = (Agiank — Asample) / Agtank X 100.
IC5y po3paxoByBanu 3a rpadikom JiHiIHOT perpecii.
Ananiz gunyuenus paouxanie i3 GUKOPUCMAHHAM NEPEKUCY 600HIO

Amnaniz BunydeHHs nepekucy BogHio (H,O,) mpoBoamnu moaudikoBaHUM
MeTonoM, aaantoBanuM jao Pradeep et al. (2018). Jlo 20 mxn H,O, (10 MM)
nmonaBamu 100 M excrpaktiB KAE, KAEA ta KAC pi3aux KOHIIEHTpariit
(20-100 mxr/mi) Ta momimanu y mikporutanmier. Jlonasanu docdaruuii 0ydep
(100 mxm) pH 5 (0,1 M), inkyOyBamu mianmer npu 37 °C npotsirom 10 xB,
3unTyBaimM  abcopOrmito mpu 230 HM. AHTHpamuKadbHy AaKTHUBHICTH 32
NPUTHIYEHHSM peaKlii MEepeKHCHOrO OKUCICHHA (A0, %) PO3PaxOBYBaH
3T1IHO 3 HABEJICHUM HIDKYE PiBHSHHSIM:

Am02 = (Agiank — Asample) / Agtank X 100.
IC5y po3paxoByBanu 3a rpadikom JiHiIHOT perpecii.
Excnepumenmu in vitro
Jlocnioocenns npomumixpoOHoi akmueHocmi

Jns mocniKkeHHsT MPOTUMIKPOOHOT aKTHMBHOCTI Oyno BifiOpaHO AEKinbka
MIKPOOPTaHi3MiB, BITOMHX K 30yIHHKA XBOpPOO pPOTOBOI TOPOKHWHH Ta
BHYTPIIIHBOMIKApHIHUX iHQekii. [IporubakrepianbHy Ta MTPOTHIPUOKOBY
aKTHBHICTh pi3HUX ekcTpakTiB K. alvarezii (KAE, KAEA ta KAC) Bu3Hauanmu
MmeronoM  mudysii  arapoBoi  cBepmioBmHHM. CTaHZapTHI — IpemapaTH
munpodiaokcaimH  Ta ¢uykoHazon (Sigma-Aldrich) BukopucTOBYBanmM SIK
MO3UTHBHHUIA KOHTPOJIb JJIs OakTepii Ta TIpuOKiB BignosigHo. KynbTypy
BupomyBanu mpu 37 °C mporsaroMm 24 T Ha MOXHBHOMY OyIbHOHHOMY
cepenosuili (6axrepii) mpu 30 °C npotsirom 48 T Ha KAPTOIUITHOMY CEPEIOBHUILI
3 JeKCTpOo3010 (rpubu). [HOKYIATH roTyBajld pO3YMHEHHSAM T000BUX KYJIBTYp Y
¢izionoriuniit cycnensii (0,9% NaCl) i perymoBainm po3uWH [0 OTPUMAaHHS
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kamamyTtHOCcTi 0,5 3a crammaprom Mak-@apnenga (106 KYO/mn).
CrepunizoBanmuii arap Mromiepa XiHTOHa BWIMBaNM Ha damky. llicms
3aTBEpIiHHS arapy IMOCIBHUM Marepial HAHOCHJIM Ha HOro MOBEPXHIO 3a
JOIIOMOTOI0 CTEPHIIBHOTO BaTHOro TammnoHa. CBepuioBuHU AiameTrpoM 10 mMm
poOMIM 3a [HOMOMOIOK CTEPUIBHOTO MNPOOKOBOro Oypa. Y CBEpAJIOBUHH
nogaBamu pisHi  koHuoeHtpauii KAE, KAEA Tta KAC, po3unHeHux Yy
mumetuicynbhokenai (20-100 mxr/mn). Cramgaptai mpemapata (40 MKT/mi)
JOJIaBANIA Y BIATIOBiAHI CBepIOBMHH. Yamiku iHkyOyBanmu npotsrom 18-24 rox
npu 37 °C (6akrepii) a6o 48 rox npu 30 °C (rpudu). ExciepuMeHT npoBOAMIH
Yy TPHOX ITOBTOPHOCTSX, CIIOCTEPITaad i BUMIPIOBAIM 30HY TaJbMyBaHHS POCTY
Ta MpOTUMiKpoOHY akTHBHICTh (Muhaidat et al., 2015).

Kummezoamuicmo Kiimun ma yumomoKkCudHi O0CALONCEHH S

Jns BHBYEHHS >KUTTE3NATHOCTI KJIITHH Ta IUTOTOKCHYHOI AaKTHBHOCTI
excrpaktiB K. alvarezii (KAE, KAEA Tta KAC) 3acrocoByBamu 3-[4,5-
OUMETHNTIa3001-2-11]-2,5-nudeninrerpasoniii 6pomia. AHami3 Ha Tia30iTOBHHA
curii (MTT) OyB BHKOpWCTAaHWH JUISI BUBUYEHHS JKHUTTE3NATHOCTI KIITHH Ta
UTOTOKCUYHOT akTUBHOCTI eKcTpakTiB K. alvarezii (KAE, KAEA ta KAC) y
HOpMaJbHUX (KMITHHHI JiHiT Vero) Ta KIITHHHUX JiHISX paky poOTOBOi
nopoxxauHU (KB-3-1). Kiituaun Vero — me i HOpMansHUX (HiOpoOiacTis,
OTPUMAaHHX BiJ] appUKAHCHKOI 3€JIEHOT MaBITH, 1[0 IIUPOKO BUKOPUCTOBYETHCS Y
JOCTI/DKEHHSIX IUTOTOKCHUYHOCTI, pocty Ta audepenmiamii kmitud (Elkady,
Ramadan, 2016). Jlimis KB-3-1 — 1me emimepMoimHi KIITHHH OpagbHOI
kapruHoMu JroamHU (Dai et al., 2009). Li minmii kuituH Oynu mpuadaHi B
HanionansHoMy HaykoBoMy weHTpi paky, Ilyna, Inmis, migTpumyBamucs i
KyJIbTUBYBaJIUCS y MoaudikoBaHoMy cepemoBumii Jymsoekko (DMEM),
noroBHeHOMY TeHiutiHoM (100 oguaunb/Mi), rayraminoM (2 MxM), 10%-ro
¢deranpHOIO0 Onvayoro cupoBatkoio (FBS) ta ctpentominnHoM (100 mMKr/mo).
[ToTiM KITITHHU KyJIHTUBYBAIH B iIHKYOATOP1 BYTJIICKHUCIIOTO Ta3y 31 3BOJIOKCHHIM
5% npu 37 °C.

Knituam ninii Vero Ta KB 3-1 mokpuBanm aBoma pisHUMH 96-TyHKOBHMH
Mikporianureramu 3 miockuM gaoM (1 x 10* kmiTHHY Ha TyHKY), iHKyGOBaHIME
npotsiroM 24 ron. Excrpaktu K. alvarezii micist ABOPa3oBOTO IOCIIIOBHOTO
po3Benenns (100-1,562 MKr/mi) momaBanu A0 KIITHH, iHKyOyBamu 24 ron 3
noxaibmuM gomaBaHHsaM 10 mxn MTT Tta iHkyOalli€ero mpoTsrom 4 Tof.
CepenoBuiie Bukunanu, nonaBamu 50 mxn JMCO i 5-6 pa3iB HaOupanu Ta
BUITYCKAJIM TIMETKOO JJIsl PO3YMHEHHS KPHUCTANIB opMasaHy, IO YTBOPIIIHCS,
uis HanmaHHS (ioneroBoro konbopy. llornmmHanHs 3umTtyBamu mpu 540 HM.
PozpaxyHku npoBoAuIH 32 GOPMYIIOHO:

% xurre3gatHocTi kiituH = (cepenns O/ 3pazka) / (OJ] konTpoito) x 100.
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byma moOymoBana kpuBa [03a-peaxilisi KOHIIEHTpalii 3pa3ka (MKT/MI)
npotu kutre3gatHocTi kimituH (%). Po3paxoByBanu 3HaueHHs [Csy (KOHIICH-
Tparis, cmeprenbHa 1 50% xritur) (Kumar et al., 2018).

Cmamucmuynuil ananis

Jns  TOpiBHAHHS 3HAYYIIOCTI PI3HUX EKCTPAaKTIB OyJI0 TIPOBEICHO
onHodakTopauii nucnepciiauit ananiz (ANOVA), a notim Tect Teroki. s
MOPIBHSIHHS ~ PI3HUII  3HAYYIIOCTI PI3HUX EKCTPAKTiB Ta  KOHTPOJIIO
BUKOpHcTOBYBaM Kputepii Jlamnera. Konmentpamito ICsy po3paxoByBamu 3a
JOTIOMOTOI0 PIBHAHHS HENiHIHHOI perpecii. CTaTHCTHYHHUHA aHaJli3 TPOBOAMIH 32
nonomoroto GraphPad Prism Bepcii 7.00 ans mporpamuoro 3abe3redeHHs
Windows (IIporpamue 3abe3neuenns GraphPad, La Jolla California, CIIIA).

PesynbTaTn

Bomopicts K. alvarezii ekctparyBanm eranonoM (KAE), etmmanerarom (KAEA)
ta xyopopopmom (KAC). BiacoTkoBuil BHUXiZ BHCYIIEHOTO EKCTPakTy 3
PO3YMHHUKOM CTaHOBUB 7,268% (1,817 1), 5,252% (1,313 1) 1 5,576% (1,394 1)
1 KAE, KAEA ta KAC BiamoBigHo.

Dimoximiunuil CKpuHinz

[Monepenuiti  ¢GiTOXIMIYHANA CKPUHIHT BHUSBHB HASBHICTh aJKaJOiIiB,
(eHONIB, CTEpPHUHIB, CTEPOIIiB, AUTEPIICHOINIB, (HIABOHOINIB, CAIOHIHIB,
[IIIKO3UIiB, OLIKIB, aMIHOKHCIIOT Ta ByTJieBoIiB (puc. 1).

Pesymeratn  Mac-cmiektpomeTpii / TasomBoi Xxpomatorpadii  (GC-MS)
excTpakTiB K. alvarezii cBigyaTh Mpo HAsABHICTb Y HUX Pi3HOMAHITHHUX JIETKHX
¢diTocnoNyKk 3 TPOTHOAKTEPiaJbHOI Ta MPOTHOKCHIAHTHOIO aKTUBHICTIO
(tabn. 1-3). B excrpakti KAE Mictarees 19 takux cronyk, y KAEA — 8, y
KAC 11. i cnonyku 3 QyHKIOIOHATBHHMH TpyHaMd, TaKUMH SIK QJIKaHH,
aNKeHHU, (PEHONM, JKUPHI KHUCJIOTH, CKIagHi e(dipu Ta ajblIeriiud, MaroTh
JKyBaJIbHI BIACTUBOCTI.

3aecanvruii emicm enony ma grasonoioie

3aransauii BMicT Genony (TPC) 6yB nomipro BumM y KAC, Hixk B iHIIHX
exkcTtpakrax. Y ekctpakti KAEA BinMideHO HailBHUIMIT MOKA3HHWK 3araJbHOTO
BMicTy ¢uaBonoiniB (TFC) (Tadun. 4).

JlaHi npescTaBieHi K CepeIHE 3HAUCHHS + CTaHIapTHE BiAXWICHHS (n = 3),
cratucTiyHO 3Hauymii mnpu p <0,05. BbyB mpoBemenuit omHOMAKTOPHHIA
nucniepciiianit anamiz (ANOVA), a norim rpymyBansHi Tectu Trloki; KAE —
eTaHoNMbHUN excTpakT K. alvarezii, KAEA — erwnaneratauit, KAC -
ximopoopmunii. GAE: exBiBaieHT TranmoBoi kucmotn. QE: ekBiBameHTH
KBEPLIETUHY .
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Puc. 1. Pesymbratn (iTOXIMIYHOTO CKpHHIHTY eKcTpakTiB Kappaphycus alvarezii. KAE —

eranonbHUH ekcTpakT; KAEA — etmnaneraramii; KAC — xmopodopmauMit

Tabnurs 4. 3araabHuii BMicT peHoTy Ta (piiaBoHoiniB B excTpakTax Kappaphycus alvarezii

Cupwit ekcTpaxT 3aranbHui BMIiCT (eHOTIB, 3aranbHuil BMIiCT ()JIaBOHOIIB,
mr GAE/r mr QE/r
KAE 26.802 + 0.000402 0.0356 +0.03
KAEA 26.795 £ 0.000173 0.269 +0.04™
KAC 26.154 £ 0.000574 0.222 £0.01™

IIpomuoxcuoanmna akmueHicmo

[IpoTHOKCHIaHTHA aKTHUBHICTh €KCTPAKTiB K. alvarezii mpencraBieHa B TaOI. 5.
Bei  excrpaktm  (KAE, KAEA Tta KACQ) 3HAYHO BUIIY

MPOTHOKCUJIAHTHY aKTWUBHICTh Yy MOPIBHSIHHI 31 CTaHJAPTHOIO acKOpOiHOBOIO
KHCIIOTOIO.

IIoKa3saJin

Tabnuug 5. [IpoTHOKCHIAHTHA aKTUBHICTh ekcTpaKkTiB Kappaphycus alvarezii

Excrpakt DPPH (ICso Mkr/mit) NO (ICsy MKr/Mmi1) SO (ICso MKr/mi1) H,0, (ICso MKr/mi)
KAE 52.06 +£0.21 172.7 £ 0.007 36.75+0.09 23.74 £ 0.06
KAEA 54.02 +£0.24 240.8 £ 0.21 54.42 +£0.31 23.88+0.11
KAC 53.55+0.42 140.5 +£0.13 50.35+0.24 9.603 +£0.12
AckopbiHoBa
30.01 £0.31 37.82+0.02 20.41 +£0.05 4421 +0.03
KHCJIOTa
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PesynmeraTi mocnimkenas merogoM DPPH mokazany akTHBHICTH BHITyYCHHS
panukaniB exkcrpakramMu B mnopagky KAEA > KAC > KAE. Ilopsmox
aktuBHOcTi B aHami3i Takuit: NOKAEA > KAE > KAC. Ananiz SO BusiBus
akTuBHICTh ountieHHs B opsaky KAEA > KAC > KAE. A mng ananizy H,0,
aKTUBHICTh OUMIICHHS BHUsBIeHa B mopsiaaky KAEA > KAE > KAC.

3nauenHs [Csy mpencraBieHi sIK CepeHE 3HAYCHHS =+ CTaHAapTHE
BimxuieHHs (7 = 3). CTaTUCTHYHY PI3HHUITIO y 3HAYYIIOCTI OTPUMYBAIH IUIIXOM
NOPIiBHSHHA Aii eKCTpakTiB K. alvarezii 3 KOHTpoJeM — aCKOPOIHOBOIO KHUCIOTOIO
(» < 0,05 ANOVA 3 noganemumu Tecramu [lannera). KAE — eranonpHuit
exctpakT K. alvarezii, KAEA — erunaneratauii, KAC — xnopodopMHUii.

IIpomumikpoona akmueHicms u{000 NAMOZEHHUX MIKPODie pOmo6oi nopoIcHUHU

IMpotumikpoona aktuBHicTE KAE, KAEA Ta KAC npu konnenTparii 20 MKr/mi
Oyna HynpoBOor. OpmHak 31 30UTBIIEHHSM KOHUeHTpamii 1m0 40 wMKr/min
crocTepiranocst 30iMbIICHHS MPOTHMIKPOOHOT aKTHBHOCTI MPOTH TIpaM-
MO3UTUBHUX 1 IpaMHEraTUBHUX OakTepil (puc. 2, 3).
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u 3 aureus B.subtilis mE coli K preumnonia m P geruginosa m C albicans

Puc. 2. IlporumikpoOHa aKTHBHICTh EKCTPakTiB Kappaphycus alvarezii Mmoo NaTOreHHUX
MiKp0OiB POTOBOT HOPOXKHUHHU.

KAE — eranonbuuii ekcrpakt K. alvarezii, KAEA — erunanerataunii, KAC — xmopodopmauii.
KokHa TOYKa BHpaKaeThbCsl SIK CEPEAHE + CTaHAAPTHE BIIXWJICHHS y TPHOX HOBTOPHOCTSX.
CratuctiyHo 3Hauymnie p < 0,05. OgHodakropuuii aucnepciiiumii aHaniz (ANOVA), motim Tect
Teroki. ** p < 0,01, *** p < 0,001, ns — HecyrreBi. IIpoTHMiKpOOHA AKTHBHICTH IMIPO-
(rokcanmHy Ta ¢urykoHa301y Oylia Haa3BUYAHO BUCOKOIO HABITh MPH HAHHIDKYIN KOHLEHTpALil,

TOMY HE BKJIIOUEHA JI0 Jiarpamu
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Puc. 3. IIpoTuMikpoOHa aKTHBHICTBb €KCTPaKTiB Kappaphycus alvarezii mono Staphylococcus
aureus, Bacillus subtilis, Escherchia coli, Klebsiella pneumonia, Pseudomonas aeruginosa

1a Candida albicans. A — F — ekctpakt KAEA, G — L — exctpakt KAC,
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M — R — ekcrpakt KAE. Konuenrpauii ekcrpakriB, mxr/ma: [ — 20; 2 — 40; 3 — 60; 4 — 80;
5 — 100. S — craHAapTHI mpenapaTH IHUIPOQIOKCAIMH Ta (DIYKOHA30J BHKOPHUCTOBYBAIU SIK

MO3UTHUBHUI KOHTPOJIb AJs1 OakTepiil Ta rpubiB BiAMOBIAHO

OpHaK aKTUBHICTh TECTOBaHMX €KCTPakTiB K. alvarezii Oyna MEHIIOO, HIxK
y CTaHAapTHUX npenapariB nunpodiuokcanua Ta ¢uykoHason. KAEA Oys
Oinbin epekTuBHUM TPOTH Bacillus subtilis Ta Klebsiella pneumonia, a KAC
Oinpmr edextuBHUM mpotH B. subtilis ta Candida albicans. CtocoBHO
Staphylococcus aureus TPOTUMIKPOOHA aKTHBHICTH YCIX EKCTPakKTiB Oyia
OJTHaKOBOIO.

Jocniosycenna yumomoxcuunocmi

AHai3 TUTOTOKCHYHOCTI MPOBOAMIIM IJIsl OLIHKH TOKCHYHOCTI OAEP:KaHUX
eKCTPaKTIB [UIIXOM MOHITOPHHTY pOCTy KIITHH B YMOBax in Vitro.
HutoTtokcuunicth exctpakTiB KAE, KAEA ta KAC Ha KIITHHHHX TiHiAX Vero
ta KB-3-1 Bu3Hauanu 3a gomomoroto aHamizy MTT. Sk BumgHo 3 puc. 4 i Tab. 6,
ekctpakT KAE moka3aB OuIhIIMK  BIiICOTOK JKUTTE3NATHOCTI KINTHH Y
HopMmanbHuX KiitHHax Vero (ICsyp mxr/mm: 178,87 + 0,112), 3a amm KAEA
(ICso mxr/mm: 151,95 + 0,123) ta KAC (ICso mkr/mm: 149,48 + 0,322).
BcranoBneHo, MO MHUTOTOKCHMYHA Mdisl e€KCTpakTiB K. alvarezii Mae TOPSIOK
KAEA > KAC > KAE.
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Puc. 4. IlutoTokcHyHa aKTHBHICTh eKCTpakTiB Kappaphycus alvarezii miono niHid HOpMaJbHUX

xiituH (Vero) Ta KIITHH paky poToBoi mopoxxuuuu (KB 3-1)

Ta6muus 6. MMokazuuku I1Csy npu aii excrpaxriB Kappaphycus alvarezii Ha jinii HopMaabHIX

kJiTuH (Vero) Ta KJIiTHH paky poroBoi nopo:xuunu (KB 3-1)

Excrpakt 1C50 MKI/MJ1 1711 JIIHIH KIITUH
Vero KB-3-1
KAE 178,87 + 1,12 209,010 £2,1
KAEA 151,95 + 2,45 106,705 £ 4,1
KAC 149,48 £2,01™ 156,074 £ 1,9

KAE — eranonbnuii exctpaxt K. alvarezii, KAEA — erunaueratuuii, KAC — xnopodopmunii. Jlani Bupaxeni
K mosioBuHa iHriOyrouoi konnentpauii (ICsp). KoxkHa TOYka BHpa)kaeTbcsi SIK CepeHE + CTaHJapTHE
BIIXWICHHS y TphoX NMOBTOpHOCTAX. ANOVA, notim ANOVA, notim tect Trioki. ** p < 0,01, *** p < 0,001,

ns — HECYTTEBI.
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Ha ocHOBi oTpuMaHHX pe3yJbTaTiB INPOBENEHO TOPIBHAIBHUN aHAIi3
010aKTHBHOCTI eKcTpakTiB K. alvarezii nns 3acToCyBaHHSI TIPH 3aXBOPIOBaHHSIX
NOPOKHUHM POTa. IX GylIo paHKMPOBaHO 3a 3pocTaHHsAM (Tabn. 7). Excrpakr
KAEA BusiBuBcs 6inbin eextuauM, Hixk KAE ta KAC.

Tabmuus 7. Pam:kyBanns 6ioakTuBHOCTI excTpakTiB Kappaphycus alvarezii moao naToreHis

Ne BionoriyHa akTHBHICTB KAE KAEA KAC
1 3araneHuii BMicT ¢penony (TPC) 1 2 3
2 3aransHuii BMicT ¢uaBonoiniB (TFC) 1 1 2

ITpoTHOKCHIAHTHA aKTHUBHICTh

3 DPPH 3 1 2
4 NO 2 1 3
5 SO 3 1 2
6 H,0, 2 1 3

IIpoTuMikpoOHa aKTHBHICTh

7 I'pam HeraTuBHi 6akTepii 3 1 2
8 I'pam mo3utuBHI OakTepii 3 2 1
9 I'pubu 3 2 1
10 Besnexa HOpManbHUX KIITHH (JKUTTE3/1ATHICTH q 2 3

KITHH Vero)

11 YyTIHMBICTh 0 KIITHH PaKy POTOBOI IIOPOXKHUHU

(UMTOTOKCHYHICTB 1070 KiIiTuH KB)

Oo0roBopenHst

Mopcbki BOIOPOCTi — 11e aBTOTPO(HI OpraHi3Mu, sIKi MICTATh IIUPOKHHA CIIEKTP
010aKTUBHUX MOJICKYJI, TAKUX SIK aJKAJOIAM, JIiAW, CTEPUHU, XIHIHH, METITUIH,
moJlicaxapuud, JIUTEePHeHOIAW, (IOPOTaHIHW, TONIKETUAN, TIINEPHHA Ta
¢enonu. OKpiM aHTHOKCUAAHTIB BUSBJICHI Pi3HI (PEHONBHI CIIONYKH, 110 MarOTh
3HauHy Qapmakonoriyny akTuBHIcTh (West, Crawford, 2016; Zhou et al., 2017).
MopchKi 4epBOHI BOAOPOCTI TaKOXK MO>KHA BiIHECTH IO KaTeropii opraHi3Mis,
mo MawTh Oarato Qitoximiunux BractuBocteld (Shameel et al.,, 2013).
Pesynbratu qociimkeHHs eKcTpakTiB K. alvarezii mokaszaau HOro eeKTUBHICTh
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in Vvitro TIpOTH 3aXBOPIOBaHb MOPOXKHWHU poTta. Bci excrpaktu K. alvarezii
MOKa3ajyl XOpOIly MPOTHOKCHIAHTHY aKTUBHICTH Ta NOTCHUINHY e€(EeKTHBHICTH
IOA0 MATOTeHHMX MIiKpPOOpraHi3MiB poToBoi mopokHWHH. lLle Moxke OyTH
TOB’13aHO 3 BUCOKMM BMICTOM (DJIABOHOIMIB Ta PEHOTBHUX CITONYK.

Bigomo, mo ¢eHoMM BHABISAIOTH MOTY)XXHY NpPOTHU3aNalbHY, MPOTH-
OKCHJaHTHY aKTHUBHICTb, IO POOUTH IX BaXKIIMBUMH TEPANCBTHYHUMH 3aCO0aMHU
MIpU 3aXBOPIOBaHHAX MOpoxHUHU porta (Cory et al.,, 2018). 3arampHuit BMICT
¢denonis (TPC) B excrtpakrax K. alvarezii cranouB 26,8—27,2 mr GAE/T.
®naBoHOIOM — 1e MATPYNH (EHONBHUX CIIONYK, IO MAarOTh MPOTUTPHOKOBY Ta
npotubakrepiansHy mito (Seleem et al., 2017). 3aranpHnii BMIicT (pr1aBoHOIMIB
(TFC) nopieasiao Butmii y KAEA (0,269 + 0,04 mr QE/T), ik y KAC (0,222 +
0,01 mr QE/r). Panime moBigomisiiocss mpo BUCOKWE BMICT (JIaBOHOIIB Y
BOJHUX Ta eTUiarneTaTHuX ekctpakrax (Lalopua et al., 2011; Kanatt et al., 2016)
i mo (I1aBOHOINM MOPCHKUX BOJIOPOCTEH MArOTh Pi3HY OiOJOTIYHY aKTHBHICTB,
BKJIIOYAIOYM TaciHHA BUTbHHX paaukaniB (Munir et al., 2013). GC-MS-anamni3
KAEA n03BOJMB BHSIBUTH HasSBHICTh HHU3KH CIONYK (aJIaHiH, 3-aHTPaHIIOI-,
MeTwinoBuil  edip, 2-PpypaHKapOOHOBOI KHCIOTH 3-TETpajeIioBuil edip,
OKTaZIcKaHOBY  KHCJIOTY, 1300yTui-mponas-1,3-aiin-nmukapOoHar, ¢raneBoi
KHUCIIOTH JIEIIOBHA 3,5-muMetrindeHuoBui edip, MUKI00yTaHATIETOHITPIII, 1-
metmi-2-(1-metun-erenmn), 2R, 3S, 4S)-3,4-emokcu-2-¢peHiNTiOOKTaHOBHIHA
i3oMep), AKi MaroTh NOTYXXHY AaKTHUBHICTh IpH JIIKyBaHHI Pi3HUX PO3JAMiB,
BKJIIOYAI0YH 3aXBOPIOBAHHS OPOKHUHU POTA.

BcraHoBieHo, MO eTWaleTaT € KpalluM PO3UYMHHHUKOM Uil BHJIYUYCHHS
JUTEPIICHOIIB, SKI € CEpeAHBONONSIPHUME cnoiykamu (puc. 1). [luteprneHu
MIPUTHIYYIOTH PICT POTOBUX OakTepiii, BIAMOBIMAIBLHUX 3a TaKi MATOJIOTii, SK
eHIONOHTHYHI iH(eKmii Ta kapiec 3y0iB (Veneziani et al., 2017). ®itocnonyku
13 POJ3UHOK, TaKi K TPUTEPICHHU, KUPHI KUCIOTH, aMiHOKHCIOTH, (pIaBoHOIAH,
OJICAaHOJIOBA KHUCIOTa, S-(TimpoxcuMmernn)-2-pypdypa, S-TiIpoKCUMETHII-2-
(bypanpreriz, oJeaHONOBHHA aNbIETil, 3YMUHSIIOTh PICT OIOILTIBKH, YTBOPEHOI
Porphyromas  gingivalis, =~ TapoJOHTONATOreH  YEPBOHOTO  KOMILIEKCY
(Chinsembu, 2016). Jlemun 3, 5-gumetmndeniiosuii edip ¢rameBoi KucIoTH,
MIOXITHUI TUTEPIIEHIB, SKWH BUSBICHO Hamu B ekctpakTi KAEA, 3a manmmu
Beulah et al. (2018), moxe matu mpoTubakTepianbHy aKTHBHICTh. BiH Takox
BHKOPHCTOBYETHCS ISl TOKPHUTTSI JSSKHUX IepopanbHuX mpemapartiB (Lara et al.,
2017; Rasmussen et al., 2017). 2-¢pypaHkapOOHOBOI KUCIIOTH 3-TETPaICIIITIOBHI
edip TakoX BUKOPUCTOBY€EThCA K QyHrinua ta 6akrepuuua. Cepell BUABICHUX
CIIONIYK ~ OKTaZiekaHoBa (abo cTeapwHOBA) KHCJIOTA Ma€ MPOTH3ANAIbHI,
MIPOTUPAKOBI, TPOTHUTICTAMIHHI Ta TMPOTHUEK3EMiYHI BIACTHBOCTI, IIHPOKO
BHUKOPUCTOBYETbCS B CTOMAaTOJOrii Ta kocMeronorii (Yamuna et al., 2017).
Pramitha et al. (2016) BcTaHoBWIM, WO eTWJareTaTHa (pakiis MOPCHKOI
BOZOpOCTi Sargassum wightii MICTUTb OKTaICLICHOBY KUCJIOTY.
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[IpoTHokcHIaHTHA aKTUBHICTE — 1€ 3JaTHICTH 3a1mo0iratu abo 3aTpUMyBaTH
py¥#HIBHI e(eKTH, CIpPUYMHEHI BINBHUMHU pafukanaMu. Jleski KomepuiiHO
JIOCTYIHI aHTHOKCHIAHTH (OyTwiboBaHWH riapokcmnanizon (BHA), ackopOart,
o-Tokodepoi, mpomiiranar) XiMidHO CHHTE3YIOTBCS 1 MOXKYTh BUKIHKATH
moOivyHi eexTH, 30KpeMa MOMIKOHKEHHsI MeviHKu. Lle 3My1rye qociiTHuKIB 10
aKTHBHOTO IOIIYKY HOBUX AHTHOKCHUIAHTIB 3 HPUPOAHUX IKepeld. MopchbKi
BOJOPOCTI € ©OaraTum JKEpesioM TakKuX CIONYK, BCE 1€ HEJOCTaTHbBO
JOCHiKeHNX. BifbHI paavKaad 3HAYHOIO MIPOI0 YTBOPIOIOTHCS Y MOPCHKHX
BOJIOPOCTSIX, IO 3a3HAIOTH Jii CBIT/a Ta KUCHIO SIK (DOTOCHHTE3YI0Ui OpTaHi3MHu.
Ile, B CBOIO Uepry, CTUMYIIIOE CHHTE3 0araTbOX MPOTHOKCHIAHTHUX METa0O0IITIB
IUIS TIOMOJIaHHS MOINKO/KEHL BHacmigok okuciaeHHs (Chaula et al., 2019).
Triphati et al. (2019) HOBiZOMIISIIOTE PO BUKOPUCTAHHS JIIKOMEHY 3 MOPCBKUX
BOJIOPOCTEH — KAPOTUHOIAHOTO IIrMEHTY 3 MPOTHOKCUAAHTHOIO BIACTHUBICTIO, B
JIeCsATh pa3iB OUIBIIOD, HDK MarTh anb(a-Tokodeporn, cedoBa KHUCIOTAa Ta
eKCTPaKT 3€JICHOTO 4Yalo, SKi € aKTUBHUMH CIOIyKamMu y OopoTsOi i3
3anaieHHsaM siceH. OKHCTIOBAIbHUM CTPEC BHKIIMKAE Pi3HI 3aXBOPIOBAHHS
MMOPOKHUHU POTA, TaKi K IMiJCIN30BUH (PiOpPO3 MOPOKHUHU POTA, JICHKOTLIAKIS
Ta paK MOPOKHUHU POTA.

AHTHOKCHIIAaHTH 3 TPHUPOIHHUX JDKEepes, Taki sk Bitamin C, celeH, NWHK,
B-KapoTHH, JIKOIMiH, KYypKyMiH, eIirairajioTeXiH-3-rajuiaT, KaTeXiHH, MaloTh
TEepaneBTUYHUN eQeKT NpW JIKyBaHHI paKy HOPOXXKHHHH pOTa, KAaHAWUAO3Y
pPOTOBOI TOPOXHWHH, TapoAOHTO3y Ta TiHTiBiTY (Vyas et al., 2018). Ili
PEUOBMHH JAONOMAraroTb CTPUMAaTH AaKTUBHICTh BUIBHOpaJUKaIbHUX a0o
peakTUBHUX (OPM KHCHIO, MOJIETIIYIOUN 3alajeHHs] TKaHuH siceH (San et al.,
2011). IlpoTmokcumaHTHA AKTHBHICTh MOPCBHKHX BOIOPOCTEH 3aJeXHTh Bif
KITBKOCTI Ta TIOJOXKEHHSI TiAPOKCHIIEHOI TPYmud Ha apoMaTHYHOMY KiJbIIi
(Zolotareva et al., 2019). Bci ekcrpaktu K. alvarezii (KAE, KAEA ta KAC), mo
MICTATH MOTY>KHI (DITOCITONYKH, BHSIBISUIA BHIIY HMPOTHOKCHAAHTHY aKTHBHICTH
MTOPIBHSHO 31 CTAaHAAPTOM — aCKOPOIHOBOIO KHUCIOTOHO.

Takox BCTaHOBJICHO, IO €KCTPAaKT Ha ocHOBi ermnaneraty (KAEA) mae
Kpamry MPOTHOKCHIIAHTHY, MPOTHMIKPOOHY Ta IUTOTOKCHYHY aKTHBHICTH, HiX
xiopopopmunii  (KAC) ta eranonmbHuit (KAE) excrpaktu. [lomepenni
nocuimkeHass K. alvarezii  (Sumayya, Murugan, 2017) mnokaszanu mnomiOHy
IIPOTUOKCUJAHTHY aKTHBHICTb.

PoroBa nmopokHMHA Mae 0e3J1i4 MaTOTeHHUX Ta HEMaTOTCHHUX aepoOHUX Ta
aHaepoOHMX MiKpoOiB. XBOpPOOHM pOTOBOI MOPOXKHHWHH, BKIIOYAIOUH Kapiec
3y0iB, apOJOHTO3, TIiHTIBIT, MOJIOYHHIIIO POTOBOI MOPOKHUHU Ta BHPA3KOBHUI
TiHTIBIT, BUHUKAIOTh 4Yepe3 BeNUKE CKyNYeHHS NaToreHHuxX MikpooiB. Lli
MIiKpOOH TPOAYKYIOTh Npo3amaibHi HUTOKIHM, IO MPH3BOAMTH 10 HaOPSKiB,
KpOBOTeUi, epo3ii siceH, MormumOjeHHS MipoK y 3y0ax Ta iXx BTpary. PoToBi
MiKpOOW TaKoX BiATOBIZAOTH 3a IHII XPOHIYHI PO3NAAH, TaKi sIK ayTOIMYHHI i
CEepLEBO-CYIMHHI 3aXBOPIOBaHHSA, peBMaTOimHUN apTpuT (Sharan, Vennila,
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2019). Staphylococcus aureus — 1ie TpaMITIO3UTHBHI iH(EKIiHHI OakTepii, 1Mo
MICTSTBCS y POTOBIM TMOPOKHWHI Ta BEPXHIX AMXANBHUX UUIAXaX. Bacillus
subtilis TaKOX MICTUTBCS y IITYHKOBO-KHIIKOBOMY TPAaKTi MtoauHu. Escherchia
coli 3HAXOOUTHCS B KHIICYHUKY 1 BUKIMKAE diapero depe3 3apaxeHy 1Ky Ta
Boay. Pseudomonas aeruginosa BUKNIHKae iH(EKIl CEUOBHBIAHUX NLISAXIiB Ta
LUTYHKOBO-KHUILIKOBOTO TpakTy. Klebsiella pneumoniae — xuikoBa OakTepis, aka
MOX€E CTIPUIMHHUTH iHQEKIlii, K0 BOHA IMOIHUPIOETHCS B KPOB ab0 JHUXanbHI
nuaxu. Bimomo, mo Candida albicans Buknukae iHgekmii y moaei,
BKJIFOUYAIOYM KaHIIU03 MOPOXKHUHU poTa. [loBimomisiocs mpo MPUCYTHICTh B
pPOTOBiM CHCTEMi YHCIICHHHX aepoOHUX MIKpoOiB, IO HaleXaTh A0 POJIB
Streptococcus 1 Staphylococcus, C. albicans ta E. coli (Daniluk et al., 2006).
B octaHHi pokH JOCHITHUKHA aKTUBHO BUBYAIH O10aKTHBHI CIIOTYKH, OTPUMaHI 3
MOPCBHKHX BOJOPOCTEH, 1 MOCHIKYBAIHA iX TEpPaneBTUIHY AaKTHBHICTH TPOTH
natoreHHux MikpoOiB (El Gamal, 2011).

Hamni gocmimkenns nokaszanu, mo ekcrpaktu K. alvarezii (KAE, KAEA Ta
KAC) BUSBISIFOTH MPOTHMIKPOOHY aKTHBHICTE MPOTH 3TaJaHuX BHUIIE TPUOiIB Ta
Oaxtepiii. KAEA BusiBuBcs edextuBHimmM, HiX Bacillus subtilis 1 Klebsiella
pneumonia, a KAC edexkrunimum 3a B. subtilis ta C. albicans.
[IpotrMikpoOHA aKTUBHICTH YCiX €KCTPAKTIB A S. aureus Oyna OTHAKOBOIO.
Y mnomnepemaromy pocmimkeHHi (Jennifer et al., 2015) BucmoBmoBamocs
MPUMYLICHHS, IO MPOTHUMIKpOOHA aKTHBHICTH EKCTPakTiB K. alvarezii moxe
OyTH TOB’s3aHa 3 HASABHICTIO B HUX (DITOCIIONYK, TaKUX SK XiHIHM Ta (DEHOJH.
Seetharaman et al. (2016) moBigomisiii Tpo MOAIOHY NPOTHOAKTEpiaIbHY
aKTHBHICTb METaHONBHOTO eKcTpakTy K. alvarezii mopo E. coli, B. subtilis,
S. aureus, P. aeruginosa ta P. vulgaris.

Bcranosneno, 1o ekctpaktd K. alvarezii € Oe3neyHUMH OO0
KUTTE3JATHOCTI KIITHH Ta IMTOTOKCUYHOI Aii Ha HOpMaibHi kiniTuHU. KAE MaB
HaWBHIMUN BIJCOTOK JKUTTE3NATHOCTI KIITHH y HOPMaIbHHX KIITHHAX Vero
(ICso mxr/mim: 178,87 + 0,112), 3a aum KAEA (ICso Mxr/mir: 151,95 £ 0,123) Ta
KAC (ICsy mkr/mm: 149,48 + 0,322). Lli 3nauenns ICsy Oynau BUIIUMHU 3a
3HAYCHHS CTaHIAPTHOTO MpernapaTy MUCIHIATHH (XiMiOTEeparieBTHIHHM TIperapaT
JUIS JTIKYBaHHsI 3aMyIIeHOr0 TUIOCKOKITITHHHOTO Paky pPOTOBOI MOPOKHUHH) Y
kimituHax Vero (76,69 mxr/mi; Andreadis et al., 2003), ski BU3HaHI Oe3MeYHUMHI
JUIT HOPMAJbHUX KIITUH. ToMy OyJI0 pEKOMEHIOBAHO TPHUBAJC BIKUBAHHS
exctpakty K. alvarezii Iyis MiIBUINEHHS MPOTHOKCUAAHTHOTO TMOTCHINATY Ta
3aXUCTY BiJ] MEPEKUCHOTO OKUCIICHHS JIMiiB TKAHWH Ta MONIKOJHKCHHS KIIITHH
(Nagarani, Kumaraguru, 2012).

Excrpakt K. alvarezii BUKIMKamu ayke ciabKe MNPUTHIYCHHS POCTY
KIIITHH paKy poToBoi mopoxHuHH (kmithHHI JiHil KB-3-1). IIpo neil HU3bKMiA
OATOTOKCHMYHMMA edekT cBimuats Bumii 3HaueHHS [Cs9 (KAEA: 106705 +
0,41 mxr/mn, KAC: 156,074 + 0,19 mxr/mn i KAE: 209 £ 0,21) mxr/mn)
MOpPiBHIHO 3 Ai€ro nucmiatuny y kiaitmHax KB-3-1 (6,90 mkr/mi) (Campos et
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al., 2017). Iami aBTOpM TaKOX BiAMIYaTd HU3BKHH ITMTOTOKCHYHUH €(eKT
exctpaktiB K. alvarezii Ha iHIII JiHIT KIITHH paKy, Taki K JiHiA paKy IAHKA
matku Hela (Lau et al., 2014) ta ninis xiitus remaromu HepG2 (Ariffin et al.,
2014). Omnak 3a inmuvu nqaaumu (Chang et al., 2017), ekcrpaktu K. alvarezii
BUKIIMKAJIM 3MeHIIeHHs1 pocty KiaithH MCF-7 (kmiTHHHA JTiHIS paKy MOJOYHOI
3ano3n) 3 84,91 no 0,81%, a 3nauenns 1Csy cranoBmio 4,1 + 0,69 mr/mn. [pu
TOCITIDKCHHI OYHUIIEHOTO TIoJlicaxapuIy Kalma-KappariHaH, OTPUMaHOTO 3
K. alvarezii, Takox OyJo BUSBIEHO NMPOTHPAKOBY aKTUBHICTH CTOCOBHO B16F10
(kmiTHHHA JiHIS paky MenaHomMHu) Ta 4T1 (kimiTWHHA JiHIS paKy MOJOYHOI
3aJ1031), IO HECYTh MoJeNi Mumei-kceHoTpancmianTaTiB (Kiruba et al., 2018).
Li pe3ynbTaTy CBigUaTh MpO Te, 110, X04a eKCTpakTu K. alvarezii He eheKTUBHI
U 1HriOyBaHHA POCTY KIITHH paky MOPOXHHMHU pOTa, BOHU MOXYTb OyTH
epeKTUBHUMM IpU IHIIMX BHUAAX PaKy, TAKUX SK paK MOJIOYHOI 3aJI03H.
[lomanpmri IUTOTOKCHYHI MOCHIIPKEHHS 3 OYHUINECHOI (PaKIi€lo aKTHBHUX
CHONYK 3 eKCTpakTiB K. alvarezii HOMOXYTb NPOSICHATH MUTAHHS MPUTHIYECHHS
MIBUIKOCTI POCTY PAKOBHUX KJIITHH.

BucHoBkH

OTpumMaHi pe3ylnpTaTH AOCTIKEHb CBiAYaTh MPO MOKJIMBICTH 3aCTOCYBaHHS
eKCTpakTiB UepBOHOI BomopocTi Kappaphycus alvarezii pu 3aXBOPIOBaHHIX
MOPOXKHUHU poTa. Bukopucranns ¢itocnonyk K. alvarezii mpu BUPOOHHUITBI
CTOMATOJIOTIYHUX TOBapiB, TaKUX SIK Telli IS MOPOXHHUHU POTa, OCBIXKYBad
IUXaHHs, PIAWHA i1 TOJIOCKAHHSA poTa, 3yOHA ImacTta, a TaKOX IPOMYKTIiB
XapuyBaHHS Ta HAMoOIB, TOMOMOXKE MiATPHUMATH 370POB's 3y0iB CIIOKUBAUIB IUX
MPOAYKTIB. AJe A MATBEpAKEHHS UX (akTiB MOTPiOHI IIe AOCTiIKEHHS in
vivo. Xoda B CTOMAaTOJIOTIYHUX MpPOrpaMax BUKOPUCTOBYETHCS OOMEKEHHH
Ha0ip PEYOBMH 3 MOPCBHKHX BOJOPOCTEH, HEOOXiTHO TMOKPAIyBaTH PEKUM
MOJNANbIIOT0 KOHTPOJK Ta MPOBOJMTH BIANOBIMHI  JOCHIJKCHHS IS
cTapmapTu3amii goctymHocTi K. alvarezii y CTOMATOJNIOTIYHHX TPOIYKTax Ta
BHUBUYEHHS HOTO €(EKTiB.
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Oral infections (gingivitis and periodontitis) and oral cancer are under rise in developing countries.
Products with antibacterial and antioxidant activity can provide a combined approach to treat oral
disorders. Marine algae is a reservoir of rich bioactive phytochemicals and are considered to be
potential candidates in natural pharmaceutics. Kappaphycus alvarezii is a marine algae widely
cultivated for food applications. The current study investigates the phyto-pharmacological
properties of K. alvarezii for oral diseases. Different polarity solvents (ethanol, ethyl acetate and
chloroform) were used in the extraction of bioactive components of K. alvarezii, partially
characterized by GCMS and studied for their antioxidant, antimicrobial and cytotoxic activity. All
the K. alvarezii extracts exhibited good antioxidant activity and potential efficacy against oral
pathogenic microbes. Although K. alvarezii extracts were found to be safe for normal Vero cells,
their inhibitory activity on oral cancer cells (KB-3-1 cell lines) was found to be low. These
findings have suggested the possibility of K. alvarezii using in the dental preparation/product to

combat oral infections.

Key words: Kappaphycus alvarezii, marine algae, oral disease, dental applications,

periodontitis, antioxidant, antimicrobial and cytotoxic activity
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