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MEMBRANE-ACTING EFFECTS OF CAROTENOIDS
DERIVED FROM THE TUNIC OF ASCIDIA
HALOCYNTHIA AURANTIUM

E.S. Motorya', T.N. Pivnenko', A.K. Gazha?, L.A. Ivanushko?,
V.N. Vorontsov?, N.M. Sanina®

' TINRO-Centre (4 Shevchenko Lane Viadivostok 690091

Russia), > Research Centre of Epidemiology and Microbiology of
the RAMS, Siberian Branch (1 Selskaya St. Viadivostok 690087
Russia), * Far Eastern National University (25 Oktyabrskaya St.
Vladivostok 690950 Russia)

Summary — The paper discusses immune-response modulating
and membrane-acting effects of carotenoids derived from the
Halocynthia aurantium ascidia tunic and gives consideration
to 12 components, among which xanthophylls are dominant.
These are: astaxanthin, alloxantin, diatoxanthine, halocynthi-

axanthine, fucoxanthinol, and methylxanthine. Halocynthiax-
anthine is peculiar to this form and used to identify halocynthi-
axanthine-based drugs. Original patented method has allowed
to derive oily extract from the ascidian tunic registered as di-
etary supplement. As shown, this medication induces bacte-
ricidal and phagocytic activities of neutrophils, antioxygenic
properties of blood serum, inhibits peroxidation, and produces
anti-inflammatory and hemostimulating effects. The ascidian
tunic carotenoids have membrane-acting properties and ca-
pability to be bound together with phospholipids and stabilize
membrane structure. The findings allow recommending the
dietary supplement “Ascidian-Derived Oily Extract” for ad-
vanced clinical testing.
Key words: ascidia, carotenoids, functional activity of neutrophils,
membrane-acting effects.
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HEOMWUTWJIAH — HOBbIA UMMYHOMOAYNATOP U3 MUAUWN CRENOMYTILUS GRAYANUS

Karouesvie crosa: noaucaxapuovt, 6ecno3eoHouHble, UMMYHOMOOYAUPYIOUASE AKMUBHOCb.

HccnemoBaHa MMMYHOMOIYIMPYIOIIAS M IIPOTHMBOBOCITAIM-
TeJIbHasi aKTUBHOCTb HEOMUTHWIAHA — MOJIMcaxapuaa U3 MUIUN
Crenomytilus grayanus. B oTauuue OT paHee BbIACJIEHHOTO U3
9TOH X€ MUIUM IONIKMCAaXapuaa — MUTHIaHA, HEOMUTUIAH HE
MPOSIBJISIET a/IEPTU3UPYIOLINX CBOMCTB, T.K. COAEPXKUT He 00-
nee 1,5% 6Genka. B akcnieprMeHTe TTOKa3aHO, YTO HEOMUTHIIAH
Ha 25—-30% ycuiamBaer (paroluTapHyl0 aKTUBHOCTb Makpoda-
roB in vitro v 6ojiee 4eM B 2 pa3a 10 CpaBHEHUIO ¢ MUTUJIAHOM
TTOBBIIIIAET AKTUBHOCTH JIM30COMATIbHBIX (hepPMEHTOB MaKpoda-
TOB U CTUMYJIMPYET (POPMUPOBAaHME aKTUBHBIX (POPM KHCIOPO-
na. [1pu aTOM, Tak ke KaKk U MUTWIaH, HCOMUTWIAH He obJa-
JAeT TOKCMIECKMMHM CBOMCTBAMMU M Vivo Y He TIPOSIBIIET IIUTO-
TOKCHYECKOW aKTUBHOCTH M Vifro. YCTaHOBJIEHO, YTO HEOMU-
TUJIaH CIIOCOOEH CHMXKATh YPOBEHb MEPEKUCHOIO OKMCICHUS
JIMTTIUIOB W aKTUBHOCTh HUTPOKCUACHHTA3bl. CHeslaH BBIBOJ,
YTO MUTWJIAH BCJIEACTBUE OIMMCAHHBIX CBOICTB MOXET CIIy>KUTh
OCHOBOI [IJIs1 TIOJTy4eHHUsI JIeKaPCTBEHHBIX IIPEapaToB.

IMouck peryassTopoB MMMYHHBIX IIPOIECCOB IIPHUBICKA-
€T B MOCIEOHNE MECITUICTUS IPUCTAIbHOS BHUMaHME
OOJBITIOTO YMClia WcciiefnoBarenieil. BemecTBa, okasbl-
BalOIINE peTYIMpyollee BIUSHUE HAa MMMYHHYIO CHUC-
TeMy, OJIyYIA O0IIee Ha3BaHNEe MMMYHOMOIYJISITOPOB.
K HIM oTHOCSITCS pa3IuIHBIe XUMUYISCKIE COCTMHECHNS,
BaXXHOE MECTO CpeIy HHMX IPUHAMICKUT OMOTIIMKA-
HaM — TIOJIMcaxapuiaM U TIMKOKOHBIOTaTaM IIPUPOII-
HOTO IIPOUCXOXICHMSI. B KauecTBe IMMYHOMOIYJIATOPA
W3 pa3INIHBIX BUOOB MUIN, oOUTaOmuX B AMMoHCKOM
n YepHoMm Mopsix, paHee HaMM OBLI BBIACICH OWOIJIM-
KaH — MUTWJIaH, UCCIIEAOBAaHBI €T0 (PU3NKO-XUMNICCKIE
1 Omojormueckre cBoicTBa [2]. OmHAKO IPUCYTCTBHUE
IMOTEHIINAIBHO aJIJICPTOTeHHOM OEJIKOBOI KOMITOHEHTHI
(3—8%) orpaHMUYMBaeT UCTIOJB30BaHUE STOTO OMOTTUKA-
Ha B Ka4eCTBE MEANIIMHCKOTO IIpeIrapara.

Yukanosen Mpuna BraguMupoBHa — KaHI. XMM. HayK, CTapIIAi
HayuyHblil cotpynuuk TUBOX IBO PAH; ten.: 8 (4232) 31-07-19;
e-mail: ivchik6@mail.ru.

Llenpro HaCTOSIIEH PabOTHI SIBUJICSI CPAaBHUTEILHBIN
aHaJIN3 OMOJIOTUYECKOM aKTUBHOCTH HEOMUTHIaHA (OeI-
KoBasi KOMIIOHeHTa He 6ojee 1,5%) u MUTWIIaHa, BbIIe-
JIeHHBIX U3 Munnu Crenomytilus grayanus.

Marepuaa u metoabl. Mcrionb30Banvch MEPBUYHBIE
KyJBTYPBI KJICTOK MJICKOIMTAIONINX W TEXHUKH MOJIE-
KYJISIPHBIX (DJTyOPECIIEHTHBIX 30HIOB. ODKCIIEPUMEHTHI
BBIIIOJIHEHBI Ha MbImax aguauii CD-1 (Becom 19-21 1),
CBA (camku Becom 19—21 1) u Balb/C (Becom 18—20 r).
MpImm comepXaluch B CTAHIAPTHBIX YCJIOBHUSIX BUBAPUS
THUBOX IBO PAH c cobmoneHneM IpaBUI M MEXIY-
HapOIHBIX peKoMeHaaumii EBporreiickoit KOHBEHIIUM 10
3aIIATE ITO3BOHOYHEIX XMBOTHBIX, MCIOJB3YeMBIX LIS
SKCIICPUMEHTAIBHBIX M HAYIHBIX IICICH.

st ompeneneHuss OCTPON TOKCWYHOCTU PacTBOP
HEOMWTIIaHA B TUCTUJUTMPOBAHHON BOJE B PA3TMIHBIX
KOHIICHTPALMSX BBOOWIN BHYTPHOPIOIIMHHO B 00BbeMe
0,5 mur Ha XMBOTHOE (ITT0 5 MBIIICH B KaXIOI TPYIIIIe).
HaGmiogeHne n olieHKa TOKCHYecKoro 3ddexra mpoBo-
IWJINACH B TeUeHne 12 mHeil.

Hns onpeneaecHNST IUTOTOKCUIECKON aKTUBHOCTH in
vitro Torydaau JTUMQOIINTEI U3 CEJIE3¢HKM MBIIICH JIH-
Hun CD-1 [9]. B ayHKMU 96-TyHOYHOTO IIaHIIeTa BHO-
cru 110 20 MKJI HCOMHUTIUIaHA B Pa3HBIX KOHIICHTPAIIMSIX
u 1o 200 MK cycrieH3uu cIuieHouuToB (2—5x10° xie-
TOK/M1) 1 nHKyOompoBanu 1 gac mpu 37°C. 3areMm B Kaxk-
IIyI0 JIYHKY go0aBisumi o 10 MK pacTtBopa (iryopeciie-
wHananerara (50 MKr/mii) B IMMETWICYIb(oKcume u
cHoBa MHKyOupoBanu 15 muH npu 37°C. Kiretku o0yda-
JIM CBETOM C JUIMHOW BOJMHBI A_ =485 HM, (iryopecueH-
LU0 peructpupoBanmu mpu A =518 uM. M3mepenue
TIPOBOIWIIN C TIOMOIIBIO (hIyOPECIEHTHOTO IIJIaHIIETHO-
ro ¢doromerpa Fluoroskan Ascent (Thermo Labsystems,
Ounnsgaaust). Bee aKcnmeprMeHTH TOBTOPSUTH TBaXKIBI.
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3a 100% npuHuMaau (QIyopecLEeHIUIO JYHOK, B KOTO-
peIle BMECTO HCCIIEAYyeMOTO BeIlecTBa JTOOABIISUIM IO
20 MKJ1 (pu3pacTBOpa.

Hnsa ompemelleHUs] TU30COMAJIbHOM AaKTUBHOCTH B
OPIOIIMHHYIO IIOJ0CTh MEIei nmuAann CBA BBOmMIM
TeCTUpPyeMBIe TpenapaThl B KoHIeHTpaumu 300 MKT Ha
0CO0b: 3 MBI — MUTIWJIAH, 3 MBI — HEOMUTHJIAH U 3
MBIIIN — (U3pacTBOp (KOHTPOJIb). Yepes 4 mHS Mo METO-
ny P. Anamca [1] monyyanu Mmakpogaru u3 nepuToHeallb-
HOM XMIKOCTU U TIOMEIIAJIM UX B CITeIIMAIbHBIC KaMephI
IUIST aHajau3a n3ob0paxkeHuii. Ha KiieTouHbIii MOHOCIION
Hanocwn 200 MKJI pacTBopa (DIIyOpecIieHTHOTO 30HIa
(akpmaHOBBIM oOpaHXKeBHIN, 10 MKM KoHe4YHas KOH-
LeHTpaINs) B QU3HOIOTMTICCKOM PACTBOPE M OCTABIISLIA
Kamephl B TepMocTaTe ipu 37°C Ha 30 MUH, TTOCJIe YeTO
KJICTKY TPYKIBI OTMBIBAIN (pr3pacTBOpPOM. 3aTeM KaMe-
pPBI MOHTHPOBAJIM Ha IIPEIMETHOM CTOJIe (hITyOpECIICHT-
Horo MuKpoumToMeTpa Axiovert 200 (Zeiss, Tepmanmst)
W TIPOBOMWIM W3MEpEeHHWE WHTEHCHUBHOCTHU (hiIyopec-
LEHIINU KJIETOK C MCIOJIb30BAHUEM CHUCTEMBI PETHCTpa-
miu ¢ayopecueHTHoro mi3oopaxenus: (Cairn Research
Ltd., Aarmus). Kirletku o0ydaiy CBEeTOM JJIMHOM BOJI-
Hbl \_ =488 HM, (DJIyOpECLIEHIINIO PETUCTPUPOBAIU TIPU
A, =520 M.

HNurercuBHOCTh (aayopecueHunu 300 ciaydaitHO
BBIOpAaHHBIX M300paxkKCHWI M OIICHKY JIM30COMAaJbHOM
aKTUBHOCTH B KJIETKAX OCYIIECTBIISUIM MHCTPYMEHTAIb-
HBIMHU cpeacTBamu rporpammbl AQM Advance 6 (Kinetic
Imaging Ltd., Aurnus). Bce akcneprMeHThI BBITTOJHSLIN
TPYCKABL. JIM30COMANIBHYI0O aKTUBHOCTH PACCUMTBIBAIIM,
npuHumMas 3a 100% akTUBHOCTb MaKpO(aroB KOHTPOJIb-
HOW TPYMITHI.

Hdnsa ompenelleHUs] aKTHUBHBIX (OpM KHCIOpoma
(ADPK) mMMyHHM3a1IO MBIIIEH TeCcT-TIperapaTaMy 1 T10-
JIydeHre MakpodaroB IMpOBOIIIN KaK B IPEOBITYIIECM
sKcriepuMenTe. Ha KiteTouHbIir MoHocoi Hanocwiu 200
MKJI pacTBopa (PIyopecLieHTHOIO 30HOa (IUXI0podIyo-
pecuenH-nuaneraT, 10 MKM KOHeYHAasI KOHIICHTPALWS) B
duspacTBope 1 ocTaBisiii B Tepmoctare pu 37°C Ha 10
MWH. 3aTeM MOHOCJIO TPMKILI OTMBIBAIN (DM3PACTBO-
pOM, TIOCJIe YeTOo KaMephl MOHTHPOBAIN Ha IIPESAMETHOM
crosie (PIyopeclleHTHOTO MUKPOLIMTOMETpa U TIPOBOIM-
JIN I3MEPEeHNE MHTCHCUBHOCTH (DITyOPECIICHIINH KIIETOK.
3a 100% npunumanu konudectso ADK, nponyuupyemoe
MakpodaraMu KOHTPOJIBHOM TPYIIITHL.

Omnpenenenne GaromuTapHON aKTUBHOCTH KIIETOK,
00pabOTaHHBIX TECTHUPYEMBIMH BEIIECTBAaMM, IIPOBO-
JIVUIM B COOTBETCTBUAM C OOIIETTPUHATON METOINKOM [6].
sl OIleHKM MHTEHCUBHOCTHU (Darommro3a U peaKkIuu
BHYTPHUKJICTOUHOTO KWJIJIMHTA MCIIOJIb30BaIN OaKTepUH
Staphylococcus aureus, MedeHHBIE (IIyOpeCIeUH-M30-
THOIIMAHATOM. AHaIU3 (aromuTapHON aKTUBHOCTH
MIePUTOHECATLHBIX MBIIIMHBIX MaKpo(aroB IIPOBOIVIIN
COMIACHO TIPOTOKOIY KoMmItaHUM «Moekymsap [Ipooc»
[12]. Makpodaru monydanm U3 IepUTOHEATbHON KU -
Koctr MbImei muauit Balb/C [1]. KieTounbrii MoHO-
CIIO CHMMAJM C IIOBEPXHOCTH YallleK C ITOMOIIBIO

ckpenepa. Paboyast KoHIIeHTpaLMsI cocTaBisuia 2—5x10°
ki1./Mi. TectmpyeMble BelllecTBa aHAIM3UPOBAINCH B
pa3TUYHBIX KoHIeHTpamusx: 1 mr/mia, 100 Mxr/mi, 10
MKr/Mi1, 1 Mxr/mit, 0,1 MKT/MII B 4 IOBTOpax Ijisl KaX-
IIOM KOHIICHTPAIINH.

BaussHne HeoMHuTHMIIaHA Ha aKTUBHOCTb HUTPOKCHII-
CHHTA3BbI 1 IIPOIIECCH ITIEPEKMCHOTO OKUCIICHNS JINTINIOB
(ITOJI) B erkux M3yJan Ha TpeX KypsAIIuX T0OpPOBOJIb-
Hax Imocjie nHraxsuuy 3 1 10 Mr HeoMUTHIaHA Ha 4ejI0-
BeKa OomHOKpaTHO. Ilocie WMHTalasmmu 5 MJI COOTBETC-
TBYIOIIIETO PacTBOpa C IOMOIIBIO YIBTPAa3BYKOBOIO WMH-
raisitopa «Potop» (Potop, bapnaym) omnpenensumm ypo-
BEHb HUTPUT-MOHA W MaJOHOBOTO auanpaeruaa (MIA)
B KOHJIeHcaTe Bblabixaemoro Bosayxa (KBB) B TeueHue
TIEPBBIX CYTOK [4].

M3zydeHne amiepru3upyoIInx CBONCTB HCOMATHIaAHA
W MUTHWJIAHA TIPOBOAWIN B COOTBETCTBUU C OOIICTIPUHS-
TOU MeTtoaukou [S]. JIJIsl OLlEHKM peakluu TUrnepyyBC-
TBUTCIBHOCTU 3aMelmjicHHOTo Trma 30 MEBIIIeH JTMHUN
CBA (1o 10 XWBOTHBIX B TPyIIle) CCHCUOMIN3NPOBAIN
OIMHOKPATHO ITOOKOXHO (B OCHOBAaHME XBOCTAa) dMYJIb-
CHeil TecT-TIpenapaToB B MOJHOM ambioBaHTe PpeifHma
(1:1) B 06weme 60 Mk (300 MKr Ha MbIiib). s mpuro-
TOBJICHUS 3MYJbCHN HCIIONb30Bad (hm3pacTtBop. 2Ku-
BOTHBIM KOHTPOJIBHO TPYIIIIHEI BBOAWIN BMECTO IIpelra-
pata 60 MKJI agbloBaHTa ¢ puspactBopoM. Ha 5-e cyTku
B TMOAYIICYKY MPABOI JIAIIKM MBIIIe BBoOMIN 50 MK
pacTBOpa TECTUPYEMBIX BEIIECTB Ha (DM3pacTBOPE B J03€
300 MKT Ha 0c00b. KOHTPOJLHBIM XUBOTHBIM BBOIVIIN
(GU3NOIOTUYECKUI pacTBOP B aHAJIOTUYHOM oObeme. Ye-
pe3 24 9aca peTUCTpUPOBAIIA OTBET ITyTEM OIIPEACIICHIUS
JAaMETpa MPaBON («OMBITHOW») W JIEBOU («KOHTPOJb-
HoIi») mamn. MHImeKc peakimy BBIpaXKaJd B IIPOILICHTaX
pUpoCcTa AUaMeTpa.

7151 OTICHKHM aJUTepIUIeCKUX peaKLii HEMEIUICHHOTO
THIIA BBIIOJHSIA KOHBIOHKTUBAILHYIO IIPo0Y. MHEIIIIei
mmHu CBA OZHOKpaTHO CEHCHOWIM3WPOBAIN ITyTEM
BHYTPUOPIONTMHHOTO BBEACHMS TECT-TIPEIIapaToB B 103¢
300 MKr Ha ocobb. B kaxmoii rpyrie 6bLUI0 10 6 KUBOT-
HBIX. JJ19 TOCTaHOBKM TIPOOBI 1 KaIlIio BOTHOTO pacTBO-
pa ucciaemyembix BemecTB (300 MKT) BBOOWIM TJIa3HOM
MUMNETKOMN o BepxHee BeKo MbIlU. Yepes 15 MUH yuu-
TBIBAJIM PEAKINIO W OLCHWBAIN €€ BU3yaJIbHO IO YETHI-
pex0aIbHOM 1IKaIe.

CTaTuCTUYECKYI0 00pabOTKy MOAHHBIX BBIIIOIHS-
1 ¢ TIoMompio mporpamMMbl SigmaPlot 3.02 (Jandel
Corporation, CIIIA).

Pesynbrathl ucciaenoanus. HaGnioneHue B TeueHue
12 mHel TO3BOJMIO YCTAHOBUTH, YTO HECOMUTIUIAH HeE-
TOKCHYCH TSI MBIIICH TIpW BHYTPUOPIOITMHHOM BBEIC-
HUM B mo3ax oT 78,1 mo 2500 mr/kr. Ilpm meiicTBumM Heo-
MUTWJIAHA Ha CIUICHOIUTHI XKM3HECIIOCOOHOCTDh KJIETOK
M3MEHSUIaCh B 3aBUCMMOCTH OT KOHIICHTpAIIMH IIpelra-
pata B ipenenax 75,4—100%, 4To sABIAETCS DOITYCTUMBIM
B 9KCTIEpUMEHTaX in vitro. ClemoBaTeIbHO, HEOMUTIIAH
HE JEeMOHCTPHMPOBAI LIMTOTOKCHYECKON aKTUBHOCTH B
IMIPOKOM amartazoHe 103 — ot 0,97 mo 1000 MKT/MiI.
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Tabauua 1 Tabauua 3
Biusinue HeoMUmMuAana u MUMUAGHA HA AUZ0COMANLHYIO Bausinue HeoMumunana u MUMUAGHA HA 2UNEPEPSUECKYIO
AKMUGHOCHb NEPUMOHeANbHbIX MAKPOPacos PeaKyuio 3ameonenHo20 muna
Tpynma Komn-Bo XUBOTHBIX AKTHBHOCTB', % % R
3 JlnameTp Jambl, MM 5
Kontpoinb 3 100,00 Tpyrna % E X
=
MuTtwiau 3 142,1613,67 E E KOHTPOJIbHOM OIIBITHOM ;
Heomuruiaun 3 304,26%3,91 KoHTposib 10 | 1,9500+0,0522 | 2,1200+0,0998 | 8,7
'm+£SE — cpenHsisi M cTaHAapTHAST OIIMOKA CPeIHEN. Murunan 10 | 2,1700£0,0955 | 3,1900+0,1386' | 47,1
Tabauya 2 Heomurmman | 10 |2,180040,1052 | 2,2700%0,1309 | 4,12
Onpedenenue AUAHUA HEOMUMUAAHA U MUMUAAHA
! PasHuia ¢ KOHTPOJIEM CTaTUCTUYCCKU 3HAYUMa.
Ha opmuposanue ADK
Tpyrma KOJI-BO KMBOTHEIX ADK', % MOW [T03€ MPAaKTUYECKW HE BJIMSUI Ha BBIPAXKEHHOCTb TM-
KoHTponh 3 100,00 TMEPEPTrMU 3aMEJIEHHOIO TUIA Y MBILIEH, B TO BpeMS Kak
MUTHWJIAH JOCTOBEPHO YBEIWYMBAI ee MHIACKC Ha 47,1%
Murunan 3 200,11£4.95 (Tab6m1. 3). [IpM KOHBIOHKTUBAIBHON MTPOGE HMCCIIemyeMble
Heomurunan 3 148,15+5,86 OMOIIMKAHBI MPAKTUYECKU HEe OKa3bIlBald HUKAKOTO BJIM-

'm=SE — cpenHsis u ctaHmapTHasi OIIMOKa.

YCTaHOBIIEHO CTAaTUCTUYECKM ITOCTOBEPHOE VYBEJH-
YeHHE JIM30COMAIIBHON aKTWMBHOCTH TIEPUTOHEATHHBIX
MakpodaroB MbIIIeit Ha 4-i1 JeHb ITOCIe MHBEKIINH TeCT-
npenapaToB B go3e 300 MKT Ha ocobOb. Ilon geiicTBreM
MHTWJIAHA JIM30COMaJIbHASI aKTUBHOCTh YBEIMYMBAIACH
npumMepHo Ha 40% 1o cpaBHEHUIO ¢ KOHTpoJieM. B ciyuae
HCTIOIb30BaHUS HEOMUTIIIAHA B TOM XK€ JO3€ JIM30COMAalTb-
Hast aKTUBHOCTb MaKpo(aroB yBeJIMINBaIach IPUMEPHO B
3 pa3a Mo CpaBHCHMIO ¢ aKTUBHOCTHIO MaKpodaroB KOHT-
POJLHEIX MBIIIEH 1 OoJiee YeM B 2 pa3a 10 CpaBHEHUIO C
aKTUBHOCTHIO TIOJT IeHiCTBMEM MUTMIIaHA (Taot. 1).

[Ipu BHYTpHOPIOIIMHHON MHBEKIINY MUTHIAHA U He-
omuTtwiIada B 1o3e 300 MKT Ha 0coOb HAaOJIOAaIOCh CTaTHC-
TUYECKU JOCcTOBepHOE yBemmaeHne ADK 1mo cpaBHEHHIO ¢
KOHTpPOJIeM B 2 1 B 1,5 paza cOOTBETCTBEHHO (Ta0II. 2).

[Toka3aHo, YTO TECTUPYEMBbIC COCTMHEHUS CTIOCOOHBI
CTUMYJIMPOBATh (ParolmTo3 MePUTOHEATEHBIX MBIIITTHBIX
MakpodaroB in vitro. MakcuMaibHas CTAUMYJIMPYIOIIAS
KOHIICHTpalns 6bu1a 10 MKT/MJI, IIpH KOTOPOI 3a 2 Jaca
WHKYOAIIMM TIPOMCXOAMIIA CTUMYJISLIMS (paroumTos3a Ha
25—30%. Ilpu mccnenoBaHMK MIPOTUBOBOCIIAIUTEIbHBIX
CBOICTB HCOMUTIJIAHA Y BCEX KYPSIIIINX JOOPOBOJIBIIEB, ¥
KOTOPBIX BCJICICTBHE ITATOTCHHOTO BO3ACHCTBIS TaOaqHO-
TO JbIMa MOBBIIIEH ypoBeHb [10J] 1 aKTMBHOCTH HUTPOK-
CHICWHTA3BI B CpeIHEM B 2—2,5 pa3a 110 CpaBHEHMIO C He-
KYpAIINMH, B TEUCHHUE TICPBBIX 3—5 9acOB IOCIIC MHTAJISI-
M1 HECOMUTIJIaHA HA0JII0IAI0Ch TOCTOBEPHOE CHIDKCHIE
ypoBHs 3TuX Tokaszateneit B KBB. Tak, KoHLeHTpauus
HUTPUT-UOHA YMEHbIIAIAch Ha 35 u 75% u yposenbr MJIA
cHikasicst Ha 40 u 70% cooTBeTcTBEHHO. DddEKT peruc-
TPUPOBAJICA U K KOHITY TIEPBEIX CYTOK ITOCIC MHTAISIINI
HeoMmuTIIaHa. CllegyeT OTMETUTh, YTO HEOMUTWIIAH TIPU
WHTAJSIUOHHOM BBEICHNM HE 00JamaeT IMHPOTCHHBIM
3¢ heKToM, KoaebaHus TeMIlepaTyphl Teja 100pOBOJIbLIEB
He TIPEBhIIIAINA (PU3NOTOTTICCKIX 3HAYCHHIA.

PesynbraTel ompeneeHnsT aUIepTUYeCKUX CBOMCTB
CBHIIECTCIIECTBYIOT O TOM, YTO HEOMUTWIAH B HCCIICHye-

STHUST Ha aJUICPTUYICCKYIO PEaKIIi0 HEMEIJICHHOTIO THUIIA.

OO0cyxneHne NOJyYeHHBIX AaHHbIX. OTHUM U3 IIPO-
SIBJICHUIT WMMYHOMOIYJIMPYIOIIC aKTUBHOCTH OHOJIO-
TMYECKW aKTHMBHBIX BEILECTB SIBJISIETCS MX BIUSHME Ha
GyHKUMKU HarouMTUPYIOIIMX KJIETOK M, B YACTHOCTU, Ha
JIM30COMAJTBHYIO aKTUBHOCTh Makpodaros [8]. M3yderue
MMMYHOMOYJINPYIOIINX CBOMCTB HEOMMTIJIAHA TOKa3a-
JIO, 9YTO OH MHAYIIUPYET 0oJiee BEICOKYIO JIM30COMAIBHYIO
AKTUBHOCTb, YEM Jpyrve MoyiMcaxapuabl. PacTuTenbHbIe
omormKaHbl U3 Acanthopanax sessiliflorus n Angelica si-
nensis (Oliv.) Diels yBemMuMBarOT aKTUBHOCTH JIM30CO-
MaJTbHBIX (hepMeHTOB He Gostee yeM Ha 230% [11, 14], BTO
BpeMs Kak HeomuTuIaH — Ha 304%. DTu monucaxapuibl
HE SBJISIIOTCSI TOMOIIMKAHAMU U UMEIOT -TJIMKO3UIHYIO
CBsI3b. B ymmTepaTtype mMeroTcs IpOTUBOPSUYMBLIC TaHHEIC
OTHOCHUTEJIBHO TOTO, KaKWe CTPYKTYpPHBIC KOMITOHEHTBI
(Tronmmcaxapy MM 6eJI0K) OTBETCTBEHHEI 3a IIPOSIBIICHUE
akTUBHOCTU. Tak, SITOHCKUMM aBTOpPaMM IIPU MCCIIeAOBA-
Huu rukoreHoB (1,4; 1,6-a-D-I1i0KaHOB), BbIAEIEHHBIX
Pa3IMYHBIMK CITOCOOAMM M3 MOPCKOTO TpeleIlKa, cueia-
HO 3aKJIFOUYCHHE O TOM, YTO TOHKAs CTPYKTYpa YIIICBOTHOM
COCTABIISIIONICH MMEET OIpeaesisTioniee 3HaUYCHUE B CTH-
MYJISIIAA UMMYHHOM cucteMbl [13]. B mpoTmBomorox-
HOCTh 3TUM JAaHHBIM ITOKa3aHO, YTO HaJM4IUe OEIKOBOI
KOMIIOHEHTHI B 1,4; 1,6-a-D-rmokaHax, BblIeJEHHBIX U3
MOpPCKOro Mojutiocka Ruditapes philippinarum, ycuniBaet
WX aHTHUOITYX0JIeBOC M MMMYHOMOMYJINPYIOIIee IeHCTBIE
[15]. B akcniepuMeHTax Mo U3y4YeHUIO BIUSHUS HEOMUTH-
JIaHa M MWUTWIAHA, SBISIIOMINXCS TJIMKOTEHOIIOTOOHBIMU
1,4; 1,6-a-D-rmokaHamu, Ha IM30COMaIbHYIO aKTUBHOCTD
TepUTOHEATHFHBIX MaKpo(haroB IoKa3aHO, 9YTO HEOMMTH-
JIaH, colepxkainii He 6ojee 1,5% OGenka, mposBIsieT 00-
Jiee BBICOKYIO aKTUBHOCTh II0 CPAaBHEHUIO C MUTHIIAHOM,
comepxXaHue 0eIka B KOTOPOM MOXKET KOJIe0aTbes OT 3 1o
8%. OnHako CIIOCOOHOCTh HEOMUTMIAHA K I€HEpaLuu
ADK mrepuTOHEATLHBIMU MBIIIIMHBIMUA MakpodaramMm He-
CKOJTBKO HITXKE.

B mocnearee Bpemst 0oJbIIIoe BHUMAHUE YAEIISIETCS
uccienoBannio KBB. Ha ceromusaimmmii neHs cTAaHOBUTCSA
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OYEBUAHBIM, YTO COCTAB KOHJEHCATa OTpakaeT OMOXM-
MUWYECKME U BOCMATUTEIbHBIE MPOLIECCHI B JbIXaTeIbHOM
cucteme. M3BeCTHO, 4TO IOKa3aTeJsIMU BOCIAIUTENb-
HBIX TPOLIECCOB B OpraHM3Me SIBJISIIOTCS MOBBIILIEHHBIE
YPOBHU TEPOKCHIa BOAOPOAA, MOHOOKCHUIA yriepoaa 1
yCUJ€HUE WHTEHCUBHOCTUM CBOOOJHOpPAIUKAIbHBIX pe-
akuit TTOJI. KoHeuHble TPOAYKTHI OKUCJIEHUS TTPUBO-
JISIT K 00pa30BaHUIO OMOJIOTUYECKM aKTUBHBIX ajlbIeTH-
OB, B 4yacTHOCTH, MJIA, KOTOpbI€ y4acCTBYIOT B JaJib-
Helmux npoieccax BocnaieHus. [locienHuii spisiercs
MPOTHOCTUYECKN 3HAYMMON BEIMUYMHON MPU U3yYEHUU
T1OJI [3]. KpoMe Toro, IPOSIBJIEHUST BOCITATUTEIBLHBIX
MPOLIECCOB B OpraHMU3Me CBsI3aHbl C YPOBHEM MeTabo-
JIMTOB OoKcHaa a3ota. OKCUa a30Ta IMPOAYLIUPYETCS TIPHU
y4aCTUU KOHCTUTYLIMOHHOU HUTPOKCUICHMHTA3bl SHAO-
TeJIus COCYI0B, HEMPOHOB, AMUTEIUATBHBIX KJIETOK, a
TakXe MHAYLMOeIbHOI HUTPpOKCUACMHTa30u [7]. Hamu
MOKa3aHO, YTO YPOBHM METa0OJUTOB OKCHIA a30Ta U
MJIA B KBB y Kypsiiux jtoneit 3HauuTeJIbHO MMOHUXa-
JIUCh B 3aBUCUMOCTH OT KOHLIEHTpALIMU UHTAIUPYEeMOTO
HeomuTuiaaHa. [To JaHHBIM TUTEpPATYpPHI, TOJKUCAXaAPU/I,
BBIIETeHHBIN U3 Tinospora cordifolia, Takxe CHIXKacT
ypoBeHb [1OJI, MOBBIIIEHHBIM TTOA OelCTBHEM (DOTO-
Bo30yxkneHus [10].

IIpu oneHKe amIepru3UpyoIIMX CBOMCTB OMOIIMKa-
HOB MMOKa3aHO, YTO HEOMUTWJIAH He 00JIalaeT mpoBocHa-
JIMTEIbHBIM IEHCTBMEM, TaK KaK HE BIUSET Ha BbIpaxkeH-
HOCTb peaklM{ TMMepUyBCTBUTEIBbHOCTU 3aMEIJIEHHOTO
TUIIA U AJJIEPTUYECKYIO PeaKLMI0 HEMEIJIEHHOTO TUIIA Y
MBIIIIEN, B TO BpeMsl KaK MUTWJIaH, HE OKa3bIBasi HUKAKO-
IO BJIMSIHUS HAa aJJIEPTAYECKYIO PeaKkiii0 HEMELIEHHOTO
TUIIA, CYIIECTBEHHO YBEJMYMBAET BBIPAXKEHHOCTb TMIIE-
pepruu 3aMeIJIeHHOTo TUIIA.

Takum obpa3oMm, HEOMUTWIAH, 00Janasi UMMYHOMO-
IYJIUPYIOIIMMU Y TTPOTUBOBOCTIAJIUTEILHBIMA CBOMCTBA-
MM, MOXET CIIYXXWThb OCHOBOW IS TIOJIY4E€HUS JieKapc-
TBEHHBIX TIpenaparoB, TaK KaK B OTIMYME OT MUTUJIAHA,
Onarogapsi HUBKOMY COJEp>KaHUIO OEJIKOBOM COCTaBIIsI-
IOLIEN, HE BbI3BIBAET AJNIEPTUUECKUX PEAKIIUIA.

Paboma ewvinoanena no meme «Paspabomka cnocoba
BKAHOUEHUs OU0N02UMECKU AKINUBHBIX cyOcmanyuil u 6uoao-
eu1ecKu aKmueHuix 000a60K K nuuie 8 MOACKYAAPHO Kan-
cyaupogantvie Gopmel, obecneuusaroujue NOGblULeHUE UX
buodocmynnocmu u 6uosghpexmusHocmu» 6 pamKax 2ocy-
dapcmeenrnoeo konmpaxkma Ne 02.522.11.2013.
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NEOMYTHILANE AS NEW CRENOMYTILUS

GRAYANUS MUSSEL-DERIVED IMMUNE-RESPONSE
MODULATING AGENT

L.V. Chikalovets', V.I. Molchanova', D.L. Aminin',

O.V. Chernikov', E.A. Pislyagin®, P.A. Lukianov'

! Pacific Institute of Bioorganic Chemistry, FEB RAS (159,
100-Anniversary Av. Viadivostok 690022 Russia), * Far Eastern
National University (8, Sukhanov St. Viadivostok 690950 Russia)
Summary — The authors present their study into immune-re-
sponse modulating and anti-inflammatory activities of neo-
mythilane that is a derivative from the mussels Crenomytilus gray-
anus. Unlike the early mussel-derived polysaccharide mythilane,
this product appears not to exhibit allergenic properties because
it contains 1.5% of protein, at the most. The in vitro experiments
show neomythilane potentiating the macrophage phagocytic
activity by 25—30% and increasing activity of macrophage lyso-
somal enzymes more than two times, and inducing generation of
active oxygen forms, as compared to mythilane. In this regard,
both mythilane and neomythilane have no toxic properties in vi-
vo, without exhibiting cytotoxic activity in vitro. As determined,
neomythilane is capable of reducing lipid peroxidation and ni-
troxide synthase activities. This allows to consider mythilane as a
basis for producing medicines.

Key words: polysaccharides, invertebrates, immune-response mod-
ulating activities.
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