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BJMSIHUE NPUPOIHBIX TEPIEHOMUJIOB U
CUHTETHUYECKOI'O IPON3BOIHOI'O PE3OPIINHA
KAPHODOWJIJIEHA HA BHOCHHTE3 XOJIECTEPHMHA A
HA OYHKIIUOHAJBLHYIO AKTUBHOCTD
KJETOK UIMMYHHO# CUCTEMBI

Ilepmunosa O.M., Kyounoea E.H., Boneckuit H.H., /Ilymikun M.H.
I'Y HUH xaunndeckoit ummynosiornu CO PAMH, Hosocudupcek

CHHTETHUYECKHE KOHKYPEHTHBIE HHTHOUTOPBI OKCUMETHUNIYTapui-KoA-
peaykrasbi (OMI-KoA-penykrasa), M3BECTHBIE MO HA3BAHWEM CTaTHHOB, CIO-
COOHBI MOJARNATH SHAOTEHHbIN CUHTE3 XonectepruHa (XC) ¥ B IOCIIEAHHUE ro/ibl
LIMPOKO MPUMEHSIOTCS KaK aHTHaTePOreHHbIE CpeacTBa. B To sxe BpeMst HaKar-
JIMBAIOTC KJIMHHYECKHE JaHHbIE O Pa3iNyHbIX TOOOTHBIX IPPEKTaxX ITHX CO-
eAMHEHMI, 4TO MOOY>K/JAET K MOUCKY HOBBIX (PapMaKOIOrHUECKHX NPenaparos,
06JanaIoLIMX NONE3HEIMI CBOMCTBAMU CTAaTHHOB, HO HE WMEIOLIMX MX HEO-
crarkoB. L1Inpoko npeacTaBiieHHble B PACTEHUAX TEPNEHOU/IBI (TEPHEHbI U UX
MPOM3BOIHBIE), XOTS M OKa3bIBAIOT O0JIce MATKOE BO3AEHCTBHE Ha cHHTe3 XC,
HO 3HAUYMTENBHO MEHEE TOKCUUHBI. DKCIIepUMEHTa/IbHbIE padOThl CBHAETE b~
CTBYIOT, YTO JAHHbIE COEANHEHHS OOHAPY>KHBAIOT AHTUBOCNAJIUTENIbHbIE, OaK-
TEPHLIMAHbIE M IPOTHUBOOITYXONIEBbIE CBOHCTBA. MOYKHO npeanonararhb, YToO CHH-
TETHYECKUE aHAJIOMW TIPHUPOJHLIX TepneHouAoB OyayT objajgarhb
(hapMaKoIIOrHUECKUMH CBOMCTBAaMH, MO3BOJIAIOLIMMH NMPUMEHATb NPENapaThl
9TOI IPyMNbl AJist IeYeHMs 3a00JIEBaHHI CO CIIOXKHBIM MATOMCHE30M. CuHres
OJIHOMO W3 TAKUX COE€IMHEHHI — JHHATPUEBOM COJIH PE30PLIHHOBOIO IPOU3BO/L-
Horo kapuodunnena (PIIK) — 6pin ocyuiectsned H.d.CanaxyTAWHOBBIM U
B.B.®omenko (HHUH opranunueckoii xumuu CO PAH, Hosocubupck).

Henbo HacTosAEeH paboThbl G110 U3yUEHHE HEKOTOPLIX NPOABIEHHI OHO-
noruueckod aktusHoctd PIIK B cpaBHEeHMM CO CBOMCTBaMH NMPHPOAHBIX
TEPIEHONI0B — MEPUIIJIOBOrO CITUPTA, TUNIEHTEHA (JIMMOHEHA), O-TepIIHHE-
ona, 1,8-uuHeona — ¥ aropsacraT4Ha (npenapara W3 rpyrmel CTATHHOB),
MCITOJIb3YEMOTO B KaUeCTBE NMperapara CpaBHESHMS U MOJIOXKUATENBHOIO KOH-
tpona. Mccienosanns MpoOBOAWIKCL HA MblHax-camuax nuHuu C57Bl u
rubpuansix camuax (CBAxCS57BI)F .

Hamu M3ydeHO BIHSHUE 3THX COCIHMHEHHH Ha:

- 6uocuntes XC, olleHUBaeMbIH 110 CKOPOCTH BkiroueHus [1,2-*CJ-aue-
taTta HaTpug B XC neyeHu MbILIH;
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- UHTEHCUBHOCTb MPONU(pepaTHBHOro OTBETA CINIEHOLMTOB MbILIY TIPH
WX CTUMYJISILIMM MHTOreHOM (KOHKaHaBaJIMHOM A), OLIEHHBAaEMYIO M0 BKJIIO-
yeuuto [PH]-rumuauHa B aengmuecs KJICTKH.

UnayuuposarnHoe 3umMo3aHoM (0,75 Mr/Mblitib) acenTHYECKOE BOCAJIe-
HUE NPUBOAMJIO K ABYKPATHOMY YBEJIIMUEHHIO CKOPOCTH BKJIIOUCHHUSA MEUC-
noro auerara (60 mxKu/100 mr maccnl Tena) B XC neueHu mbieit. Ha aTom
done Beeaenure mbiiam conu PTIK (5 Mr/Mbiiib) CONpOBOXAANIOCH CHHIKEHH-
eM ckopocTH GrocuHTe3a XC 10 ypOoBHS, Ha01I00aeMOro y HHTaKTHbIX XKH-
BOTHBIX. AHasornuHbie 3pdexTs 0OHApYk EHBI TAKKE Y aTOpBacTaTHHa
(0,2 Mr/MbILUb) K IPHPOAHBIX TEPIIEHOUAOB (8,5 MI/MbILIIb), 32 UCKITIOYEHHEM
nepusiosoro crmpra. [locneanuit obnajnan CTuMynUpyOLIKHM 3G (EKTOM, UTO
HE TMPOTUBOPEYUT JAHHBLIM JIMTEPaTYpPbl, CONIACHO KOTOPbIM NEPHIIOBbIH
CIIMPT croco6eH 3HAUUTENLHO MOBbIIATh BKItoueHHe *C-auerara B XC, He
BJIMAS TIPH 3TOM Ha akTUBHOCTh OMI -KoA-penykrassl.

[Toka3aHo TaKXKe, YTO HCCIEXYEMbIH CUHTETHYECKHH TEPIICHOU 10303a-
BUCHUMO HMHMHOHUpYeT nponudepaTUBHEIA OTBET CIJICHOLMTOB MBIIIH Ha
MHTOFEHHYIO CTUMYSISLIMIO in vitro. I1pH 5TOM CHIDKEHHE NponH(pepaTHB-
HOU aKTUBHOCTH B 2 pasza Habmonanocs npu koHueHTpauuu PI1IK B kynb-
Type, paBHoi 500—-600 mxM. Hanbonee a¢ppeKTHBHBIM Cpeay MPHUPOIHBIX
TEPIeHOMIOB OKA3aJICA ANIEHTEH, JOCTOBEPHO NOAABAIOLIMIA ponuepa-
THBHBII OTBET CMJIEHOLMTOB HA MUTOT'SH B KOHUEeHTpauuu 12,5 MKM ¥ BbILLE,
XOTS U ero MUHUMAabHasd JelCTBYIOLas KOHUEeHTpaluus CyHIECTBCHHO
npeBbillaia TakoByto atopBactatiHa (0,32 MkM). IlepunnoBeild CIUPT K
QL-TE€PIHMHEON JOCTOBEPHO MOAABIISAIN KIETOUYHYIO NPONH(Epalio B KOH-
nenTpaumax, npesbimaromux 100200 MxM. B To e Bpems 1,8-uuneon B
TEX YK€e KOHLIEHTPALMX HE OKa3blBal 3HAYHMOTO BIIMAHMA Ha NposHdepa-
UMIO TUMGOLMTOB B KYJIETYPE in Vifro. MOXXHO 3aKJIIOUMTb, YTO 3G PEKTHB-
HocTh PITK B 1aHHOM peakuyd cpaBHUMA C 3(P(PEKTUBHOCTHIO NEPUIIIOBO-
ro CnUpTa ¥ O-TEPIIMHEONA, HO YCTYNaeT 3p(HEKTUBHOCTH AUNEHTEHA.

Takum oOpa3oM, CHHTE3UPOBAHHOE BOJOPACTBOPUMOE COCAUHEHHE M3
CPYTNbI TEPNEHOKA0B PE30PLIMHOBOE TPOU3BOAHOE KapHo(uieHa obnasa-
€T CYLLECTBEHHBIM BJIUSHUEM Ha HU3YYEHHbIC TApameTpbl, BKIIOYAOUIHE
OMOCHHTE3 XOJIECTEPHMHA B renaToluTax U (pyHKUHOHAJBHYIO aKTUBHOCTD
HMMYHOKOMIIETEHTHBIX kJ1€TOK. ITo npeasapuTenbHbiM JaHHBIM, Npenapar
BJISETCS MAJIOTOKCUYHBIM, U NOCJIE AaJIbHEHILErO JOKJIHHHYECKOro ucee-
JI0BaHUS OH MOKET PACCMAaTPHBATLCA KAaK MEPCNEKTUBHOE (PapMakosory-
yecKoe CPeACTBO, 001a1aroLIEe MTHITOXOIIECTEPUHEMHUECKHM U TPOTHBOBOC-
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NajUuTe/bHbIM ACHUCTBUEM. bOblIME 3HAYEHHUsI AEHCTRBYIOLIIHX KOHLEHTpa-
LM npenapara KOMIIEHCUPYIOTCA €r0 MaJION TOKCHYHOCTBHHO H JIETKOCTbIO
CUHTETHYECKOrO MOJIyYeHUs 110 CpaBHEHUIO CO CTaTHHaAMU.

EFFECT OF THE NATIVE TERPENOIDS AND SYNTHETIC
RESORCINIC DERIVATIVE OF THE CARYOPHYLLENE ON
THE CHOLESTEROL BIOSYNTHESIS AND FUNCTIONAL
ACTIVITY OF IMMUNE SYSTEM CELLS

Perminova O.M., Kudinova E.N., Volsky N.N., Dushkin M.I.

State Research Institute of Clinical Imnmunology SB RAMS,
Novosibirsk, Russia

The synthetic competitive inhibitors of 3-hydroxy-3-methylglutaryl-
coenzyme A reductase (HMG-CoA reductase) known as statins can inhibit
endogenous cholesterol synthesis and are widely used as anti-atherogenic drugs.
At the same time, the clinical data suggesting the different side effects of
statins are being accumulated that induces to search for new drugs possessing
the statin useful properties but not having their side effects. Terpenoids
presented widely in plants are significantly less toxic although their effect on
the cholesterol synthesis is softer that the one of statins. The experimental
works suggest that these compounds reveal anti-inflammatory, anti-bacterial
and anti-tumor properties. It is possible to propose that the synthetic analogs
of native terpenoids will have the pharmacological properties allowing to use
preparations of this group for treatment of diseases with a complicated
pathogenesis. The synthesis of one from such compounds — a disodium salt of
resorcinic derivative of the caryophyllene (RDC) has been realized by
N.F.Salahutdinov and V.V.Fomenko (Institute of organic che mistry of Russian
Academy of Sciences, Siberian Branch, Novosibirsk).

The aim of this work was to study some manifestations o f RDC biological
activity in comparison with the properties of both the native terpenoids — perillyl
alcohol, dipentene (limonene), a-terpineol, 1,8-cineole —and the drug preparaticn
of the statin group — atorvastatin used as the comparison preparation and the
positive control. Male C57B1 mice and hybrid (CBAxC57BI)F, mice were used
in experiments. We have investigated the effect of these comjpounds on:

- the cholesterol biosynthesis estimated by a rate of a. [1,2-"*C]sodium
acetate incorporation into the cholesterol of a mouse liver;
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- the intensity of a murine spleen cell proliferative response upon a mitogenic
- stimulation (Con A) evaluated by a [°’H]timidine incorporation into dividing
cells.

The aseptic inflammation induced by zymosan (0,75 mg/mouse) led to a
2-fold enhancement of the labeled acetate incorporation into cholesterol of
the mouse liver. RDC injection (5 mg/mouse) resulted in a decrease of the
cholesterol biosynthesis rate to control level. The similar effects were also
detected for atorvastatin (0,2 mg/mouse) and native terpenoids (8,5 mg/mouse)
except for perillyl alcohol. The latter compound has revealed the stimulating
effect that did not contradict the literary data. It is known that perillyl alcohol
can essentially increase the [14CJacetate incorporation into cholesterol not
affecting the HMG-Co A reductase activity.

[t was also shown that the investigated synthetic terpenoid down-regulated
the mitogen-stimulated spleen cell proliferation in vitro in a dose dependent
manner. A 2-fold reduction of proliferative activity was observed at
concentrations of RDC ranging from 500 to 600 uM. Dipentene was the most
effective native terpenoid significantly inhibiting the proliferative response at
concentrations of one ranging from 12,5 uM and more, although its minimal
acting concentration significantly exceeded that of atorvastatin (0,32 pM).
Both perillyl alcohol and a-terpineol significantly suppressed cell proliferation
at concentrations exceeding 100200 uM. At the same time, 1,8-cineole had
no significant effect on the lymphocyte proliferation in vitro at the same
concentrations. It is concluded that RDC efficacy is compared with that of
both perillyl alcohol and a-terpineol but less than that of dipentene in this
reaction.

Thus, the synthesized water-soluble compound from the terpenoid group —
RDC — possesses the vigorous effect on the examined parameters including
the cholesterol biosynthesis in hepatocytes and the immunocompetent cell
functional activity. Preliminary data show that the preparation 1s minimally
toxic and may be considered as the perspective pharmacological compound
having hypocholesterolemic and anti-microbial properties after the further
clinical investigation. The higher values of the acting concentrations of RDC
are compensated by both its low toxicity and a simple synthesis in comparison
with statins. '
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