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Poouona po3osas Aensemca 0OHUM U3
80CMpeb08AHHbIX d0aNMO2eHHbIX cpedcms.
[MTomumo adanmoeeHHwbIx, oHa obiadaem ps-
0om Opyaux ¢hapmakosnoauyeckux cgolicma:
AHMUOKCUOAHMHbIMU, HOOMPONHbLIMU, aH-
muoenpeccaHMHbIMu, — UMMYHOMOOY/IUPY-
rowumu. Poccutckol  hpOMbIWIIeHHOCMbIO
8bInyckaemcsa poouosibl po3080U 3KCMPAxKm
Xuokud, a makxe bA/] Kk nuwe Ha ocHose po-
0uOJIbl P03080U, HO HapPYXHble SleKapcmeeH-
Hole hopmbl omcymcmaytom. Ljeneto 0aHHOU
pabomesl A8UCA AHANU3 HAyYHOU UHGOp-
mayuu, kacarowelca obweli xapakmepu-
CMuku, ¢hapmakonoaudeckoli akmusHocmu
U 803MOXHOCMU UCNOJIb308AHUA pPOOUO/IbI
P03080Ui 8 HAPYXHbIX IEKAPCMBEHHbIX U KOC-
Memuyeckux cpedcmsax. Memooel. []na 06-
wel xapakmepucmuKku poouosibl po3080U,
apmakonoauveckux csoticms, 0cobeHHo-
cmel UCNO/IL30BAHUA POOUOJIbI PO3080U 8
MeOUUUHCKOU U KocMemuyeckoU Npakmuke,
a Mmakxe nepcnekmugax HApyXHo20 npu-
MeHeHuA 6blau ucnosb308aHsl Cedyrouwjue
pecypcoi: eLIBRARY, PubMed, Cyberleninca,
ResearchGate, mamepuanel catimos npous-
gooumesieli U nocmasuwjukos npodykyuu. Pe-
3ynemamel. [Ipenapamel poouosIbl paccma-
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Rhodiola rosea is one of the most popu-
lar adaptogene agents. Apart from adapto-
gene,ithasthewholerange ofotherpharma-
ceutical properties: antioxidant, nootropic,
antidepressant, immunomodulatory, and
other. Russian industry manufactures liquid
extract of Rhodiola rosea, as well as food
BAS based on the Rhodiola rosea, but there
are no dosage forms for external use. The
purpose of this work is to analyze scientific
information about general characteristics of
the pharmacological activity and possible
use of Rhodiola rosea in external drugs and
cosmetics. Methods. The following resourc-
es were used for general characteristic of
Rhodiola rosea, its pharmacological prop-
erties, particularly the usage of Rhodiola
rosea in medical and cosmetic practices, as
well prospects of its external use: eLIBRARY,
PubMed, Cyberleninca, ResearchGate, in-
formation from manufacturers and deal-
ers web-pages. Results. Rhodiola drugs
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mpuearomca Kak nepcnekmusHsle cpedcmasa
8 mepanuu denpeccuti, 6one3Hu [lapKuHCOHa,
npu paccmpolicmeax namamu, 8HUMAHUS,
014 NPOUIAKMUKU apummud, No8bIleHUsA
8bIHOCIUBOCMU, A MAKXE CHUXXEHUA YpOBHSA
cmpecca 8 cnopmusHoU U KOCMUYecKoU Me-
ouyuHe, 0N1A yay4uweHUs nepeHocuMocmu u
No8blleHUA 3(hheKmuBHOCMU npu XUMUO- U
paduomepanuu onyxoseu, 8 Kayecmse UM-
MyHOCMUMYupyloue2o cpedcmed. B Ha-
cmoswee 8pema 8 Pocculickoli ®edepayuu
NpUMeHAemMca 3KCMpakm poouosibl XUOKUU
KAk MmOHu3upyrowee cpedcmeo U NOKA3aH
npu nepeymomJieHUsAX y npakmuyecku 300-
posbix nitodel U 60s1bHbIM, 0C1ab/1eHHbIM 8
pe3ynemame 01umesibHo20 3abonesaHus. B
Jlumepamype umeemca 00Cmamo4Hoe KoJiu-
yecmao c8ed0eHUU O HaIUYUU 803MOXHO20 3¢h-
ekma 6uosoaudecku akmugHbIX seujecms
poouosbl po3080U NPU HAPYXXHOM NpUMeHe-
HUU: GHMUOKCUOAHMHO020 U AHMUMUKPOBHO-
20, ombenusarowezo, YP-npomeKkmopHo2o,
cmumysnupyrowe2o obmeH seujecms. 3akito-
yeHue. Takum 06pasom, nosyyeHHvle OaHHbIe
csudemersibCMayOM 0 NepcnekmMuBHOCMuU ee
npuMeHeHUs 8 KocMeyesmuke U noomaep-
X0atom onsim mpaouyuoHHO20 UCNO0J1b3084d-
HUA 0714 yx00a 3a ysaoatowiel Koxeu, XupHou
KoXeU U npu dkHe.

Knioueewvle cnoea: poouona po3osas,
adanmozeHbl, GHMUOKCUOAHM, 3KCMPAaKkmbl,
HapyxHoe npumeHeHue, KocMeyesmuka

Poaunona po3oBas sBisieTcs OAHUM U3
MOIITHEHIITUX M JMAMAa30HHBIX aJalTOreH-
HBIX CpeacTB. PacteHue mnpouspacrtaer B
Poccum B Takux pernoHax kKak ceBep €Bpo-
neuckoi yactu, 3anagnaas u Bocrounas Cu-
oupsb, Antaii, Jlanpauit BocTok, a Takxe B
ropax 3anagHou EBponsl 1 CkaHIUHABUH,
Kuras, Monronuu.

Poaunona posoBast npumepHo ¢ 70-x ro-
JIOB BXOJIUT B JIMHEHKY aIallTOTC€HHBIX pac-
TEHUM, COYETAETCA U KOHKYPHUPYET C KEHb-
IIEHEM U DJIEYTEPOKOKKOM. AJIalTOTeHbI
MPEACTABISAIOT c000i 0co0yI0 (hapmakoio-
THYECKYI0 TPYIIY MpernaparoB MPUPOIHO-

are considered prospective agents for de-
pressions therapy, Parkinson disease treat-
ment, memory, attention defects, for ar-
rhythmia prevention, stamina increase,
and stress level decrease in sport and space
medicine, for acceptability and efficiency
improvement of chemo- and radiotherapy,
as immunostimulatory agent. Nowadays
in the Russian Federation Rhodiola rosea
liquid extract is used as a tonic agent and
is prescribed for over-fatigue in healthy
persons, and for the sick, weakened as the
result of a long-term treatment. Literature
has sufficient amount of data about possi-
ble effect of biologically active substances of
Rhodiola rosea at external use: antioxidant
and antimicrobial, bleaching, UV-protective,
metabolism stimulating. Conclusion. Thus,
the data obtained give evidence about the
prospect of Rhodiola use in cosmeceutics
and prove the experience of its traditional
use for withering and fat skin treatment, as
well as acne.

Keywords: Rhodiola rosea, adapto-
genes, antioxidant, extracts, external use,
cosmeceutics

Rhodiola rosea is one of the most pow-
erful and widely used adaptogenic agents.
The plant grows in North European Rus-
sia, Eastern and Western Siberia, Altai, Far
East, as well as in the mountains of West-
ern Europe, Scandinavia, China, and Mon-
golia.

Rhodiola rosea has been among adapto-
genic plants since about 1970s and compete
with ginseng and Eleuterococcus. Adapto-

genes are a special pharmacological group
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IO WIM CUHTETUYECKOTO MPOUCXOXKIACHUS,
CIIOCOOHBIX TOBBIMIATH HECTICITU(DUUIECKYIO
COMPOTHUBIIAEMOCTh OpraHU3Ma K Hebiaro-
IpUSITHBIM (DaKTOpaM BHYTpPEHHEH U BHEIII-
Hew cpenbl [1].

Urto kacaeTcs pOAMOJIBI PO30BOM, TO
OHa, TOMUMO AJANTOTeHHBIX, 00JIaaeT Psi-
JIOM JIpyTUX (hapMaKOJIOTHYECKUX CBOWCTB:
AHTUOKCUJIAHTHBIMU, HOOTPOITHBIMU, aHTH-
JEMPECCAHTHBIMU, UMMYHOMOAYJIHPYIOIIN-
Mmu. [ToaTomy poamnosia po3oBasi celyac Bbl-
3BIBAET BBICOKUW MHTEPEC MCCIIEIOBATENEH
U Bpauel-KIMHULIMUCTOB. VIMeroTcsa naHHbIe
0 MEPCIEKTUBHOCTH HCIOJIB30BAHUS POIU-
OJIbl PO30BOM B KOCMETOJIOTHH.

B HacTosiiee Bpems pOCCHMCKOW MPO-
MBIIIUICHHOCTBIO BBIITYCKAE€TCSl TOJIBKO PO-
JIMOJIBI PO30BOM IKCTPAKT JKUJIKUH, a TAK¥Ke
BA/I x nu1ie Ha OCHOBE POJMOJIBI PO30OBOM,
T.€. OQUIIMAIBHBIX JICKAPCTBEHHBIX Ipera-
paToB MOKa OYE€Hb Majo, a HAPYKHBIX Je-
KapCTBEHHBIX ()OPM MIPOCTO HET.

Ieabr0 HACTOSIIETO MCCICIOBAHUS SIB-
JSI€TCS aHAJIU3 COBPEMEHHOI'O COCTOSIHUSA
UMEIOIIMNXCS JTUTEPATyPHBIX CBEACHUN IO
poIHOJIE PO30BOM [UIi PAcCCMOTPEHHUS B
JaIbHENIIIEM BO3MOXXHOCTH €€ HCHOJIb30-
BaHUs B ICPMATOJIOTMN U KOCMELEBTHUKE.

Metoabl. JIng BBISIBJICHUS JAaHHBIX O
COBPEMEHHOM COCTOSIHUM HCCJIEA0BAHUSA
POAMOJIBI PO30BOM M MEPCIEKTUB HUCHOJIb-
30BaHUSl €€ ChIphs B (hapMaleBTHUYECKOU
MpaKTUKEe ObUI TPOBEJICH aHAJIM3 Hayy-
HOM JIUTEpaTyphl, a TAKXKE TEXHUYECKOMN
uHpopmanuu. B pabore wucnonp3oBa-
ool 0a3pl maHHBIX: ¢LIBRARY, PubMed,
Cyberleninca, ResearchGate, a Takxe caii-
Thl TIPOU3BOAUTENCH U TUCTPUOBLIOTOPOB
MPOAYKIIUH.

Pe3ynbrarsl ucciae10BaHus U 00CYXK-
aeHue. bomanuueckas Xxapakxmepucmuxa
poouonvl po3osot. Poguona po3oBasi — MHO-
TOJIE€THEE TPABSIHUCTOE PACTEHHUE C TOJI-
CThIM KOPHEBHUILIEM U HECKOJIbKUMH HEBET-
BUCTBIMH CTEOJIIMH, BEICOTOM 710 50—60 cM.
JIuctesa MsACUCTBIE, TYCTOPACIOJIOKEHHBIE,
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of natural or synthetic origin, able to in-
crease non-specific resistance of an organ-
1sm to unfavorable factors of inside and out-
side environment [1].

As for Rhodiola rosea, apart from adap-
togenic it has other pharmacological prop-
erties: antioxidant, nootropic, antidepres-
sant, immunomodulatory etc. Therefore
Rhodiola rosea evokes high interest of re-
searchers and clinic doctors. There are data
about prospects of the use of Rhodiola rosea
in cosmeceutics.

At present, Russian industry only man-
ufactures liquid extract of Rhodiola rosea,
and food BAS based on Rhodiola rosea, i.e.
there are few official drugs, and no external
dosage forms.

The purpose of this work is to analyze
a state of literature information about raw
materials of Rhodiola rosea to consider its
further use in dermatology and cosmeceu-
tics.

Methods. The following resources were
used for general characteristic of Rhodi-
ola rosea, its pharmacological properties,
particularly the usage of Rhodiola rosea
in medical and cosmetic practices, as well
prospects of its external use: eLIBRARY,
PubMed, Cyberleninca, ResearchGate, in-
formation from manufacturers and dealers
web-pages.

Results of the research and discus-
sion. Pharmacological characteristics of
Rhodiola rosea. Rhodiola rosea is peren-
nial grassy plant with thick rhizomes and
several unbranched stalks, 50-60 cm high.

Leaves are succulent, crowded, sedentary,
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CUJsYue, OYepeIHble, TPOAOITrOBaTO-sitIe-
BHJIHBIE, YACTO MEJIKOTIIIBYATHIE, 320 CTPEH-
HbIE, IMHOU 10 3—5 cM, mupunou 0,5-1,5
cM. [IBeTKH pacTeHus C S-4JIEHHBIM OKOJIO-
LIBETHUKOM, XENThIe (MYKXCKHE SK3EMILIsI-
pBI) WIH KEJITOBATO-3€JICHbIE JI0 KPAaCHO-
BaTO-OypbIX (3keHCKHE 0co0u), cOOpaHbI B
TyCThle HIUTKOBUAHBIE couBeTus. [Lnoab
— IPSIMOCTOSIYME 3€JICHOBAThIC WU OypoBa-
ThI€ MHOTOJIUCTOBKH, JUTHHON 6—8 MM. Kop-
HEBUIIIE PACTEHUSI MOIIHOE, KIIyOHEBUTHOE
C HEMHOTOUUCIICHHBIMUA TOHKUMH KOPHSIMH,
MHOTA JOCTUTAIOIIEEe MACChl OKOJIO 3,5 KT,
a B cpenHem cocrasiser 300400 r. Bkyc
€ro TOPbKO-BSKYIINM, 3a11aX XapaKTEpPHBIH,
HaIIOMUHAIOIIHI apomar po3sl [1].

Ponuona po3oBast pacrpocTpaHeHa B 10-
JSIPHO-apKTHUUECKOM 30HE, B TYHAPE ceBepa
eBpomneiickoil yactu Poccum (Bmosb moOe-
pexbs CeBepHoro JlemoBuroro okeana),
3anagHoit 1 Bocrounoit Cubupu (B ropax
Antas, Taup-lllansa, Casn), Ha JlanpHeM
Bocroke, a Takxke B ropax 3amnajaHoil EBpo-
nbl, CxkanguHaBum, Manoi A3uu, MoOHro-
aun, Kuras [1, 2].

Bonpock! cbipbeBoii 0a3bl it JaHHOTO
pacTeHUs: B HACTOSIIIEE BPEMSI SIBIISIFOTCS BECh-
Ma akTyaJibHbIMU. Haripumep, ormMeuaercs He-
COOTBETCTBHE BO3PACTAIOIIMX TOTPEOHOCTEH
MIPOMBIIIIJICHHOCTH B ChIPbE U BOBMOXXHOCTEN
€ro 3aroroBki. OCHOBHBIM MOCTABILIMKOM CUH-
taercsi Poccusi, 0/lHaKO BO MHOTHUX PErMOHax
P® pommona pososas 3aneceHa B KpacHyro
KHUTY. BO3MOXXHOCTM TPOMBIIIIEHHBIX 3a-
TOTOBOK €r0 JIOBOJIbHO OIPaHUYEHbI B CBS3U
C TeM, YTO BO30OHOBIJICHHE 3apOCiel Mpouc-
xomuT B TedueHue 10-15 net u st HEKOTOPhIX
paiioHOB YCTaHOBJIEHBI HOPMbI 3arOTOBKH ChlI-
Pbsi POIIHOJIBI PO30BOM € YUE€TOM BPEMEHHU BOC-
CTaHOBJICHUS 3apocieit [3-5].

[Tocnennee Bpemsi OTMEUAETCsl POCT KO-
Ju4ecTBa paboT, MOCBSIIEHHBIX BOMPOCaM
BBEJICHHS POAUOJIBI PO30BOM B KYJIBTYPY B
CTpaHax, B KOTOPBIX pOAMOJIa IIpou3pacTa-
€T KaK JUKOPACTYIIUA BUJ, B YaCTHOCTH B
Poccun, Hopserum, llonemie, bonrapuwu,

alternate, oviform, serratulate, spired, 3—5
cm long, 0.5-1.5 cm wide. Plant flowers
have 5-part perianth, yellow (male) or yel-
lowish green to reddish brown (female),
gathered in crowded corymbiform inflo-
rescences. Fruits are upright, greenish or
brownish collective fruit 6-8 mm long.
Rhizomes are strong, tuberiform with a
few thin roots, which sometimes reach 3.5
kg, and weight 300-400 g in average. They
have bitter-puckery taste, smell is reminis-
cent of rose odor [1].

Rhodiola rosea is spread in polar-arctic
zone, tundra of North European Russia (along
the Arctic Ocean), Western and Eastern Sibe-
ria (Altai, Tyan-Shan, Sayan mountains), Far
East, mountains of Western Europe, Scandi-
navia, Asia Minor, Mongolia, China [1, 2].

Issues of raw material base for this plant
nowadays is rather timely. For example there
is an unbalance of the growing demand of
industry in raw materials and possibilities of
its stockpiling. Russia is the main supplier of
Rhodiola, however it is listed in Red Book
in some regions. Possibilities of its industri-
al stockpiling are rather limited because the
underbrush recovers within 10—15 years and
there are the norms of harvesting of Rhodio-
la rosea rhizomes with roots taking into ac-
count the time of underbrush recovery [3-5].

Lately there have been a growing num-
ber of works, devoted to the issues of Rhodi-
ola rosea introduction in countries, where
Rhodiola grows as a wild plant, particu-
larly in Russia, Norway, Poland, Bulgaria,
Switzerland, Germany, Finland etc. Range
of Russian authors showed reasonability of
Rhodiola rosea cultivation in the Russian
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[IBerinapuu, I'epmannu, PUHIAHAUU U
T.1. HexkoTopbIMH pOCCUICKMMH aBTOpaMu
MoKa3zaHa 11eJIecO00pa3HOCTh  KYyJIbTUBH-
pOBaHHUs POJMOIIBI PO30BOM Ha TEPPUTO-
pun Poccuiickoit denepanyu B yCIOBUAX
Camapckoi, MockoBckoit, MypmaHCKOU
[Tensenckoit obnactsx, Pecriyonmuku Komu,
YTO CIIOCOOCTBYET PACIIUPEHUIO CHIPHEBOM
0a3bl JaHHOTO pactenus [1, 4, 6, 7].

Jlyist pactiMpeHus ChIpbeBOi 0a3bl Mpo-
BOJISITCSL UCCJIEIOBAHUSI BO3BMOXKHOCTHU BBI-
paluBaHusl KyJIbTypbhl TKaHEW pOIUOJIBI
PO30BOI ¢ 1eNbI0 MOTy4YeHUs OHonoruye-
CKHM aKTHBHBIX BemiecTB [8, 9]. OxHako mo
HEKOTOPBIM JIaHHBIM XUMUYECKHUU COCTaB
OMOMACChl KyJIbTYPbl KJIETOK POAUOJIBI OT-
JMYaeTcsd OT TaKOBOIO MHTAaKTHOIO pacTe-
Hus [10].

[IpuopuTeT mNepBBIX CHCTEMATUYECKUX
HCCIIEOBAaHUN XUMHUYECKOIO COCTaBa He-
KOTOPBIX IpeacTaButeniei poga Poguona, B
T.4. POAMOJBI PO30BOM, IPUHAIICKUT TOM-
ckuM yueHbIM (CapatukoB A.C., KpacHos
E.A. u 1p.). B kopHEBUIIIAX POAUOIBI PO30-
BOIl OOHApy>XEHbI OPraHUYECKUE KHUCIOTHI
(mmaBeneBasi, TMMOHHAs, SOIOYHAS, STHTAP-
Has, rajioBasi), yIJIEBOJbI, IMpPEICTaBIEH-
HBIC TJIIOKO30H, (PpyKTO30H, caxapo3oi, ce-
JIOTeTTYI030M, 3(pupHOE Macio, TyOUIbHbIE
BelllecTBa nuporammoBoro psaa (16,0%) u
B-cutoctepun. VccrnenoBanue 3puUpHOrO
MacJia rmokaszayio Hanuuue (HEeHUIITHIOBOTO
CIUPTA, KOPUYHOTO AJIbJETHIa U LUTPAJISL.
ABTOpaMU TIpHU BBISIBICHUU COEIUHEHU,
OTBETCTBEHHBIX 32 (PApMaKOJIOTUYECKYIO
AKTUBHOCTH, ObUTH BBIJICJICHBI IBA COEAMHE-
HUS, UICHTU(DUIIMPOBaHHBIE KaK 1-OKcHu]e-
HWI-3-3TaHoi (7-TUPO30J1) U €T0 IIIOKO3H]
- n-okcupenun-f-(p-D-rroxkonupano-
3W1)-3TaHou (canuapos3un) [11].

[Ipu neranbHOM XMMUYECKOM U3YYEHUU
KOPHEBUI[ POAMOJIBI PO30BOM, IMPOBEICH-
HOM B CamMapCKOM rocy/lapcTBEHHOM MeEH-
nuHckoM yHuBepcutere U HITO « BUJIAPY,
OBUTH BBIICJICHBI 23 BEIIECTBA Pa3IUYHON
npupozbl: (EHONbHBIC COeTUHEHUs, ¢e-
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Federation in conditions of Samara, Mos-
cow, Murmansk, Penza Oblast, Komi Re-
public, which would promote the raw mate-
rial base broadening of this plant [1, 4, 6, 7].

There are researches on the possibili-
ties of Rhodiola rosea tissues cultivation to
broaden the raw material base and obtain bi-
ologically active substances [8, 9]. However,
according to some data, chemical composi-
tion of Rhodiola cells biomass differs from
the composition of an intact plant [10].

Priority of the first systematic research-
es for chemical composition of some rep-
resentatives of Rhodiola genus, includ-
ing Rhodiola rosea, belongs to Tomsk
scientists (A.S. Saratikov, E.A. Krasnov
and others). Organic acids (oxalic, lem-
on, apple, amber, gallic), carbohydrates
represented by glucose, fructose, sucrose,
sedoheptulose, essential oil, tannins of
pyrogallyc type (16.0%) and B-sitosterol.
The study for essential oil showed the
presence of phenylethyl alcohol, cinnamic
aldehyde, and citral. While isolating com-
pounds responsible for pharmacological
activity, authors isolated two compounds,
identified as n-hydroxyphenyl-p-ethanol
(n-thyrozol) and its glycoside - n-hydroxy-
phenyl-B-(B-D-glucopyranosyl)-ethanol
(salidroside) [11].

In detailed chemical study of Rhodiola
rosea rhizomes, carried out in Samara State
Medical University and VILAR, 23 sub-
stances of different nature: phenolic com-
pounds, phenyl propanoids, flavonoids, fla-
volignans, monoterpenes and sterols. 8 new

compounds were described (rosin, rosavine,
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HUJIIPONAHOUIbI, (pJIABOHOUIBI, (pJIABOJIUT -
HaHbl, MOHOTEPIICHBI U CTepUHBI. ONUCaHbI
8 HOBBIX CcOeIUWHEHUN (PO3HUH, PO3aBHH,
pO3apuH, POIUOJIMH, POAUOHUH, POJUO3UH,
posupuoin, pozupuaux) [1, 12, 13].

B cocraBe poanoiasl po30BOi BBIIEISIIOT
CIIEAYIOLNE COCTUHEHUS: (hEHUIITPOIIaHO-
uabl (pO3UH, PO3aBUH, PO3APUH, KOPUUHBIN
cnupt, KodelHas KHUCIOoTa), (EeHOJbHBIE
COeNIMHEHUsI (TUPO30J, CATUIPO3UI, Taj-
JIOBasi KUCIIOTA, TaJUTUIUH (METWIrasiar)),
(dnaBoHOMABI — ponuonuH (QraBoIUTHAH
repOaneTHa), pOJMOHHUH, POJUO3UH, 8-Me-
TUIATepOalleTHH, alleTHIIPOJIAJITUH, TPUIUH,
TpULUH-5-O-TI1I0K03K 1, TeprneHou bl (po-
3UJI0JI, PO3UPHUIIUH, -CUTOCTEpPHUH, JAyKO-
crepun) [1, 13].

DdupHoe Macio POAUOIBI PO30BOI
NPEICTABIISIET UHTEPEC MPHU UCTIOIb30BAHUH
B KocMmeTuke. Conepxanue 3(pUpHOTo Macia
B KOPHEBMILAX C KOPHSIMHU POAMOIBI PO30-
BOM 110 pa3HbIM JaHHbIM OT 0,03% 110 0,2%.
UYro kacaeTcsi KOMIIOHEHTHOIO COCTaBa, To,
HampuMep, B cocTaBe 3()UPHOro Maclia Chl-
PBsl POAMOIBI PO30BOH, MPOU3pACTAIONICH B
Hopseruu, Obutn 0O0HapyKeHbI CIEYIOINE
OCHOBHBIE KJIACChI: MOHOTEPIEHOBBIE KHC-
JIOThI, MOHOTEPIIEHOBBIE CITUPTHI, anudaTu-
yeckue crnupThl. OCHOBHBIM KOMIIOHEHTOM,
o0yclaBIMBaOUIMM 3alax POAMOIIbI, MPH-
JAIOUIUM €My CXOXKECTh C 3alaxoM pO3bl,
CUMTAETCsl repaHuod (conepxurcs 10 65%).
B sdupHom Mmacne poaumonsl coxpepikarcs
TaK)Ke TepaHul alerat, OEH3WIOBBIN CIUPT,
(eHWIITUIIOBBIN CIIUPT, Trepanmi (HOopMHar.
YceunuBaroT 1BETOUHBIA 3arax KOPHEBHIIL
POIMOIIBI PO30BOM JIMHATIOON U €T0 OKCUJIBI,
HOHaHAJIb, JICKaHAJIb, HEPOJ M KOPUYHBIN
cnupt [4, 14].

CrangapTu3anus ChIpbsi POAMOIBI PO-
30BOM MPOBOJMIACH COITACHO (hapMaKo-
neitHo#t crarbe I'® XI m3pganus (ctT. 75, T.
2) no canuapo3uay. B Hacrosiee Bpems
CTaHJapTU3allUsl CbIPbsl TPOBOJUTCSA B CO-
oTBeTcTBUM ¢ TpeOoBaHusimu ['® 13, T. 3,
@®C 2.5.0036.15. mo cymMe MIMKO3UJIOB KO-

rosarian, rhodiolin, rhodionin, rhodiosine,
rosiridol, rosiridine) [1, 12, 13].

Rhodiola rosea consists of the following
compounds: phenyl propanoids (rosin, rosav-
ine, rosarine, cinnamic alcohol, caffeic acid),
phenolic compounds (thyrosol, salidroside,
gallic acid, gallicyne (methylgallat)), flavo-
noids — rhodiolin (herbacetine flavolignan),
rhodionin, rhodiosine, 8-methylherbacetine,
acetylrhodalgine, tricine, tricine-5-O-glu-
coside, terepnoides (rosidole, rosiridine,
B-sitosterol, dowcosterol) [1, 13].

Essential oil of Rhodiola rose is interest-
ing for the use in cosmeceutics. The con-
tent of essential oil in rhizomes and roots
of Rhodiola rosea reaches 0.03% — 0.2%.
As for the component composition, for ex-
ample composition of the essential oil of
Rhodiola rosea raw materials which grows
in Norway has the following base classes:
monoterpenic acids, monoterpenic alcohols,
aliphatic alcohols. The main component,
which determines the smell of Rhodiola and
which makes it similar to the smell of rose
is geraniol (up to 65%). Rhodiola essential
oil consist of geranil acetate, benzyl alco-
hol, phenylethyl alcohole, geranil formate.
The smell of the Rhodiola rosea rhizomes
is strengthened by linalool and its oxides,
nonanal, decanal, nerol, and cinnamic alco-
hol [4, 14].

Standardization of the Rhodiola rosea
raw materials was carried out in accordance
with a State Pharmacopoeia article (art. 75,
vol.2) on salidroside. At present, raw mate-
rials standardization is carried out accord-
ing to the requirements of SP 13, vol. 3, FS
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PUYHOIO CIMpTa B MEPECUYETE HAa PO3aBUH
(Hopma He meHee 1%) u canmuapos3uy (He
menee 0,8%).

IIpumenenue poouonvl po306oii 8 Hapoo-
HOU U HayuHoU mMeouyuHe. Poauorna po3oBast
— OJIHO W3 CaMbIX NOMYJSIPHBIX PacTEHUM
HapOJHOI MenuLMHbI AnTas U B uenom Cu-
o6upu. Ha npotsoxkennn 6omnee 400 net xop-
HEBHUIIA JAHHOTO PACTEHUS HCIOJIb3YIOTCS
B HAPOJHON MeIUIMHE B KaueCTBE O0IIey-
KPEIUISIIOLIET0 CPEJICTBA. 30JI0TOM KOPEHb
U3J]aBHA NPUMEHSETCS B HApOAHOW MeIu-
nuHe AJTas B BHJI€ HACTOS U HACTOMKHU
KaK Cpe/CTBO, CHUMAIOIIIEE yCTAIOCTb, I10-
BBITIIAIONEEe PAabOTOCIIOCOOHOCTh, a TaKXKe
IpU MaJIOKPOBUHU, UMIIOTEHIINH, 30JI0TYyXE,
3a00JICBaHMSIX JKEITy[Ka U HEPBHOW CHCTe-
Mmel [1, 11].

Havano HayyHbIM HCCIEIOBaHMSIM PO-
JMOJBI PO30BOM OBLIO MONOXKEHO B 60-X
rogax XX Beka. B 1961 rogy skcneaunum,
Bo3masisiemoil I.B. KpblnmoBbiM, ynanoch
OTBICKaTh B KEJPOBOi1 Taiire ropHoro Asras
30JI0TOW KOPEHb U UIACHTU(PUIUPOBATH €TI0
¢ poauosoit po3osoi [11].

B pesynbrare wuccienoBaHuil TOMCKHX
YUEHBIX, pOJINOJIa po30Basi Obljla BBE/ICHA B
HAy4YHYI0 MEIULIMHY U UCITIOJIb3YETCS B BUE
xuakoro skcrpakra (1:1) na 40% sTrnosom
CIUpPTE KaK CTUMYJUPYIOLIEE U aJalTOreH-
Hoe cpenactso [1, 15].

[IpoBeneHO 3HAUNUTEIBHOE KOJIMUYECTBO
HCCJIeI0BaHUM, MOCBSILIEHHBIX HCCIEeI0Ba-
HUIO BJIMSHUSA POAMOJBI PO30BOM HA II€H-
TpPaJbHYIO0 HEPBHYIO CUCTEMY U KOIHUTHUB-
Hble (yHKUIMU. CyliecTByeT MHEHHE, 4YTO
npenapaTrbl poOIUONbl U3MEHSIOT OUOAIIEK-
TPUYECKYI0 AKTUBHOCTb F'OJIOBHOTO MO3ra B
pe3yabrare npsiMoro BIUSHUSA [IPU YYaCTUU
PETUKYISIpHON (popmalvu CTBOJIOBOW 4Ya-
CTH IOJI0OBHOTO M03ra. OTMEUEHO, YTO B Ma-
JBIX JT03aX caiauaposun odmagaer H-xomu-
HOTO3UTUBHBIM JIEHCTBHUEM, a B OOJBIIUX
— UEHTpajJbHbIM M-XOJIMHOHETaTUBHBIM
nevcteuem [16—-18].

Ponnona mMoxeT oka3pIBaTh BIMSHUE HA
42

2.5.0036.15. by the sum of glucosides of
cinnamic alcohol, in terms of rosavine (at
least 1%) and salidroside (at least 0.8%).

Application of Rhodiola rosea in folk and
scientific medicine. Rhodiola rosea is one
of the most popular plants of a folk medi-
cine of Altai and Siberia on the whole. For
400 years rhizomes of this plant have been
being used in a folk medicine as a general
strengthening agent. Golden root has been
being used in folk medicine of Altai for a
long time as an infusion, which mitigates
fatigue, increases working capacity, and for
anemia, impotence, scrufolia, stomach and
nervous system diseases treatment [1, 11].

The scientific researches of Rhodiola
rosea started in 1906s. In 1961, an expedi-
tion headed by G.V. Krylov managed to find
a golden root in a cedar taiga of the Altai
mountains and identify it with Rhodiola ro-
sea [11].

As the results of the Tomsk scientists
studies, Rhodiola rosea was introduced into
scientific medicine an now is used as a lig-
uid extract (1:1) based on 40% ethanol, as a
stimulating and adaptogenic agent [1, 15].

There was a significant number of stud-
1es, devoted to the influence of Rhodiola ro-
sea on the central nervous system and cog-
nitive functions. There is an opinion, that
Rhodiola drugs change bioelectric activity
of a brain as the result of a direct influence
with reticular formation of a brain stem. It
was noted that salidroside at small doses
has H-choline-protective action, and at big
doses — central M-choline-negative action
[16-18].
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KOTHUTUBHBIE (YHKIUU, B T.4. OOy4YCHHE
U naMATh Onarofapsi MOBBIIIEHUIO YCTOM-
YUBOCTH HEPBHOW CHCTEMBI K CTPECCOBBIM
¢dakropam. PaccmarpuBaercss Takxke BO3-
MOYKHOCTb AHTHOKCUIAHTHOIO JI€WCTBUS
[penaparoB pOAMOJIBI PO30BOM Ha IIEH-
TPaJIbHYI0O HEPBHYIO CHCTEMY, YTO I03BO-
JSIeT MPEeAoTBpallaTh HEraTUBHOE BO3JEH-
CTBHE CBOOOMHBIX paaukanon [19-21].

OKCTpPaKT 30J0TOr0 KOPHSI IOBBILIAET
CWJIy M TOJBUKHOCTH IPOLIECCOB BO30YXK-
JICHUS] U TOPMOKEHUS TIPEUMYIIECTBEHHBIM
BIMSHUEM Ha BO30YIUTEIbHBINA Ipolecc.
OTMmedeHo, 4To Mocje Kypca JIEYEHHUS dKC-
TPaKTOM POAMONBI Y OOJBHBIX HACTyHAaeT
3HAUUTEIBbHOE YIYUYIIEHUE COCTOSHUS LIEH-
TpajJbHOM HEPBHOM cucteMsl. lIpu sTOM
y CTpajalollMX HEBPO3aMH HaOIIOAAeTCs
yAydllleHHWE CHa, NaMsTh, BHUMAaHUs, arl-
MIETUTA, UCUE3AET MOBBIIICHHAs pa3apaKu-
TEIbHOCTb U HEMIPUATHBIC OILYIIEHHs B 00-
nactu cepaua. Kuakui 3KCTpaKT POIUOIIbI
s dexTuBeH s MPOPUIAKTUKY HEBpaCTe-
HUU Y 370pPOBBIX Jt0fIeH, paboTa KOTOPBIX
TpeOyeT MOBBIIIEHHOTO YMCTBEHHOTO Ha-
npsoxenus [ 1, 11].

CooOmaeTcss 0 MPUMEHEHUH HKCTPaK-
Ta POJAUOJIBI PO30BOM MPU KOPPEKLMH I0-
OOUYHBIX SIBJICHMU IMCUXOTPOIHOM Tepanuu
mm3oppenun. [lpu s3Ttom Hambonee oruer-
JIMBOE TEPAIIEBTUUECKOE BIUSHUE SKCTPAKT
POIMOIIBI OKA3bIBAET HA SBJICHUS TAPKUHCO-
HU3Ma, acTeHuu u ap. [19, 22].

Bonbiioit uaTEpec mpencrapiseT cobom
CMOCOOHOCTh 30JI0TOTO KOPHSI TOBBIIIATH
COIPOTHUBIIIEMOCTh OpPraHKW3Ma K HeOaro-
NPUSATHBIM  BO3ICUCTBUAM: XUMHYECKUM,
OMONOTMYECKUM, (PU3HMUYECKUM CTpeccaMm B
KauecTBe aJ1anToreHa. B 1enom ajantoreHsl
MOBBIIIAIOT COMPOTUBISAEMOCTh KO MHOTMM
3a00JI€BaHUSM, YCHUJIMBAIOT OOMEH BEIIECTB
B OpraHusMe, CTHUMYJIUpPYIOT THIIOTaJla-
MO-TUNO(PU3APHO-HANOYEYHUKOBYIO  CH-
CTEMY, CIIOCOOCTBYIOT IpoOIleccaM CHHTE3a,
YAYYIIAIOT TPAHCHOPT KHUCIOpOJAa K MBbIII-
1aM, K HEpBHOM cucTeMe, YBEIUYUBAIOT 00-

Rhodiola may influence the cognitive
functions including education and memory,
owing to the increase of a nervous system
resistance to stress factors. There is a pos-
sibility of antioxidant action of Rhodiola
rosea drugs on the central nervous system
which allows preventing a negative influ-
ence of free radicals [19-21].

Golden root extract increases strength
and movability of exciting and slowdown
by its main influence on the excitatory pro-
cess. It was noted, that after the Rhodiola
extract course, the sick had a significant
improvement of the central nervous system
state. Neuroses patients had better sleep,
memory, attention, appetite, increased irri-
tation and discomfort in heart. Liquid ex-
tract of Rhodiola is efficient for the neur-
asthenia prevention in healthy persons, the
work of whom requires an increased mental
effort [1, 11].

It is informed about the application of
Rhodiola rosea extract for the correction
of side effects from psychotropic therapy
of schizophrenia. At that the most signified
therapeutic influence of Rhodiola extract is
shown for the parkinsonism, asthenia etc
[19, 22].

The ability of a golden root to increase
organism resistance to unfavorable influenc-
es like chemical, biological, physical stress-
es, as adaptogene evokes great interest. On
the whole, adaptogenes increase resistance
to many diseases, intensify metabolism in
organism, stimulate hypothalamus-hypoph-
ysis-adrenals system, promote synthesis
processes, intensify oxygen transportation
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pa3oBaHUE SPUTPOLIUTOB M TPEIMSTCTBYIOT
JEHCTBUIO TUIIOKCUYECKUX cTpeccoB [1, 19].

B psine uccnenoBanuii 10Ka3aHo, 4YTo po-
JIMOJIa PO30Basi MOXKET TOBBIMIATH (Pr3rye-
CKy10 paboTocnocobHocTh. Ha Moienu kpbic
U3y4YEeHO BIIMSHUE POAO3MHA HAa HEKOTOphIE
OCHOBHBIE TIOKa3aTelld OOMEHa BEIIECTB B
CKEJIETHBIX MBIIIIIAX, MO3TE, [IEYCHU U KPOBH
C IETbI0 BBIICHEHUS MEXaHW3Ma CTHMYJIH-
PYIOIIUX U aJalTOTEHHBIX CBOWMCTB €e Tpe-
napatoB. B xojie uccienoBanusi y )KUBOTHBIX
OTMEUEHO YMCHBIICHHEC WHTCHCUBHOCTH
[JIMKOJIN3a, CHU)KEHHE YPOBHS MOJIOYHOM
KHCJIOTHI B MBIIIIIAX JIO UCXOIHOTO YPOBHSI,
coxpaHeHue 0osiee BBICOKOTO ypoBHS (oc-
donunuUIOB B MEYEHH W MBIIIIAX, caxapa
B KpOBH TOCJE 2-X 4acoB IiaBanus. [lpu
3TOM HOPMAaJIM3YIOIIEee BO3JCHCTBHE, OKa-
3bIBAEMOE POJIO3MHOM Ha TPOIIECCHI yTIie-
BoAHO-(hocopHOrO 0OMEHa, Oonee BbIpa-
YKCHO TIPH JITTUTEIILHBIX Harpy3Kax, IpuieM
KOJIMYECTBO Makpodpruyeckux (ocdaroB B
TOJIOBHOM MO3T€ OcTaeTcsi B Hopme [23].

HccnenoBanne BIMSIHUS POJIO3WHA Ha
TKaHEBOE JIbIXaHHE CKEJICTHBIX MBIIIII KPBIC
MOKA3aJI0, YTO aKTUBHOCTh €T0 Y JKUBOTHBIX
MOCJIe TATUYACOBOTO TIABAHUS OCTACTCS B
HOpME, TOT/Ia KaK B KOHTPOJIE MOTIOIICHHE
KHUCIIOPOJIa CYIIECTBEHHO YMEHBIIIACTCS.
BrIcka3piBaeTcsi MHEHHE, YTO CTUMYJIUPY-
ot 3G ¢GeKT poao3uHa CBA3aH C HOpMa-
JU3alreil OKUCIUTEIbHBIX MPOIIECCOB B TO-
J0BHOM Mmo3re [1, 24].

B ycnoBusix skcriepuMeHTa uccieoBaHa
BO3MOXXHOCTh KOPPEKIIMH CBOOOIHOPATH-
KaJIbHOTO OKHICIICHHSI JIUIIHIOB MeMOpaH B
IU1a3Me KPOBU M TKaHU MEYEHU >KMBOTHBIX
MyTeM BBEJCHUS AJATOTCHOB SKCTPAKTOB
ANIEYTEPOKOKKA, POIHMOIIBI PO30BOM M KOPHS
cononku [25]. [Tokazana ux 3pPpexKTUBHOCTH
JUIS TIOBBIIIEHUS] YCTOMYUBOCTA OpraHu3Ma
B YCIIOBHSIX CTpECCa — BO3JIEHCTBUSI IPOOK-
CUJAHTHBIX (DAaKTOPOB (XOJIOA0BOM HArPy3KH
u ynbTpaduoneToBoro obmydenus). Baene-
HUE DKCTPAKTOB DJIEYTEPOKOKKA U POITUOIIBI
pO30BOM OKa3bIBaeT 0o0yiee BBIPAKCHHBIN
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to muscles, nervous system, increase eryth-
rocytes formation, and prevent the action of
hypoxic stresses [1, 19].

A range of researches proved Rhodiola
rosea to increase physical working capac-
ity. The influence of rhodosine on some
base indicators of metabolism in skeleton
muscles, brain, liver, and blood was stud-
ied on rats to figure out the mechanism of
stimulating and adaptogenic properties of
its drugs. During the study, animals showed
a decrease of glycolysis intensity, lactic acid
level decrease in muscles, as well as blood
sugar after 2 hours swimming. At this, nor-
malizing action of the rhodosine on carbo-
hydrate-phosphorus metabolism process is
more signified during long-term loads, and
the number of macroergic phosphates in
brain remains normal [23].

The study for rhodosine influence on
tissue respiration of skeleton muscles of
rats showed, that its activity after 5 hours
of swimming remained normal, while the
control group showed significant reduction
of oxygen intake. There is an opinion that
stimulating effect of rhodosine is linked
with normalization of oxidational processes
in brain [1, 24].

The experiments studied a possibility of
free-radical oxidation of membranes lipids
in blood plasma and animal liver tissue by
means of application of adaptogenes of Eleu-
terococcus, Rhodiola rosea, and licorice root
[25]. The experiment showed their efficien-
cy at the increase of organism resistance in
conditions of stress of pro-oxidant factors

(cold stress and ultraviolet radiation). Appli-
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AHTHOKCUIAHTHBIA 3 dEeKT U cTpecc-npo-
TEKTUBHYIO aKTUBHOCTB B YCJIIOBUSIX MHIIYK-
UMY NIEPEKUCHOTO OKUCIICHUS JTUTINIOB BO3-
NEMCTBUEM XOJIONA, O YEM CBHJIETEIILCTBYET
CHIDKEHHE COZIEpP)KaHUsl MPOAYKTOB MEPOK-
CUJAllMU B KPOBU U MEYEHU )KUBOTHBIX [26].

PaccmarpuBaercs BO3MOXKHOCTB UCTIOJb-
30BaHMs MpEnaparoB POAMOIBI PO30BOM B
KauecTBE rernaTonpoTeKTopoB. B uccnenona-
HUSIX Ha JKUBOTHBIX MOJTYYEHBI Pe3yibTarhl,
cBUICTENbCTBYOMUE 00 3(hdeKTuBHOCTH
Je4eOHO-TTPODUIAKTUIECKOTO TPUMEHEHUS
IPENaparoB pOAMOJbl PO30BOM B OTHOLIE-
HUM WHIYyIUPOBaHHBIX (ochopopranmye-
CKUMH COEUHEHUSMHU MOPAKEHUN TMEUEHHU.
[Tpu 5TOM MO TENaTONpPOTEKTOPHON AKTUB-
HOCTH Tpernapar U3 KyJlIbTypbl TKaHEl He
yCTynall )KUJIKOMY SKCTpakTy poauoisl. [1o
HEKOTOPHIM JIaHHBIM, TOBBIIIEHUE AaKTHB-
HOCTH CYNEpPOKCHUJINCMYTa3bl MPHU BBEJE-
HUW POAMOJIBI PO30BOM HACTOMKH KpBICaM,
OTPaBJICHHBIM YETBHIPEXXJIOPUCTHIM YTIIEPO-
JIOM, B COYETaHUHU C TOHMKEHUEM YPOBHS
MaJIOHOBOI'O JIMAJIbJIETH]Ia, CBUJIETEIILCTBY-
€T 0 HAJIMYMM Y HEe BBIPAKECHHBIX Teraro-
MIPOTEKTOPHBIX CBOKCTB [27, 28].

Takum oOpazom, npenaparbl POAHOJIBI
paccMaTpuBalOTCsl KaK  IEpPCHEKTUBHBIE
CpeICTBa B Tepamnuu Jenpeccuii, 0one3Hu
[TapkuHCOHa, pU paccTpOMCTBAX MaMsTH,
BHUMAaHUs, IS NPOPUIAKTUKY apUTMHIA,
TIOBBIIIICHNUS BHIHOCIUBOCTH, @ TaK)Xe CHU-
KEHHUs] YPOBHSI CTpecca B CHOPTUBHOM H
KOCMHUYECKOW MEIUIMHE, VIS YITy4IIeHUS
MIEPEHOCUMOCTH U TOBBIIIEHUS YPPEKTUB-
HOCTH IIPU XUMUO- U paJHOTEpanuu ommyxo-
Jeil, B Ka4eCTBE UMMYHOCTUMYIUPYIOLIETO
cpenctna [19, 29, 30].

B nacrosmee Bpems B Poccuiickoit ®e-
Jepalid TPUMEHSIETCSI SKCTPAKT POIUOIIBI
KUJKUN KaK TOHU3HMPYIOLIEE CPEACTBO U
MOKa3aH MpU MEPEeyTOMIICHUAX Y IpPaKTH-
YEeCKH 370POBBIX JIIOIeH U OOJIBHBIM, OClia-
OJIEHHBIM B pe3yJbTaTe JUIUTEIBHOTO 3200-
JeBaHUs. DKCTPAKT POJUOIIBI IPUMEHSAETCS
TaKoke MpU PYHKIIMOHATIBHBIX 3a001eBaHMU-

cation of Eleuterococcus and Rhodiola rosea
extracts exhibits more signified antioxidant
effect and stress-protective activity in condi-
tions of lipid peroxidation induction by cold,
based on the reduction of peroxidation prod-
ucts in blood and liver of animals [26].

There is a possibility to use Rhodiola
rosea drugs as hepatoprotectors. The an-
imal trials gave results which prove effi-
ciency of treatment and preventive appli-
cation of Rhodiola rosea drugs in relation
to induced organophosphorus compounds
of liver damage. The drug from tissues
was as good as liquid extract of Rhodio-
la by hepatoprotective activity. Some data
shows that superoxide dismutase activity
increase after Rhodiola rosea infusion ap-
plication to rats, poisoned by tetrachloride
carbon, in combination with reduced level
of malondialdehyde gives evidence about
the presence of signified hepatoprotective
properties [27, 28].

Thus, Rhodiola rosea drugs are con-
sidered prospective agents for depression,
Parkinson disease, memory and attention
disorders treatment, arrhythmia prevention,
stamina increase, and stress level reduction
in sport and space medicine, as well as to
improve resistance and efficiency of chem-
ical and radio therapy of tumors, as immu-
nomodulatory agents [19, 29, 30].

Nowadays liquid extract of Rhodiola
rosea is used in the Russian Federation as
a tonic agent and is prescribed for overfa-
tigue of almost healthy people, and the sick
persons weakened by a long-term disease.
Extract of Rhodiola rosea is also used for
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SIX HEPBHOM CUCTEMBI — aCTEHUYECKUX CO-
CTOSIHUSX, Pa3IUYHBIX (popMax HEBPO3OB,
BEreTUBHO-COCYIUCTON JUCTOHUU, TUTIOTO-
Huu [15].

B cxaHIMHABCKHUX CTpaHax 3aperucTpu-
pOBaHHBIE MpenapaTbl POAHOIBI PO30BOM
UCIIOJIB3YIOTCS JIJIsl TOBBIIEHUS YMCTBEH-
HOW pabOTOCTIOCOOHOCTH BO BPEMs CTpecC-
ca, KaK MCUXOCTUMYJIUPYIOIIEE CPEICTBO U
Kak oOmeykperusitonee cpeactso [31, 32].

be3onmacHocTh poAMOIIBI PO30BOM JaAET
BO3MOKHOCThH HCIIOJIb30BaTh €€ HE TOJHKO
B BH/JIE JICKAPCTBEHHBIX MPENApaToOB, HO U B
MUIIEBON MPOMBIILIEHHOCTH, B YACTHOCTH,
B pelenType 0e3aqKoroJbHbIX TOHU3UPYIO-
IIMX HanmuTKoB [33].

Ha teppuropun Poccuniickonn denepa-
IIMM 3apEeTUCTPUPOBAHBI CIIEIYIONINE OUO-
JIOTUYECKH aKTHBHBIEC JI0OABKM K MUIIE HA
OCHOBE POJIMOJIBI PO30BOA:

e OMOJIOTrMYECKH  AaKTUBHAs1  J00aBs-
ka k numie «Teppa-mumant Poamnomnay
(«Terra-plant Rhodiola») Ttabnerku
maccor 1100 Mr mpownsBoncTBa KOM-
nanuen «Haryp Ilpoaykr EBpoma»
(«Natur Produkt Europe B.V.»), (Hu-
JIepJIaH]Ibl);

e OHMOJOTMYECKH aKTHUBHAs J100aBKa K
nuie «®durouain «Pogumoia po3oBas»
(3omoToit kopeHb)» ((HUIBTP-TIaKeThI
no 2,0 r, maketsl o 40 r) (TY 9197-
020-71546263-10) IIPOU3BOJCTBA
00O «Yuke-Taman», (Poccuiickas
Odenepanus) [34].

B Camapckom MeTMIIMHCKOM YHUBEPCUTE-

T€ NPEUIOKEHA HACTOMKA POAMOIIBI PO30BOM
Ha 40% stunoBoM crnmpre (1:5), momydenue
KOTOPOM OCYIIECTBISIOT METOIOM MOAU(U-
[IMPOBAaHHOM Mallepallui, B KadecTBe CyO-
CTaHIMM [T TOTy4YeHust cupona [1].

Pa3zpaborana Taxxke pecypcocOeperaro-
asi TEXHOJIOTHS MOJIyYeHUsI BOAHO-CIIHP-
TOBOTO HM3BJICUCHHS] M3 HIPOTa KOPHEBUIIL
poauonbl po3oBoii nocie CO, -3KCTpaKiuy,
MO3BOJISOIAST COXPAHUTh UCXOIHBIN HA0OD
OMOJIOTMYECKH aKTUBHBIX BEIIECTB B rOTO-
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the treatment of functional diseases of ner-
vous system — asthenic conditions, different
forms of neuroses, vegetative-vascular dys-
tonia, hypotonia [15].

In Scandinavian countries, Rhodiola
rosea drugs are used to increase mental ca-
pacity during stress, as psychostimulatory
agent and general tonic agent [31, 32].

Safety of Rhodiola rosea gives possibili-
ty to use it not only as drugs but in food in-
dustry as well, particularly in non-alcoholic
tonic beverages recipes [33].

There are following biologically active
food supplements on the basis of Rhodiola

rosea in the Russian Federation:

e Terra-Plant Rhodiola biologically

1,100 mg pill
produced by Natur Produkt Europe
B.V. (Netherlands);

e Phytotea Rhodiola Rosea (Golden
Root) biologically active supplement
(2.0 g packet filter by 40 g) (TU
9197-020-71546263-10) produced by
Chike-Taman Itd (Russian Federation)
[34].

Samara Medical University offered in-

active supplement,

fusion of Rhodiola rosea on 40% ethanol
(1:5), obtainment of which is provided by
the method of modified maceration as an
excipient to obtain syrup [1].
Resource-saving technology of water-al-
cohol extract obtainment from a solvent cake
of Rhodiola rosea rhizomes after CO,-ex-
traction was worked out. It allows saving an
initial set of biologically active substances
in the final product (dry extract) and to in-
crease the product yield, as well as to obtain

CO,-extract, which is of some interest for
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BOM TMPOIYKTE (CyXOH IKCTPAKT) U TMOBBI-
CUTBH BBIXOJ IIEJICBOTO MPOAYKTA, a TAKKE
nosy4yarh CO,-9KCTPaKT, MPEeICTaBIISIOIIMN
UHTEpeC sl map(OMEpHOH, MUIEBON U
JIMKEPOBOJOYHOM MPOMBIIIIIEHHOCTH. [lo-
JYYEHHBIA MO 3TOW TEXHOJIOTMU SKCTPAKT
POZIMOJIBI PO30BOI CYyXOW XapaKTepU3yeTcs
BBICOKUM cojiepkanureM po3asuHa (3,15%),
Ipyrux (GEeHWITIPOTaHOUIHBIX TJIUKO3U OB,
a TaKXe CaIuApPO3uIa U MOHOTEPIEHOBO-
ro IIUKO3WAA PO3HUPHUANHA, OOJagarome-
ro TyOepKyJO0CTaTUYECKON AaKTUBHOCTHIO.
CO,-9KCTpaKT pOIHOIIbI PO30BOM COMEPIKUT
B KaueCTBE JOMUHHUPYIOUIETO KOMIIOHEHTA
KOPUYHBIA CHUPT, @ TAKXKE JPYTUe JIUIO-
(uIbHBIC BELIECTBA — TUPO30J1, PO3UPHUIOI,
B-curoctepun u ap. [35].

Ha 6a3e [Isturopckoit I'@A pazpadboran
KOPPUTMPOBAHHBINA CHUPOIl HA OCHOBE DJKC-
TpPaKTa POJUOJIbI PO30BOM C U3BJICUCHUSIMU
W3 IIUTIOBHUKA W TUOMCKYCa, 00Ia aronmii
aJanTOT€HHBIM M CTUMYJIUPYOITUM 3P dek-
TOM. H3MEHEHbl HEKOTOpbIE TEXHOJIOTHU-
YECKHUE MapaMeTpbl MOJyYEHUs! SKCTPAKTa
POZIMOJIBI PO30BOI: BBIOpaHa PETIEPKOIISIITUS
Ha 4-x auddys3opax, yCTaHOBIEHA OMNTH-
MaJlbHasl CTENEHb U3MEIBYEHHOCTU CHIPhS
[36, 37].

Cnenyer OTMETUTh, YTO HApPYKHBIX Jie-
KapCTBEHHBIX (OPM POIUOIBI  PO30BOM
MIPOMBIIIIJIEHHOCTHIO HE BbIMTycKaeTcs. Ot-
CYTCTBYIOT M JJaHHbIE 00 UCCIIEIOBaHUSIX B
oOnacT pa3pabOTKH TaKUX GOpM.

OcHosHble Hanpasienus UCNOIb306a-
HUSL POOUOTIbL PO30BOLL 8 HAPYHCHBIX JleKap-
CMBEHHBIX U KoCMemuueckux cpeocmeax. B
TOKE BpEeMsI B TUTEPATypPE UMEIOTCS OT/IEITb-
HBIE CBEJICHUS 00 MCTIONIBH30BAHUH POTUOIBI
PO30BOM 111 HApY’KHOrO npuMeHenus. Ha-
MpUMeEpP, PKCTPAKT POAMOIBI PO30OBOM MPH-
MEHSIeTCsl B 3yOOBpaueOHOM MpaKTHKE IS
CMa3bIBaHUS JIECEH IpU nuopee (THoeTeye-
HUH), YTO OCHOBAHO Ha €ro MPOTHUBOBOCIIA-
JUTENbHBIX CBOMCTBAX [1].

B kocmeronoruu poauona po3oBas Uc-
MOJIL3YyEeTCS B KAYECTBE TOHHU3UPYIOIIETO

parperfumery, food, and alcoholic beverage
industry. Rhodiola rosea dry extract obtained
following this technology is characterized by
the content of rosavine (3.15%), other phen-
ylpropanoid glucosides, as well as salidro-
side and monoterpenic glucoside of rosari-
dine, which has anti-tuberculous activity.
CO,-extract of Rhodiola rosea has cinnamic
alcohol as a dominating component, as well
as other lipophilic substances — thyrozol, ro-
siridol, B-sitosterol etc [35].

Corrected syrup on the basis of Rhodiola
rosea with Rosa canina and Hibiscus extract,
which has an adaptogenic and stimulating
effect was worked out in Pyatigorsk State
Pharmaceutical Academy. Some technical
parameters of the Rhodiola rosea extract
obtainment were changed: repercolation on
4 defusers was chosen, the optimum degree
of grinding of raw materials [36, 37].

It should be noted that there is no indus-
trial external dosage forms of Rhodiola ro-
sea. There are no data about the studies in
the working-outs of such forms.

Principal areas of Rhodiola rosea usage
in external medical and cosmetic products.
At the same time, there is some data about
the use of Rhodiola rosea for external use in
some literature. For example, Rhodiola ro-
sea extract is applied in a dental practice for
gums anoint while pyorrhea (suppuration)
which is based on its anti-inflammatory
properties [1].

Rhodiola rosea is used in cosmetology
as a skin tonic together with the plants like:
Manchurian aralia, spiny eleuterococcus,
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KOJKY CpEACTBa Hapsiay CO CIEAYIOIIUMHU
pacTeHUsAMU:  ApAIMEN  MaHBYKYPCKOM,
JJIEYTEPOKOKKOM KOJIFOUMM, JKEHBIIEHEM,
JJUMOHHUKOM KHTAHCKHM, 3aMaHUXOU BBI-
COKoM, useB3eed. [IpumeHeHHe pPOAMOIIBI
PO30BOM B KOCMETOJIOTHH U JEPMaTOIOTHU
CBSI3BIBAIOT C TOHU3UPYIOIIUM, aHTHCEITH-
YECKHUM, BSDKYLIMM JeucTBUEM. B Buue
HACTOsl U OTBApa KOPHEBUILA POAMOIIBI PO-
30BOH MMPUMEHSIOT MPU ce00pEeHHOM JepMa-
TUTE, IPU YTPEBOM CHIIH, ITUPOKOIIOPUCTOU
KOK€ Y KaK CpeJICTBO OT MOTVIMBOCTHU. TOHHU-
3Upyrouiee JeiCTBUE POIUOIIBI PO30BOM UC-
MOJIB3YETCS Ul Pa3lIA)KUMBAaHUS MOPLIVH
Ha JIMIIE U I1Ie€ B BUJE IpUMoUeK [38].

DKCTPAaKT POAMOIIBI MpeajgaraeTcs i
UCIIOJIB30BaHUsl B KocmeTtonoruu. Tak, cy-
XOW DKCTPAKT POIUOJIBI PO30BOM, CTaH-
JNAapTU3UPOBAHHBIA 10O THUPO3UHY U ca-
JUAPO3UIY, Mpenlaraercsi KUTAaUCKUMHU
IIPOU3BOJIUTEISIMUA Ul HUCIOJIb30BAaHUS B
KOCMETHKE B KQUE€CTBE CPEACTBA ISl 3aME/I-
JICHUSI CTApEHMs, NPUIAHUSA DIAJAKOCTUH H
21aCTUYHOCTH Koxke [39].

DKCTpaKThl pPOAMOJILI PO30BOM Mpeasia-
TaroTCs IS UCIOJIb30BaHUS B T.H. «JOMall-

HEW KOCMETHUKE» WIIA «KOCMETHKE PYYHOU
pabote» (Tabm. 1) [40, 41].

Tabnuya 1 — Ixcmpakmut poouovl po30eoil,

npednamauenubte

ginseng, Schizandra chinensis, Echinopanax
elatum, may chang. Application of Rhodi-
ola rosea in cosmetology and dermatology
is connected with tonic, antiseptic, bonding
action. Rhodiola rosea rhizomes infusions
and decoctions are applied for seborrheic
dermatitis, acneiform rash, wide-pore skin
treatment, and as an antiperspirant. Tonic
action of Rhodiola rosea is used for tighten-
ing on face and neck as lotions [38].

Extract of Rhodiola is recommended to
use in cosmetology. Dry extract of Rhodio-
la rosea extract standardized by the thyro-
zine and salidroside is offered by Chinese
producers to use in cosmetics as a product
for aging retardation and smooth and elastic
skin [39].

Extracts of Rhodiola rosea are offered
to use in so-called “home cosmetics” or
“handmade cosmetics™ (table 1) [40, 41].

Cosmetic industry of Russia manufac-
tures following cosmetic products with

Rhodiola rosea extract:

07151 UCNOIB306AHUA 8 «(KOCMEMUKe PYUHOIL pabombly /
Table 1 — Extracts of Rhodiola rosea for the application in “handmade cosmetics”

HanmenoBanue / Name

Pexomenmanm k mpumenennto / Application recommendations

Ponunosl po3oBoit
CYXOMH DKCTpPAaKT /
Dry extract

of Rhodiola rosea

Jns yxona 3a BsUIOH, yBsiIAIOIIEH TyCKIIOW KOXKeH /

For withering, fading, dull skin

Kpems! 1uist yxona 3a koxkeit Bokpyr a3 / Eye creams
Tonuzupyromme kpemsl 1uist Tena / Tonic body creams

Cpenctsa aJ1sl KOXKH, CKIIOHHOM K YTPeBOW ChITH /

For skin prone to acneiform rash

Cpenctsa ot nommBocTH / Antiperspirant

BoccranasnuBaronue macku 1t Bosioc / Regenerative hair masks

[I3I" skcTpakT
POIINOIIBI PO30BOH /
PEG extract

of Rhodiola rosea

Kak npotuBoBoCTIanuTeNnbHOE, Ie3UHUITHPYIOLIEe, CMATYAOIIee,
TOHU3UPYIOIIEE CPEACTBO B KOCMETHKE BOKPYT TIIa3, JIUIsl I'y0, CpeICTBAX
TUTHCHBI TIOJIOCTH pTa U T.1. / As anti-inflammatory, disinfect, smoothing,
tonic agent in eye cosmetics, for lips, oral cavity hygiene product etc.

48



Pharmacy & Pharmacology V. 4 Ne 5, 2016

DOI: 10.19163/2307-9266-2016-4-5-36-62

Kocmernueckoil  MPOMBIIUIEHHOCTHIO
Poccum BeimyckaroTest ciaenyromue KocMe-
TUYECKHUE CPEACTBA C IKCTPAKTOM POJIUOJIbI
pO30BOM:

e JIHEBHOM KpeM JIJI JIMIA C POJIUOJION
PO30BOM Il YyBCTBUTEIBHOU KOXKHU,
HOYHOM KpeM JIs JTULA C SKCTPAKTOM
pPOIMOJIBI PO30BOM, CHIBOPOTKA ISt
JMLA C SKCTPAKTOM POAMOIIBI PO30BOM
(6penn «Harypa Cubepuka», OOO
«ITepBoe peuienue»);

e kpem mia juua «Poguona poszoBasi»
JUISL CyXOH W YyBCTBUTEIIBHOU KOXHU
(6penn «Ywmcras muams», OO0 «Ka-
JIUHAY);

e JIHEBHOM KpeM JIJId JIMIA C POJIUOJION
posoBoii (Openna «Pementsl 6alyIku
Aradsn», OO0 «IlepBoe perieHue»);

® KpeM OT MOpIIMH BUTaMuH F u 30110-
TOIl KOpeHb, cepusi «Aneyrt», Green
Mama (xomnanus «Green Mamay)
[42-44].

MO’KHO OTMETUTD, UTO POJIMOIIA PO30BAst
PEKOMEHIyeTCsl IPEUMYLIECTBEHHO IS UC-
M0JIb30BaHUs IIPU BO3PACTHOM KOXKeE, yBsa-
TOIIEH KOXKe, /TSl MPOPUITAKTUKN CTAPCHHSL.
EcrtecTBenHoe crapeHue koxu — 310 Gu-
3UOJIOTUYECKUM TPOLIECC, BO3HUKAOIINN
1oJ| JIEHCTBUEM BHYTPEHHUX (DAKTOPOB.
BemiecTtBa pacTUTENBHOIO MPOUCXOXK]IE-
HUSA, BXOJSIINE B COCTaB KOCMETHUYECKUX
CPEACTB JUISl YXOJa 3a CTaperolIeh KOXKEH,
COIIACHO UX JICMCTBHUIO HA pa3/IUYHbIEC 3BE-
Hbs IPOLIECCa, JEATCS Ha YBIAXHSAIOIINE
CpelcTBa; CpPEACTBA, BOCCTAaHABIMBAIOIINE
JUMHUIHBINA Oapbep; aHTUOKCUIAHTBI; CPEe/I-
CTBA, BIUSAIONINE Ha OOMEH BEIECTB; MPO-
TUBOBOCHAJIMTENIbHbIE CPEICTBA; CPEACTBA,
yAy4IIAONINe MUKPOLUPKYISALUIO; Cpell-
CTBa C 3CTPOTEHONOAO0HON AKTUBHOCTHIO
[45, 46].

CrapeHue 3a4acTyr0 Ha3bIBAIOT XPOHUYE-
CKUM BOCHAJIUTENIHBIM MPOLIECCOM, T.K. U3-
OBITOYHASI AKTUBHOCTH KOJUIAT€HAa3 U 2J1acTas,
a TaK)Ke MOBBIIICHHAS! OKUCIIUTENIbHAS aKTUB-
HOCTh SIBIISIFOTCSI TIPOBOLIMPYIOIIUM  (haKTO-

e day facial cream with Rhodiola rosea
for sensitive skin, night facial cream
with Rhodiola rosea extract, facial
serum with Rhodiola rosea extract
(Natura Siberica, Pervoye Reshenie);

e Rhodiola rosea facial cream for dry
and sensitive skin (Chistaya liniya,
Kalina);

e Day facial cream with Rhodiola rosea
(Retsepty babushki Agafyi, Pervoye
Reshenie);

e anti-wrinkle cream vitamin F and
golden root, Aleut, Green Mama line
(Green Mama) [42-44].

We would note that Rhodiola rosea is
recommended mostly to use for aging skin,
fading skin, and ageing prevention. Natural
skin ageing is a physiological process,
provoked by organismic factors. Organic
substances in composition of cosmetic
product for ageing skin, by their action on
different links of the process can be divided
into moistening agents; lipid barrier restoring
agents; antioxidants; metabolism agents;
anti-inflammatory agents; microcirculation
improvement agents; estrogen-like activity
agents [45, 46].

Ageing is called

inflammatory process because excessive

often chronic
activity of collagenase and elastases, as
well as enhanced oxidation activity is a
provoking factor for the inflammation
mediators synthesis. Therefore content of
anti-ageing products are recommended to
use anti-inflammatory components. Tannins
have anti-inflammatory properties. They are
found in raw materials of Rhodiola rosea.
Anti-inflammatory activity, ability to inhibit
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pOM Uil CMHTE3a MEAMATOPOB BOCIHAJICHMUS.
[ToaToMy B cocraBe NpPOTUBOBO3PACTHBIX
CPEACTB PEKOMEHTyETCsl UCTIOJIb30BaHUE ITPO-
TUBOBOCIAIUTEIIBHBIX KOMIIOHEHTOB. [IpoTn-
BOBOCIAJIMTEIbHBIE CBOMCTBAa BBIPAXKEHBI Y
TyOUJIBHBIX BEIIECTB, KOTOPHIE COMEPIKATCS
B CBIPbE pOAMOJIBI po30Bou. [IpoTrnBOBOCHA-
JIUTENIbHAsT aKTUBHOCTH (CIIOCOOHOCTh WHTU-
OUpoBaTh S-ITUMOOKCUTEHA3y) BBISBICHA Y
[-TUPO30J1a, BXOAAIIETO U B COCTAB POAMOJIBI
po3oBoii [45, 47].

OnHUM U3 U3MEHEHUH KOXH, BO3HUKAIO-
MM B IMPOLECCE CTApEHUs], CYUTAETCS BO3-
HUKHOBCHHUE TJIUKAIIMKU — HEe(PEepPMEHTATUB-
HOWM peaky MEXAy MOHOcaxapuiamMu Hu
amMuHOrpymnoi 6enkoB. Toukoi npunoxeHus
NPOIIECCOB INHMKALMKU B KOXXE€ B OCHOBHOM
SIBIISIIOTCSL IGPMAJIbHBIE CTPYKTYpBI: KOJLIa-
T€H, D3JaCTUH, DIIOKO3aMUHOIIMKAaHbI. T.H.
«CIUUTBIN KOJUIAr€H», YCTOMYUB K IEHCTBHIO
THJIPOJIa3, 4TO 3aMeIsieT OOHOBJIEHUE KOJLIa-
reHa U MPUBOINUT K 00pa30BaHUIO MOPIIWH.
DT0T Mporece ycyryomseT HaTuuue cBoOoI-
HBIX paJIMKAJIOB W M30BITKA caxapoB. Bere-
cTBa, 00JIaIatONe AaHTUOKCUIAHTHBIM JICH-
CTBHEM, CITOCOOHBI CHMXKATh OOpa3oBaHUE
«CILKATOTO KoJutareHay» [48, 49].

Ha mozenu kiaeTok KepaTHHOIIUTOB J0-
Ka3aHO, YTO AKCTPAKT POJUOJIBI PO30BOM
o0nasaeT CrmOCOOHOCTHIO TOBBINIATH AaH-
TUOKCHIAHTHYIO 3alIUTHYIO CIIOCOOHOCTH
KJIETOK. B pszne uccienoBaHuil JOKa3aHO
HaJU4Yue AaHTUOKCUIAHTHON aKTUBHOCTH
y caluapo3ujia U TUPO30J1a, UYTO MOXKET
00BsICHUTH A()PEKTUBHOCTH HCIIONH30BA-
HUSI U3BJIEYEHHUN U3 POIUOIIBI PO30BOU A
yXOZa 3a CTaperolel KOXKeH, B T.4. MPEIsIT-
CTBOBaTh 00pa3oBaHuI0 ruKarui [50].

JIurHanbl, Kak U (IAaBOHOHIBI, CTEPOUI-
HbIE CAlOHUHBI, (PUTOIKIUZOHBI OKA3HIBAIOT
ACTPOreHONOI00HOE ICHCTBHE U TIPU HAPYK-
HOM TpuMeHeHuH. OJHO3HAYHBIX OObICHE-
HUU MeXaHH3Ma JEeUCTBUS dTUX COE€IUHEHUIN
B COCTaBE HAPYXHBIX CPEACTB HET, HO UMe-
I0TCS JaHHBIE, OObsCHSIONIHE UX d(PdeKTnB-
HOCTb B CPEJICTBAX JUIsl KOPPEKIIUU MOPILIKH,

50

5-lipoxygenase) was revealed in p-thyrozol
from the composition of Rhodiola rosea
[45, 47].

Appearance of glycation — non-fermen-
tative reaction between monosaccharides
and amine group of proteins is considered
one of the skin ageing changes. Dermal
structures are the application point: col-
lagen, elastin, glycosaminoglycans. So-
called “sewed collagen™ is resistant to the
action of hydrolases, which slows down
collagen renewal and leads to formation of
wrinkles. This process enhances number
of free radicals and excessive sugars. Sub-
stances with antioxidant action are able to
reduce the formation of “sewed collagen”
[48, 49].

It was proved on the keratinocytes cells
that Rhodiola rosea extract has an ability to
increase antioxidant protective capability of
cells. The range of studies proved the pres-
ence of antioxidant activity of salidroside
and thyrozol, which can explain the effi-
ciency of Rhodiola extracts for ageing skin,
including glycation formation prevention
[50].

Lignans, as well as flavonoids, steroi-
dal saponins, phytoecdisones exhibit es-
trogen like action in external application.
There are no decisive explanations to the
mechanism of these compounds action
mechanism in composition of dermatic
agents, but there are data which explain
their efficiency in anti-wrinkles agents, in-
cluding a capability to stimulate prolifera-
tion of basal keratinocytes and fibroblasts.
Synthesis of collagen and glucosamino-
glycans is strengthened by flavolignans
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B T.4. CIIOCOOHOCTh CTHMYJIHPOBATh MPOJIH-
(eparuro 0a3anbHBIX KEPATUHOIUTOB U (HU-
OpobmacroB. CHHTE3 KOJUTareHa M TIIFOKO3a-
MUHOIJIMKAHOB yCUJIMBAIOT (PIIABOJIUTHAHBI
pacTpOIIIK TSTHUCTON, SKCTPAKTHI dJeyTe-
POKOKKa, COIepPKaIero TPUTEPIICHOBhIE Ca-
MOHWHBI U JINHTAHbI, IMMOHHUKA KUTAHCKO-
T0, TAK)KE COJICPIKAIIIETO JIMTHAHBI B KAYECTBE
OCHOBHOU TPYIITIHI OMOJIOTUYECKH aKTUBHBIX
Beniects [49, 51, 52]. Kpome Toro asist actpo-
TEHOMOIOOHBIX ~ BEHIECTB  (DITABOHOMTHOM
MPUPOBI  XapaKTePHO AHTHOKCHIAHTHOE
neiicrere. IMEIOTCS JaHHBIE O TOM, 4TO (h1a-
BOJIMTHAHBI PACTOPOIIIM TSTHUCTONH B HC-
CIICJIOBAHUSAX HA MOJETH KJIETOK KepaTHHO-
UTOB ¥ (pruOp0OIACTOB MBIIIEH TPOSIBIISIOT
AQHTUOKCUJAHTHYIO aKTUBHOCTH B OTHOIIIE-
HUM TTOBPEXKICHUI, BEI3BAHHBIX MIEPOKCUIOM
BozIopoJa [53]. @naBonUrHaHbl PpOIMOIIBI PO-
30BOM TaK)KE MOTYT TPENICTABISATh UHTEPEC
Kak OMOJIOTMYECKH aKTHBHBIE BEIIECTBA, 00-
YCIIABIIMBAIOIINE AKTUBHOCTh €€ M3BIICUCHHIA
MIPU HAPYKHOM MIPHUMEHEHHH.

Nmerotcst 1aHHBIE O CTUMYIUPYIOIIEM
BIMSIHUM KOMIUIEKCA, COJEPIXKAIIEro Jie-
B3€10, 2JICYTEPOKOKK, POAHOITY U JINMOHHUK
KUTACKUN Ha MOJENIH KJIETOK (Gudpobdia-
cToB. Jloka3zaHo, 4TO KOMMO3UIUSI aKTUBH-
3upyeT MeTabon3M OEJIKOB, HYKJICMHOBBIX
KHCIIOT, JIUMHUIOB, PETYIUPYEeT TPaHCIOPT
BemiecTB [54]. Bo3aMOXXHO, ¢ aKTHBU3AIIU-
eil merabonm3Ma cBs3aHa IPPEKTUBHOCTD
MPUMEHEHUS POIUOJIBI PO30BOM MIJIst yXozaa
3a CTaperoUIeH, YBAIAKOLIEH KOXKEN JIULA.

[ToMrMO e€cTeCTBEHHOTO CTAapEeHHUS, BbI-
NENSIOT TaKk HaszbiBaeMoe (HOoTocTapeHue,
MpeicTaBIsionee coooi mpoiecc u3MeHe-
HHUS KOXKH 11071 iccTBUEM YD-U3I1ydeHus, B
OCHOBE KOTOPOTO JICKUT WHTECHCU(DUKAIIUS
CBOOOHOPAIUKAIIBHBIX DPEAKIU, MPUBO-
JSTIasi K MOBPEXKICHUI0O MEMOpaH KIIETOK,
HYKJICMHOBBIX KHCIJIOT, OCJIKOB, BKJIIOYAS
BOJIOKHA U PELENTOPHBINA arnmapar KJIeTOK,
a Tak)ke HapylmIeHU0 QYHKITUU YHAOTEIHS.
Jlyisi maHHOTO BHJIA CTapEeHUS XapaKTEPHBI
CYXOCTb KOXKH, TE€JIEAHTUIKTA3UU, HAPYIIIe-

of Silybum marianum, extracts of Eleu-
terococcus with triterpene saponins and
lignans of Schizandra chinensis, as well
as lignans as a principal group of biologi-
cally active substances [49, 51, 52]. Apart
from this estrogen like substances of fla-
vonoid nature is characterized by an an-
tioxidant action. There are data about the
fact that flavolignans of Silybum maria-
num exhibit antioxidant activity towards
the damages, provoked by the hydrogen
peroxide, while studying models of cells
of keratinocytes fibroblasts of mice [53].
Flavolignans of Rhodiola rosea may also
be of interest as biologically active sub-
stances which condition the activity of its
extracts for external application.

There are data about stimulating influ-
ence of complex with may chang, Eleutero-
coccus, Rhodiola, and Schizandra chinensis
on a model of fibroblasts cells. It was proven
that the composition activates metabolism of
proteins, nucleic acids, lipids, regulates sub-
stances transportation [54]. Possibly, the ac-
tivation of metabolism is connected with the
efficiency of Rhodiola rosea application for
the ageing, and weathering face skin treat-
ment.

Apart from natural ageing, there is so-
called photo-ageing, which is a process of
skin defection under the influence of UV
radiation, which is based on the intensifi-
cation of free radical responses which lead
to the damage of cells membranes, nucleic
acids, proteins, including fibres, and cells
receptor mechanism, as well as endotheli-
um dysfunction. This ageing type is charac-
terized by the skin dryness, telangiectasis,
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HUSl MIUTMEHTAIMU IO TUITY JIEHTUTO, TH-
nep- U TUIOMEIAH03a, TTOBBIIIEHHBI PUCK
HOBOOOpasoBauwmii [45, 48].

s 60psOBI ¢ PoTOCTApEHHEM AaKTy-
aJbHBI HE TOJBKO aHTUOKCUIAHTHI, YBIAXK-
HSIIOIME CPENICTBAa, HO W OTOEJIMBAOIINE
CpEeJICTBA JIJIsl YCTPAHECHHUsI SIBIICHUI TUTIEP-
NUTMEHTAIUK. SIBJICHHE THMEepIUrMeHTa-
[IUU TaKXKE XapaKTEepPHO JUIsl TaKOro 3a0o-
neBaHusi kak akHe. Kpome nuckomdopra,
BBI3BAHHOTO BBICHIIIAHUSIMU B MEPUOJT 000-
CTpeHus 3a00s1eBaHus, OECTIOKONCTBO y Ma-
IIUEHTOB BBI3BIBACT IMOCTAKHE, MPECTABIISI-
FOLIEE KOMIUIEKC CTOMKUX U3MEHEHUHN KOXKHU
U3-32 JJUTENBHO CYIIECTBYIOUIEH yrpeBoit
CBIM U ceOOpeH, MPOSIBISIONINXCS B TOM
YHUClie B BHJIC THUICPIUTMEHTAIIUN KOXH
(kopuuHeBbIe TIATHA) [55].

Tak, monudeHonsbl CHIOCOOHBI BIHSITH
Ha MEJIaHOTEHE3, MOCPEICTBOM MHTHOUPO-
BaHUsl (EPMEHTA TUPO3UHA3BI, IPUHUMAIO-
IIET0 y4yacTHUEe B CHHTE3€ MUTMEHTa Meja-
HuHA. Takoii 3¢ deKT mposBISIOT TaIoBas
U DIUIaroBasi KUCIOTHI, apOyTWH, TIaOpH-
JIUH, KOpUYHAs KUCJIOTA, alI033UH, dIIUKATe-
XuH-3-raymiar. Mexanusm OTOeIMBAIOIIETO
JICUCTBUS TaJUIOBOM KHCJIOThI — BEILIECTBA,
BXOJISIIME B COCTaB POJUOIIBI PO30BOH, 3a-
KIIIOYAeTCsl B UHTUOMPOBAHUU aKTHUBHOCTH
TUpo3uHa3bl. CyuTaeTcsi, YTO JIOMOJHU-
TEIHHBIM YCUIIUBAIOLTUM (PAKTOPOM B TO/1a-
BJICHMM MEJAHOI€HE3a IAJUIOBOM KUCIOTOU
SIBIIICTCS HAJTMYKE Y HE€ aHTUOKCUIAHTHOMN
aKTUBHOCTH [56, 57].

B 3apyOexHoii nuTepaType HMEIOTCS
JaHHBIC, TOJTBEPKIAIOIINE WHTUOUPYIO-
miee JIeCTBUE CIIUPTOBOTO JKCTPAKTa po-
JTMOJIBI Ha TUPO3UHA3y. MiMeroTces cBeieHus
0 TOM, YTO THUPO30J OOJIAaeT CIOCOOHO-
CTBIO UHTUOMPOBATH MPOIECC MTUTMEHTAIINH
KO, YMEHbIIIast BEIpAOOTKY THPO3UHA3HI U
TRP-1 (cTtabunuzarop menanocom). Taxxe
YCTaHOBJIEHO, YTO THPO30JI MPEBOCXOIUT
10 aKTUBHOCTU CAJUAPO3U, 00JIaTar0IIHiA
HECKOJIbKO HMHBIM MEXaHU3MOM JIeHCTBUS

[58-60].
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pigmented lesions on lentigos type, hyper-
and hypomelanose, high risk of neoplasia
[45, 48].

Not only antioxidant, moistening agents
are used to treat photo-ageing, but also
bleaching agents to eliminate hyperpigmen-
tation. Hyperpigmentation is also character-
istic for acne. Apart from discomfort, pro-
voked by the rashes in disease aggravation
period, post-acne is what bothers patients,
which is a complex of persistent change of
skin, because of a long-term acneiform rash
and seborrhea, which can also appear as a
skin hyperpigmentation (brown spots) [55].

So, polyphenols are able to influence
melanogenesis by inhibiting tyrosinase fer-
ment, which participated in melanin pig-
ment synthesis. Such effect is exhibited by
gallic, ellagic acid, arbutin, glabridin, cin-
namic acid, aloesin, epicatechin-3-gallate.
Mechanism of bleaching action of gallic
acid — substance which is a part of Rhodiola
rosea is in inhibiting the tyrosinase activi-
ty. The antioxidant activity of gallic acid is
considered to be an additional strengthen-
ing factor to suppress melanogenesis using
it [56, 57].

Foreign literature has data, which con-
firm the inhibiting action of alcohol extract
of Rhodiola rosea on tyrosinase. There are
data about the fact that thyrozol is capable
of inhibiting the process of skin pigmenta-
tion, reducing production of tyrosinase and
TRP-1 (stabilizer of melanosomes). It was
also established that thyrozol was more
active than salidroside with another action
mechanism [58—60].

There are also data about the presence
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Takke HMMEIOTCS JaHHBIE O HAJTUIHH
Y®-npOoTeKTOPHON aKTUBHOCTH CaJIAIPO-
31J1a, TOATBEPKICHHBIC HA MOJICIIU KYJBbTY-
PBI KJIETOK KepaTUHOLMTOB [61].

Hcnonb3oBanue SKCTPAKTOB POAUOIBI TIPU
KUPHOU KOXKE M aKHE MOKHO OOBSICHUTH BbI-
COKHUM COZIEp’)KaHHEM JTyOUJIbHBIX BEIIECTB.
Hcnonb3oBaHue B Ka4eCcTBE KOMIIOHEHTOB Ce-
OOperyIupyIONMX KOCMETUYECKUX CPEICTB
pPacTUTEIBHBIX KOMIUIEKCOB, COMEPIKAIINX
TyOUJIbHBIC BEIIECTBA, CBA3AHO C UX BSIKY-
LIEH, MOACYIIMBAKOLIEN AKTUBHOCTBIO, TPO-
THUBOBOCIIAIUTEIIGHBIM JICHCTBHEM, a TaKKe
CHOCOOHOCTBIO CyXKaTh TOpPbL. AKTHBHOCTb
CAJILHBIX KeJe3 PEryIupyeTcs MHOKECTBOM
SH/IOKPHHHBIX M HEOHIOKPHUHHBIX (haKTOPOB,
B T.4. UTHIPOTECTOCTEPOHOM, 00PA3yIOIIUM-
Csl B KOXKE M3 TECTOCTEPOHA MO/ JICHCTBUEM
depmenta S-a-pemykraszbl. [lomaBrstorneit
AKTUBHOCTBIO B OTHOIIIEHUU 5-0-pEeIyKTa3bl,
MIPeA0TBpaIlasi Ype3MEPHOE CAIOOT/ICIICHNUE,
00IaIatoT BEIIECTBA PACTUTEIILHOTO MPOMC-
XOXK/ICHUSI, B YACTHOCTH, (PUTOCTEPUHBI, CO-
JiepKaIecss U B ChIPb€ POAMOIBI PO3OBOM.
duToCTEpUHBI OKA3BIBAIOT TAKKE MPOTHBO-
BOCTIAIUTENIFHOE JICHCTBUE, YyrHETas (akKTo-
pBI BocmajieHus — npocrarianaud E2, dak-
TOp HEKpO3a OmmyXxonu-a [55, 62].

Kpome toro, coneprkariyecs B poauosie po-
30BOM JTyOMJIbHBIE BEIIECTBA OONAIAIOT aHTHU-
MUKpPOOHBIM JieiicTBreM. Taroke B TuTeparype
HMMEIOTCSl TIPEJIIIONIOXKEHNS], YTO yTHETAroIIee
NIEWCTBUE B OTHOILICHUHU OaKTepHii BO3OyIUTe-
neit akae Propionibacterium acnes skcTpakTa
BomHOro m3 pomuonbl — Rhodiola crenulata,
CBSI3aHO C HAIMYKMEM CATUIPO3UIA, COIEepKa-
IIETOCs ¥ B POIMOJIE PO30BOH [62-64].

3akJirouenue. Takum oOpa3om, poauona
po30Basi — pacTeHue, o0IaIaroIIee MeJIbiM
CHEKTpOM  (papMaKOJIOTUYECKUX CBOWCTB,
Cpeii KOTOPBIX MHTEPEC MPENICTABISET ACHi-
CTBHUE Ha IIEHTPAJbHYIO HEPBHYIO CUCTEMY,
HaJIMYue aJanTOTeHHBIX M aHTHOKCHJIAHT-
HBIX CBOMCTB. AHTHOKCHIAHTHOE JICUCTBUE
o0ycClaBiIMBaeT TeMaTONPOTEKTOPHYIO aK-
TUBHOCTH TIPEMapaToB POAHMOIBI PO30BOA,

of UV protector activity of salidroside, ap-
proved on the model of keratinocytes cells
model [61].

The application of Rhodiola extract for
fat skin and acne can be explained by high
content of tannins. The use of plant com-
plexes with tannins as seborrhea regulating
cosmetic agents is linked with their bind-
ing, drying activity, anti-inflammatory ac-
tion, as well as the ability to narrow down
pores. Activity of oil glands is regulated by
a lot of endocrine and non-endocrine fac-
tors, including dihydrotestosterone which is
formed in skin from testosterone under the
influence of 5-o-reductase ferment. Plant
origin substances, particularly phytosterols
from Rhodiola rosea raw materials exhibit
suppressing activity towards 5-a-reductase,
preventing excessive oil secretion. Phytos-
terols has also an anti-inflammatory activi-
ty, suppressing inflammation factors — pros-
taglandin E2, factor of tumor necrosis factor
a [55, 62].

Apart from this, tannins in Rhodiola ro-
sea has antimicrobial action. Some literature
as well has hypotheses that suppressing ac-
tion of water extract of Rhodiola — Rhodiola
crenulata against Propionibacterium acnes
— acne activating bacteria, is connected with
the presence of salidroside, which is found
in Rhodiola rosea [62—64].

Conclusion. Thus, Rhodiola rosea is a
plant with a whole spectrum of pharmaco-
logical properties, including action on the
central nervous system, presence of adap-
togenic, antioxidant properties. Antioxidant
action conditions hepatoprotective activity

of Rhodiola rosea drugs, neuroprotective,
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HEUPOIPOTEKTOPHOE, YD-NPOTEKTOPHOE,
paauo- U XUMHOINIPOTEKTOpHOE AeiicTBue. C
AHTUOKCUJIAHTHOM aKTUBHOCTBIO CBsI3aHA U
NEPCHEKTUBHOCTh MCHIOJIB30BAHUS POJIUO-
JIbl PO30BOM JJIsl HAPY>KHOTO MPUMEHEHUSI.
B nureparype mmeercss JOCTaTrOYHOE KO-
JIMYECTBO CBEACHUI O HAIMYMU BO3MOKHOTO
a¢dekra OMOIOTHUECKH AKTHBHBIX BEIECTB
POAMONBI PO30BOI NPU HAPYKHOM MPUMEHE-
HHUU: aHTHOKCHJIAHTHOTO ¥ aHTUMHKPOOHOTO,
otOenuBaroiero, YO-mpoTeKTOpHOTO, CTUMY-
JMPYIOIIETO OOMEH BEIIECTB, YTO CBUJICTEIb-
CTBYET O MEPCIEKTUBHOCTHU €€ NPUMEHEHHUS B
KOCMEILIEBTUKE U MOATBEPHKIACT OIBIT TPau-
IMOHHOIO MCIIONIb30BaHMs ISl yXO4a 3a YBS-
JTAIOLLIEN KOXKEH, )KUPHOU KOXKEW Y TPY aKHE.
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UV-protective, radio- and chemo-protective
action. Prospects of Rhodiola rosea use for
external application are linked with antiox-
idant activity.

Literature has sufficient data about pos-
sible effect of biologically active substanc-
es of Rhodiola rosea for external use: an-
tioxidant, and antimicrobial, bleaching, UV
protective, metabolism stimulating, which
proves the prospectivity of its use in cosme-
ceutics and proves the experience of its tra-
ditional use for the withering, fat skin, and

acne treatment.
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