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ANEMIA OF CHRONIC DISEASES — THE KEY MECHANISMS OF PATHOGENESIS
AND THE ATTEMPT OF THE CLASSIFICATION

V.T. Sakhin', EV. Kryukov?, O.A. Rukavitsyn®

11586 Military hospital (4 Mashtakova St. Podolsk 142110 Russian
Federation), 2 Main Military Clinical Hospital n.a. N. Burdenko

(3 Gospitalnaya Sq. Moscow 105229 Russian Federation)
Objective: The study objective is to determine the role of cytokines,
hepcidin and soluble transferrin receptor (sTfR) in anemia patho-
genesis in patients with malignant neoplasms and to suggest

a working version of the pathogenetic classification of anemia
of chronic diseases.

Methods: 63 patients with stage Il-IV of a malignant neoplasm
were examined. Anemia (15t group) was diagnosed in 41 peo-
ple, in 22 cases no signs of anemia were found (2" group).
A comparative analysis of the metabolism of iron, C-reactive pro-
tein (CRP), hepcidin, sTfR, as well as interleukins (IL) 6 and 10 and
tumor necrosis factor a (TNFa) was performed.

Results: Patients with anemia compared with group 2 in the se-
rum of peripheral blood showed lower levels of iron, total iron
binding capacity, transferrin saturation coefficient with iron, and
higher concentrations of CRP, hepcidin, sTfR, IL6, IL10 and TNFa.
Condlusions: Based on the correlation analysis, a multicompo-
nent genesis of anemia in malignant tumors was demonstrated.
A working version of the classification of anemia of chronic dis-
eases based on the leading pathogenetic factor is proposed:
1) primary iron deficiency, 2) disruption of the regulatory mecha-
nisms of erythropoiesis, 3) insufficient erythropoietin production.
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KoppeKuua 3kcnepumeHTaNbHOro 0CTeonopo3a

COKOM W LLPOTOM MJ1010B LLUKNKLLN LIepHOfVJI

H.B. IInakcesn, JI.B. Ycruuosa, C.B. Crenanos, C.I. ITonomapuyk, E.A. ITapdenoa

Tuxooxeanckuti eocyoapcmaenmviti MeOununckutl ynusepcumem (690950, 2. Bnaousocmox, np-m Ocmpsxosd, 2)

Llenb uccnepgoBanua cocrtoana B 3KCMEepPUMEHTaNIbHOM NOATBEPKASHUN NpodunakTnyeckon 3¢ $eKTUBHOCTM COKa U LIPOTa U3
NNoJoB WKWK YepHoW (Empetrum nigrum) Npw rIOKOKOPTUKOWAHOM ocTeonopo3se. Matepuan u MmetoAbl. Y >KMBOTHbIX MOAENW-
poBanu CTepouAHbIN 0OCTEONOPO3 MYTeM BHYTPUXKENYAOYHOrO BBEASHWNA CYCNEH3UN NPEeAHN30MN0Ha B CYTOUYHON fo3e 5 Mr/Kr
B TeyeHmne 30 gHel. Kpbicam OMbITHBIX FPYNMN BBOAWMAN BHYTPUMXKENYA0OYHO coK (1m1/200 1) n wpoT wukwu (1,4 r/Kr) 3a vac go
efibl. ONpefgensanv ypoBHW KanbLmus 1 pochopa B CbIBOPOTKE KPOBU Ha 10-e 1 30-e CyTKW, FOTOBUSIN TUCTONOMMYECKNE CPe3bl
6efpeHHON KOCTW KPbIChl 1 MPOBOJUIN aHANU3 KOCTHOWM TKaHW. PesynbTaTbl nccnepoBaHus. B pesynetaTe sKcnepumeHTa Habnto-
Janacb 3¢ peKkTUBHasA AMHaMUKa KanbLunii-gocdhopHOro obMeHa NpK BBEAEHNMN XMBOTHBIM COKa WKKWK Yepes 10 1 30 AHen
W NpW BBEAEHUN LIPOTa WHKWK — Yepes 30 AHeN 3KcnepumeHTa. lMcTonornyeckne nccnefosaHna NoaATBepaunn AencTene
COKa U WPOTa Ha KOCTHYIO TKaHb. 06cyxaeHne NonyYeHHbIX AaHHBIX. BbisiBneHa NonoxuTenbHas AUHaMUKa MUHepanbHoro obMeHa
W pereHepaTMBHbIX NMPOLIECCOB B KOCTHOMN TKaHU. K KOHLY SKCMepUMeHTa B KOHTpOose Habnioganock nogaeneHne npoueccos
OCTeOCUHTE3a, B TO BPeMs Kak KOCTHas pe3opbums ycunmnnacs. B onbITHBIX Fpynnax nosBUaMCL 0CTeobnacTbl  MPOUCXOANIo

BOCCTaHOBNEHNE.

Kniouesbie cnosa: KpbiCbl, Memabonuydeckas ocmeonamus, CUcmemHble ZﬂlOKOKOmeKOLlabI, KGﬂbuUlj-d)OCd)Oprllj obmeH

[Tonck 3¢ PeKTUBHBIX CPeAcTB MPOPIIAKTUKA OCTEOIO-
po3a — aKkTyanbHas HpobaeMa COBPEMEHHOM MEUITUHBL.
3aboneBanNs1 KOCTHOM TKAHW, CBA3AHHBIC C HAPYLICHUCM
ee MeTab0/IM3Ma, BBIICIAIOTCS B TPYIITY MeTabOMMYeCKIX
octeonatuit. Hanbonee pacpocTpaneHHOM (popMOit cpery
HUX CUMTACTCSA OCTEONOPo3 [2]. ITHonorus 3a601eBaHmit
OIOPHO-IBUT'ATE/IbHOTO AIIApara MHOTO(aKTOPHA U BKIIIO-
4aet B ceOs HATONIOTMIO BHY TPEHHMX OPraHOB, ICHETUYCCKIAL,
TOPMOHAJIBHBIC IPUYMHEL, HAPYLUICHNA KPOBOCHAOKCHNA
u o6MeHa BEHICCTB, IJIOX0€C IUTAHUEC, BPCAHBIC IIPUBBIYKN
(kypenme, 3m0ynoTpe6eHNe anKoroeM), TUIIOINHAMMIIO,
IJINTENbHYIO TCPAIINIO CUCTECMHBIMU I''TIOKOKOPTUKOMAAMN
[7]. Kpome Tor0, COTTIACHO 9KCIICPUMEHTATBHBIM Y KITMHU-
YECKMM JIAHHBIM, OJTHUM 13 (PaKTOPOB PUCKA OCTEOAPTPO3a,

ITnakcen Harabs BacuibeBHa — KaHJ. Mell. HayK, AOIEHT Kadenpbl dap-
Mariuu ¢apmaneTndeckoro ¢-ta TTMY; e-mail: natalya.plaksen@mail.ru

OCTEONOpPO3a U IPYIHUX 3a00/IeBaHUIT OLOPHO-IBUTATENb-
HOTO aIIapara, He3aBUCHMO OT TI07Ia M BO3PACTa, CIY>KUT
mepUINT WIn HapyleHne 0OMeHa Kamplys, 60pa, KpeMH:A
u Marams 3, 6, 9, 10].

B nmepuon 0603HaueHHOT0 MMHUCTEPCTBOM 3IPaBO-
OXpaHEHMA Nepexofa K IMPEeBeHTUBHON MeIUIHe He-
00XOIMMO PacUIMPUTD TIPEIIOKEHUE JICKAPCTBEHHBIX
HperapaToB Ha OCHOBE PACTUTE/IBHBIX CPEZICTB, KOTOPHIC
OBI IO3BOIIIN YCICITHEE PeaTN30BbIBATE TOCTABICHHBIC
3ajjaun. B xavecTBe MEPCHEKTUBHOTO MCTOUHMKA MU-
KPO- ¥ MAaKPO3TIEMEHTOB A UCCIICIOBAHNA HaMM OBITIO
BRIOpaHO pacTeHMe MMKIMA yepHas (Empetrum nigrum)
cemeiicTBa Bepeckosrie. lllukmra (Bogsanuka) — Hedap-
MAKOIICIHOE pacTeHue, IPOU3pacTaioliee BO MHOTUX
pernonax Poccun. Ha npotskeHnu JmmMTenbHOrO Bpe-
MEHM €€ IJIOfBI VICTIONb30BA/INCH B HAPOITHON MEIMUITIHE
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U1 JIedeHMsT MHOTOUYMC/IEHHBIX 3a0on1eBanmil. V3 aure-
PAaTYPHBIX MCTOYHUKOB M3BECTHO, YTO IJIONBI IMKIIN
yepHOI 007MaganT nepeOponpOTeKTUBHEIM ACHCTBHUEM.
HexoTopble UCCIenoBaTeu 0OTMEYA0T, YTO MPerapaTsl
myKIy 3¢ QeKTUBHEL P TUIEPTOHMYECKO 60me3Hy,
OBICTPOI YTOMIACMOCTH, HAPYLUICHUN IIAMATH U CHa, TIPH
IMWICTICUU, PacCeAHHOM cKepose [1]. JlaHHpIX 0 BmmA-
HUY IIVKIIY YePHON HA OCTEONOPO3 B HOCTYIIHON HAM
nmTeparype He 0OHAPY>KEHO. B CBSA3M € 9TUM aKTya/IbHBIM
HPEACTAB/ACTCA N3yICHNE XUMUYECKOTO COCTABA CBIPDS
IIVKIIY YePHOI U pa3paboTKa Ha €ro 0CHOBe (PUTOIpe-
MapaToB, HAIIPABICHHBIX HA TPO(PMIAKTUKY OCTEONOPO3a.
Vcnonp3oBaHye B MEIUIVHE HE TOJIBKO COKA, HO M IIPOTA
IJIONOB 00ecreunBaeT 3aMKHYTHIN MK/ IIPOU3BOJCTBA
¢uTonpenaparoB u CHIDKaeT ce6eCTOMMOCTD MPOAYKTA.

e MCCIenoBaHMA COCTOSIA B 9KCIEPUMEHTATTBHOM
HOATBEPXKACHUM IPOPIIAKTUICCKON 3 (PeKTUBHOCTI
COKa ¥ IIPOTA U3 IVIOAOB IMKIIY YePHOI IIPH ITIIOKOKOP-
TUKOMIHOM OCTEOIIOpO3e.

MaTepman N MeToIbl

Mcnonp3oBamm CBeXNe IIOABI LMK YePHOI, 3ar0TOB-
JIEHHBIE B IIEPUOJ, TEXHIYECKOM 3penocTn. VI3 0TCopTHpO-
BAHHBIX IUTOZIOB HEIIOCPE/ICTBEHHO Hepey] 9KCIePUMEHTOM
OTKMMAJIM COK Ha PyYHOM BUHTOBOM Ipecce ¢ muddepen-
IMABLHON roIOBKOM. 110/y4eHHbIN BIaXKHDIA IPOT NPK-
MEHAMM I JanbHerero nccnenosanna. Coiep>kanme
KQJIBIVA B COKE M MIPOTE IVMKIIY OTIPEIe/IA/IN Ha AaTOMHO-
abcopbimonHoM criekrpodortomerpe Varian (Spectr AA,
mozenb 50B). O6paboTka u oopMIeHNE Pe3yabTaTOB
m3mepenuit npoxonmumu cornacHo 'OCT 33462-2015 [4].
OKCIEPUMEHT BBIITOTHEH Ha 76 KPHICAX-CAMIAX JIM-
HuM Bucrap maccoii 200-230 r. JKUBOTHBIX copiepKaum
B CTAHJAPTHBIX YCIIOBUAX COITIACHO NpaBwiaM EBponei-
CKOI KOHBEHITUM O 3al[ATE T03BOHOYHBIX KUBOTHBIX,
UCIO/Nb3YeMBIX B 3KCIIEPUMEHTANBHEIX paborax (Crpac-
Oypr, 1986) Ha 6ase BuBapusa ®bY3 «lleHTp rUrmeHs
u snupeMuonoruu B IIpumMopckoM Kpae». Kprice 6pumn
Pasme/eHBl Ha YeTHIPE TPYIIIEL:
1-a rpynmna — MHTaKTHBIE XXUBOTHEIE (10 ocobeit).
2-4 TpynIa — KOHTPO/Ib: MOJEIb CTEPOMITHOTO OCTEOIO-
po3sa (22 ocobm).
3-4 TpyIIa — OIBIT: MOAEIb CTEPOUITHOTO OCTEOIOPO3a
Ha (poHE BBEMICHMA COKA U3 IIONOB MK (22 ocobn).
4-4 TPyINIIA — OIBIT: MOJIC/Ib CTEPOMAHOTO OCTEONOPO3a Ha
(poHe mpUMeHEHNA MIPOTA U3 IIOA0B MMKIIN (22 ocobn).
Y KMBOTHBIX 2—4-1 TPYIII MOJIE/TMPOBaJIA CTEPOMIHBINA
ocreonopos 1o Meronuke JI.E. 3uranmmuon u gp. [5]
HyTeM BHYTPIDKETYAOUHOTO BBEICHUA CYCHCH3UM TIPeI-
HusonoHa («Iegeon Puxtep», Pympansa). CyTouHas no3a
npenapata (5 Mr/kr) 6bls1a CHIDKEHA C IE/IBIO0 YBE/IMUCHNA
BBDKMBAEMOCTHU XKUBOTHBIX M TIOBBIIICHUS BOCHPOU3BO-
AUMOCTH MCCICTYeMBIX XapaKTePUCTUK, Y YBEINICHUA
JVINTETBHOCTY 9KCIICPYMEHTA, YTO MPUOIN3UIO MOJICTIN-
PYEMYH0 CUTYALIMIO K KIMHIYCCKIM yCIoBusaM [6]. Kppicam
3-¥1 TPYNIIBI IOMOTHUTEIBHO BBOJIW/IM COK IMVKIIN Yepes

30H7A B f03¢ 1 Mi/200 T, KppicaM 4-¥i TPYIIIBI — BIaKHBII
HIpOT B fo3e 1,4 I/KT 3a 9ac 10 KOpMICHNA MHIMBULY-
anbHO. CYCIeH3MIO IIPEIHN30/I0HA, COK M HIPOT BBOAWM/IN
KUBOTHBIM ©XEIHEBHO 10 MOMEHTA BBIBEIICHUA MX U3
OIIBITA AJIS Mop(bonomqecxmx uccinenoBanuit Ha 10-i,
20-11 n 30—t gHYU 10 5 ocobelt u3 2-it, 3-71 n 4-it rpymnm.

Ha 10-e 1 30-€ cyTKM aHaIM3UPOBAIM KOHIIEHTPAITUIO
KanpyA 1 Gochopa B CBIBOPOTKE KPOBU M3 XBOCTOBOI
BeHBI. YpoBHM Kanblusa u gocdopa onpenensim Ha 6u-
oxummueckoM anamm3satope Chemistry Analyzer BS-299
(MINDRAY) ¢otoMeTpuieckum MeTofoM. Iucronorn-
JeCcKMe UCCTIeOBAHNA IPOBENCHDI Ha Kaenpe MaTomorn-
YEeCKOM aHATOMUI, CYI[66HOI71 MegUIUHEL U rpasa TTMY.
Uccnenyemprit Matepuarn (GefipeHHBIE KOCTY KPBIC), (PUKCH-
posam B 10 % HeliTpanbHOM (HOPMAINHE, TCKAIBIHALINIO
nposomuwn B pactBope Decalcifer B Teuenne 10 greit, npo-
BOIKy — B ammapare Gemini AS. IucTonmorimdeckme cpesst
OKPALINMBA/IN I¢MATOKCH/IMHOM U 303/HOM.

[Tomy4yeHHbIe JaHHBIC 0OpAaOATHIBAMM METO/IOM BapH-
AlMOHHOM CTATUCTHUKM C BBIYUCTCHUEM CpefHeit apug-
MeTaeckoi (M), ee ommbku (m) M JOCTOBEPHOCTH pas-
it (p).

Pe3yanaTb| nccneioBaHnA

B coxe mmKumM omnpeneneHo COmepXKaHMe KalabIna
81,0+7,9 mr/kr, B mpore — 121,6+10,4 mr/xr. Maccosas
KOHIICHTPALVA Ka/IbIVA He BBIXO/IUT 33 HPEMIE/BI TPAHUITBI
IMana3oHa M3MepeHui [4].

C y4eTOM TOr0, 4TO MUHEPA/IbHAA YaCTh KOCTU B OCHOB-
HOM cocTouT u3 rupipokcranatuta [Ca;o(PO,)s(OH),],
Y )KUBOTHBIX C ITTIOKOKOPTUKOU/-UHAYIIUPOBAHHBIM OCTe-
OIOPO30M BO3HMKA/IM HAPYLICHNA KaIbInit-pochopHoro
ob6mena. Ha ¢oHe BBeleHUA CYCIICH3UN IIPETHU30NTOHA
B CBIBOPOTKE KPOBM JKMBOTHBIX 2-¥ TPYIIIBI IPOUCXO-
AWIO IOCTOBEPHOE CHIDKEHNE KOHI[CHTPAIMU Ka/IbIINA
" HOBBILICHME cofiep>kanus ocopa Ha 10-it u 30-11 nHU
SKCIIEPUMENTA 110 CPaBHEHMIO ¢ 1-11 rpynmnoit. B 3-it rpymure,
HOTyYaBIIEN COK IIVKIIN, COiep>KaHye Kanbiy 1 ochopa
B KPOBU B TCUCHUE BCETO SKCIICPUMEHTA HE M3MCHAIACH
0 CPABHCHUIO C Pe3y/IbTaTaMy MCCIICIOBAHNA KPOBU MH-
TAKTHBIX )XUBOTHBIX. B 4-i1 oNBITHOM rpyme yepes 10
IHEHN cofiep>kanue Kanbius U pocdopa 10CTOBEPHO HE
OT/IMYAJIOCH OT PE3yNIBTaTOB UCCACHOBAHNA KPOBU KOHT-
PONLHOM I'PYIIBL, ¥ TOMLKO Ha 30-1 JeHb SKCIEPUMEHTa
HAO/IIONAIV ITOBBIICHE COCP>KAHL KaJIbIVA Y CHYDKCHIC
ypoBHs docpopa. [Ipy cpaBHeHMY 3-71 1 4-11: ZOCTOBEPHOE
HOHIDKCHME YPOBHA KA/IBIVA IIPY MOBBIIICHHOM YPOBHE
¢docdopaHa 10-71 IeHb SKCTICPUMEHTA B TPYIIIIEC XMBOTHEIX,
HO/TYYABILINX HIPOT, HUBSIMPOBATOCH uepes 30 aHeit (Tabr.).

IIpyu TUCTONMOTMYECKOM MCCICIOBAHUN Y SKMBOTHBIX
2-11 KOHTPONLHOM Tpyninl yepes 10 pHeit npuema npes-
HU30/I0HA 32PETUCTPUPOBAHBI IIPU3HAKN HAYMHAIOIIETO
OCTEOTIOpO3a: 3peas INTACTUHYATAA KOCTh C He3HAUNTEITb-
HBIM MICTOHUCHMEM KOCTHBIX TpabeKyn, (oKycH mepuo-
CTUOIUTAPHOI pe30pOIun C LEIMOYKaMM OCTCOK/IACTOB,
OCTEOIMTHI PACIONIOKEHBl OTHOCUTE/IFHO PAaBHOMEPHO.
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Tabnuua
Codeprcarisie KAnbUua u HocPopa 8 ColBOPOMKe KPOBU HUBOHIHbLX
C IKCNEPUMEHIMANLHBIM 2/IHKOKOPUKOUOHbIM 0CHEONopO3oM
Ha PoHe npuema coka u wpoma wiukwu (M+m )

Kanpimmii, Mmonn/n docdop, MMOTB/ T

tpymma uyepes 10 gHel1 | uepes 30 pHeit | yepes 10 aHeit | yepes 30 nHen
1-a |2,40£0,02 2,42+£0,03 | 1,43+0,03 1,39£0,02
2-9 | 2,31£0,02! 2,270,031 |2,17+0,03! 2,10+0,03!
3-1 | 2,49£0,06% 2,50+0,04% |1,51+0,052 1,44£0,05%
4-9 |2,29+0,03%3 | 2,43+0,022 |1,91£0,06%3 | 1,36+0,012

! PasHniia ¢ 1-if IpyTIoON CTaTMCTUIECKM 3HAYMMA.
2 PasHuIIa O 2-11 TPYIIION CTaTUCTHUYECKY SHAUMMA.
3 PasHuma ¢ 3-11 Ipynmo CTaTUCTUIeCKy 3HAUMMa.

Taxoke MMeMCh TayIMIIOBbIE TAKYHBI (06pa3oBaBIIecs
BCJICACTBYE Pa3pylIeHnA KOCTHOI TKaHu). CO CTOPOHBI
SHIOCTA PACIOIATAINCD EIOUKH ocTeo6mactoB. Yepes 20
fiHEH HaGMIOIA HapacTalolIye TPU3HAKK 0CTEONopo3a:
3permas IIaCTUHYATAA KOCTD ¢ YMEPEHHO BHIPAXKEHHOM TIe-
PUOCTMOIUTAPHOI M HA3YLIHOM pe3op Ouyert, ICTOHYCHIEeM
KOCTHBIX TPaOeKyI, YBE/IMUICHNE YMC/IA TAyIIMITOBBIX JIAKYH,
UCTOHYCHME KOCTHBIX 0a/I0K, eAMHUYHEIC OCTECOO/IACTHL.
Yepes 30 pHel BU3yamM3UpOBAIUCh 3peras IIacTMHIATAA
KOCTD C BRIPOKEHHOM NEPUOCTUONUTAPHON U Ia3yITHON
pe3op61uelt, ICTOHYEHMEM KOCTHBIX TPabeKysl, HepaBHO-
MepPHOE PAaCHONOKEHME OCTEOIUTOB, GONBIIOE KOMMYECTBO
TayIIMIIOBHIX JTaKYH — IIYCTBIX M C OCTEOK/IACTAMM, TAKKE
yBENMYEHNe IIPOCTPAHCTBA MEXXTY IIACTUHAMM, BCTPEYa-
JIMCh EMHMYHBIE 0CTEOOMACTHI (PUC., ).

B 3-i1 rpymie KpbIC ¢ SKCIEPUMEHTAILHBIM OCTEO0II0-
PO30M, TOMyJaBIIeH COK, TAKXKe HAOMIONAIN U3MEHEHMA
B MATEpHUase 3peoi IIACTUHYATON KOCTH, HO KOPTHUKA/Ib-
HBIV ¥ TPAOEKy/IAPHBII 0TI OCTABANCH OTHOCUTETIBHO
COXPaHHBIMMU. B TO/IIIE KOCTHBIX CTPYKTYP ONPENe/IANNCH
nnuHHBIE «6a30(QUIbHEIe», CTIETKA BOTHUCTHIC TMHUA
CKIeMBaHNA. [aBepCcoBa CUCTEMA KOPTUKATBHOTO OTHAETA
[eMOHCTPHPOBAIa yIOpPAA0UYeHHBIN Hab0op ocTeoHoB. Ha
HOBEPXHOCTH IEPUOCTA KOPTUKAILHOTO OTHAENA BCTPe-
Ja/IMCh AVHIYHBIC TAyIIMIIOBE JIAKYHHI pe3opOumy, He-
KOTOpBIE ¢ ocTeokmacTamu. Co CTOPOHBI SHAOOCTA PEru-
CTPUPOBAIUCH LETIOYKN 0CTe061acTOB (puc., 6).

[Ipu monmyveHUN XUBOTHEIMU HIpoTa (4-4 rpymma)
B MaTepHaIe 3PEOil ITACTUHYATOM KOCTU OTMEUYCHBI
KOPTUKAJIbHBIC U TPAOCKYIAPHBIE OT/IE/BI C OTHOCH-
TC/IBHO POBHBIMU KPpasMU Me,[[yH}IHpHOﬁI IIOBCPXHOCTHU
u ¢ poxycamu rmankoi pezop6unn. TaBepcoBa cuctema
KOPTUKAJIBHOTO OT/ie/a ObIIA ¢ OTHOCUTEIBHO YIIOPSO-
YeHHBIM HAG0POM 0CTeoHOB. Ha IMOBEpXHOCTH IIepHoCTa
KOPTUKAJIBHOTO OTHENA, HPECTABICHHOIO PBIXJION CO-
eI[I/IHI/ITe}IbHOﬁI TKAHBIO ¢ CAMHNYHBIMHN COCYI[&MI/I, pac-
IIOJIarajinch HEMHOT OYMCICHHDBIC TAYHIMITIOBBI JTAKYHBI
pe3opOumy, HEKOTOpBIE ¢ ocTeokmacTamu. Tkaub 9H0CTa
6bna BeIpakeHa ¢1ab0. Co CTOPOHBI SHIOCTA BCTPEYACh
eVHITYHBIE 0CTeoOmacThl (puc., B).

06cyxaeHne NoyyeHHbIX JaHHbIX

B Hacrodmee BpeMA (papManeBTUUSCKIUI PHIHOK IPefIa-
raeT JOCTATOYHO IMPOKUI ACCOPTUMEHT JICKaPCTBEHHBIX
CPenCTB, CONEPKAIINX COMM KA/IBINA, HO, K COXKA/ICHUIO,
HPAKTUYECKY BCE OHM MIMEIOT IIPOTUBOMOKA3aHA M MOTYT
BBI3BIBATH Cepbe3HbIe OO0UHBIE 3¢ exTrr. COBpeMEeHHBIN
HOJIXOJT K KOPPEeKIIMM HapYLICHUIT MUHEPATBbHOTO 06Me-
Ha HAIIPABJICH HA 3aMEJICHNE U MPEeKpalleHNe TOTepH
KOCTHOI MacCCBI.

[TonoxuTenbHaA AMHAMUKA Kaabuii-pocdopHOro
o6MeHa Ha (oHe IpreMa COKa U MIPOTA MMKIIN YePHOM
HO3BOJIACT PACCMATPUBATH MX B KauecTBe Hpodumak-
TUYECKUX CPEICTB MPHU 0CTeonopose. JIekapCTBEeHHBIC
PACTEHNA CTY>KaT eCTeCTBCHHBIMYU MCTOYHMKAMM MUHE-
PaIbHBIX KOMIUICKCOB, ¥ CKOMIIOHOBAHHBIC IPHUPOON
B HAOOpE 5/IeMEHTHI HAXOJATCSA B OPTAHIYCCKI CBA3AHHOM,
TO €CTh Hanbosiee yCBOAEMOI U HOCTYIHOI dopme [8, 9].
Jleue6GHOE fieiiCTBUE PUTOIPENAPATOB 3aBUCUT OT OalaHca
MAaKpO- ¥ MUKPOJJICMEHTOB B JICKAPCTBEHHBIX PACTCHMU-
Ax. OcoOblit MHTEpeC B JAHHOM aCIIEKTe IPEeACTaBIAeT
KaJIBIINIA, COfICP>KaHMe KOTOPOro B OPraHU3Me YeIOBEKa
Korme6nercs B mpenenax 1-2,2 Kr. PasBuTuio ocTeonoposa
Crtoco6CTBYeT CHIDKEHNUE YPOBHSA KA/IBIIVA, YTO HPUBOIUT
K YMEHBIICHUI0 00pa30BaHuA TUIPOKCUANIATUTA B KOCT-
Ho¥ TKanm [10].

B pesynprate 9KCIepUMEHTA HOMTOXKUTE/IbHAS IMHA-
MUKa Kanpuii-(GpocpopHOro 06MeHa Py CTEPOUTHOM

Puc. lucronornyeckas XxapakTepuCcTUKa KOCTHOI TKaHU KpbIC Ha 30-11 IeHb SKCIIepUMEHTa:
a — 2-9 (KOHMPONbHAS) 2PYNNA, NAGCMUHYAMAT KOCIb C 2AyUUN08bIMY IAKYHAMU (CIPEKY — 0CTEOKTIAC 8 1aKyHe 2ayuiuna); 6 — 3-a epynna, mpy6uamas
KOCHib, CO Cmopotbt andocma pacnonazaromcsa uenouKu ocmeoﬁﬂacmos, HPOCMAMPUBACTICA TUHUL CKACUBAHUSA (cmpezmu); 8 - 4-1 epynna, mpyﬁuama}l
KOCIb ¢ HA3YUiHOU pesopbuuedl u Hanuvuem ocmeobraacmos (cmpenka). OKP. 2eMamoKCUmuHOM U 303uHoM, X 100.
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0CTEOIOpo3e HAOMIONATACh IPY BBEICHUN SKMBOTHBIM
coka mmKimm yepe3 10 u 30 gHeit nccnenoBanua U npu
BBEJCHUM pOTa KKK — yepes 30 pueit. IIpu mop-
($oIOTMUECKOM UCCICTOBAHUM MATEPUIA KOHTPOJIb-
HOJ I'PYIIIBI PErUCTPUPOBANIOCh HAPACTAHME ITOKa3aTe-
JIeTl, OTPAXKABIINX HPOIECCH pe3opOumn: NCTOHYCHNE
KOCTHBIX TPabeKyJl, yBe/IMUCHNE YUCTA OCTCOKIACTOB
U YMEHBIICHNUE YUCTa 0CTeo01acToB. ViccnenoBanue Ha-
JIMYKA TPOLIECCOB PeNapaTMBHONM pereHepanuy KOCTH Ha
(hOHE IIOKOKOPTUKOMTHOTO OCTEONIOPO3a HOKA3AI0, YTO
K 20-My 1 30-My JTHAM 5KCIepUMeHTa HaOMI0[anoch 1o-
IaBJICHNUE IPOLIECCOB OCTEOCHHTE3a, KOCTHAA Pe30pOum
YCWJIMIACh, M YMEHBIMUIACH TONIIMHA KOPTUKAILHBIX
IJIACTUHOK.

B rucronormueckux o6pasiax oT KpeIC 3-1i OIBITHON
TPYIIIBI IETOYKU OCTEOOTACTOB, IIMHHBIC U C/ICTKA BOM-
HUCTBIE IMHUY CKIIEUBAHNA B TONIIE CTPYKTYP CBUIETEND-
CTBOBA/IV O PEreHepaIiy KOCTHOM TKauu. B oOpasiax 4-it
OIIBITHOW I'PYIIIBI PETUCTPUPOBAIMCH HEMHOT OUMC/ICHHbIE
OCTEOK/IACTHI, XapaKTepU3yoIlye HESHAYMTE/ILHYIO MH-
TEHCUMBHOCTDL BOCCTAHOBIEHMA KOCTHOM TKanu. Mcxona
U3 TOIOKUTEIBHON IMHAMMKY MMHEPATBHOTO 0OMeHa
U pereHepaTuBHBIX IIPOIECCOB, BBIAB/ICHHBIX Ha TUCTO/IO0-
I'MYECKUX Cpe3ax KOCTeN B ONBITHBIX IPYIIIAX, UCCIEN0-
BAHHBIC 0O'BEKTHI (COK M IIPOT) MOTYT OBITH MPEIOKEHEI
1A JA/IHENIIET 0 SKCIIEPUMEHTANbHOT O U KJIMHUYECKOT O
U3YYEHMA.

Konruxm unmepecos: asmoput 3ass/isiom 00 omcymemasiis
KoHUKmMa uHmepecos.

JInrepatypa / References

1. bapuaynos O.]]. ®apMakonorudeckie cBoiicTBa pacTeHUI-1iepe-

6pOIIPOTEKTOPOB, IIePCIIeKTUBHBIX JULI JIedeHUs1 OOIbHbIX pac-
cessHHBIM ckIeposoM. CemertcTso [lnkimesrix (Empetracea) //
Heitpoummynomorus. 2008. T. 6, Ne 1-2. C. 33-42.
Barnaulov O.D. Farmakologicheskie svoystva rasteniy-tserebro-
protektorov, perspektivnykh dlya lecheniya bolnykh rasseyannym
sklerozom. Semeystvo shikshevykh (Empetracea) // Neyroim-
munologiya. 2008. Vol. 6, No. 1-2. P. 33-42.

2. bupmokosa E.B. OcTeomnopo3s: Touka 3peHNs sHLOKpUHOIOTa //
Gapmarexa. 2012. Ne s2. C. 32-39.

Biryukova E.V. Osteoporosis: Point of view of endocrinologist //
Pharmateca. 2012. No. s2. P. 32-39.

3. Bonkos E.E., UsBonsckas M.C., Boponosa C.H. [u np.]. Ho-
Basl puTOTepaneBTHYECKask KOMIIO3UIIMS JYISl BOCCTAHOBICHMS
KOCTHOI 1 XpsiieBoit Tkanu // IlaTomorudeckass ¢pusnonorus
U 9KCIlepuMeHTanbHast Tepamyst. 2015. T. 59, Ne 4. C. 30-34.
Volkov E.E., Izvolskaya M.S., Voronova S.N. [et al.]. New phy-
totherapeutic composition for restoring bone and cartilage. Ex-
perimental study // Patologicheskaya fiziologiya i yeksperemen-
talnaya terapiya. 2015. Vol. 59, No. 4. P. 30-34.

4. TOCT 33462-2015. IIpogykius cokopas. OnpenesieHue HaTpus,
KaLysl, KaJIbLMsl M MAarysi MeTOLOM aloOMHO-a0CcopOIIMOHHOI
criektpoMerpun. 2015. 16 ¢.

GOST 33462-2015. Produktsiya sokovaya. Opredelenie natriya,
kaliya, kaltsiya i magniya metodom atomno-absorbtsionnoy
spektrometrii. 2015. 16 p.

5. 3uranmza JL.E., Bypramesa 3.A., Baneesa M.X. [uip.]. CpaBHu-
Te/IbHOE M3yyeHMe 5pPeKTUBHOCTH iuMedocdoHa i keumudoHa
IIPU CTEPOUTHOM OCTeOIIopO3e Y KpbIC // DKCIlepiMeHTaIbHas
u wmHndeckas gpapmaxonorus. 2000. T. 63, Ne 6. C. 39-42.
Ziganshina L.E., Burnasheva Z.A., Vaneeva 1.Kh. [et al.].
Sravnitelnoe izuchenie yeffektivnosti dimefosfona i ksidifona

pri steroidnom osteoporoze u krys // Experimental and Clinical
Pharmacology. 2000. Vol. 63, No. 6. P. 39-42.

6. Komopusax O.JI. ®apmakonorndeckast KoppeKIus SKCIepu-
MEHTa/JIbHOTO OCTeOllOpOo3a afjallTOreHaMI M UX KOMOMHAIIMIT
¢ uIpuQIaBOHOM (SKCIIepUMeHTa/IbHOE UCC/IelOBAaHMe): aBTO-
ped. ouc... kaup. Mefl. Hayk. Brapmsoctok, 2002. 24 c.
Kolodnyak O.L. Farmakologicheskaya korrektsiya yeksperimen-
talnogo osteoporoza adaptogenami i ikh kombinatsiy s ipriflavo-
nom (yeksperimentalnoe issledovanie): Autoref. dis... kand. med.
nauk. Vladivostok, 2002. 24 p.

7. Jlecusax O.M., bapanosa V. A., Toponosa H.B. Knuunueckne

peKoMeHIallMI: IMaTHOCTHKA, IIPOQIIAKTIIKA U JIedeHUe TIIIo-
KOKOPTUKOUJHOTO OCTEOIIOpO3a Yy My>KUMH M JKeHIIUH 18 j1eT
" cTapie. Apocnasib: /lutepa, 2013. 48 ¢.
Lesnyak O.M., Baranova [.A., Toroptsova N.V. Klinicheskie
rekomendatsii: Diagnostika, profilaktika i lechenie glukokor-
tikoidnogo osteoporoza u muzhchin i zhenschin 18 let i starshe.
Yaroslavl: Litera, 2013. 48 p.

8. Ilmakcen H.B., Ycrunosa JI.B., Crenanos C.B. [u sip.]. Tenaro-

IPOTeKTOPHBIIT 5 PeKT KOMIO3ULMU SHTePOCOpOeHTa U IIPH-
ponHoro aHTHokcupanTa // TuxookeaHCKMIT MeTMIMHCKII
>kypHalL 2015. Ne 2 . C. 73-75.
Plaksen N.V., Ustinova L.V, Stepanov S.V. [et al.]. Hepato-
protective effect of the composition of natural antioxidant
and enterosorbent // Pacific Medical Journal. 2015. No. 2 .
P 73-75.

9. ®eppko V.B. JlekapcTBeHHBIC pacTeHUs1 — BO3MOXKHBIE MCTOY-
HUKI OCHOBHBIX MaKpo- ¥ MUKposaeMeHToB // Konuenr. 2013.
T. 3. C. 526-530.

Fedko 1.V. Medicinal plants — possible sources of basic macro-
and micronutrients // Konsept. 2013. Vol. 3. P. 526-530.

10. Xapkesuu JI.A. ®apmaxororus. M.: TISOTAP-Menna, 2015. C.
520-524.
Kharkevich D.A. Farmakologiya. Moscow: GEOTAR-Media,
2015. P. 520-524.

Hocmynuna 6 pedaxyuro 08.11.2018.

CORRECTION OF EXPERIMENTAL OSTEOPOROSIS WITHJUICE AND OIL MEAL
OF EMPETRUM NIGRUM FRUITS
N.V. Plaksen, L.V. Ustinova, S.V. Stepanov, S.G. Ponomarchuk,
E.A. Parfenova
Pacific State Medical University (2 Ostryakova Ave. Vladivostok
690002 Russian Federation)
Objective: The study objective was to confirm experimentally a
preventive effectiveness of juice and oil meal of Empetrum ni-
grum fruits in glucocorticoid-induced osteoporosis.
Methods: Steroid osteoporosis was simulated in animals by intra-
gastric administration of prednisolone suspension in a daily dose
of 5 mg/kg for 30 days. Experimental rats were injected intragas-
trically with juice (1 ml/200 g) and oil meal of Empetrum nigrum
(1.4 g/kg) up to an hour before meals. The levels of calcium and
phosphorusin the blood serum were determined on the 10thand
30t days, histological sections of the rat femur were prepared
and bone tissue analysis was performed.
Results: As a result of the experiment, effective dynamics of calci-
um-phosphorus metabolism was observed with the administra-
tion of Empetrum nigrum juice to animals after 10 and 30 days
and with the administration of Empetrum nigrum oil meal - after
30 days of experiment. Histological studies confirmed the effect
of juice and oil meal on bone tissue.
Conclusions: The positive dynamics of mineral metabolism and re-
generative processes in bone tissue was revealed. By the end of
the experiment, control was observed to suppress the processes
of osteosynthesis, while bone resorption increased. Osteoblasts
appeared in the experimental groups and recovery took place.
Keywords: rats, metabolic osteopathy, system glucocorticoids,
calcium phosphoric metabolism
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