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OPUTMHAJIBHBIE CTATbU = ORIGINAL PAPERS

VOK 616-006

HEOAHIMOIEHE3 WU ONYXONEBbLIA POCT

© PoguoH Bnagumnposuy Kopabnes, AHgpei mebosuy Bacunbes
CaHkT-MNeTepbyprekuil rocyapCTBEHHbIN NeanaTpuyecknii MeguumnHekuin yHusepcuteT 194000, CankT-MeTepbypr, lutoBckas, 2

KonTakTHas nHdopmauma: Pognon Bnagummuposuy Kopabnes — acnnpaHT kadepsl naTonornyeckorn uanonoruv ¢ kypcamu MMMyHONaTonorum
1 MegnLnHCKon nHcbopmatukm. E-mail: u-soul77@mail.ru.

PE3IOME. ®opmunpoBaHue n passuTtie B ONyXonm HOBbIX COCYAOB (HEOAHrMoreHes) — akTyanbHas npobnema gns
CNeumanncToB-0HKOMOroB. AHTMOreHe3 — OMH U3 KIKYEBbIX KOMMNOHEHTOB MaToreHes3a OnyxoneBoro npotecca.
HecmoTps Ha cnocobHOCTb OMyXomneBbIX KNETOK ANUTENBHOE BPEMS CYLLECTBOBATbL B YCNOBUAX AeduuuTa KUCIO-
pofa v nuTaTenbHbIX cybcTpaToB, 63 KPOBEHOCHBIX COCYLOB ONYX0Nb TepsieT CNOCOBHOCTb K POCTY U MeTacTasu-
pOBaHM. TOYHO Tak e, 6e3 3hPEKTUBHON CETH KPOBOCHABKEHMS OMYXONU XMMMUOTEPANEBTUYECKME Npenaparsl
He B COCTOSIHUW JOCTUTHYTb BCEX Y4aCTKOB OMYX0NM B HEOBXOANMBIX KOHLEHTpauusx. B nocnegHue gecatunetms
fonblume ycnexu B M3y4eHUM HeOaHrMoreHe3a npw 3rokayeCcTBEHHbIX HOBOOBpa3oBaHMax 06ycnoBneHbl HOBbIMY
MONEeKynsapHO-61MONorMYeckMmMm n BUOXMMUYECKUMIU METOAAMM, NO3BONMBLUMMI BbISIBUTDL LieNblid pag Guonoruye-
CKW aKTUBHbIX COEAWNHEHW, NPUHUMAIOLWMX y4acThe B MEXaHW3Max akTMBaLMW W WHIMOMPOBAHWNS aHrMoreHesa.
VHrnbupoBaHue aHrnoreHesa npUMEHSETCS NPY NeYeHUn 3rokayeCTBEHHbIX HOBOOBPA3OBaHUIM 1 UX METAcTa3os,
a Takxe foOpoKa4YeCTBEHHbIX onyxonen. /cnonb3oBaHe aHTWAHTMOrEHHbIX NPenapaToB C LENbl NOAaBNeHns
OMyX0NEBOro poCTa, HECMOTPS Ha NEPCNEKTUBHOCTb, A0 CUX OFPaHKUYEHO. Paa uccneoBaHNil CBUAETENLCTBYIOT O
HU3KON 9h(PEKTUBHOCTM MHIMBUTOPOB aHTMOreHe3a Npy HEKOTOPLIX BUAAX paKa, a Takxe 06 YCUEHUN TOKCUYHOCTM
XUMUONpenapaToB 1 CoKpaLyeHus 6e3peLnanBHOro neprnoaa Ha hoHe TapreTHON aHrMaHrMoreHHon Tepanuu. Bee
BblLLENepeYnCcneHHoe CBUAETENbCTBYET 0 HEOOXOANMOCTM Bonee AeTanbHOro M3y4YeHUs B3anMOCBSA3N Onyxore-
BOr0 poCTa U aHrmoreHesa.

KJTKOYEBBIE CITOBA: HeoaHrnoreHes, onyxonb, aHTUaHrMOreHHas Tepanus, MUKpOLMPKYNaLus

NEOANGIOGENESIS AND TUMOR GROWTH

© Rodion V. Korablev, Andrey G. Vasilyev
Saint-Petersburg State Pediatric Medical University. 194100, Saint-Petersburg, Litovskaya st., 2.

Contact Information: Rodion V. Korablev — Postgraduate Student. Department of Pathologic physiology courses immunopathology and Medical
Informatics. E-mail: u-soul77@mail.ru.

ABSTRACT. The formation and development of new vessels (neoangiogenesis) in the tumor is an urgent problem for
oncologists. Angiogenesis is one of the key components of malignant growth pathogenesis. In spite of tumor cells
unique ability to cope with hypoxia and nutrients’ deficiency, without blood vessels the tumor loses its ability to grow
and metastasize. On the other hand without an effective tumor blood supply network, chemotherapeutic drugs are
unable to reach all areas of the tumor at the required concentrations. In recent decades, great success in the study
of neoangiogenesis in malignant tumors took place due to novel molecular biological and biochemical methods that
have made it possible to identify a number of angiogenesis activators and inhibitors. The inhibition of neoangiogenesis
may be used in the treatment of malignant neoplasms and their metastases, as well as benign tumors.The use of anti-
angiogenic drugs for tumor growth suppression in Oncology till nowadays is limited. Some of the studies associate
targeted anti-angiogenic therapy low effectivity in certain types of cancer with increased toxicity of chemotherapy and
a reduction in the relapsing-free period. The relationship between tumor growth and angiogenesis requires further
investigation.

KEYWORDS: neoangiogenesis, tumor, anti-angiogenic therapy, microcirculation.
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B cbuamonornyeckux ycnoBusix aHrmoreHes, T.e. hopmmupoBa-
HWe W pa3BUTWE COCYAOB B TKAHW SBNSETCA CTPOrO OrpaHNYeHHbIM
MPOLIECCOM, @ ero perynsuus npeactaenset cobon 6anaHe akTue-
HOCTU NPO- N @HTUAHTMOTEHHbIX PAKTOPOB, MULLEHBIO KOTOPbIX SB-
NATCA B OCHOBHOM SHAOTENMOLMTBI, @ Takke rmagkne MUoLUTbI
W KOMMOHEHTbI COEAMHUTENbHOTKAHHOTO MaTpuKca COCYAMCTON
CTEHKM. MHOyKUNS aHroreHe3a HabnogaeTcs npy psae natonoru-
YeCKMX MPOLIECCOB: MMOKCKS TKaHeW, penapauus MoBPEXAEHHbIX
(bparMeHTOB TKaHel, poCT M pasBuUTUE TkaHei (B TOM Yucne naTo-
NOrNYEeCKUX TUNAx TKaHeBOro pocTa) [5, 34, 44, 49, 55]. Kntouesbim
CTUMYFIOM ANSt MHALMALMM aHTVOTeHe3a SBNSETCS COCTOsHIE, NPy
koTopom MeTabonnyeckue noTpebHOCTH TKaHW B KCNOPOAE npe-
BbILLIAIOT Nepdy3nOHHYH cnocobHocTb cocyaos [4, 7, 8, 10, 17, 18].

B ycnoBuu rnokcum NpouCXOAMUT akTUBALMS MPOAHTMOTEHHbIX
EHOB, YTO MPUBOAMT K 3KCMPECCUM aKTUBAaTOPOB aHruoreHesa u
3anycky MexaHn3moB 06pa3oBaHmst HOBbIX COCYZ0B Anst BO30OHOB-
NeHns TPOUKN y4acTKOB MOBPEXKAEHHbIX TKaHel. [lo gocTtuke-
HW Heobxoaumoro adhdhekTa NPOUCXOAUT aKTMBALMS aHTWUAHIMO-
rEeHHbIX FEHOB, KCMPECCUPYHOTCS MHIMOUTOPBI aHrMOreHe3a, u pocT
COCY[0B OCTaHaBIMBaeTcs. B yacTHOCTU, npoLecchl aHrnoreHesa
KoHTponupytoTcs reHom Munnens-Jlangay (VHL) [11, 16, 20].

MpoLecc aHrnoreHesa BKMOYAET B CebS HECKONMBKO 3Tamos.
Ha nepBom aTane akTMBMPOBaHHbIE NEPULMTBI, TECHO KOHTAKTUPY-
foLLMe C SHOOTENMEM, YKOpauMBatoT CBOM OTPOCTKW, MPOMCXOOUT
ocnabneHne MEXKNEeTOYHbIX KOHTaKTOB. MMepuuuThl NpoeumpytoT-
Csl B NEPMBACKYNSAPHOE NPOCTPAHCTBO, U BO3HWKAET AMccoLpMaLms
nepuuutoB W aHgotenus [3, 35, 36]. OHpoTenuanbHble KNeTku
HauMHaOT NPOAYLMPOBaTh (hePMEHTLI, B TOM YUCIIE MATPUKCHbIE
metannonpotenHassl (MMPS), kaTencuHbl, akTMBaTopbl nnasmu-
HoreHa, NpuBoAsLMe K ferpagaunn GasanbHon MemOpaHsl, npu-
YeM MaTpUKCHblE METannonpoTenHasbl SBASIOTCS OCHOBHbBIMM
NPOTEONUTUYECKMI 3H3NMaMU, MPUHUMAKLLMMI y4acTue B 3TOM
npouecce. [Mpu paciyenneHu 6enKoB BHEKNETOYHOrO MaTpukca
obpasyloTcs UX (hparMeHTbl, OKkasbIBatOLLME KaK Mpo- , TaK U aHTu-
aHrvoreHHble addekThbl. Jlnanc GENKOB BHEKNETOYHOrO MaTpuKca
perynupyetcs uHrnbutopamm npoteas (uPA, PAI). Ocnabnenue
MEXKIETOYHbIX KOHTAKTOB MEXJY 3HAOTENMOLMTaMW 1 paspyLue-
Hve Ba3anbHo MembpaHbl MPOBOASAT KO BTOPOMY 3Tany aHruore-
Hesa - MurpaLum 3HLOTENUOLMTOB B NEPUBACKYNSPHOE NPOCTPaH-
CTBO, OCYLLiECTBIISIEMOA MPU Y4aCTUN MOMEKYN KNETOYHON aaresny,
nuraHgammn Ans KoTopbix cnyxat Genkv BHEKNIETOYHOTO MaTpuKkca
(MamuHKH, BPOHEKTUH, BUTPOHEKTHH) [1, 39, 41, 42].

Ha cnepytowmx atanax KneTku 3HLOTENNS HAUNHAKT akTUBHO
nponudeprpoBaTth, POPMUPYS kaHanonopobHbIe CTPYKTYpLI, BMO-
CMEACTBUAN MOANMULMPYIOLLMECS B HOBbIE 3pENbIE KPOBEHOCHBIE
cocygpl. OTOenbHblE MUKPOCOCYAbl HAauWMHAKT 0ObEeaNHSATHCS B
00LLyI0 LIMPKYNATOPHYI0 CeTb, Yepe3 KOTOPYH OCYLIECTBASETCS
nepcy3sus TkaHew.

Mpn NaTonorMyecknx TUnax TKAHEBOrO POCTA HEOAHrUNOreHes
SBNSETCS OAHUM W3 NOKa3aTenel nepexoga KneTok 0T COCTOSHUS
TMNepnnasui K COCTOSIHWKO Heomnaswu, T.e. mepexoda OT COCTo-
SHWUSI KOHTPOMMPYEMOrO KIMETOYHOTO pOCTa B COCTOSIHUE HEKOH-
Tponupyemoro. [lomumo 3TOro, HeoBackynsipusaunsi COMMAHBIX
Onyxonen SIBASETCS OfHAM U3 MokasaTenen UX MeTacTaTyeckoro

noTeHuuana » WHAMKaTOPOM MPOrHo3a Mpu OHKOMOrnyecknx 3abo-
neBaHuMsX pasnuyHoit nokanuaauum [2, 13, 14, 33].

Ha obunbHoe kpoBocHabxeHuwe B omyxonsix Brepeble obpa-
TMn BHUMaHue P. Bupxos ewle B 1865 rogy. OgHako mpopbiB B
MOHMMaHWN PONN HEOAHTMOTEHe3a B Pa3BUTUN 3MOKAYECTBEHHbIX
HoBOOBpa3oBaHWi bbin caenaH Tonbko B 1971 r. J. Folkman, Bnep-
Bble MPeamnoNoXMBLLAM, YTO POCT OMyXONel, MpEBbILAWMX B
AMaMeTpe HECKOMbKO MUMMMETPOB, BO3MOXEH TOMbKO B Cryyae
hOPMMPOBaHUS KanUMMAPHON CETH, KOTOPbIN MOXHO OCTaHOBWUTb
npekpaLleHmem kpoBoCcHabxeHus [35]. OTa koHuenuus bbina npu-
3HaHa Hay4HbIM COOBLLECTBOM W MOCAYXWMa NOYBON AN1s 06LInp-
HbIX MCCIELOBAHMI MHIMOUTOPOB aHrMoreHesa B NIEYEHUM OHKOSO-
ryecknx 3abonesaHui.

[onroe Bpemsi cuMTanoch, YTO OMyxonn pa3mepom ot 1 ao 2
KyOUYECKMX MUNMMETPOB HE BaCKyNspuU3vpoBaHbl, HO Npu 0bbe-
Me onyxomnu 6onee 2 Kybu4eckux MUNIIMMETPOB OMYXOMNEBLIE KIeT-
K, pacnonoXeHHble B LIEHTPE HOBOOOPa30oBaHMsl, UCMbITLIBAIOT CO-
CTOSIHUE TUMOKCUU, YTO SBASIETCS OQHUM U3 MyCKOBBIX MEXaHN3MOB
OMyXxoneBoro HeoaHruoreHesa [33]. OgHako COBpeMeHHast Touka
3pEHNs 1Has.

Wccnenosanue, npoeefeHHoe C. Li, JeMOHCTpupyeT, uTto Y
Mblwen nuHn BALB/C onyxoneBbiii HeOAHMMOTEHe3 HaunHaeTcs
Ha paHHeM aTane, Koraa onyxonb coctouT npumepHo u3 100-300
KneTok (4epe3 6 CyTOK mocre MMMMaHTaLuM OnyXONeBbIX KMNeTok
KMBOTHbIM). Yepes ABOe CyTOK B MUKPOOMYXOnu, cogepxalLeit 60-
nee 400 kneTok, (hopMUpYIOTCS COCYLbl, B KOTOPBIX YXXe HaxoasTes
apuUTpoLMTHI [45].

In vivo poCT HOBbIX COCYAOB AETEPMUHMPOBAH GanaHcoM ak-
TUBMPYIOLLMX U UHTMOMPYIOLMX CUTHAMOB, BAMSIOLMX HA NMPOLece
HeoaHr1oreHesa. KnoueBbiMM aKTMBATOpaMU aHruoreHesa siBns-
toTcs dhakTopbl, BXoaswme B cemeiicteo VEGF. BnepBbie oaHHble
coeanHeHuns obinu onucarbl N. Ferrara B 1989 r., kak renapuH-cBsi-
3blBalOLLME aHroreHHble (hakTopbl POCTa, OKasbiBaloLLMe crieuy-
hryeckoe MUTOreHHOe BO3LENCTBUE Ha BHOOTEeNWanbHbIe KNeTku
[31]. CemenctBo VEGF Bkrtouaet 5 chaktopos: VEGF-A, VEGF-B,
VEGF-C, VEGF-D u nnaueHTapHbii poctoBoi caktop (PLGF).
VEGF-A 4BnsieTcs OCHOBHbIM (DaKTOPOM, CTUMYMMPYIOLLAM MU-
TO3 3HOOTENMOLMTOB, CMOCOGCTBYIOWMM  (DOPMUPOBAHMIO HOBbIX
Kanunnsapos, a Takke akTopoM, YCUNMBALOLLMM COCYANCTYIO Npo-
HuLaemocTb. VEGF-B urpaet ponb B perynsuuv aerpagasum BHe-
KNeTOYHOro MaTpyKca, KNeTouHOM aareann u murpauui, a VEGF-C
n VEGF-D yuacTByKT, rmaBHbIM 0Bpasom, B numdaHroreHese.
PLGF B 6onbliom konuyecTse akcnpeccupyetcst Tpoobnactom,
onpefensis pa3BuTUe COCYaNUCTON CETW B nnaueHTe [28, 37, 47).

Buonorudyeckue achdpektsl VEGF onocpenylotcs ero peLento-
pamu VEGFR-1 1 VEGFR-2, TUNUYHbIMI PELLENTOPHBIMM TUPO3UH-
kMHa3amu (TpaHcMeMOpaHHBIMM FIIMKOMPOTENZAMM C MOMEKyNsp-
Hom maccon 170-235 k[a). VEGFR-1 akcnpeccupyeTcs Ha remo-
NO3TUYECKMX CTBOMOBbLIX KINETKAX, MOHOLMUTAX U 3HAOTENMOLMUTAX.
VEGFR-2 noMuMo 3HZOTENWUOLIMTOB 3KCMPECCUPYETCS Ha 3HAOTe-
nmn NMMdaTUYECKMX CocyaoB, B To Bpems kak VEGFR-3 akcnpec-
CUPYETCA TOMbKO Ha 3HAOTENWUW NUMaTYecknx cocyaos [51].

VEGF moxeT paccmatpmBaThesl Kak haktop, cnocobeTByto-
LKA BbbKMBaHWIO kneTok. MokasaHo, uto VEGF cnocobeH 3atuu-
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LaTh SHAOTENMUANbHbIE KIETKM OT anonTo3a B YCIOBMSIX HEBECO-
mocTu [40]. CornacHo MHoroumcneHHbIM gaHHbiM, VEGF cnoco-
OeH ycunueaTb MPOHULLAEMOCTb cocyamncTon cteHku [12, 15]. Mo
paHHbiM Senger, VEGF cnocobeH ycunueatb mpoHML@eMocTb
konnonaHbix 6enkos B 50000 pa3 cunbHee ructammHa, YTo Mo-
KET paccMaTpuBaThCsl Kak BaxHbIA hakTop, obycnasnmBatoLuii
MOBBILLEHHOE NPOMOTEBAHME NNa3Mbl W Aunaneses, ConpoBoXaato-
e oHkonornyeckue 3abonesanus [32]. Lpyrim BaxHbIM 3dhdhek-
Tom VEGF sBnsieTcs ycunexue Murpauuy nNenkouuToB 1 reMomno-
3TUYECKUX CTBOMOBbLIX KNETOK Yepesd aHaotenun. VEGF, ssnasch
xemoatTpakTaHom anst CD34+/CD133+ kneTok, obecneynBaeT nx
PEKPYTUHT 13 KOCTHOTO MO3ra ¥ MOCAEAYHLLYI0 MUTPaLIMI0 B 30HbI
nwemnn umv K onyxonesomy yany [23]. Hakowey, VEGF — dak-
TOP, UrPaOLLMIA BaXKHENLLYIO POfb B Pa3BUTUM COCYAUCTOrO pycra
B ambpuoreHese. Mo aaHHbIM Ferrara et al., aMOpUOHbI Mbillelt ¢
WHAYLMpOBaHHOW MyTaumen reHa VEGF B amBpuoHanbHbIx CTBO-
NOBbLIX KneTkax nornbanu mexay 11 n 12 cytkamu passuThs, npu
9TOM Yy 3MOPUOHOB ObINM OTMEYEHbI MHOTOYUCTIEHHbIE MOPOKK
passuTns [31].

Momumo 6GenkoB cemeiictea VEGF cnocoBHOCTbIO MHAYLM-
poBaTb aHrMoreHe3 obnagatoT LEenbIi psg COeaMHEHMI: (hakTop
pocTa ¢mbpobnactos (FGF), aHronoatuHbl (Ang 1-4), anupep-
ManbHbIn hakTop pocta (EGF), TpomboumTapHbI thaktop pocTa
(PDGF), TpaHcdopmmpytowmne daktopsl pocta (TGF-a n TGF-f),
NHCynuHonoaoBHbIN dakTop pocta (IGF-1), okeug asota (NO), uk-
TepnenkuHbl (UN-8) [17, 21, 52].

HopmarbHble KneTk 0BbIMHO SKCMIPECCHPYHOT HU3KWE YPOBHN
aKTMBATOPOB aHM1OreHe3a, YTo KOMMEHCHPYETCS TMNepnpoayKLmen
nHrnéutopos [2, 17]. B npouecce GnacttpaHcdopmanu, B ycro-
BMSIX HApacTatoLen rnoKCW KNeTky noaTanHo npuobpeTatoT ru-
MepaHrMoreHHbIN OEHOTAN NYTEM CHUKEHWS CEKPELN NHIMOWUTO-
POB 1 yBENMYEHWEM NPOAYKLMN MHAYKTOPOB aHruoreHesa [24, 43].

Mpoayumpyemble HEONnacTUYECKUMW KeTKaMu aHruoreHHble
(hakTopbl CrOCOBCTBYIOT MPUBIIEYEHNIO B ONYXONEBYIO 30HY Krle-
TOK-Y4aCTHWKOB BOCManMTENbHON peakuyun (MMMAOLMTOB, Makpo-
haros, TPOMOOLMTOB, TY4HbIX KNETOK U AP.), NPUBOAALLEN K Npo-
pykumn uenon nanutpbl yutokmHoB (TNF, IL-1, IL-2, IL-8 u gp.),
YCUNWBAKOLLMX MUTOTEHHBIN NOTEHUMan aHgoTenuoumTos [19, 32).

B pesynbTate aTUX NpoLEeCccoB NPOUCXOANT aHTMOTEHHOE Nnepe-
KMKYEHNe SHLOTENManbHbIX KNETOK M NpUoBpeTEHNE UMK aHrvo-
FEHHOr0 (DEHTOTWMNA, YTO COMPOBOXAAETCS MOBBILUEHHOW 3KCTpEeC-
CHeil MHOXECTBa TUPO3UHKMHA3HbIX peuenTopos (VEGF-R, Tie-1,
Tie-2, Erb2/her n gp.) [27, 46]. Mpu aTOM NPOMCXOAMT NOTEPS YyB-
CTBUTEMNLHOCTU SHAOTENNOLMTOB K aHTUNPONUMEPATUBHBLIM Ba3o-
aKTWUBHbIM (haKkTopaM, CEKpeTUpyembIM nepuumutamu [6].

V13-3a MpoAYyKLMM HEONNACTUYECKMMI KIETKaMK OKcuaa asoTa,
SBMNSAOLLETOCH MOLUHBIM Ba30AMNATAaTOPOM, Ha (hOHE runepnpo-
pykuum VEGF onyxoneBsble cocydbl CTaHOBSTCS Gonee npoHu-
Ljaembl, MM npucyLla Bonbluas NAOTHOCTb Ha eauHULY nrowaan
(MMOTHOCTb MMKPOCOCY OB OMyxonu) [26].

Pe3ynbTatom UX COBMECTHOTO AEWCTBUS SBMSETCA YBEMNYeE-
HWE PacCTOSHUS MeXAy COCeQHUMM SHOOTENMoLNTamMu, Npnu 3TOM
NPOMEXYTKA 3anonHsTCS MUKpoTpombBamu, a 6as3anbHas mem-
OpaHa HauMHaeT paspblBaThCs NMOA AEUCTBUEM METANMONpoTEN-

Ha3 (MMPs). ®opMupoBaHe COCyANCTHON CETW OMyXOMnu COMPOBO-
XOAETCH rManuHO30M CTEHOK, BHYTPUCTEHOUHBLIMI reMopparisimm
1 nnasmopparusmu. KnuHudeckn nogobHble M3MEHeHWs cocyau-
CTOIA CETW OMYXONMW MPWUBOZAT K KPOBOTEYEHWSM W3 OMYXONEeBOro
y3na 1 popmmpoBaHmio acumta [22].

BbllweonucaHHble npoueccsl NPUBOASAT K PEMOAENUPOBAHMIO
COCYZ0B ONyXonu, ¢ (DOPMUPOBAHMEM COCYANCTON CETU C Hapy-
LUEHHON apXUTEKTOHWKOW (B3aWMOPACMONOXKEHNEM COCYAUCTON
CeTn «B NpocTpaHcTBe») [48]. Mopdonornyeckn cocyamuctoe py-
CMO OMyX0MnM aTUNUYHO W COCTaBMSET 3HAYUTENBHYIO YacTb OMyXO-
neBom cTpoMbl. CCTEMbI apTEPUON, BEHYN U KanWnspoB, Npucy-
Len DONbLUMHCTBY 3LOPOBbIX OPraHoB, HET. B onyxonesbIx kpoBe-
HOCHBbIX COCyZlax OTCYTCTBYET MOHOCION SHAOTENMarbHbIX KNETOK,
a camy Cocy bl SBNSOTCS PbIXMbIMI 1 6eCOPSAO0YHO CBA3aHHbBIMM
Apyr ¢ ipyrom.

Makpockonuyecku cocyauctas nepgysns Onyxonu MOxXeT
ObITb LieHTpanbHoI M nepudepuyeckoir. B LieHTpe onyxonei ¢ ne-
pUchepPUYECKUM TUNOM COCYANUCTON nepdy3nn UMEKTCS KpynHble
Y4acTkm Hekpo3a, a B ONyXonsX C LeHTpanbHbIM TUMOM COCyau-
CcTOro pycna HaobopoT. OgHaKko 3T PEHOTUMBI BHYTPX OMYyXOnK BO
MHOTOM MepeKpbIBaKOTCS, MPUYEM B OLHON YaCTK OMYXONW MOXET
ObiTb NOBON 13 ITUX ABYX TUMOB KpOBOCHabxeHNs. Kpome Toro,
13-32 HeJOCTaTOMHOCTI CTPOMANbHOTO KOMMOHEHTa MHOTME COCY-
Abl ONYXONN HAXOAATCS B CMABLUEMCS COCTOSIHUN 1 M KPOCKOMMYe-
CKV BbIMSASAT U3BUTLIMM, PACLUMPEHHBIMU, C MHOXECTBOM CrembIX
neTenb, BbIPOCTOB W MarnoYMCcieHHbIMI aHacToMo3amu. [ofobHble
pasnuumns B CTPYKTYpPE COCYA0B OTPaXKatoTCs HAa KPOBOTOKE BHYTPH
OMYXOIK, KOTOPbIN SBASETCS HEmpeackasdyembiM, 4TO CO3haeT
CMOXHOCTW C JOCTaBKOW XMMWOTEpPaneBTUYECKUX MpenapaTtoB BO
BCe y4acTku onyxonu [54].

MockonbKy Npu OMyXxoneBom npoLecce HabmnoaaeTcs NOCTOSH-
HOE YBENNYEHNE KNETOYHON MacChl, B OMYXONEBOMN TKaHW NOCTOSH-
HO MAET MPOLECC HEOBACKYNAPN3aLMN 41151 NOLLEPKaHUs afeKBaT-
HOM NMOTHOCTM COCYAUCTON ceTu. B ¢cBA3n ¢ aTum Gorbluoe 3Ha-
YeHre NpuaaeTcs CoeauHEHNsM, CnocobHbIM MHIMBUPOBaTL pPoCT
HOBbIX KPOBEHOCHBIX COCY0B B OMyXxonesoM yane [19].

B HaCTOSILMA MOMEHT YNCTIO N3BECTHBIX MHIMOUTOPOB a@HIMO-
reHesa npesbiwaet 1000, U MHOME M3 HUX pacCMaTpPUBAKOTCS B
ka4yecTBe nekapCTBEHHbIX NpenapaToB B kOMOMHALMKM C Tpaguuy-
OHHOWN LUTOCTATNYECKOM Tepanuen, B TOM Yucne bnarogaps Bos-
MOXHOCTM 3a CYeT (hapMaKkogNHAMUYECKOrO AECTBUS Npeodone-
BaTb MEXaHW3Mbl MHOXECTBEHHOW NeKapCTBEHHON YCTOMYMBOCTY
onyxornen.

[eiicTBue MHrMOGUTOPOB HEOAHrUOreHesa OCHOBaHO Ha Bro-
KMpOBaHUW PELIENTOPOB MPOAHIMOMEHHbIX (DaKTOPOB, YTHETEHUN
nporvdepauum 1 MUrpaunum SHLOTENMAanbHbIX KNETOK WAM e
Ha nofaBneHnm ModUIM3aLMM X KNETOK-NPEALIECTBEHHUKOB 13
KOCTHOTO Mo3ra. [laHHasl Tepanusi okas3blBaeT MeHee TOKCUYHOe
[ENCTBUE HA OpraHu3M MauueHTa U B OTAUYME OT XMMUOTepanuu
He AEeCTBYET HanpsIMylo Ha OMyXOJeBble KNETKU, YTO MPUBOANT K
PE3NCTEHTHOCTU K MPOTUBOOMYXOMNEBLIM Npenapatam B MEHbLIEM
npoueHTe cryyaes. [pyMeHeHne aHTUAHTMOTEHHBIX MpenapaTos
obycnaBnuBaeT NogaBrneHne pocta He TOMbKO Camoro Omyxore-
BOrO y3na, HO W ero meTactasos. lMogobHas Tepanns MOXET uc-

& pOCCHIICKHE BHOMETHIHCKNE HCCTEIOBAHIA  TOM 2 Nod 2017




ORIGINAL PAPERS

nonb3oBaThCs ANs NPEeAYNPeXAeHNs BO3HUKHOBEHMS PELMANBOB Y
rpynn noBblLUEHHOro pucka [25, 30].

P mccnepgoBaHWil yKasbiBaKT Ha HEAOCTATOYHOCTb GnoKN-
POBaHMS Kakoro-nmbo ogHOro haktopa pocTa cocyga uim ero pe-
LienTopoB ANs Perpeccumn Onyxonu, NOCKOMbKY B BacKynspusaLlmum
ONYXOIW NPUHAMAET Y4acTUe MHOXECTBO (hakTOPOB, NHULMMPYHO-
LUMX @HTVOTEHES, 1 3MOKAYECTBEHHBIE OMyXOMN MOTYT MPOSIBASATH
CnocobHOCTb K AanbHenLeMy pocTy 1 obecrneyeHnto cebs ceTbro
KPOBEHOCHBIX cocyaoB [6, 9, 29]. MomumMo 3TOr0 OMyxomnb MOXeT
nomyyaTb KICIIOPOA W NRacTudeckne cybcTpathl OT yxe UMEIOLLMX-
Csl COCy[I0B, 1 A@nbHELMIA POCT OMyXOMnM NPOZOKAETCS BOKPYT
HWX. HekoTopble 3noka4yeCTBEHHbIE OMyXOMnM MOTYT COXPaHATL Cro-
COBHOCTb K POCTY B OTCYTCTBUM KICNIOPOAA.

B psine uccnenoBanuii NPUBOASATCS AaHHbIE O HU3KOM ddpdek-
TUBHOCTU MHMMOUTOPOB aHrMOreHe3a Npu HEKOTOPbIX BUAAX paka,
a TaKkke 00 yCUNeHUn TOKCUYHOCTM XMMIOMpPenapaToB M CoKpalLLe-
HWK Be3peLyanBHOTO nepuoga Ha poHe TapreTHOW aHraHrmoreH-
Hol Tepanuu [38, 57].

Mpy 3TOM NPUMEHEHWE aHTUAHMMOTEHHBIX fIEKAPCTBEHHbIX
CPefCTB He BCerga XOpoLo NepeHocuTCs NaLueHTamm 1 conpo-
BOXZAeTCA LenbiM psgoM noboyHbIX achtheKTOB, cpean KOTopbIX
MOBBILLEHWE apTEPUANBHOTO JaBMEHNs, KPOBOTEUYEHUS PA3NNYHON
nokanusauuw, guapes, obwas cnaboctsb [29]. B aHanuse, npuse-
AeHHoM Bergers, coobluaetcs 0 npexoasLen nonb3e UHrnbuTo-
POB a@HrMoreHe3a ¢ nocneayLM Bo3oOGHOBNEHMEM pocTa W Npo-
rpeccveit onyxonu [22].

HecMoTps Ha 37O, aHTWaHrMoreHHas Tepamust 3dekTMBHa
Mpu KONMopeKTanbHOM pake, pake MOMOYHOM Xenesbl, pake nouKM,
psAe remMaobnacto3oB, HEMENKOKNETOMHOM pake Nerkoro, pake
AnyHmkoB [50, 53, 56].

Ha cerofHsLWHW AeHb He BbI3bIBAET COMHEHWI ABYCTOPOHHMIA
XapakTep B3aMMOLENCTBMSI B CUCTEME «KPOBEHOCHbIE COCYbl-
Onyxonby. AKTUBHOCTb HEOAHIMOTeHe3a OKasbIBaET CYLLECTBEHHOE
BMUSHWE Ha MPOrpeccuio OMyxomnu 1 ee MeTacTaThyeckui noTeH-
unan. B paBHoW mepe omyxoneBblil MPOLECC BAWSIET Ha CKOPOCTb
pOCTa HOBbIX KPOBEHOCHbIX COCY0B.

HakonneHne Hay4HbIX AaHHbIX O 3aKOHOMEPHOCTSIX B3aWUMOB-
NUSIHWS OMyXONEBOr0 POCTa M aHIMOreHe3a SABNSETCS BaXHbIM Lua-
rom K 3h(heKTUBHOM Tepanuu 3nokavyeCTBEHHbLIX ONyXornen 1 yee-
TIMYEHINI0 MPOLOSHKUTENBHOCTH KU3HU OHKONMOTMYECKMX DOMbHBIX.
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PE3IOME: MpoBefeH aHann3 CTPYKTYPHO-DYHKLMOHAMBHBIX 0COBEHHOCTEN COCTOSHNS 3HAOTENNS KPOBEHOCHbIX
COCYZ0B Y KPbIC C XMPOBO SUCTPOdMEN NEYEHN PA3IMYHON CTENEHU TSXKECTU NPU KOPPEKL MM HablaaemblX Ha-
PYLIEHWI CyKUMHaT-codepxalinm npenapatom Pemakcosn. BocnponssefeHsl Mogenn gpyKTo30MHAYLUPOBAHHOM
HearKorofbHOW XWUPOBON AMCTPODUM NEYEHN Pa3NNYHON CTENEHN TAXECTN Y NabopaTopHbIX KPbIC: YCIOBHO — fner-
kas cTeneHb TSecTh 3aboneBaHus (HEANKOTOMbHbIA CTEATO3 NeYeHn) U CPpeaHas cTeneHb TshxecTn 3abonesa-
HWS (HeanKoronbHbIA cTeatorenatuT). MopaxeHne neyeHn BoCNpom3Boaunmu nyTem fobasneHns pyKkTo3bl B KOPM
(60%) — cteaTorenatut, unu nutbesyto Boay (10%) — cTteatos neveHn. Mogenu xapakTepu3oBannch, akTuBaLmen
CUCTEMbI reMocTasa NoAoMbITHLIX XWUBOTHbIX. CTENEHb BbIPaXeHHOCTH HapyLleHnid MeTabonnuama Kpbic 3aBucena
OT CTEMEHU TAXeCTN Moaenupyemoro 3abonesaHuns. [ng aHann3a sHAOTENUanbHON ANCHYHKLNAN B SKCNEPUMEH-
TanbHbIX rpynnax onpeaensanm KOHUEHTpaumu CoCyaucToro SHAOTENManLHOro akropa pocTta, okcuaa asorta |,
SHOOTENWHA-1, UMPKYNUPYIOLWMX SHA0TENMOLNTOB. PesynbTaThl OnpeaeneHns YypoBHS NeTanbHOCTU B 9KCNEPUMEH-
TanbHbIX rpynnax NoATBepxAalT 060CHOBAHHOCTL BbIBOpa M HaNPSKEHHOCTb UCMONb30BaHHbLIX MOAenen nopa-
KeHus neveHu. MpumeHeHne Pemakcona ang nevyeHns pykTo30MHAYLMPOBAHHOW XUPOBOW ANCTPOPUMN NeYveHu
0Kasaso BblpaXeHHbIN TepaneBTUYeCcKU 3GhdEKT, YTO Bblpaxanoch B CTATUCTUYECKU 3HAYMMOM CHUXEHWUU NoKa-
3artens netansHocTu. Mposoanmas 10-u gHeBHas Tepanus Pemakconom NpuBoAnIa K HEKOTOPOW HopManusawuu
CTPYKTYPHO-YHKLMOHAIBHOrO COCTOAHUSA SHOOTENIMOLMUTOB NOAONbBITHLIX KUBOTHBIX.

KNMKOYEBBIE CITOBA: HeankoronbHas xuposas 60ne3Hb Ne4YeHun, CTeaTo3 neyeHu, renatut, OMOMOAENMpOBaHNE,
9HOOTENMUI COCYA0B, TOMOLMCTENH, KpbIChl, Pemakcon.
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ABSTRACT: Analysis of structural and functional features of endothelium of blood vessels in rats with fatty degeneration
of the liver of varying severity in case of correction with succinyladenosine drug Remaxol was performed in a model
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of fruktoze-induced non-alcoholic fatty liver disease of varying severity in laboratory rats: semi — light severity of the
disease (non-alcoholic hepatic steatosis) and average degree of severity of the disease (nonalcoholic steatohepatitis).
The liver lesion were modeled by adding fructose to food (60%) resulting in steatohepatitis, or drinking water (10%) —
steatosis of the liver. The models were characterized by activation of the hemostatic system of experimental animals.
The severity of metabolic disturbances of the rats depended on the severity of the simulated disease. For analysis
of endothelial dysfunction in experimental groups concentrations of vascular endothelial growth factor, nitric oxide
I, endothelin-1, circulating endothelial cells were determined. The results characterizing the level of lethality in
experimental groups confirm the adequacy of the choice of the experimental models of liver damage. Application
Remaxol for the treatment of fructose-induced fatty liver distrophy produced a pronounced therapeutic effect, which
was evident in a statistically significant reduction in mortality. The ongoing 10-day therapy with Remaxol caused some
normalization of structural and functional state of endotheliocytes of experimental animals.

KEY WORDS: non-alcoholic fatty liver disease, hepatic steatosis, hepatitis, biomodeling, endothelium, homocysteine,

rats, Remaxol.

HeankoronbHas xuposas 6onesHb neyeHn (HAXBIM) sBns-
eTcs npeobnagatolen renatonaten BO BCEM MUPE W OLHUM U3
KOMMOHEHTOB MeTabonM4eckoro CMHAPOMA, KOTOPbIN BKNKOYAET B
cebst OXMPEHNE, HU3KUIA YPOBEHb B KPOBY MUMONPOTEMHOB BbICO-
ko nnoTHocTy (J1MBIT), NoBbILLIEHNE XONecTeprHa, TMNepTpUrIn-
LepuaemMuto, rMnepriukemMuto, N aptepuarnbHyto runepteHsuio [8].
HAXBI xapaktepusyeTcs naTonornyeckum HakomneHnem xupa
B renatoyutax >5% npu UCKMOYEHUM YNoTPEONeHNs ankorons n
BMpYCHoro renatuta [1, 2, 5].

MNatoreHe3 HAXEI sBnsieTcs MHOrOhakTOpHbLIM, HO UHCYNK-
HOPE3NCTEHTHOCTb M TEHETUYECKN AETEPMUHNPOBAHHOE OXMPE-
HWe SBMSITCA KPaeyrofbHbIM KAaMHEM B Pa3BUTUKM 3TOro 3abo-
nesaHus [7].

HAXBI npeactaenset coboit dhakTop pucka Ans passuTus
CEpAeYHO-COCYAUCTbIX 3aboneBaHuii, HE3aBMCUMO OT Hannyus
APYIMX KOMMOHEHTOB MeTabonnyeckoro cuiapoma [6]. Mo atomy
B HacToslLLee BpeMs UCCNeA0BaHNE NPUYMH, MPUBOSALLMX K 3H-
potenuansHon natonoruu npu HAXBI, sBnsetcs upessblyainHo
BaXHbIM.

[MNepUHCYNIMHEMUS N PE3UCTEHTHOCTb K MHCYNWHY npu HA-
KBl aBnstoTca aktopamn pucka Ans paseuTWS SHOOTeNnanb-
HOW auceyHkumm [3]. Takke HabnogaeTcs yTOMLEHUE MHTUMBI
KOpPOHapHbIX apTepuin, aTepoCKNepO3 U HU3KNIA pe3epB KOpoHap-
HOTO KPOBOTOKA. YPOBEHb 3TVX MOKa3aTeneii Hanpsmylo 3aBucuT
OT TSKECTU TMCTOMOTMYECKOrO MOBPEXAEHNS NEYEHN, ONPeaeneH-
HOWM CTeneHb BoCnaneHus 1 pubpo3a neyeHouHo! Tkanm [4, 9].

Kak nokasanu uccnefoBaHus, OLeHKa CTENEHN SHAOTENMUarb-
HOWM AUCEYHKLWN BaxHa ANs NaLMEHTOB C BbICOKAM PUCKOM pas-
BUTUS CepAEYHO-COCYANCTbIX 3abonesannii [10].

OHpoTenuanbHas AUCHYHKUMS MOXeT ObiTb COeguHUTEMb-
HbIM 3BeHOM Mexay HAXBI n cepaeyHo-cocyamncTon natonoru-
eir. Mo 3Ton npu4nHe HeoHX0AMMO MCCnEenoBaTh HOBbIE NOLXOAbI
K ee Nle4yeHno, MyTeM BMeLIATENbCTBA HA paHHen cTagun 3abo-
neBaHusl, 4Tobbl NPEeAOTBPATUTL 3HOOTENNANBHYH ANCKHYHKLMI.

BaxHbIM KOMMOHEHTOM KOMMSIEKCHOW Tepanuu renatonatui
PasfMYHOro reHesa SBMAKOTCS renaTonpoTEKTOPLI, AENCTBUE KO-
TOPbLIX HaNpaBneHO Ha HopManu3auuio MeTabonmuama, yHKLUK

W LMTOAPXUTEKTOHMKN neveHn. OgHum n3 Hambonee nepcnexkTue-
HbIX HanpaBneHWn LieneHanpaBneHHoOro renaTtonpoTEKTUBHOM
LENCTBUS SIBNSIETCS aKTUBaLMs BHYTPUKNETOYHOTO MeTabonmama
METWUOHMHA 1/unKn NpsiMas JocTaBKa B renaTouuT ero akTUBHOIO
meTabonnTa — afemMeT1oHMHa.

HacTosilee uccnenoBaHue npu3BaHO OLEHWUTHL creunudgu-
yeckoe (papmakonoruyeckoe [LencTBME renatonpoTEKTUBHOTO
npenaparta Pemakcon Ha 3HLOTeNN COCyaoB Ha MOAensx pyk-
TO30MHAYLUMPOBAHHON XWUPOBOW ANCTPOGMM MEYEHN pasnnyHON
CTENEHN TKECTH.

MATEPWAIbI U METO[bI
ViccnepoBaHue npoBeAeHo Ha 228 camuax anbbuHocax ce-

pbix kpbic Wistar (Rattusnorvegicus, JohnBerkenhout, 1769),

Maccon Tena Ha MOMEHT BKIHOYeHUs1 B UccnenoBaHne — 220-

240 r. XXuBoTHble nonyyeHsl n3 Sy MK «Pannonoso» PAMH

(NMeHuHrpaackas obnactb). MNepen Hayanom uccnegoBaHus, NnaH

NCMbITaHWIA, CTaH4APTHbIE OMepaLMOHHbIE NpOLEeLYpbl U COMpo-

BOAMTENbHAs AOKYMEHTALMS MPOLLMM 3TUYECKYI0 IKCMEpTU3y u

nonyuunu ogobpeHue JIokanbHOro 3TMYECKOro komuTeTa.
Bbino chopmnupoBaHo 5 akcnepuMeHTanbHbIX rpynm:

1. «KoHTponby (n=12) — MHTaKTHbIE KPbICbI, Y KOTOPLIX NPOU3-
BOAMIM MCCrELOBaHUE NapaMeTpPOB CUCTEMbI KDOBM AMsl pac-
yeTa pedpepeHCHbIX 3HAaYEHUI («HOPMASIbHbIE MOKA3aTeNuy).

2. «Creatorenatut» (n=48) — KpbICbl, KOTOPbIE Ha MPOTSKE-
HWM BCEro SKCMEPUMEHTa B KauecTBe kopMa nonyyanu Gpuke-
Tbl, COLEPXALLNE NULLEBbIE KOMMOHEHTbI B CIEAYIOLLMX COOT-
HoweHmsx (no macce): 21% 6enok, 5% x1BOTHbIN xup, 60%
tpykTo3a, 8% uenmonosa, 5% mMuHepanbHble BelecTsa (o
FOCT), 1% BuTaMuHbI.

3. «Creatorenatut + Pemakcon» (n=60) — KpbICbl, y KOTOPbIX
MOZenupoBasnoch pasBuUTHe cTeatorenatuta 1 ¢ 28 cyTok ot
Hayana 9KCMepUMEHTa MPOM3BOAMMIMN TEPanu mpenapaToMm
«Pemakcon» Ha npoTsbkeHum 10 cyToK.

4. «Creato3 nevyeHm» (n=48) — KpbIChbl, ¥ KOTOPbIX B KAYECTBE
NUTLEBON BOAbI HA BCEM NPOTSHKEHUN SKCNEPUMEHTA UCTONb-
30Banu 10%-blit pacTBOp (pYKTO3bI.
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5. «Creato3 nevyeHu + Pemakcon» (n=60) — KpbICbl, Yy KOTO-

PbIX MOAENMPOBANY pasBUTUe CTEATO3a NEYEHN U C 28 CyTOK

OT Hayana aJKCrepuMeHTa NMPOW3BOAMAM Tepanuio npenapa-

TOM «Pemakcony Ha npoTskeHun 10 CyToK.

BeeneHne Pemakcona nponsBoaunv BHyTPUBEHHO, B XBOCTO-
Bble BEHbI KPbIC MPY NOMOLLM LUNpUL@-NHPY3omMaTa co CKOPOCTbIO
2 MIN/MUH, exegHeBHo, B TedeHne 10 gHen. O6beM BBOAMMOrO
npenapata coctasnan 14 Mn/kr Macchl Tena, YTo COOTBETCTBYEM
PEKOMEHYEMbIM TepaneBTUYEeCKUM [03aM C y4eTOM 3KcTpano-
ngUMM Ha NabopaTopHbIX KUBOTHBIX.

B3saTne kpoBK Ans nccnegoBaHus CUCTEMbI KPOBM MPOM3BOAN-
N1 B KOHTPOIMbHbIX TOYKAX MCCHENOBaHMS MyTeM TPaHCKyTaHHOM
NYHKLUMM CepAaLia KpbiChl B BakyyMHble cuctemsl Monovette (Tep-
MaHusi) B obbeme 6 mn. B3sTue kpoBu B OHM BBELEHMS npena-
paToB NpouU3BOAUNOCh Yepes 3-4 yaca nocne npouenypsl. Mocne
npoLeaypbl B3ATHS KPOBM XMBOTHbIE NOABEPraniCb 3BTaHa3um.

B rpynne «KoHTponb» B3sTME KPOBW Y BCEX XWBOTHBIX MPO-
W3BOAMNM B AieHb Havana akcnepumenTa. B rpynnax «Cretorena-
TMT» 1 «CTeartos neyeHn» B3sTME KPOBW Npom3soannm Ha 21, 28
n 37-e CyTKM OT Havana akcnepumenTa. B rpynnax «Creatorena-
TMT + Pemakcon» n «Cteato3 neveHu + Pemakcony B3sTve KpoBY
npoussogunu 1, 3, 5 n 10-e cyTku nocne Havana BBegEHUS Npe-
napata (HaunHas ¢ 28-x CyTOK SKCepuMeHTa, BKIOUYUTENBHO).

OBLwenpuHaTEIMU MeToAaMu invitro onpegensnu KOHLEHT-
pauuio cocyaucToro aHgoTenuansHoro dakropa pocta (VEGF),
okcuga asota Il (NO), sHgoTenmua-1 (3T-1) — METO4OM UMMYHO-
(hepMEeHTHOro aHanuaa npv nomoLLu Habopos peakTMBOB KoMMa-
Hui Technoclone (AscTpus) n Cusabio (Kutai), B COOTBETCTBUN C
WHCTPYKUMen pupM-npon3BoauTenen.

Onpegenexne KOHLEHTPaLWW LMPKYNMPYIOLLMX SHAOTENn-
ouuToB npoBogunu no metoguke H. Sinzinger (1988) B mogu-
tukaumm T.[. Bnacoa (1998). WccnenoBaHne npoussoaunm B
oboralyeHHon TpombouuTamu nnasme. [Ans ocaxpeHus Tpom-
Bouutos npumensanu nHayktop arperauun A® (HMNO «Penamy,
Poccus) B koHUeHTpauuu 2,5 MkM. 1 Mn nnasmbl OTAENEHHO OT
TpOMOOLMTOB NEPEHOCUNN B OTAEMNbHYI0 NPOBUPKY U LIEHTPUDY-
ruposanu 20 muHyT ¢ yckopeHuem 300 g. lMocne atoro nnasmy
u3Bnekanu 13 Npobupku, a K MomyyYeHHoMy ocagky nobaBnsmu
0,1 mn dnanonornyeckoro pacteopa 1 OCTOPOXHO NepeMELLMBa-
NN CTEKNSHHBLIM KanunnspoMm. MofacyéT LeckBamMUpoBaHHbIX Lmp-
KynpYHOLWMX SHAOTENMOLMTOB NPON3BOAUNM METOLOM CBETOBOWA
MWKPOCKONW B BYX CETKax kamepbl [opsiesa.

CraTuctnyeckas obpabotka nponsBoAMnach Mpu NOMOLW
naketa nporpamm SPSSforWindows 13.0. [JaHHble npuBeaeHbI
B Buae M+SE (cpegHss apudmeTnyeckas + owmbka cpegHeit
apudmeTnyeckoir). NpoBepka xapakTepa pacnpefeneHns aaH-
HbIX MpoM3BOAMNAacL MyTem pacyeta kputepus Konmoroposa-
CmupHoBa. CpaBHeHWe CpeaHNX faHHbIX HE3aBUCUMbIX BbIGOPOK
ocyLlecTBnany npu nomowyn t-kputepus CTbiogeHTa (npu Hop-
MaslbHOM XapaKTepe pacnpefeneHust BapuaHT B BbIGOPOYHOI Co-
BoKynHocTn) u U-kputepnst MaHHa-YuTHu (pn pacnpegeneHum
BapuaHT B BbIODOPOYHOI COBOKYMHOCTH, OTAIMYHOM OT HOPMarbHO-
ro). CpaBHeHWe cpefHNX LaHHbIX 3aBUCUMbIX BbIGOPOK NpOn3Bo-
punu npu nomowy OJHOMAKTOPHOrO AMCMEPCUOHHOMO aHanu3a
ANOVA (npn HopmanbHOM xapakTepe pacnpegeneHusi BapuaHT B
BbIGOPOYHOI COBOKYMHOCTH) W X2-kpuTepust GpuamanHa (npu pac-
npegeneHny BapuaHT B BbIGOPOYHON COBOKYMHOCTM, OTAMYHOM
OT HopMarnbHoro). [10CTOBEPHbIM YPOBHEM OTIUYWIA NPUHUMANK

Tabnuua 1

BnusHue npenapatoB PyHuxon n Pemakcon Ha netanbHOCTb KpbIC C (hpYKTO30-MHAYLIMPOBAHHO
KUPOBOW AUCTPOhMel NeYeHU pa3nuyYHO CTENEHU TAKECTH

Ipynna XMBOTHbIX N Mepuon HabnogeHwi n, %, [95% OU]
KoHTponb 12 - -
Creatorenatut 48 o 28 cyTok 3,6,3[1,3—17,2]
Mocne 28 cyTok 11, 22,9, [12,0 — 37,3]
OOwwuit nokasatenb 14,29,2,[17,0 — 44 1]
Creatorenatut + Pemakcon 60 Mocne 28 cyTok 4,6,7,[1,9—16,2]
OOwwuit nokasatenb 6, 10,0, [3,8 — 20,5]*
Creato3 neyexu 48 [o 28 cytok -
MMocne 28 cyTok 2,4,2,10,5—14,3]
OO6wwuit nokasatenb 2,4,2,[05—143]
Creato3 neyeHu + Pemakcon 60 Mocne 28 cyTok -
OOwwuit nokasatenb -
N — obLyee KONMYECTBO XMBOTHbIX B FPyNne; N — KOMMYECTBO NOrMBLUMX XMBOTHbIX B rpynne; % — AOMs NOruBLIMX KMBOTHBIX B rpynne B npo-
ueHtax; 95% [M] — poBepuTenbHbIii uHTepBan 95%; * — ypoBeHb OTIINYMIA OT NokasaTenen rpynmbl «CTeaTorenaTuT» JOCTOBEPEH HA NPUHATOM
ypoBHe 3HauumocT (p<0,05).
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BEpOSITHOCTb He MeHee 95% (p<0,05), uto sBnNseTCs CTaHLapTOM
B MeIMKO-0MONOrNYecKnx NccrneoBaHusXx.

PE3YNbTATbI U OBCYXXOEHUE

MogenupoBaHue XMpOBO AUCTPOPUM NEYEHU Pa3TUYHON
CTeneHn TsecTn nyTem gobasneHnst pykTosbl B kopM (60%)
unn B nuTbeByto Boay (10%) ans nabopaTopHbIX KpbIC NpUBOAW-
N0 K Pa3BUTWIO HapYLUEHWIA CO CTOPOHbI OpraHoB renatobunuap-
HOW, SHAOKPUHHOM M CepaeyHO-COCYANCTON CUCTeM. BbipaxkeH-
HOCTb 3TUX HapyLUeHWt 3aBucena oT MeTOAMKU MOAENMPOBaHNS
naTomnorM4yeckoro npolecca 1 bbina MakcumanbHOW B rpynnax
XMBOTHBIX, MOJTy4aBLUUX KOPM C fobaBneHnem pykToabl (yCros-
HO — «CTeaTorenaTuTy) 1 He3HAYMTENBHON — B rpynnax X1BoT-
HbIX, nonyyaBlumx 10%-i1 pacTBop (pyKTO3bl B KA4ECTBE NUTbE-
BOM BOAbI (YCMOBHO — «CTEaT03 NEYeHN»).

WHTerpanbHbIM nokasaTenem, Mo3BONSOLLMM OLEHUTbL CTe-
MeHb TSHKECTW MaTONOMM4YecKoro npoLecca W, kak cneacTsue, Ha-
NPSKEHHOCTb MOAENeN, ABNSETCS YPOBEHb NETanbHOCTW KpPbIC B
obcneayembix rpynnax (taén. 1).

PesynbTathl onpeaenenus ypoBHs neTanbHOCTY B 3KCnepu-
MeHTanbHbIX rpynnax, NoATBepxaalT 060CHOBaHHOCTL BbiboOpa
1 HanNpSKEHHOCTb MCMOJb30BAHHBIX MOAENEN MOpaXeHus neve-
HW. AHanu3 ypoBHS NeTanbHOCTW CBWAETENbCTBYET O MPSMON
CBA3K BblBOpa MOAENM XMUPOBOW AUCTPOCUN NEYeHN B Hayane
3KCMEpUMEHTA C PasBUTEM AMCMETabONMYeCKNX HapyLLeHU n
4acTOTON CPbIBA KOMMEHCATOPHbIX BO3MOXHOCTEN OpraHuama ob-
cnegyemblX KUBOTHBIX.

BoicokoyrnesogHas (60% ¢pykTo3bl OT 06wl MacChl kopma)
W HacbllEeHHas Nunuaamn aueta NpuBOAMT K BbICTPOMY pa3su-
TUIO MaTONOMMYECKMX NMPOLIECCOB B MEYEHN U CEPAEeYHO-COCYan-
CTOM cucTeMe KpbiC, 4To noaTBepxaaetca 30%-1 neTanbHOCTbI0
XMBOTHBIX K MOMEHTY OKOHYaHusi 3KkcmepumeHTa (37-e CyTkw).
TouHyto npuumHy cmepTn (0CTpas CepaeyHo-CocyaucTast He-
[OCTaTO4HOCTb) Y4ANOCh YCTaHOBUTL TOMBKO Y ABYX XMBOTHBIX
rpynnbl «Cteatorenatnt» (M3 14 normbwmx ocobemn) ¢ MUHM-
MasbHbIMW M3MEHEHNSIMU CO CTOPOHbI BHYTPEHHNX OpraHoB. He-
MOCPEeACTBEHHYK NPUYMHY TMBENN OCTamnbHbIX KPbIC YCTAHOBUTD
He y#anocb BCNeAcTBUe pa3BUTWS CUHAPOMA NONMNOPraHHON He-
[OCTaTOMHOCTH, FMYBOKMX HapYLUEHMIA BCEX BUOOB MeTabonmama,
WHTEPCTULMANbHOMO OTeKa BHYTPEHHWUX OpraHoB W PasBuTUS Cy-
CTEMHbIX OTEKOB.

MpumeHeHne Pewmakcona ang neyeHus QpyKTo30MHAYLN-
POBaHHON XWUPOBOW AMCTPOMM nevenmn (rpynna «CreaTorena-
TUT + Pemakcon») okasarno BblpaxeHHbl TepaneBTuieckuit ag-
(DeKT, YTO BbIPaXanocb B CTAaTUCTUYECKM 3HAYMMOM CHUKEHWN
nokasaTtens feTanbHOCTM B 2,5 pa3a Nno CPaBHEHMIO C rpynnow
«Creatorenatut» (6% n 14%, COOTBETCTBEHHO; Tabn. 1).

«MuTbeBas mogenby  (PYKTO30UHAYLMPOBAHHON XKWUPOBONA
BMCTPOMM MeyeHn (MCronb3oBaHe BMECTO MUTLEBOM BOAb
10% pactBopa hpykTO3bl) NPUBOAMNIA K MEASIEHHOMY U yMe-
PEHHOMY pPasBUTUIO HapyLEeHU paboTbl MEYEHN U APYTAX BHYT-
PEHHWX OPraHoB Y MOAOMbITHbIX Kpbic. Habmogaemble crnyyaun
neTanbHOCTY XKUBOTHbIX (2 0cobu 13 48 B rpynne «Cteatos neve-
HW») [LOCTOBEPHO HampsIMyl0 He CBSi3aHbl C Pa3BUTMEM Mopaxe-

HWS NeyeHn, OBBACHAKTCS MHAMBULYaNbHBIMA OCOBEHHOCTAMM
XMBOTHBIX 1, Ha Hal B3rnsg, MOryT 6biTb OTHECEHbI K pa3psgy
apTehakToB UCCNEeaoBaHMs.

[pn npumeHeHnn Npenapata «Pemakcony» Ha ¢)oHe cTeaTo3a
neYeHn NeTanbHOCTYW KUBOTHbIX He 0TMeyeHo (Tabn. 1).

[aToreHes XMpOBOM OMCTPOUM MeyeHn BKMovaeT B cebs
pasBuUTME AUCHYHKUMN SHOOTENUS KPOBEHOCHBIX U nuMdaTuye-
ckux cocypos. posogumasn 10-gHeBHas Tepanus Pemakconom
npuBOAMIa K HEKOTOPOW HOPManmu3auuu CTPYKTYPHO-(YHKLMO-
HaNbHOrO COCTOSIHUSI 3HAOTENMOLMTOB MOLOMbITHBIX XMBOTHBIX
(Tabn. 2).

CopepxaHue B KpoBW Kpbic rpynnbl «CTeaTorenatury LUpKy-
NPYIOLMX JecKBaMUPOBaHHbIX 3HgoTenmouutoB (L|OL) mocto-
BEPHO B 2,2 pasa yBeNNYMBAETCS Ha NPOTSHKEHUM NEpUoa ncene-
JI0BaHUI ()(2(3)=18,840, p<0,001, KOHTPONbHAs TOUKA BbISBNEHNS
CTaTUCTNYECKW 3HAYMMOrO YPOBHS OTAMYMUIA CPEOHUX BENUYUH C
rpynnon «KoHTponb» — 28-e cyTku: z = -2,397, p=0,017), yto siB-
nsaeTcs PakTU4ECKUM OTPAKEHNEM YCUNEHUS MPOLLECCOB anomnTo-
3a SHAOTENMOLMTOB COCYANCTON CTEHKM (Tabn. 2).

lMpumeHenne Pemakcona, HanpoTuB, BbI3BANO YMepEeHHoe
WHrMOMpOBaHWe anonTo3a SHOOTENWOLMTOB. YXe Ha 5-e CyTKM C
MOMEHTa Havana neyenus (32-e CyTKu SKCMEepUMEHTA), Konuye-
ctBo LISl B kpoBw kpbic rpynnbl «CTeatorenatut + Pemakcon»
CTaTUCTMYECKM 3HAYMMO HE OTIMYanoch OT nokasaTtenem rpyn-
nbl «KoHTponby (p=0,055). K okoH4aHuio Tepanum Pemakconom
(37-e cyTkn uccnegoBaHus) Habntoaanoch fanbHeilee CHkKe-
Hue konuyecTBa LISL] B nogonbITHBIX XNBOTHbIX A0 68,2+7,10 kn/
MJ1, 4TO AOCTOBEPHO, B cpeaHeM Ha 28,1 kn/Mi MeHblue, YeM B
rpynne «Creatorenatut» (p=0,010) u He umeeT oTnnumin OT
KOHTPOMbHBIX 3HAYEHMI.

Pa3BuTune XMpOBON AUCTPOGUM MEYEHN NETKON CTENEHU T~
xectn (rpynna «Cteato3 neyveHu») He MPUBOLNUT K 3HAYUTEMb-
HOMY YBENMYEHWNIO MHTEHCUBHOCTM anonTO3a3HOOTEeNNOLNTOB,
4TO MOATBEPXKAAEeTCH OTCYTCTBMEM CTATUCTUYECKM 3HAYMMOTO
YBENWYEHUS COAEPXaHUs 3HOOTENMOLMTOB B efnHuLE obbema
KPOBM Yy 3KCIEPUMEHTANBHBIX XWNBOTHBLIX B TEYEHWE BCErO NEPHO-
Aa HabmogeHuir (p>0,05, Tabn. 2). Mccnegyemble npenapartbl He
WHAYLUMPOBANM anonTo3 B 3HOOTENUM COCyaoB — ypoBeHb LIOL
B KpOBM Kpbic rpynnbl «CTeato3 neveHn + Pemakcon» B Teue-
HWe BCero aKCrepuMeHTa He OTNWYancs OT nokasaTtenemn rpynn
«KoHTponb» 1 «Cteatos neyeHu» (p>0,05, Tabn. 2).

[Mpu oLeHKe hYHKLMOHANbHON aKTUBHOCTM SHAOTENNS KpOBe-
HOCHbIX COCY[J0B Ha (hOHE Pa3BUTUS XNPOBOMN AUCTPODUMN NEYEHN
Pa3NYHON CTEMEHN TSHKECTW BbISIBNEHA TEHAEHLWS K akTUBaLum
€r0 Ba30KOHCTPUKTOPHOTO 1 NPOTPOMOOrEHHOr0 MOTEHLMANOB U
CHWKEHMS! LIMTOKMHOBO CTUMYNAILMM Nponudepauum aHLoTenn-
oumToB (Tabn. 2).

Bo Bcex 06cnenoBaHHbIX rpynnax cTaTUCTUYECKN 3HAYUMMBIX
oTnuunii B auHamuke cogepxanus VEGF u NO — OCHOBHbIX
ahchekTopoB Nponudepauny SHAOTENNOLMTOB, NabUNbHOCTY
SHOOTENManbHOro Crosi, Basogunartauuu, NpUCTEHOYHON pPeo-
NOTWM KPOBW W aKTMBALMN MEXaHW3MOB TPaHCKanumnmspHoro ob-
MeHa CTapnnHra He yCTaHOBIEHO, HECMOTPS Ha BbIPAXKEHHYIO
TEHAEHLMIO K CHUXEHWMIO 3TWUX nokasaTtenen (tabn. 2). Ha Haw
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Tabnuua 2

BnusiHume Pemakcona Ha CTPYKTYpPHO-(PYHKLMOHANbHbIE 0COBEHHOCTM 3HAOTENUA KPOBEHOCHBIX COCYAOB Y KpbIC C
¢hpyKTO30MHAYLIMPOBAHHOI XUPOBOW AUCTPOGdUEl NeYeHN pa3nnyHON cTeneHmn TskecTn (MESE)

Mpynnbl Mepuog n Viccnepyemble nokasatenu
Habnoge-
HuiA VEGF, nr/mn NO, mkmonb/n LaL, n/mn 3T-1, dwmonb/n Hcy, Mmonb/mn
KoHTponb 0 12 50,4+18,24 75,1£18,40 43,442 35 1,6+0,08 3,440,16

Creato-renatut 21 12 39,5+13,91 60,5+10,46 48,1+2,22 2,240,181 3,840,16

28 10 18,4£7,20 34,0£7,23 72,627,041 3,1£0,401 4,940,181

37 12 15,0+6,39 38,8+8,94 96,346,791 4,5+0,401 4,840,271
Creato-renatut 1* 14 18,246,13 39,149,20 73,146,691 3,040,141 4,4+0,25

+ Pemakcon

3" 13 17,0+8,23 36,4+7,55 77,1+8,151 3,540,441 4,4+0,25

5* 13 19,5+4,20 40,2+7,37 70,8+11,01 3.8+0,361 4,1+0,07

10* 14 18,9+7,04 39,946,92 68,2+7,102 3,840,211 4,0+0,11
CreaTo3 neyeHu 21 15 45,8+11,00 59,1+11,06 47,8+5,60 2,0+£0,06 3,8+0,03

28 15 35,949,91 62,0+9,38 49,9+3,17 1,9+0,10 3,910,10

37 16 33,2+11,26 50,1£9,25 59,6+4,85 2,540,131 4,1+0,23
Creato3 neyeHu 1* 15 35,348,29 53,0+10,83 46,0+4,88 2,0+0,04 3,840,15

+ Pemakcon

3 15 32,149,42 50,0£8,26 51,1£7,35 2,340,091 3,440,12

5* 15 35,2+10,27 52,848,70 49,7+4 .84 2,240,101 3,340,07

10* 15 37,4+£10,10 54,549,03 46,5+3,97 1,8+0,08 3,540,03
* — CyTKW OT Hayana Tepanum (HaunHas ¢ 28-0ro AHs akcriepumenTa); 1 — oTnMumMs oT rpynnbl «KOHTPOMb» AOCTOBEPHBI HA NPUHSATOM YPOBHE
3HaumMmocTh (p<0,05); 2 — oTAnuMs oT rpynnbl «CTeaTorenaTuT» [OCTOBEPHLI Ha MPUHSTOM YPOBHE 3HauuMocTh (p<0,05).

B3NS4, OTCYTCTBME AOCTOBEPHbIX OTAMYMIA MEXZY CPesHWMM
BENNYMHAMK MOXET SIBMATLCS KaK CrefdcTBMEM BbICOKOM KOM-
MEeHCaTOPHON 3HOOTENMONPOTEKTUBHOM aKTMBHOCTW OpraHn3Ma
KpbIC, Tak 1 CNEACTBMEM BbICOKOM BApMaTUBHOCTY M3yvaeMblX
nokasatenen (B rpynne «KoHtponb»: VEGF — min = 2,91 nr/
mn, max = 772,61 nr/mn; NO — min = 14,5 mkmonb/n, max =
= 891,0 mkmonb/n).

AHanus pe3ynbTaToB WCCMEeLOBaHNS KOHLEHTPALWK B KPOBM
XMBOTHBIX rpynnbl « CTeatorenatuT» sHAOTENMHa-1 — OCHOBHOTO
3HIOTEHHOr0 Ba30KOHCTPUKTOPA 3HAOTENMANLHOIO NPOUCXOXAE-
HWs, obecneynBatoLLEero Ba3ocna3m Ha YPOBHE MUKPOLMPKYNS-
TOPHOTO PyCna M BHOCALLErO 3HAYUTENbHbIN BKMaf B YBENUYEHNE
OlCC n yrHeTaroLero npoLecchl NPUCTEHOYHOTO hrbprHONN3a,
yCTaHOBUN BbICTPOE, AOCTOBEPHOE, NPOrpeccupytoLLee yBennye-
HWE 3TOr0 rOPMOHa (x2(3)=19,121, p<0,001, KOHTpONbHas TOuKa
BbISIBMEHNS CTATUCTUYECKN 3HAYMMOrO YPOBHS OTIMYMIA Cpep-
HWX BENWYUH C rpynnoi «KoHTponby — 21-e cyTku: z = —2,293,
p=0,028).

MpumeHeHne Pemakcona He 0ka3amno BRUSHUS HA WHTEHCUB-
HOCTb CWUHTe3a U1 CekpeLunn HpoTenuHa-1y kpoic rpynnbl «Cre-
aTorenatut + Pemakcon». Ha Bcem NpOTsKEHUM UCCredoBaHus

KoHUeHTpauus OT-1 B aKCnepuMeHTanbHON rpynne ctatucTuye-
CKM 3HAYMMO He OTnMyanacb OT MokKasaTeneil HenmevyeHHbIX XKu-
BOTHbIX (p>0,05, Tabn. 2).

Y kpbic rpynnbl «CTeatos3 neveHu» Takke OTMEYanoch Ha-
pacTtanue koHueHTpauum 3T-1 no mepe pa3suTus 3abonesaHus
(x2(3) = 9,731, p=0,035, KOHTPONbHAA TOYKA BbISIBIEHMS CTATU-
CTWYECKM 3HAYMMOTO YPOBHS OTIIUYMIA CPESHMX BEMWYUH C rpyn-
noi «KoHTponb» — 21-e cyTku: z = —2,668, p=0,014). lNpun aTom
3HauNTENbHbIE OTAMYMS ObINK BbISBIIEHbI NPU TEPANUK XUPOBON
ANCTPOUM NeYeHun ucenegyeMbiMm npenapatami.

MpumMeHeHne Pemakcona cnocobecTBOBaNo YMEHbLEHWH SH-
BOTENMHEMIUN — Ha 37-e CYTKM KOHLEeHTpaums OT-1 B KpOBY KpbiC
rpynnbl «CTeaTo3 neyeHn + Pemakcon» cTaTucTuyeckn 3Haunmo
He oTnmyanacb oT nokasatenein rpynnbl «KoHTponby» (p>0,05).
OtcyTcTBME QOCTOBEPHBIX OTAMYMIA MO BCEM WUCCNeayeMbIM na-
pameTpam, OTpaXatoLMM COCTOSIHUE 3HLOTENNS COCYAMCTOro
pycna, Ha MOMEHT OKOHYaHUs nevebHoro kypca Pemakconom go-
Ka3blBaeT ero YMepEHHbIN SHA0TENMONPOTEKTUBHbIA 3DGEKT Ha
MOZenu K1POBOV ANCTPODNUN NEYEHN NETKON CTENEHMN THXECTH.

AKTMBALMS MEXaHU3MOB KIIETOYHON CMEPTH NPOUCXOaUT na-
panienbHO C POCTOM YPOBHS FOMOLMCTENHA — SHAOTENMOTPON-
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HOr0 TOKCMYECKOro COeAMHEHUS, B KDOBM NOAOMBITHBIX KUBOTHbIX
(Tabn. 2), YTO MOXKET BLICTYNaTh B ka4ecTBe 00BACHEHUS Habmto-
Aaemblx HapylweHuit. OgHako CTaTUCTUYECKU 3HAYUMbIX KOppe-
NALMOHHBIX CBA3eN MEeXZy KOHLEHTpauuen Hey n konu4ectsom
[ECKBAMMPOBAHHbLIX 3HAOTENMOLWTOB B KPOBU KPbIC He Obino
BbIsiBNeHo (r = 0,420, p=0,513).

AHanus pes3ynbTaToB AMHAMMKA TMMOLMCTENHA — OCHOB-
HOrO MPOMEXYTOYHOTO MPOAyKTa MeTabonuama MeTUOHWHA, Y
KpbIC CO CTeaTorenaTuToM BbISBUN LOCTOBEPHOE HapacTaHue
3TOro MokasaTens B Xofie NpoBeaeHUs akcnepumenta (x'(3) =
16,273, p=0,001, KOHTPOMbHas TOYKA BbISIBNEHNS CTATUCTUYECKU
3HAYMMOTO YPOBHS OTAMYNIA CPESHNX BENYMH C rpynnoit «KoHT-
ponby — 28-e cyTku: z = -2,803, p=0,005).

Ha doHe npuMeHeHns METMOHWH-CoAepXallero npenapa-
Ta Pemakcon B KpoBM KpbiC CO cTeatorenattom Habmopanoch
MeAneHHOe CHWKEHWE KOHLEHTpaLu roMoLMCTENHA W Ha BCEM
MPOTSHKEHNM KypCa NEYEHNS ero YpoBEHb JOCTOBEPHO HE NpeBbl-
Lwan HopmanbHble 3HaveHus (p>0,05).

HapactaHue ypOBHS romouucTeNHa NokasaHo W npu 6uoxu-
MWUYECKOM aHamnuae KpoBM XMBOTHbIX rpynnbl «CTeatos3 nedeHm.
OpAHaKo OHO HOCKNO MeAfIeHHbIN, YMEPEHHbIN 1 HEeOCTOBEPHBIN
xapakTep (x’(3) = 6,100, p=0,109).

lMpuMeHeHre wnccnegyemoro npenaparta Ha 3TOM MOLenw
nopaxeHWsi NeYeHW MONMHOCTbIO HMBENMPOBANo Habrioaaemyio
TEHAEHUMIO K runepromoumcTenHemmun (tabn. 2). Ha Bcem npots-
XEHUM 3KCNEepUMeHTa YPOBEHb TOMOLIMCTENHA B KPOBM XMBOTHbIX
rpynnbl «CTeatos neyenn + Pemakcon» CTaTUCTUYECKN 3HAYMMO
He OTNMYanCcs OT KOHTPOIbHBIX 3HAYEeHUI 1 Bbin HUXeE, No cpas-
HEHWIO C rPYNMom HemneyveHHbIX kpbic (p>0,05).

BbIBO[bI

BoicokoyrnesoaHas (60% chpykTosbl 0T 06Lei macchl kop-
mMa — rpynna «CteaTorenaTut») M HacbllWeHHas nunMaamMu
AueTa npuBOAUT K ObICTPOMY Pa3BUTWI0 NaTOMOTUYECKUX NPO-
LUECCOB B MEYEHN W CEpAEeYHO-COCYANCTON CUCTEME KPbIC, YTO
noateepxaaetca 30%-1 NeTanbHOCTbI XUBOTHBIX K MOMEHTY
OKOHYaHWs akcnepumeHnTa (37 cyTku). MpumeHeHne Pemakco-
na oKa3ano BbIpaXeHHbIV TepaneBTUYecKkni aPdeKT, 4To Bbl-
paxanocb B CTAaTUCTUYECKM 3HAYNMOM CHUXKEHMM NoKasaTens
netanbHOCTM B 2,5 pa3a no cpaBHeHuio ¢ rpynnon «CrteaTto-
renaTuTy.

EanHuyHbIE cnyyau rubenu akCnepuMeHTanbHbIX KUBOTHBIX,
3ahuKCMpOBaHHbIE MPU WUCMONB3OBAHUM «MUTHEBONY MOLENN
(PPYKTO30MHAYLIMPOBAHHOM KUPOBOWA AMCTPOUM MeyveHn (Mc-
nonb30BaHMe BMECTO nuTbeBol Bogbl 10%-0ro pacteopa pyk-
TO3bl), HA Hall B3rMsAd, HENOCPEACTBEHHO HE CBSA3aHbl C nopa-
XEHWEeM opraHa-MULLEHN, Bbl3BaHbI MHAMBUAYaNbHON peakTUBHO-
CTbt0 MOrubLLMX KPbIC U ABNAOTCA apTedakTamu UCcCnenoBaHus.
Mpu npumeHeHun npenapata «Pemakcon» Ha (hoHe CTeaTo3a
MeYeHN NeTanbHOCTH KUBOTHBIX HE OTMEYEHO.

BbIn BbISBIIEH SHOOTENNONPOTEKTUBHBIN 3dhdpekT Pemakcona
Ha dpoHe nposoaumoin 10-4HEBHON Tepanuu, KOTOPbIN Bblpaxan-
CH B HOpManu3auuu CTPYKTYPHO-(DYHKLIMOHANBHOTO COCTOSHUS
SHAOTENMOLMTOB MOZOMbITHLIX KUBOTHbIX.
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®OYHKLUMOHAINBHAA XAPAKTEPUCTUKA NOAXOO0B
K OLEHKE ®U3WYECKUX KAYECTB HA NPUMEPE CTYAEHTOB
MEOWLWHCKOIO BY3A
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PESKOME: KomnnekcHble cnocobbl nccrnefoBannst YypoBHA U3NYECKOA NMOATOTOBKM SBMSKTCA COCTABHOW YacTbio
HEeKOTOPbIX HALMOHANbHbIX MPOrpaMM No COXPaHEHMUIO 340POBbS YenoBeka B 3apybexHbix cTpaHax. Passutue gu-
3MYECKOI KYNbTYpbl 1 MacCOBOTO CNOpTa ABNSETCS YCIIOBMEM COBEPLLEHCTBOBAHMS 300poBbecheperatLx TeXHO-
noruin B coBpemeHHoM obiectse. CozgaHue, anpobauus, gusnonornyeckoe 060CHOBaHWE W pa3BUTE YHUGMLN-
POBAHHOW CKPUHWUHTOBOWN METOAMKMN OLEHK ABUraTeNbHbIX HABbIKOB ABMSIETCS aKTyarnbHOW NPpo6nemMoi CopTUBHOW
cdusmnonornu. B paboTte npeanaraeTcs KOMNIEKC yNpaXHEHNA—TECTOBbIX 3a4aHUN, OLEHMBAIOLMX CUITY, BBIHOCMN-
BOCTb, TMBKOCTb U koopanHaumto Ha npumepe 31 ctyaenta CMNGIMTIMY oboero nona. KonmyecTtBo, BiA, TEXHMKA,
nocnefoBaTenbHOCTb YNPaXHEHUA U NPOLOMKNUTENBHOCTb Nay3 MeXAy HUMM (hOpMMpOBanach C y4eTom Knaccu-
Yeckux npeacTaBneHnin 06 oueHke uamyecknx kayecTs. Peructpuposanock nameHenne YCC go u nocne Bbinon-
HEeHWs BCero KoMmnnekca ynpaxHeHni, Tak 1 nocne Kaxgoro ynpaxHexus. Ctatuctuyeckas obpabotka pesynsratos
npoBoAMnack ¢ NpuMeHeHnem T-KpuTepus 1 NapHoro kputepus BunkokcoHa, KoppensunoHHOro 1 perpecCUoHHOro
aHanusa. BbisiBneHbl reHaepHble pasnuuns usnyeckux kayecTs, 0bHapyxeHa NMHeNHas 3aKOHOMEPHOCTb peak-
yu YCC nocne BbINONHEHWUS KOMMNEKCA YNpaXHEHU, YCTaHOBMEHbI KOPPENnALMOHHbIE CBA3W NoKasaTenen, oue-
HWBAIOLLMX CUNOBbIE Ka4eCTBa U TNBKOCTb. BbiBOAbI: 0BHOPOAHOCTb NOMYYEHHbBIX AAHHbIX 1 3aKOHOMEPHAs peakLuns
YCC MOXeT cnyxuTb (PYHKLUMOHANBHLIM 060CHOBaHWEM MPUMEHEHHON MeToauku. ocne anpobauun B 60MbLIMX
rpynnax ucnblTyemblx, NnpeanaraeTcs pekoMeHAoBaThb €€ B Ka4eCTBe Cnocoba CKPUHMHIOBOW OLEHKW YPOBHS (hu3u-
4eCcKOro pa3BuUTUS y CTYAEHTOB U LIKObHUKOB.

KIMKOYEBBIE CITOBA: cTyaeHTbl, oLeHka pusnyecknx kavects, YCC, cuna, BbIHOCNUBOCTb, TMOKOCTb, KOOPAMHALMS.

FUNCTIONAL ANALYSIS OF THE APPRAISAL OF PHYSICAL PROPERTIES
ON THE EXAMPLE OF MEDICAL STUDENTS

© Valeriy O. Erkudov', Darya A. Sigunova’, Ulyana E. Kuznetsova', Andrey P. Pugovkin',
Sergey A. Lytaev', Aleksandr V. Batychko®
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Contact Information: Valeriy O. Erkudov — MD, PhD, Senior teacher Department of Human Physiology. E-mail: verkudov@gmail.com

ABSTRACT: Complex methods of studying the level of physical training are an integral part of some national
programs for the preservation of human health in foreign countries. The development of physical education and mass
sport is required as a condition for the improving of current health-protecting technologies. Creation, approbation,
physiological basing and unification of screening approaches for detection of motor skills remains an actual problem
in physiology of sport. The study suggests a range of tests and exercises for the assessment of muscular force,
endurance, and flexibility examined in 31 male and female 17-21 years old medical students. The number, type,
technique, sequence of exercises and the duration of pauses between them was formed taking into account the
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classical notions of the evaluation of physical qualities. Heart rate was measured via ECG monitoring before an after
performance of conventional physical loads according to the suggested algorithm. Statistical processing of the results
was carried out using the T-test and the Wilcoxon pair test, correlation and regression analysis. Correlative statistical
analysis confirmed the availability of proposed exercise complex for screening the physical properties of students and
secondary school pupils. Conclusions: the homogeneity of the data obtained and the natural response of the heart
rate can serve as a functional justification for the technique used. After approbation in large groups of subjects, it is
proposed to recommend it as a method for screening the level of physical development in students and schoolchildren.

KEYWORDS: students, assessment of physical qualities, heart rate, strength, endurance, flexibility, coordination.

PassuTie hmanyeckoil KynbTypbl W MaccoBOro cnopta siB-
NseTcs yCnoBMEM COBEPLUEHCTBOBaHWS 300poBbecbeperato-
WyX TexHornorun B coBpemeHHom obiectse [4; 10]. CTyaeHTbI
W LUKOMbHWKK, B OCOGEHHOCTW CTapLUMX KNaccoB, NpeLCcTaBnsoT
coboi counanbHyto rpynny, Ans KOTOPOii XapaKTepeH psg cneupu-
(hUYECKNX YCIOBUI XU3HELEATENbHOCTU. YBENUYEHNE BPEMEH-
HbIX 3aTpaT Ha y4ebHyl0 AeATeNbHOCTb 3aKOHOMEPHO NPUBOAMT
K CHWKEHMIO [BWUraTemnbHON aKTMBHOCTM yyalymxcs. [lokasaHo,
4TO MpaBuMbHAs OpraHU3aLmus 3aHATUI PU3NYECKON KYNbTypoi
B BYy3e 1 BO BHey4eOHOe BpeMsi CnocOBCTBYET CHUXKEHWIO YPOB-
Hs 3a00MeBaeMOCTN CTYOEHTOB, MOBBILIEHNIO UX YMCTBEHHOW W
cmsmnyeckon pabotocnocobHoctn [1; 15]. MnaHupoBaHue 3aHs-
T Ha kadegpax (PU3MYECKON KynbTypbl, O30OPOBUTENbHBIM
hUTHECOM W NKOUTENBLCKAM CMOPTOM MPEeAnonaraeT Co3gaHue,
chuamonornyeckoe 060CHOBaHNE W COBEPLLEHCTBOBAHUE METOAMK
CKPWHWUTHOBOM OL|EHKM ABWraTenbHbIX HaBbIKOB CTyAEHTOB [7; 8.
MMonoBHble METOAMKM He TOMbKO C YCMeXOM Pa3BMBAOTCS, HO W
npuobpeTatoT MacwTab HauWOHamNbHbIX MPOrpamMm B HEKOTOPbIX
cTpaHax [16; 17; 19; 22].

3apaueit paHHoM paboTbl sBnseTcs paspaboTka U anpoba-
LS KOMMIIeKCa yNpaxXHEHNA ANsl OLIEHKN OCHOBHbIX (DN3NYECKMX
KauyeCTB — CUMbl, CKOPOCTHO-CUITOBbIX XapakTepucTUK ABUraTeNb-
HOW [eATENbHOCTU, CTAaTUYECKON BbIHOCTINBOCTU, TMBKOCTU U KO-
OPAMHALMM NPUMEHUMO K BbIGPAHHOM COLManbHOM rpynne uchbl-
TyeMbIX — CTYAEHTOB MEAULMHCKOrO By3a.

MATEPUWAIbI U METObI

B uccnepoBaHuu npuHsanu yyacte fobposonbubl — 31 ¢Ty-
peHT CM6ITIMY, n3 Hux 23 geBylwku 1 8 toHOWeEl B BO3pacTe
ot 17 net po 21 roga. B pabote Gbinu 3aaeicTBOBaHbI TOMBKO
MOmogble OAM, KOTOPble He MMENU MpOTMBOMOKa3aHui K 3a-
HATMAM  (PU3NMYECKON KyNbTYpOW, Ype3MEpPHOro hU3n4ecKoro
nepeyToMneH!s 1 SMOLMOHANBHOTO NepeHanpsKeHus), AaBLune
MepcoHarnbHOe cornacue Ha BbIMOSIHEHME BCEX MpoLeayp. OKe-
NEpPUMEHT NPOBOAMICS B crneunansHo 060pyaoBaHHON nabopa-
TOPWW C NOCTOSIHHO NOAAEPXMBAEMOil TeMNepaTyporn komgopTa,
BO BHey4yebHoe Bpems, Yepe3 1,5-2 yaca nocne nprema nuLm.
lMocne 5-10 MuHyTHOTO NepuoAa aganTtaLlun B NONOXEHUU Nexa
UK cnas u 1-2 MUHYTHOM pasMUHKK UCTbITYyeMbIM 6bin npeano-
KEH CredyoLnin KOMNEKC YNpPaKHEHWA-TECTOBbIX 3afaHMii:
1. TeCTpoBaHWe CMMOBbIX KayecCTB: OLEHKA KUCTEBOW CWIbl

MbILLL, C MPUMEHEHWNEM KUCTEBOrO AuHamomeTpa «MereoHy,

HIML, «Makenpodut», Poccusi; nogbeMb! Tynosuiia B Noso-

XEHWUN NleXa Ha CnnHe (YnpakHEeHUEe «MPeccy») U OTKUMaHne

0T nona ¢ NOACYETOM KONMYECTBA BbIMOMHEHHbIX MOBTOPEHUI

[0 0TKasa OT AanbHEeNLero BbINOMHEHMS.

2. TeCTMpOBaHME CKOPOCTHO-CUMOBbLIX KayecTB (TeCTMpoBaHue
C.C.K.): npbikoK BBEPX NPy NOABEME U3 NMOMOXKEHNS NExa Ha
XMBOTE C MOJCYETOM KOMNYECTBA BbIMOMHEHHbIX MOBTOPEHNI
[10 0TKa3a OT AanbHENLIEr0 BbINOMHEHUS.

3. OueHka rmbkocTM NO3BOHOYHMKA NpU CrbaHUM U KONEHHOTO
cyctaBa (mmbkocTb K.C.): HaknoH TynoBuWA C BbITAHYTHIMU
pykamu 13 MONIOXEHUsI CTOSI Ha MOMOCTe C pasrnbaHuem B
KOMeHHbIX CycTaBax 4o 60neBoro nopora. YpoBeHb CTOM Npu-
Humancs 3a «0». [pu HaknoHe M3MepAnoch PaccTosHWe OT
«0» po lll nanbua kuctu. MonoxeHue KUCTH Boille «0» NPUHK-
Masnoch 3a oTpuLaTenbHoe, Himke «0» — 3a NonoXuTensHoe
3HayeHue.

4., OueHka rbkocTM Ta300edpeHHbIX CycTaBoB (TMOKOCTb
T.5.C.): vcnbiTyeMblli BbINOMHAN NOMEpeyHbIit Wwnarat Ao
Bonesoro nopora, NPOBOAKNOCH M3MEPEHWE PaCCTOsHME OT
nona [0 NpOMEXHOCTM!.

5. OueHka rmbkoCTW 1 MOLABMXHOCTU NIEYEBbIX CYCTaBOB: TECT
«3aMOK». MCMbITyembl NPOM3BOAWI MOMbITKY COeANHEHUS
PYK Ha CMMHE, OTMeYanu MOMOXWUTENbHbIN pe3ynbTaT npu
NOMHOM HarNOoXeHUU KNCTW OAHOM PyKU Ha LpYryto u oTpuLa-
TENbHbIA -NPY HEBO3MOXXHOCTU COEMHNTD KUCTH.

6. OueHka koopauHaumm. [lo TECTUPOBaHMS OLeHWBanach nanb-
Lie-HocoBast npoba B nose Pombepra: ecnu ucnbITyembln €
3aKpbITbIMW MasaMu MOT KOCHYTbCS KOHYMKa Hoca, npoba
OLeHMBanacb NOMNOXWTENsLHO, NpU NpoMaxe — oTpulaTenb-
Ho. lMocne 3Toro UCMbITyeMbI, TMSAS BBEPX UMW BHU3, BbITS-
rBan pyky. Kucto npu atom 6bina cxata B Kynak ¢ BbinpsiM-
neHHbIM Il nanbLem (koHdurypauus «ykasanuey). [lanee, He
MeHsIsl NONOXEHUsI PYKKU, UCTIbITYeMblii BbINONHAN BpaLleHue
TEna B Ntobyk CTOPOHY. 3aTeM MOBTOPHO OLEHWBaNM noo-
XUTENbHO WNW OTPULTENBHO BbIMOMHEHWE MasnbLe-HOCOBOM
npobbl B no3e Pombepra no on1caHHOMY Bbille NPOTOKOMY.

7. OueHka CTaTW4YeCKOW BbIHOCMMBOCTW: TECT «mnaHkay». Mc-
NbITYEMbIA NPUHAMAN NONOXEHUs ynopa nexa Ha NOKTAX
nanbLiax cTonbl, (UKCMPOBaNoch BpeMs 40 0TKa3a AasnbHeil-
LUero BbIMOMHEHNS 13-32 YTOMMEHUS.

COBOKYMHOCTb  MPELNIOKEHHbIX TECTOBbIX 3adaHui Gbina
cthopMMpoOBaHa C y4eToM peKoMEeHAaLMi cneunanuctos knyba
eMHOBOpCTB M caMooBOpPoHbI «AnMas» corfacHo crnocobam
OLEHKM ABUraTenbHbIX HaBbIKOB B CMOPTWBHOM neparoruke [11;
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13]. Mopsgok BbINONHEHUS TECTOBBIX 3afaHWiA (hopMmUpoBancs ¢
YYETOM SHEPreTUYECKON 3aTPaTHOCTW TOMO UMM MHOTO YMpaxHe-
HWS: CHayarna OLEeHMBaNWCh CUMOBbIE KAaYeCTBa, 3aTeM rmbKoCTb,
nocne 3Toro — craTnyeckas BbIHOCIMBOCTb, KOOPAWHALMS 1 CKO-
POCTHO-CUIOBbIE KayecTBa.

BbInonHeHne TeCTOBbIX 3afjaHui Ha cuny, CTaTUYECKYH Bbl-
HOCIMBOCTb W CKOPOCTHO-CUITOBbIE KaYecTBa CMEHSNIOCh nepu-
O[OM OTAbIXxa B TeuyeHne 3 MuHyT. Takas NpOLOIKNTENbHOCTb
OTAbIXa SBMSETCA NpeAenbHO [OCTaTOYHOM ANns BOCCTaHOBIE-
HWS 1 COOTBETCTBYET TaKOBOW NPU BbIMOMHEHWN N0BON (yHK-
LUMOHamNbHON Npobbl C [403MPOBAHHONM (hU3NYECKON Harpy3Koil
[6]. B aTO Bpemsi NPOBOAWICS MOHWUTOPUHT 4acTOTbl CEPAEYHbIX
cokpatyernn (YCC), pernctpupys anekTpokapauorpammy Bo |
oTBefeHun ¢ npumeHeHnem npubopa CAKP-2 (OO0 «MHTOKCY,
Poccus). YactoTa cepaeyHbix COKpalleHWd NOCne BbINOMHEHUS
nocnefHero TeCTOBOrO 3afaHusi — NPbIKOK BBEPX NpW NOAbEME
113 MOMOXEHWS NTeXa Ha XMBOTe — MOHUTOPUPOBAach B TeYEHNE
2 MuHyT yepes 30, 60, 90 n 120 cekyHZ nocne ero OKOHYaHuS.
Kpome atoro, YCC n3mepsnacb B COCTOSHUN YCNIOBHOTO MOKOS,
[0 (PU3NYECKON Harpy3ku.

Obuwen npobrnemoit co3aaHMs METOAMK TECTUPOBaHUS B
CMOPTUBHOW MeAWUMHE SIBNSIETCH OTCYTCTBUE «30M0TOTO CTaH-
[apTa» CpaBHEHWS BHOBb CO3AaHHbIX METOAMK. B ¢BA3W ¢ aTum,
KOHBEHLMOHAMNbHbIM SBMSIETCS NPeACTaBneHne O reHAEpHbIX,
PervoHapHbIX, BO3PACTHBIX, 3THUYECKUX W APYrUX OTIMYMSX
(PM3NYECKMX Ka4eCTB, OLEHMBAEMbIX TOW WNWN UHOW METOAMKOM
kak 0 cBoeobpas3HoOM «Mapkepe» BanmuaHocTh TecTa [8; 20; 22].
B HacTosiwen paboTte AnNA pelleHns gaHHOW 3ajaduu nposefe-
HO CpaBHeHMEe (HU3MYECKUX KAuyeCTB, OLEHMBAEMbIX C MOMOLLbH
NPEANOXEHHbIX TECTOB Y AEBYLUEK U LOHOWEN C NPUMEHEHNEM
T-kputepusi BunkokcoHa.

[ns oueHkn uamenenns YCC nocne BbIMOMHEHNS KaX[Oro
TeCTa 1 NOCMe OKOHYaHMs BCEro KOMMeKca ynpaxHeHin ncnosb-
30Banu napHbli T-kputepui BunkokcoHa.

COOTHOLLEHME 3aBUCUMOCTEN (DU3NYECKMX KAYeCTB APYr OT
Apyra, Yy IOHOLWEeN 1 OeByLUeK, YTO Takke MOXHO CuMTaTb apry-
MEHTOM B MOMb3y (DYHKLMOHANBHOCTU METOAA, OLEHWBamnoch C
pacyeToM koauumeHTa koppensayum Cnmpmena (rs). Mpu 3Ha-
yeHuu rs o1 0 go 0,4 cTaTUCTUYECKyto CBSA3b cuuTanu cnaboit; ot
0,4 po 0,8 ymepeHrHoit; ot 0,8 o 1 — cunbHON.

CpaBHeHWe pa3BUTWSI KOOPAWHALMM B rpynnax HHOLe
W AeByWeK C NpUMEHeHMeM nasnblie-HOCOBOW Npobbl B nose
Pombepra, kak W gpyrue AWUCKpeTHble 3HaveHus (TecT «3a-
MOK»), NPOBOANIIOCH OLIEHKOW OOHOPOAHOCTH pacnpeaeneHns
MONOXMTENbHBIX 1 OTpULATENbHbIX pe3ynbTaToB 40 M nocne
BbINOMHEHNs TecTa. [ng aToro ncnonb3oBancs TOYHbIA Kpu-
Tepun duiepa gns TabnuL CoNPSKEHHOCTU NPU3HAKOB 2x2 C
BbIYMCTIEHMEM JONEN NOMNOXMTENbHBIX U OTpULATENbHBIX pe-
3yNbTaToB TECTOB.

/3BeCTHO 3HayeHve Ans PU3MOMNOTMM 1 MeauLMHbI perpec-
CMOHHOTO aHanu3a Ans Npefckas3aHns U3MEHEHU OfHOro Mo-
kasatens npu HecnyvyanHo 3afaHHoW BenmnuuHe apyroro [3; 11].
B0O3MOXHOCTb ONUCaHMS M3MEHEHUS TOrO UMK MHOTO (hK3Knoso-
rM4eckoro napameTpa npu yHKLMOHAmNBHON Harpy3Kke NUHENHON

MaTeMaT4ecko MOAENbI MOXET SBMSTHCS AOMOMHUTENbHBIM
aprymeHTOM B nonb3y 61onornyeckoil 3akoHOMEpPHOCTU peaKTuB-
HocTM cucTembl [5; 12]. B maHHoi paboTe perpeccuoHHbIi aHanu3
NpUMeEHsNcs Ans oueHkn n3meHeHus YCC ¢ TeueHnem BpeMeHN
nocrne BbINONHEHWS BCErO KOMMAEKCa YNpaxHEHMM.

BbluncneHus npousBogunuch C NPUMEHEHWEM BCTPOEHHbIX
dyHkunin Exel u3 npuknagHoro naketa Microsoft Office 2010;
nporpammbl cTaTuctudeckoir 0bpaboTtku AaHHbix Past version
2.17, Norway, Oslo, 2012; anroputma ctatuctyeckoir obpabot-
kn gaHHbix StatXact-8 ¢ nporpammHon o6onouykoir Cytel Studio
version 8.0.0. Bce aaHHble npeacTaBsneHsbl B BUAE: CpeaHue 3Ha-
YeHus (HUKHSS rpanuua 95% [OBEpUTENBHOTO MHTEPBana; BEPX-
HAs rpaHuua 95% 4OBEpUTENBbHOTO MHTEpBana).

PE3YNbTATbI U UX OBCYXOEHUE

TecTpoBaHWe CUNOBBLIX KAYeCTB BbISIBUNO CPABHUTENBHO
nyyLlee nx passuTHe y KHOLWeN, YeM y aesyLek (tTabn. 1). Y uc-
MbITYEMbIX B JaHHOW rpynne UMeNio MeCTo CTaTUCTUYECKM 3HaYN-
Mo BonbLuas KNCTEBas cuna MblLLL, Kak MpaBoW, Tak 1 NEBON Pyku
(tabn. 1), oHu GbIAM CNOCOBHBI BBINOMHUTL CTATUCTUYECKM 3HAYM-
MO GonblUee KONMYECTBO YNPaXHEHWIA «MPECCH U OTKMMAHWIA OT
nona (tabn. 1). PaseuTne CKOPOCTHO-CUNOBBIX (PU3NYECKNX Ka-
4ecTB Takke UMENO reHAepHble OTIINYMS: CTYLEHTbI-IOHOLIN CMO-
[N BbIMNOMHUTL CTaTUCTUYECKM 3HAYNMO DOmbLUEe KOMMYecTBO
MPbIKKOB BBEPX MPW NOALEME U3 NONOXEHUS, Nexa Ha XnBoTe,
4eM CTyAeHTbI-AEBYLLKM (Tabn. 1).

PassuTe mbkocT y o6CnesoBaHHbIX CyOBHEKTOB MMENo
NPOTUBOMOIOXEHHYK HanpaeBneHHocTb. PacctosHue ot Il nanb-
La KICTW Hike ycnoBHOro «0» (TO eCTb HBKE YPOBHS CTOM) Mpw
OLIeHKe rbKOCTI NO3BOHOYHMKA B MOMOXEHWUN CrMOaHNS 1 KOMNEH-
HbIX CYCTaBOB, y CTYEHTOK B CpeJHeM B 3 pasa CTaTUCTUYECKM
3HAYMMO MpEBbILAN0 AaHHY ANUHY y CTyAeHToB (Tabn. 1).
[MpoMeXxyTOK MEXay MOIOM W MPOMEXHOCTbIO MPK TECTUPOBAHNM
mmbkocT TalobedpeHHbIX CyCTaBOB, Y AEBYLIEK UMeN CTaTu-
CTMYECKM 3HaYMMO BOmbLUYK ANMHY, YeM Y toHowen (Tabn. 1).
PacnpepfeneHne NONOXWTENbHBIX U OTpULATENbHBIX pesynbTa-
TOB B TECTE «3aMOK» HE OHOPOAHbBI U CTATUCTUYECKN 3HAYUMO
OTNNYAKTCS Y IOHOWEN 1 AeByllek. Ha 3ToM OCHOBaHuM npeg-
CTaBNsieTC BO3MOXHOCTb CAenaTb BbIBOA O TOM, YTO rMBKOCTb
nneyeBbIX CyCTaBOB UMEET reHOEPHbIE Pasnuyus: TECT NPoNaeH
B cpeaHeM y 96% cnyyaes y aesyliek npotuB 58% cnyyaes y
toHoLen (Tabn. 1).

OueHka koopaMHaLIMK He BbiSBUMa NoNoBbIX pa3nuyuin. OpHa-
KO Camo BO3[eiCTBME (packpyumBaHue) nokasano 3HaYumo MHoe
pacnpeenerue NoNoXMTENbHbIX U OTPULETENbHBIX PE3ynbTaToB
Mpu BbINONHEHNW Nanblie-HOCOBO npobbl B no3e Pombepra. [o
packpyunBaHus ncnbityembix B 100% cnyyaes TecT 6bin nonoxm-
TeMNbHbIM, NOCNE BbINONHEHWS NPOBbl MPUMEPHO B paBHbIX JONAX
y toHoLLel n gesywek B 30% criyyaes mumononaganue (tabn. 1).

OueHKka CTaTUYECKOM BLIHOCIMBOCTM MO pe3ynbTatam npo-
JOMKMTENBHOCTY BLIMOMHEHUS TECTA «MNaHKa» Takke nokasana
reHaepHble oTnnyms. CTyaeHTKM Bbinn CNOCOBHbI CTAaTUCTUYECKM
3HAYMMO MeHbLUEE BPeMs YAEepKMBaTb JaHHOE NONOXEHNE, YEM
CcTygeHTol (Tabn. 1).
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Tabnuua 1
leHAepHble OTAMYKSA pa3BUTMA (PU3NYECKUX Ka4eCTB Y CTYAEHTOB
Tecr Vicniyembie tOHoLWwM [eByLuku p-3HaYeHus
KucTeBas cuna nesow pyku, kr 47,89 (42,89; 52,90) 25,39 (23,33; 27 ,45) 3,952710-6
KucTeBas cuna npaBow pyku, Kr 52,01 (46,69; 57,33) 25,32 (23,01; 27,64) 3, 2747106
Mpecc, konu4ecTo 66 (51; 83) 28 (22; 33) 5912105
CKOpOCTHas BbIHOCNMBOCTb, pa3 13 (9; 16) 7(6; 10) 0,0033918
OTXMMaHMS, KONMYECTBO 33 (24; 42) 6 (3; 8) 2,71210-6
[MBKOCTb MO3BOHOYHMKA W KOMEHHbIX CYCTaBOB, CM 4,57 (-2,53; 11,82) 15,21 (8,38; 22,05) 0,01291
'mbKkocTb Ta306eApEHHbIX CyCTaBOB, CM 51,08 (43,74; 58,43) 38,73 (32,45; 45,03) 0,009548
[ons nonoxuTenbHbIX pesyrnbTaToB B TECTE «3aMOK» 0,58 (0,28; 0,85) 0,96 (0,76; 0,9989) p=0,008023
[ons oTpuuaTenbHbIX pe3ynbTaToB B TECTE «3aMOK» 0,42 (0,15;0,72) 0,0011 (0,043; 0,24)
[ons nonoxutensbHbIX pe3ynbTaToB Npu BbINOMHE- 1,0 (0,71; 1) 1,0 (0,84; 1) HOHowwm 0,003434
HWM npobbl PomGepra 4o Tecta Ha KoopaANHALMIO [Jesywwku 0,003475
[ons oTpuuatenbHbIX Pe3ynbTaToB Npy BbINOMHe- 0(0; 0,28) 0(0;0,15)
HuM Npo6bl PomBepra o TecTa Ha KOOpAUHALMI0
[ons nonoxutensbHbIX pe3ynbTaToB Npu BbINOMHE- 0,67 (0,33; 0,90) 0,70 (0,45; 0,87)
HuM npoBsl PomBepra nocne Tecta Ha KOOPANHALNIO
[ons oTpuuaTenbHbIx pesynbTaToB Npy BbINOMHE- 0,33 (0,093; 0,67) 0,30 (0,13; 0,58)
Huv npobbl PomBepra nocre TecTa Ha KOOPAMHALMI
CraTuyeckas BbIHOCMIMBOCTb, CEK 93,5 (58;01; 128,99) 61,30 (48,87; 73,74) 0,0404

Heobxogumo elle pa3 0TMETUTb MOPSAOK BLIMOMHEHUS TEX
TECTOBbIX 3afaHuii, nocne KoTopblx MoHuTOopupoBanace YCC:
CHayana ynpaxHeHWs1 Ha «Mpecc», 3aTeM OTKWMaHMs, nocrne
«MnaHKka», 3aBepllancs KOMMMEKC YNpaXHEHU OLEHKOWA CKo-
POCTHO-CUIOBBIX kayecTB 1 noacyetom YCC cpasy nocne 3Toro
Tecta n yepes 30, 60, 90, 120 cekyHa B nepuoa oTabixa.

Ha puc. 1 npeacTasneHo nameHenme YCC kak nocne Kaxaoro
yNpaXHeHUst B KOMMNMEKCe, Tak 1 NOCMe 3aBEpLUEHNS BCEX TECTO-
BbIX 3aJaHui. BbISIBNEHO, YTO W Y IOHOLLEN U y JEBYLLEK MMeeTCs
cTaTucTuyeckn 3Haunmoe yeennyeHne YCC nocne ynpaxHeHni
Ha Mpecc, OTKWMaHUs, CTaTMYeCKyl BbIHOCIMBOCTb W TECTM-
POBaHMsI CKOPOCTHO-CUMOBBIX KayecTB no cpaBHeHwo ¢ YCC B
nokoe (puc. 1 A, B). OueHka YCC nocne Kaxaoro ynpaxHeHus
B KOMMIIEKCE COrMacHo 0603Ha4eHHOI Bbile nocnefoBaTenbHo-
CTK, MoKasana CTaTucTyeckm 3Haynmoe yeennyeHne YCC nocne
OTXWUMaHU 1 YMEHbLLEHWE NOCNe TecTa Ha CKOPOCTHO-CUIOBbIe
KayecTBa y lOHOLIEN, HO He y Aesylek (puc. 1 A, B). Mengep-
HblE Pa3nuuns B 3TOM Cny4yae, BEPOSTHO, CBS3aHbI C MEHbLLINM
ycunvem, passiBaeMbIM CTYLEHTKaMM 47151 BbINOHEHUS KaXKOOoro
TecTa.

Kak y CTyaeHTOK, Tak u CTyLEHTOB MOCre BCEro kommnnekca
YNpaXHEeHWI UMeN MeCTo CTaTUCTUYECKN 3Ha4MMO Gornblune No
CPaBHEHMIO C MOKOEM U CTaTUCTUYECKM 3HAYMMO MEHbLUNE 3Ha-

yeHnst YCC no cpaBHEHMIO C U3MEPEHUSIMI MOCHEe MOCNeLHEro
TecTa B komnnekce Ha 30, 60, 90 n 120 cekyHae nsmepeHus (puc.
1 C, D). HecmoTps Ha 370, y toHoLel 3HaveHus YCC He oTnnya-
nmch Npu namepeHnsix Ha 60 cekyHae no cpasHeHuio ¢ YCC Ha
30 cekyHae, y gesywek — Ha 30 cekyHAe nocne BbIMOMHEHNs
nocnegHero tecta (puc. 1 C, D).

Ha puc. 2 nokasaHa ctaTUCTMYeCcKas CBA3b Pa3HOM Cumbl
(ymMepeHHast W curbHas) Mexay 3HaYeHUsMW, NOmyYeHHbIMM
npy BbLIMOMHEHWN HEKOTOPbIX TECTOBbIX YNPaXHEHMUN, BbisiB-
NeHHas aHann3oM KOpPensLMOHHbIX B3aMMOOTHOWEHNIA. Kak y
[EBYLUEK, TaK 1 Yy IOHOLLEN nokasaHa KOnM4yecTBEHHas 3aBuCH-
MOCTb MEXAY PasnuyHbIMU TECTOBLIMU YNPAXKHEHUSMU, OLeHN-
BaOLLMMWM CUNOBbIE KAa4YECTBA, a TakxXe MMOKOCTLI 1 CUIOBLIMY
kayecTBamu puc. 2.

PerpeccuoHHbiii aHanus (puc. 3) 3aBucumoctn YCC n
BPEMeHW Mocne BbINOMHEHMS NOCNEAHEro Tecta BO BCEM KOM-
nneKkce ynpaxHeHU nokasarn BO3MOXHOCTb ONUCaHUS JaHHON
peakuMu INMHENHON Mogenbto. [lonyyeHHOe ypaBHEHWe nu-
HeiiHoi perpeccun usmeHenns YCC B TeyeHne 120 cekyHa, v
rpachmyeckuin aHanus aToro npouecca ABASETCA OCHOBOW ANns
BbIYMCIIEHNS 3HAYEHWIA 3TOTO NoKasaTens B TOT UMW MHOW Bpe-
MEHHOW Nepuog nocne Pu3nM4eckon Harpy3ku y HoOLeR u ge-
ByLLEK (puc. 3).
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Puc. 1. Pasnuua 3HaveHnin ncegomeamad YCC nocne BbINONHEHUS KaXAoro ynpaxHeHWA B KOMNNeKce TecToB y AeByluek (A) U roHOLWe
(B) n nocne BbINONHEeHUsi BCero komnnekca ynpaxHeHun y toHoweii (C) u peBywek (D).
YcnoeHble o603HaveHusi: A, B: (1) — nocne BbINONHEHUA yNPaXHEHNUA «NpPeccy; NOcne BbINONHEHNA OTXXMMaHWA NO cpaBHe-
HUIO C yCNOBKEM NOKOA (2) U ynpaxHeHueM «npeccy (3); nocne TecTa «nnaHka» No CPaBHEHUIO C YCNOBUEM NOKOA (4) U OTXUMaHK-
MK (5); nocne oLEHKN CKOPOCTHO-CMINOBLIX Ka4yecTB N0 CPaBHEHUIO ¢ ycnoBueM nokos (6) u ynpaxHeHuem «nnaHka» (7). C,D: no
CpaBHEHWIO C yCNOBMEM NOKOS NOCIe BbINOMHEHUs NocneaHero Tecta Bo BceM komnnekce Yyepe3 30 cekyHa (1), 60 cekyHa (3), 90 ce-
KyHA (6), 120 cekyHa (10); no cpaBHeHuto ¢ namepeHHoit YCC cpa3dy nocne BbINONHEHHOrO NOCNeAHEro Tecta BO BCEM KOMMEKce
yepe3 30 cekyHA (2), 60 cekyHp (4), 90 cekyHa (7), 120 cekyHng (11); (5) — yepe3 60 cekyHA nocne BbINONHEHUS MOCNEAHEro TecTa BO
BCEM Komnrekce no cpaBHeHuto YCC Ha 30 cekyHpe; yepe3s 90 cekyHa nocne BbINOMHEHNSA NOCEAHEro TecTa BO BCEM KOMMIEKce No
cpaBHeHuto YCC Ha 30 cekyHpae (8) n 60 cekynge (9); yepe3 120 cekyHa nocne BbINONHEHUs NOCNEAHEro TectTa BO BCeM KOMMeKce
no cpaBHeHuto YCC Ha 30 cekyHge (12), 60 cekyHpae (13), 90 cekyHae (14). YepHbIMU TOUKaMM NoKasaHbl «BbIGPOCHI»

WTak, Hamu npeanoxeHa MeToauka OLEHKM (hU3nveckux
KauyecTB, COCTOALLAs M3 CTPOrOM MOCneAoBaTenbHOCTU OTHO-
CUTENbHO HECMOXHbIX TECTOBbIX 3aAaHui-ynpaxHeHnin. OTme-
4anoch, YTO OHM IMMUPWUYECKM UCMOMb3YITCH B TPEHEPCKON
npakTuKe 4N1S BbISBMEHNS KaK Ha4yanbHOro YpOBHS N3NYeCKoi
NOArOTOBKW, TaK U ee AMHAMUKA B YCNOBMSAX 3aHATUIM (ur3nye-
CKOW KyNbTYPOWN, MacCoBbIM CMOPTOM 1 03A0POBUTENbHBIM (UT-
HecoMm. B paHHon paboTte Obina npeanpuHsATa nombiTka AaTh

thusnonornyeckoe 0BOCHOBaHME METOAA MYTEM CKPUHUTOBOW
OLEHKM (hU3MYeCcKmX kayecTB y CTYAEeHTOB pa3Horo nona. Onpe-
pensnack peakuus YCC Ha BbINONMHEHWS KOMMMeKca ynpaxHe-
HWW, B Ka4yeCTBe nokasaTens, NOACYET KOTOPOro He MpencTas-
NSeT CNOXHOCTM BHE YCNOBUIA MeAMLMHCKON nlabopaTopui, Ho,
B TO K€ BPEMS, UH(OPMATUBHOTO B MOHUTOPUHIE COCTOSHWSA
CepLeYHO-COCYAUCTON CUCTEMbI NMPU (PU3NYECKON Harpyske [2;
5;,9;11;12].
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Puc. 2. Koppensumus Mexay 3Ha4eHUAMHU, oLeHMBaKLWMUMN HeKOTopble CMNOBbIe KavYecTBa U rMOKOCTb U UX 95% [oBepUTenbHbIN MHTEpPBan

y toHowe# (A-E) n peBywek (F-P)
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Puc. 3. Mogenb nuHeliHown perpeccun nsmeHeHus YCC nocne BbINONHEHMSA BCEro KOMMJIEKCA TECTOBLIX 3afaHUM-yNPaXHEHN Y OHOLWEH

(A) v peBywek (B).

YcnoeHble 0603HaYyeHUst: uupamm B HUKHEM PETUCTPE B YPAaBHEHUN U CMINOLWHBIMU U3OTHYTLIMU IMHUAAMU Ha rpaduke noka-

3aH 95% poBepuTenbHbIA MHTEepBan 3HayeHuin YCC

AHanuampys nonyyeHHble AaHHble HeobXoaMMO OTMETUTb
haKTbl, CBMAETENLCTBYKOWEe B MOMb3y (YHKUMOHANBHOA Npu-
rOOHOCTW AaHHOM METOAMKM. BbisiBMeHbl reHaepHble pasnmyus
manyeckux kavects (Tabn. 1), onpeaeneHHbIX ¢ ee NpUMeHe-
HWeM: 0XXMAAEMO TO, YTO B Ipynmne UCMbITYEMbIX C UCXOAHO 0aK-
HaAKOBOWM CMOPTUBHOM MOATOTOBKOW MYXYWHBI UMEIOT BOMbLLYIO
(hU3MYECKYIO CUIY W BBIHOCIMBOCTb, YeM XeHLuHbl. OBHapyxe-
Ha NMHeNHast 3aKkOHOMepPHOCTb peakumn YCC nocne BbINOMHEHUS!

Komnnekca ynpaxHeHn (puc 1, 3): peskoe yBenuyeHne cHavana
a 3aTeM MOCTENEeHHOE CHWXEHME. YCTaHOBMEHHbIE KOppensuu-
OHHble CBSI3 NokasaTeNen, OLEHNBAILLMX CUNOBbIE KA4ecTBa M
rMOKOCTb FOBOPAT O 3aBUCMMOCTU Pa3BUTUSI OQHUX ABUrATENbHbIX
HaBbIKOB OT APYrMX W B LIENIOM XapaKTepu3ytoT KOMMMEKCHOCTb
npegnaraemon MeToauku. JTornyHo Bbino bsl NPeANoNoXMUTb, UTO,
ecnm Obl NoNyYeHHble AaHHble He UMenu Obl NPUBSA3KK K Moy
WK B rpynne gesyLek 6binu 6bl NonyYeHs! Ny4lne pesynbTathl,
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TO Habmoganack 6bl MO3aNYHOCTL B 3aKOHOMEPHOCT Pa3BUTUS
(hM3n4ecknx HaBbIKOB UMK oTCyTCTBME M3MeHeHui YCC, n Takas
meToauka Tpebosana Obl OCHOBATENLHOM AOpaboTkM 1 Nepepa-
6oTKM.

OpHako npeanoxeHHas MeToauKa He NpeTeHayeT Ha Hemes-
NEHHOe BHEeLpPeHWe B Mefarormyeckue Unm MeauuuHcKue yupe-
XOEHWS, @ UMEeT MCKMIOYNTENbHO TPUITEPHYIO (PYHKLWIO B OTHO-
WeHNM ee JanbHenien pa3paboTky M BKIKOYEHWS B MPOTOKOS
(byHKUMOHanbHoro obcnegosanns. Heobxoguma ee anpobauus
B GOMbLUMX rpynnax CTyAEHTOB M LUKOMbHMKOB, (hOPMUPOBaHIe
HOPMAaTMBOB BbIMOMTHEHUS TOrO UMK WHOTO TecTa. B fanbHeliwem
OHa MOXeT BbITb pacLuMpeHa JONONHUTENBbHBIMI YIPaXHEHUSMK,
XapaKTepu3yoLLMMM CKOPOCTHbIE, CKOPOCTHO-CUMOBbLIE, CUIOBBIE
(bumanyeckme kayecTBa, BbIHOCMBOCTb, TMOKOCTb 1 KOOPAMHALMIO
Yy UCTbITyeMbIX. «PaclumperHbIiny unu «0a3oBblily KOMMMEKC Te-
CTOB MOXET ObITb UCMONL30BaH A/11 NONEPEYHOTO MM MOHIUTY-
AVHAIbHOTO M3YYEHWUs! YPOBHS (DU3NYECKO MOATOTOBKM LUKOMb-
HWKOB W CTYEHTOB HenpogUbHbIX BY30B.

PesynbTaTbl NogobHbIX WccrnefoBaHWn MOTYT ObiTb nones-
Hbl B KayecTBe MexaHuama, O0ObeAVHAIOWero [AesTenbHOCTb
LWKOMbHbBIX y4uTENER (PU3KYNbTYPbI, TPEHEPOB, LUKOMbHBIX W
CMOPTUBHBIX BPayer, POAUTENEN, a TakKe CaMiX LUKOJTbHUKOB W
CTYAEHTOB MO HanpaBnEHMIO PasBUTUS (IU3NYECKOI KyNbTypbl U
MaccoBOro cropTa kak HeobXOAMMOW COCTaBMSIOWEN 300POBb-
ecbeperatoLmx TexHomnorui [21].

Heobxogumo Takke OTMETWUTb, 4TO B paboTe cogepxarcs
AaHHble, XapaKTepu3ylLLmMe YpoBeHb (PNU3NYECKON MOLTOTOBKM
y ctygenToB CM6IMIMY. [anbHenwas nHTepnpeTaymns nonyyeH-
HbIX Pe3ynbTaToB C 3TON TOYKW 3peHus npeacTasnseT cobon ca-
MOCTOSITENbHYHO 3agauy.
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POJlb AUCITUNMTUOEMUN N BOCNAJTUTENDbHbIX BEJTIKOB

B PASBUTUUN U3OJIMPOBAHHOIO U MYJIbTU®OKAJIBHOIO
ATEPOCKIIEPOTUYECKOIO NOBPEXAOEHUA COCYOOB
ronoBHOro MO3rA U CEpguA
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PE3IOME: B HacTosLLee Bpems 0TMeYaeTcs HebnaronpusTHas TEHAEHUMS K YBENMYEHNIO 4acToTbl 3aboneBaemo-
CTV aTepocknepo3oM. M3yyeHne dakTopoB pucka MynbsTUOKaNbHOro nopaxeHus uepebpanbHoro v kapanans-
HOro 6accenHoB NpeacTaBnseT BaXHbI HAYYHbIN W NPaKTUYECKMIA MHTEPEC, T.K. 4aHHasa HO30Mornyeckas opma
cBsA3aHa C Hanbonee TSHKENbIMU KIMHUYECKUMU NPOSIBNEHUSMU — MH(apKTaMu 1 UHCynbTamu. B uccneposaqme
BKMtoYeHbl 207 y4aCTHUKOB, CONOCTaBUMbIE N0 BO3pacTy: 63 KNUHNYECKUX NPU3HAKOB aTepoCKNepoTUYECKOro no-
paXeHus, HO C (pakTopamm pucka UX pa3BUTMS (apTepuanbHas runepToHNs, rnepxonecTepuHeMusi, M3bbITOYHbIN
Bec) 1 6onbHble aTepocknepo3oM. Bce obcnegoBaHbl N0 eanHoON nporpamme, BKIoYatoLen onpoc xanob, cbop
aHamHesa, NpOBEAeHNe aHTPONOMETPUYECKUX U3MepeHnit 1 nabopaTopHbIX UCCEA0BaHUA — BUOXMMMYECKOTO
aHanusa KpoBW No CTaHAaPTHbIM MeToAMKaM (onpeaeneHne gpakuuin xonectepuHa, TpUruLepuaoBs, oubpuHore-
Ha, CPb (13 wacoBoe ronoaaxve). [poBeeHo cpaBHEHWE BAMSHWUS BUOXUMUYECKUX MapKepoB Npu U30NNPOBAHHOM
1 COMEeTaHHOM NopaxeHun cocyoB ronosbl u cepaua XC, JTHM. MonyyeHHble pe3ynbTaThl NOKa3bIBaKOT, YTO Ha BCEX
CTaausx atepocknepoTmyeckoro npouecca no yposHo XC u JIHI cTatuctuyeckn 3Ha4umMmMoro pa3nnyns He BoisiBne-
HO, YTO YyKa3blBaeT Ha UX OOHOCTOPOHHE HanpaBneHHoe BausHue. MNosbiweHHble TTPbl XC v JTHI okasbiBaOT yHU-
BepcasnbHOe BIUSHUE HA aTepPOCKNEepOTUYECKOE NOBPEXAEHNE apTepuil, a yTSXeNeHne npoLecca conpoBoxaaeT
nporpeccyuBHblil pocT CPB 1 MHOekca aTeporeHHOCTH, T. €. MEXaHU3M NMATOreHHOro JENCTBUS «TPaAWULMOHHBIXY
(haKTOpOB pUCKa acCoLMMPOBaH C BOCMAMNMTENbHLIM aTepoCKIepoTMYeCkUM npoteccoM. KoHueHTpaLmm Bocnanu-
TenbHbIX 6eNKOB JOCTOBEPHO BbILLE Ha CTaguu MaHuecTauun ¢ MynbTUdOoKanbHbIM NOpaXeHeM, NPUYEM Ha Ha-
nbonee onacHble 1 TSHKENbIE OCNOXHEHUS aTEPOCKNepo3a yKkasbiBaeT UX COBMECTHOE 3HAYUTENBHOE MOBbILEHNE.
BbICOKMI ypOBEHb TPUIMULEPUAOB XapakTEPEH 48 U30NMPOBAHHbIX BapuaHTOB. [MonyyeHHble pesynbraThl CBUAE-
TEeNbCTBYIOT O 3HAYNMOM BIIMSIHAW aTEPOreHHbIX IMNMA0B U 0CTPOdasHbIX BOCNannUTenbHbIX 6e1KOB Ha aTepockre-
POTUYECKNA MpOLeCC, YTO AMKTYeT He06X0AMMOCTb (DOPMUPOBAHUS U NPUMEHEHUS KOHLENLMM (hakTOpoB puUcKa,
kak OCHOBbI NPOUNAaKTUKL U CBS3AHHOM C 3TUM NOANTUKN PaHHEN AUArHOCTUKN TSKENbBIX COCYANCTbIX OCNOXHEHN.

KIMKOYEBBLIE CJTOBA: dhakTtopbl pucka CC3, aTepocknepoTuyeckue nospexaeHuns, nunonpotenabl, T, 6enku
0CTpON (hasbl BOCNaneHus.

THE ROLE OF DYSLIPIDEMIA AND INFLAMMATORY PROTEINS IN THE
DEVELOPMENT OF ISOLATED VS MULTIFOCAL ATHEROSCLEROTIC
PROCESS IN CEREBRAL AND CARDIAC BLOOD VESSELS
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ABSTRACT: Nowadays there is an unfavorable trend of increasing incidence of atherosclerosis. The study of risk factors
for multifocal lesions of cerebral and cardiac basins is of great scientific and practical interest, since this nosological
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form is associated with the most severe clinical manifestations — heart attacks and strokes. The study included 207
participants, matched for age: no clinical signs of atherosclerotic lesions, but with their risk factors (hypertension,
hypercholesterolemia, obesity) and patients with atherosclerosis. All of them were examined by a program including
a survey of complaints, interviewing, anthropometric measurements, and laboratory studies — biochemical blood
analysis, performed according to standard procedures with the definition of fractions of cholesterol, triglycerides,
fibrinogen, CRP (13 hour starvation). Comparison of the effects of biochemical markers was performed in case of
isolated and combined lesions of vessels of head and heart. The results show that at all stages of atherosclerotic
process, according to the levels of TC and LDL, no statistically significant differences were detected, which indicates
their one-sided directional influence. Elevated titers of cholesterol and LDL have a universal effect on atherosclerotic
damage of arteries and severing process is accompanied by a progressive increase in CRP and the atherogenic
index, i.e. the mechanism of pathogenic action of the "traditional" risk factors associated with the inflammatory
atherosclerotic process. The concentration of inflammatory proteins was significantly higher in manifestation stage
with multifocal lesions, and the most dangerous and severe complications of atherosclerosis indicates their joint
significant increase. High level of triglycerides is specific for the isolated variants. The results indicate a significant
role of atherogenic lipids and high-sensitive inflammatory proteins in the atherosclerotic process that necessitates
the establishment and application of risk factors concept as the basis for prevention and related policies in the early

diagnosis of severe vascular complications.

KEY WORDS: atherosclerotic vascular disease; acute phase reactant; fibrinogen, lipid metabolism, risk factors.

V3yyeHne natocuanonornn atepockneposa noaTBepkoaeTt
OCHOBOMONArawLlytd pofib B €r0 BO3HWUKHOBEHWUM KOMOMHALMI
pasHoobpa3sHbix (HaKTOPOB pucka: LUCIMMUAEMUM, apTepuans-
HOWM MMNepTEH3NN, CTEHO3a apTEpPUiA TONIOBHOTO MO3ra, CKOpoCTy
kpoBoToka, TKUM, ypoBHein CPB 1 oubpuHoreHa. OpHako npep-
METOM [MCKYCCUIl OCTAeTCs BOMPOC O 3HAYMMOCTU BAMSHNS Kak
«TPafULMOHHBIX» (PAKTOPOB, Tak M OTHOCUTEMBHO HOBbIX M X CO-
yeTaHuit Ha nopaxeHus LiepebpanbHbIX 1 KOPOHAPHBIX apTePHIA.
KoHKpeTHble MexaHu3Mbl aTepOCKIIEPOTUYECKOTO MOPaKEHNs
COCYy[0B pa3nuyHbix 6acCenHOB eauHbl, 1, CNEAOBATENbHO, aHa-
NOrNYHbIM SBRSETCS Habop (HaKTOPOB pUCKa, HO, B TO Xe BPEMS,
3HAYMMOCTb PasfuyYHbIX (hakTOpoB pucka He uaeHTuuHa [1; 3; 4].
CyLyecTByeT MHEHME, YTO OAHM (DaKTOPbI pUcka 1 UX KOMOUHaLMN
B 3aBWCMMOCTU OT CTaguu NpoLEecca UMEKT NPenMyLLECTBEHHOE
BMMsIHWE NP W30MMPOBAHHOM aTEPOCKIEPOTUYECKOM MpoLecce
onpefeneHHoro cocyauctoro baccenHa, a apyrve, Haobopor,
NPeuMyLLECTBEHHO XapaKTepu3ytoT MynbTudOKanbHOE nopaxe-
HWe apTepuit Heckonbkux GacceitHoB. MOBbILEHHBIN MHTEPEC K
3TVM BOMpocam 0OYCNOBMEH TEM, Y4TO aTEPOCKIEPOTUYECKOE NO-
paxeHne OHOr0 13 COCYANCTbIX BACCEiHOB ABNSETCS (hakTOpOM
pucka ans apyroro [2]. A coveTaHHbI BapuaHT, Kak CUCTEMHOe
nopaxeHue ABYX COCYAMCTbIX 6accelHoB Mo3ra 1 cepaua, MHo-
TOKPAaTHO YBENMYMBAET PUCK Pa3BUTUS TSHKEMENMLNX CepAeyHO-
COCYAMCTBIX OCMOXHEHWUIA 1 3HAYUTENBHO 3aTPYLHSET NeyeHne
GonbHbIX [2; 5; 7], 1 KOHKPETHO 3TW NOKaNM3aLum aTepockneposa
00yCrnoBnMBatOT Camyto BbICOKYH MHBaNMAN3ALMIO U CMEPTHOCTb.
BbisiBneHue atoro «Habopa» hakTopoB pucka HeoOXoauMMO Ans
paLMOHanbHOrO CNONb30BaHNS COBPEMEHHBIX METOAO0B AnarHo-
CTUKM 1 BbIBOpa ONTUMAsbHOM TaKTUKW TEYEHNS 1 MPOUNAKTUKN
MO3TOBbIX W1 KapAnanbHbIX OCAOXHEHWIA.

Llenb HacTosilero nccnenoBaHns — M3y4nTb CBA3W W OLe-
HWTb CTENeHb BNWSIHUS pasHOODOpa3sHbiX (PaKTOPOB pucka: nu-

nonpoTenaoB, MHAEKCa Macchl Tena, 6enkoB ocTpol hasbl BOC-

naneHns Ha pasBuUTWe aTepockneposa, MPOBECTU CpaBHEHME

ee y BOMbHbIX NPU COYETAHHOM W W30NMPOBAHHOM MOPaXEHUN

COCy[I0B TOMIOBHOMO MO3ra W CepALa, B 3aBUCUMOCTH OT CTaguu

npovecca, ¢ Lenbto Bbibopa onTuMarnbHbIX METOA0B Npodunak-

TUKM U NEYEHUs CepPAEeYHOCOCYANCTBIX U LiepebpoBackynspHbIX

3abonesaHuit.

Ha ©ase HEBpPOMOrnyeckoro oTAeNeHNst MHOronpoMuLHON
KNUHUKKM BbINO MpoBefeHo komnnekcHoe obcneaoBanmne 207 na-
LMEHTOB, M3 KOTOPbIX BbINO chopMMUpoBaHO NATb rpynn. B ob-
crnepfoBaHue 6binu BKMoYeHbl 162 nauueHTa (0CHOBHas rpynna),
1 45 yenoBek rpynnbl KOHTPONS, 13 HUX 106 MyxyuH n 101 xeH-
WwmHa B Bo3pacte 60,9+8,5 net. PaccmaTtpmBanuch naulMeHThl
6€e3 KNWHMYECKUX MPWU3HAKOB aTepOCKNEpOTUYECKOro nopaxke-
HWSI, HO C (haKTOpaMM puUcka UX pasBuTUS (apTepuanbHas runep-
TOHUSI, TMNEepXonecTepuHeMmsl, n3bbITOUHbIN BeC) N 6ONbHbIE C
atepockneposom: ¢ UBC, ¢ UM, W, 03, XHMK. B oTobpaHHble
rpynnbl He BKIoYanuch OoMbHble caxapHbiM auabeTom, 6onb-
Hble CpefHEeN CTENEHN TSHKECTU apTepuarnbHON rMnepTeHsnen, ¢
3aboneBaHMsMN NeveHn, novek, HoNesHAMN LUTOBUOHON Xene-
3bl, @ Takke NawuueHThbl, KOTopble NocnegHue 2 Mecsua nNpuHu-
Manu CTaTuHbl, U NauueHTsl, ypoBeHb CPB KOTOpbIX npeBbiwan
10 mr/n.

Bce yyacTHuKM, B 3aBMCMMOCTM OT AuarHo3a, bbinu pacnpe-
AeneHbl Ha 5 rpynn:

« 1 rpynna (pucka) — nauMeHTbl ¢ PUCKOM aTepocknepo3a, ¢
HayanbHbIM MPOSIBIEHNEM HELOCTAaTOMHOCTW MO3rOBOrO KPO-
BoobpaLeHns (n=49). CpeaHuii Bospact 59,6+11,2 ner.

« 2 rpynna (kopoHapHblit AC) — GonbHble ¢ UBC, ¢ HavanbHbI-
MU CTaMsMM HELOCTATOYHOCTI MO3rOBOr0 KpoBOOBpaLLeHus
1 OUCLMPKYNATOPHON 3HLedanonatuu (n=33). CpeaHuit BO3-
pact 58,2+10,4 ner.
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« 3 rpynna (uepebpanbHbiit AC) — nauueHTbl C OCTPLIM U Xpo-
HWYECKUM HapyLLEHEM MO3rOBOrO kpoBoobpalueHns, 19 2-3
cT. N (n=53). CpepHuii BospacT 60,6+10,2 ner.

* 4 rpynna (coyeTaHHbln AC) — nauneHTbl ¢ OCTPbIM W XpO-
HWYECKUM HapyLUeHeM MO3roBOro kpooobpalieHns VN n
WBC, UM (n=27). CpegHuit Bo3pacT 64,5+4,8 ner.

+ 5 rpynna (6e3 AC) — koHTponbHas rpynna (rpynna npaktude-
Cckn 3gopoBbIx ) (n=45). CpegHuit BospacT 61,4+5,8 ner.
[narHosbl paccmaTpreaemblx 60MbHbIX GbInv NOLTBEPKAEHDI
pe3ynbTaTamu KOMNNeKCHoro obcnefoBaHus.

CpaBHeHe MPoOBOAUIM MO METOLY «CIy4ail — KOHTPOIbY.
Kputepusimn ons CpaBHEHNs ABMSANUCH: Xanobbl, aHamMHes, aHa-
N3 AaHHbIX (BO3pacT, cTeneHb TshkecTn Al, u3ObITOUHbIN BEC),
Buoxummyeckme nokasaTenu KpoBU C ONPeAENEeHNEM YPOBHS BOC-
nanuTenbHbIX MapkepoB, ypoBeHb C-peaktueHoro 6enka (CPB),
thnbpuHoreHa, NUNNGHOTO CMEKTPa, Y4TO NO3BOJNIIO OLEHUTL BIU-
fHne aTux bakTopoB Ha AC NpOLECC M BbISBUTL KOPPEMSILMOH-
Hble CBSI3W BbILE YKa3aHHbIX NapaMeTpoB Ha MopaxeHue apTe-
pWi rornoBbl U cepaua Ha pasHbix ctaguax AC npouecca.

[laHHble aHTPOMOMETPUYECKOrO M KiuHNYeckoro obcrneaosa-
HWS NpeACcTaBneHbl B Tabnuuax 1, 2 n 3.

Tabnuua 1

AHTpOﬂOMeTpM‘leCKaﬂ M KNWHUYeCKaa XapakTepUucTuka
nauneHToB, C y4eTOM NaTosioruun

Cucronu- Ounacro-
lovina NUMT Yyeckoe nuyeckoe
Py (kr/m?) faBneHue | AaBreHue
(Mm.pT.CcT.) | (MM.pT.CT.)
1 — puck AC 29,1+£2,6* | 137,2+19,2* | 82,2+11,9*
2 — KopoHapHbIit AC 29,3+3,5% | 133,9+14,7* | 84,749,2*
3 — uepebpanbHbin AC | 28,6+2,5* |133,8 +154* | 80,2 £10,7*
4 — KOpOHapHbIN 1 27,9+2.4* | 132,9+11,9* 78,9+7,9*
LepebpanbHbiit AC
5 — KOHTpOnbHas — 274+11* | 1309+6,7* | 72,7 +54*
6e3 AC

Y nogaensiowero GonbwunHcTBa (98,2%), BbisBNEHa W3bbl-
TouHas macca Tena uy 90,6% AL (=130/85 mm pT. CT.), U3 HUX
(v 84,2%) markon (1-i cTeneHn, cornacHo pekomeHpaumam AHA/

ACCF,(2010) yposeHb A1=120/80 MM pT. CT. ABNsieTCS KpUTEpn-
em pucka CC3, gaxe npu OTCYTCTBUM AMArHOCTUPOBAHHON apTe-
puanbHoM runepTeH3unu.

Mokasatenu MT un Al (1-4 rp.), cTaTUCTUYECKM OTAMYAIOT-
€Sy NaLMEHTOB C M30NMPOBaHHbIM BapuaHTamMm aTepockneposa,
BKIMIOYas HavanbHyl cTaguio (pucka) no CPaBHEHWIO C rpynmnon
KOHTpOnsi. BaxHO OTMETUTb, YTO MpK MyNMbTUOKaNbHOM nopa-
XeHUM (4 rp.) aTu nokasaTenu Hambonee GMM3KM MO 3HAYEHMIO K
rpynne 340pPOBbIX, YeM K rpynne pucka u K rpynnam 13onupoBaH-
HbIX aTepOCKNepPOTUYECKNX NOPaXeHU COCYA0B Mo3ra v cepaLa.

Mo pesynbratam uccnegosanus SPARCL (2008), ¢ uncrnom
yyacTHukoB (n=4731) coobujaetcs, 4To AMCIUMONPOTENHEMMM
cnyxat CcBOeobpasHOM OCHOBOW aTepOCKNepPOTMYECKOro Mpo-
uecca [7]. HapyweHnus nunugHoro obMeHa XapaKTepusylTcs
YBENUYEHUEM YPOBHS aTeporeHHbIX (pakuuit — XxonectepuHa
NIMNONPOTEMHOB HU3KOW MIIOTHOCTM W OYEHb HW3KOW MIOTHOCTY,
CnocoBCTBYOLLMX JOCTABKE XONECTEPMHA B TKaHU M CHUKEHUS
ypoBHst JIBI1, Gnarogaps KOTOPOMY MPOUCXOANT 3KCTPAKLMS XO-
nectepuHa u3 nepudepu.

Mpw aHann3e AaHHbIX NMNWAHOTO cnekTpa (Tabn. 2) B rpynnax
yCTaHOBMEHO, 4TO HabmogaeTcs pocT yposHs JIHI no cpasHe-
HWIO ¢ 1-1 rpynnoit B 2—4 rpynnax cOOTBETCTBEHHO: 7% — 8% —
8%. Poct nokasatens JIHM mexagy 1 1 5-1 (KOHTPONbHON) rpyn-
non cocraensetr — 24% , mexay 2 n 5-n — 28%, mexay 3 u
5-n rp. — 30% , 4-5 rp. — 30% mexgy 1-5-n, 2-5, 3-5 , 4-5
no nokasatento JIHI 3adukcupoBaHa CTaTUCTUYECKM 3HAUMMAS
pasHuya (p<0,001).

Mpn aHanu3e pesynbTatoB u3mepenun XC B rpynnax Ha-
Bniogaem, Yto ¢ 1-1 rp. no 4-10 rp. CTaTUCTUYECKOE pasnnyme He
3HauMMo (poCT nokasaTens xonectepuHa ¢ 1 no 3-to rpynny co-
ctaBnsiet 4%). Mexay 1-4 rpynnamu no ypoBHIO NMNONPOTENOB
HW3KOW MNOTHOCTU 1 XC, CTAaTUCTUYECKM 3HAYMMOTO OTNIMYMS He
BbISIB/IEHO, T.€. AEMOHCTPUPYETCS COHANPaBNEHHOCTb AEeNCTBUS
AMNUAHOTO cnekTpa, npuyem 6e3 Hanuuus NPSIMON 3aBUCHUMOCTM
Mexgay koHueHTpauusmn XC u JTHM. T.e. oba caktopa XC u JTHIM
BMMSIIOT HAa Pa3BMTUE SHOOTENManbHON ANCHYHKLUMM YKe Ha Ha-
yarnbHOM cTaguu atepockneposa. TO eCcTb MOBbILEHNE KOHLEHT-
paunit XC v JTHI 0aHO 13 OCHOBHBIX YCMOBWI pa3BUTUS aTepo-
cknepo3sa [2; 8; 9; 29; 30] n COOTBETCTBEHHO UX HU3KUI YPOBEHDL
MOXET NPOrHO3MPOBAaTb M HU3KYH YaCTOTy aTEPOCKIEPOTUMECKIX
CC3[10].

Ha HayanbHOW CTaguu aTepoCKIIePOTUYECKOro NOBPeXAEHUS
Bonbluoe 3HayeHne NpuaaeTcs noBbileHHoMy ypoBHto J1BIT, kak

Tabnuua 2
Broxummueckui (MMNugHbINA) npocunb 06CneA0BaHHbIX NALMEHTOB C aTEPOCKIEPOTUYECKUM COYETAHHbIM
1 U30NIMPOBaHHbLIMM BapUaHTaMU NOPAXEHWUs apTepuii cepaLa U Mosra
Mpynna ﬂ::g;‘:*;;‘;:)'" XC (mrian.) TIHN (wr/an.) 1B (r/an.) Tp“m”r',ﬁ)“”"'
1 3,3+1,2* 217,5+44 4* 139,9+35,5* 50,6+11,5* 146,7+49,6*
2 3,8+1,7* 223,5+48,1* 146,5+43,7* 46,2+13,7* 174,6+80,9
3 4,3+1,4* 227,5+ 7,3 151,1+39,3* 43,9+10,9* 171,2+77,6
4 4,4+1,8" 221,0+54,2* 151,6+41,6* 446 +7,3" 148,3+62,7*
5 2,6+0,9* 169,5+14,4* 105,1+18,2* 44 4+6 4* 127,9+13,7*
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(haKTopy COXpaHeHWs XONeCTepuMHOBOro romeoctasa. CyLlecTBy-
€T MHEHMe 1 0 npoTekTBHOM poni J1BIT B oTHowweHum pucka CC3
aTepocknepoTnyeckoro reHesa [21; 26; 28].

B 1-n rp. otmevaetcs poct JIBIM Ha 8% no cpaBHEHWMO C
2-i1 rp. Poct JIBI B cooTHoweHun: 1-3 rp. Ha 14%, 1-4 rp. —
11,8%, a no cpaBHeHwto ¢ 5-it rp. — 12,8%. CraTuctnyeckn
3Haunmas pasHuua Obina sadwmkcupoBaHa wmexay 1-3, 1-4,
1-5 rpynnamn (p<0,001). Cambin BbiCOKMn ypoBeHb JIBIT oTme-
yeH B 1-1 rpynne (rpynna pucka AC). 3Hauynmas pasHuua Mexay
1 (pucka) — 5 (KOHTPOMbHOW) rpynnamu OBBACHAETCH TeM, YTO
NBI BBINOMHAIOT Ha HayamnbHOW CTauK aTepockneposa aHTua-
TEPOTrEHHYI0 (DYHKLMIO.

HabrniogaeTcs pocT MHAekca aTeporeHHocTn mexay 1-4 rpyn-
namu. AHanusupys NonyveHHble pesynbTathbl, Bugum pocT WA
mexay 1-3 rpynnoit Ha 14% n cooTBETCTBEHHO Mexay 1-4 rpyn-
namu Ha 16%, 1-2 rpynnon Ha 11% , 2-4 rpynnoi Ha 13%. Mo
OTHOLLEHWIO K MOKa3aTensam, nonyyeHHbIM B 5 rpynne, B 1-4 rpyn-
nax ysenuuyeHve coctasurno cooteTctBeHHo 30, 32, 40, 41%
( p<0,05), 4TO CBOWNCTBEHHO MPOrPECCUpYIOLLEMY aTepoCKnepoTy-
yeckomy npoueccy. 10 AaHHbIM pesynbTaToB UCCNEAoBaHNS TpU-
TMULEepUaoB YCTAHOBNEHO, YTO Mexay 1 1 2-i rpynnamm Habnio-
[AeTCs 3Ha4NTENbHBIA POCT TpUrnuepnaoB Ha 14%. Ctatuctu-
Yecku 3Haummas pasHuua 3admkcuposaHa mexay 1-3, 2-3, 2-4
(p<0,001). Peskuit ckavok runepTpurnnLepUaeMmn OTMEYeH Bo 2-
1 3-M rp., T.e. OHa XapaKTepHa Ans U30MMPOBaHHbIX BAPUAHTOB o-
BpEXOEHWi kak cocyaoB cepaLa [9], Tak n cocygos mo3sra. 3admk-
CUpOBaHa CTaTUCTUYECKM 3HaYMMas pasHula mexay 1-3, 2-3, 2-4
rpynnamu (p<0,05). He BbISIBNEHO CyLLECTBEHHOMO BMMsHUS TI Ha
HavaneHor ctagu AC 1 B criyyae COYETAHHOrO NOpaxeHus apTe-
puii LepebpanbHOro M KopoHapHOro bacceitHoB (4 rp.).

3a nocnepgHue roabl Bce 6onbLue NOSIBISETCS NCCNEA0BaHNN,
CTaBSALYMX NOA COMHEHME POrb UCKMKYMTENBHO OUCAMMMAEMAN B
reHese aTepocknepoTnyeckoro npouecca [14; 24] u npuaatoLmx
BaXHeMLLee 3Ha4eHne XpOHMYECKOMyY BocnaneHnto [24]. Heobxo-
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Ans oueHkn pucka CC3 — oaHa 13 rnasHbIx pekomeHaaumuin AHA/
ACCF no oueHke Cepae4HOCOCYAMCTOro pucka [12]. YcnoBHoO
«HOBbIE» (haKTOPbI pucka — 310 GrMomapkepsl — CPB, OI 1 gp.,
NO3BONAKLLME BbISBUTL CYOKNMMHMYECKOE BOCManeHne — Tema,
KoTOpas aKTMBHO 0DCYX4aeTcs B cneuuanbHoil nuTepaType no-
cnegHux net [11; 21]. CoOTBETCTBEHHO, aTePOCKNEPOTUYECKOE
MOBpPEXJEeHNe COCY0B paccMaTpuBaETCs Kak BOCManuTeNbHas
peakuusi. CPB, cBasbiBasich ¢ MognduLmpoBaHHbiMm JHT, Haka-
NNNBasiCb B MECTaX aTePOCKNEPOTUHECKOrO NMOPAKEHNS apTepuil,
NPUBOAMT K AUCYHKLMN 3HAO0TENUS U fanee k Tpomboobpasosa-
HUto [25; 26], npuyem, No MHEHWIO MHOruX aBTopoB, CPB aBnseT-
CSl ero BaXHbIM MPOTHOCTUYECKMM MapKepPOM.

Mo MHeHMo psiga CoBpemeHHbIX aBTopoB [11; 23] xpoHude-
CKOE BOCManeHne HenocpencTBEHHO BIUSIET Ha NpOrpeccupoBa-
HWEe aTepocknepos3a, a conpoBoxaatowmn ato BocnaneHme CPb
CNYXWT He3aBMUCUMbIM (DaKTOPOM BbICOKOrO KapAuOBacKynsip-
HOTO puCKa, B TOM YMUCME OCTPOro KOPOHapHOro cuHapoma [12],
BKMIOYas PUCK pa3BUTUSA MH(apKTa MUOKapaa, MHCYNbTa a Takke
yKa3blBaeT Ha yTsxeneHue ero TeyeHns. Disease Control and
Prevention u American Heart Association pekomeHaytoT 1cnosnb-
30BaTb ypoBeHb CPE B ka4yecTBe Mapkepa KapawuoBacKynspHOro
pucka, 0cobeHHO y nuu 6e3 KIMHUYECKMX NPU3HAKOB KapAuoBa-
CKynsipHbIx 3abonesanuii. MHorve uccneposatenu [18; 25] ot-
HOCAT 60MbHBIX C BbICOKUMI ypoBHSAMU CPB B rpynmbl BbICOKOrO
pucka CepaeYHOCOCYAUCTbIX 3ab0neBaHni, Aaxe Mpu HanM4um
©a30BbIX YpOBHEN XOnecTepuHa B KpoBw. [pegnonaraeTcs, 4To
CPB moxeT bbITb 0TBETCTBEHEH 3a BoBneveHne B AC npouecc
Heckonbkix cocyaucTbix baccenHos [10].

Hambonee nporpeccuBHoOl B HacTosiliee BpeMsi CuMTaeTcs
runotesa [16; 22], 4To puCK pa3BUTUS aTEPOCKNEPOTNYECKOrO MNo-
BPEXAEHNS apTepuin 3HaYUTENbHO BO3pacTaeT NLb NpW OAHOB-
PEMEHHO MOBbILIEHHBIX YPOBHSX KOHLEHTpauuii He Tonbko CPB,
HO u xonectepuHa, JIHM, dubpuHoreHa, n B natoreHese atepo-
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CKneposa BocnaneHue u gucbanaHc NUNuZoB, crefyeT paccma-
TpuBaTh, kak ABa B3aMMOCBSA3aHHbIX MexaHu3ma [15].

Mpw OLeHKe COCTOSHWS KOHLEHTpauun C-peakTnBHOrO Bocna-
nuTenbHoro Beska BO BCEX rpynnax BbISICHEHO, YTO €ro YpOBHM J0-
CTOBEPHO NpeBbliLany 6a3osble nokasatenu (tabn. 3). [aHHble uc-
cnepoBaHuin 6enkoB ocTpoil hasbl BOCNANEHMs), B pacyeTax cpas-
HWBaNMChb C V KOHTPOMBHOW rPYNnon — «MpakTUYeCKN 300pOBbIY.

Mpu nccnegoBanun cogepxanns CPB Obino ycTaHOBMEHO,
4TO ero cpeAHuil nokasatens Bo |l rpynne no cpaBHeHuto ¢ | rpyn-
noi Bbipoc Ha 20%, B IIl rpynne — Ha 50% B |V rpynne — Ha 67%,
oTmeuyeHo yeenuyenne CPB mexay -1V u llI-IV cooTBeTCTBEHHO
Ha 58 1 41%. BoisiBneHa CTaTMCTUYECKM JOCTOBEPHAS pasHuLa B
rpynnax =, =1V, 1= 1V, H=IV, V=II, V=III, V=IV (p<0,05).

lMpocnexuBaeTcs SBHas TeHAeHUMs K runepbonuyeckomy
pocTy koHueHTpauuu CPB (puc. 2), koTopas JocTuraet Makcu-
MasbHOTO 3Ha4YeHNs Ha cTagun MaHudectaumn AC (CodeTaHHbIN
BapuaHT NOPaXeHUst apTepWil TOMoBbI 1 cepaua).

12

" KopoHapHblit  LlepeGpanbHblii KopoHapHbIi 1

LiepebparnbHbilii

Puc. 2. Mokasatenn CPB B 3aBUCMMOCTU OT pacnpoCTpaHeHHOCTU
aTepocKnepoTUYecKoro npouecca

Tabnuua 3
CpaBHUTeNbHas XapakTepUCTUKa U3MEHEHMNS YPOBHS
OMOXMMUYECKMX NoKasaTenei BocnanuTenbHbIX 6enkoB
npu MynbTUOKabLHOM U U30NIMPOBAHHOM BapuaHTax AC

e, | evopmnoron

1 — puck AC 3,66+1,4* | 397,3+104,5*

2 — KopoHapHblit AC 4,55+2,5* | 421,4+60,6*

3 — uepebpanbHbii AC 6,3+2,1* | 416,6+£110,3*

4 — kopoHapHbIi 1 LepebpanbHeii AC | 9,2+1,1* |  468,8+78,6
5 — koHTponbHas — 6e3 AC 3,5+1,6* 321,1+40,3*

He Tonbko CPB, HO 1 ¢mBpHHOrEH MrpaeT HeManoBaXHYH
poMb B MpOLiECCax aTeporeHes3a 1 ero OCMOXHEHWUI, a KOHLEHT-
pauus ubpuHoreHa B nnasme KpoBW MOXET SBMSTLCS MapKepom
pucka BosHWkHOBeHUs WBC [17; 19]. YuuTbiBas, YTO CyliecTByeT
KOppensuus Mexay KoHLeHTpaumsmu B nnasme kposu CPB u dn-

OpwHoreHa B 06LLei NONynsLMK, CYLLECTBYET MHEHWE, YTO NPaBO-

MOYHO MCMOSb30BaHMe 3TUX (haKTOPOB [N MPOrHO3MPOBaHMS pu-

cka pasBUTMS CEpAEeYHOCOCYANCTON NAaTONorm B TedeHue brivxaii-

wux 10 net [24]. TunepdubprHOreHeMUs OTpaxaeT HapyLLeHus
remMocTasa, CTumynupys nponudepaumio FMK, arperauumio Tpom-

OoLuMTOB, NOBLILLAET BA3KOCTL KPOBW. T.0. YKa3biBas, Ha Bocnanu-

TENbHYI OCTPOCha3HyK peakLmio COCYANCTON CTEHKM — MpU3HaK

BOCMasieHusi, HEMOCPEACTBEHHO CBA3AHHOIO C aTEPOCKIIEPO3OM.
Mpn aHanu3e pesynbTaToB U3MEPeHUt YpOBHS MbpUHOreHa

B rpynnax ycTaHoBreHo, 4to Mexay | v IV rpynnamu Habnogan-

Cs pocT ypoBHs pubpurHoreHa Ha 15, mexay II-IV rpynnamm — Ha

10%. lNo OTHOLLEHMIO K MOKa3aTensam, nonyyYeHHbIM B V rpynne, B

[, II, Il v IV rpynnax yBenunyeHne cOCTaBUIO COOTBETCTBEHHO 19,

25,22 1 31%. CTaTnCTNYECKM 3Ha4MMbIE pasninyus no nokasatento

thubpmHoreHa 3admkcupoBaHsl Mexay -1V, 1=V, IlI-IV rpynnamu

(p<0,05), ananorytHo no V-1, V-II, V-l u V=IV rpynnam (p<0,05).
BblpaxeHHoe yBenuyeHne nnasmeHHoro yposHs @I asnset-

Ccs CnefcTBveM AUCHYHKLMM COCYANCTOrO SHAOTENUS W MOBbI-

LUEHHOTO BbIXOAA B NNas3My W3 CEKPETOPHbIX rPaHyn SHAOTenu-

anbHbIX Knetok. Hanbonblume ypoBHW pubpUHOreHa OTMEYeHb!

B CbIBOPOTKE KPOBM Yy MauueHTOB ¢ moateepxaeHHon UBC (2,

4 1p.), 4TO MOATBEPKOAET HaMNUME CBA3N MEXAY MOBbILEHHBIM

nokasatenem cubpurorena n U6C [14].

Takum obpasom, B pesynbTarte U3y4eHus BAUSHAS NUNULHOTO
cnektpa u BocnanutenbHbix CPB u O, yaanock yTouHuTh AaH-
HblE O CTEMEHU 3HAYMMOCTU «TPAAMLMOHHBIX» N OTHOCUTENBHO
HoBbIx (CPB, dmbpuHoreHa) daktopos pucka CC3. [ins mynbTu-
thokanbHoro AC nopaxeHus apTepuid ronoBbl U cepauya, B OTn-
4ne OT U30NMPOBAHHbLIX BAPUAHTOB XapakKTepHO:

1. Ha ¢oHe cHuxeHus ypoBHS XC W TpUrMULEPUAOB 3HAYUMBIN
pocT KoHueHTpauu CPB, ¢ubprHorexa, npy nnaBHOM MoBbI-
LUEHMM YPOBHSI aTEPOreHHOro NOTEHLMana;

2. nokasatenu uHgekca ateporeHHocTn 1 CPB umetot obuiyto

TEHOEHLMIO POCTa, YKa3blBaloLylo Ha MporpeccupoBaHne u

BO3MOXHOE YTSDKENeHne aTepOoCKNEPOTMYECKOro Bocnany-

TENbHOT0 MPOLIECCa, 1 Ha NOBBILIEHHBIA PUCK €70 OCNIOKHEHMIA;

[0CTOBEPHO 6onee BbICOKME YPOBHM BOCManuTenbHbIX 6en-

koB (@I n CPB), COBOKYMHbIV BbICOKANA TUTP KOTOPbIX, YKa3bl-

BaeT Ha arpeccuBHOE TEYEHWe aTepockreposa, Ha Hanuune

OMacHbIX OCMOXHEHWA — WHapKTa MUoKapga U UHCynbTa

(B 4 rpynne 66% nauyneHToB umeroT UM n 27% c UN).

w
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«The road to a clinic goes through the pathologic museum;
and not through the apothecary's shop»
Sir William Whitney Gull, baronet (1816-1890)

PREFACE 50 years is not a very long term. St. Petersburg was founded
Authors created these lectures based on their personal 50 314 years ago. Today students from many countries come here
year- clinical and 35 year- pathophysiological experience. 35 or  to study an array of disciplines, including Medicine. The field
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of Medicine has become international, and there is no national
Medicine, as well as there is no national Mathematics or na-
tional Physics. Medicine is based on international laws of nat-
ural sciences. Every time a medical doctor checks the arterial
blood pressure from one of his or her patients, this physician (in
any country of the world) applies the achievements of different
national medical schools. This is plain medical fact, because
the mercury sphygmomanometer devise for this purpose was
invented by an ltalian doctor Scipione Riva—Rocci (1863-1937),
the stethoscope used for this procedure was invented by a
French physician Rene-Theophile-Hyacinthe Laennec (1781-
1826) and the physiological phenomenon of specific murmurs
heard for arterial blood pressure check was discovered by a
Russian surgeon Nicolai Sergeievich Korotkov (1874-1920). All
that made it possible to control arterial blood pressure in clinics
non-invasively. Therefore, in a simple medical procedure, the
achievements of three different national medical schools are
combined, and the same principle applies in other areas of Med-
icine [40]. After the years of medical teaching, consulting and
research in Russia and few other countries, with experience of
having medical and dentistry students from almost 70 different
states, we do believe that the principles of medical education
are similar all over the world.

In our current teaching, at the Medical Faculty of Saint Pe-
tersburg State University, we subscribe to the principles of early
patient contact of the students, full integration between the Basic
Sciences and Clinical Medicine, and the intermingled interdisci-
plinary approach that combines the concepts and findings taken
from different medical disciplines.

Although the Science of Medicine is similar worldwide, the
sphere of Health Care still is divided with national borders and
has pretty much of specifics in every country, with their different
legislations, standards, traditions, mentalities and cultures. Even
in the epoch of globalization this should be taken in account by
international medical students and medical doctors, traveling for
employment [34]. The phenomenon called ‘white thrombus” on
this side of English Channel, is called “platelet plug” in Britain
and all its former colonies. It does not mean that medical doctors
living on particular shore of the sea are more (or less) sophisti-
cated. However, it means difference in their thesaurus and their
traditions.

The main foundation for clinical reasoning is a clinical lan-
guage. Nevertheless, this great pre-requisite of medical profes-
sionalism is not identical in different countries and even in the
same country, but within the various specialties and occupations
of Medicine [5-6]. In order to improve the performance of inter-
national medical students and make the tasks of the guest phy-
sicians easier, we have composed this cycle of lectures both for
Russian and Foreign readers, persuading the goal to acquire and
apply medical skills globally.

More than three centuries ago, the Tsar of Russia, Peter the
Great, has founded the city of St. Petersburg and — a bit later
(1724) - also our University. His idea was to create a place,
which was suitable for hybridization and interaction between the

Russian mind and spirit and European culture. That is why today,
Saint Petersburg is probably the right place to study Medicine.
Here you can combine the achievements of Russian and Euro-
pean cultures, with fundamentals of Russian and international
Medicine. The University puts together the intellectual efforts and
creative potential of many people of different ethnic origin. The
authors wish you success on your way to medical professionalism
and good achievements in future career of physician. In order to
accomplish this goal contemporary medical doctor has to be a
multilingual person. Let the words of famous English physician
Dr. W.W. Gull, opening the text of lectures as an epigraph [43],
accompany you on your way.

ROLE OF PHYSICAL EXAMINATION IN DIAGNOSIS

The modern medicine, although armed with many instrumen-
tal and laboratory methods, is not able to establish the correct
diagnosis without taking into account the results of direct one-
to-one conversation between a doctor and a patient, because
there is no instrumental or laboratory screening method, which
can entirely substitute it. Current literature recognized that and
even emphasized the negative impact of the rapid development of
telemedicine and electronic data recording in health care on doc-
tor-patient communication [45, 49]. Medical schools of different
countries introduced in late XX — early XXI century early patient
contact as a kind of useful innovation for their system of medical
education [39, 44]. For Russia, however, it is not an innovation,
but a firm element of traditional basis of teaching physicians, a
corollary of so-called N.I. Pirogov’s three-step system of clinical
medical teaching, a principle elaborated in XIX age by S.P. Botkin
and G.A. Zakhar'in [12, 28].

Moreover, it is not possible to use in full scale the results of
instrumental and laboratory probing itself not analyzing the results
of direct interaction with a patient.

First contact with patient proceeds during an interview taken
by doctor. To take patient's interview (“to collect anamnesis”) is a
matter of great proficiency. The goal of this interview is to obtain
maximal information concerning the patient. This is to be resulted
from relatively short dialogue, in order to construct mentally the
appropriate conceptual model of a concrete case of disease and
suggest diagnostic proposals.

The beginners of medical practice sometimes fail to reach this
purpose even in the end of a prolonged intercourse.

However, the experience like this is vital for a doctor because
it lays the fundament of “first glance diagnosis” art for all future,
more adept practice. To establish correct diagnosis after the first
glimpse demands doctor's gift and immense experience of every-
day work.

When a doctor interviews the patient for the first time, the
most essential thing is to provoke patient's frankness in order to
complete the comprehension of patient's personality, aspiration to
recuperate, and compliance to be treated. It helps to understand
either a patient is alarmed with his/her status and plays important
part in complex treatment due to its benign psychotherapeutic ef-
fect.
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The questioning of the patient's complaints is considered to
be the most intricate and difficult part of medical interview, but at
the same time a crucial one. In a majority of cases, the key role in
disease distinguishing belongs to patient’s complaints. This clas-
sical point of view expressed long ago in G.A. Zakharyn’s trope:
“Anamnesis if correctly taken is a half of diagnosis” [15], which
became proverbial among medics and has been repeatedly con-
firmed by later special studies [41].

For the freshmen of medical practice it is vital to beware
of hasty questioning and rushed examination, which often may
cause a wrong guesses about the disease.

The questions a doctor put is to be clear for a patient of any
intellectual and educational level. It is important for the avoidance
of wrong and ambiguous answers.

Not any patient's answer should satisfy a doctor, but only
earnestly clear, competent and unequivocal. It is malpractice
of a doctor to append the characters, not named by a patient
him/herself, into the list of symptoms. Otherwise, doctor may
implant into patient's head the symptoms of a disease, physician
mistakenly suggested at first glance.

Doctor never should accept for diagnosis desirable
things instead of real ones. During the initial steps of
diagnosis, establishing the false tentative diagnosis is not
exclusion. This situation is not dangerous. The real danger
is to put involuntary this false point of doctor's view into
patient's mind. Because of this, you may arise the patient’s
suspicions of symptoms, which he/she, in fact, does not
have. The hypnotizing style of interviewing should be
carefully avoided.

In medical practice commonly, three kinds of diagnosis are
in use: Provisional, main and final. They reflect the separate
cognitive steps of the diagnostic process, which is not a magic
procedure, but just a kind of recognition.

Provisional (or preliminary) diagnosis is established during
first appearance and initial patient examination, starting from
the first questioning. At this point, the reliability of diagnostics
is doubtful because the doctor still has not enough information
about the patient. Of course, there is a long row of cases,
when even the provisional diagnosis is correct and already well
established.

The main (or clinical, detailed diagnosis) arises as a result
of dynamic observation and patient's investigation, by means of
analysis and synthesis of numerous pathologic symptoms and
distinguishing procedure, made in doctor's thoughts.

The rules, accepted by physicians globally, require defining
this diagnosis, if possible, during first three days of patient
care.

The final (or firm, conclusive) diagnosis is established by
medical doctor after repetitive examinations and on the base
of treatment results, on the final stage of patient observation or
in connection with patient's death and autopsy (postmortem).

In some cases, the diagnosis may be established only
as a result of prolonged observation. This diagnosis is called
retrospective.

INTERVIEWING A PATIENT

The first medic who paid much attention to patient interview
and wrote special recommendations on this matter was probably
ancient Greek physician Rufus of Ephesus (1st century A.D.) [47].

The questioning is an important and difficult diagnostic meth-
od, most hard among all of them, as emphasized classic of Rus-
sian Medicine M.V. Yanovsky [38]. To acquire this skill, a doctor
must strive to improve his/her proficiency and cultivate her/his
abilities.

You may auscultate your patient by means of stethoscope, but
it is more important merely listen to him/her by ears and calm the
patient down [13].

The lower is the doctor's proficiency level; the less he/she
speaks to a patient. The patients use to narrate the same their
diseases unequally to different doctors. The greater is the doctor's
experience, the more data he/she obtains by means of patients
interviewing.

The great Russian physician and clinical pathophysiologist
Sergey Petrovich Botkin used to underline the role of “certain
dominant idea” governing the anamnestic facts collection [7].

Usually the patient starts with complaints, which are principal
in his/her opinion, but objectively these are not always the fore-
most ones. That is why it is incorrect to listen passively to the pa-
tient's complaints. Active questioning is utmostly recommended.

Thus, the interview consists of two parts: Passive one with
spontaneous patient's narrating and active one — with skillful pro-
fessional doctor’s questioning.

The most considerable part of the interview is the anamnesis.
Anamnesis is a patient's remembrances concerning the onset and
development of the disease, as the patients him/herself interprets
it. Anamnesis consists of unconstrained patient's narrating about
the beginning and progress of the disease and targeted doctor's
questioning. During anamnesis talking, the doctor appreciates
meaningful and inconsiderable information in patient's story, at
the same time observing patient's neuropsychological status.

Hence, the questioning is a process which must be planned
and organized by physician. It takes usually more time, than cer-
tain other kinds of diagnostics. However, doctor should never
save time at the expense of anamnesis [14].

Not infrequently, during subsequent clinical managing the
necessity of returning to anamnesis arises several times: In or-
der to add something, or reach proper exactness or re-estimate
some data.

The common therapeutic mistakes in the anamnesis gather-
ing are the following:

« Underestimation of the complaints' character;

« Misjudgment of the difference between the onset and
exacerbation of the illness;

* Neglecting of epidemiological,
immunological anamnesis;

+ Living conditions and family/sexual matters miscalculated.

After the complaints' clarification and "anamnesis morbi
et vitae" detailed collection, doctor proceeds to objective
investigations.

pharmacological and
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OBJECTIVE EXAMINATION

The basic objective investigation methods at physician’s dis-
posal are the following: Examination, palpation, percussion, aus-
cultation and the checking of certain specific symptoms, depen-
dent on the concrete disease.

The development of medical science and health industry only
gives the possibilities to amplify the simple physical methods,
comprehend them by means of instrumental approaches, which,
undoubtedly, improve the quality of diagnostics.

Yet, itis accounted, that all the modern achievements in cardi-
ologic laboratory and instrumental diagnosis, although they are in
fashion up to now, contribute only 10% of diagnostic value, while
the old simplest physical methods, beginning with questioning and
ending with just auscultation, contribute 90% of diagnostic value.

Usual physical methods are often more revealing than in-
strumental ones; the main thing is to acquire them properly. It
requires habitual, serious and prolonged training and hardly can
be accomplished distantly. That is why there is no legal M.D. pro-
grammes based exclusively on distance learning: You cannot be-
come physician by correspondence.

DIAGNOSIS OF CARDIOVASCULAR DISEASES
The recognition of cardiovascular diseases also starts with
patient's questioning. At first, doctor has to reveal the character
of complaints.
The list of main cardiovascular patient's complaints includes:
+ Breathlessness (dyspnea);
+ Cardiac and retrosternal pain;
+ Palpitations;
* Pulse intermissions;
+  Bloody expectoration (in some cases);
+ Feeling of heaviness in right subcostal area;
+  Oedemata;
+ Dyspepsia;
+ Easy fatigability, reduced work capacity;
« Erythrism, sleep-wake disorders;
« Headache and vertigo (often);
+ In some cardiovascular diseases patient may have elevated
body temperature, pain in low extremities on and after walking
(intermittent claudicating) etc.

BREATHLESSNESS

Breathlessness (or dyspnea) — the breath disorder, dis-
tressing for patient. In cardiac patients, dyspnea is a manifes-
tation of circulatory insufficiency. It may be of various severity,
graded. That's why, it is necessary to reveal when and under
which conditions it arises in a patient (e.g.: In rest state, on
walking, on running, on going upstairs, on climbing a hill or,
finally, during arduous exercises, physical work or in certain
sports training).

Ask, if the patient gets relief in some specific posture/position.

The doctor needs to know is the breathlessness permanent
or intermittent, setting in with attacks, is it accompanied with the
sense of fear.

The dyspnea in heart failure is caused by hypercapnic, hy-
poxemic and other influences on the integrative brain respiratory
center.

The most severe dyspnea is that of rest state, when a pa-
tient may suffer from it even staying in bed. Dyspnea is common
for valve disease patients, particularly in mitral stenosis, but also
occurs in atherosclerotic cardiosclerosis, pericarditis, myocardial
infarction and other cardiac diseases, e.g. cardiomyopathies.

Commonly, the breath shortness in cardiac diseases is of in-
spiratory (Traube's' dyspnea) or mixed type. Dyspnea is both ob-
jective and subjective symptom. The extreme severity of dyspnea
may force a patient keep a sitting position, holding some support
with his hands in order to bring the additional respiratory muscu-
lature in action (constrained posture).

Dyspnea is brought in by congestive disorders in lesser cir-
culation, which deteriorate the blood gases exchange and impair
the blood arterialization by the lungs, hampering the blood flow in
greater circulation.

As a result, growing blood levels of carbon dioxide and meta-
bolic products of incomplete oxidation overexcite the respiratory
center. Reflex influence from pulmonary J-receptors and via ana-
leptic elements of sinocarotid zone are also essential. The extreme
irritation of the center may decrease its excitability, elevate the
threshold of hypercapnic reaction, thus causing Chayne-Stokes
' (tidal) respiration’, which is considered to be rather unfavorable
for prognosis. Usually it occurs in the nighttime, when sleeping.
However, sometimes it is observed in apparently healthy person
(in weakness of hypoxic reflex drive from sinocarotid area, as if it
happens in sleeping infants or very old people) [35].

Sometimes sudden assaults of breath shortness may
occur. These are so-called asphyxia attacks. They should be
distinguished from the breathlessness of constant character. The
asphyxia may occur in resting state, after exercises or stress as
well, more often with time intervals, while sleeping. Permanent
dyspnea may serve as a background for the asphyxia assaults.
Obesity is associated with such asphyxia episodes in sleep.

The useful questions to the patient suffering from dyspnea will
be:

+ If he/she feels some moist gurgling rales in his chest on
breathing?

+ Does he/she get breath shortness mostly when breaths in or
out (or both phases of breathing are hard)?

« Is there any sputum, in particular rusty or with blood
expectoration of scarlet color?

The asphyxia attacks of above said kind are referred to as
“cardiac asthma”. Typically, it is caused by left ventricular pump
failure, e.g. occurs in mitral stenosis or other heart disease
decompensation, in aortic valve diseases, in myocardial infarction,
cardiosclerosis or aneurysm of left-ventricular localization, in

" Ludwig  Traube, Austro-German internist and clinical
pathophysiologist, born January 12,1818, Ratibor in Oberschlesien; died
April 11, 1876, Vienna.

2 Chayne John, 1777-1836, Scottish physician; Stokes William,
18041878, Irish physician.
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arterial hypertension of greater circulation (e. g., renal, provoked
by acute nephritis or other kidney disease). Sudden asphyxia may
accompany the attack of ciliary arrhythmia.

PAINS AND ACHES
The pains in cardiac area are the complaints of great

importance. The necessary questions concerning these pains will

be:

+ Where do you get this pain?

+Show me exactly where (mind the retrosternal or heart apical
localization)

*  What kind of pain is it? (Mind the character of the pain:
Pang, gnawing, burning, smart, stabbing, piercing, beating,
bursting, aching, dull, boring, throbbing, sharp, steady, cramp,
spasmodic, cutting, shooting, clasping, dragging, drawing,
pressing, dagger-like, straining, tearing, tingling, twinkle,
gripping etc.)

* Are the pains accompanied by the feeling of retrosternal
squeezing and heaviness or pressure?

+ Are they constant or spasmodic?

+ Did it come on slowly or suddenly?

+  What is the duration of a pain attack?

+ Does anything special bring it on? (e.g.. Rest station,
excitement, walking, exercises, beginning of meal or satiety)

+ Do they occur in daytime or in night, or both?

+ Does it spread anywhere else? (e. g.: To left or right shoulder,
towards left arm, to abdomen, under left shoulder blade).

+ Does anything relieve it? (Any drug, comfortable position,
turning right side down or laying on patient's back or his/her
tummy, bowed position etc.)

The case history without the detailed description of the
character of the pain is invalid. The diligent registration of this
sign in all details is very helpful in diagnosis.

Most often, the pains in the heart result from coronary perfusion
insufficiency. It is due to ischemia, provoked by permanent or
intermittent spasms or occlusion of coronary arteries.

Unfortunately, typical angina pectoris with characteristic
spasmodic gripping or burning retrosternal pain (called by patients
“squeezing”, as a rule with making of appropriate gesture of heart
tightening) takes place only when the arterial lumen is already
narrowed at least to a quarter of the normal.

Besides the ischemic heart disease, cardiac pain may be a
result of myocarditis, pericarditis, endocarditis, aortic aneurysm,
for example, in syphilitic mesaortitis, as well as neural disorders.
Finally, it may be of noncardiac origin (left dry pleurisy, intercostal
neuralgia, herpes zoster, myositis, spinal osteochondrosis,
pancreatitis, phrenic hernia, costal fractures, rib or sternum
periostitis, tuberculosis, multiple myeloma disease efc).

Sometimes detailed questioning about the character of cardiac
pains gives the possibility to establish the correct diagnosis.

For example, the pains in angina pectoris (in Continental
Europe preferably called stenocardia) are quite specific. They
arise in exercise, in walking, forcing the patients to stop. After
stopping the walk, they come down. These pains (“exertional

stenocardia”) may be provoked by wind, by coming out of a
warm chamber in the open air, sometimes it is precipitated by
overeating.

More rarely, it comes on in nighttime, when sleeping (rest
angina pectoris and Prinzmetal's’ stenocardia).

The pains are usually retrosternal, having, most often,
squeezing, and pinching character. Pain may occur as spasmodic
attacks and lasts few minutes or about half an hour.

Common pain irradiation in stenocardia is towards left arm and
shoulder blade, sporadically to mandible. Resting state or coronary
vasodilatation drugs (Glonoin or other nitrates, beta-adrenoblockers,
etc) relieve it. Frequently, during attacks the patients are anxious,
suffer from death fear and try to lie in bed still, without any
movements.The pain in myocardial infarction is just of another kind.
It is more intensive and prolonged — lasts for several hours or even
days, it does not come down after Glonoin and other vasodilatation
drugs. In majority of patients, myocardial infarction follows some
physical or negative emotional stress. The patient with the infarction
often does not suffer from fear of death and usually can walk. It
is a common knowledge that in many cases myocardial infarction
was revealed long time after the angina attack, or occasionally - by
accidental ECG or postmortem in autopsy. Thus, the patient may
sustain through myocardial infarction “on feet’. In myocarditis the
pain is less pronounced, weak, dull, changeable, usually pressing,
pinching, but much weaker than in angina pectoris. In pericarditis
the pain is durable and varies in intensity; some postures (e. g. half-
bowed, sitting with the hands around the knees, lying on the tummy)
may relieve it. In endocarditis the pain is, usually, dull and constant,
not so severe, as in myocardial infarction or angina pectoris. In
aortitis (including syphilitic type) retrosternal pain is permanent, not
depending on worry or exercises, resistant to therapy with above
mentioned coronary dilation drugs and curable only by narcotic
analgesics. “Cardioneurosis” is commonly manifested by durable
piercing or vague pain in the heart apical region, without any
spread, but provoked by different emotions. In heart disease, pain
in the right subcostal area may be a result of the congestion of the
greater circulation and liver plethora, leading to extreme distension
of Glisson’s’ capsule, rich in pain receptors. Acute pain of extreme
severity in the right or left side may arise in thromboembolism of
the pulmonary artery and its branches. Cough and bloody sputum
expectoration accompanies it.

PALPITATION

Palpitation is a relatively frequent symptom in cardiovascular
patients, one of the main complaints. Palpitation is a feeling of
abnormally high pulse rate, usually arising in real tachycardia,
but sporadically occurring as only a subjective sensation, in

3 Prinzmetal Myron (1908-1987), American cardiologist and
numismatist. Special form of stenocardia described by him differs
from other cases of rest state angina in that ST-interval on ECG is not
depressed, but elevated like in myocardial infarction.

*+ Glisson Francis — British physician, anatomist, physiologist, and
pathologist, born1597, Rampisham, Dorsetshire; died October 14, 1677,
London.
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normal or even low heart rate. Commonly, palpitation is related to
increased excitability of the neuroendocrine apparatus regulating
heart activity. Palpitation may occur in a healthy person, which
makes it useful to ask if palpitation arises in any special condition
(e. g., in a state of rest, in making efforts, in doing exercises etc.,
after drinking alcohol, strong tea or coffee, when smoking or
being anxious). High temperature, infections and various cardiac
diseases may be accompanied by palpitations (e. g. including
in congestive heart failure, pulmonary embolism, pancarditis,
toxic carditis, myocardial infarction, risk of vascular collapse,
thyrotoxic cardiomyopathy, neurocirculatory dystonia®). Certain
drugs may bring on palpitation. Among them sympathomimetics
(Epinephrine, Ephedrin, Alupent, Asthmopent, Euspiran),
cholinolytics (Atropine, remedies with Belladonna). The attack
of palpitation with heart rate > 160 beats per minute is called
paroxysmal tachycardia. The latter may be the result of improper
neuroendocrine regulation, cervical spinal disorders, and latent
foci of infection, as well as toxic or degenerative cardiomyopathy.
The ventricular form is connected with cardiosclerosis and has a
less favorable prognosis.

PULSE INTERMISSIONS

Intermissions of pulse are also a frequent complaint of
cardiologic patients. Patients may say that their “heart stops or
sinks”, they may have a feeling of “a lump in the throat.” Usually, it is
a sign of extrasystoles. The latter may be registered in persons with
a delicate autonomous nervous system, but sometimes also present
a manifestation of serious heart disease. A regular type of pulse
intermissions (like bigeminy) suggests possible overdose of Digitalis.

BLOOD EXPECTORATION

Blood expectoration is a sign of noticeable congestion in the
lesser circulation and consequent diapedesis of RBC out of dilated
capillaries. Most often it is observable in mitral stenosis, and
may occur in the left ventricular failure, or myocardial infarction.
The sputum may be either rusty or scarlet. Blood expectoration
is typical of pulmonary artery embolism and subsequent lung
infarction. Blood expectoration also accompanies some cases
of mitral valve disease, myocardial infarction, may appear in
thrombophlebitis, erythrocytosis, and pulmonary involvement in
periarteriitis nodosa. latrogenic blood expectoration is provoked
by indirect anticoagulants in overdosing (Fenilin, Warfarin,
Dicumarol). This cause should be excluded by questioning.
Blood expectoration may progress to real pulmonary bleeding.
Cardiac asthma is characterized by foamy rose-colored sputum,
containing a small amount of blood.

5 "Neurocirculatory dystonia” or “vegetative vascular dystonia” —
an outdated term, which nevertheless is still in broad use in Russian
medical texts, authored by specialists from exUSSR republics. It is never
used in English medical literature. The closest correct English equivalent
is:Somatoform autonomic dysfunction. Some types of it are qualified by
International Classification of Diseases (10th revised edition) as: Panic
attacks. We still keep this term in the texts of these lectures, because it is
designated for the readers, learning or working in Russia.

EDEMA
Usually, edema accompanies advanced congestion in the

greater circulation. A doctor must clarify the localization of dropsy.

The most frequent correlations are the following:

+ Low extremities — advanced heart failure;

+ All over the body and extremities — dreadfully severe heart
failure (anasarca);

+ Face — it can be renal disorders.

The useful questions are:

— When does the dropsy appear?(After walking, at night, in the
morning);

— Does it subside after resting in bed?

— s the dropsy connected with the hot season? (Some women in
menopausal period suffer from leg dropsy in hot weather. The
syndrome is associated with systemic leakage of capillaries
and hypothalamic disorders, as well as with action of some
drugs).

The edema may be aggravated by consuming too much
salt and excessive drink. Ascites (which is known as abdominal
dropsy) is the accumulation of the fluid collected in the peritoneal
cavity, which causes complaints of abdominal protrusion, heavy
feeling “in the tummy”, flatulence, stretching in abdomen. Partly
heaviness and distension are caused on by liver swelling and
Glisson’s capsule strain. In congestion of the greater circulation,
we first observe liver enlargement, and later cardiac dropsy may
be observed.

DYSPEPSIA

In cardiovascular diseases dyspepsia manifests as sickness,
sometimes vomiting. The patients complain of belching (gaseous,
or meal eructation), also celiectasia (abdominal distension) may
occur. Sometimes it appears as constipation or, vice versa, loose
(watery) stools. The circulatory congestion within liver and gut
causes these digestive disorders [9].

PATIENT’S GENERAL CONDITION

Cardiac patients may feel exhausted, weak. They complain of
easy fatigability. Their work capacity is diminished. Immoderate
nervousness is common. Sleep disorder, headaches and
dizziness are wusually displayed in arterial hypertension,
particularly in its “essential” type. This may also be conditioned by
meninx swelling and congestion in cerebral circulation. A typical
cerebral form of myocardium infarction is manifested mainly by
neurologic symptoms. Hypotensive patients regularly suffer from
cerebral disorders, particularly depending on weather changes
(meteoropathy).

TEMPERATURE ELEVATION

Temperature elevation may be revealed in several
inflammatory diseases of cardiovascular system (myocarditis and
endocarditis, vasculites of various etiologies). Sporadically, the
temperature may be quite high. Ask if the patient has chills or
profuse sweating in fever, whether is it accompanied by pain in
the joints, how long it lasts, etc.
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OTHER COMPLAINTS
Cardiovascular patients may present a variety of other

complaints. Some of them seem, at first glance, unrelated to the

heart and vessels. Examples may include:

+ Hoarse voice in advanced mitral stenosis;

« Cough in lesser circulation congestion;

+ Stomachache in an atypical abdominal form of myocardium
infarction and thromboembolism of mesenteric artery;

+ Black stools and coffee-like vomits in acute gut ulcer, caused
by stress in myocardium infarction.

* Muscular and joint pains and ache in the left side may
manifest Dressler's® post-infarction syndrome (autoimmune
polyserositis-synovitis).

Every complaint must be carefully analyzed and explained
in accordance with the other ones. Patients usually tell the
truth, with the exception of aggravators. It is advisable for a
beginning practitioner to write down the case history in the
course of questioning lest he/she should forget some important
details. Growing experience will train the memory and allow
postponing this process. Tape recording is not a proper aid during
an interview, because some patients get too conscious of it, so
the attempt of tape recording makes a patient inhibited and less
communicable. After the complaints have been acquired, it is
necessary to proceed to anamnesis morbi.

That will be the subject of our next lecture. Meanwhile, please
find below [1-4, 8, 10-11, 13, 16-27, 29-33, 36-37] a list of
literature, recommended for self-studies.
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OCTEOrEHE3 KOCTEWN NPEAMNEYbA U KUCTU KAK HALEXHbIA KPUTEPUIA
OMNMPEAENEHMA BUONOIr'NYECKOIro BO3PACTA

© Anpa PaBunbeBHa XucamyTtanHoBa, Hatanbsa PacannosHa KapenuHa
CaHkT-MeTepbyprekuil rocyAapCTBEHHBIA NeAMaTpUYeckuii MeauumnHekuin yHusepeutet. 194100, CankT-Metep6ypr, yn. Nlutosckas, 2.

KoHTakTHas nHchopmaums: Anga PaBnnbeBHa XucamyTaMHOBA — K.M.H, OLEHT. kadeapbl aHaToMum Yenoseka. E-mail: karelina_nr@gpma.ru

PE3IOME: B ctaTbe npuBefeHbl OCHOBHbIE MPUHLMMbI OLEHKM 0bLwein mopdonornieckon gnddepeHLMpoBKN
opraHuama (buonornyeckoro Bospacta). [MogpobHO pacCMOTPEHbI NPOLECCHI OCTEOreHe3a KOCTel npeanneybs
W KUCTHW, SBNSIOLLNECS KPUTEPUAMI ONpedeneHus KOCTHOro Bo3pacTa geTen 1 nogpoctkos. OnucaHo BRusHue
MNOSI0BbIX FOPMOHOB Ha POCT W Pa3BUTWE KOCTEN Ha pasHbiX 3Tanax NoNoBOro co3peBaHns nogpocTkos. OcobeH-
HOCTM AnddepeHLNpOBaHNS KOCTHOWM TKaHW, B 4aCTHOCTW NMOPSALOK M CPOKU NOSIBAEHUS TOYEK OKOCTEHEHUS W
CWHOCTO30B B OTAENbHbIX YacTsaX ckeneTta, 06beKTUBHO OTpaXaroLne NpoLeccsl pocTa U pa3BuTUS opraHuama
pebeHka, NPUKU3HEHHO ONPeaenstoTCa PEHTTeHONOTNYECKN N ABNSIOTCSH OLHUM U3 HaAEXHbIX MHOMKATOPOB Hu-
onoruyeckoro Bospacta. CkeneTHbln Bo3pacT Hanbonee 06beKTUBHO OTpaxaeT NpOLECCh pocTa W pa3BUTUS
opraHu3Ma v no3BonseT OLEHUTb YPOBEHb MOMOBOr0 PasBUTUS NOAPOCTKOB. [loHMMaHWe npoLeccoB pocTa
pa3BuTUS KocTern obecneynBaeT BOSMOXHOCTb MHAWBUAYaNbHOIO NogxoAa npu 06cneaoBaHum, NeYeHun u pea-
Bunutauun geten.

KIMKOYEBBIE CITOBA: ocTeoreHes KocTei npenneyss v KUCTU, KOCTHbLIN BO3pacT, GUonornyeckuin Bo3pact, et u
NOAPOCTKK, 3Tanbl NONOBOTO CO3pEBaHMUS, NOIOBOE pasBUTHeE.

OSTEOGENESIS OF FOREARM AND HAND — A VALID CRITERION
FOR DETERMINING BIOLOGICAL AGE

© Aida R. Hisamutdinova, Natalia R. Karelina
Saint-Petersburg State Pediatric Medical University. 194100, Saint-Petersburg, Litovskaya st., 2.

Contact Information: Aida R. Hisamutdinova - k. m. n., associate Professor. Department of human anatomy. E-mail: karelina_nr@gpma.ru

ABSTRACT. The paper deals with basic principles for assessment of general morphological differentiation of
human organism (biological age). A detailed description is given of forearm and hand osteogenesis which can
serve as criterions for determination of bone age for children and adolescents. The influence of sex hormones
upon the growth and development of bones at various stages of sex maturation of adolescents is described.
Bone tissue differentiation peculiarities, namely the order and terms for debut of ossification foci and synastoses
in various parts of the skeleton objectively reflecting the processes of growth and development of children can
be supravitally determined rentgenologically and are considered to be among the most reliable indicators for
determining biological age. Skeletal age is the most objective reflection of growth and development processes,
it gives opportunity to assess the adolescents sex development level. The understanding of bones’ growth and
development processes is a basis for individual approach during examination, treatment and rehabilitation of
children patients.

KEY WORDS: osteogenesis of forearm and hand, bone age, biological age, children and adolescents, stages of sex
maturation, sexual development

Bo3pacT — NpPoAOMKMTENbHOCTL Nepuoda OT MOMEHTA Po-  MOMEHTa POXOEHWUS 0 HACTOSALEro Ui NtoGoro Apyroro MOMeH-
KIOEHWUS 0 HACTOSALLEro UMK NtoBoro Apyroro MOMeHTa BpEMEHW.  Ta UcYMCTieHns (KaneHgapHblii BospacT). BospacT aHaTomo-u-
Bo3pacT XpoHonornyeckiit (NacrnopTHbINA) — Nepuoa BPEMEHN OT  3MOMOTUYECKNI — 3TO BO3PacT, ONpeaensieMblii Mo COBOKYMHOCTY
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OOMEHHbIX, CTPYKTYPHbIX, (PU3NONOTUYECKIX, PETYNSATOPHBIX NPO-
L|eccoB. JTOT BO3pacT MOXET He COOTBETCTBOBATH KaneHgapHo-
My Bo3pacTy [5, 6].

VHouBnayanbHble konebaHus npoLeccoB pocTa U passuTus
NOCAYXWUNM OCHOBaHWEM ANS BBELEHUS TaKOro MOHATUS, Kak
Ouonoruyeckuit BodpacT. Buonormyeckuii Bo3pact — MOHATHE
cobupatenbHoe, oTpaxatoLiee VHANBMAYaNbHbIA YPOBEHb MOP-
(POGhYHKLMOHANBHOW 3PEnOCTN OTAEMbHbIX TKaHEeW, OpraHos,
CUCTEM U LieNIOCTHOrO OpraHu3ma, TO €CTb OHTOreHeTUYeCcKyH
3penoctb uHaMBMayyma. OCHOBHbIMKM KpuTepusmu Buonoru-
4eckoro Bo3pacrta cuuTanTcs: 1) 3penocTb, OLeHMBaemast no
CTENeH pasBUTUS BTOPUYHbIX MOMOBbLIX MPU3HAKOB — B Mepu-
Of MOMOBOr0 CO3PEBaHus; 2) CkefleTHast 3penocTb (MopsHoK U
CPOKM OKOCTEHEHMs ckeneTa) — 0BbeKTUBHO OTpaxaeT ypoBEHb
Ouonoruyeckoil 3penocT Bo BCe BO3PACTHbIE Nepuopbl; 3) 3y6-
Hasi 3penocTb (CPOKWN NMPOPE3bIBAHNSI MOMOYHbIX U MOCTOSIHHBIX
3yboB); 4) nokasatenu 3penocTn OTAENbHbIX DU3NONOTUYECKNX
CUCTEM OpraHn3Ma Ha OCHOBAHUM BO3PACTHbIX W3MEHEHWUI MU-
KPOCTPYKTYP PasnuyHbIX OpraHos; 5) mopdonoruyeckas u ncu-
xonoruyeckas 3penoctb [17].

Hepenko duanyeckoe 1 yMCTBEHHOE CO3peBaHue, OYHKLNO-
HanbHas OpraHW3auns OBUraTeNlbHOrO anmnapara W BHYTPEHHUX
OpraHoB, TO €CTb BCE, YTO XapaKTepusyeT B1onornyeckmin Bos-
pacT, He COrnacylTcs C KaneHaapHbIM BO3pacToM, onepexas
ero, unu, Haobopot, otctaBas. MpumepHo 30% Aeteit onepe-
XalT, a okono 15-20% oTcTaloT B CBOEM pa3BUTUM OT CBEPCT-
HUKOB [2].

lMpu3Haku, ncnonb3yemble Ans OLEHKN B1oNormyeckoro Bos-
pacTa, [OMmKHbI YA0BNETBOPATH Lienomy psgy Tpebosanui. Mpe-
K[O€ BCET0, OHW JOMKHbI OTPaXaTb YETKME BO3PACTHble N3MEHe-
HWS, KOTOPbIE MOAAAKTCS ONUCAHNIO UK N3MEPEHNIO.

Cnocob OLEHKM 3TUX M3MEHEHMI He JOIMKEH HAHOCUTbL Bpe[
300POBbI0 MCMbITYEMOTrO 1 BbI3bIBATb Y HEr0 HEMpUSTHbIE OLLY-
LWeHuns. W, HakoHeL, OH JOMKeH ObiTb MPUroAeH AN CKPUHWHIA
O0nbLLIOro KONMMYECTBA NHAMBULYYMOB.

[ina npaBunbHOW OLEHKU BronorMyeckoro Bo3pacTa xena-
TEMbHO MCMOMb30BaTh HECKOMbKO MOKa3aTenien B NX COYETaHMM.
OpHako Ha npakTuKe Npu MaccoBbIx 0bcnegoBaHusx o Guonoru-
4eckoM BO3pacTe MPUXOLUTCS CYAWUTb MO KakUM-TO OTAeSNbHbIM
nokasaTensaiM, JOCTaTOYHO XOPOLUO OTpaXatLum pasBuTuE pe-
BeHka.

Temnbl MHAMBMAYANbHOTO Pa3BUTWUS NPEACTaBRAKT COOOM
OCHOBHYK OMONOr1Yeckyr0 XapakTepucTuky OpraHu3ma 4emnose-
ka, a ee BblpaXeHHble U3MEHEHUs OLIEHMBAOTCS Kak hakTop pu-
cka B XOi€ HOPMarbHOro OHTOreHesa.

BospacTtHas aBontouus ckeneta — 3T0 nokasatenb uan-
4eckoro passuTis yenoseka. 1o cpokam NOSIBMEHWS LEHTPOB
OKOCTEHEHUS W HACTYMIEHUS CUHOCTO30B MOXHO CyauTb O CO-
CTOSIHUM 0OLeit Mopdhonornyeckoit AuddepeHLMpoBKM opra-
Hu3ma [20].

CywjecTByeT onpegeneHHas MocrnefoBaTeNnbHOCTb MosiBre-
HWS TOYEK OKOCTEHEHUSI MO Mepe pocTa pebeHka, koTopas K Ha-
CTOSILLEeMYy BPEMEHU JOCTATOYHO XOPOLLO MU3yYeHa W U3MoXeHa B
nuTeparype:

CkeneTt HOBOPOXAEHHOrO OCCUULMPOBAH HE MOMHOCTLI.
KocTHbIMM siBRsitOTCS Anaduabl M YacTUYHO MeTadun3bl Tpybya-
TbIX KOCTEIA, YacTb Tef 1 4yr NO3BOHKOB, YacTy NIONATKM, KOCTeN
Ta3a, a TakKe TapaHHOW, MATOYHON 1 KyOOBUIHOW KOCTEN CTOMbI.
Onnchusbl 1 YacTb MeTathn3oB TpybuaTbix KOCTeN, anoduabl, ko-
CTW 3ansCcTbsl U NepeaHero oTaena npeanntocHbl, kKpaesble OT-
J€nbl NonaTk1, KOCcTeil Tasa, TeN MO3BOHKOB MMEIOT XPsiLLEBOE
cTpoeHwe. ckmioyeHne 13 3Toro NepeyHst NpeacTaBnskT TONbKO
TOYKM OKOCTEHEHMs B 00MacTu KONMEHHOTO CyCTaBa, B HUKHEM
anucuse beapa, KOTOPOE K MOMEHTY POXOEHUS JOCTUraeT pas-
mepa 5-7 MM, 3aTeM — B BepxHeM anudunse 6onbLuebepLoBoi
KOCTW, fanee — B MATOYHOW, TapaHHOW, KyOOBMAHOM KoCTAX. Y
40% HOBOPOXAEHHbIX ONMPEAENsEeTCs LEHTP OKOCTEHEHWS B rO-
NOBKe NNeYyeBon KOCTU. Hanuume aTux sgep OKOCTEHeHUs SBAs-
€TCs NPU3HAKOM JOHOLIEHHOCTW nnoga. fnadusbl BCex Tpybya-
ThbIX KOCTEN K MOMEHTY POXIEHNS yxe OKoCTeHeBatoT [11].

MocTHaTanbHbIA OCTEOreHe3 MOXeT ObiTb NPeACcTaBMeH He-
CKOMbKVMM dTanamu.

[Mepsbiti 3man. OpUeHTUPOBOYHAS €ro NPOAOIIKUTENBHOCTb
— OT MOMeHTa pOXOEeHWs B0 Havana occudukalum anndusos
TpybuaThix kocTeit — o1 0 go 6-10 mecsiues. BoigeneHue atoro
aTana JoCTaTO4HO YCIOBHO, TaK Kak CTeNeHb 0CCMULMPOBAHHO-
CTW KOCTEN OCTaeTCs Takoil Xe, kakas Oblna JOCTUTHYTa K KOHLY
BHYTPUYTPOOHOro pa3ssutus. OCHOBHbIM MPOSIBIIEHWEM KOCTEO-
Bpa3oBaTenbHOMo npouecca SBNSAETCS NPOAOMNbHBIA U nonepey-
HbIA POCT KOCTEN.

Bmopou aman. Mpogonxaetca ot 6-10 mecaues go 3,5-4
net. MoxeT 6bITb OXapakTepn30oBaH kak HavanbHbIN 3Tan npoec-
Ca OKOCTEHEHUS ANNK30B TPyBUATBIX KOCTEN, KOCTEN 3aNACTbS
¥ nepesHero otaena npeanniocHsl. Mogasnsiolee 6OMbWUHCTBO
annu3oB TpybyaTbiX KOCTE MOSBNSETCS B BO3PACTHOM Nepu-
oge ot 6 mecsuyes o 1 roga. C nHTepBanom npubananTensHo
B 1-1,5 roga HauMHaEeTCs OKOCTEHEHME KOPOTKUX TpybUaThIX KO-
CTeM KUCTW W KOCTeN nepeaHero otaena npeannocHsl. K 4-netHe-
My BO3pacTy siApa OKOCTEHEHUS UMEIOTCS MPaKTUYECKN BO BCEX
anudusax TpybuaThIx KOCTen. VcknioyeHne cocTaBnsieT TOMbKO
Bnok guctanbHoro annduaa NNeYeBoi KOCTY 1 rOrNoBKa JTOKTEBOW
KOCTH.

HabniopaTtes Takke siapa OKOCTEHEHWUS! U BO BCEX KOCTSAX
nepegHero otaena npeanntocHsl. MNepuon occudukaumum Kocten
3anacTbsl 3HA4NTENbHO OoMnee MPOLOMKUTENbHBIA, B CBA3N C
yeM K 4-M rogam TOYKM OKOCTEHEHWS! UMEKTCS TOMbKO B 4 13
HWX. MMapannenbHo ykasaHHbIM MpoLeccaM NPOUCXOAUT TaKkKe
nonHas occudukaLmns MetadusoB TpybuaTbIX KOCTEN, NCKITOYas
pacrnonoXeHHble Ha HUX anodusbl, NONHOCTLIO 0CCUULMPYIOTCS
BETBM NOOKOBOM W CEAanuLLHOA KOCTEN, 3HAYNTENBHO YBENUYM-
BaeTCs 0ObeM KOCTHON TKaHW B NMOCKMX KOCTSX, Tenax v Ayxkax
MO3BOHKOB, Ha 3HAYNTESTbHOM MPOTSHKEHUM NO3BOHOYHOrO CTON0a
CMHOCTO3MPYIOT NONOBUHKM JyXeK No3BOHKOB (kpome L4, L5, S1).

Tpemuti aman. Mpopgonxaetcsa ot 4 go 8-9 net. 310 NEpnog
MOMHOTO OKOCTEHEHNS! XPALLEBBIX MOAENEN 3nnu30B TpybyaThix
KOCTEN, KOCTEN 3anscTbsl U MpeanmocHbl. Habmogaetcs Takke
occudmukaLmsa KpaeB CyCTaBHOM BMaAuHbl nonaTtkn M Ten no-
3BOHKOB, MPOWUCXOANUT CRUsIHUE BETBEN NTOBKOBON M CeanuLLHOM

& pOCCHIICKHE BHOMETHIHCKNE HCCTEIOBAHIA  TOM 2 Nod 2017




44

ORIGINAL PAPERS

KOCTeil, Ha4MHAETCS OKOCTEHEHE BEPTIYKHON BNaguHsl. Mpouc-
XOBUT TaKKe HayarbHoe OOPMIEHNE apXUTEKTOHUKM KOCTHON
CTPYKTYPbl — CO3AAKTCA CUCTEMbI Tak Ha3blBaeMbIX CWMOBbIX
NUHWUIA, TO €CTb NMHWA, (DOPMUPYIOLLMXCS NOA AEUCTBUEM CTaTu-
KO-OMHaMUYECKOi Harpy3Ku.

Yemsepmbili sman. Bo3pacTHoit cpok — oT 9 fo 15 ner. Xa-
PaKTEpU3YeTCs1 OKOCTEHEHMEM anogm3os, OyrpuctocTein AnnH-
HbIX TpyGyaTbIX KOCTEW, KOCTEN Tasa W CTOMbl, TEN 1 OTPOCTKOB
MO3BOHKOB. BO3pacCTHbIE CPOKM Havana OKOCTEHEHUS PasfYHbI
AN pasnuuHbiX anodu3oB pasHbix kocten. Elle Bonee pas-
NINYHBI TEMMbl UX OKOCTEHeHMsl. polecc nonHon occudmkalmmn
OAHMX anodu3oB 3aHMMaeT BPEMEHHOW NPOMEXYTOK B 5-6 neT,
MOMHOE OKOCTEHEHWe APYrux ycrneBaeT NpOM30NTW BCErO 3a He-
ckonbko MecsyeB. OQHOBPEMEHHO C OKOCTEHEHMEM anogdu3oB K
ByrpucTocTeit OKOHYATENBHO 0POPMIISETCS apXMTEKTOHNKA KOCT-
HOW CTPYKTYpbl (CO30aKTCA CUCTEMbI CUIOBBIX NMHMIA B 06nacTy
MPUKPEneHns MbillLl), CMHOCTO3MPYIOT NOMOBUHKK Ayxek L5, S1
1 KPECTLIOBbIE MO3BOHKM.

[Mameid, atan 3aBeparowmnin. OpMEHTUPOBOYHBIA BO3pacT-
Hon cpok 15-17-18 neT. HabniogaeTtcs CMHOCTO3MpOBaHME Me-
Taanuun3apHbIX 1 anodmsapHbIX POCTKOBbIX 30H [1, 3].

Hanbonee uHOpMaTMBHBIM AN OLEHKM OUONOrMYecKoro
BO3pacTa SBNAETCH PEHTTEHONOrMYeckoe 1ccnefoBaHne passu-
TUS KOCTEW KUCTW 1 AnCTamnbHOro otaena npeannedss. Paccmo-
Tpum 6onee nogpobHO X OCTEOreHE3.

JlyyeBas kocTb (radius). B hopmmpoBaHumM aToI KOCTH y4acT-
BYIOT 4 siipa OKOCTEHEHWS!, BO3HMKAIOLLME B XPSLLEBON MOLENN
kocT. OCHOBHOE (auachu3apHoe) AOpo MOSBMSAETCS B CpeaHei
TpeTH amadusa Ha 2-M Mecsue 3MOPUOHAmNbHOMO pasBuUTUS, 13
Hero opMupyeTcs Teno U Lerka nyveBor kocTu. Mpokcumans-
Hoe anudmn3apHoe S4po (B rOMOBKe Ny4eBOI KOCTH) NOSBNSETCS
B Bo3pacTe 3-6 neT (B cpegHeM, Ha 5-M rogy KU3HM), OHO UMe-
eT opmy Aucka. [uctanbHoe anucu3apHoe SApO TPEYronbHoM
opmbl nosiBnsieTcs Ha 1-3 rogy xu3Hu. U3 Hero dopmupyeTcs
LUMIOBMAHbIN OTPOCTOK 1 3aNsiCTHAs CycTaBHast MOBEPXHOCTb 1y-
4eBOW KOCTW, pa3BUTME KOTOpOW npopomkaeTcs o 10-12 ner.
B Bo3pacte 13-14 neT nosiBnseTCs nocnegHee AONOMHUTENBHOE
S0P0 OKOCTEHEHUS AN BYrpuCTOCTM NyyeBoit kKocT. CUHOCTO3M-
pOBaHWe NMy4YeBON KOCTU Ha NPOKCUMAIbHOM €€ KOHLIe Mpoucxo-
aut B 15-18 ner, a Ha guctansHom — B 17-25 ner.

JlokTeBasi kocTb (ulna). Pa3BuBaeTcst U3 XpsILLEBOrO OCTOBA
¢ nomowpr 3-x agep. B Havane 2-ro mecsya BHyTpUyTPOGHOI
XM3HM MOSBMSIETCH OCHOBHOE (AuadmsapHoe) sapo. M3 Hero
pasBuBaLOTCS TEMO, BEHEYHbIN OTPOCTOK, HUXHUE [1BE TPETM JOK-
TEBOrO OTPOCTKA W BEPXHSS MOMOBKMHA FOMIOBKU MOKTEBOM KOCTM.
BepxHee anudmsapHoe aapo nosensetcs B Bodpacte 10-12 ner.
OHO 06bI4HO BbIBAET ABOWHBIM: ANS BEPXHEN TPETU JIOKTEBOrO
OTPOCTKa W ANst BEPXYLUKM NOKTEBOrO OTPOCTKa. HikHee anndou-
3apHOe AP0 HayMHaeT onpefenaTbes B cpegHem B 7-10 ner.
3 Hero hopmMmMpyeTCst HUKHSS MOMOBKHA FOMOBKA U OCHOBaHWe
LUMMOBMAHOTO OTPOCTKA JIOKTEBOW KOCTW. B 3TN e Cpoku B Bep-
XyLUKE OTPOCTKa NOSBNSETCS A0OABOYHBIN LEHTP OKOCTEHEHMUS.
CnusiHue npokcMManbHOro anudgusa ¢ guadusoMm NOKTEBOM KO-
cTu nponcxoaut B 16-20 net, a gucranbHoro — ot 18 oo 22 ner.

KocTu 3ansicTbs (0ssa carpi). K MOMEHTY poxaeHus ocTaioTcs
XpsiLLeBbIMU. B nocnefoBaTenbHOCTY MOSIBNIEHNS KOCTEN 3ansi-
CTbsi MOTYT HabrlogaTbCsa BapuaLuu, HO, B OCHOBHOM, OHa TaKo-
Ba: Ha 1-M roay xmsHu (0T 1 go 6 mMecsuUeB) nosBnAKTCA sApa
OKOCTEHEHMs B rOfI0BYaTOM (YaLle B 2 MecsiLa) M KpoYKOBUAHOM
kocTsax (vawe B 3 mecsaua). IMpu 3TOM KPHOYOK KPHOYKOBUIHOW
KOCTW MOXeT UMeTb [JOMOSHUTENBHOE SAPO OKOCTEHEHWS, U €ro
pa3BuTMe npogonxkaetca fo 11-netHero Bospacta. Ha 2-4-m
rogy u3Hu (0BbI4HO K 3-M rogam) nosiBNSETCS SAPO OKOCTEHE-
HWS ONS TPEXTPaHHOM KOCTH; OT 3 A0 6 neT — LieHTpbl occudmka-
Lun Ans nonynyHHon koctu (0T 3 B0 5 neT), AN KocTu Tpanewyum
n TpaneuuesnaHon (ot 4,5 go 6 ner), Ana nagbesuaHoi (B 5-6
nert), — Ans ropoxouaHon koctu (B 10-12 ner).

MacTtHble kocTu (0ssa metacarpalia). Kaxpas nacTHas kocTb
pasBMBaETCA U3 ABYX S4ep OKOCTEHEHNS — Anacu3apHoro 1 anu-
chusapHoro. [inacmsapHoe 54po NoSBNSETCS Ha 3-M MecsLe BHY-
TpUyTpOBHOrO paseuTUS U POPMUPYET TENO W MPOKCUMAIbHBIN
anuncms |-V nNacTHbIX KOCTEN w1 gUcTanbHblid anudu3 | nscTHOM
kocTn. dnuchmsapHble sapa NosBNSOTCA Ha 3—4-M roAy XNU3HN U
pacnonaralTcs COOTBETCTBEHHO B OCHOBaHUM | NACTHOM KOCTU W
ronoskax |-V nacTHbIx kocTein. CUHOCTO3MPOBaHWE paHbLLE BCe-
ro npoucxogut B | nacTHon kocTu (B 13-15 ner), cuHocTo3bl [1-V
NACTHbIX KOCTEN BO3HMKAIOT B Bo3pacTte 18-20 ner.

®anaHru (phalanges digitorutn manus). OkocTeHeHue npo-
WCXOAMT C NMOMOLLBIO [BYX SAep: OCHOBHOTO AuatusapHoro, us
KOTOpOro pa3BMBAETCA TENO W ronoBka danaHr (NosBnseTcs Ha
BTOPOM MecsiLie BHYTPUYTPOBHOrO pa3BnThsi B MPOKCUMANbHbIX W
AWCTanbHbIX (hanmaHrax u Ha TPETbEM MECSLE B CpeaHNX danaH-
rax [I-V nanbues) n anngu3apHOro, NOSABMSIOLLEroCs B OCHOBa-
HWW chanaHr B BopacTe 1-3 net (B 1-2,5 roga B NpoKcUMarnbHbIX
thanaHrax u B 2,5-3 roga B ocTarnbHbIX panaHrax). CUHOCTO3bI
HECKOMbKO paHblUe BO3HMKAKT B AucCTanbHbIX danaHrax (8 15—
16 neT), YyTb NO3KE B NPOKCUMANbHBIX 1 CPeAHNX danaHrax (B
16-18 ner).

[MockonbKy TONMbKO OAWH M3 3nucM30B KOPOTKMX TpyByaThbIX
KOCTeA KWUCTW MMeeT CamOCTOSTENbHOE SOPO OKOCTEHEHMs, a
BTOpOI1 pa3BMBaETCA BMECTe C Anadm3om, 3T KOCTW Ha3blBaoT-
s MOHO3NMM3apHbIMK [1].

B HacTosiee Bpemsi BonbLLIOE BHUMAHWE yOenseTcs usyde-
HWIO TOPMOHArbHOrO CTaTyca B pasfnuyHble nepuogbl pocta w
pasBUTUS JeTel U NogpocTkoB. [laHHble 06 M3MEHeHUn oBLwmx
pasMepoB Tena, TEMMOB poCTa M CPOKOB MOMOBOTO CO3pEBAHNS
NOAPOCTKOB LIMPOKO MpeACTaBneHbl B nuTepatype. Haubonee
WHTEPECHbI CBELEHWNS O CTENEHW BOBMEYEHUS B 3TOT NpoLecc
KOCTHOI CUCTEMbI 1 0COOEHHOCTSIX Pa3BUTUS CKeneTa Ha pasHbix
CTausIX MOMOBOrO CO3PEBAHNS.

HakonneHHble akcnepyMeHTanbHbIE W KIMHNYECKUE aHHble
MO3BONAKOT CYNTATb, YTO HA OOMEH KambLus BAMSIOT HE TOMbKO
napaTropMoH, KarnbLUTOHUH W NPOM3BOAHbIE BUTaMWUHA [, HO
nomnosble CTepoupbl. MonoBble CTEPOMAbLI OKA3bIBAKT NpsSMOe
aHabonuyeckoe AENCTBME HA KOCTb, CTUMYMUPYIOT aKTMBHOCTb
0CcTe0bnacToB, CHKAKT SKCKPELMIO KanbLms C MOYOM W Kanom.
HepnoctaTok monoBbIX CTEPOMOOB CHMTAETCA (DaKTOPOM pucka
pasBuTUsa octeonopo3sa [16].
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lMonoBble rOPMOHbI OKA3bIBAKT BbIPAXXEHHOE POCTOBOE BO3-
peicTaue, obecneunBast nybepTaTHbIN CKayok B pocTe; BedyT K
OKOHYaTenbHo AnddepEHLMPOBKE KOCTHON CUCTEMBI, CMOCOBCT-
BYIOT 3aKpPbITUIO 30H pocTa. B nuTtepatype paccmatpuBaroTcs ABa
MPOTUBONOMOXHbIX MEXaH13Ma eNCTBIUS MOMOBbLIX FTOPMOHOB:

1) HenmocpefCTBEHHOE BO3[ENCTBUE HA KOCTHblE CTPYKTYpbI Ye-
pe3 oKann3oBaHHbIE B KOCTHOW TKaHW PELLENTOpbI;

2) 0onocpeaoBaHHOE BO3AEMCTBUE Yepes ocrabneHne unm ycu-
neHue [eiCTBIS APYrUX FOPMOHOB (KanbLMTOHWHA, Napatrop-
MOHa, ropMOHa pocTa).

BonbLIMHCTBO aBTOPOB CYUTAET, YTO BMUSHWE MOMOBbIX FOp-
MOHOB OCYLLECTBMSIETCS NOCPEACTBOM OLHOBPEMEHHOTO AENCT-
BWS ABYX 3TUX MexaHu3moB [5, 16, 20]. OgHako HekoTOpble aBTo-
pbl NonaratT, YTO UMeeT MECTO NULb MEXaHW3M OMOCpeaoBaH-
HOro AENCTBNS, TaK KaK B KOCTHOW TKaHU OTCYTCTBYIOT peLienTopbl
K NOMoBbLIM ropmMoHam [14].

AHIpOreHbl 1 3CTPOrEHbl B3aWMOAEICTBYIOT ApYr C OPYroM,
ycunueas anudusapHbii 1 anno3uLMOHHLIA pocT KocTu. [loA
BMMSIHWEM MONOBbIX FOPMOHOB POCT NMPaKTUYECKM OCTaHABNMBAET-
cs bnarogapst occudmkaLy annudu3apHbIX XpsLen. CTporeHb
W aHOPOreHbl MPUHUMAOT y4acTue Kak B MexaHuamax BypHoro
pocTa B mybepTaTHOM nepuoge, Tak W B 3aKpbiTW 3nuu3apHbIX
Lwenei. B getcTee 1 B nepuog nosioBoro Co3peBaHmMst 3CTPOreHb! 1
aHgporeHbl obecneymsatoT npeobnagaHne NpoLeccos kocTeobpa-
30BaHus Hag pesop6umeit [10].

AHIporeHbl onpegensT GopMUPOBaHUE BTOPUYHBIX MOMO-
BbIX MPW3HAKOB, pa3BIUTHE CkeneTa Mo MYXCKOMY TWMy, OkasbiBa-
toT 06Wuit aHabonuuecknin achhekT B NPUCYTCTBUM COMATOTPON-
Horo ropmoHa. CTumynupytoLLee LeicTBMe Ha POCT NPOLOIIKaET-
Csl O 3aKPbITUS 30H pocTa.

TecTocTEPOH OKa3blBaeT CYLIECTBEHHOE BIUSHWE Ha pOCT
ManbynkoB u gesoyek. OH onpegenser AnuTensHOCTL nybeprar-
Horo nepuoga. OfHaKo BnMsSHUE aHOPOTEHOB Ha POCT B ANWHY
OrpaHNY1BaETCs X BO3AENCTBMEM Ha 3nucK3apHble Xpsiwy. AH-
LPOTreHbl KaK y MyX4MH, TaK 1 Y XEHLLMH OKa3blBalOT BAMSHNE HA
nybepTaTHOE yckopeHue pocTa [9].

buonornyeckue achdekTbl aHAPOreHoOB 3aBUCAT OT BO3pacTa.
Bo Bpems nybepTaTta aHAporeHsl CTUMYIMPYIOT POCT 3a CYeT ycu-
NeHUs CeKpeLMM ropMoHa pocTa 1 yCUNeHUs NPOAYKLWN UHCY K-
HonopobHoro poctoBoro akTopa |. OHM OKa3blBaAOT reHepanu-
30BaHHOE aHabonuyeckoe aeicTeme Ha GenkoBbln 0OMeH, CTu-
MynupyoT (hOPMMPOBaHKE KOCTHW, €€ NNOTHOCTb, 06ecneynBarT
CO3peBaHne 0cTe0b1acToB 1 XOHAPOLMTOB, YTO ONMUCAHO MHOTU-
MW aBTOpamu. AHOPOreHb!, SBNSASICL aHaboNMYeckMn ropmMoHa-
MW, CTUMYTMPYKT pa3BUTME KOCTHOTO MaTpukca. AHOPOreHbl B
OLMHAKOBOW CTEMEHM BNMSIOT HA KOCTHbIN BO3paCT, ANVHY Tena n
BO3pacT MeHapxe. 3akpbiTe anudu3apHbIX 30H pocta 0bycnos-
NeHO [eCTBMEM TECTOCTEPOHA, U B TO € BPEMS CYUTAETCS, UTO
TECTOCTEPOH CHWXAET NPOLIECChl CO3PEBAHMS XPSALLEBON TKaHM, a
B 9TOM cyyae AOmkHa HabrogaTtbes 3agepkka 3akpbiTus anu-
(bu3apHbIX 30H pocTa [14].

Hanuyne gOCTaTOMHOMO YPOBHS 3CTPOrEHOB CHUXAET kaTabo-
nnyeckoe feicTBME NapaTropMoHa. MNapaTropMoH ocyLLeCTBASET
OCTEOKNacTUYeckylo pe3opOLmio B CBS3N C aKTMBaLMen 0CTeo-

KNacToB W OCTEOLMUTAPHBIA OCTEONN3 B pesynbTate CTUMYNALMN
0cTeouunToB. Takke ykasaHHbIA FOPMOH TOPMO3UT CUHTE3 KOnna-
reHa B ocTeobracTax v npeBpaLleHne NPeocTeOKNacToB B OCTEO-
KnacTbl ¢ BbICBOOOXAEHNEM KanbLysi, dhocopa 1 Apyrvx conen.

OCTPOreHbl OKasbiBaKT TOPMO3slee BRUSHWE Ha CKOPOCTb
poCTa, aKTUBU3NPYS OKOCTEHEHWE 3NWUdN3aPHBIX 30H TPyByaThIX
kocTeil. W B TO e BpeMs MO AaHHbIM HEKOTOPbIX aBTOPOB B My-
BepTaHTHOM nepuoge, Aaxe Npy OTCYTCTBUW BRWSHUS aHZpore-
HOB, 9CTPOreHbl MOTYT BbI3BaTb yCKOpeHue pocta. [pu oTcyTCT-
BWM BO3/ENCTBUS aHOPOreHOB, BPEMS HACTYNMeHUs POCTOBOro
CKayka OfMHAKOBO ANs AEBOYEK U ManbyuKoB [4].

OCTporeHbl  aKTMBMPYKOT — ocTeobnacTbl, [e3aKTUBUPYHT
OCTEOKNacTbl, CTUMYNUPYIT CO3AaHNE MATpMKCa KOCTU, 3a CYeT
YCUIIEHWS CMHTE3a KONMareHoBbIX BONOKOH. Kpome ToOro, atw
FOPMOHbI, B OTAIMYWE OT aHAPOTEHOB, 3adepXMBaloT PoCT MeTa-
anudusapHbIx xpslen, yrietas buocuntes [HK 1 rnkosammHo-
TMUKaHOB B XOHZpouuTax. B paHHeM mocTHaTanbHOM nepuoge
BbICOKAsi KOHLIEHTPaLMs 3CTPOreHOB CMOCOBCTBYIOT CTapeHuio
XPSILLEBON TKAHW 1 [ECTPYKTUBHBLIM U3MEHEHNAM B Hell [8].

BnusHue nporectepoHa Ha KOCTHY TKaHb W3y4eHO HeaoCTa-
TOYHO. CyLLECTBYIOT [1BE TOYKM 3PEHMS: 1) TOPMOH He OKa3blBaeT
NpsMOro LEeCTBNSI Ha CKENeT; 2) FOpMOH YBENMYMBAET Mpou-
HOCTb 3NWM3aPHOTO XpsLLa, CTUMYNINPYET ero pocT 1 3adepxu-
BaeT anddepeHLmpoBky [6, 16].

Takum 06pa3oM, U3 NPUBELEHHOrO BbILLE BUAHO, YTO M3Me-
HEeHMe TeMMOB M CUMbl POCTa BO MHOTOM CBSi3aHO CO CTaguen no-
NOBOTO CO3PEBAHMSA, Ha KOTOPOW HAXOAWUTCS OpraH13M B Onpeae-
NeHHbIN nepuog BpemeHn. OnncaHHble MpoLecchl onpesenstoT
B3aMMOCBA3b MEXy CTaguel NonoBoro pas3BuTus opraHuama v
npoLeccami 0CTeoreHesa KoCTen KUCTU U ANUCTanbHOro oThena
npeanneybs:

®apbep [.A. (2000) oTmeyaeT, 4TO Ha 1-i CTaguW MonoBo-
ro Co3peBaHus (COOTBETCTBYHLLEN NpemnybepTaTHOMY nepuogy,
npubnmauTensHo B Bospacte 10 neT y AeBoyek U 12 net y manb-
unkoB), Habmiogaetca npenybepTaTHoe yckopeHue pocta [18].
OpHako 3T YCKOPeHME B HACTOSsILLEE BpeEMS CHMTaeTCs Heobsi3a-
TenbHbIM [5]. Ha aToi CcTaguu nosiBRSIOTCS o4vart OKOCTEHEHNS B
rOPOXOBMAHOM (Y ManbyMKoB B Nepuop oT 12-13 ner, y aeBoyek
B 10,5-11,5 net) n cecaMoBMAHbIX KOCTAX KUCTW (Y Manb4nKoB B
13-14 ner, a y fesoyek B 12-13 ner).

Ha 2-i cTagum nonosoro co3peBanust (12-13 neT y manbuu-
koB, 10,5-13 neT y geBoYEK) NPOMCXOAMUT yCUNeHHas nponude-
pauus anudu3apHbIX Xpsilen TpybyaTbix KOCTen, n Takum obpa-
30M, YBENMYEHUE Pa3MepoB Tena B ANNHY.

Ha 3-1 cTaguu nonoBoro co3peBaHus (14 net) Ha nepegHWit
MnaH BbICTYNalT NPOLECChl POCTa, MOCKOMbKY COOTHOLLEHME CO-
MaToOTPOMHA 1 MOMOBbIX TOPMOHOB NpuoBpeTaeT onTuManbHoe
3HayeHne. VIMEHHO Ha 9TOM CTaguu CKOPOCTb pOCTa B AJINHY
CTaHOBUTCS MakcumanbHoi (go 10-15 cm B rog). Mpu atom nog
BNWSIHEM MOJIOBbLIX FOPMOHOB HAYMHAETCS akTUBHOE HOPMUPO-
BaHUE apXWUTEKTOHUKM Tena no nonoBbIM npuaHakam. C 14 nety
[EBOYEK YBENNYMBAETCS CKOPOCTb HapacTaHus Ta3oBOro Aname-
Tpa. Y manbyukoB xe € 15 net yBenumunBaeTCcs WHTEHCUBHOCTb
CKOPOCTM pocTa NrneveBoro AuameTpa. [deduHuTuBHas AnuvHa
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TENa, a Takke xapaktep Oygyllero comaTtoTuna BO MHOTOM 3a-
BWCAT OT CPOKOB HACTYMIEHNS 3TOW CTaAMM: YeM NO3KE HACTYMUT
MakcuMarnbHas CKOpOCTb pocTa, TeM BOMnblueil OKaxeTcs AnuHa
Tena v MeHee BUPUIbHbIM TENOCNOXEHNE. Y ManbumkoB npubae-
ka pocTa npoucxoaut Gonee pesko, Yem y AeBOYEK.

4 ctagus (15-16 net) — cTagMs MakcUMarbHOMO (0T4acTu
130bITOYHOrO MO CPABHEHNIO C AEDUHUTHBHBIM) CTEPONZOrEHEe3a,
XapaKTepu3yeTcs VHTEHCUBHbIM 3aMELLEHNEM XPALLEBON TKaHW
KOCTHBIMU CTPYKTYpamu, 4TO NPUBOAMT K CY)KEHUIO 3NUU3apHbIX
Lenen 1 peskoMy nafgeHnto cKopocTu pocTa [12].

Mepvog MOMoBOro CO3peBaHUs ANTCA Y ManbYuKOB OKOMO
4,5 net, a y geBo4ek — noytu 6 neT. B ero Havane HabnwogaeTcs
BYpHbIA POCT OpraHu3ma, a 3HauuT OTAEMbHbIE OpraHbl, a Takke
CUCTEMbI OPraHOB (PYHKLMOHNPYIOT pa3naxeHHo, AMCrapMOHNYHO
1 pa3BMBalOTCSH HEpPaBHOMEpPHO. [103TOMY B 9TO BPEMS OpraHunam
nogpocTtka Haubonee ysssum. Mo Mepe mepexofa OT HU3KOW K
BbICOKO CTaguy MOMOBOMO CO3PEBaHUS yBENWNYMBAETCS M Mac-
CWMBHOCTb ckeneTa. B pasHble BO3pacTHble nepuopabl CTeneHb
CBA3M MEXAY NpuU3Hakamn NOMNOBOTO CO3PEBAHNS U OKOCTEHEHMS
CKeneTa pa3nuyHa: y Marb4ukoB OHa MakcumansHa B 14-15 ner,
y aeBovek B 12-13 ner [1, 19].

Hanbonee nokasaTenbHbIM AMS OLEHKM CTEMeH! MONoBOro
CO3peBaHus SBNAETCS YPOBEHb KOCTHOM 3penocTn. CunTatoT, Yto
(basa OKOCTEHEHUSI CKeneTa KUCTW, XapaKTepuaylllascs nuilb
HanuyMeMm CecamoBWAHbIX KOCTel B obnactu 1 nscTHo-GhanaH-
rOBOro CycTaBa CBMAETENbCTBYET O TOM, YTO MOMOBbIE XEMNesbl
eLLé He akTuBHbI [18].

Poxnuu [1.I. (1957) yTBepxaan, Yto HaCTynneHne CMHOCTO3a
B 1 MACTHOW KOCTW, SIBMSIETCS KOCBEHHbIM MOKa3aTenem BKMHO-
YeHust NonoBbIX xenes3 B paboty [15]. 310 ObINO HEOLHOKPATHO
NoATBEPXAEHO Mo3aHee. Mpouecc CMHOCTO3MPOBaHNS B NEPBOIA
MACTHOM KOCTW CBSI3aH C OTYET/INBO BbIPaXEHHBIM CKa4YKoM Kpu-
BOW pocTa — A€EBOYKM 3a 1 oA BbIpacTalT B CPeaHeM Ha 7 CM,
Marnbymkm — Ha 9 cM. B nepuog HacTynneHus CMHOCTO30B B KOH-
L|eBbIX 1 OCHOBHBIX (hanaHrax MHTEHCUBHOCTb POCTa eLLyé A0BOSb-
HO BENVKA: MaNb4uKn BbIPaCTalT B TEYEHME r0Aa B CPEAHEM Ha
5 cm, eBoYkM — Ha 2 ¢M. B nepnog HacTynneHus CMHOCTO30B,
B CPeAHMX anaHrax u Bo 2-5 NACTHbIX KOCTAX, MHTEHCUBHOCTb
pocTta cnaba. B panbHeliwem, ewwé 1O HACTYNNEeHNs CUHOCTO30B
BO BCEX TpyOuaTbIX KOCTSX, POCT B ANMHY HE3HAYUTENEH [2].

Pasnuuns B pocte Mexay Manbynkamm U 4eBOYKamMu MOXHO
00BACHUTL TEM, YTO COOTBETCTBYHOLME (ha3bl OKOCTEHEHMS BO
BpeMs MOroBOro co3peBaHus bonee NPOAOMKUTENbHbI Y Marb-
UMKOB, UIMEHHO B Te Nepuofbl, Koraa aHeprus pocta Benuka. Tak,
Mo MHeHWo BonbluMHCTBA aBTOPOB [2, 13, 20], Manbunkn Gonee
AnuTenbHO NpebbiBatoT B ha3e OKOCTEHEHMS, XapaKTepuaytLLen-
€S HanM4MeM LUMMNOBMAHOIO OTPOCTKA NIOKTEBOI KoCTw (2,3 roga),
yeMm [eBoukm (1,3 roga), Npu 9TOM 3Heprus pocta CocTaBnseT y
Marb4MKoB 5 cM, y AeBoyek 4,6 CM B rof; a Takke B (hase, xapak-
TEPU3YIOLLENCs HanNM4MeM CMHOCTO3a B | MACTHOM KOCTM — Mpo-
pomkutensHocTb 0,8 net, aHeprus pocta 9,0 cm/rog (y AeBovek
0,5 net n 7,0 cm/rog). OgHako, B uccnegoBanusx AradyoHOBOM
H.H. (1997) oTmMeyeHo, YTO NPOLECC CUHOCTO3MPOBAHNS KOCTEN
KNCTU 1 AUCTaMNbHOrO OTAENa NPeanieybst HAUMHAETCS Y JeBOYeK

paHbLLle, HO UMeeT 6OMbLUY NPOAOMKUTENBHOCTb, MO CPaBHE-
HWIO C Manb4MKamm TOro e TUna comMaTnyeckoro paseutus [1].

Takum obpasom, B nepuof LETCTBa B KOCTAX HabntopaeTcs
npeobnagaHne TeMmnoB kocTeoOpa3oBaHWs Hap pesopbumen,
pe3ynbTaToM Yero SBASETCs pocT ckeneta. B oTgenbHbie BO3-
pacTHble Nepuoabl NPOLECChl POCTa U Pa3BUTUS NPOTEKAOT He-
paBHOMEPHO. Pa3BuTWe LETCKOTO OpraHu3mMa OTNMYaeTcs TeM,
4TO MPOLIECChI POCTa COBEPLUAKOTCS KpaiHe MHTEHCHUBHO, MPUYEM
CTeneHb WHTEHCMBHOCTH, Hamborbluas B TeYeHWe nepeoro roga
XU3HU pebeHka, B nocneayoLme rogbl 3HauMTenbHO NOHMKAET-
ca 1 konebnetcs B OTAeNbHble nepuodbl AetcTea. Ho B noboi
nepuoL paseUTUS MPOLECChl POCTa MOAUMHSIOTCS CRedyoLLnm
3aKoHam:

1. 3amepnneHune CKOPOCTM pocTa C BO3PACTOM.

2. HepaBHOMEPHOCTb M3MEHEHMI CKOPOCTH pocCTa.
3. KpaHuokayaanbHblii rpaiueHT pocTa.

4, YepepnoBaHue HanpaBneHWi pocTa.

5. Tonosas cneyudmyHoCTb Temna pocta [12].

OcobeHHocTH auddepeHLMpoBaHns KOCTHON TKaHW, B YacT-
HOCTM NMOPSIAOK N CPOKM MOSIBMEHMUS TOYEK OKOCTEHEHWUS U CUHO-
CTO30B B OTZENbHbIX YaCTAX ckeneTa, 0BbEKTUBHO OTpaxaroLyme
MpoLEecCchl pocTa W pasBUTUS OpraHuamMa pebeHka, MpUKUHEH-
HO OMpefenskTCs PEHTTEHOMOrNYECKN U SBASKTCA OLHAM W3
HagEXHbIX MHAMKATOPOB Guonornyeckoro Bo3pacta. CKeNeTHbI
BO3pacT Haubornee OOBLEKTMBHO OTpaxaeT MpoLecchl pocta W
pa3sBMTUSI OpraHMama M No3BOMSET OLEHWUTb YPOBEHb MONOBOIO
pasBuTUS NOAPOCTKOB. [loHMMaHWe MpoLeccoB pocTa W pa3su-
TUS KocTeil obecneynBaeT BOSMOXHOCTb UHAMBWAYANBbHOTO NOA-
xofa npu obcnegoBaHum, neveHun 1 peabunutayum geten.
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METO/bI Er0 OLeHKU. YyebHo-MeToanyeckoe nocobue. Cr16., 1986.
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INFORMATION

NPABUINA O ABTOPOB

Yme. npuka3om u.0. pekmopa
®reQY BO CrierriMy Muxadpasa Poccuu om 23.06.16

HACTOALLME NMPABUNA ANnA ABTOPOB
ABNAOTCA U3OATENbCKUM JOrOBOPOM

Ycnosus HacTosLero floroopa (aanee «[JoroBopy) SABNSKOTCS
nybnnyHon odepToit B COOTBETCTBIM C M. 2 CT. 437 [paxgaHcko-
ro kogekca Poccuickoin ®epepaumun. [anHblid [Jorosop onpege-
NAeT B3aMMOOTHOLLEHUS Mexay pepakuuen xypHana «Russian
Biomedical Research» (ganee no tekcty «KypHany), 3aperu-
CTpUpOBaHHOro Ynpasnenuem PepepanbHoi cryx6bbl o Haa3o-
py B cdepe CBsA3M, MHOPMALMOHHBIX TEXHOMNOTUIA 1 MaCcCOoBbIX
kommyHukaumin no Cesepo-3anagHomy eaepansHOMy OKpyry,
caupetenbcTso: M Ne TY78-01871 ot 17 masi 2016 r., uMeHyemo
B AanbHelwem «Pefakums» 1 SBRAIOLWENCs CTPYKTYPHLIM nogpa-
3penennem ®FE0Y BO CI6IMIMY Muxaapasa Poccuu, 1 aBTopom
WM aBTOPCKUM KONNEKTUBOM (MMM MHBIM NpaBoobnagartenem),
MMEHYEMbIM B JanbHedlem «ABTOpP», MpUHSBLIAM nyBrnyHoe
npeanioxeHue (ogepty) o 3aknoyeHun orosopa.

ABTop nepepaet Pepakuuu Ans u3gaHus aBTOPCKUMA opu-
TMHaN WM pykonuch. YKasaHHblil aBTOPCKUIA OpurnHan gon-
XEH COOTBETCTBOBATb TpebOBaHMSAM, ykasaHHbIM B pasgenax
«MpepacTtaBneHne pykonucu B xypHany, «OchopmneHue pykonu-
cu». Tpu paccMOTPEHNUN MOMYYeHHbIX aBTOPCKMX MaTepuanos
YypHan pykoBoacTteyeTcst «EAMHbIMU TpeboBaHMAMM K pyKonu-
cAM, npeacTaBnsemMbiM B BuomMeanunHcKkue XypHansiy» (Intern.
committee of medical journal editors. Uniform requirements for
manuscripts submitted to biomedical journals // Ann. Intern. Med.
1997; 126: 36-47).

B XypHane nevyatatotcsi paHee He onybnukoBaHHbIe paboTbl
no npocunto XypHana.

ypHan He paccmatpuBaeT paboTbl, peaynbraTbl KOTOPbIX
no 6onbluen yactn yxe bbinn onybnMKoBaHbl UNK OMKUCaHbI B
CTaTbsAX, NPEACTABMEHHbIX UMK NPUHATLIX ANS nybnukauum B
Lpyrve nevyaTHble UMK SNEKTPOHHbIE CpPeacTBa MacCOBOW WH-
copmaumn. MpepacTaBnss cTaThbio, aBTOP BCeraa LOMKEH CTa-
BWTb PEAAKLMI0 B N3BECTHOCTb 060 BCEX HampaBReHWsIX 3TOM
cTaTbi B NeYaTh W O NpeabIgyLwux nybamkaumax, KoTopble Mo-
ryT paccMaTpuBaTbCsl Kak MHOXECTBEHHbIE unu aybnupyrowne
nybnukauum Toi e camoi Unu oveHb 6nnskoit paboTel. ABTOP
BOMKeH YBeJOMUTb PeAaKLM0 O TOM, COGEPXNT N CTaTbs ykKe
onybnukoBaHHbIE MaTepuansl, U NPeA0CTaBNTb CChINKK Ha npe-
AblayLyto, 4yTobbl AaTh pefakumMm BO3MOXHOCTb MPUHATb pe-
LIeHWe, Kak NOCTYNUTb B AaHHOW cuTyauuu. He npuHumarloTcs
K neyaTu cTaTby, NpeacTaBnsLwne cobon oTAenbHble 3Tans
He3aBepLUEHHbIX CCMeJ0BaHUN, a Takxe CTaTby C HapyLUEHM-
em «[lpaBun 1 HOpPM rymaHHOro obpatulenus ¢ 6uoobbekTamm
nccneaoBaHumy.

PasmelleHne nybnukaLnit BO3MOXHO TOMbKO NOCHE Nonyye-
HWS MONOXMUTENBHOW PELIEH3MMN.

Bce cTaTbyu, B TOM 4ucre CTaTbW acMMPaHTOB U JOKTO-
paHTOB, Ny6nukyTCA GecnnaTHo.

Mogaya cTaTedt B XypHan «MegnaTp» oOCyLleCTBNseT-
CS TONbKO Yepes3 OH-naitH  popmy ¢ caita CI6IMIMY: http:/
gpma.ru/science/pediatr/ ¢ nometkon «ans Russian Biomedical
Researchy.

TpeGoBaHuA Kk oOTNpaBKe cTaTen

lMepen 3anonHeHWeM aHKeTbl aBTOpaM pekoMeHayeTcs noa-
rOTOBUTb BCe HeOBOXOAWUMble ANs BBOAA [aHHble, a TakXe Bbl-
OpaTb aBTOpa (B Crnyyae konnekTusa aBTopoB ctatbu), OTBET-
CTBEHHOIO 3A TEPEMWCKY. [ns ycnewHoro 3anonHeHns
aHKeTbl HE0OX0AMMO NMETb BCH yKasaHHY MH(OpMaLWio 1 Ha
PYCCKOM W Ha aHrnMNcKom s3bikax!!!

Bce Ha3BaHWs Ha aHIMUIICKOM A3blKe, BKNOYAs Ha3BaHMA
CTaTbW, Ha3BaHWS YYpexAeHUR, UX NOoApasfeneHnii JOMKHbI
npuBOAMTLCA C 3arnaBHbix OykB (Hanpumep: Sex Differences
In Aging, Life Span And Spontaneous Tumorigenesis; Bulletin
of Experimental Biology and Medicine; Saint Petersburg State
Pediatric Medical University) u HenpemeHHO B COOTBETCTBUM C
ouymanbHbIMU HaUMEHOBaHMAMM Be3 cCaMoesTENBHOCTH.

AHKeTHble JaHHble BCeX aBTOPOB — PO (MONHOCTLI0), yye-
Has CTeneHb, 3BaHue, AOMKHOCTb, MeCTO paboThbl (kadenpa, OT-
[eneHue), Ha3BaHWe yuYpexaeHus, agpec yupexaeHns, E-mail,
TenedoH, ®VO aBTOpa, OTBETCTBEHHOIO 3@ NEPENUCKY, U T.40. —
3anorHSTCSA B COOTBETCTBYHOLMX MONSX (OPMbI 3asiBKY.

Pestome, kntoyeBble CMOBa U Ha3BaHWe CTaTbl — TaKkxe 3a-
MOSNHAKTCS OH-NalH.

CraTbs NpefocTaBnsaeTcs B ANEKTPOHHON dhopme (painn MS
Word Bepcumn He cTapuwe 2003, T.e. ¢ pacwmpenunem doc, 3aap-
XWBMPOBaHHbIA B hopmar .zip, .rar).

®daiin ctatby HasbiBaeTca Gamunneit nepBoro aBTopa, Ha-
npumep, MeaHos.doc wnu Petrov.doc

CraTtbst JOMmKHa COOTBETCTBOBATL MpaBunaM oopMIeHus
cTateil K nybnukawumum (CM. Huxe)

K kaxpgon ctaTbe npunaraetcs aitn OkcnepTHoro 3a-
kntouennsa (33). Ons astopos CI6IMTIMY 33 moxeT TOnbkoO
NOANUCHIBATLCA aBTOpamu CTaTbW, neyatb Heobs3aTenbHa.
[ns aBTOpoB Apyrux yupexaenuin — 93 ocdopmnsercs 06s-
3aTeflbHO MOJSIHOCTbI, C MeyaTamu (Kpyrnas nevaTb yype-
XOEHUS) 1 NMOANUCAMW PYKOBOAWTENEN W KOMUCCWIA LAaHHOrO
yupexaeHns. 3anonHeHHbIR, NOAMNCAHHbBIA 1 «OneYaTaHHbIny
O3 Ans 0TNpaBKu OH-NanH NpeaBapuTEnbHO CKaHUPYeTes Unu
totorpadupyetcs. Obpasey, 33 MOXKHO 3anpoCKTb MO agpecy:
scrcenter@mail.ru
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OTnpaBrneHHble aHKETHble [aHHble aBTOpoB, CTaTbsl, I3
noctynatot Ha E-mail aBTopy-oTnpasuTento (ans nogreepxae-
HWUSI M MPOBEPKM OTMpaBku) M Ha E-mail pepgakuum screcenter@
mail.ru TexHnyeckomy pegaktopy xypHana «Russian Biomedical
Researchy, ¢ koTOpbIM OCYLLECTBNSAETCS BCS AanbHeWwas pabo-
Ta Mo NOAroTOBKE CTaTbM B NeyaTb.

Bce Bonpockl no oTnpaBke cTaTeil MOXHO afpecoBaTb Ha
3MNEKTPOHHbIN agpec screcenter@mail.ru TexHu4yeckomy peaakTo-
py xypHana «Russian Biomedical Research» Mapun AnekcaHg-
poBHe [MaxomoBoWn.

Pykonuch cuntaetcs noctynueluen B Pegakuyuto, ecnu oHa
npeAcTaBneHa KOMMMEKTHO W 0opmreHa B COOTBETCTBUN C
onucanHbiMu TpeboBaHuamM. MpefBapuTenbHOe paccMoTpe-
HWe pyKonucK, He 3aka3aHHon Pegakumen, He sBnseTcs hakTom
3aKMYeHns MexXay CTopoHamu usaatenbckoro [Jorosopa.

Mpn npeactaBneHun pykonuck B XypHan ABTOpbI HecyT
OTBETCTBEHHOCTb 3@ PacKpbiTWe CBOMX (MHAHCOBBLIX U APYTUX
KOH(MUKTHBLIX MHTEPECOB, CMOCOBHBIX OKa3aTb BAMSHWE Ha UX
paboty. B pykonucu fomkHbl 6bITb yNOMSHY TbI BCE NWLA 1 opra-
HW3aLmK, oka3aBLuWe hUHAHCOBYIO NOLAEPKKY (B BUAE FPAHTOB,
obopynoBaHus, NekapcTB WKW BCEro 3TOTO0 BMECTe), a Takke
Apyroe hHaHCOBOE WIN NIMYHOE yyacTue.

MpaBuna opopmneHus ctaten kK nyb6nmkayum

1. CraTba npepocTaBnsieTc B 3NEKTPOHHOW ¢hopme
(dpaintn MS Word Bepcuu He cTapwe 2003, T.e. ¢ paclnpeHnem
doc, 3aapxuBMpOBaHHbI B hopmarT .zip, .rar), wpndt — 14, nH-
TepBan — MonyTOPHbIN.

®aiin ctaTbn Ha3biBaeTCs No damunuu nepsoro aBTopa, Ha-
npumep, MBaHos.doc wunu Petrov.doc. Hukakux gpyrux cnos B
Ha3BaHWN He JOMKHO ObITh!

OpweHTUPOBOYHbI pa3mep CTaTby, BKMOYAs ykasaTenb nute-
paTypbl, Tabnuubl 1 pestome, — 10-12 cTp. TeKCTa Yepes NonTo-
pa uHTepBana unu 20-25 Teicay 3HakoB ¢ npobenamu. PekomeH-
Lyembln paamep 063opa — 18-20 cTpaHuL «MaLIMHOMMCHOTOY
TekcTa unn 35-40 Tbicsy 3HaKoB ¢ npobenamu. MpumepHoe Yu-
CII0 NNTEepaTypPHbIX CCbINOK AN 3KCNEePUMEHTaNbHON CTaTbh —
20, gns 0630poB v npobnemHbix ctaten — 50.

®daiin cTaTby JOMKeH coaepxaTb

*  Ha3BaHWe CTaTby (PYCCKOe M aHTTMIACKO.);

¢+ OWNO aBTOPOB Ha PYCCKOM W aHTIMIACKOM S13bIKe;

*  TeKCT cTaTby, BKNtoYas Tabnuubl U PUCYHKN HENOCPELCTBEH-
HO B Tene CTaTbM, Kaxabl U3 KOTOPbLIX UMEET HOMEp M Ha3Ba-
HWe C 00513aTeNbHbIMM CCbINKaMK Ha HWX B TEKCTe CTaTbn —
B KOHTEKCTE MpeanoxeHus (Hanpumep: «...kaK nokasaHo Ha
PUCYHKE 1...») UK B KOHLE NPEAnOXeHUs B KPYribix Ckobkax
(Hanpumep: «...BbISIBNEHa NONOXUTENbHAs KOpPPENsALNOHHas
CBA3b yMmepeHHoW cTenenun (r=0,41) mexay ypoBHem TTI
MaTepu 1 HOBOPOXAEHHOrO (puc. 2)2); mpockba y4nTbIBaTS,
YTO B MEYaTHON BEpCUM XypHana pucyHku ByayT BOCMpPOM3-
BOAMTBLCS B YepHO-6enom BapuaHTe.

¢ CMUCOK NuTepaTypbl 06s3aTernsHo B andyaBUTHOM nopsake
(cnepBa BCe 0TEYECTBEHHbIE MOTOM MHOCTPaHHbIE aBTOPbI (CM.

MYHKT 5) C AOMNONHUTENBHLIM TPaHCIUTEPUPOBAHHBLIM CTIUCKOM
(MeToaMKa TpaHCTMTepaLUn onnucaHa NoapoGHO HIXKe).

2. TekcT cTaTbhk AOMKEH ObITb MOArOTOBIEH B CTPOrOM CO-
OTBETCTBMM C HACTOALMMI NPaBUIaMu U TLATENbHO BbIBEPEH
aBTopoM. B cnyyae obHapyxeHWs 3Ha4YNTEeNbHOro Konn4yecTsa
onevyaTok, HeBpexHOCTel, MyHKTyaUMOHHbIX 1 opdorpadm-
yeckux owwmnbOoK, HepaclMdpOBaHHbIX COKpALLEHMI, OTCYTCT-
BMS OCHOBHBIX KOMMOHEHTOB W [PYruX TEXHUYEeCKux fedeKToB
oopmneHns cTaTen pepakuyns BO3BpaLLaeT CTaTbl aBTOPY
Ans gopabotku. Heborblume NOrpewlHocTM peaakuus MOXeT
ncnpaBuTb cama 6Ge3 cornacoBaHus C aBTopoM. Kpome Toro,
pedakuns octaBnseT 3a coboi nNpaBo OCYLLEeCTBEHNS nuTepa-
TYPHOrO pefjakTMpoBaHus cTaTen.

CokpalleHuin, kpome obLeynoTpebnsemsix, cnegyet usbe-
raTb. CoKpalleHNs B Ha3BaHWUN CTaTby, Ha3BaHMsX Tabnuy u pu-
CYHKOB, B BbIBOZAX HeJonycTumbl. Ecnv abbpesuatypbl ncnonb-
3YK0TCS, TO BCE OHW JOMXHbI ObITb HEMPEMEHHO pacLUMdpPOBaHbI
MOMTHOCTbBIO MPW NEPBOM WX YNOMWHAHUM B TeKCTe (Hanpumep:
«Hapsgy ¢ gaHHbiMu 0 POH (pe3nayanbHo-opraHnyeckon He-
[ocTaTouHocTH), 0bycnosnueatoler passutue NKC (runepkune-
TUYECKOro CUHAPOMA), PacLUMPeH Anana3oH UCCReA0BaHNA Nno
9HAOreHHON NpupoAe AaHHOMO CUHAPOMAY.

3. Bce umMTMpoBaHus Npou3BOAATCS Crieayowmum obpasom:

®W1O aBTOpa, rog M3gaHus U npovas UHPopMaLus He yno-
MUHaKTCH B TekcTe. BmecTo aToro ykasbiBaeTcs CChifika Ha
MCTOYHUK NIUTEPATYpbl B BUOE HOMepa B KBaApaTHbIX Ckobkax
(npumep: «Psag nccnefoBateneit 0TMeYaeT pasnnyHbIe HapyLue-
HWS peyeBbIX DYHKLWIA Npu anunencum B 4eTckom BospacTe [17,
21, 22].»), KOTOpPbI BKMOYEH B pacCcTaBMNeHHbIA B angasuTHOM
nopsigke CrMCOK MCTOYHWKOB B KOHLE CTaTbM.

Bce CCbInKM [OMKHBI UMETb COOTBETCTBYIOLMIA NCTOYHUK
B CMIMCKe, @ KaX bl UCTOYHUK B CMIUCKE — CCINKY B TEKCTE.

4. B BMae WCKIIOYEHMS B TEKCTe MOTyT npuogutbes PUO
KOHKpeTHbIX aBTopoB B hopmate U. O. damunns, rog v gaxe Ha-
3BaHNE UCTOYHWMKA, HO MPY 3TOM BCE paBHO 0bs3aTenbHa CCbin-
ka (B kBagpaTHbIX CkobKax B KOHLIE NPEANOKEHNS) HA UCTOYHUK,
BKMIOYEHHDIV B CIMCOK NTUTEPATYpbI.

(Hanpumep: «B 1892 rogy Benuknit IpacTt famunbTOHCKMNIA
onucan B cBoem 6eccmepTHom Tpyae «O6 OTKpbITUN TPeTbero
yXa y yenoseka» TpeTbe (HenapHoe) yxo [34].»)

5. lutepatypa (References)

YuutbiBas TpeboBaHUs MeXAyHapoaHbIX CUCTEM LUTUPO-
BaHWs, CMIMCOK NNTepaTypbl NPUBOAUTCA HE TOMbKO B 0BbIYHOM
BUZe, HO TaKkxe U JONOMHNTENbHO B TPAHCIIUTEPUPOBAHHOM (CM.
n. 5.9. TpaHcnutepayus).

B cTaTbe NpuBOAATCS CCbIMKM HA BCE YNOMUHAEMbIE B TEK-
CTe UCTOYHMKM.

damunuu 1 WHULManbl aBTOPOB B MPUCTATEMHOM CMUCKE
npuBOAATCA B andaBuTHOM NOPSAKE, CHa4yana pycckoro, 3atem
naTuHcKoro andasua.
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B onncaHum ykasbiBatoTCsi BCe aBTopbl nybnukawmm.

Bubnuorpaduyeckne cChinkn B TEKCTE CTaTbW [AlOTCS B
KBaapaTHbIX CKObKax.

Ccbinkn Ha HeonybnnKkoBaHHbIe paboTbl He JOMYCKaTCS.

Cnucok nuTepaTypbl KOMNNEKTyeTCA B creaytoLeM no-
pagke:

5.1. HopmamueHbie akmbl

Mpuka3sbl, HOPMATHBHBIE aKTbl, METOLMYECKME MNCbMA W NPO-
uMe 3aKOHHbIE aKTbl, NATEHTbI, NONE3HbIE MOAENN HE BHOCATCS B
CMUCOK NUTepaTypbl, 0POPMNATCS B BUAE CHocok. CHocka —
npuMeYaHue, NOMeLLaeMoe BHU3Y CTPaHWUbl (MOCTpaHUYHas
CHOCKa). 3HaK CHOCKM CTaBAT Lpor nocne parmeHTa 0CHOB-
HOrO TEKCTa, rAe eCTb yNoMuHaHue 06 3Tnx UCTOYHMKax. Peko-
MEHAYeTCS CKBO3HAas HyMepaLs CHOCOK MO TEKCTY.

5.2. MlnmepHem-pecypc

1. WHTepHeT-pecypc, roe ecTb Ha3BaHWe WCTOYHMKA, aB-
TOP — BHOCWTCS B CMMCOK NUTepaTypbl (B nopsgke andgasuTa) ¢
ykasaHueM Aatbl 06palLeHns (CM. Huke npumep 0popMIEHUS).

2. Ecnun eCTb TOMNbKO CCbiflka Ha CalT — BHOCMTCS B CMMCOK
nnTepaTypbl B KOHLE, C ykasaHneM aatbl 06palleHus.

LLlernos . Hackonbko Benuka ponb MUKpodnopbl B 6uorno-
rMn BUAa-xo3suHa? XuBble CUCTEMbI: HayYHbIA 3MEKTPOHHBINA

xypHan. [octynen no: http://lwww.biorf.ru/catalog.aspx?cat_

id=396&d_no=3576 (gata obpalenuns 02.07.2012).

Kealy M. A, Small R. E., Liamputtong P. Recovery after caesar-
ean birth: a qualitative study of women’s accounts in Victoria, Austra-
lia. BMC Pregnancy and Childbirth. 2010. Available at: http://www.
biomedcentral. com/1471-2393/10/47/ (Accessed 11.09.2013).

5.3. KHuea:

ABTOp(bl) Ha3BaHWe KHWUTW (3HAK TOYKa) MECTO M3daHus
(oBOETOYME) Ha3BaHMEe M3gaTenbCcTBa (3HAK ToYka C 3ansTomn)
roA usnanus. Ecnv B kauecTse aBTopa KHUIM BbICTYNaeT pefak-
TOP, TO NOcne amunuu creayer pea.

AinamassH 3. K., Hosukos b. H., 3anHynusa M,.C., Manuk-
ka I. K., Pabuesa W. T., TapacoBa M. A. AKyLiepcTBo: y4ebHuK.
6 n3n. CI6.; 2007.

MpeobpaxeHckuin b. C., Temkun A.C., Iuxaues A.l. bonesHu
yxa, ropna u Hoca. M.: Meaunuunra; 1968.

PapauHckuit B. E., pea. MepuHeonorus: y4ebHoe nocobue.
M.: PY[H; 2008.

Brandenburg J.H., Ponti G.S., Worring A.F. eds. Vocal cord
injection with autogenous fat. 3 rd ed. N Y:Mosby; 1998

Domeika M. Diagnosis of genital chlamydial infection in
humans as well as in cattle. Uppsala; 1994.

5.4. [naea u3 kHueu:

ABTOp(bl) Ha3BaHwe rnaBbl (3HaK To4ka) B kH.: unu In; ganee
onucaxue kHur [ABTOP(bl) Ha3BaHWe KHWM (3HaK TOYKa) MECTO
W3[aHus (ABOETOYME) HA3BaHME U3faTenbCTBa (3HakK Touka C 3a-
NATON) rof n3gaHus] (LBOETOYME) CTP. OT U AO.

Kopobkos "A. Temn peun. B kH.. CoBpeMeHHble Npobnembi
tuanonorum v natonorum peyn: ¢b. Tp. T. 23. M.; 1989; 107-11.

5.5. Cmambs u3 XypHana:

ABTOp(bl) Ha3BaHWe CTaTbM (3HAK TOYKA) Ha3BaHWeE XypHana
(3Hak TOYKa) rof U3gaHus (3HaK Touka C 3ansaToi) TOM (eCrnu ecTb

B Kpyrmbix ckobkax HOMep XxypHana) 3aTeM 3Hak (ABOeTouYue)
CTpaHuLbl OT U A0.

KuptoweHkos A.lM., Coun M.I,, MBaHosa I1.C. MonukucTos-
Hble ANYHKUKK. AKyLwepcTBo u ruHekonorus. 1994; N 1: 11-4,

Brandenburg J.H., Ponti G.S., Worring A.F. Vocal cord
injection with autogenous fat: a long-term magnetic resona.
Laryngoscope. 1996; 106(2,pt I): 174-80.

Simpson J. et al. Association between adverse perinatal
outcomes and serially obtained second and third trimester MS
AFP measurements. Am. J. Obstet. Gynecol. 1995; 173: 1742.

Deb S., Campbell B. K., Pincott-Allen C. et al. Quantify-
ing effect of combined oral contraceptive pill on functional
ovarian reserve as measured by serum anti-Miillerian hor-
mone and small antral follicle count using three-dimension-
al ultrasound. Ultrasound. Obstet. Gynecol. 2012; 39 (5):
574-80.

5.6. Teauck1 doknados, Mamepuasbl Hay4YHbIX KOHGhePeH Ul

babuin A.W., Jlesawos M.M. HoBbii anropnt™ HaxoxaeHus
KynbMWHALMK SKCMEPUMEHTAmNbHOMO HUCTarMa (MUHUMETPHS).
[l cbesn otopuHonapuHronoros Pecn. benapyckb: Tes. gokn.
MwuHck; 1992: 68-70.

Canos W.A., MapwrywkuH [.H. Akywepckas TakTuka npu
BHYTpuyTpOGHOM rnbenu nnoga. B kH.: Matepuansi IV Poccui-
ckoro chopyma «Matb u guts». M.; 2000; u. 1: 516-9.

5.7. Aemopeghepame!:

MeTpoB C.M. Bpems peakuuu n cnyxoBas agantauus B HOp-
Me 1 Npu nepuhepuyeckux nopaxeHusx cnyxa. Astoped. auc...
kaHg. med. Hayk. CI16.; 1993.

5.8. lpoyee

World Health Organization. Prevalence and incidence of
selected sexually transmitted infections, 2005 global estimates.
Geneva: World Health Organization; 2011.

5.9. TpaHcnumepayus

Cnucok nutepaTtypbl NoOAaeTcs B ABYX BapuaHTax: nep-
BbI Ha A3blKe OpuriuHana (pycckos3blYHbIE MCTOYHUKN KUpWII-
nuuei, aHrnos3blYHbIe naTuHuuen), BTopoil — (References) B
poMaHckom andasute (4Ns SCoOpus M Apyrux MexayHapoa-
HbIx 0a3 AaHHbIX, MOBTOPSS B HEM BCE UCTOYHUKN NUTEpaTy-
Pbl, HE3aBMCUMO OT TOT0, UMEKTCS NN CPeaM HUX UHOCTPaH-
Hble. Ecrnn B cnncke ecTb CCbINKM HA MHOCTPaHHble nybnunka-
L1, OHU MOMHOCTbIO NOBTOPSKOTCA B CMNCKE, TOTOBALEMCS B
poOMaHckom andasure.

B pomaHckom andasute 4ns pyccKos3blYHbIX UCTOYHUKOB
TpebyeTcs cnepyrowas cTpykTypa 6ubnuorpadmyeckon ccbin-
ku: aBTop(bl) (TpaHcnMTepaums), [NepeBoa Ha3BaHUsA KHUTW N
CTaTb Ha aHIMUIACKIIA A3bIK], Ha3BaHWe UCTOYHMKA (TpaHCnUTe-
pauwus), BbIXOAHbIE AaHHbIE B UpOBOM hopmarTe, ykasaHue Ha
A3blK cTaTbyW B ckobkax (in Russian).

Mpumep:

Preobrazhenskiy B. S., Temkin Ya. S., Likhachev A. G.
Bolezni ukha, gorla i nosa [Diseases of the ear, nose and throat].
M.: Meditsina; 1968. (in Russian).

TexHonorusa NOAroTOBKM CCbINOK C UCMOMNb30BaHUEM CU-
CTeMbl aBTOMaTU4YeCKOI TPaHCNIUTEPaLIMK U NepeBOAYMKa:
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Ha caitte http://www.translit.ru moxHo 6ecnnatHo BoCnosb-
30BaTbCA NPOrpamMMoil TPaHCANTEPaLMKM PYCCKOro TekcTa B na-
TUHULY. MporpamMma o4eHb NpocTas.

Bxogum B nporpammy Translit.ru. B okoLke «BapuaHTbI» Bbl-
Bupaem cuctemy TpaHcnutepauyun BGN (Board of Geographic
Names). BctaBnsiem B cneumanbHoe nomne Becb TekCT 6ubnmo-
rpacun Ha pyCCKOM S3bIKE U HAXMUMAaEM KHOMKY «B TPAHCANTY.

Konupyem TpaHCAWTEPUPOBAHHbLIA TEKCT B FOTOBALMICS
cnucok References. lMepeBoanM Ha aHrIMNCKWIA S3bIK Ha3Ba-
HWe KHWUIW, CTaTbW, NOCTAHOBIIEHUS W T.4., NEPEHOCUM Ero B
rotoBsiluiAca cnucok. BHumaHue! Heobxooum aBTOpCKMiA
KOPPEKTHbIN nepeBod Ha3eaHus. ABTOMAaTMYECKUA nepeBof,
npegnonararwLyit BO3MOXHOE NCKaXeHWe CyTU HasBaHus cTa-
TbU, HEAONYCTUM.

ObbeaunHsem onucaHus B COOTBETCTBUN C NPUHATLIMK Npa-
BUNaMM W pedakTUpyeMm CMUCOK. B KOHLE CCbINKKM B KPyrmbix
ckobkax ykasbiBaeTcs (in Russian). Ccbinka rotosa.

Mpumepbl TpaHCANUTEPALMM PYCCKOA3BIYHBIX WCTOYHWUKOB
nuTepaTypbl ANS aHrNoA3bIYHOro 6noka cTaTbm.

KHuea: Avtor (y) Nazvanie knigi (znak tochka) [The title of the
book in english]. mesto izdaniya (dvoetochie) nazvanie izdatel'st-
va (znak tochka s zapyatoy) god izdaniya.

Preobrazhenskiy B. S., Temkin Ya. S., Likhachev A. G. Bolezni
ukha, gorlainosa [Diseases of the ear, nose and throat]. M.: Med-
itsina; 1968. (in Russian).

Radzinskiy V. E., ed. Perioneologiya: uchebnoe posobie [Per-
ineology tutorial]. M.: RUDN; 2008. (in Russian).

[masa us kHueu: Avtor (y) nazvanie glavy (znak tochka) [The
title of the article in english]. In: Avtor (y) nazvanie knigi (znak
tochka) mesto izdaniya (dvoetochie) nazvanie izdatel'stva (znak
tochka s zapyatoy) god izdaniya]. (dvoetochie) str. ot i do.

Korobkov G. A. Temp rechi [Rate of speech]. V kn.: Sovremen-
nye problemy fiziologii i patologii rechi: sb. tr. T. 23. M.;1989:107-
11. (in Russian).

Cmames u3 xypHana: Avtor (y) nazvanie stat'i [The title of the
article in english] (znak tochka) nazvanie zhurnala (znak tochka)
god izdaniya (znak tochka s zapyatoy) tom (esli est' v kruglykh
skobkakh nomer zhurnala) zatem znak (dvoetochie) stranitsy ot i do.

Kiryushchenkov A. P., Sovchi M. G., Ivanova P. S. Polikis-
toznye yaichniki [Polycystic ovary]. Akusherstvo i ginekologiya.
1994; N 1: 11-4. (in Russian).

Tesucki doknados, Mamepuasbl Hay4YHbIX KOHepeHyul

Babiy A. I, Levashov M. M. Novyy algoritm nakhozhdeniya
ku'minatsii eksperimental'nogo nistagma (minimetriya) [New
algorithm of finding of the culmination experimental nystagmus
(minimetriya)]. Il s»ezd otorinolaringologov Resp. Belarus’: tez.
dokl. Minsk; 1992: 68-70. (in Russian).

Salov I. A., Marinushkin D. N. Akusherskaya taktika pri vnu-
triutrobnoy gibeli ploda [Obstetric tactics in intrauterine fetal
death]. V kn.: Materialy IV Rossiyskogo foruma «Mat' i ditya». M.;
2000; ch.1:516-9. (in Russian).

Asmopecpepamel

Petrov S. M. Vremya reaktsii i slukhovaya adaptatsiya v norme
i pri perifericheskikh porazheniyakh slukha [Time of reaction and

acoustical adaptation in norm and at peripheral defeats of hear-
ing]. PhD thesis. SPb.; 1993. (in Russian).

OnucaHue MHmepHem-pecypca

Shcheglov |. Naskol’ko velika rol’ mikroflory v biologii vi-
da-khozyaina? [How great is the microflora role in type-owner
biology?]. Zhivye sistemy: nauchnyy elektronnyy zhurnal. Avail-
able at: http://www.biorf.ru/catalog.aspx?cat_id=396&d_no=3576
(accessed 02.07.2012). (in Russian).

6. Mpumep cnucka nuTepaTypbl, BKNIOYAKLWEro TpaHe-
NUTEPUPOBaHHbII BapuaHT:

JIUTEPATYPA

1. Kodwmapn WN.A. TeHeTnyeckas yCToM4MBOCTb K 3apaxenutio BUY un
passutuio CIMUI B nonynsauusx Poccun n conpegenbHbIX rocy-
papcTs. ABToped. auc... kaHa. uon. Hayk. M.; 2008. locTyneH no:
http://www.dnatechnology.ru/ files/images/d/0b136b567d25d4be1df
a26a8b39ec2b9.pdf (nata obpaweHus 18.09.2014).

2. Hukonaesa W.A., MakcumoBa H.P., Hukonaesa T.A., MNy3bipes B.M.
[eneynoHHbIN NONMMOpPdM3M reHa peLenTopa XeMOKUHA 5 1 puck
pasBUTUS PacCesHHOro cknepo3a B AKyTUW. FAKYTCKUIA MeauLyH-
ckuit xypHan. 2007; 2 (18): 10-12.

3. Ghorban K., Dadmanesh M., Hassanshahi G., Momeni M., Zare-
Bidaki M., Arababadi M.K., Kennedy D. Is the CCR5 A 32 mutation
associated with immunesystem-related diseases? Inflammation.
2013; 36 (3): 633-42.

4. Hinks A., Martin P., Flynn E., Eyre S., Packham J. Childhood
Arthritis Prospective Study (CAPS), UKRAG Consortium, BSPAR
Study Group, Barton A., Worthington J., Thomson W. Association
of the CCR5 gene with juvenile idiopathic arthritis. Genes Immun.
2010; 11 (7): 584-89.

5 .

6. ...

.o
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4. Hinks A., Martin P., 4. Flynn E., Eyre S., Packham J. Childhood
Arthritis Prospective Study (CAPS), UKRAG Consortium, BSPAR
Study Group, Barton A., Worthington J., Thomson W. Association
of the CCR5 gene with juvenile idiopathic arthritis. Genes Immun.
2010; 11 (7): 584-89.

Etc.

7. Ewe pa3s HanomMuHaem, 4To PUCYHKM, CXEMbI, hoTorpacum n npo-
YN MNNKCTPATMBHBIA MaTepuan B NeyaTHo Bepcum xypHana oy-
[€T BbINONHEH B YePHO-6eNOM BapuaHTe.

[ns ecex cmamel, umeroujux DOI, uHdekc Heob6xodumo
yKa3bleamb € KOHUe 6ubnuozpaghuyecko20 onucaHusl.

OTBETCTBEHHOCTb 3A MPABUINIbBHOCTb BUBINKNO-
FPAOUYECKUX OAHHBIX HECET ABTOP.

ABTOPCKOE NPABO
Pegakums otbupaet, rotoBuT K nybnukauuu n nybnmkyert

nepegaHHble ABTOpamu maTepuansl. ABTOPCKOE NpaBo Ha KOH-

KPETHYI0 CTaTbl0 NPUHAANEXUT aBTOpaM CTaTbu. ABTOPCKNNA ro-

Hopap 3a nybnukauuu ctaTeir B XXypHane He BbinnayuBaeTcs.

ABTOp nepepaet, a Pegakuus npuHuMaeT aBTopckue MaTtepua-

Nbl Ha CNegyLmMX YCIoBUsIX:

1) Pepakuun nepefaetcs npaBo Ha 0GOPMIEHUE, U3faHwe,
nepegavy XypHana ¢ onybnukoBaHHbIM MaTepuanom ABTo-
pa 4na uenen pedepupoBaHus ctaten 13 Hero B Pedhepa-
TMBHOM XypHane BUHUTW, PHIL, n 6a3ax gaHHbIX, pacnpo-
cTpaHeHue XypHana/aBTOpCKMX MaTepuarnos B neyvaTHbIX 1
ANEKTPOHHbIX U3AAHNAX, BKMOYAS pasMeLLleHne Ha BbibpaH-
HbIX MO0 co3aaHHbIX Pepakuueit cantax B ceT MHTEpHET
B Llensx AocTyna K nybnukauum B MHTEPAKTUBHOM peXunMe
ntob0oro 3aMHTEPecoBaHHOrO NuLia 13 Nboro MecTa u B fko-
Boe Bpems, a Takxke Ha pacnpocTpaHeHue XypHana ¢ ony-
BrimkoBaHHbIM MaTepuanom ABTopa no NOAMMCKE;

2) TeppuTOpus, Ha KOTOPOW paspellaeTcs MCnonb3oBaTh aB-
Topckuin maTtepuan, — Poccuitckas ®egepauus un cetb WH-
TEPHET;

3) cpok gencteus Jorosopa — 5 ner. 1o uCTeYEHUM yKasaH-
HOro cpoka Pepakums ocTasnset 3a coboit, a ABTOp noa-
TBEPXAaeT 6eccpoyHoe NpaBo Pefakuuu Ha NpOAOMKEHUE
pa3MeLLeHUst aBTOPCKOro Matepuana B ceti IHTepHeT;

4) Pepakumsa Bnpase Mo CBOEMy YCMOTpeHuo 6e3 kakux-nmbo
cornacoBaHuin ¢ ABTOPOM 3aknoyaTb 4OrOBOPbI W COrnaLle-

HWSI C TPETLUMU NULLAMW, HANpPaBNEHHbIE HA JOMONHNTENb-
Hble Mepbl MO 3alLnTe aBTOPCKNX W U3LaTeNbCKUX Npas;

5) ABTOp rapaHTupyeT, YTo ucnonb3oBaHue Pepakumen npe-
[OCTaBMEHHOrO MM MO HacToswwemy [loroBopy aBTOPCKOro
MaTepuarna He HapyLUMT nNpaB TPETbUX NuL;

6) ABTop ocTaBnsieT 3a coboit NpaBo WUcnonb3oBaTb Npeao-
CTaBMeHHbI Mo HacTosLeMy [loroBopy aBTOpCKUiA MaTepyu-
an camoCTosTeNbHO, NepeaaBaTh Npasa Ha Hero no 4oroBo-
py TPETbUM nMLaM, ECIN 3TO HE MPOTUBOPEYMT HACTOSLLEMY
[orosopy;

7) Pepakuusi npepoctaBnsieT ABTOPY BO3MOXHOCTb 0€3B03-
ME3[HOro MONyYeHMs CNpaBku C ANEKTPOHHBIMW agpecamu
ero ouumansHon nybnukauyum B cetn VHTepHerT;

8) npw nepenevaTke CTaTbW WX €€ YACTW CChINka Ha NEPBYIo
nybnukaumio B XXypHane obsasatensHa.

NOPAOOK 3AKNIOYEHMA 0OrOBOPA U UBMEHEHWUA EFO
YCNOBUIA

3aknioyeHnem [loroBopa co CTOpOHbl Pepakuum sBnsetcs
onybnukoBaHue pykonucu fanHoro AeTopa B xypHane «Russian
Medical Visualization» 1 pa3melleHue ero Tekcta B cet WHTep-
HeT. 3akntoueHnem [Jorosopa co CTOPOHbI ABTOPA, T. €. MOMHBIM 1
©€30roBopoYHbIM NpUHATUEM ABTOPOM yCOBWiA [loroBopa, SBNsi-
eTcs nepegaya ABTOPOM PYKOMUCH 1 SKCMIEPTHOTO 3aKITIOYEHNS.

PELIEH3UPOBAHME

Cratbu, NoCTynMBLUKE B peaakuunio, 0653aTenbHO peLeHan-
pytotcs. Ecnm y peljeHseHTa BO3HMKAKOT BOMPOChI, TO CTaTbs C
KOMMeHTapusMi peLieH3eHTa Bo3BpaljaeTcs AsTopy. [atoi
NOCTYNNeHUs cTaTbi cuuTaeTca garta nonyyeHus Pepakunen
OKOHYaTENbHOrO BapuaHTa cTaTbu. Pepakuus ocTaBnsieT 3a
coboi NpaBo BHECEHWS PEAAKTOPCKUX UMEHEHWNN B TEKCT, He
NCKaXatoLLMX CMbICna CTaTby (MUTepaTypHas u TexXHomornye-
ckas npaBka).

ABTOPCKWE 3K3EMMNNAPLI XXYPHANA

Penakumns obs3yetcs Bbigath ABTopy 1 ak3emnnap XKypHa-
na c ony6nmKoBaHHOM pyKonuCbio. ABTOPbI, NPOXMBalOLNE B
Cankt-lNeTepbypre, nonyyaoT aBTOpCkMin ak3emnnsp KypHana
HenocpeAcTBeHHO B Pepakumu. ViHoropogHum ABTopam aBTop-
CKWiA ak3emnnap XypHana BbICbINAETCa Ha afpec asTopa no
3anpocy.

ALPEC PEOAKLMK

194100, Cankt-MeTtepbypr, JiutoBckas yn., 2
e-mail: 1t2007@inbox.ru. Cait xypHana: http://www.gpmu.org/
science/pediatrics-magazine/Russian_Biomedical_Research
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