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MpenctaBneH aHanus pesynbTaToB NneyeHnss 531 naumeHTa ¢ nepenomamy NPoOKCUMAnbHOIO OTAena nievYeBon Koc-
TW. YcTaHoBneHo, 4Yto norpyxHon MOC BHe 3aBMCMMOCTU OT MUHEpParnbHOW MMOTHOCTU KOCTHOW TKaHu obecneynBaeT
xopoLune yHKUMoHarbHble pedynbTtaTtbl. Pe3ynbtarbl KOHCEPBATUBHOIO NEYEHUS B 3HAYUTENbHOW CTeneHn onpeaens-
10TCS1 NIPEMOPOUAHBIM COCTOSIHMEM KOCTHOM TKaHu. Mpu MKC = 4 MM y 6onblUMHCTBa NauueHToB B TedeHue 1 roga go-
cTuratoTcs xopolume dyHKUMoHanbHble pesynbtaTthl. [Mpn MKC < 4 mm — ygosneTtsopuTenbHble. MNproputeTtom obnagaet
norpyxHot MOC, Haunyu4wue pesynsTatbl o6ecnevmBaeT BUOC, koHCepBaTUBHOE neveHne LenecoobpasHo y nauueH-
TOB CTapLUMX BO3PACTHbIX rPpynn Npu yAOBNETBOPUTENBHON MUHEPAbHOWN MIIOTHOCTU KOCTHOM TKaHMW.

Kntodesnie crnosa: nepenom, nne4vyo, MHOEKC KOPTUKarbHOro Cro4.
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BASIS FOR CHOICE OF TREATMENT OF PATIENTS WITH FRACTURE
OF THE PROXIMAL HUMERAL
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In the article reported the results of analysis of the treatment of 531 patients with fracture of the proximal humeral. As
part of the study it was shown that using of the external osteosyntesis provides good results, which are not depend on
bone mineral density. The results of the conservative treatment depend on premorbid condition of the osseous tissue.
Whence external osteosyntesis is more convenient, the method of intramedullary fixation provides better results, and
conservative treatment is reasonable for elder year class with normal bone mineral density.

Key words: fracture, humerus, index of cortical bone.

Mepenombl MNpokcMMmarnbHOW TpeTW NriedeBol  TpaBma, [Oenupuii, Ncuxudyeckoe 3abonesaHue),

KocTu coctaBnaT 5-10% Bcex nepenomoB ckene-
Ta, U3 Hux 6onee 80% coctaBnsaoT nuua ctape 60
net [5, 6, 7]. MNMpu BbIGOpe meToda neYeHnss pyko-
BOACTBYIOTCH TUMOM MeperioMa, COCTOSIHUEM KOCTM,
KOoMopOnaHbIM OHOM 1 PYHKLMOHAMBHBIMW 3anpo-
camu naumeHTa [2 ,4, 8, 9]. Bbibop mMeToga nede-
HUSA «BbICOKO3HepreTudecknx» (OTI, katoTpaBma)
nepenioMoB MnfedYeBon KOCTU onpeneneH HegocTa-
TOYHO YeTKO, O0AHaKo OBGOCHOBaHHLIMU ABMSATCSA
nokasaHma K octeocuHTesy [1, 3]: nCMXoMoTopHOE
BO30yXAeHne nocTpajaBliero (4epenHo-mo3roBas

yrposa nepdopaumm Koxun KOCTHbIMU OTIOMKaMMu,
OXUpeHune 2—3-1n cTeneHun, ctapyeckmin Bo3pacrT, 3a-
KpbITble Mepenombl C NOBPEXAeHWeM MarucTparb-
HbIX COCYAOB, MHOXeCTBEHHble GunarepanbHble
nepenombl, OTKPbITble MepenoMbl, COYeTaHHble C
TpaBMOW rpyAHON KNETKW.

Llenb nccneposaHua — B ABYX rpynnax 60mbHbIX
C pasnuyHbIMK MO MEeXaHn3My TpaBMbl Nepenomamu
MPOKCMManbHOro oTAena nnevYeBon KOCTU BbISIBUTH
0COBEHHOCTU «BbICOKO3IHEPreTUYecknx» nospexae-
HWIA, NpoaHanu3vMpoBaTb pesyrnbTaTbl NPUMEHEHUSs
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pasnuyHbIX METOAOB NEYeHUs OaHHbIX NepenomoB
Ansa onpegeneHns Hanbonee adpPEeKTUBHOrO.

Marepuanbi u meToabl UCCNEAOBAHNS

C wucnonb3oBaHuem wkanel DASH nposeaeH
aHanua pesynbTaToB neyeHus 531 naumeHTta c ne-
penomamMmy NpoKCMMarnbHOro oTaena nrevYeBon Koc-
1 B nepuoa ¢ 2004 r. no 2013 r. 8 MBY3 «'BCMTI»
r. HoBouepkaccka. Mo 6uocoumanbHbIM npusHakam
HabnaeHns OHW pacnpegenunucb  Creaylwmum
obpasom: mMyxunH — 196 (35,1%), xeHwnH — 363
(64,9%), B Bo3pacTe oT 18 oo 29 net — 47 (8,4%),
oT 30 po 39 net — 54 (9,7%), ot 40 go 49 net —
77 (13,8%), ot 50 po 59 net — 147 (26,3%), cTapLie
60 net — 234 (41,9%) noctpagasLmx (puc. 1).

o 1 vyaca ¢ MOMeHTa TpaBMbl MOCTYNUIIO
187 (33,5%), ot 1 go 2 yacos — 169 (30,2%), ot 2 Ao
6 yacos — 89 (15,9%), oT 6 oo 12 yacos — 47 (8,4%),
oT 12 go 24 vacoB — 42 (7,5%), 6bonee 12 yacos —
25 (4,5%) noctpagasLumx (puc. 2).
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PaHHWIA norpy>kHOM ocTeocnHTes (B Nepeble 6 YacoBs)
6bin BbINOnHeH y 9 naumeHToB (7,4%), oT 6 oo 12 ya-
coB—Yy 14 (11,6%), ot 12 go 24 yacos —y 18 (14,9%),
B 1-3-n cytkn —y 33 (27,3%), B cpoku 6onee 3 CyToK —
y 47 naumnentoB (38,8%). pynny | coctaBummn 326
OOMbHbIX, M3 HWX C 3aKpbiTbiMW MNepenomMamm —
319 (97,9%%), oTkpbITbIMU — 7 (2,1%). BospacT Bapb-
mposan ot 18 go 92 nert, cpegHun BospacT B | rpyn-
ne — 58,2+4,1 roga, >xeHwmH — 231 (70,9%). MNpynna Il
BKrtodana 205 6onbHbIX, Bo |l rpynne Takke npeobna-
Aanu xeHwmHbl (58,0%), ux 6bir1o meHbLe Ha 12,9%
no cpaBHeHWo ¢ | rpynnon, nocTpagasLUMX BO3pacT-
How rpynnbl ctapwe 60 net — 46,3%, cpeagHuii BO3-
pact naumeHTos Il rpynnbl — 54,2+5,3 roga. 3akpbITbiX
nepenomoB 6bIno MeHbLue Ha 8,6% No cpaBHEHMIO C
| rpynnon, ogHako oHu Takke npeobnaganm — 89,3%.

Pesynbrarbl
W3 tabnuupl 1 BUAHO, 4TO B | rpynne cpeamn KoH-
CepBaTUBHO NPOJSIEYEHHbIX NALUNEHTOB OTMEYEHO 28
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Puc. 1. Pacnpe,qeneHme naumeHToB 06eunx KMMHUYECKNX rpynn no nony un Bo3pacty

o 1vaca; 187; 34%

=12 yacoe; 25; 4%

1-2 yaca; 169; 30%

2-6 qacos; 89; 16%

12-24 yacos; 42, 8% g 49 wacos: 47: 8%

Puc. 2. CpOKI/I nocTynneHna naumMeHToB C neperioMmamu npOchmaanon TpeTn nneva

HabniogeHna cucrematuaunposanmce no AO/
ASIF, onpepenanu WHOEKC KOPTUKanbHOrO Crios
(MKC) [2, 4, 8, 9]. N3 Bcex NepenomoB NpoKCcMMarib-
HOW TpeTW NfeYeBON KOCTW 3aKpbITbiX MEpPenomMoB
502 (94,5%), oTkpbiTbiXx — 29 (5,5%). HabnogeHus
ObINn pasgeneHbl B 3aBUCUMOCTU OT 0coBeHHOCTEN
TpaBMbl: MaUMeHTbl C «ObITOBbIMMY» Mepeniomamm
obbeavHeHbl B | rpynny, naumneHTbl C «BbICOKOIHEP-
reTmyeckumm» nepenomamm coctasunu Il rpynny.

(10,9%) ocnoxHeHHbIX cny4vaeB. Mpu 3akpbITbIX ne-
penomax oTMeyeHo 25 (9,9%) OCMOXHEHHbIX cny4a-
€B: OrpaHNYeHne aMnnmTyabl OBMXEHUA — 12 (4,7%);
aedopmaums, ykopoderHme — 3 (1,2%); HapyLleHue
npouecca koHconuaaumm — 4 (1,6%); nnekcut nne-
YyeBoOro cnneTteHus (napes) — 4 (1,6%); nnekcut nne-
yeBoro cnnetenuda (napanud) — 1 (0,4%); rHowHbIE
ocrnoxHeHus (msarkve Tkanm) — 1 (0,4%). Y naumeH-
TOB C OTKPbITbIMY NepenoMamu BeisiBneHo 3 (75,0%)



Tabauuya 1

MecTHbIe OCnoXHeHusA nepeinomoB nnevyeBoun Koctu B | rpynne

KnuHuyeckas rpynna, 3aKpbIiTble OTKpbITbIE

meTop neyeHus n % n | %
KoHcepBaTuBHbIV n =25 n=3
OrpaHnyeHne aMmnnNuTyabl ABUKEHUN 12 4.7 2 50,0
Hedopmauuns, ykopoyeHve 3 1,2 0 0
HapyleHne npouecca KoHconvaalmm 4 1,6 0 0
MnekcuT Nne4eBoro crnneteHns (napes) 4 1,6 0 0
[MnekcnT Nne4yeBoro cnneTeHns (napanuy) 1 0,4 0 0
"HOMHbIE OCNOXHEHWS (MATKNE TKaHW) 1 0,4 0 0
"HOVMHbIE OCNOXHEHWS (OCTEOMUENNT) 0 0 1 0
AnnapaTbl Hapy>KHON dhnKcauum n=4 n=3
OrpaHnyeHne amnnnTyabl ABUKEHUN 2 54 1 33,3

"HOWMHbIE OCNOXHEHMSA (MATKNE TKaHW) 1 2,7 2 66,7
["HOMHbIE OCNOXHEHWS (OCTEOMUENNT) 1 2,7 0 0
HakocTtHbin MOC n=3 n=0
OrpaHunyeHne aMnNNnTyAbl ABVXEHWUN 1 6,7 0 0
[MnekcuT nnevesoro cnneteHns (napes) 1 6,7 0 0
["HOMHbIE OCNOXHEHUS (MATKNE TKaHW) 1 6,7 0 0
WHTtpamegynnapHein MOC n=1 n=0
OrpaHuyeHne aMnNNUTyAbl ABVXKEHWUN 1 7,4 0 0
NToro 33 10,3 6 85,7
Tabauya 2
MecTHble OCNOXHeHUs nepenomMmoB nnevyeBou Koctu Bo |l rpynne
KnuHuyeckas rpynna, 3akpbIiTble OTKpbITbIEe
MeToA neyvyeHus n % n | %
KoHcepBaT1BHLIN n=38 n=2
OrpaHuyeHve aMnnNnTyabl ABUKEHNI 2 2,2 0 0
Hedopmauus, ykopoyeHve 2 2,2 0 0
HapyLwweHue npouecca KoHconugaumm 1 1,1 1 50
MnekcuT nneyeBoro cnneTeHus (napes) 2 2,2 0 0
lMnekcuT nneyeBoro cnneTenns (napanuy) 1 1,1 0 0
["HOViHbIE OCNOXHEHUS (MSATKMEe TKaHW) 0 0 1 50,0
Annapatbl HapyXHOW mKcaumm n=6 n=>5
OrpaHnyeHne aMmnnuTyabl ABUKEHUN 2 14,3 1 12,5
HapylieHne npouecca KoHconvaaumm 1 7.1 1 12,5
lMnekcuT nneyeBoro cnneTeHus (napes) 1 71 0 0
lMnekcuT NnneyeBoro cnneTeHus (napanuy) 1 7.1 2 25,0
["HOMHbIE OCNOXHEHUS (MArKMEe TKaHK) 1 7.1 1 12,5
HakocTHein MOC n=4 n=2
OrpaHuyeHve aMnnNnTyabl ABUXKEHNI 2 4.8 0 0
HapylweHune npouecca KoHconvaaumm 1 2,4 1 25,0
MnekcuT nneyveBoro cnnetexHvs (napes) 0 0 1 25,0
"HOMHbIE OCINOXHEHUS (MATKME TKaHW) 1 2,4 0 0
WuTtpameaynnsapHbin MOC n=1 n=1
OrpaHunyeHne aMmnnuTyabl ABUKEHUN 1 2,6 1 12,5
Wtoro 19 10,4 10 45,5

MECTHBIX OCIMOXHEHMWS: OrpaHMyeHve amnnuTyabl
aswxeHui — 2 (50,0%); rHOMHbIE OCNOXHEHUs (OCTe-
muenut) — 1 (25,0%).

Bo Il rpynne (Tabn. 2) npu KOHCEpBaTUBHOM Iie-
YeHumn ocnoxHeHnst otmeydenrbl y 10 (11,0%) nauyneH-
TOB, M3 HUX C 3aKpbITbiMK Nepenomamu — 8 (8,9%),

¢ oTKpbITbiMU — 2 (100%). Y naumMeHToB C 3aKpbITbl-
MW neperioMamu BCTpeYanucb crieqytolmne ocrnox-
HEHMS1 KOHCEepPBaTUBHOIO JleYEHMUs: OrpaHuYeHue
aMnnuTyabl OBMKEHWUIA (MMMOUOKMEHT-CUHOPOM) —
2 (2,2%) nauveHTa; gedopmaumsi, yKOpodeHune —
2 (2,2%); HapyweHune npolecca KoHconvgauun —
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1 (1,1%); nnekcuT NneyeBoro crnneTeHus (napes) —
2 (2,2%), nnekcuTt NneYeBoro cnneTeHus (napanuy) —
1 (1,1%). Npw NeyeHUn oTKPbITLIX NEPENIOMOB METO-
Aom ckenetHoro BbiTshkeHud no 1 (50,0%) cnyyaio
OTMEYEHbl HapyLIEHWs MpoLecca KoHconuaaumm u
FHOMHbIE OCITOXXHEHUS B Npeferniax MArkux TKaHew.

PesynbTaTbl KOHCEPBATUBHOMO NEYEHUs, YYTEH-
Hble B | KNMHUYeCKoM rpynne, okasanucb cneayoLm-
Mu: xopowme — 154 (59,9%), yaosneTBopuTenbHble —
82 (31,9%), HeygoBneTBopuTenbHble — 21 (8,2%). Y
naumeHToB |l rpynnbl, NPONEYEHHbIX KOHCEpBaTMB-
HO, YCTa@HOBIIEHO yBenuuyeHune obLuero konuyecTsa
YOOBETBOPUTENBHBIX PE3YNbTaToB feYeHus no
wkane DASH po 42 cnyyaeB (46,2%) 3a cyeT CHu-
XeHusa xopowunx pesynbTaTtoB o 44,0% v Heynos-
netsoputeneHbix 40 9,9%. Y nauumeHToB | rpynnbl,
nporneYeHHbiX KoHcepBaTuBHo (puc. 3), ¢ UKC =
4 MM xopolumnx pesynbTatoB neyeHusa 115 (73,2%),
yooenetBoputensHblx — 40 (25,5%%), HeyposneT-
BoputenbHbiX — 2 (1,3%), npn UKC < 4 mm xopoLume
pes3ynbTaTbl fedeHust yctaHoeneHsl y 39 (39,0%),
yaoBsneTBoputenbsHole — y 42 (42,0%), HeygoBneT-
BopuTenbHble — y 19 (19%). Bo Il rpynne y nauu-
€HTOB, MPOJIeYEHHbIX KOHCepBaTUBHO, Ny, ¢ MKC =
4 mm — 53 (58,2%), ¢ IKC <4 mm — 38 (41,2%), cpe-
aun noctpagaswmx ¢ MKC = 4 mm npeobnaganu xo-
powwue pesynbtatbl B 40 (75,5%) HabnogeHusx, ¢
WKC < 4 mm — yposneTtBoputenbHble — 29 (76,3%).
Mpn NKC = 4 MM He GbINO HEYOOBNETBOPUTENBHbIX
pe3ynbTaToBs, a y naumeHToB ¢ MIKC < 4 MM He 6bino
XOpOLUMX pe3ynbTaToB neveHns (puc. 3).

AH® 6bIn0 nponeveHo 62 naumeHTa, B | rpynne —
40 (64,5%), Bo Il — 22 (35,5%). 51 (82,3%) naumeHT C
3aKpbITbIMW NepenomMammn NporeyYeHbl: CTEPKHEBBIM

HKC =4

13; 25%

2; 1%
40; 25%
115; 74%

40; 75%

O Xopowwe

B ¥a08neTBOPHTENbHbIE

AH® — 18 (29,0%), cnmueBbim AH® — 19 (30,6%),
cnuue-ctepxHeBbiM AH® — 14 (22,6%). 11 (17,7%)
nauneHToB C OTKPbITbIMU MeperioMaMm NposieyeHsbi:
crepxHeBbiM AH® — 7 (11,3%), cnuueBbim AH® — 3
(4,8%), cnuue-ctepxxHeBbiM AH® — 1 (1,6%).

B | rpynne (tabn. 1) cpegn naumeHToOB, Nporne-
YeHHbIX AH®, v 7 (17,5%) BbISABNEHbI OCIOXHEHUS,
npu 3akpbiTbix nepenomax — 4 (10,0%), npu OTKpbI-
TbiIX — 3 (7,5%): orpaHuyeHne aMnnuTyabl ABMXKEHUN
BblsiBMeHo y 2 (5,0%) nauneHToB C 3aKpbITbiM 1 Yy 1
(2,5%) — C OTKPbITEIM NEPENOMOM, FTHOMHbIE OCMOX-
HeHus ycTaHoBneHbl y 4 (10,0%) nauneHToB Npu 3a-
KPbITbIX Nepenomax.

Bo Il rpynne (Tabn. 2) n3 22 nauneHToB C nepe-
fioMamMy MNpOKCMMarnbHOro oTAena MneyeBow Koc-
W, nponeyeHHbIXx AH®, OCrnoXHEeHUs OTMeYeHbl Y
11 (50%). MNpwn 3aKpbITbIX Nepenomax ycTaHOBMNEHbI
crneayoLwmne OCNOXHEHNS: OrpaHuYeHne aMmnnuTyapl
aBmwkeHnn — 2 (14,3%), HapyLLeHne KoHconuaaumm —
1 (7,1%), nnekcuT nneyeBoro cnneTteHns (napes) —
1 (7,1%) (nogmblieYHbI HepB ObIN NOBpPEXAeH na-
TepanbHOW cnuuen), NIeKCUT Nre4YeBoro CrnneTeHus
(napanuy) —1 (7,1%), rHOMHbIE OCNOXHEHUSA (MSATKME
TkaHu) — 1 (7,1%), Bcero 6 (42,9%). Mpun OTKPbITLIX
nepernomMax: orpaHVyYeHne aMmnnuTyAbl OBUKEHUA —
1 (12,5%), HapylweHre npouecca KoHconuaaumm —
1(12,5%), nnekeuT nreveBoro cnneTeHns (napanuy)—
2 (25,0%), rHoviHble OCMNOXHEeHUs (MArkne TKaHu) —
1(12,5%), Bcero 5 (62,5%).

B | rpynne npeobnaganu Tunel nepenomos B n C
B CTapLUMX BO3PACTHbIX FPynnax, YTo He Nno3BONumo
NpoBOAUTL MONHOLEHHbIe peabunuTaunMoHHble Me-
ponpuATUA N HEeraTUBHO OTPa3nIoCh Ha pesyrnbTaTax
neyexus. B Tevernve 1 roga y 3 (7,5%) naumeHToB

HKC <4
9; 24%

O HeygosneTBopHTENbHbIE

Puc. 3. PesynbTaThl KOHCEPBATUBHOIO NEYEHUS NALMEHTOB, BHYTPEHHAS WKana | — knnHuyeckas rpynna,
HapyxHas wkana |l — knmHuyeckas rpynna



C 3aKpbITbIMW NeperioMamu OTMEYEHO yXyAlleHune
pes3ynbTaToB NeYeHnsi C yAOBNETBOPUTENbHbIX 4O
HeyOoBNeTBOpUTENbHbLIX, YTO 6bino 06ycnoBneHo
pasBMTMEM acenTuyeckoro Hekposa y 1 (2,5%) na-
umMeHTa, agreausHoro kancynuta y 2 (5,0%) naum-
€HTOB. Y MauueHTOB C 3aKpbiTbIMW NepenoMammu B
| rpynne, nponedeHHbix AH®, xopolume pesynbTaThbl
BbinnoTmeYeHbly9(24,3%), yooBneTsoputenbHble —
y 18 (48,6%) wn HeygoBneTBOpUTENbHbIE — Y
10 (27,0%). Takum obpa3om, KONIM4ECTBO HEeyaoB-
neTBOpPUTENbHBIX pPe3ynbTaToB YBENUYMIOCH C
17,5% po 25,0%. lNpu OTKpbITEIX Nepenomax B
| rpynne 6binn ycTaHOBMEHbI TONbKO YA0BNETBOPU-
TenbHble pe3ynbTaThl — 3 crny4as.

PacnpegeneHue pesynbtatoB neveHus AH® Bo
Il rpynne cnepytoulee: xopowux pesynbtatos — 4
(18,2%), yoosnetBoputenbHbix — 13 (59,1%), He-
yAoBneTBopuUTenbHbIX — 5 (22,7%).

Mo WKC Habniogexus B | rpynne nponeyeHHble
AH® pacnpegenunucs pasHomepHo no 20 cnyda-
eB (puc. 4). MNMpn UKC = 4 mm xopowmnx pesynbTa-
ToB 8 (40,0%), yoosnetBoputensHbix — 10 (50,0%),
HeygosneTBopuTenbHbix — 2 (10,0%), npu UKC <
4 MM xopoumx pesynbtaTtoB — 1 (5,0%), yaosnetso-
putenbHbiX — 11 (55,0%), HeyA0BNEeTBOPUTENBHbLIX —
8 (40,0%). Y noctpagaBwmnx c neperoMamum TUMNoB
B n C no AO, nponeyeHHbix AH®, npemopbuagHoe
COCTOSIHME KOCTW BNUANO Ha pesynbTaThl NeYeHus,
4YTO NOATBEPXKAAeTCs YBeNnM4yeHneM Konm4ecTsa He-
YAOBMNETBOPUTENbHBIX pe3ynbTaToB IleyeHusa npu
MKC < 4 mm. Cpean nauneHToB, nponevyeHHbix AHOD,
Bo Il rpynne nuy ¢ UKC = 4 mm 6bino 9 (40,9%), ¢
MKC < 4 mm — 13 (59,1%), npeobnaganu ygosnet-
BOpuTenbHble pesynbtaTtbl nieveHns — 13 (59,1%)
cnyyaes. Mpu neyeHnn AH® y naumenTos ¢ MKC =
4 MM He ObINO HeyaOBNETBOPUTENbHBIX pe3ysbTa-
TOB neyeHus, y nauneHtoB ¢ MKC < 4 MM He 6bino
XOPOLUNX pe3ynbTaToB fIeYEHHUs.

UKC =4

4; 44%

: 10%
8; 40%
10; 50%

5; 56%

O Xopowmwe

B YgosnetsopUTenbHbIE

B o6eunx rpynnax norpyxHot MOC npumeHsincs B
121 cnyuyae, B | rpynne — y 29 (24,0%) 60nbHbIX, BO
Il rpynne —y 92 (76,0%). BUOC (UHN, PHN) npume-
HAncs y 60 nauneHToB (49,6%), Npu 3aKpbITbIX Nepe-
nomax —y 52 (43,0%), npu oTkpbITbIX — Yy 8 (6,6%).
MOC npsimow y3Kom NnacTUHOW C YrIoBOW CTabuIib-
HocTbto (LCP, LCDCP) BeinonHeH y 61 (50,4%) noc-
TpagaBLUero, U3 HUX C 3aKpbITbIMW NepenoMamm —
57 (47,1%), c oTkpbITbiMU — 4 (3,3%). Cpean nauu-
€HTOB, nepeHecwmnx norpyxHon MOC, noctpagas-
WX ¢ 3akpbiTbiMu nepenomamun 109 (90,1%), ¢ oT-
KpbITbiMK — 12 (9,9%).

B | rpynne MeToamMkn HAaKOCTHOIO U MHTpaMeayn-
NSIPHOrO OCTeOoCUHTE3a ObINN NPUMEHEHBI TOMBKO Y
NnauneHTOB C 3aKpbITbIMM NepenomamMu. Tunel nepe-
nomos no AO pacnpegenvnuce criegyowmm obpa-
3om: B2 -9 (31,0%); B3 -3 (10,3%); C1 -8 (27,6%);
C2-5(17,2%); C3 — 4 (13,8%), Bcero 29 Habnoge-
Hui. B | n Bo Il rpynnax metoamku HakocTHoro MOC
n BNOC ObinM NpMMeEHEeHbI NPaKTUYECKN B paBHOM
konuuyectee cny4daes: 14 (48,3%) un 15 (51,7%), 46
(50,0%) 1 46 (50,0%) cooTBETCTBEHHO.

B | rpynne nepegHvin 0enbToBNAHO-NEKTOPanbHbIN
goctyn (MAMN4) 6ein npumeHéH y 20 (69,0%) nauw-
€HTOB, peXe HapyXHbIA TPaHCOENbTOBUAHBIN JOCTYN
(HTAO) -9 (31,0%). Mpn BUOC MAMAQ 6ein npyMeHeH
y 11 (38,0%) nauuerTos, HTOO —vy 3 (10,3%), npu Ha-
koctHoMm MOC MAMNA 6ein npumeHeH y 9 (31,0%) nauu-
eHTtoB, HTOO -y 6 (20,6%). Y nauueHTos Il rpynnbl npe-
umyLLLecTBeHHO ucronb3osancs MAMQ4 — 58 (63,0%),
ManouHBa3ueHbIA goctyn (MULO) — 27 (29,3%), HTALO
NPUMEHSANCH B €AMHNYHBIX cnyyasx — 7 (7,6%). Bo I
rpynne BUOC (n=46) BbINONHANCS NPENMYLLECTBEHHO
yepes MU — 25 (53,3%), pexe C Mcnonb3oBaHUEM
nang — 20 (43,5%), HakoctHein MOC BbINONHANCA
yepes M40 B 38 (82,6%) cry4asx.

Mpn HakoctHom MOC B | rpynne oTme4yeHo

3 (20,0%) ocCnOXHEHHbIX crnyvas: orpaHuyeHue
MKC <4
5; 38%
1; 5%
: 40%

11;55%

8; 62%

O HeyaoesneTEOpHUTENbHBIE

Puc. 4. Pesynbtathl neyeHus AH®, BHyTpeHHsAS wkana — | knnHudeckas rpynna,
HapyxHas wwkana — |l knuHu4eckas rpynna
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B YaoeneteopHTEnbHbIE
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Puc. 5. Pesynbtathl neyeHuns norpyxHeim MOC, BHYTPEHHSIA WKana — | KnuHudeckas rpynna,
HapyxHas wkana — Il knMHW4eckas rpynna

amnnuTyabl ABWXEHWIN, 0OyCcnoBneHHOe WMMNUDK-
MEHT-CUHAPOMOM, Obino yctaHoBneHo y 1 (6,7%)
naumeHTa, NJEeKCUT MNfIeYeBOro cnreTeHnsa (napes)
ATporeHHoro reHesa — 1 (6,7%) cnyyan, BocnaneHve
onepaumnoHHon paHbl — 1 (6,7%). B ogHom cnyyae
(7,4%) ncnonb3soBaHus BNOC 6bin BbISBNEH KNUHU-
YeCKM 3HaYMMbIN UMNUAXMEHT-CUHAPOM (Tabn. 2).

Cpeon nauMeHTOB, MNEpeHecLUnX HaKOCTHbIN
MOC, Bo Il rpynne OCNoOXHeHWUs1 yCTaHOBMEHbI Yy
6 (13,0%), U3 HUX MNpu 3aKpbITbIX Mepenomax —
4 (9,5%), otkpbITbix — 2 (50,0%). Y naumeHTOB C
3aKpbITbIMKM NepenioMamMun BbISIBIEHbl  CrieaytoLme
OCINOXHEHMS: OrpaHNyYeHne amnnmTyabl ABMKEHUA —
2 (4,8%), HapyweHue npouecca KoHconuaaumm —
1 (2,3%), rHOMHbIE OCMOXHEHWS (MSArkue TKaHW) —
1 (2,3%); C OTKPbITbIMU: HApYLLEHNE NpoLIecca KOHCOo-
nvpaumm — 1 (25,0%), NneKkcuT NnevyeBoro cnieTeHus
(napes) — 1 (25,0%). Y naumeHTOB, KOTOPbLIM ObIN BbI-
nonHeH BUOC nepenomoB npokcumanbHOro otTaerna
nneyeBomn KOCTU, ycTaHoBneHo 2 (4,3%) cny4vas orpa-
HMYeHus aMmnnuTyabl ABvkeHni: 1 (12,5%) oTKpbIThIN
nepenom, 1 (2,6%) 3aKkpbITbIi EPENOM, KIMHUYECKU
NposBMAABLUMECH UMMUKMEHT-CUHAPOMOM.

B | rpynne B cpoku 6 mecqueB — 1 roa pesynbTa-
Tbl UHTPamedynnapHoro n HakoctHoro MOC no kpu-
Tepusim DASH He M3MeHsnMCb: XOpoLLnX pesynbTa-
ToB 26 (89,7%), yoosnetBoputenbHbix — 2 (6,9%),
HeygoBsneTBoputenbHbix — 1 (3,4%). MNpn BUOC
(n=14) xopowwue pesynbTatbl ObINW MOMYyYEHbI Y
13 (92,9%) nauueHTOB, YOOBNETBOPUTENbHbLIE — Y
1 (7,1%), npu HakocTHoM MOC (n=15) xopowmnx —
13 (86,7%), yooenetBopuTenbHbix — 1 (6,7%) wn
HeygoBsrneTBoputenbHblX — 1 (6,7%) cnyyan. Y na-
uneHToB |l rpynnbl, MPONEYEHHbIX C UCMNOMNb30BaHN-
emMm MeToauk norpyxHoro MOC, yepes 6 mecsiLeB B
6OoNbLIMHCTBE CryyYaeB Mony4veHbl XOpoLUne pesyrb-
TaTbl NeveHus — 82 (89,1%).

BNOC Bo Il rpynne yepe3 6 mecaueB NO3BOMAMI
O0CTUYb XopoLumnx pesynbTaTtoB y 42 (91,3%) nauuneH-
TOB, HakoCTHbIM MOC —y 40 (87,%) naumeHToB. Y na-
LUMEHTOB C KNMNHWNYECKON KapTUHON MMMUOKMEHT-CUH-
ApoMa Nno Mepe KOHCONMaaumnm MeTasnoKOHCTPYKLMK
Obinv yaaneHsl. Yepes 1 rog y 60MnblLMHCTBA NauneH-
TOB Mo wkane DASH konm4ecTBo XopoLunx pesynbTa-
ToB yBenu4uunock Ao 88 (95,7%). Bo Il rpynne BNOC
obecneuun xopolune pesynestaTsl Y 45 (97,8%) naum-
€HTOB, HakoCTHbIN MOC —y 43 (93,4%).

B | rpynne coctaB nauueHToB, Y KOTOPbIX ObIn
BbIMOMHEH HaKOCTHbIN 1 MHTPaMeaynnsipHbl OCTEO-
cuHTes, no Tunam nepenomMos (AQ) Obin naeHTUYEH
rpynne nauveHToB, NPOSIEYEHHbIX C UCMOSb30BaHU-
em AH®, npemopbugHoe COCTOSAHME KOCTHOM TKaHU
6bino HebnaronpuaTHeiM: UKC = 4 mm — 9 (31,0%),
MKC < 4 mm — 20 (69,0%) cnyyaes. lNpu aHanuse
pes3ynbTaToOB HAKOCTHOTO W WHTpamMenynnsipHOro
OocTeocuHTe3a y nauueHtoB | rpynnel (puc. 5) yc-
TaHOBMNeEHO, 4YTo y naumeHToB ¢ MKC = 4 MM y Bcex
ycTaHoBmneHbl xopoline pesynstatel — 9 (100%), y
naumeHToB ¢ UKC < 4 mm xopolune pesynbTatbl yC-
TaHoBneHbl y 17 (85,0%), yooBneTBOpuTEnbHbIE — Y
2 (10,0%), HeypoBneTtBoputenbHble —y 1 (5,0%). Y
naumeHToB ¢ IKC < 4 MM, nepeHecLUMX HAKOCTHbIN
n uHTpamenynnapHein MOC, xopolmnx pesynbTaToB
Ha 80% 6onblle MO CpaBHEHWIO C aHANOrM4YHbIMU
naumeHtamu, nponeveHHbiMm AH®, 1 Ha 46% no
CPaBHEHUIO C MPOSIeYEHHBIMU KOHCEPBaTUBHBLIMU
meTogamu. Bo Il rpynne (puc. 5) norpyxHon MOC
MO3BOMWI AOCTUYb XOPOLUMX Pe3ynbTaToB feyYeHus
y naumeHToB ¢ MKC =4 — 42 (100%) n y naumeHToB
¢ IKC <4 —46 (92,0%) cny4yaes.

O6¢cyxpaeHue
B | rpynne yctaHoBneHo 39 OCMOXHEHHbIX Cry-
yaes (12,0%), Bo Il rpynne otmeveHo 29 (14,1%) oc-



NoxXHeHwi. Mpn KOHCEPBATUBHOM fleYEHUN OTMEYEHO
38 (10,9%) ocnoxHeHun ns 348 HabnogeHun: orpa-
HUYeHVe amnnuTyabl ABvxeHun — 16 (4,6%) (nogak-
POMWarnbHbIN  UMMAWMIKMEHT-CMHOPOM, aAre3viBHbIN
KancynuT); gedopmauus, ykopoyenve — 5 (1,4%)
(noBTOpHOE CMeLleHne ¢parMeHTOB); HapyLleHue
npouecca KoHconuaaumm (acenTU4eCcKUin HEKPO3 ro-
nosku nneya) — 6 (1,7%); nnekcuTt nnevesoro cnne-
TeHus (napes) — 6 (1,7%); nnekcuT nneyeBoro cnre-
Tenus (napanuy) — 2 (0,6%); rHOMHbIE OCIOXHEHUS
(msarkue TkaHn) — 2 (0,6%); octeommnenut — 1 (0,3%).
Mpn nevyeHnm AH® yctaHosneHo 18 (29,9%) ocnox-
HEHU 13 62: orpaHuyeHne amnnuTyabl ABMKEHUN —
6 (9,7%); HapylweHne npouecca KoHconuMaauum —
2 (3,2%); nnekcut nne4yesBoro cnnetexHus (napes) —
1 (1,6%); nnexkcut nneveBoro cnneteHud (napanuy) —
3 (4,8%); rHOMHblE OCMOXHEHWUS (MArKMEe TKaHW) —
5 (8,1%). MNpn 3TOM peHTreHonorM4yeckn aHaToMm-
YecKow peno3nummn He 66110 4OCTUTHYTO Y 24 (38,7%)
naumeHToB. lNMpu HakocTHom MOC B 9 (14,8%) cny-
Yyasx n3 61 yctaHoBNeHbl creayroLmne MecTHble oc-
NOXHEHWS: OrpaHNyYeHVe amnnuTyabl OBWKEHUA —
3 (4,9%) (nogakpommanbHbIN UMMIUIKMEHT-CUHA-
poM, Murpaumsi MKcaTopoB); HapyLLeHWe npouecca
koHconuaaumu — 2 (3,3%); NneKkcuT NrneyeBoro cnine-
TeHuns (napes) — 2 (3,3%); rHOMHbIE OCIOXHEHUS
(msirkne TkaHnu) — 2 (3,3%). MNpn BUOC B 3 (5,0%)
cny4vasix n3 60 Obinn oTMeYeHbl ABNEHNsI MOAAKpPO-
MUWanbHOrO UMNUAXMEHT-CUHAPOMA U afre3viBHOro
KancynuTa, Bbl3BaBLUME OrpaHWYeHVe amnauTyabl
OBWXKEHWUIA, nocne yaaneHns MeTannoKOHCTPYKLMNA
ABMNEHUS  UMMNUAXKMEHT-CUHAPOMA  KyNMpOBarucChb.
B | rpynne no BonpocHuky DASH pesynbTathl ne-
YeHUs pacnpegenunuce  cnegylowmMm  0bpasom:
xopowmnx — 189 (58,0%), ymoBneTBOPUTENbHbIX —
105 (32,2%), HeygoBneTBopuTemnbHbIX — 32 (9,8%),
Bo Il rpynne: xopowwux — 132 (64,4%), yoosneTsopu-
TenbHblX — 58 (28,3%), HeyooBRNeTBOPUTENbHbLIX —
15 (7,3%). YcTaHOBMNEHO, YTO KOHCEPBATMBHOE feYye-
HVe LenecoobpasHO Npu HEOCMOXHEHHbIX 3aKPbITbIX
nepenomMax 6e3 cMeLleHns OTITIOMKOB, NPY HOpMarib-
HOW MMHeparnbHOW NAOTHOCTU KOCTU. 3aKpbITasd peno-
3uuua B AHO cnoxHa, nmeeTcs puUck noBpexaeHus
COCYaMNCTO-HEPBHbBIX 0Opa3oBaHWi Npy NpPoBeaeHUN
cnuuy, ucnosb3dyemble KOHCTpyKumMn AH® rpomosgku,
OrpaHNYnBaIoT ABWXKEHUS B CMEXHbIX CycTaBax, onac-
Hbl pa3BUTUEM BOCMANUTENbHbIX SIBNEHU B obnactu
cnuy n ctepxxHen. PaHnnin norpyxHo MOC nepeno-
MOB MPOKCUMAarbHOro oTAerna nnevyeBon KOCTU Mo-
KasaH y noctpagaBLuMx ¢ oOwum HebnaronpuaTHbIM
hOHOM: MCUXOMOTOPHOE BO30YXOeHue (4epenHo-
MO3roBasi TpaBMa, OeNUpui 1 T. 4.), OKNpeHune 2—3-in
CTENeHW, CTapyYeCKMn BO3PacT, 3aKpbITble Nepesiombl
C MOBPEXAEHNEM MarucTpasbHbIX COCYA0B, MHOXEC-
TBEHHble bunartepanbHbie NepenoMbl, OTKpbITblE ne-
penoMbl, CoOMeTaHHbIE MOBPEXAEHUS FPYOHOW KNETKW.
Y nauneHToB MONOAOro Bo3pacta C HoOpMaribHOW Mu-
HeparnbHOM MMOTHOCTLI0O KOCTHOW TKaHW OCTEOCUH-

Te3 AByxdparMeHTapHbIX NeperioMoB nnacTMHamm u
BMHTaMU NO3BONSAET MOSMYYNTb XOPOLLME pesynbTaTbl
B BONbLUMHCTBE crnyyaeB. HebnaronpuaTHbIN 0BLWmI
npemopouaHbii POH, OCTEONEHUS, CITOXHbINA Xapak-
Tep nepernomMa oTpuuaTenbHO BIUSAKT Ha WCXOAbI
HakocTHoro MOC. [JaHHbI MeTof OCTEOCUHTE3A NpU
HW3KON MWHEpanbHOW MIIOTHOCTM KOCTU He No3Bosis-
eT nonyuuntb ctabunbHon cdukcaunn. BUOC B Gonb-
LUMHCTBE Crlyvyae BHE 3aBUCUMOCTU OT TSHKECTU rnpe-
obugHoro poHa obecneunBaeT XopoLUme pesynbTaThbl
neyeHusi, acpeKTMBHOCTb METOAA MOBbILLAETCS NpU
NCMOMb30BaHMM ManonHBa3uBHbIX 4OCTYyNoB. [pu He-
06X0OMMOCTU OTKPLITON PEeno3numun, PeBM3NM CocCy-
ONCTO-HEpPBHBIX Ny4koB 06nacTn NnevYeBoro cycraea
1 nnevya uenecoobpasHo ncnonb3oeanue MAMNA.

BuiBogbl

1. MorpyxHon MOC BHe 3aBUCUMOCTM OT MUHE-
panbHOW MAOTHOCTM KOCTHOM TKaHu obecnedvBaeT
xopowure ¢yHKUMOHaNbHble pe3ynbTatbl. Pesynb-
TaTbl KOHCEPBATMBHOIO NEeYeHUs1 B 3HAYUTENbHOWN
CTerneHn onpeaenanTcsa nNpeMopounaHbIM COCTOSIHU-
€M KocTHOM TkaHu, Npu NKC = 4 mm y 6onblunHCTBA
nauMeHToB B TeyeHue 1 roga gocTurarTcs xopowme
dyHKUMOHanbHble pesyneTathl, npy UKC < 4 mm —
yAOBMNETBOPUTESbHbLIE.

2. BHe 3aBMCMMOCTM OT NpPemMopOMAHON MUHe-
panbHOW MNNOTHOCTU KOCTHOW TkaHu AH® obecne-
YMBaeT YAOBMETBOPUTENbHbIE pe3ynbTaTbl feve-
HUS y BONbLUMHCTBA NauneHToB, ogHako npu NKC =
4 MM xopolune pesynbTaTtbl gocturatoTca y 44,4—
50,0%, a npu UKC < 4 mm y 38,5-40,0% — HeynoB-
neTBOpUTENbHbBIE.

3. MNproputeToM B fne4YeHUU NeperioMoB MPOKCU-
MarbHOW TPETW NIEYEBON KOCTU 06riagaeT Norpy>KHom
MOC, Hamny4dwme pesynbTatsl obecneunaeT BNOC,
KOHCEpBATMBHOE flie4eHre LienecoobpasHo y nauueH-
TOB CTapLUMX BO3pacCTHbLIX TPynn npu YLOBNETBOPU-
TenbHOM MUHEpParbHOM NIOTHOCTU KOCTHOM TKaHu, AH®
LienecoobpasHo NCMonb30BaTh Kak METO BPEMEHHOTO
MOC, ero HeobOxooumMO NEPEBOAUTbL B MOTPYXHOM Y
g ¢ UKC < 4 mMm. PaHHWI NOrpy>KHOM OCTEOCUHTES,
npexae Bcero BUOC, y nauneHToB C OTKPbITbIMK Ne-
pernomamMmn NpoKCUMarbHOro OTAena nieyYeBon KOCTK
Aaxe Ha oHEe MOHWKEHHON MUHEPanbHON NOTHOCTH
KOCTU B OOMbLUMHCTBE Criy4aeB MO3BONSAET LOCTUYb
XOPOLLUNX OTAANEHHbIX pe3yrnbTaToB NeYeHus.
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PA3PABOTKA METOAUKU KONUYECTBEHHOIO OMNPEAENEHUS
TUMOXWHOHA B CEMEHAX YEPHYLUKW NOCEBHOM
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PaspaboTaHa MeToauka KONM4eCcTBEHHOMO OnpeaeneHns TMIMOXUHOHA B CEMEHaX YepHYLLKU MOCEBHOWM C UCMONb30Ba-
HMeM MeToaa kanunnsapHoro anekTpodopesa. NpoBeaeHa ee Banugauus no napameTpam: cneunuyHOCTb, MMHENHOCTb,
NpPaBUNbHOCTb U NPELIM3NOHHOCTb. AneKTpodhopeTuieckas MeToamka MOXeT ObITb MCMOMb30BaHa ANA HOPMUPOBAHNS U
OLIEHKM KayeCTBa Cbipbsi YEPHYLLKN MO AENCTBYOLWEMY BELLECTBY — TUMOXMHOHY.

Knrovesbie criosa: cemeHa HYEepPHYLLKN NOCEBHOW, KanUMMsSpHbIN anekTpodopes, Banuaauus.
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DEVELOPMENT METHOD FOR QUANTITATIVE DETERMINATION
OF THYMOQUINONE IN SEEDS NIGELLA SATIVA
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Russia, 350063, Krasnodar, Sedin str., 4; tel. 8-861-268-44-39. E-mail: farmdep@mail.ru;
2Federal state budgetary scientific institution North Caucasian regional research institute
of horticulture and viticulture,
Russia, 350901, Krasnodar, 40 Let Pobeda str., 39; tel. 8-861-255-52-71. E-mail: globa2001@mail.ru

The technique of quantitative determination of thymoquinone black cumin seeds sown by the method of capillary
electrophoresis. Held its validation parameters: specificity, linearity, accuracy and precision. Electrophoretic technique
can be used for valuation and assessment of quality of raw materials blackie by active ingredient — thymoquinone.

Key words: black cumin seeds sown, capillary electrophoresis, validation.

Beepenune
YepHywka nocesHas (Nigella sativa L.) — ogHo-
neTHee TPaBSAHWUCTOE CBETNO-3€reHoe, crnerka cu-
30€e pacTeHue cemencTtea NOTUKOBLIX (Ranuncula-
ceae) [14]. [poBegeHHbIMM paHee uccnegoBaHMs Mum
Oblna NpogeMOHCTPUpOBaHa NePCNEeKTUBHOCTb Npu-
MEHEHUs B MeAuuMHCKOM W dhapmaueBTUYecKomn

npakTuke cemsiH aToro pacteHuns [9]. AHanm3 Hayu-
HbIX pe3ynbTaToB (PUTOXMMUYECKUX N dhapMaKomo-
r’MYecKnx UccrneaoBaHuii B OTHOLEHUN CEMSIH Yep-
HYLLUKN NOCEBHOW CBUAETENLCTBYET O TOM, YTO OHU
obnapatot pasHoobpasHbiMM Buaamu dapmakono-
r’MYECKON aKTUBHOCTU: aHTUOKCUAAHTHOW, Xende-
FrOHHOW, renaTonpoOTEKTOPHOW, aHanbre3npyoLlen,





