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COAEP;KAHHUE OCHOBHbBIX 9JIEMEHTOB U IIPOYHOCTHBIE
IIOKA3ATEJIN KOCTHOU TKAHU IIOCJIE BO3JAENCTBUA
MOAYJINPOBAHHBIM HU3KOYACTOTHbBIM YJIbTPASBYKOM

YO «Benopycckuil zocydapcmeennvlii. MEOUUUHCKULL YHUGEPCUMEM,
Hucmumym nopowxoeou memanrypeuu, benapyco

H3syueno codepxanue xarvyus u hocghopa 6 KOCMHOU MKAHU HUKHEU YeS0CmU KPOJUKOE U e€ NPOUHOCMHbIE
noxasamenu nocie 6030eticmeus MOOYAUPOSAHHBIM YAbmpazeykom uacmomou 22, 44, 60 xI'y.

Katouegovte caoea: Mo0yaupoSaAHHbL HUSKOUACMOMHBIL YAbMPA3BYK, KOCMHASL MKAHY, KAAvyul, docgop,
CKAHUPYIOULAS IIEKMPOHHASL MUKPOCKONU.

S. V. Ivashenko, A. A. Ostapovich, V. A. Chekan
CONTENT OF BASIC ELEMENTS AND BONE STRENGTH, AFTER EXPOSURE OF
MODULATED LOW FREQUENCY ULTRASOUND

Were studied content of calcium and phosphorus in bone tissue and bone strength of lower jaw of rabbits after
exposure of modulated low-frequency ultrasound of 22, 44 and 60 kHz.
Key words: modulated low frequency ultrasound, bone tissue, calcium, phosphorus, scanning electron microscopy.
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1 OpuruHaJbHble Hay4YHbIE MyOIHKAIMH

ﬂequme NauneHToB C 3y604eNtoCTHbIMMU aHOMannsaMu u
aedopmaunsamu B cGopmMMpOBaHHOM NpPUKyce SBNS-
€TC O4HUM M3 BaXHbIX BOMPOCOB COBPEMEHHON CTOMATONO-
rMn. PacnpocTpaHEHHOCTb 3y604eNIOCTHLIX aHoManu B Pec-
nyénuke benapycb No AaHHbIM pPa3nMyHbIX aBTOPOB AOCTATOY-
HO BbICOKa.

Kpome aHomManui, 06ycnoBNEHHbIX HapylleHMAMK pa3Bu-
TUS TKaHEeN M opraHoB 3yOGOYENIOCTHOM CUCTEMBI, HabnoaaloT-
csl BTOpUYHble Aedopmaumnmn 3yGHbIX PAA0OB B pe3ybTate Kapu-
O3HOro paspylleHus oTaenbHbIX 3y6oB, 3aboneBaHuin nepuo-
[OHTa, TpaBM, OHKONOrM4YeCKUX 3aboneBaHni, oWMBOK Jony-
WEeHHbIX MNPy NPOTE3NPOBAHUM.

BonbWKWHCTBO 3y60YENIOCTHLIX aHOManum n gepopmauuni
noAnexaT KOMMIEKCHOMY Ne4eHMI0, KOTOPOoe Y B3POC/bIX 3aT-
PYAHEHO M3-3a BbICOKOW MAIOTHOCTU KOCTHOW TKaHW M HU3KOMN eé
nAacTMYHOCTU. N ocnabneHns KOCTHOWM TKaHW M COKpaLlleHuUs
aKTUBHOro neproaa OpTOAOHTUYECKOrO NIeHeHUs NPUMEHSIOT
MHBa3VBHbIE Y HEMHBA3MBHbIE METO/bl: OCTEOTOMMIO, KOMaKTO-
CTEOTOMMUIO, AEKOPTUKALMIO, yaaneHne 3y60B, JO3MPOBaHHbIN
BaKyyM, BUOpaLMOHHOE BO3AENCTBUE, YNBTPA3BYK BbICOKOM Ya-
CTOTbI, MHAYKTOTEPMMUIO, Na3epbl, MEPEMEHHOE MarHWTHOe none,
NlekapcTBeHHble BewecTBa [1,4,7,8,9,10]. B nocnegHee Bpems
NS COKpaLLEHWs aKTUBHOIO nepuoja OPTOAOHTUYECKOrO fleye-
HWS BO3AEWCTBYIOT Ha KOCTHYIO TKaHb anbBeO/ISPHOr0 OTPOCTKa
HU3KOYACTOTHLIM YIbTPa3BYKOM, KOTOPbIM MOXET ObiTb Henpe-
PbIBHLIM, UMMYSIbCHLIM U MOAY/IMPOBaHHbLIM [2,3,6].

B poctynHon nutepatype HeT MHbOPMaLMK O BAUSHUM MO-
[YNIMPOBAHHOIO yNbTpa3ByKa HM3KOM 4acTOTbl HA MPOYHOCT-

Ta6smua 1 — CopepxaHue (B BECOBbIX %) KanbLua u ¢oc-
¢dopa B o6pa3sLiax KOCTHOW TKaHW nocne 03By4MBaHMA MOAY-
JIMPOBaHHbLIM YNLTPa3BYKOM YacToTon 22 KIu.

Fpynna CratucTuyeckue KomnakTHas nnactuHka l'y64atoe BewecTso
Ca P Ca P
Meanana 17,07* 9,01* 12,29* 8,62*
5 npoueayp | Ksaptunu (16,95;17,19) (9,01;9,2) (12,02;12,37) | (8,36;8,67)
Cpegree 17,06 9,06 12,18 8,50
MepuaHa 15,39% 7,88% 10,37* 7,69%
10 npoueayp | Keaptinn (15,36;15,44) | (7,85;7,96) |(10,21;10,48) | (7,64;7,74)
Cpeatree 15,38 7,89 10,34 7,65
Mepauana 12,37* 7,05* 9,29* 6,72%
15 npoueayp | Ksaptuau (12,08;12,49) | (6,98;7,21) (9,02;9,38) (6,59;6,84)
Cpearee 12,30 7,07 9,2 6,73
MeanaHa 20,37 11,25 15,35 10,35
KoHTponb KeapTtuan (19,67;20,81) | (11,21;11,93) | (14,69;15,38) | (10,17;11,14)
CpegHee 20,30 11,45 15,10 10,63

lpumedaHue: *-cTaTUCTUYECKM JOCTOBEPHbLIE Pa3inNduns
(p<0,05) npu cpaBHEHUM C rPYNMNON «KOHTPOJIb».

Hble NoKasaTenn U MUHepann3aLmnio KOCTHON TKaHW.

[MoaTomy, Lenblo Halero uccnefoBaHna SBUNachb oLeHKa
NMPOYHOCTHbIX MOKa3aTenen u coaepaHuns Kanbuuns n docdo-
pa B KOCTHOM TKaHW HUXHEN YeSNloCTU KPOJIUKOB, NOABEPrLINX-
€Sl BO3ENCTBMIO MOLY/IMPOBaHHbLIM Y/IbTPA3BYKOM 4acTOTON 22,
44 v 60 KIu,

Matepuan 1 metoabl

OKCNEePUMEHT npoBefeH Ha 23 KPoJiMKax NopoAbl LWWHLLKA-
Na, camuax OAMHaKOBOro Beca v Bo3pacTa, 18 OonbITHbIX U 5
KOHTPOJIbHbIX. OMbITHBIX YXWBOTHLIX pasaennnn Ha 3 rpynnol. B

Tabnuuya 2 — CopepxaHue (B BeCoBblx %) Kanbuusi n poc-
dopa B o6pa3uax KOCTHOM TKaHW Nocne 03By4YMBaAHUA MOAY-
JIMPOBaHHLIM YNbTPa3BYKOM 4YactoTton 44 KIu.

r CratucTuyeckue KomnakTHas nnactuHka l'y64atoe Bewecrso
pynna
nokasaren Ca P Ca P

Mepanana 16,08* 8,76* 11,61* 7,98*%

5 npoueayp | KBaptunu (16,01;16,21) (8,71;8,79) (11,51;11,93) (7,7;827)
Cpearee 16,11 8,74 11,7 7,99
Meauana 13,19% 6,88% 9,59% 6,91%

10 npoueayp | Ksaptunm (13,18;1328) | (6,79:7,22) (9,44;9,68) (6,72;6,94)
Cpeaxee 13,18 6,98 9,56 6,86
Meaunaxa 11,6* 6,49% 8,93* 6,04*

15 npoueayp | Keaptunm (11,54;11,66) | (6,39;6,56) (8,75;8,99) (6,01;6,27)
Cpearee 11,6 6,47 8,93 6,11
Mepnana 20,37 11,25 15,35 10,35

KoHTponb KeapTtunu (19,67;20,81) | (11,21;11,93) | (14,69;15,38) | (10,17;11,14)

Cpearee 20,30 11,45 15,10 10,63

lMpumevaHune: *-cTaTUCTUYECKN JOCTOBEPHbIE Pa3inyuns
(p<0,05) npu cpaBHEHUM C rPYNMNONA «KOHTPOJIb».

Tabnmuya 3 — CoaepxaHue (B BeCOBbIX %) KanbLuusa u ¢oc-
dopa B o6pasLax KOCTHOW TKaHU Nocne 03By4MBaHUA MOAY-
JIMPOBaHHbIM YNbTPa3BYKOM YacTtoton 60 KIL.

rpynna CraTucTuyeckue KoMnakTHas nnacTuHKa 'y64aToe BewecTBo
Ca P Ca P
Meaunana 14,89* 8,21% 10,79* 7,52%
5 npoueayp | Ksaptunu (14,83;14,91) (8.01;8,24) (10,48;10,90) (7,39;7,54)
Cpearee 14,82 8,12 10,7 7,49
Mepanana 12,32* 6,82% 9% 6,57*
10 npoueayp | Ksaptunun (12,11;12,49) (6,75;6,87) (8,92;9,21) (6,32;6,57)
Cpeatree 12,32 6,78 9,04 6,48
Mepauana 11,2* 6,64* 8,42% 5,78*
15 npoueayp | Ksaptuim (11,06;11,34) | (6,28;6,64) (8,35;847) (5,72;6,23)
Cpearee 11,22 6,49 8,39 5,94
Meauana 20,37 11,25 15,35 10,35
KonTpons Ksaptnan (19,67;20,81) | (11,21;11,93) | (14,69;15,38) | (10,17;11,14)
Cpeanee 20,30 11,45 15,10 10,63

lpnmeyaHne: *-cTaTUCTUYECKU JOCTOBEPHbIE Pa3/INYUSA
(p<0,05) npu cpaBHEHUM C rPYNMNoN «KOHTPOJIb».

nepBoWw, BTOPOW M TPeTben rpynnax NpoBOAUIM 03BYy4YMBaHUE
KOCTHOM TKaHW W CNU3WUCTOW albBEONSIPHOIO OTPOCTKA HUXK-
Hew YentocTn B 06/1aCT LieHTPasbHbIX Pe3L0B MOAY/MPOBaH-
HbIM ynbTpa3ByKOM 4Yactoton 22, 44 n 60 Kl no 5, 10 n 15
npoueayp CooTBeTCTBEHHO. lMpoueaypa anmnacb 10 MuHyT. 3a
3TO BPEeMS UHTEHCMBHOCTb BO3AENCTBUSA yNbTpa3ByKa PpUKCU-
pOBaHHOM YacCTOTbl YyBeNMYMBanachb Kaxaole 5 cekyHg Ha 0,2
Bt/cm? — o1 0,2 B1/cm? fo 0,8 BT/cm?, nocne Yero LKA CMeHbI
WMHTEHCMBHOCTU noBTopsncs. [ng npoBeaeHUs aKCcnepMMeHTa
nmcnonb3oBanu pa3paboTaHHbIA HAMKW OTEYECTBEHHbIV anna-
paT HM3KOYaCTOTHOM yNbTpa3ByKoBow Tepanun “AHY3T-1-100"
TYJIbIMNAH ¢ naocKon u3nyyatowen ronoBKkon guamMeTpom 1 cm.

HKVBOTHbIE HAx0AWNWCbL Ha CTaHAAPTHOM paLMoHe BUBa-
pusi. MNocne oKOHYaHMA 3KCNEPUMEHTA XUBOTHbIX BbIBOAUIN
M3 onbiTa Mo HapKO30M. bpanu 03BYYEHHbLIN yHaCTOK HUXKHEH
4yenocTn B 061acTU pe3L0B C HAPYKHOW U BHYTPEHHEN KOM-
MaKTHOW MIACTUHKOM U ry6yaTbiM BELLECTBOM U PUKCMPOBaIM
B 10%-Hom pactBope popmanuHa. lNocne atoro, otaenanu epar-
MEHT KOMMNAKTHOM MIaCTUHKKX U ry6yaToro BellecTBa pa3me-
pom 5x8 MM Ans uccnefoBaHWa XMMUMYECKOro coctaBa u Gusu-
YEeCKUX CBOWCTB.

OnpeaeneHve 3NeMEeHTHOro coctaBa nNpoBoauoch B Mc-
nbiTatenbHoM LeHTpe THY «MHCTUTYT nopowKoBon MeTannyp-
FMW» Ha CKaHWPYIOLLEM 3/1EKTPOHHOM MUKpocKone «CamScan
4» ¢ 3HEProanMcnepPCUOHHbIM MUKPOPEHTreHOCNEeKTPaabHbIM
aHanuzatopoM «INCA 350» dupmbl «Oxford Instruments» (AHr-
ms). MuHUManbHbIM Npegen obHapyxeHusa anemenTa — 0.5%.
TOYHBIN KOJIMYECTBEHHbIN aHaNn3 Mpu COAEPKaHUN 3NeMeHTa
oT 1%. Paspewatowas cnoco6HocTb gaHHoro CAM no nacnop-
Ty — 40 A. [ny6bnHa NPOHUKHOBEHMS 3NIEKTOPOHHOIO NyyKa B

Tabnmuya 4. NMoKasaTtenu MakCMManbHON Harpy3ku U Ha-
NPAXEHUA KOHTPOJIbHbLIX U ONbITHBIX 06Pa3L0B KOCTHOW TKa-
HUW YeniocTn Kponuka nocne 10 npoueayp MOAYNMPOBAHHOIO
ynbTpa3ByKa

06pa3sLbl KOCTHOW TKaHu Cratuctuieckne Fmax, H y_,MMa
nokasarenu hid
Meawnana 291,63 9,24
KoHTponb KBaptunu | (284,41;293,21) | (9,05;9,31)
CpeaHee 289,75 9,20
MeawnaHa 194,72* 5,21*
OnbIT 22Ky, Keaptunu | (189,14 ;202,36) | (5,05;5,71)
CpenHee 197,63 5,44
Meguana 171,25%* 4,81*
OnbIT 44Ky, Keaptunu | (169,19;178,27) | (4,65;5,11)
CpenHee 173,35 4,92
Meawnana 161,32* 4,01*
OnbiT 60KIMY, Keaptunu | (154,43 ;166,64) | (3,95;4,52)
CpeaHee 159,2 4,31

lpumedaHne: Fmax — MaKcumanbHas Harpyska, rnpejie-
cTByloLWas paspyLeHnto

O, — Hanpsxenue, cooTseTCTByLlee HanbobLUen Harpys-
Ke, NpeaLlecTByoWen pas3pyLeHHio.

*-CTaTUCTUYECKM JOCTOBEPHbIE pa3anyus (p<0,05) npu
CpaBHEHUU C rPYMoN «KOHTPOJIb».



o6pasey 1 MKM, obnacTtb Bo36yaeHus 0.5 MKM.
MorpeluHocTb MeToaa 3 — 5 OTHOCUTENbHBIX MPO-
LLeHTOB. M3y4ann 5 npoM3BONbHO BblGpPaHHbIX
y4aCTKOB KOMMaKTHOW M ry64aTton KOCTHOW TKa-
HW KaK npefctaBfieHO Ha pUCyHKax 1, 2, 3 u 4.
McnbiTaHne o6pa3u0B KOCTHOW TKaHKU Ha
ckatne nposogmnn no NOCT 4651-82 Ha maluu-
He Instron-1195. BbicoTy, WMPHUHY U TONLWMHY 06-
pa3la KOCTHOM TKaHW U3MePSIN C MOrpeLHoc-
Tbio He 6onee 0,01 MM He MeHee 4eM B TPEX Mec-
Tax. Ansa yno6ctBa o6pasuy npugasanu dopmy
napanjenorpamma ¢ pasMepom rpaHu 5 Ha 8
MM. CKOpPOCTb MCMbITaHWS YKa3bliBaauM B HOpMa-
TUBHO-TEXHUYECKOW OKYMeHTauuu. NcnbiTaHua
NPOBOAMNN B YCNOBUSAX KOHANMLMOHUPOBAHUSA MO
FOCT 12423-66 npu Temnepatype (23+2)°C u oT-
HocuTeNibHOM BnaxHoctn (50+5)%.YctaHaBnuBa-
1 o6paseL, Mexay ONoOpPHbIMKU MIOLWaAKaMM TaK,

4yTo6bl BEPTUKANbHaa ocb obpasua cosnagana ¢

HanpaBneHWeM OeWCTBUS Harpy3ku. Perynupo-
Ba/M MalWWHy A0 OCYWECTBNEHNS COMPUKOCHO-
BeHUsA obpasua ¢ naowaikamu. YctaHaBnvBa-
NN BblGPaHHYI0O CKOPOCTb COAUMKEHUSA OMOPHbIX
nnowagoKk. MawunHy npuBoANAN B AENCTBUE U
3anuncbiBanan 3Ha4YeHus onpeaensiemMbix NoKasa-
TeNnen Unn KpuBYIo «HarpysKa-gedopmaums» npu
CcXaTuu.

PesynbraThl UccnegoBaHus o6paboTaHbl ¢ No-
MOLbIO CneunanbHbiX NPUKNAAHbIX NPOrpaMmm
Statistica 6.0 n Microsoft Excel ¢ BbluucneHnem
cpeaHer apudmMeTrMyeckon (m), MeamaHbl, BEpX-
Hero M HUWXXHero KBapTunew, KpuTepues LOCTO-
BepHoCTU MaHHa-YuTHu (U), BEpOATHOCTU AOC-
TOBEPHOCTU CpaBHUBaeMbIX BENUYUH (p). Pas-
NMYMa paccMaTpuBaNnCb Kak 4OCTOBEPHbIE MPU
p<0,05 [5].

Pesynbrathl U o6cyxaeHue

KaKk BMAHO M3 JaHHbIX, NpeAcTaBNeHHbIX B
Tabnuue 1, nocne 5 npoueayp BO3AENCTBUA MO-
LyNMPOBaHHLIM YNbTPa3BYKOM 4YactoTon 22 KIL,
cofepXaHue KanbLua B KOMMNaKTHOM MAacTUHKE
03BYYEHHOI0 y4aCTKa KOCTHOW TKaHu JOCTOBEp-
HO CHMXaeTcs, N0 CPaBHEHUIO C KOHTPOJIEM B
1,19 pa3s u coctaBnseT 17,06 BecoBbix %. B ganb-
HenweM 3Ta pas3HuLa YBENMYNBAETCS C YBEU-
yeHneM KonuyectBa npoueayp. Tak, nocne 10
npoueayp 03By4MBaHUA cpefHee colepKaHue
KanbLMsa CTaTUCTUYECKU JOCTOBEPHO YMEHbLUK-

nocb o 15,38 BecoBbIX %, 4To B 1,32 pasa HuKe 2

KOHTPOJIbHOr0 3HavyeHus, a nocne 15 ¢pusunonpo-
Lenyp coctaBunio 12,3 BecoBbIx %, YTO TaKKe cTa-
TUCTUYECKM [JOCTOBEPHO HWKE KOHTPOIbHOro
3Ha4yeHua B 1,65 pasa. KoHUeHTpaumsa KanbLms
B KOMMAaKTHOW MIaCTUHKE KOHTPOJIbHOW Fpynmibl
coctaBuna 20,30 BecoBbIx %.

AHaNoOrM4yHo CTaTUCTMYECKU AOCTOBEPHO
yMeHblUaeTcs cogepyaHme pocdopa B KOMMNaK-
THOW NAacTUHKE NpY BO3AENCTBUM MOAYIMPOBAH-
HbIM YNIbTPa3BYKOM 4YactoTon 22 KIu. Tak, aToT
noKasaTenb uameHuncsa ot 11,45 secosbix % B
KOHTpOJIbHOM rpynne ao 9,06 BecoBbix % nocne 5
npoLeayp 03By4MBaHWS, YTO OTiMYaeTcs B 1,26
pasa. MNocne 10 npoueayp 03BY4UBAHUS KOHLIEH-
Tpaumsa docdopa coctaBuna 7,89 BeCOBbIX %,

4YTO CTAaTUCTUYECKM JOCTOBEPHO MEHbLUE KOHTpons B 1,45 pasa.
Mocne 15 ¢umamnonpoueqyp cogepykaHne pocpopa B KOMMaKT-
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HOM MNacTUHKe LOCTOBEPHO YMEHbLWMIOCH NO
CPaBHEHMIO C KOHTPOJIbHbIM 3HayeHneMm B 1,62
pasa u coctaBuno 7,07 BecoBbIx %.

TaK e yMeHbluaeTCcs coAepaHue Kanbuums
n docdopa B rydb4atoM BeLLECTBE KOCTHOM TKa-
HU. TaK, KOHLEHTpaUus Kanbuus B ryé4yaTom Be-
LLIEeCTBE KOHTPO/IbHOW rpynnbl coctaBunaa 15,10
BECOBbIX %, a nocne 5 npoueayp 03By4MBaHUA
CTaTUCTUYECKM AOCTOBEPHO yMeHblWanach 4o
12,18 BecoBbIX %, 4TO B 1,24 pa3a HWKe KOHT-
ponbHOro 3HadveHus. Mocne 10 dmaunonpoueayp
KOHUEHTpauus Kanbuus CTaTUCTUHECKK AOCTO-
BEpPHO cHMaunacb o 10,43 BecoBbiX %, 4TO B
1,46 pa3a MeHblue, 4Yem B KoHTporne. lNocne 15
npoueayp 03BYyYMBaHUA COAEpKaHWe Kanbuus
B ry64atom BelecTBE OTAMYaNoOCb OT KOHT-
PONIbHOrO 3Ha4vyeHua B 1,64 pa3a U COCTaBUIO
9,2 BecoBbIX %.

OaHOBpPEMEHHO OTMEeYaeTCs CHUXEHUE YPOoB-
Hs1 pocdopa B ry6yaTom BellecTe. KoHTponbHoe
3HayeHune coctaBuno 10,63 BecoBbiX %. [Mocne
5 npouenyp 03By4MBaHUA KOHLLEHTpauusa doc-
dopa cTaTUCTUYECKM AOCTOBEPHO YMEHbLIMNACh
B 1,25 pa3a no cpaBHEHMIO C KOHTPOSIEM U CO-
ctaBuna 8,5 BecoBbix %. Nocne 10 npoueayp
03BY4YMBaHUA 3TOT NOKasaTeNb CTAaTUCTUYECKM
[IOCTOBEPHO ymMeHblunncsa go 7,65 BecoBbiX %,
410 B 1,39 pasa HUXe KOHTPONIbHOIr0 3Ha4yeHus.
Mocne 15 duaunonpouenyp cogeprranHme docdo-
pa B ry64aTom BellecTBe NPOAOIKMUIO0 CHUMKATb-
Cs1 M cocTaBuio 6,73 BecoBbIX %, 4To B 1,58 pasa
MeHblLE, YeM B KOHTpose.

[laHHble 3n1eMeHTHOro coctaBa 06pa3LoB
KOCTHOW TKaHW YXMBOTHbIX Noc/ie BO34eNCTBUSA
MOZYNIMPOBaHHbLIM YyNbTPa3BYKOM HactoTon 44
KIL npeactasneHbl B Tabnuue 2. MNocne 5 npo-
Leayp 03BYyYMBaHWUS COAepKaHWe KanbLuus B
KOMMNAaKTHOW MJaCTMHKe yMeHblunnocb B 1,26
pasa No CpaBHEHWIO C KOHTPOJSIbHOW FPynnon u
cocTtaBuno 16,11 BecoBbix %. MNMocne 10 npoue-
[lyp 3TOT noKasaTenb yMeHblunnca fo 13,18 Be-
coBbIX %, 4To B 1,54 pa3a MeHblle KOHTPObHO-
ro 3HayeHus. MNocne 15 npoueayp 03By4MBaHUSA
KOHLIeHTPaUMs KanbLUus NPOAOIKMUAG CHUMKATb-
cs n coctaBuna 11,6 BecoBbIx %, 4To B 1,75 pasa
OTNMYaEeTCs OT KOHTPONS.

TaK e B KOMMNAKTHON NAacTUHKEe CTaTUCTU-
YeCKMU JOCTOBEPHO YMeHbLIanacb KOHLEeHTpauus
docoopa go 8,74 BecoBbix % nocne 5 npoueayp
03BYy4MBaHus, 410 B 1,31 pa3a MeHblle KOHT-
ponbHOro 3Havexus. Mocne 10 npouenyp 03BY-
YMBAHMA ITOT NOKalaTenb CTaTUCTUHECKMU AOC-
TOBEPHO CHU3WACH A0 6,98 BecoBbIX %, 4YTO B
1,64 pa3a MeHblle, Yem B KOHTporne. lNocne 15
npoueayp 03By4YMBaHWS cogeprkaHune dpocdopa
NPOAOIKMNO CHUXKATbLCA 40 6,47 BeCOBbIX %, YTO
B 1,77 pa3a MeHblle KOHTPOJIbHOr0 3Ha4YEeHMS.

AHaNoOrM4yHO CTaTUCTUYECKMU AOCTOBEPHO
CHMWKaeTcs coaepaHue Kanblua B ryéyaTom
BellecTBe. Tak nocne 5 npoueayp 03By4nMBaHUA
3TOT NoKasaTenb coctaBun 11,7 BecoBbIX %, 4TO
B 1,29 pa3a MeHblle KOHTPONbHOIr0 3HavyeHus.
Mocne 10 npoueayp 03BY4MBaHUS COAEPIKAHUE
KanbLMs CTaTUCTUHECKU JOCTOBEPHO YMEHbLIN-

nocb B 1,58 pasa 1 coctaBuno 9,56 secoBbix %. [Mocne 15
npoueayp 03By4MBaHUA COAEPIKaHWE KanbLusa B rybyaTtoMm Be-
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WwecTBe NPOAOIKMUIIO CHUXKATbCA U cocTaBuiio 8,93 BeCOBbIX
%, 4To B 1,69 pa3a MeHblle, YeM B KOHTPOJIbHOW rpynne.

TaK e B ry64yaTom BellecTBe Npu 03BY4YMBAHWUW MOAYIU-
pPOBaHHbIM YNbTPa3BYKOM YacToTon 44 Kl cTaTUCTUYECKU J0-
CTOBEPHO CHMXanocb cogepxaHue docdopa. Tak, nocne 5
npoueayp 3TOT NoKasaTenb coctaBun 7,99 BecoBbIX %, 4TO B
1,33 pa3a MeHblle KOHTPONbHOro 3Ha4veHus. MNMocne 10 npoue-
[yp 3TOT NOKa3aTenb CTaTUCTUYECKU JOCTOBEPHO OTaMYancs or
KoHTpons B 1,55 pasa 1 coctaBun 6,86 BecoBbIx %. Mocne 15
npoueayp KoHueHTpauunsa docdopa HE3HAYUTENLHO, HO CTaTh-
CTMYECKN AOCTOBEPHO CHM3MNach A0 6,11 BecoBbiX %, YTO B
1,74 pa3a HUKE KOHTPOSbHOIO 3Ha4YeHMUSs.

B tabnvue 3 npeacrtaBneHbl JaHHble COAEPKAHUSA Kanb-
uns M pochopa B KOCTHOM TKaHM Nocne BO3AEWCTBUS UMNYNb-
CHbIM YNbTPa3BYKOM Yactoton 60 KIu,.

KaKk BWAHO M3 npeacTaBneHHbIX B TabGauLe AaHHbIX, KOH-
LeHTpaLums KanbLmsa B KOMMNaKTHOW NnacTuHKe nocne 5 npoue-
Oyp 03By4MBaHusa coctaBuna 14,82 BecoBbix %, 4to B 1,37 pa3sa
HUWXEe KOHTPOJIbHOrO 3Ha4veHus. B ganbHenwem ata pasHuua
yBENUYMBAETCH C YyBENMYEHMEM KOIMHECTBa npoueayp. Tak, noc-
ne 10 npoueayp 03By4YMBaHWA cpeaHee coaeprKaHue Kanbuus B
KOMMNaKTHOM NNacTUHKE CTaTUCTUYECKU AOCTOBEPHO YMEHbLUU-
nocb Ao 12,32 BecoBbIX %, 4TO B 1,65 pa3a HUXKE KOHTPObHOro
3HayeHus, a nocne 15 dmanonpoueayp KOHUEHTPaLUMS KanbLus
CTaTUCTUYECKU OOCTOBEPHO CHU3MMachb Ao 11,22 BecoBbIX %,
YTO HWMXKE KOHTPOSIbHOro 3HavyeHus B 1,81 pasa.

AHaNOrMYyHO CTaTUCTMHECKMU AOCTOBEPHO CHUXKAETCS coaep-
¥aHue docdopa B KOMMAKTHOM nnacTuHKe. Tak, nocne 5 npo-
Leayp 03By4MBaHMA 3TOT NoKaszaTe/b coctaBun 8,12 BECOBbIX
%, 4to B 1,41 pa3a MeHblUe KOHTPONbHOro 3Ha4yeHus. MNMocne 10
npoweayp 3ToT NoKa3aTeNlb MeHbLE KOHTPO/IbHOMO 3HA4YEeHUs B
1,69 pasa u coctaBun 6,78 BecoBbix %. [Mocne 15 npoueayp
KOHLeHTpauus docdopa CTaTUCTUHECKU JOCTOBEPHO MPOAOS-
¥Una CHUXKatbca A0 6,49 BecoBbIX %, 4TO B 1,76 pasa HUKe
KOHTPONbHOrO 3HaYeHus.

OOHOBPEMEHHO OTMEYaEeTCs CHUXKEHMNE ypoBHSA docdopa B
ry6yatom Bellectse. [locne 5 npouenyp 03BY4MBaAHUS KOHLEH-
Tpauusa docdopa CTaTUCTUYECKU AOCTOBEPHO YMEHbLWKUNACH B
1,42 pa3a No cpaBHEHWUIO C KOHTPONIEM U cocTaBuna 7,49 Be-
coBbIX %. Mocne 10 npoueayp 03By4MBaHWUS 3TOT MOKasaTenb
CTaTUCTUYECKM AOCTOBEPHO YMEHbLMACA Ao 6,48 BecoBbIX %,
410 B 1,64 pasa HUKe KOHTPONbHOro 3HaveHus. Mocne 15 ¢u-
3Monpoueayp CHUXeHue cogepxannga pochopa B ryéyaTtom
BellecTBe NPOAOMIKMIOCE U cocTaBuno 5,94 BecoBbix %, 4TO B
1,79 pa3a MeHblle, YEM B KOHTPOJE.

AHanoru4yHo, B ryé4aTom BelLeCcTBE KOCTHOM TKaHU YMEHb-
LaeTcs cofepxKaHue Kanbuusg npyu BO3AENCTBUU MOAYIUPO-
BaHHbIM yNnbTpa3BykoM YacTtoton 60 KIu. Tak, nocne 5 npoue-
Oyp 03BYYMBaAHUS 3TOT NOKa3aTenb CTaTUCTMYECKU AOCTOBEP-
HO yMeHblmnncs o 10,7 BecoBbix %, 4To B 1,41 pa3a Huxe
KOHTPONbHOrO 3Ha4veHus. MNocne 10 ¢uanonpoLeayp KOHLEHT-
pauus Kanbuus cTaTUCTUYECKM JOCTOBEPHO CHU3uNack fo 9,04
BeCOBbIX %, 4TO B 1,67 pa3a MeHblle, 4eM B KOHTpone. Mocne
15 npouenyp 03BYy4MBaHUSA COAEpPKaHMe KanblLusa B ryéyaTom
BeLLeCTBE OT/IMYANOCh OT KOHTPONbHOrO 3HavyeHus B 1,8 pasa
n coctaBuno 8,39 BecoBbIX %.

[aHHble uccnegoBaHusa 06pa3LOB KOCTHOM TKaHKU Yentoc-
TEN KPOJIMKOB Ha CxaTue npuseeHbl B Tabnuvue 4.

KaK BMAHO M3 npeacTaBfieHHbIX AaHHbIX, MaKCUManbHas
HarpysKa, npejwecTByowas pa3pyweHunio, y Bcex o6pasLoB
pasnnyHa. Tak Mo CpaBHEHUIO C KOHTPONEM MaKCMManbHas
HarpysKka, npegwecTByowas paspyweHnio KOCTHON TKaHU Ye-
JIIOCTU KPOJIMKOB, NOABEPILINXCA BO3AEWCTBUIO MOAYIMPOBAH-
HbIM YNbTpa3BYKOM YactoTon 22 Kl MeHbwe B 1,47 pasa, y
KPOJIMKOB NOABEPrLUMXCA BO34ENCTBUIO MOAYIMPOBAHHbBIM Yib-
Tpa3BYyKoM YacToTon 44 KIy, — B 1,67 pasa, a y KpoIMKOB, nog-
BEpPrmnxca BO3AENCTBMIO MOAYIMPOBAHHbLIM YN1bTPa3BYKOM
yacTtoton 60 K, — B 1,82 pa3sa.

Hanps»eHue, cooTBeTCTBYIOLIEE HanboblUEN Harpyske, y
BCeX 00pa3L0oB TaK e pas/inyHo.

o cpaBHEHWIO C KOHTPO/IEM HanpsiKeHue, COOTBETCTBYIO-
wee Hanbonblen Harpy3Ke KOCTHOM TKaHW y KPOJIMKOB, MOA-
BEpPrmnxca BO3AENCTBMIO MOAYIMPOBAHHbLIM YN1bTPa3BYKOM
yactoTon 22 KIL, MeHblie B 1,69 pasa, y KPoJIMKOB, NoaBepr-
LUMXCS BO3AEWCTBMIO MOAYNMPOBAHHbLIM YNbTPA3BYKOM 4acTo-
Ton 44 KIy — B 1,87 pasa, a y KPOJMKOB, NOABEPTLLMXCA BO3-
OENCTBUIO MOAYIMPOBAHHbBIM YbTPa3BYKOM YacToton 60 Kl —
B 2,1 pasa

OueHnBasn 3Ha4eHMs OCHOBHbIX 3/IEMEHTOB, COfEpPrHaLLMXCa
B KOCTHOM TKaHM YeNoCTU KPOMKAa M MPOYHOCTHbIE MOKa3aTenu
KOCTHOWM TKaHW nocne BO3eNCTBUSA MOAY/IMPOBAHHbIM YNbTpa-
3BYKOM yacTtoton 22, 44 n 60 KIL, MOXHO caenaTtb BbIBOAbI, YTO:

1. MpuMeHeHne MOoAyMPOBAHHOMO YNbTPa3ByKa HU3KOWM
4acTOTbl BbI3blBAET JIOKabHYIO AEMUHEPANN3ALINIO U CHUXKE-
HWE MPOYHOCTHbIX NOKa3aTeneh KOCTHOM TKaHM.

2. UHTEHCUMBHOCTb U3MEHEHUIN B KOCTHOW TKaHW 3aBUCUT
OT YacToTbl 03BYYMBAHUA M KoniMdecTBa npoueayp. OHa aBna-
€eTC MaKCMMasibHOM NMpu YacToTe 03By4nBaHus 60 KL, B KOu-
yectBe 15 npoueayp.
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