C.B Usawenxo, A.I' Yaban

CocTosinMe KapTHHBI NepUpepUIECKONl KPOBH KPOJIUKOB IPH BO31eHCTBUHU
HH3KO0YAaCTOTHOI'O YJIbTPa3BYKa HA KOCTHYIO TKAHb Y€JI0CTH

[IpuBenens! nanHble MOP(HOIOTUUYECKUX MMOKa3aTeNel nepudepudeckoil KpoBu
KPOJIMKOB MPHU BO3JIEUCTBUH YIbTpa3ByKa yacToToi 22 u 44 kl'u
KuaroueBble ciioBa: ynbTpa3BykK, nepudepruyeckas KpoBb, KOCTHAs TKaHb.

OpTOOOHTHUYECKOE JICUEHHUE Y B3POCIBIX 3aTPYTHEHO B CBSA3H C YBEITMUEHUEM
IJIOTHOCTH KOMIAKTHOM IUIACTUHKHU U Ty04aTOro BelleCTBa KOCTHOM TKaHM, CHUYKEHUEM €€
IJIACTUYHOCTH, OciabieHneM 0OMEHHBIX mpolieccoB. PazpaboTaHo MHOTO pa3IuyHbIX
METO/IOB MHBA3MBHOI'O Y HEMHBA3MBHOI'O BO3/IEHCTBHS HAa KOCTHYIO TKaHb C LENbIO
ONTUMH3ALUN OPTOJOHTUYECKOIO JieueHusl.. Hu y Koro He BbI3bIBA€T COMHEHHMS, UTO
XOPOILLEro pe3ynbTaTa OPTOJOHTHUYECKOTO JICUEHUS Y B3POCIIBIX MOKHO JTOOUTHCS TOJIBKO
npu KomIuiekcHoM noaxoze [1,5].OqaumM u3 myTeit penieHus 1aHHOW poOIeMBbI SIBIISIETCS
MPUMEHEHUE HU3KOUYACTOTHOIO YIbTpa3ByKa. OH OKa3bIBa€T KOMIIEKCHOE OMOJIOTMYECKOe
BO3/IEHCTBHE. MUKPOMACCAXK KIIETOYHBIX CTPYKTYP, TEIII0BOU 3D PEKT, XMMUUECKUE
Bo3aelcTBUsI. O3ByYMBaHUE HU3KOUACTOTHBIM YJIBTPAa3BYKOM MOBBIIIAET TPOHUIIAEMOCTh
KJICTOYHBIX MEeMOpaH, yiy4iiaet (ope3 JIeKapCTBEeHHbIX BeliecTB[7,8 ].

Lenb10 MPOBEAEHHOIO SKCIEPUMEHTAILHOI'O UCCIIEOBAHUS SIBUIAChH OLICHKA
COCTOSIHUS KapTHUHBI NEpUPEPUUECKON KPOBU Y KPOJIUKOB, MOABEPTUINXCS 03BYUUBAHUIO
HU3KOYACTOTHBIM YJIbTPAa3BYKOM.

Marepuan u METOIBI

DKCHepuMEHT MpoBeeH Ha3/ KPoJrKaxX MOPO/bl IMHIINILIA OJIMHAKOBOTO BECa U
Bo3pacta. KponukoB pa3znenunu Ha BoceMb rpymi./[Be kouTposbubie-io 9 u 10 ocobeit u
LIECTh OMBITHBIX-TI03 0CO0M B KaXK10i. B nmepBoii, BTOpoii U TPEThel ONMBITHON Ipymnnax
IIPOBOJMIIN O3BYYMBAaHNE KOCTHOU TKAHU U CIU3UCTOU AJILBEOJIIPHOIO OTPOCTKA HUKHEN
YeJIFOCTH B 00JIaCTH LIEHTPAIBHBIX PE3LOB YIbTPa3ByKOM yacToTon 22 kl'11 10 necstu
MuHyT 1o 5,10 u 15 npoueayp cooTBeTCTBEHHO. B ueTBEPTOM, MATOM U 1IeCTOH rpynmnax
MIPOBOJMIIM O3BYUYMBAHNE KOCTHOW TKAHU M CIM3UCTON B 3TOM K€ 00JIaCTH yJIbTPa3ByKOM
yactotoil 44 k' 1o gecsatu MuUHyT, Takxke no 5,10 u 15 npoieayp cCOOTBETCTBEHHO.

JKuBOTHBIE HAXOAMIIUCH HA CTAHAAPTHOM PAL[MOHE BUBAPHUSI.

3ab0p KpoBU MPOU3BOAMIM U3 KpaeBoil BeHbl yxa Ha 10-¢,20-e u 26-e cyTku, mocie 5,
10 u 15 npouenyp, cooTBETCTBEHHO 73,47,

Mopdonoruyeckue nokazaTenan nepudepruueckor KpoBU OMPeaesuIh Ha
aBTOMAaTHUYE€CKOM reMaTosIornueckoM aHanuzarope kierok CA620 «MenoHuk» Gpupmsl
«Kopmdit-JI[uAna». Pe3ynbratsl uccienoBanus 00pad0oTaHbl C TOMOIIBIO CIISIUATIbHBIX
MPUKJIATHBIX MPOTPaMM C BBIYHCICHUEM CpeHeH apudMeTHaeckoi Bemnuuabl (M),
cpeaHelt omuoOKK cpeiHe aprudmeTrueckoit (M), kpuTeprueB 10cTOBEpHOCTH CThIOJCHTA
(), BEpOSITHOCTH TOCTOBEPHOCTH CpaBHHBaeMbIX BennduH (P). Paznuuus paccMarpuBaniuch
Kak gocroBepubie npu P<0,05 72,67.

PesynbTaTel HccnenoBanus

[Tony4yeHHbIE JaHHBIE SKCIEPUMEHTAIbHBIX HCCIIEIOBAaHUM IpUBeACHBI B TaOnmumax Nel
u No2

Tabmuua 1



Mopdosoruueckue moxkasaTesu nepuepuaeckoil KpOBH KPOJIUKOB MPH BO3ICHCTBHH
HH3KOYACTOTHOIO yJIbTPa3ByKa 4acToToi 22 KI'11 Ha KOCTHYIO TKaHb YEIIOCTH (€)KETHEBHO B
teuenue 9, 19 u 25 cyTok)

[pynna HUBOTHEIX

MokazaTtens Oneir A Onait A Onerr WA

HoHTpO/S 5 npouegyp 10 npougayp | 15 npousayp
SOMTPOUMTEI, 1012/ 55+0.19 56+046 56+ 027 4,9+0,22
M =] 3 3 3
CpeaHui 0FLEM IDUTROLWMTOR, MKM3 BE1+1.29 652+091 645+ 323 GR.2+0.51
M 9 3 3 3
Memarnobug, ron 1134+ 482 1137841 [ 11304+4583 | 1050+4 16
M g 3 3 3
CpeqHerneTOYHBIR MeMornoBuH, MEM3 19,7 = 0,96 204+£0.568 204+09 221+£0,32%*
M ] 3 3 3
CpenHeneTouHAR HOHLEHTDELMA 3132+ 188 327104 | 31704289 | 324 7+1 2%
resMornoduda, rin
M 9 3 3 3
[emarorpuT, % 3G3+1.44 B EL3 44 35.7+£1.37 3371143
M | 3 3 3
NerHoumTel, 1090 108+ 0.4 11,010,444 890983 9.2+ 099
M 9 3 3 3
TpaMBoLMTE, 109,10 197 8+ 11,27 | 2463+1901 | 1790+929 | 191, 3+857
M 9 3 3 3
TpomBoumial =12 mem3, % 53+0.44 57T+ 098 6,3+0.47 51+£119
M 9 3 3 3
CpegHHH ofben TROMGOUXTOR, MHEM3 591008 G5.0+0,13 .89+0,12 5.7+0,2
M ] 3 3 3

IIpumeyanue:

*-CTaTUCTHUYECKHU JTOCTOBepHbIe pasnnyuus (p70,05) npu cpaBHEHUHU C TPYHIION

KKOHTPOJIb>.

N — KOJIMYECTBO KUBOTHBIX
Tabnuua 2

Mopdosoruueckue moxkasaTeu nepuepuaeckoil KpOBH KPOJIUKOB MPH BO3ICHCTBHH
HH3KOYACTOTHOIO yJIbTpa3ByKa 4acToToi 44 kI'11 Ha KOCTHYIO TKaHb YeIIOCTH (€)KETHEBHO B
teuenue 9, 19 u 25 cyTok)



[pynna #UBOTHRIX
Moxazarens K Onwirl v OneImy OnwiT VI
OHTRORE 5 npouenvp 10 npousayve | 15 npouenyp

ApHTPoUMTEL, 1012/N 580,08 561 0,08 53x1.42 561009
M 10 3 3 3
CpeaHui oBhem IpUTROLMTOR, M3 645+ 0.21 62,0+1,01 66,7 +1,58 &63.7+0,29
M 10 3 3 2
MemornoduH, r/n 1190+ 28 111,24+ 23 1130+ 472 1127+£09
M 10 3 3 3
CpegHeRneTodHBIA remornobu9, Mrm3 | 204 £ 0,27 19,9+0,32 216082 20,0+0,21
M 10 2 3 3
CpeAHEeRNeTIuHER HOHUEHTRELWH 3164+13 3210+£23 3240+£31 314341
remornobuna, r/n
M 10 3 3 3
Memartorpmt, % 377083 35,0056 349116 358207
M 10 3 3 3
Nefroupte, 109/ 11,3+1,12 119414 8510 10,1 +1.59
M 10 3 3 3
TpomBouMTe, 109,/0 20784189 | 22871362 | 225.7L£21,8 | 21401+ 320
M 10 3 3 3
TRoMBoUMTE =12 Mum3, % 56+053 57+1,67 55+1,42 50+042
M 10 3 3 3
CpeaHui ofben TROMEBOUHMTOE, MEMS 60+01 60+0,18 59+0.21 7 +009
M 10 ] 3 3

IIpumeyanue:

*-CTaTUCTHUYECKHU JTOCTOBepHbIe pasinuus (p70,05) npu cpaBHEHHUHU ¢ TPYHIION

KKOHTPOJIb>.

N — KOJTM4eCTBO KUBOTHBIX

Kaxk BuHO U3 JaHHBIX, PEJCTaBICHHBIX B Tabnuie 1 conepxanue 3puTpoLUTOB Y
KPOJIUKOB KOHTPOJIHOM M OTBITHBIX TPYIIN HE UMEET CTATUCTHUECKHA 3HAYUMBIX OTITHUYHMA.
Tak, y KOHTPOJIBHOU TPYIIBI JAHHBIH MOoKa3aTens coctapmwi 5,5 70,19 *1012/m, a 'y
OIBITHBIX YKUBOTHBIX HaX0WiIcs B npeaenax ot 4,9 *1012/n no 5,6*1012/x.

Cpennuii 00beM SPUTPOLIMTOB Y )KUBOTHBIX KOHTPOJIBHOM IpyIIibl coctaBui 66,1 ?
1,29 Mxm3, a y ONBITHBIX TPYIII )KUBOTHBIX HAXOAUJICA B mpeaenax ot 64,5 mxkm3 1o 68,2
MKM3.

CTaTuCTUYECKU 3HAUUMBIX OTIMYHMI HE UMEET TAaK)Ke MapaMeTp KOHIIEHTPaLUs
reMOTJI00MHA: Y KOHTPOJIBHOMW TPYIIIBI U IBYX ONBITHBIX OH BapbupoBan ot 113,0 r/n no
113,7 r/n, a y KUBOTHBIX TpeTheil onbITHOM Tpymbl — 109,0 /.

CpeaHekIeTouHbIi reMorJIoONH Yy KpOJIMKOB ONBITHOM rpymnmsl ocie 5 u 10 npoueayp
yIbTpa3Byka Haxoguics B npenenax 20,4 MKkM3, YTO CTaATUCTUYECKU JOCTOBEPHO HE
OTJIMYAETCS] OT KOHTPOJIS. Y KPOJMKOB K€ ONBITHOM Tpynibl ocie 15 ¢pusnonpouenyp 3Tot
nokaszatesnb coctapiser 22,1 ? 0,32 MKkM3, CTaTUCTUYECKHU JOCTOBEPHO OTIUYAETCS OT
KOHTPOJIS.

AHanoruyHasi KapTUHa HaOII0AAaeTCs U C MapaMeTPOM CPEHEKIIETOUHAs
KOHIICHTpAIUsl reMoryioonHa. Tak, y KpOJIMKOB OINBITHOM Tpytibl rocie S u 10 mpouenyp
yIbTpa3ByKa OH HaxoAuiIcs B peneiax ot 312,7 r/n o 317,0 r/n. V )KUBOTHBIX *Ke,
noJiyuuBIIuX 15 pusnonpoueyp, CpeIHEKIETOUHAS] KOHIIEHTPALHUs TeMOTTI00HA
cocraBuia 324,7 ? 1,2 r/n., 4To 1ocTOBEpHO BhIIIC YeM y KoHTpouis (313,2 ? 1,88 r/n).

CopeprxaHre reMaTOKpHUTa y KPOJIMKOB KOHTPOJIBHOU IpyIiibl coctasuiio 36,3 ? 1,44
%, a y ONBITHBIX JKUBOTHBIX HAXOAWIOCH B mipeenax oT 33,7 % no 36,6 %, uto Takxke HE
UMEET CTATUCTUYECKH 3HAUUMBIX OTIMYHM.



AHanoruyHasi KapTuHa HaOJII0AaeTCs U ¢ MoKa3aTesneM 0enoil KpOBH — KOJIMYECTBOM
JeUKOIUTOB. Tak, y KOHTPOJIBHOU TPYIIIBI ATOT moka3atenb coctasuwi 10,8 20,4 * 109/;, a'y
OIBITHBIX TPYII )KUBOTHBIX KoJiebasics B mpeneiax ot 9,2* 109/m no 11,0 * 109/x.

JIOCTOBEpHBIX PA3NUUUNA MEKIY KOJTUYECTBOM TPOMOOIIMTOB Y KOHTPOJIBHOM U
OMBITHBIX TPYII TaKXe HE BBISIBJICHO. Y KOHTPOJBHOM I'PYMIIBI CPEHEE KOIMUECTBO
TpoMOonuTOB coctaBmio 197,8 * 109/i1, a y OnbITHBIX )KHBOTHBIX HAXOJIUJIOCH B IpeIeaax
or 191,3 * 109/n no 246,3 * 109/x.

N3 tabnuibl 1 Takke cienyert, yTo napaMerp 0oibiine TPOMOOIUTHI CTATUCTUYECKH
3HAYMMBIX OTJIMYUN TOKE HE UMEET. A UMEHHO: y ONBITHBIX TPYNI KPOJIUKOB TPOMOOIIUTHI
7?12 mxm3 HaxoauIUCh B mipeaenax ot 5,1 % no 6,3 %, y KOHTpOJIBHOI k€ rPpYIIbI JaHHBINA
nokaszareib coctasui 5,3 ? 0,44 %.

Cpennuii 00beM TpPOMOOIIMTOB Y )KMBOTHBIX KOHTPOJIBHOM rpymnsl coctasui 5,9 ? 0,08
MKM3, a y ONBITHBIX TPYIIN KUBOTHBIX HAXOAMJICA B mpezenax ot 5,7 Mkm3 10 6,0 Mkm3.

JlanHble, IpeACTaBICHHbIE B TA0JIMIIE 2 TOKA3bIBAIOT, YTO COAECPKAHUE IPUTPOLIUTOB Y
KPOJIUKOB KOHTPOJILHOW U OMBITHBIX TPYIIN HE UMEET CTATUCTUYECKU 3HAYUMBIX OTIIUYMM.
Tak, y KOHTPOJIBHOU TPYIIIBI JAHHBIH MOoKa3aTens coctapmwi 5,8 20,08 *1012/m, a 'y
OIBITHBIX YKUBOTHBIX HAXOWICA B npeaenax ot 5,3 *1012/n no 5,6*1012/x1.

Cpennuii 00beM SPUTPOLIMTOB Y )KUBOTHBIX KOHTPOJIBHOM IpyIibl coctaBui 64,5 ?
0,81 MkM3, a y OIIBITHBIX TPYIII )KUBOTHBIX HaxXoAWJIcs B ipeaenax ot 62,0 mkm3 no 66,7
MKM3.

CraTucTUYEeCKU 3HAYMMbIX OTJIMYHMIA HE UMEET TAK)Ke MapaMeTp KOHLIEHTpalus
reMOTJI00MHA: Y KOHTPOJIBHOM TpyIibl oH coctaBwil 119,0 r/i, a y ONBITHBIX TPy
konebancs or 111,3 r/n no 113,0 /.

ConepxaHue reMaToKpUTa y KpOJIUKOB KOHTPOJIbHOM rpynnsl coctaBuio 37,7 ? 0,83
%, a y ONBITHBIX JKMBOTHBIX HaXOAWIOCH B mipeenax oT 34,7 % no 35,8 %, uto Takxke He
MMeEET CTATUCTUYECKU 3HAYUMBbIX OTJIMYUH.

AHanoruyHasi KapTuHa HaOJIIOAAeTCs U C MOKa3aTeJIeM COCTOSIHUS 0ol KpOBU —
KOJIMYECTBOM JIEHKOUUTOB. Tak, y KOHTPOJbHOM I'PYMIBI 3TOT MOKa3aTenb coctabui 11,3 ?
1,12* 109/71, a y ONBITHBIX TPYII )KUBOTHBIX KoJiebancs B npenenax ot 8,5 * 109/n no 11,9 *
109/x.

JIOCTOBEpHBIX pa3NMUUA MEXKY MOKA3aTENIMU KOJIMYECTBA TPOMOOLIUTOB Y
KOHTPOJIbHOM M OMNBITHBIX TPYMI TaKKE HE BBISIBICHO. Y KOHTPOJIBHOU IPYIIIBI CpEeIHEE
KOJIM4YeCTBO TpoMOonuToB coctaBuiio 207,8 * 109/, a y ONBITHBIX )KHBOTHBIX HAXOIUJIOCH B
npeaenax ot 214,0 * 10 9/n no 228,7 * 109/x.

W3 tabnuiibl 2 TakKe CIEyeT, YTo nmapaMerp O00ibine TPOMOOUTHI CTATUCTUYECKH
3HAYMMBIX OTJIMYUN TOKE HE UMEET. A UMEHHO: y ONBITHBIX TPYNI KPOJIUKOB TPOMOOIIUTHI
7?12 mxm3 Haxoauiauch B nipeaenax ot 5,0 % no 5,7 %, y KOHTPOJIBHOI k€ rPYIIbI JaHHBINA
mmokaszareib coctaBui 5,6 ? 0,53 %.

Cpennuii 00beM TPOMOOIMTOB Y )KMBOTHBIX KOHTPOJIBHOM rpytinbl coctaBui 6,0 ?
0,1MkM3, a y ONBITHBIX TPYIII KUBOTHBIX HaXOWJICS B mpeaenax ot 5,7 Mkm3 10 6,0 Mxm3.

AHanu3 nokasatenei nepudepuyeckoil KpoBU KPOJUKOB MPU BO3JIEUCTBUU
HU3KOYaCTOTHBIM YIbTpa3ByKoM yacToTol 22 u 44 k't B Tabnunax 1 u 2 cBueTensCcTByeT
0 TOM, YTO MEXIY 3TUMH TaHHBIMU HET CTATUCTHYECKHU JTOCTOBEPHBIX OTIUUMM.

BriBoanl

1. IlpoBeneHHbIe HCClIeNOBAaHUS TOKA3aJIH, YTO MPU BO3JEHCTBUN HU3KOYACTOTHOTO
yIIbTPa3ByKa Ha KOCTHYIO TKaHb YEJIIOCTH KPOJIUKA CYHIECTBEHHBIX OTKJIOHEHUH OT



KOHTPOJISI CO CTOPOHBI MOp(oJIOTHUeCKUX TToKa3aTesael nepudepuieckoil KpoBU HE
BBISIBJICHO.

2. [lokazarenu nepudepruieckoil KpOBH KPOJIUKOB MPHU BO3AECHCTBUN HU3KOUYACTOTHBIM
yIbTpa3ByKoM yacToTou kak 22 kl'1, Tak u 44 xI'11 He UMEIOT CTATUCTUYECKHU JOCTOBEPHBIX
OTJINYMH.
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