Me>xdyHapoOdHbIl eecmHuk eemepuHapuu, Ne 1, 2019 2.

; HE3APA3HbBIE BOJIESHU

VIK:616.233-073.75:636.8

KOMIIBIOTEPHASA TOMOI'PA®USA _
B ITUAT'HOCTHUKE BPOHXOOBCTPYKTUBHOMU
BOJIE3HHU Y IVIOTOAIHBIX JKUBOTHbIX

Cabup3asiHoBa JI.1.- accuctenT kadenpsl papmaxonoruu U Tokcukoiornu I'bOY BO
«CII6I' ABM»; S A.B.- — MOKT. BeT. HayK, mpodeccop, 3aB. Kapeapbl BHYTPSHHUX HE3a-
pasubix 6omnesneit ®I'BOY BO «CII6I'ABM»; Kyzuioa H.B. - — kana. 6noi. Hayk, KaH.
BET. HayK, aCCHCTEHT Kadeaps! apmakororun u Tokcukonorun ®I'6OY BO «CII6I' ABM»

Kniouegvie cnoga: 6poHX000CT PYKT MBHBIM CHHJPOM, KOMIIBIOT €pHAsi T OMOIpa-
¢ust, act™Ma )KHUBOTHBIX, peHTreHorpadus. Key words: broncho-obstructive syndrome, comput-
ed tomography, animal asthma, X-ray.

PE®EPAT
B xome paboThI MpeICTaBIICHBI PE3YIIBTATHI HCCIICOBAHUI KUBOT-
HBIX C MPU3HAKaMU GPOHXOOOCTPYKTHBHOTO CHHPOMA, BBINOIHEH-
__ HBIC c TIOMOLLIBEO PEHTIeH JINArHOCTHKU
b7 1 KOMITBIOTEpHOK ToMorpadun. OCHOBHOM LIENbIO Halllel padoTh
SIBJISICTCS] CPABHEHHE JIBYX METOJIOB TMarHOCTUKH OPOHXO0OOCTPYK-
THBHOTO CHHZpOMA. JUTsl TOCTIDKEHHS TIOCTABJICHHOM LENH ObUT MCTIONB30BAH METO KOMITBIOTEPHOH
ToMorpaur. MeToz1 OCHOBaH Ha Ooriee OBICTPOZCHCTBYIONMX —KOMITHIOTEPHBIX CUCTEMAaX C HOBBIMH
CTpaTerrsIMU MPOrPAMMHOTO 00ECTIEUEHHST K MOXKET 00pabaThIBaTh HE TOJBKO OT/IENIBHBIE CEUCHNS, HO 1
TIOCTOSIHHO MEHSTFOIIMECS CPe3bl H300paKaeMOoro 00bEKTa, MEICHHO IPOXOJAIIETO CKBO3b PEHITCHOB-
CKuiA KpyT. J{J1s1 POBE/ICHIIST KOMITBEOTEPHOM TOMOTpa(ui >KMBOTHOE TTOMEIIACTCS Ha CTOJI ToMorpada. B
Hayane JBIWKCHHUEM CTOJIa OTHOCHTENBHO HETIOABIDKHBIX TPYOKH M JIETEKTOpa MOJY4aeM TOIOTPaMMYy.
OHa BBIIIZIUT KaK peHTTeHOrpamMma (KOTOpOH TI0 CyTH CBOei U siBisietcs). [1o Tomorpamme MBI IpOBOH-
JI TOMOTpaduyecKkoe CKaHUPOBaHUE (BBIOMPATN 30HY HHTEpeca, TIOAOUPAT HAKJIOH TCHTPH). 3aIyCKaI
CKaHMpOBaHKe. HerocpecTBeHHO cpasy mocie CKaHNPOBAHKS Mbl padOTANN ¢ M300paKEHUEM.

JI1s1 cpaBHEHHS MICTIONB30BATIM MeTOAL peHTreHorpadui. O030pHBIE PEHTTCHOrPaMMBI JIESIAN B TIPSi-
MO U OOKOBOH MpOEKIHSX. PEHTreHOrpaMMbl MPOM3BOMIUTN B ONTUMAIBHON YKITAJIKE HCCIISyeMOro
yJacTKa Tena JyIsl CheMKU TaHTeHIIMAIBHBIM JIy4oM. VIcTionb30Baik KacceTsbl 0€3 YCUITMBAOLINX SKPAHOB.
DUIBTP 1 OTCEUBAOLLLYIO PEIIETKY HE UCTIONB30BAII.

I1pu rpoBeieHNN TAHHOTO UCCIIEI0BAHMUS BBIBIICHO, YTO B OOJIBIIMHCTBE CITy4acB IUArHOCTUUECKIE
BO3MOXKHOCTH PEHTIEHOrpaMy JIOBOJIGHO OrpaHN4eHbL.C TOMOIIBI0 KOMITHIOTEpHOH ToMOrpadun
HapOOoJIee Yallle BBIABILTIOTCS CYXKEHHS TIPOCBETa OPOHXOB Y YKUBOTHBIX C OPOHXOOOCTPYKTHBHBIM CHH-
JIPOMOM (OpOHXHMATILHOM acTMOH), a TAKKE CTPYKTYpHBIC M3MCHEHUS B JITOYHON TKaHH. [1oKa3aHa poib
KOMITBIOTEPHOM TOMOTpahiil B MICCIIEIOBAHHH TIALMEHTOB C OPOHXHAIHOW aCTMOM PasiInIHON CTENeH!
TSDKECTH. Y CTAQHOBJICHA CBSI3b MEXKIY H3MEHEHUSMH TONIIMHBI CTCHOK PAa3lUYHBIX OT/EIOB
TpaxeOpPOHXUAIBHOTO JIEpeBa U TSHKECTHIO TEUCHUS OPOHXHAIBHON aCTMBI, BBISIBICHBI 3aKOHO-
MEpPHOCTH U3MEHEHUH reOMETPUUH TEPMUHAIBHBIX JIbIXaTEIbHBIX MyTeH Y MalMeHTOB C OpPOH-
XOOOCTPYKTHBHBIM CHHAPOMOM, OOHapy)keHa XapaKTepHas KapTHHA MaTOJIOTHIECKUX M3MEHe-
HUH JIETOYHOI TKaHM IIPH COYETAaHNU OPOHXMAIILHOM aCTMBI C Pa3IMYHBIMU 3a00JI€BaHUSIMU.
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BBE/IEHHE

KommbrotepHasi Tomorpadus, HCIOIB30-
BajJach HaMM KakK JOMOJHUTENBHBIH METOJ
uccIIe0BaHNsI OPOHX00OCTPYKTHBHOTO CHH-
JpoMa.

JlaHHBII METOA TIpenocTaBiIsIeT HHPOpMa-
IIHI0, KOTOPYIO MOYKHO 00padaTeIBaTh M HC-
CJIeI0BATh B XO€ MPOIecca, N3BECTHOTO KaKk
«CKBO3HOM mpocMoTp». Tomorpaduueckue
WCCIIEJOBAHMS TTO3BOJISIET YBUIETh U 3auK-
CHUpPOBATh Pa3IMUYHbIC CTPYKTYPBl OpraHU3Ma
Onaromaps HMX CIOCOOHOCTH OJIOKMPOBATH
PEHTI€HOBCKUI JIyd B pa3HOH creneHu. W3-
HavaJbHO BPa4M HCIIOJIB30BAIN JBYXMeEp-
HBIE PEHTTCHOBCKHE M300pa)KCHUs, TEHEPH-
pyemMble B TPOJOJBHOM WM MONEPEUHOU
mwiockocTsx.[4] CoBpeMeHHBIE  CKaHEpHI
MO3BOJISIFOT  MOJMYYUTh JaHHBIE, KOTOPBIE
MOTyT OBITh nepehOpMaTHPOBAHbI B pa3iiny-
HBIC TUIOCKOCTH M JIa)K€ CHOCOOHBI Tpoje-
MOHCTPHPOBaTh OOBEMHBIC  TPEXMEpHBIC
(3D) cTpyKTypHI.

Kommbrotepnas Tomorpadust MOKeT ObITh
UCIIONIb30BaHa JJIsi OOHApYKEHHs KaK OCT-
PBIX, TaK U XPOHWYECKUX HM3MEHEHMH B Ma-
PEHXUME JIETKHUX, TO €CTh B MX BHYTPEHHHUX
cTpykTypax. s 3Tux 1menei tomorpadus
CTaHOBUTCS OCOOEGHHO aKTyalbHOH, TO-
CKOJIbKY MHBIC BHIBI JBYXMEPHBIX 00cCiemo-
BaHWH, HaIIpUMeEp, PEHTTEH, HE MOTYT OIIpe-
nenuTh moto0HbIe nedekThl.[5] B 3aBucumo-
CTH OT MpeAronaraeMoro 3aboyieBaHUS HC-
TIOJIb3YIOTCS PA3JIMUHBIE METO/1bI 00CIe10Ba-
Hus. [ IMarHOCTHPOBAHUS HHTEPCTHUIIM-
aIbHBIX  3a00NMeBaHMM  TKaHEW  JETKOTro
(amduzema nerkux, pudbpo3 u wHBIE 3a00ITC-
BaHWA), TPH KOMIIBIOTEPHOH TOMOTrpaduu
UCTIONIB3YIOTCSI TOHKUE CPE3bl, U MPUMEHSET-
cs BBICOKAas 4YacTOTa IPOCTPAHCTBEHHOM
pexoHcTpyKInK. Kak mpaBmiio, cKaHHUpOBa-
HHE JIeNaloT Kak Ha BJJOXE, TaK ¥ Ha BBIIOXE.
[Ipu maHHOM OOCIEAOBAaHHM YacTh JIETKOTO
CKaHUPYETCS CTaTHYECKH, a HE B BHUJAE IO-
CIJIEZIOBATEIILHOTO PsiJia N300paKeHHH.
MATEPHAJIBI H METO/IbI

MartepuagaMH HACTOSIIIETO MCCIIEI0BAHUS
SIBIISIFOTCS] PE3yJIbTAThl PEHTICH- THarHOCTH-
KM U KOMIIBIOTEPHOH ToMorpaduu OOTBHBIX
XKHMBOTHBIX C OPOHXOOOCTPYKTHBHBIM CHH-
JPOMOM pa3IU4YHOI ITHOJIOTUU U JIOKAJIN3a-
LML
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PeHTreHonornueckue UCCIe10BaHus PO-
Bommwm Ha anmapare PORTA  100HF
(Snonust). BeixonHas MOIIHOCTB COCTaBIIs-
na: 2,0 kBt. Pazmep addexTrBHOTO BOKyC-
Horo natHa: 1,2 x 1,2 mM. Hactpoiiku MAc:
ot 0,3 1o 20 MAc. IToBopoTHBIil perynsarop
¢ ¢uKkcammeil B MpOMEXyTOUHBIX MOJT0KEHH-
AX. AHATOMHYECKOE IPOrpaMMHPOBAHHUE
KoMOnHammid.  Jlmama3oH  peryJIHpOBOK
HanpspkeHust ObukB: 40 - 100 ¢ marom
B 2 kB. O030pHBIE PEHTTCHOTPAMMBI JICNAIN
B MpsIMOW U OOKOBOM mpoekuusix. PeHrreno-
JIOTHYECKUE MCCIEJIOBAaHUS TPOBOAMIM B
ONTUMAJIBHOM  YKJIQJKE  MCCIEAYEMOIo
yuactka Tena.lcnonp3oBann KacceTel 0e3
YCHIIMBAIOIINX SKpaHOB. DHIBTP U OTCENBa-
IOIIYIO PEIICTKY HE MCIIOIb30BalIH.

KommbroTepHyto TOMOTpauio BBITTOIHS-
o Ha anmapate Philips. Marpuna 1024,
KOTOPBIIl 1MO3BOJIICT CKAaHUPOBAHUE B BBICO-
KOM pa3pelleHnH, a PacCIIUPEHHBIH OXBaT
NPU CKaHUPOBAaHHH, UMEET OOJIBIION 00beM
N300paKeHNsI TIPU BBICOKOM KadecTBE C HC-
nosib3oBaHueM anroputMa ASTR, a Takxe
TIOBBIIIEHHYIO CKOPOCTh PEKOHCTPYKIUH (10
20 n300paXkeHU B CEKYHIY), 9TO MO3BOJISET
COXpPaHATh  BBICOKYIO JMAarHOCTUYECKYIO
TOYHOCTb.

CoBpeMeHHOE TporpaMMHOe obecrieueHne
co3maeT OOBEMHBIC HM300paXKEHUs, MOCTe-
MIEHHO HacllauBasi N300paXEHHs OTJEIbHBIX
cpe3oB. llocrme sTOro mporpamMma MOXET
co3ath OOBEMHBIE CTPYKTYPHI albTepHa-
THUBHBIM ~ CIOCOOOM. MHOTOIUIOCKOCTHAS
PEKOHCTPYKITUST MPEACTABISET COOON caMblit
MPOCTOI MeToa peKoHCTPYKIHH. OObeMHOe
n300pakeHNe MoJTydaeTcs MyTeM HACIOCHUS
OCEBBIX CPE30B. 3aTeM IporpaMmHoe obec-
MEYeHNEe  BBICTPAaUBAET  OPTOTOHAJBHBIC
(TIpsAMBIC) IMHUH HA TTOTYYCHHOM 00bEMHOM
N300paKEHUN W JeJaeT HOBble cpesbl. Om-
IIHOHAJIIEHO MO>KHO HMCIOJIB30BATh CHEIHab-
HBIE METOJ| MPOEKIUH, HaIpHMep, MpPOeK-
IIUI0 C MaKCUMaJIbHONW HHTEHCHUBHOCTBIO H
MPOEKIMI0 C MHHUMAQJIBHOW WHTEHCHBHO-
CTBIO, YTO IIO3BOJISICT CMOJIEJIUPOBATH pe-
KOHCTPYHPOBAHHBIE CPE3bl. JTO MOXKET I0-
MOYb IIPU BH3YaJH3allUH CTPYKTYpHI OpOH-
XOB, MOCKOJIBKY OHH HE JIe)KaT B OPTOro-
HaJIbHOW TUTOCKOCTH IO OTHOIICHHIO K XOIY
CKaHUPOBAHMA. MHOTOIIJIOCKOCTHAS PEKOH-
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CTPYKIHA, KaK MPaBUIIO, IMEET TCHACHITHIO
YBEJIIMYHUBATh BO3AYIIHBIE MPOCTPAHCTBA, a,
CIIEJIOBATENIbHO, ONITUMAIbHO MOIXOMUT JIJIs
ToMorpaduu Jierkux.[3]
PE3YJIbTATbBI H OBCYK/IEHHUHE

Hawmu Ob1uTH IpOBECHBI PEHTTEHOIOT Y-
CKHE WCCIEeNOBaHUSA y OONBHBIX KOIIEK B
Kom4ecTBe 32 TOJOB, Y JaHHBIX JKHUBOT-
HBIX MOPAJICIbHO OBUTH BBIIOJHCHBI HCCIIC-
JIOBaHUsI HAa  KOMIIBIOTEHOM  TOMOTpa-
(he.Haubonpiire maTonoruyeckue MU3MCHe-
HUSl B JIBIXaTEJbHOU cHCTEME MPOSBIIUINCH
Y MOJIOJIBIX XKHBOTHBIX B BO3pacte 1-3 e,
YTO B COBOKYITHOCTH COCTAaBISICT MOYTH
70 % oT 00I1IETO KOJIMYECTBA BCEX MCCIENO-

BAaHHBIX )KUBOTHBIX.

Puc. 2

Knuueckuii cmyyait:

1. Komka Jlaga Bo3pact 9 net 11 mec.

Ha maHHBIX peHTreHorpaMmax OTMeEYaeT-
csi:  ycwieHHe OpOHXHAILHOTO PHCYHKa
JIETKAX KOIIKHM M YTOJIICHUE CTEHOK OpOH-
XOB.

[lo naHHBIM KOMIIBIOTEPHON TOMOIpa-
(UM 1O CpaBHEHHIO C PEHTICHOJIOTHYE-
CKUMH HCCJICIOBAaHUAMU YCTaHOBJICHBI
3HAYUTCJIIbHBIC HW3MCHCHHA B JICTKUX Y
OOJNBHBIX KHUBOTHBIX.Tak TpU HcclemaoBa-
HUU TPYJHOW KIETKH BHU3YAIU3UPYETCS
9KCCYIATHBHBIA BBIIIOT BOKPYr OpOHXOB
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Hu 30-81 HU,mpocset 6porxoB cyxeH. O6-
Hapy»XeHbl 00pa30BaHMs y4acTKOB MHHapa-
mm3arm. (18 Ha 15 MM) B mpaBoil cpenHeit
JIOJIN JIETKOTO.

YCTaHOBIICHHBIE HM3MEHEHUs IO JaHHBIM
KOMITBIOTEPHOH  TOMOTpauy  CBUJACTEIb-
CTBYIOT O TMpOSIBICHHH OOCTPYKTHBHOTO
OpoHxuTa y OOJBHBIX KMBOTHBIX.IIo Hamie-
My MHEHHUIO 00pa30BaHNE C MUHEPAIH30BaH-
HBIMHUBKIIIOUEHHEMH B 00IacTH MpaBoH
CPEIHEH JOJN JIETKUX MOJKET SIBISIETCS DKC-
CYJAAaTHUBHBIM BBIIOTOM B TKaHb,JIsI MOA-
TBEPIKJCHUS JITAHHBIX W3MEHEHHI Heo0XO0u-
MO TIPOBECTH MOBTOPHBIC HCCIEIOBaHUSA
yepe3 6-8 Helenb ¢ BBEJCHHEM KOHTPACTHO-
T'O BEIIECTBA.

Puc. 3

Knuangecknii cmywair Noe 2 Komka JKyk
13 ner.

Ha nanHOW peHTreHorpamme OTMEYaeTcs
ycuiIeHHe OpOHXMAJILHOTO PUCYHKA JIETKHX
KOILIEK, IOBBIIIEHUE MPO3PAYHOCTH JIErO4-
HBIX TIOJIeH (Tpearoiararoniee 3alepxkKKy
BO3/TyXa).
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Puc. 4

Ilo jaHHBIM KOMIBIOTEPHOM TOMOIpa-
¢un: 00HAPYKMBAIOTCS YUACTKU paclIupe-
HUsI OPOHXOB BTOPOTO M TPETHETO TOPSA-
KOB, C 3aKpBITHEM MPOCBETA, BO BCEX JIOJIAX.
BbsiBIeH cTeHO3 OpOHXOB KpaHHAJIbHOW
JIOJI JIEBOTO JIETKOT0,HA YPOBHE PA3BETBIIE-
HUsI HA OPOHXM KPaHUAILHON U KayJajdbHOU
4acTel, Ha MPOTsHKeHUH okoso 15 mm. O6-
Hapy)XeH aTeNieKTa3 ydyacTKa KayJalbHOU
yacTu KpaHuainbHOM nonu.Ilpu nmposene-
HUM PEHTTeHOrpadMUECKUX HCCIIEeI0BAHUN
KoIIeK, y 63 % o0cieqoBaHHBIX )KHUBOTHBIX
BBISIBIIEHO yCUIIEHHE COCYJIUCTO-
OpoHxHanmbHOrO pucyHka, y 10,5 % — 3a-
TEMHEHHs B JIeTKuUX U y 15 % Kkomexk —
pa3IMYHbIC N3MEHEHHS B TAPCHXUME.
3AKJIKWYEHHUE

B xome mpoBeneHHBIX CPaBHUTEIbHBIX
MHCTPYMEHTAIbHBIX HCCIEJOBAHUN MOMXKHO
CAeNaTh CIEAYIOMINE BBIBOJIBI: MOTYYCHHBIC
JTaHHBIE C TIOMOIIBI0 PEeHTreHorpadum oxa-
3aJMCh JOBOJIBHO OTPaHMYEHHBIMH. MeTos
peHTreHorpadguy TO3BONIAET UMb TIOJTY-
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YUTh U300paXKEHUsI B OJTHOM IJIOCKOCTH, TIPH
3TOM HE yAaeTCsl MOIYYUTh HHPOPMALIUIO O
Oosree CyIIECTBEHHBIX U3MECHEHHUSAX B CTPYK-
Type HapeHXHUMBI JIETKUX.

[Tpn TomMorpaduuecknx ucciea0BaHusIX 0
CPaBHEHHIO C METOJOM peHTreHorpaduu
YAaJ1oCh BBIABUTH 3HAYUTEIIbHBIC U3MCHCHUA
npu OOCTPYKTUBHOM OpOHXHTE Y IKHUBOT-
HBIX. TaK, Ha TOJYYCHHBIX TOMOTI'paMMax
OTYCTJIMBO BUAHBI HN3MCHCHHA Ha YPOBHE
MAPEHXHUMBI JIETKUX, OOHAPY)KEHBI CYXECHUS
MPOCBETa OPOHXOB, BHISBICHBI CTPYKTYpHbIC
W3MEHEHHMS B JIETOYHOIN TKaHM Yy Oojee uem
90% manueHToB ¢ OPOHXO00OCTPYKTHBHBIM
cuHapoM. OOHapyKeHHbIE HW3MEHEHHs! B
JIETOYHOM TKaHM SBIISIFOTCS ITOKa3aHUEM JJIsL
Ha3HAYCHUA TCPaIlU.

Computed tomography in the diagnosis of
bronchial obstruction in carnivores.
Sabirzyanova L.I. - Assistant of the De-
partment of Pharmacology and Toxicolo-
gy of Federal State-Funded Educational
Institution of  Higher Education
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ABSTRACT

The work presents the results of studies of
animals with signs of bronchial obstruction
syndrome, performed using X-ray diagnosti-
cand computed tomography. The main goal
of our work is to compare two methods for
the diagnosis of bronchial-obstructive syn-
drome. To achieve this goal, the method of
computed tomography was used. The meth-
od is based on more high-speed computer
systems with new software strategies and
can process not only individual sections, but
also constantly changing sections of the im-
aged object, which slowly passes through the
X-ray circle. For computed tomography, the
animal is placed on the table of the tomo-
graph. At the beginning of the movement of
the table relative to the fixed tube and the
detector we get the topogram. It looks like a
radiograph (which in essence is). According
to the topogram, we carried out a tomo-
graphic scan (we chose the zone of interest,
selected the slope of the gantry). Run the
scan. Immediately after scanning, we
worked with the image.

For comparison, the method of radiog-
raphy was used. Survey radiographs were
made in front and side projections. Radio-
graphs were produced in the optimal packing
of the investigated area of the body for tan-
gential ray imaging. Used cassettes without
reinforcing screens. The filter and screening
grid is not used.

When conducting this study, it was found
that in most cases the diagnostic capabilities
of radiography are rather limited. With the
help of computed tomography, narrowing of
the bronchi of the bronchi in animals with
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broncho-obstructive syndrome is most often
detected(asthma), as well as structural
changes in the lung tissue. The role of com-
puted tomography in the study of patients
with bronchial asthma of varying severity is
shown. The relationship between changes in
wall thickness of wvarious parts of the
trachebronchial tree and the severity of
bronchial asthma was established, patterns
of changes in the geometry of the terminal
respiratory tract in patients with broncho-
obstructive syndrome were found, and a
characteristic pattern of pathological chang-
es in the lung tissue in combination with
bronchial asthma with various diseases was
found.
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