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Pedepar:

1. YKompKeHHs opraHiB 4epeBHOI IOPOXKHUHM Mics 1ii pakTopiB BUOYyxy (yoapHa BUOYXOBa XBUJIS, BpaKatoyi
eJIeMEeHTH BUOYXOBOIO IIPUCTPOIO, BTOPMHHI CHApsIY, XiMidHi Ta TEPMiuyHi YNHHUKU) IOCTATHHO PO3IIOBCIOIKEHA
KJIiHIYHA CUTyallig He jiviie B YKpaiHi, ajsie ¥ B ycboMy CBiTi. Haii6inbu Bpa3nuBUMU Mif 4ac Aii yiapHoOi BU6YXOBOi
XBWJIi cepeJl OpraHiB Y4€pPeBHOI IOPO>KHUHY € TOHKMY Ta TOBCTUM KUIIEYHUK. Ajle 3aKPUTI BUOYXO-iHyKOBaHi
TpaBMaTHYHi YIIKOJK€HHS BHYTPILIHIX OpraHiB CKJIaiHI Ha eTanax JiarHOCTUYHOTO MPOLECY, IO € IPUIUHOI0
HECBOEYACHOI'0 HaJJaHH CIIelliani3oBaHoi MeJu4HOi fornomoru. HecBoeuacHiCTh BUsIBJIEHHS] BUOYXO-iHIYKOBaHOI

TpaBMU OpI‘aHiB ‘{epeBHOi INOPO’KHNHHU, 30KpEMA KUIIIE€YHNKA, [TPU3BOOUTDL OO TAKKUX HaCﬂi,I[KiB, a CaMe HepI/ITOHiTy,



BHYTPIIIHbOYEPEBHIl KPOBOTEY], SIK PE3yJIbTATiB TPABMAaTUYHUX Nepdopaliil KUIIEYHUKA Ta PO3PUBIB
BHYTPilIHbOUEpEeBHUX CyIVH. OCOOBJIMBO 11€ CTOCYETHCSI HU3bKO iIHTEHCUBHUX BUOYXIB, KOJIU JIIOOMHA He IIPUALJISE
LIbOMY yBary Ta He 3BepTaeThCsl [10 Jlikaps. Ajle el nepesik 3a yMOB BifICyTHOCTI IaTOMOP(OJIOTridHOi KAPTUHU, HE
Ila€ 3MOTYy BUSIBUTY MOLIKOJKEHHSI KUIIEYHUKA, sIKi (POPMYIOTbCS HA YJIbTPa-, KJIITUHHO- Ta TKAHUHHOMY piBHi. B
OCTaHHi POKM aKTUBHO 3aIIPOBAJKYIOThCS B IiarHOCTUYHY IIPOrpamy pi3Hi 6ioMapKepH MaToJIOTiYHUX IIPOLECIB.
I[Tpote, 3a yMOB BUOYX0-iHIyKOBaHMX TPaBM KUIIEYHUKA [iarHOCTUYHI IIaHeJli He 3aCTOCOBYIOThCs. [1in yac
IIPOBEEHHS NOCiIKeHb 301/IbIIYETHCS POJIb MOJIEJIIOBAHHS IIaTOJIOTIYHOTO CTaHY, BUSIBJIEHHS TEPMiHIB, IPUYMH Ta
MEXaHi3My yTBOPEHHS IOPYLIEHb Y MOPQOreHe3i KUllleYHUKa, 10r0 CTiHKU Ta CTPYKTYPHUX €JIeMEHTIiB a60
KOMIIOHEHTIB, 110 Ja€ 3MOT'y PO3POOUTH MOJEJb Ta AOIIOMOXKE BU3HAYNTH KOPUTYIOUi 3aX0I1 Aii HaciaKiB yiapHO
XBUJIbOBOTO BIUIMBY. Y NOCTYIIHIN JIiTepaTypi HaM He BAAJIOCS 3HAUTU KOMIUIEKCHUX IOCIIIKEHD i3 BUKOPUCTAHHAM
3araJIbHOTICTOJIOTIYHUX METOIUK, IMYHOTICTOXIMIi Ta €JIEKTPOHHOI MIKPOCKOIIil TOHKOT'O KMIIEYHMKA 33 YMOBU
BUIIe3rafiaxii narosorii. Lle 06rpyHTOBY€E aKTyaabHICTh LIbOTO JOCIiI’KEHHS Ta JOLJIbHICTh 1OTO IPOBEIEHHS.
Mero1o Hamoi HayKOBOI pOOOTH CTaJIO AOCiIKEHHSI MOPOJIOTIYHNX 3aKOHOMIPHOCTE! MOp(OreHesy TOHKOTO
KUIIEYHUKY Ta I0ro CTPYKTYPHUX KOMIIOHEHTIB IIpu 6apoTpaBmi. Marepianu i MeTou gocaimkeHHs. O6'eKToM
nociigxeHHs cranu 111 npenapariB TOHKOI KMIIKYU CTaT€BO3PLINX WIYPiB, sKi OysM po3iineHi Ha 4 rpyt; (1)
KOHTPOJIbHA I'PyIa; (2) Tpyma micjst 6apoTpaBMu Ieplia roguHa; (3) rpyna miciis 6apoTpasmu 7 1o6a; (4) rpymna mics
6apoTtpaBmu 14 noba. 17151 BOCiIPKEHHS! CTPYKTYP TOHKOI'O KUALIEYHUKA BUKOPUCTOBYBAIU METOMU:
3arajibHOTICTOJIOTIYHMI; METOJI, €JIEKTPOHHOI; iMyHOTicTOXiMiYHMI MapKepu rinokcii HIF-1a, ayrogarii LC3b, Ta
eHnpotesnianbHOI puchyHKLi eNos; MeTony BapialiiiHoi CTaTUCTUKY. YIiepile IPOBeeHO KOMILJIEKCHE
MopdoJIoTiuHe, 3arajbHOTiCTOJIOTiYHE, iIMyHOTICTOXIMIYHE HOCIIPKEHHS TOHKOI opraHisallii CTpyKTypHUX
KOMIIOHEHTIB TOHKOI'O KMIIEYHUKA MIYPiB I1iCJIs YIAPHO-XBUJILOBOI'O BIUIMBY 3 Pi3HMM TEPMIHOM IIiCiIs MOTO Al
OTpumaHa MOeJb YIAaPHO-XBUJIbOBOTO BILJIMBY. 32 YMOB MOJEJIIOBAHHS 6apOTPaBMU Ha NEPELHIO YEPEBHY CTiHKY
€KCIIepMMEHTAJIbHUX TBAPUH CIIOCTEPiraloThCsl NUQy3Hi 3MiHU CTiIHKU TOHKOTO KUIIEYHUKY, SIKa CYyIIPOBO/KY€ETbCS
HaOpSIKOM Ta pO3lIapyBaHHIM CJIM30BOI, IiICIN30BOi Ta CEPO3HOI 000JI0OHOK y Neplly roguHy. [1oToBieHHs mapiB
CTiHKU KUIIKiBHMKA BilOYyBajIoCs 3aBISIKU MIKKJIITUHHOMY HaOpsKY, HAOpsSIKy CTPOMaJIbHUX €JIEMEHTIB. 3arajbHa
3anajibHa peakuis B Mapax CTiHKM KALIKiBHUKA MIO€IHYBaJIacs 3 BOTHULEBUMY KPOBOBUJIMBAMHU, BOTHHUIIEBOIO
IecTpyKllieio 6a3asbHOI MeMOpaHy, €03MHO(DINIBHOIO iHPiNbTpaLlielo B CIN30Bil Ta MifACcIN30Bill 060JI0HKaX.
[IpoBeneHO BIiEpILE MTOPIBHAIbHE YIBTPAMIKPOCKOIIIYHE JOCIIIPKEHHS 3 BUKOPUCTAaHHIM €JIEKTPOHHOI MiKpocKorii,
sIKe [10Ka3aJso, 1o MicJisg 6apoTpaBMU Ha PaHHIX CTafiSIX CIIOCTEPIraeTbCsi MiKkpOTPOMOOYTBOPEHHS, IO MOXeE
CIIPUYMHSATY BaXKI HACHigKY B Mi3Hil nepion. MopdosoriyHi 03Haky nopymeHHs iHTpaMypajibHOI reMOAMHAMIKY
TOHKOT'O KMIIKIBHMKA 3aJI€)KHO Bifl TEpMiHYy CIIOCTEPE>KEHHS, TIOYNHAIOYH 3 IIePIIOi 06U CIIOCTEPEsKEeHHS 1
VIPOJOBX JOCiKyBaHUX TEPMIHIB, IPOSIBIISIIACS [1APE30M apTEPioJI Ta BEHYJI i3 PO3BUTKOM €PUTPOLUTAPHOTO
cynuHHOro cTasy. I1if 4yac oiHK1 ocob6nmuBocTel ekcripecii MapkepiB rinokcii HIF-1a, ayrodarii LC3b Ta
eHpoTesianbHOI fuchyHKLil eNOos B CTiHL TOHKOI KUIIKY Micjisl 6apoTpaBMu I10Ka3asa BiiMiHHOCTI B iIHT€HCUBHOCTI
3a0apBJIEHHS 3aJI€XXHO Bifl TEPMiHiB criocTepeskeHHs1. Halbinbll iHTeHCMBHE HAaKOIMYEHHS LIUX MapKePiB
BifOyBasocs Ha 7-My 00Oy IOCTTPAaBMATUYHOTO Nepiony. Pe3ysibTaTu JOCITiIKEHHS CIPUSIOTh PO3LMIMUPEHHIO
ySIBJIEHD TIPO OCHOBHI IPUHIIANY Ta KOHKPETHI 3MiHM TOHKOTO KUIIEYHMKA B YMOBAX ITiCJIs1 yIAPHO-XBUJIbOBOTO
BIJIMBY; JAIOTh 3MOT'y [IDOCHO3YBATY HACJIiIKU BIUIMBY HAa CTPYKTYPHI KOMIIOHEHTi TOHKOTO KALIEYHMKA 332 YMOB
BMOYXOBMX TPAaBM X Ta KOPEKIIiIo LIbOro cTany. OTpUMaHi pe3ybTaTi PO MOPGOreHe3 TOHKOTO KUIIEeYHMKA IIiCIs
YIapHO-XBUJILOBOTO BILUIMBY €KCIIEPUMEHTAIbHUX TBAPUH JAIOTh MOKJIMBICTb CKJIACTH YSIBJIEHHS PO

Mop¢oreHeTH4Hi 3MiHM TOHKOTO KUIIEYHMKA Ta 10ro KpOBOOOITY, SIKi MU MOXXEMO ITPOrHO3yBaTH Ta KOPUTYBAaTU

2. Damage to the abdominal organs after the action of explosion factors (shock blast wave, striking elements of the
explosive device, secondary shells, chemical, and thermal factors) is a common clinical situation not only in
Ukraine but also around the world. The small and large intestines are the most vulnerable to the impact of a shock
blast among the abdominal organs. However, closed explosion-induced traumatic injuries of internal organs are
difficult at the stages of the diagnostic process, which is the reason for the untimely provision of specialized
medical care. Untimely detection of explosion-induced trauma to the abdominal cavity, in particular the intestine,
leads to serious consequences, namely peritonitis, intra-abdominal bleeding, because of traumatic perforations of



the intestine and rupture of intra-abdominal vessels. This is especially true of low-intensity explosions when a
person does not pay attention to them and does not consult a doctor. However, as for explosion-induced intestinal
injuries, such diagnostic panels are not used. During the research, the role of modeling the pathological condition,
identifying the timing, causes, and mechanism of disturbances in the morphogenesis of the intestine, its wall, and
structural elements or components increases, which allows to develop of a model and help determine corrective
measures of shock waves. In the available literature, we have not been able to find comprehensive studies using
general histological techniques, immunohistochemistry and electron microscopy of the small intestine in the
above pathology. This justifies the relevance of this study and the feasibility of its conduct.. Our research aimed to
study the morphological patterns of morphogenesis of the small intestine and its structural components of
experimental animals in barotrauma using general histological techniques, immunohistochemistry, and electron
microscopy. To study the structures of the small intestine, the following methods were used: general histological;
electron microscopy; immunohistochemical markers of HIF-1a hypoxia, LC3b autophagy, and eNos endothelial
dysfunction to determine modification; methods of variation statistics. For the first time a complex morphological,
general histological, immunohistochemical study of the fine organization of the structural components of the small
intestine of rats after shock-wave exposure with different terms after its action. The model of shock-wave
influence is received. Under the conditions of barotrauma simulation on the anterior abdominal wall of
experimental animals, diffuse changes in the wall of the small intestine are observed, which is accompanied by
edema and exfoliation of mucous, submucosal and serous membranes in the first hour. Thickening of the intestinal
wall layers occurred due to intercellular edema, edema of stromal elements. The general inflammatory reaction in
the layers of the intestinal wall was combined with focal hemorrhages, focal destruction of the basement
membrane, and eosinophilic infiltration in the mucous and submucosal membranes. A comparative
ultramicroscopic study using electron microscopy was performed for the first time, which showed that
microthrombus formation is observed in the early stages after barotrauma, which can lead to severe consequences
in the late period. Morphological signs of violation of intramural hemodynamics of the small intestine depending
on the observation period, starting from the first day of observation and during the study period, were manifested
by paresis of arterioles and venules with the development of erythrocyte vascular stasis. When evaluating the
expression of markers of hypoxia HIF-1a, autophagy LC3b and endothelial dysfunction eNos in the small intestinal
wall after barotrauma showed differences in the intensity of staining depending on the time of observation. The
most intensive accumulation of these markers occurred on the 7th day of the post-traumatic period. The results of
the study contribute to the expansion of ideas about the basic principles and specific changes of the small
intestine in the conditions after the shock-wave exposure; make it possible to predict the effects of the impact on
the structural components of the small intestine in explosive injuries and the correction of this condition. The
obtained results on the morphogenesis of the small intestine after the shock-wave exposure of experimental
animals make it possible to form an idea of the morphogenetic changes of the small intestine and its blood
circulation, which we can predict and correct.
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