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Pedepar:

1. YIkompKeHHs opraHiB Y€ peBHOI IOPO>KHUHM TicJid Jii pakTopiB BUOYXY (YAapHa BUOYXOBa XBUJIS, BpaKaroyi
€JIEMEHTH BUOYXOBOTO IPUCTPOIO, BTOPUHHI CHAPSAY, XiMi4Hi Ta TEPMiYHi YMHHUKY) JOCTAaTHLO PO3MOBCIOKEHA
KJIiHIYHA cUTyallis He Jyiviie B YKpaiHi, ajsie 1 B ycboMy cBiTi. Hait6inbu BpasnuBuMu min yac nii yrapHoi BU6YX0Boi
XBWJIi cepei OpraHiB YepeBHOI IOPO>XKHUHU € TOHKMI Ta TOBCTUM KUIIEYHUK. Ajle 3aKPUTi BUOYXO-iHIyKOBaHi
TpaBMaTWYHi YIIKOIKEHHS BHYTPILIHIX OpraHiB CKJIaHi Ha eTanax 4iarHOCTUYHOTO MPOLECY, 10 € IPUYUHOI0
HECBOEYACHOI'0 HAZJaHHS CIIeliai3oBaHoi Megu4Hoi fornomory. HecBoeyacHiCTh BUsIBIEHHS BUOYXO-iHIYKOBaHOI
TPaBMU OpPraHiB YEPEBHOI MOPOKHMHY, 30KPEMA KUIIEYHNKA, IPU3BOJIUTD [0 TSDKKMX HACHIIKIB, a CaMe IIEPUTOHITY,
BHYTPIIIHbOYEPEBHIN KPOBOTEY], SIK PE3yJIbTATiB TPABMAaTUYHUX Nepdopalliil KUIIeYHUKA Ta PO3PUBIB
BHYTPIlIHbOYEPEBHUX CYAUH. OCOOJIMBO 1€ CTOCYEThCS HU3bKO iIHTEHCUBHUX BUOYXiB, KOJIM JIIOAVHA He TIPUissie

LIbOMY yBary Ta He 3BepTaeThCsl [I0 Jlikapsl. Ajie Liel epesik 3a yMOB BifICyTHOCTI MaTOMOP(OJIOTiYHOI KAPTUHH, He



Ila€ 3MOTY BUSIBUTY TMOLIKOJKEHHS KMIIEYHUKA, SIKi (POPMYIOTBCS Ha YJIbTPa-, KJIITUHHO- Ta TKAHUHHOMY piBHi. B
OCTaHHi pOKU aKTHUBHO 3allpOBAIKYIOThCS B IiarHOCTUYHY IIPOrpaMy pi3Hi GioMapKepu MaToJIOTiYHUX ITPOLIECiB.
[Tpote, 3a yMmOB BUOYX0-iHIYKOBaHUX TPaBM KUILIEYHUKA [iarHOCTUYHI IIaHeJli He 3aCTOCOBYIOThCA. I1in yac
IIPOBEIEHHS NOCiIKEHb 301/IbHIYETHCS POJIb MOJIEJIIOBAHHS IIATOJIONIYHOTO CTaHY, BUSIBJIEHHS TEPMiHiB, IPUYMH Ta
MEXaHi3My yTBOPEHHS IOPYIIEHb Y MOPQOreHe3i KUeYHNKa, 10T0 CTiHKU Ta CTPYKTYPHUX €JIEeMEHTIB ab0
KOMIIOHEHTIB, 1110 JJa€ 3MOT'y PO3POOUTH MOJEJb Ta AOIIOMOXKe BU3HAYMTH KOPUTYIOUi 3aX011 Aii HaciaKiB yapHO
XBWJIbOBOT'O BIUIUBY. Y IOCTYIIHI JiTepaTypi HaM He BAAJI0CS 3HANTU KOMIIJIEKCHUX [IOCJIiI>KEHb i3 BUKOPUCTAHHIM
3araJIbHOTICTOJIOTIYHUX METOIUK, IMYHOTICTOXIMIi Ta €JIEKTPOHHOI MIKPOCKOIIiI TOHKOT'O KMIIEYHUKA 33 YMOBU
BUIIe3rafiaxiii narosorii. Lle o6rpyHTOBY€e akTyaIbHICTh LIbOTO JOCIIIIKEHHS Ta JOLJIbHICTh 1OTO IPOBEIEHHS.
Mero1o Haloi HayKOBOI pOOOTH CTaJIO AOCIIKEHHSI MOPOJIOTIUHUX 3aKOHOMIPHOCTE MOP(OreHe3y TOHKOTO
KUIIEYHUKY Ta Or0 CTPYKTYPHUX KOMIIOHEHTIB IIpU 6apoTpaBmi. Marepianu i MeTonu gocaimkeHHs. O6'eKToM
nocJligkeHHs crany 111 mpenapariB TOHKOI KUIIKM CTaTeBO3PisIMX LIypiB, sIKi 6yu po3zineHi Ha 4 rpyr; (1)
KOHTPOJIbHA I'PyIa; (2) rpyna miciist 6apoTpaBMu Ieplia roguHa; (3) rpyna micisg 6apotpaBmu 7 1o6a; (4) rpymna mics
6apoTtpaBmu 14 noba. 17151 BOCiIPKEHHS! CTPYKTYP TOHKOI'O KUILIEYHUKA BUKOPUCTOBYBAIM METOMM:
3arajibHOTICTOJIOTIYHMI; METO], €JIEKTPOHHOI; iMyHOTicTOXiMiuHMI MapKepu rinokcii HIF-1a, ayrogarii LC3b, Ta
eHpoTesnianbHOI puchyHKLi eNos; MeTony BapialiliHoi CTaTUCTUKY. YIieplle IPOBeLeHO KOMILIEKCHE
MopdoJioriyHe, 3arajabHOTiCTOJIOTiYHE, IMyHOTiCTOXiMiUHEe JOCiIKEHHS TOHKOI OpraHisallii CTpyKTYypHUX
KOMIIOHEHTIB TOHKOI'O KMIIEYHUKA MIYPiB I1iCJIs YAAPHO-XBUJILOBOI'O BIUIMBY 3 Pi3HMM TEPMIHOM IIiciid MOro Al
OTpuMaHa MoJieJb yIaPHO-XBUJIbOBOT'O BILJIMBY. 32 YMOB MOJIEJIIOBaHHS 6apOTPABMU Ha NEPEHIO YEPEBHY CTiHKY
€KCIIEpPMMEHTAJIbHUX TBApUH CIIOCTEPIraloThCsl TUQy3Hi 3MiHU CTiIHKU TOHKOTO KUIIEYHUKY, sIKa CYyIIPOBOMKY€ETbCSI
HaOpSKOM Ta PO3IIapyBaHHIM CJIM30BOI, MIiACIN30BOi Ta CEPO3HOI 000JIOHOK y Neplly roguHy. [1oToBIIeHHS mapiB
CTiHKM KMAIIKiBHUKA BiIOyBasoCs 3aBISIKYA MIKKIIITUHHOMY Ha6PSIKY, HAOPSIKy CTPOMAJIbHUX €JIeMEHTIB. 3arajbHa
3amasibHa peaxllis B Mapax CTiHKM KUIIKiBHUKA [TO€IHYBalaCs 3 BOTHUIEBMMU KPOBOBUJIMBAMU, BOTHULIEBOIO
IecTpyKllielo 6a3anbHOi MeMOpPaHHU, €03MHO(INIBHOIO iHPiNbTpaLlielo B CIU30Bil Ta MifACIN30Bill 000JI0OHKAX.
[IpoBeneHo BIiepILE MOPIBHAJIbHE YILTPAMIKPOCKOIIIYHE JOCIIIPKEHHS 3 BUKOPUCTAaHHIM €JIEKTPOHHOI MiKpocKoii,
sSIKe [10Ka3aJsIo, o MicJig 6apoTpaBMU Ha PaHHIX CTafligX CIIOCTEPIraeTbCsi MiKkpOTPOMOOYTBOPEHHS, IO MOXKeE
CIIPUYMHSTY BaXXKi HaC/ligKY B Mi3Hil nepion. MopdosoriuHi 03Haky nopyleHHs! iHTpaMypajibHOI reMOoAMHAMIKU
TOHKOT'O KMILIKIBHMKA 3aJI€XXHO Bifl TEPMiHY CIIOCTEPE>KEHHS, TOYMHAIOUH 3 IIEPIIOi 00U CIIOCTEPEsKEHHS 1
VIPOIOBX OCIIKyBaHUX TEPMiHIB, IPOSIBIISIMCS [1APE30M apTEPioJl Ta BEHYJI i3 PO3BUTKOM €PUTPOLUTAPHOTO
cynuHHOro cragy. Ilig yac ouinku ocobmmBocTeil ekcrpecii mapkepiB rinokcii HIF-1a, ayrodarii LC3b Ta
eHpioTesnianbHOI AuchyHKLil eNos B CTiHL TOHKOI KUIIKY Micjisl 6apoTpaBMu I10Ka3asa BiAMiHHOCTI B iIHTEHCUBHOCTI
3a0apBJIEHHS 3aJI€XXKHO Bifl TEPMiHIiB criocTepeskeHHsl. Halbinbll iHTeHCMBHE HAaKOMMYEHHS LIUX MAapKePiB
BinOyBasiocst Ha 7-My 00y MOCTTPABMATUYHOTO Iepiofy. Pe3ynbTaT JOCIiIPKEHHS CIIPUSIIOTh PO3IINPEHHIO
ySIBJIEHD TIPO OCHOBHI IPUHIIUAINY Ta KOHKPETHI 3MiHM TOHKOTO KUIIEYHMKA B YMOBAX ITiCJIs1 yIAPHO-XBUJIBOBOTO
BIUJIMBY; 1al0Th 3MOI'y [IPOTHO3YBATU HACJIiJKY BIIJIMBY HA CTPYKTYPHI KOMIIOHEHT]I TOHKOTO KMIIEYHUKA 32 YMOB
BMOYXOBMX TPaBM X Ta KOPEKIiI0 LbOro cTany. OTpUMaHi pe3yJbTaTu PO MOPGOreHe3 TOHKOTO KUIIEeYHUKA IIiCIIs
YAAPHO-XBUJILOBOTO BIIBY €KCIIEPUMEHTAIbHUX TBAPUH JAI0Th MOXKJIMBICTb CKJIACTH YSBJIEHHS PO

Mop¢oreHeTUYHi 3MiHM TOHKOI'O KULIEYHMKA Ta HOT0 KPOBOOOITryY, sIKi MM MOXKEMO IIPOTHO3YBaTH Ta KOPUT'YBATH

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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