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Pospobka HOBMX nigxoniB OO0 JNikyBaHHS remopa-
rYyHOro iHCYNbTY € HEMOXJIMBOIO 6€3 BCTAHOBNEHHS
TOHKMX MNATOrEHETUYHUX MEXaHi3MiB pPO3BUTKY rO-
CTpOi HepgocTaTHOCTI Mo3koBoro kpoeoobiry (FTHMK),
AKI MOXJIMBO MPOCNIOKYBaTU NULLE NPU BUKOPUCTAHHI
a[leKBaTHUX eKCnepuMeHTanbHUX mopenei. Ockinbku
MeXaHi3MU, WO fexaTb B OCHOBI YLUKOOXXEHHS MO3KY
npuv iHTpauepebpanbHiii remoparii, € cknagHumMu Ta
Mano [OoCnimXeHnMu, ue notpebye BUKOPUCTAHHSA B
eKcrnepuMeHTasbHin Helipobionorii onTuManbHOi Mo-
neni, ika mae 6yTn CTaHAapPTU30BaHOI0, NErko BiATBO-
plOBaTMCb Ta TaKOIO, WO OXOMJIKOE OCHOBHI MEXaHi3mMm
nepe6iry THMK y niognHn [4,2,6,9].

EkcnepvmeHTansHe mMoaenioBaHHA remopari4yHoro
iHcynbTy (I'l) 3AINCHIOETLCA Ha PISHUX BUAAxX TBAPWH,
Taknx 9K Kponi, LWypi, M1LLi, CBMHI, MaBnu Towo. KoxeH
3 UMX BUAIB Y AKOCTiI eKCNepuMeHTasibHOI Moaeni Mae
MEeBHI Nepesarn n Hegoniku.

Muwaya mMopenb ekcrnepumeHTtanbHoro 1 6yna
po3pobnieHa 3aBASKWM  MOXJIMBOCTI  BUKOPUCTAHHS
TPAHCTEHHNX TBAPVH AJ1S BUBYEHHS CneuudiyHmnx me-
XaHi3MiB YLLUKOOXKEHHS MPU rocTpoMy iHeynbTi [13].

IcHye TakoX Tak 3BaHa BeNMKOTBapuHHa (TOOTO
CBUHAYA) nobapHa Monaenb iHTpauepebpanbHoi re-
mMoparii. BoHa nonarae y BukopucTaHHi iHpy3ii apTe-
pianbHOi KPOBi y 6iny pevyoBUHY GPOHTANBLHOI NiBKY.
Lla mogenb € KOPUCHOIO ANS BUBYEHHS iHOYKOBAHWX iH-
TpauepebpanbHo remoparielo natodisionoriyHnx Ta
NaToxiMiYHMX 3MiH BiNoi pevoBMHM BENNKUX NiBKY/b 3a-
BOSAKW BEJIMKUM PO3MipamM MO3KY TBapuH. M030K CBU-
Hell Jae MOXJIMBICTb MoZenioBaTu rematomy, 06’em
SKOi € eKBiBaIEHTHUM Takiil y N0ANHW. 3aBOSKM BENN-
KMM 06’eMaM BIATBOPEHOI reMaToMm PO3LUMPIOETLCS
MPOCTIP MOX/IMBOCTEN AN1 BUBYHEHHS TEXHIKM Xipypriy-
HOro BMOANEHHS, 3aCTOCYBaHHS XipypriyHOro ta me-
OVKaMEHTO3HOro BapiaHTIiB JlikyBaHHA remMopariyHoro
iHcynbTy. OfHielo 3 nepesar ii BUKOPUCTAHHS B SIKOCTI
MOOeNbHOro 06’ekTy € 3MEHLLEHHS BiporigHOCTi no-
LIKOI)KEHHST NaTepasnbHUX LLTYHOUKIB, ab0 CynyTHbOro
KPOBOBWAMBY B iXHIO MOPOXHUHY [18,17].
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Bubip TBapuH [N €KCNepUMEHTY 3anexuTb Y
nepLuy Yepry Big, HAMIPIB i METW OOCNIOXEHHS, 3aTpaT
Ta OOCATHEHHS 6axxaHMx 06’eMiB BOrHMLLLA reMaToMU,
aKe No KOXHOMY 3 LUX KPUTEPIiB KOXHA 3 TBAPUHHUX
Mozenen Mmae BignosigHi nepesaru [17].

MpakTuka nokasye, WO B OCHOBHOMY HalyacTiwe
ona mopenoBaHHa [l BukopucToByloTbCs wypw. Li
TBAPWHWN € OAHVUMW 3 HabiNblL BUBYEHUX MOOENBHUX
00’eKTiB, Ha SIKMX MNPOBEAEHI YUCNEHHI MOBeniHKOBI
OOCNILKEHHS, WO 3acCBig4mMan CXOXIiCTb PYXOBOi KOM-
NOHEHTW Yy WypiB Ta aloguHu [9]. B Tol Xe yac, Bigomi
Hea oMK BUKOPUCTAHHS LLYPIiB 9K MOAENbHUX TBAPUH —
mMani po3Mipy MO3KY 1 BiANOBIAHO reMaToMu, HeoaHa-
KOBa opraHisaLis roJJoBHOro MO3Ky Y LLypiB Ta JIOANHN.
3 ubOro BMNAMBAE, WO KAiHIYHA BaX/MBICTb Helpoa-
HaTOMIYHOI iHdOpMaLil, OTPMMaHOI NpW MpPoBeLEHHI
€eKCMNePVMEHTIB Ha Lypax, Mae O6yTn niaTBepaxeHa
[0AaTKOBO, WO € MOX/IUBUM nuLle NPU BUKOPUCTAHHI
ayToncinHoro martepiany [9].

Cnig nigKpecnuTu, WO OCHOBHA CTPYKTYPHA, PyHK-
LioHanbHa Ta NOBeAdiHKOBA OpraHisauis, GioxiMiyHi Ta
iIMYHHI NpoLecK, a TakoX BigNOBiIOHI KOMNEHCATOPHI Ta
BiJHOBHI MexaHi3Mn npwu nopyLueHHi GyHKUin, Wwo pea-
Ni3yl0ThCA Y BIANOBIAb HA LiepebpanbHi YLLIKOOXKEHHS, €
CNiNbHUMK ON151 BCiX CCaBLjiB. 3 ornsay Ha Le, Tepanes-
TUYHI 3ac00U, L0 MaloTb BUpPaXeHUin edekT Ha Lypax,
LLIJIKOM MOXYTb 3aCTOCOBYBATUCS 1 ONS JTIKYBaHHSA XBO-
pux ocCib pi3HOro Biky [8].

3a HopMasbHNX YMOB KPOB HE Ma€e NpsiMoro AoCTy-
ny 0O KNiTUH HEPBOBOI TKAHWHU, BiAMEXOBAHOI rema-
ToeHuedaniyHnm 6ap’epom, chopMoBaHUM KIITUHAMUN
€eHAoTenito, acTpouMTaMm i nepuumtTamm, 6a3anbHO0
MeMOpaHOo Ta ekCTpauenionspHUM MaTpukcom. lMo-
LKOAXKEHHS iHTpaLepebpanbHOi apTepii cnpuymHse
KPOBOBW/IMB Y MO30K, WO CTBOPKE HedIi3ioNoriyHi
YMOBM i3 BiANoOBigHMM pe3ynbratom [3,15,14]. Po3Bu-
TOK KNiHIYHMX NPOSIBIB 3aXBOPIOBAHHS MNPSIMO KOPENIOE
i3 06’eMOM KpOBi, Lo chopMyBaB remaTomMy, aaxe Ls
KPOB IHTEHCUBHO 34aBJIIOE OTOYYIOYY TKaHUHY, hopMye
iLLeMi4Hy 30HY Ta CYNyTHE remopariyHe YLIKOAXEHHS
[20].

EkcneprmeHTanbHa MOAENb reMOPariyHoro iHCyb-
Ty Ma€ Ha MEeTi BiZTBOPEHHS HABIMXXEHOI O 4,0 PeasbHOI
KapTUHU NATONOriYHOro npouecy, y 3B’A3Ky i3 YnM us
Mo[eNb NOBUHHA MAaTU Taki XapakTepUCTUKN:
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1. BioTBOpPEHHA PIBHOMIPHOrO CTYNEeHIo remoparii
B YCIX TB2PWH EKCNEPUMEHTANBHOI FPynu.

2. MexaHi3m remoparii, akuii HanbinbLW Habnnxe-
HO BigTBOpPIOE NnatoreHed NHMK y niognnn.

3. Jlerkictb i CTaHOAPTU30BAHICTb BUKOHAHHSA

npoueaypu.

4. Po3ymMHa BapTicTb (TOOTO eKOHOMi4YHa OOrpyH-

TOBaHICTb) eKCnepuMeHTanbHNX Npoueayp.

Jlo Halbinbll 3aranbHOBU3HAHUX MOAENen ekcrne-
PUMEHTaNbHOrO iHCYNLTY Y TBAPUH, KOXHA 3 AKX Mae
CcBOi Mogudikauiji, Hanexartb MoAeni 3 iH’EKLinHNM BBE-
OeHHsIM KpoBi [16] Ta i3 3acTocyBaHHAM BakTepianbHOi
konareHasu [19]. KoxHa 3 uynx mogenen mae cBoi ne-
peBaruv Ta Hegonikn Ta 0COBMBOCTI BUKOPUCTAHHS.

Mopgenb iH’ekuil KpoBi

JaHa mopenb Bnepwe Oyna 3anpornoHoBaHa A.
Kpenngnepomy 1975 poui, Ta moamodikoBaHa Bynokom
i3 cnisaBTopamu B 1984 poui. MNpwn 3acTOCyBaHHI LHOro
MEeTOAy ayTOKpPOB CTEPEOTaKCUYHO BBOAMTBLCS B Ai-
NISIHKY MO3KY, sika UikaBuTb gocnigHukie. Micue iH’ ekuii
obunpatoTb B 3aN1€XHOCTI Bif, HaMbIiNbLL cninbHOI nokarni-
3auji BUHUKHEHHS! iHTpauepebpanbHoi remoparii y nio-
OvHu. Ha paHuii momeHT 6a3anbHe S4p0 M BHYTPILLHSA
Karncyna BBaXaloTbCH OCHOBHUMM MicueM ans iH’ekuji.
0O6’eM KpoOBi, WO BBOANTLCS B MO30K, MOXeE BapitoBa-
TN B 3a5€XHOCTI Big 06’eMy remMaToMun, MOAESNOBaHHS
SIKOi € HA METi y OCNiAHKKIB, NpOoTe 00’EM KPOBi HE Mae
nepesuwysat 100 mkn [16].

OaHUM i3 HalCepMO3HIlWNX HeOONIKIB BUKOPUCTAH-
HS JaHoi Mogeni € Te, WO pOo3Mip reMaToMun € BaXKKO-
BIATBOPIOBAHMM B Cepii ekcnepumeHTiB. lMpuynHamu
BTpPaTV BIATBOPIOBAHOCTI MOXYTb BYTWU PO3PUBM LLTY-
HO4YKa, 3BOPOTHMIN MNOTIK KPOBI B3O0BX TPEKY KaHIoNI,
BBEAEHHS KPOBIi Y HaoamwWKy [5]. 3 MeTO BUPILLEHHS
uiei npobnemn Gyna 3anpornoHoBaHa MoAesNb NOABIN-
HOi iH’ekuji, wWo nepenbayae BBeAEHHS HeoOXioHOro
06’emMy KpoBi ABOMa NOPLiFMU, 3 MEPEPBOIO Y 7 XBU-
NNH. 3aBASKU LLbOMY KPOB 3ropTaeTbCs B3A40BX MOMKM,
i, TakMM 4MHOM, 3anobirae ii 3BOPOTHOMY BiATOKY i pO3-
BUTKY KPOBOBWJIMBY B CyOapaxHoifanbHUM NpocTip [6].

BcTaHoBneHo, wo nokanisauis BBEOEHOI B CTPYK-
TYpU MO3KY KPOBi 3anvlaeTbcsi HecTabinbHuM. Tak,
61n3bko 25% remMaTtoMm pPOSLLINPIOIOTLCS B OTOYYHOYY
6iny pedoBuHy. Kpim TOro, iH’eKkLj€elo ayTOKPOBI BaXKO
[OCArTKU MOCTINHOI nokanisauji rematoMn y BUMaaKy
BUMKOHAHHSA cepii Aocniaie Ha 3Ha4HIlM KiNbKOCTI TBAPWH
[10,7,21].

3 MeTol0 MiaBMLLEHHS edDEKTUBHOCTI MeToay 3a-
NMPOMOHOBAHO TAaKOX BUKOPUCTAHHA METaNiYHOro Ka-
TeTepa i3 AEeBiaHTHO BIOAXWIEHUM i 3aTOYEHMM HOXEM,

SIKUIA BBOOUTBLCS Yepeld nonepeaHb0 BBEAEHY KaHIOMIO
i3 HACTYMNHUM 3A4INCHEHHSM NOBHUX NOBOPOTIB HANpPaBo
Ta HaniBo. TakMM YMHOM CTBOPIOETLCS HE NnLLe NPOCTIP
ON9 BBEOEHHS ayTOKPOBi, ane M NiacikalTbCs perio-
HanbHi LepebparnbHi cyanHu, Wo 3abe3neyye Bionosia-
HUI nokanbHUI kpoBoBMNKB. MNMpoTe 1 us moandikauia
Mogeni He € AOCKOHANO, afXe rosika-KaHions, wo Bu-
KOPUCTOBYETLCA A9 iH €KL ayTOKPOBi, Ma€ 3Ha4YHWUM
niameTp, WO 3anuwWwae BigNoOBIgHY KOMOTY paHy Ta 3y-
MOBJIIOE BUHMKHEHHSI TPaBMU LLE A0 iH’EKLii ayTOKpo-
Bi [4] (y 3B’A3KY i3 4MM LS MOAENb 1 OTpuMana HasBy
nocTTpaBMaTU4YHOI iHTpauepebpanbHoi ayToremopa-
riyHoi rematomu [1]).

Mogpenb i3
KonareHasmu

KonareH |V BBaxaeTbCst OCHOBHMM NPOTEIHOM 060-
JIOHOK KPOBOHOCHMX CYAWH, LLO Biirpae BaxInBy poJsib
y MNiATPUMAaHHI iXHbOI uinicHocTi. fonoBHa iges mope-
Ni i3 3aCTOCYBaHHAM KONlareHasu nonsira€ y Tomy, Lo
BOHA PYVHYE 3B’A3KM B KONTAreHOBOMY NPOTEiHI 1 Takum
YNHOM CMpPUSIE PO3PMBY CTIHOK cyauH. OpwuriHanbHa
KonareHasHa mopenb 6yna 3anporoHoBaHa Po3eH-
6eprom [15]: 0,1-1 oanHuMLi BakTepianbHOT KonareHasu
PO3YNHANM Y 2 MK COMi Ta CTEPEOTAKCMYHO BBOANAU
y BiOMNoBigHy AiNsiHKY MO3Ky. lMokasaHo, W0 BBEAEHHS
0,5 oanHUUb Hapano odikyBaHwui pesynetart, a 1,0 oa.
— 3HM3WNO0 BMXUBAHICTb TBAPUH MNPOTArOM nepLumx 24
rogviH nicns 3aincHeHHsa npouenypwu. licna nepworo
yCnixy AaHa MoAeNb 3a3Hana YMCneHHnx mogudikauin
Ta 6yna cyTTeEBO po3LimpeHa [19].

30HOI0 BBEIEHHA PO3YMHY KONlareHasu B Ui moaeni
HalvacTiwe € 6a3anbHe aapo MeliHepTa, NpoTe B MO-
neni iHTpauepebpanbHoi remoparii i3 3acTOCyBaHHSAM B
SIKOCTi eKCnepuMeHTaNnbHUX TBAPWH, HaNpuknaa, CBu-
HEeNM, iH’EKLI0 PO34YMHY 3AINCHIOITb Y COMaATOCEHCOP-
HWIA uepebpokopTekc [12].

[onoBHMM HeOoNikoM 3anponOHOBAHOI  kKonare-
Ha3HOI MoJeni € Te, WO Ue eH3UM CUCTEMHO PYMHYE
TKaHWHY B MicLi iH’eKUji Ta € apTedakTHUM XxemoaTpak-
TaHTOM. TOMYy, Ha Hall NOMMsaa, AOLUiNbHILLE BUKOPUCTO-
BYyBaTM Mogesb iHTpauepebpanbHoi iH’eKLji KpoBi, 3a-
nponoHoBaHoi MakapeHko O. M. Ta cnigasT. [11].

BucHoBOK. BukopucCTaHHA pi3HMX Mopenen no-
PYLUEHHS MO3KOBOro KpoBoOobGiry € 0060B’S3K0BOIO
nepeaymMoBOl0 PO3POOKM MOTEHLINHUX TepaneBTuY-
HUX MNigxoniB, HanpaBfeHUX Ha MiOCUIIEHHS PO3BUTKY
KOMMNEHCAaTOPHMX MPOLECIB Y KNITMHAX MO3KY 3 METOI0
Oinbll WBMAKOrO BiAHOBNEHHA DYHKLIM OpraHiaMmy npu
PO3BUTKY FOCTPUX NOPYLUEHb MO3KOBOIO KPOBOOOIry.
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MOJOENNIIOBAHHA EKCNEPUMEHTAJIbHOIMO FTEMOPATIYHOIO IHCYJIbTY

Makapenko O. M., YopHa C. I.

Pe3ome. Y gaHomMy ornsagi nitepatypu po3risHYTO OCHOBHI Cy4acHi Nigxoam Ao MOAENIOBAHHSA €KCNEPUMEH-
TaNbHOrO FEMOPAriyHOro iHCYNbTY y 1abopaTopHUX TBAPWH, Taki 9K MOOENb iH’EKLIT KPOBI Ta MOAEb i3 BBEAEHHAM
GakTepianbHOI KoslareHasu. Po3rnsHyTo OCHOBHI MepeBaru Ta Heaoikvu JaHux Moaenen.

BuikopurcTaHHS pidHUX MoAenel NopyLLEHHST MO3KOBOIO KPOBOOOIry € BaXJ/IMBMM acnekToM po3pobKM NOTEH-
LiINHUX TepaneBTUYHUX MiOXOA4iB, HANPaBAEHWX HA NIACUAEHHS PO3BUTKY KOMMEHCATOPHUX NPOLECIB Y KIITUHAX
MO3KYy 3 METOIO BifbLL LWBUAKOrO BiAHOBNEHHS MYHKL opraHiaMy npu po3BUTKY FOCTPUX NOPYLIEHb MO3KOBOIO
KpOBOOOIry.

Knio4yoBi cnoBa: remopariyHuii iHcynbT, MoAentoBaHHs, iH’eKLis KpoBi, 6akTepianbHa konareHasa.
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MOAEJIMPOBAHUE 3KCNEPUMEHTAJIbHOINO FrEMOPPATM4YECKOIO UHCYJ1bTA

MakapeHko A. H., YepHasa C. U

Pe3iome. B 0630pe nutepatypbl pacCMOTPEHbI OCHOBHbIE COBPEMEHHbIE NOAXOAbl K MOAENNPOBAHMIO 3KC-
NnepvMeHTaNbHOro reMoppParMieckoro MHCybTa y 1abopaTopHbIX XMBOTHbLIX, BKJIOYaAA MOAEb UHbEKLIMN KPOBU
1 Mogdenb C BBeaeHMem HakTepuanbHOM KonnareHasbl. PAcCMOTPEHbl OCHOBHbIE MPENMYLLIECTBA U HEO0CTATKM
OaHHbIX MOAENEN.

Mcnonb3oBaHne pasHbix MoAesiel HapylleHUsi MO3roBOro KpOBOOOpaLLEeHUs SBASIeTCS BaXHbIM acrnekToM
pas3paboTkun NOTeHUMANbHbLIX TEPANeBTUYECKMX NOAX0A0B, KOTOPbIE HanpaB/ieHbl HA YCUIeEHNE Pa3BUTUS KOMMEH-
CaTOPHbIX MPOLLECCORB B KJIETKAX MO3ra C Liesibio 60s1ee BbICTPOro BOCCTAHOBIEHUSI DYHKLNI OpraHmMamMa npu pas-
BUTUM OCTPbIX HAPYLLEHNIA MO3rOBOIro KPOBOOOPALLLEHUS.

KnioueBble cnoBa: remMopparn4yeckuii UHCYNbT, MOAENNPOBaHWE, WHBEKUMS KpPOoBW, OakTepuanbHas
KonnareHasa.
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The Modelling of Experimental Hemorrhagic Stroke

Makarenko A. N., Chorna S. I.

Abstract. The mechanisms underlying brain damage in intracerebral hemorrhage are complex and little studied
because it requires the using of an experimental neuroscience model that should be standardized, easily and one
that covers the basic mechanisms of acute insufficiency of cerebral blood flow in humans.

Experimental modeling of hemorrhagic stroke is performed on different types of animals such as rabbits,
rats, mice, pigs, monkeys and others. Each of these species as experimental model has certain advantages and
disadvantages.

Experimental mouse model was developed with the ability to use transgenic animals to study the specific
mechanisms of injury in acute stroke.

There are also pork intracerebral hemorrhage model. This model is useful for studying induced intracerebral
hemorrhage changes and white matter of the cerebral hemispheres of the brain due to the large size animals. The
choice of animal experiment depends primarily on the intentions and objectives of the study, costs and achieve
the desired focus hematoma volume, because in each of these criteria, each of the relevant animal models has
advantages.

Practice shows that rats are the most often used animals for modeling hemorrhagic stroke. Under normal
conditions, the blood does not have direct access to the cells of the nervous tissue. An experimental model of
hemorrhagic stroke is intended to be closer to the real picture of the pathological process in connection with what
the model should have the following characteristics: Having an average degree of hemorrhage in all animals of the
experimental group; The mechanism of hemorrhage that best reproduces pathogenesis in humans; The ease and
standardization of the procedure; Reasonable cost experimental procedures.

The most universally recognized model of experimental stroke in animal models are injected with blood and
using bacterial collagenase. Each of these models has its own advantages and disadvantages and use features.

Model injections of blood in applying this method blood stereotactic are injected into the area of the brain that
interested researchers. The volume of blood injected into the brain may vary depending on the amount of bruising,
modeling which is aimed at researchers.

One of the most serious drawbacks of using this model is that the size of the hematoma is difficult to reproduce
in a series of experiments.

The model with the using of bacterial collahenase. The main idea of using collagenase model is that it destroys
the bonds in collagen protein and thus helps break apart the walls of blood vessels. After the initial success of this
model has undergone numerous modifications and has been significantly expanded.

Zone input collagenase solution in this model is often the basal nucleus of Meynert.

The main drawback of the proposed collagenase model is that this enzyme system destroys the tissue at the
injection site. Therefore, in our opinion, it is better to use the model of intracerebral injections of blood offered
Makarenko OM. The using of different models of cerebral blood flow is a prerequisite develop potential therapeutic
approaches aimed at enhancing the development of compensatory processes in the brain cells of to a more rapid
recovery of body functions during the development of acute stroke.
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