orngaaun NiITEPATYPU

ornan nitTeEPATYPHU

© BopHap M. M., *Kpuega I. @., **dununyyk O. B.

YAK 340. 6:616. 839:577. 175. 522:616-001-036. 08

BogHap M. M., *Kpusga I". ®@., **Pununyyk O. B.

CUMMNATO-AAPEHAJTIOBA CUCTEMA 9K AIATHOCTUYHU NMOKA3HUK
NPOSIBY CTPEC-PEAKUIT NP1 ANUHAMIYHOMY PO3BUTKY CMEPTEJIbHOI
MEXAHIYHOI TPABMU

HauioHanbHnin MeguyHnia yHiBepcuteT im. O. O. Boromonbus (M. Kuis)

*Opecbkuii HauioHabHUA Megu4HUM yHiBepcuTteT (M. Opgeca)

** HMANO imeHi M. J1. Wynuka (m. KuiB)

Hana pobota € dpparmeHtom HAOP «Bnnuve anko-
roNbHOro GakTopy Ha YacTOTY BMMNAAKiB HACUIIBbHULbKOIT
Ta HEHACWJIbHMLBLKOI CMepPTi y MewkaHuis M. Knesa 3a
2001-2010 poku», Ne gepx. peectpauii 0113U000060.

B exkcnepTHiii npakTuui Bce GiNbLUOoi NOWMPEHOCTI
HabyBae AiarHOCTMKa CTPECOBOro CTaHy OpraHiamy, B
TOMY 4YMCHi | B BUNagkax CMEPTESIbHOrO TPaBMYyBaHHS
[9,14]. Mepebir cTpecoBOi peakLii NOB’A3aHMn, NepLu
3a BCe, 3 akTMBauielo rinotanamo-rinodisapHo-Haa-
HMUPHMKOBOI Ta CMMNAaTO-aapeHanoBoi cuctem [5,7,25].

CumnaTto-agpeHanoBa cuctemMa npmimMae 6esnoce-
pPenHIo y4acTb B NaTodizionoriyHnx Nnposisax, 9Ki MaloTb
Mmicue npwu ctpeci. JaHa cuctema WBMOKO i NOTYXXHO
pearye Ha 6yab-siKy TpaBmy, Cripusitodmn mobinisauii me-
XaHi3MiB aganTauji Ta pe3nCTEeHTHOCTI opraHiamy. 30-
Kpema, acoikcis, Npn3BoanTb A0 30iNbLUEHHS cekpeLil
HagHMPHMKaMn agpeHaniny [26]. TMnokcis, ocobnmeo
rOIOBHOro MO3KY Ta Cepus, NPU3BOAUTb A0 30iNbLUEH-
HA JIOKa/IbHOrO CUHTE3Y KaTexoslaMiHiB B pe3ynbrarTi
CTUMYNSALi aAPEHEPTIYHUX CUMMATUYHUX HepBiB [27,
28].

MpoBeneHri oocniaXeHHs nokasylTb, WO nepebir
CTPECOBOI peakLii xapakTepnusyeTbCcs 3MiHaMn QyHK-
uii Kopy HagHMpPKOBUX 3an03 [4]. 3 6OKY HUPOK TakoXx
BiAMIYAIOTbCSH 3MIHM Y BUMSIAI NEPEpPO3noainy KpOBO-
00iry, 3HMXeHHi HUPKOBOI dpakKLjii cepueBoro BUKMAY,
iLlemisaLii KOPKOBOro PEYOBMHU HUPOK, @ MOCUIIEHUI
0OMiH pey4yoBMH, NiOBULLLEHHS BMICTY MefiaTopiB i Npo-
OyKTiB MocuieHoro pos3nagy Oinkie — onironentuais
NPM3BOAATL OO MOripleHHS GYHKLiOHANbHOrO CTaHy
HUpoK [1]. MopdonoriyHO B HMpKax BiA3HA4YaETLCS
HEeOKPIB'S CYOANH KOPKOBOrO PEYOBUHU, CKOPOYEHHS
apTepii opidbHOro Ta cepeaHbOro kaniopis. Mpw TprBa-
JIOMY BM/IMBI CTPECOPHOro dpakTopa 3’aBnsi0TbCA O3HaA-
kn wyHTa [6]. CTpec npm3BoauTb 4O 3MiHM B HMpPKax
06MiHy 6inkiB, BiNbHUX pagukanis, kaTexonamiHie, aue-
TUNXONiHY, ENEKTPONITIB, aKTUBHOCTI anbfonasu. Y Haa-
HUPHUKAxX PO3BMBAETLCS BMPAXEHWIA HAOPSIK Kancynu,
CTpOMMU i eHAooOTenito cyamH 3ano3u [3,8], a npu Tpu-
BaJIOMy CTPECi CMOCTEPIraeTbCs iXx BUCHAXEHHs [22].

Kpim TOro, B ymoBax MOAEeNb0BaHOrO CTPECY LUASXOM
CMOCTEPIraeTbCa BUPAKEHE NPUrHiYEHHS DYHKLT KOpuU
HaQHVPKOBMX 3a5103, WO CBiAYMTb NPO LWBUAKE BUCHA-
XeHHS rinodis-agpeHanosoi cuctemu [10].

Mpwu cTpeci BusiBneHo 3 cTagii NnopyLLeHHss 0OMiHy
KaTexonamiHis. [lepluia XxapakTepu3yeTbCHA 3BiJIbHEH-
HAM HOpagpeHasiHy 3 HEPBOBUX 3aKiHYeHb B rinoTa-
namyci Ta iHwux Bigainis LHC, akTBauielo MO3KOBOro
Lwiapy HagHUPKOBMX 3ano3. Hapoctae BMICT agpeHa-
NiHY B KPOBI, NPV BIACYTHOCTI 3HUXEHHS MOro PiBHA B
cawmin 3anogi. [lpyra ctagjis — CTiika TprBana akTuaLlis
— BMICT agpeHaniHy B KPOBi NiABULLEHWNIA HA TNi NOCTY-
MOBOIr0 3HMXEHHS 1100 PiBHA B MO3KOBOMY LUAPi Ha4-
HMPKOBKX 3an03. TPETA CTafis XxapakTepmndyeTbCs BU-
CHaXKEHHAM DYHKLIN — 3HUXKYETbCS BMICT aApEHaniHy i
KaTexonamiHiB y Hag Hupkax [2].

B cymoBo-mMeguyHii npaktuui Npy OOCHIOXKEH-
Hi BMICTY aZpeHaniHy Ta HopaApeHasniHy B KPOBI, 9Ky
Opanu 3 HMXHBOI MOPOXHUCTOI BEHU Big, 21 TpyniB, SAKi
3arvHyM NpUPOAHBLOIO Ta HEMPUPOOHBLOK CMEPTIO 3
TPMBaNiCTO BMUPAHHS Bif, AEKiNTbKOX XBUIVH A0 AeKiNb-
KOX roguH. Byno BctaHOBNEHO, WO B BUNaaKax LWBUA-
KOro HaCTaHHS CMepTi Bif, MPUPOLAHUX MPUYMH (CepLieBa
He[OoCTaTHICTb) BMICT agpeHaniHy 6yB 3Ha4YHO HUMXKYUIA,
aHi>XX NpPW HacTaHHI cMepTi Big, Aji TpaBmMaTmnyHoro dak-
Topy (TpaBma, YTOMJIEHHS, 3aAyLUeHHs1), ocobnnBo B
BMNagKax, Lo CynpOBOMAXYBaNMCS TPUBAOKD aroHI€o
[11]. B Toi e yac BMICT HOpaapeHaniHy 3MiHIOBaBCA
He3HayHo. Tomy OynM 3anpornoHOBaHi iHAeKCK BigHO-
LIEeHHS afpeHaniH/HopaapeHanid Ang BU3HaYeHHS Npu-
YMHW CMEPTI: XPOHiYHa cepLeBa HegocTaTHicTb — 0,11,
iHpapkT miokapay — 0,67, wBMAKa CMepTb BHACNIO0K
TpaBMyBaHHs — 0,25, cMepTb Bif, 3aayLueHHs — 1,6.

NyHp A. (1964), pocnioxytoum BMICT agpeHaniHy ta
HOopaZpeHarniHy B KpoBi Ta NikBOPi 300pOBMX 00OpPO-
BOJIbLLiB, TA MOPIBHIOKOYM MO0 3 BMICTOM B KPOBI TPYNiB
BUSIBUB, LLO iX BMICT NPSIMO NMPOMNOPLINHO 3a1eXUTb Bif,
TPMBANOCTI BMUPAHHA. 30KpeMa, NePEBULLLEHHS BMIC-
Ty agpeHaniHy B nikBopi noHag 20 Hr/MA CBIiAYUTb, LLO
CMepTb CyNpPOBOOKXyBanacs TPUBaso aroHieto [23].
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Hirvonen Ta Huttunen (1996) npu gocnigxeHHi cnis-
BiAHOLLEHHS agpeHaniHy / HopaapeHaniHy B CTErHOBIN
BEHi Ta KPOBI 3 Cepud nokasasnu, Lo BOHO 3aNeXUTb Bif,
yacy, K1 NPoOXoamuTb MNiCa HACTaHHA CMepPTI, a came,
3 1A0ro 36inbLeHHSaM 3pocTae i koediuieHT [19].

B ekcnepumenTtax Ha wypax Hirvonen (1997) no-
KasaB, LLLO BMICT KatexonamiHiB B CMpPOBATL BEHO3HOI
KPOBi 3pOCTa€ B BMMNaaKkax CTPAHrynsauinHoi acdikcii,
MOPIBHAHO 3 PanToOBO NOMEPSIMN TBApUHaAMK BHAC/Ii-
nok 6nokaan cepus [20].

Borovsky Ta iHwi (1998) B ekcnepuMeHTi Ha Lypax
NPV KOHTPONbOBAHI acdikCii BUSABUAM 3HAYHE NigBu-
LLEHHs BMICTY HOopaapeHaniHy B kpoBi [13]. Sprung G.
Ta iHwWi (2003), pocnigxyBanu CniBBiAHOLUEHHS BMICTY
KaTexonamiHiB B cepu,i TpyniB, 9ki TOMepnun 3 KOPOTKOLO,
cepegHbOTPUBAIO Ta TPUBAJIOK aroHIieln (Nepeoxo-
NOOXXEHHS) Ta nokasanu, Wo Npu KOPOTKi aroHii BOHO
cTaHoBuUTb 16. 99, Npu cepenHbOTPUBAnin aroHii 8,47
Ta npu Tpueanin 0,10 [29].

Zhu Ta iHWi (2007) pocnigxysanu BMICT agpeHani-
HY, HOpazpeHaniHy, fodamiHy B KPOBI 3 nepeacepab Ta
CTErHoBOi BeHU 542 TpyniB 3 Pi3HUMUN NPUYMHAM CMEpP-
Ti Ta BUSIBUAN, LLO iX BMICT BULLMIA NMPU CMEPTENBHOMY
TpaBMyBaHHi, OTPYEHHI, aHiXX Npu panToBi CcMepTi Ta
CMepTi Bif, NepeoxonoaXeHHs. ABTopu 3pobunm npu-
MyLLLEeHHS, LLO e NOoB’a3aHe 3i CTyNeHeM CTPeCy, SKnUn
3anexuTb Bif, PIBHA CTPpaXdaHb MpuW HaCTaHHi CMepTi
[33].

Takeichi Ta iHwi (1984) BUSBMB 3HA4YHE NiABULLEHHS
BMIiCTy 060X kKaTexoflaMiHiB B KPOBi TpyniB, Ski noMmepnu
NpuY KOPOTKIN aroHii, aHixX npu ii TpMBanoOMy PO3BUTKY
[30].

Lapinlampi Ta Hirvonen (1986) B ekcnepumeHTax
Ha MOPCbKUX CBMHKaxX 3 KOHTPOJIbOBAHOIO FinoTeEPMIE0
Ta HACTYMHUM HarpiBOM BUSBUAM 3HAYHE MiOBULLEHHSA
BMICTY KaTexonamiHiB B NliKBOPI Ta Ceui, L0 Ha iX AYyMKY,
noB’si3aHe 3 BMJIMBOM CTpecoBoro dakrtopy [21].

Yoshimoto Ta iHwi (1984) Buasmnn, WO NigBULLEH-
HS KOHLEHTpauii HopaapeHasniHy B MO3KOBIN TKaHW-
Hi MULWENn NPaMO MNPOMOPLUIMHO 3anexuTb Big Tpu-
BasIOCTi pPO3BUTKY acdikcCii (3agyLleHHs, KuUCHeBe
ronoayBaHHs,yTonneHHs) [32].

Biliakov (2002) npu pocnigxeHHi BMICTy KkaTe-
XonamiHiB B NiKBOpi B Bunagkax acdikcii BHaCNiLOK

MOBILLEHHS, MOPIBHAHO 3i CMEPTIO Bif, CEPLEBOI HEAO-
CTaTHOCTI BUSIBUB 3HA4HEe MiABULLIEHHS iX BMICTY npwu
acaoikcii, wo Moxe 6yTV BUKOPUCTaHE SIK AiarHOCTUY-
HWIA KPUTEPIN oS BCTAHOBIEHHS MPUYMHKU cMepTi [12].

Hirvonen Tta iHwi (1982,1989,1995) npwn nocnigxeH-
Hi BMICTY KaTexonamiHiB B Ce4i TpyniB Ta B EKCNEePUMEH-
Tax Ha TBapuHax BCTAHOBWIIU, LLO iX BMICT Npu rinotep-
Mii 3HAYHO GiNbLUMIA, aHiX NP IHLWNX NPUYNHAX CMEpPTI,
L0 MOXe OYTN BUKOPUCTAHO K AiarHOCTUYHNIA Mapkep
L1591 BCTAHOBJIEHHS [A@HOT NpuyYuHM cmMepTi [16,17,18].

Mancini Ta Brown (1992), BuBuUnn 3HayHe 306inb-
LLUEHHS KaTexosaMiHiB B Cedi NaujieHTiB, sSKi Hamaraamcs
BYMHUTY caMorybcTBo [24].

Tormey Ta iHWi (1999) BMBYaNM BMICT agpeHanivy,
HOopaapeHaniHy Ta fodaminy B cedi Tpynis, ski nomepnn
AK Bifl, CepLeBOi HEOOCTATHOCTI, TakK i BHACNiAOK Yepen-
HO-MO3KOBOI TpaBmu. BoHW He 3MOru BCTaHOBUTU 3a-
JIEXHICTb MiX iX BMICTOM Ta TPUBaNiCTIO BMMpaHHA [31].

Hendrik Janflen (2009) npw [OCRiOgXEHHI BMic-
Ty agpeHaniHy, HopagpeHaniHy Ta godamiHy B KpPOBI
3 cepus, CTErHoBoOi, JIKBOpPi Ta cedvi B TpyniB OCi0,
CMepTb SKMX HacTana 4yepes AeKinbka XBUAWH, roovH
nicns TpaBMyBaHHSA, NOMEP/IMX BHACNIAOK acdikcii Ta
TUX, KOMY NPOBOAMAN CEPLEBO-NIErEHEBY pPeaHimaLiio
OTPUMaB 3HAYHI PO3BIXKHOCTI, WO He AO3BOSIUIO OMY
BUKOPUCTATU AaHi MOKa3HWKW OJ1s1 BCTAHOBJIEHHS Mpu-
4YnHM cmepTi [15].

BucHoBkuM. [poBeaeHnin aHania nokasye, Lo CUM-
naTo-agpeHanoBa CUCTEMA HE NNLLE NPUAMAE aKTUBHY
yyacTb B nepebiry cTpec-peakuii B BUnagkax cmep-
TEeNbHOro TPaBMYBaHHSA NOAEN, a i Bigobpaxae Xpo-
HOGIONOriYHY KapTUHY B 3anexHOCTi Big, TPUBaNOCTI
nepebiry cMepTeNnbHOI MexaHiuHoi TpaBmMmu. Came ToMy
BVBYEHHS KiJIbKICHOIO BMICTY KaTexoJlaMiHiB B TKAHUHaX
Ta pignHax Tpyna, K AiarHOCTUYHUX MapKepiB AaHoi
peakuji € nepcnekTUBHUM HaNPAMKOM 4151 LOCNIOKEHb
NPV BUPILLEHHI NUTaHb Cy40BO-MEeOMYHOrO XapakTepy.

MepcnekTuBM nopgansLmnx gocnigxXeHnb. [1pono-
BXEHHS Ta CUCTeMaTM3aLid HayKOBMX OOCTILKEHb Mae
OyTK cnpsiMOBaHa Ha BU3HAYEHHS AiarHOCTUYHO —3Ha-
YNMUX NOKA3HUKIB [J11 BCTAHOBJIEHHS K FeHe3y CMep-
Ti, Tak i TPpUBaNoCTi Nepebiry cTpec-peakdii, Wo po3-
BMBAETbLCS B OPraHiami y BianoBiab Ha CMePTENbHY Aito
TpaBMaTU4YHOro pakTopy.
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CUMMATO-ALPEHAJTIOBA CUCTEMA SIK BIATHOCTUYHUIA NOKA3HUK NMPOSABY CTPEC-PEAKLIT NPU
OUHAMIYHOMY PO3BUTKY CMEPTEJIbHOI MEXAHIYHOI TPABMU

Bopgnap M. M., Kpuepa . ., Pununuyk O. B.

Pesiome. B ekcnepTHil npakTuui Bce 6inbLIOi NoWwWmMpeHocTi HabyBae AiarHOCTUKa CTPECOBOro CTaHy OpraHis-
My, B TOMY YMCHi i B BUNagkax CMepTesibHOro TpaBMyBaHHS. besnocepeHio y4acTb B NaTodisionorivyHmx nposeax,
ki MaloTb MiCLLE NP CTPECI, NpuiiMae cuMnaTo-apeHanoBa cMCTeMa, Ska WBUAKO pearye Ha Oyab-sKy TPaBMmy,
cnpusiioymn Mobinisadji MexaHiamMiB aganTalii Ta pe3ncTeHTHOCTI opraHiamMy. B ctaTTi HaBeaeHo aHanis pe3ynsrarie
[OCNiOXeHb BUSHAYEHHS1 BMICTY aapeHaniHy Ta HopagpeHaniHy B piAvHax Tina, 9k B BUNaakKax CMepTeNbHOro Tpas-
MYyBaHHS IOAEN, Tak i B eKCNepuMeHTax Ha TBapuHax. [JoseneHo, Wo cumnaTo-agpeHanosa CUCTeMa He nuile
npuinMae akTMBHY y4acTb B nepebiry cTpec-peakuji B Bunagkax CMepTesibHOro TpaBMyBaHHS NtoAel, a i Bigobpa-
A€ XPOHOBIONOriYHY KapTUHY B 3aJIEXHOCTI Bif, TPMBANOCTi nepebiry CMepTenbHOT MeXaHi4yHOi TpaBMU.

KniouoBi cnoBa: cumnaro-agpeHanoBa CUCTEMA, KaTeX01aMiHW, TpaBMa, CTPeC-peakList.
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CUMMNATO-AOPEHANNIOBASl CUCTEMA KAK OWMATHOCTUYECKUIA MOKA3ATEJSIb NMPOABJIEHUSA
CTPECC-PEAKLUUU NPU JUHAMWUYECKOM PA3BUTUUN CMEPTEJIbHOM MEXAHUYECKOM TPABMbI

BopgHap M. H., Kpuepa . ®., Pununuyk O. B.

Pesiome. B akcnepTHOI NpakTuke Bce 6onbLlee pacnpocTpaHeHe NpuobpeTaeT auarHocTka CTPECCOBOro
COCTOSIHUS OPraHn3mMa, B TOM YUCIE U B Clly4asx CMepTenbHOro TpaBMMpoBaHus. HenocpeacTBEHHOE yyacTume B
naTodr3nN0NOrM4EeCKNX NPOSIBIEHMSX, KOTOPbIE MMEIOT MECTO NMpu CTPecce, NMPUHUMAET CMMMATO-aApeHanoBas
cuctema, KoTopasi 6bICTPO pearvpyeT Ha tlobyio TpaBMy, COCOOCTBYS MOBMAN3aUMM MEXaHN3MOM adanTaumm n
PE3NCTEHTHOCTU OpraHu3mMa. B ctatbe nprBeneH aHanna pe3ynsTaTtoB UCCNeL0BaHUI ONpeaeneHns CoaepXaHns
aZlpeHanvHa 1 HopagpeHanmHa B XUAOKOCTSX Tena, Kak B Clydasix CMepTeibHOro TpaBMMpPOBaHUS Ntoaei, Tak 1 B
9KCMEPMMEHTAx Ha XWBOTHbIX. JJOka3aHo, 4TO cuMnaTo-aapeHanoBasi CUCTEMA HE TONIbKO NPUHUMAET akTMBHOE
y4acTue B TEHEHMM CTPECC-PEAKLIMM B CIIyHasiX CMEPTENbHOIrO TPABMUPOBaHWS JIIOAEN, HO U OTpaXaeT XpOHOOMO-
JIOrMYECKYIO KapTUHY B 3aBUCUMOCTU OT AAINTENBHOCTU TEYEHNSA CMEPTESIbHON MEXAHNYECKON TPABMBbI.

KnioueBble cnoBa: cumnato-agpeHanoBasi CUCTeEMa, KaTexonamMuHbl, TPaBMa, CTPECC-PeakLns.
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Sympathoadrenal System as a Diagnostic Sign of a Stress-Reaction in Case of Dynamic Development
of a Lethal Mechanical Trauma

Bodnar P. M., Kryvda G. F., Fylypchuk O. V.

Abstract. The stress state diagnostics of a body has been gaining more popularity lately, including in the cases
of lethal injuries. Sympathoadrenal system takes part in various pathophysiological manifestations directly which
are evident in case of a stress. This system reacts quickly to any injury and promotes mobilization of adaptation and
resistance mechanisms in the body. The conducted research shows that a stress reaction is characterized by cer-
tain changes in adrenal cortex functioning.

Three stages of violated catecholamine exchange are distinguished in the case of a stress. The first stage is
characterized by noradrenaline release from nerve endings in hypothalamus and other CNS areas as well as by ac-
tivation of adrenal medulla. The second stage means long-term activation when blood adrenaline level increases at
the same time with its gradual decrease in adrenal medulla. Function exhaustion is typical for the third stage when
adrenaline and catecholamine levels in adrenal glands decrease.

It has been proven by experts who study the contents of adrenaline and noradrenaline in blood that if sudden
death is caused by natural reasons (heart failure) the adrenaline level is much lower than when death is caused
by an injury. It is discovered that if the adrenaline level in cerebrospinal fluid exceeds 20 ng/ml, it proves that the
death was accompanied by long-term agony, and adrenaline/noradrenalaine rate in femoral vein and heart blood
increases if the duration of dying is longer.

These results have also been proven during experiments with animals when the increased level of catechol-
amines in blood, cerebrospinal fluid, urine and adrenal medulla was established in case of long-term agony in com-
parison with the animals which died quickly because of heart failure.

A large-scale investigation of the level of adrenaline, noradrenaline, dopamine in the blood from auricles of the
heart and femoral veins of 542 corpses with different causes of death has shown that the contents of these sub-
stances is higher in the case of a lethal injury and poisoning than in the case of sudden death. The authors state that
it is connected with the degree of stress which depends on the level of sufferings when dying.

The discovered significant increase of the catecholamine level in cerebrospinal fluid in the cases of asphyxia
cased by hanging, when compared with the case of death due to heart failure, has been offered as a diagnostic
criterion for establishing this cause of death. Examination of the level of catecholamines in the urine of the corpses
and during the experiment with animals in the case of hypothermia has shown that their contents is much higher
than in the case of other causes of death and for this reason it can be used as a diagnostic marker for establishing
exposure to cold as the cause of death.

Thus, the conducted analysis proves that sympathoadrenal system not only takes an active part in a stress
reaction in the case of a lethal injury of humans but it also reflects the chronobiological picture depending on the
duration of the lethal mechanical trauma. For this reason examination of the quantitative content of catecholamines
in tissues and fluids of a corpse as diagnostic markers of this reaction seems to be a perspective investigation direc-
tion when looking for the solutions of forensic issues.

That is why further research should be intended to establishing diagnostically significant signs which help find-
ing out both death genesis and duration of the stress reaction which takes place in the body in reply to the lethal
effect of a traumatic factor.

Key words: sympathoadrenal system, catecholamines, injury, stress reaction.
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