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Pezrome. V oaniii pooomi po3ensanymo MOICIUBOCE MEMOOUKU BUSHAYUCHHSL
KIIbKOCMI e1eKmMpOimie CKAUCMOo20 mind 10OUHU 0Jis 3ACMOCY8AHHS 8 C)-
0080-MeQUUHIL NPAKMuyi, 30Kpemd OJis MOYHO020 8CMAHOBIEHH OA8HOCI
Hacmanusi cmepmi. 1lposedeno nopieusaHHs OMPUMAHUX Pe3YTbMAmis i3 eice
8i0OMUMU OGHUMU HAYKOBUX NPAYb CEIMOBUX OOCAIOHUKIE Ma i3 1a3epHUMU
NONAPUSAYIUHUMY MEMOOUKAMU OYIHKU 300padiceHb npenapamie CKIUCmozo
mina 013 6CMAHOBLEHHS NOCMEPMHO20 THMEPBATLY.

Mema pobomu — oocnioumu 0ia2HOCMUYHI MONCIUBOC MEMOOY UIHAYEHHS
kinokocmi K+ ma Na+ ckaucmozo mina noounu 015 mouHo20 6CMAaH081eH s
0aBHOCMI HACMAHHA CMEPMI.

Mamepian i memoou. O6’ekm 00CHiONHCEHHA — 3PA3KU CKAUCMO20 mina 68
Oiomarexenis i3 nonepedHbo 8i00MOI0 OABHICINIO HACHAKHA CMepmi, nomepii
BHACTIOOK Cepyeo-cyOUurHOI namonozii. 3a0ip npoeoounu npu IMIUAHOMY
ocgimnenti, memnepamypi nogimps +18-22°C i 6ionochiu eonococmi 60-75
%, y pi3ni npomisicku nicisi Hacmaums cmepmi: 6i0 1 00 48 200. [locniosicenns
Kinobkocmi K+ ma Na+ nposoounu na ananizamopi enekmponimie ma 2azie
ROCHE COBAS BI21.

Pesynvmamu. 11i0 uac docniodncenns cnocmepieagcsi nociio08HULL Niotom pieHs
K+ y cknucmomy mini 3i 30invuenHsamM nocmepmnozo nepiody. ¥ ecix eunaokax
¥y cepedHbomy 6 nepudi 6 200 11020 KinbKicms cmanoguna 7,1 mmons/1, uepes 6-12
200ut — 9,4 mmonv/1, uepes 12-18 eooun — 12,3 mmonwv/n, uepes 18-24 co0unu
— 15,8 mmonv/n, uepes 24-36 200un — 19,6 mmonv/n, uepesz 36-48 cooun — 24,7
mmonv/1. Kinokicms Na+ y cepeonvomy xkonusaemocs mixe 120 i 200 mmons/n.
Bucnoexu. Bcmanosneno, wjo memoo eusnauenns Kinokocmi K+ y cxaucmomy
M OOUHU € YYMAUBUL 00 BUSHAYEHHS YACY HACMANHA cMepmi. 30Kpema, 3a
Kinekicmio K+ mooicha 6cmanosumu 0agHicmb HACMAHHA CMepmi 3 MOYHICHIO
00 4-6 200un Ha inmepsaii 0o 18 200un ma 3 mounicmio 8-12 200un y 6inbu
Ni3HI MepMiHU 0a8HOCHI HACMAHHS CMEPHIL.

I'pagix pesynomamis xinoxocmi Na+ nabausicacmubcs 00 20pU30HMAIbHOZO,
wo He nepeddavac Kopenayii Misx 1020 KilbKicmo ma 0a8HiCM0 HACMAHHA
cmepmi, ma He € CIMAmMUCMUYHO 3HAYYUWUM.

Knroueewie cnoea:
K+, Na+, cyoebnas
Meouyuna, 0a8HOCHLb
HacmynieHusi cmepmiu,
CIMeK06UOHOe MeNo.

bykosunckuii meouyun-
ckuti eecmuux. T.24, Ne 2
(94). C. 3-8.

BO3MO/KHOCTH ITHATHOCTHKH IABHOCTH
HACTYIIVIEHUA CMEPTH I1YTEM OIIPEJEJIEHHA
KO/IHYECTBA K+ U NA+ B CTEK/IOBH/THOM TEJIE
I7TIA3A YEJIOBEKA

B.T. bauunckuit, FO.B. Capkucosa

Pestome. B oannoti pabome paccmompeHsl 603MOMCHOCHU MEMOOUKU onpedee-
HUsL KOIUYeCmed 1eKmponumos CmeKI08UOH020 meid 4eliosexa 05l NPUMEHEeHUs.
8 CY0eOHO-MeOUYUHCKOU NPAKMUKe, 8 YACMHOCMU OJi MOYHO20 YCMAHOBNEHUS
oasHocmu nacmynienusi cmepmu. [Iposedeno cpasHenue noayueHHoix pe3yibma-
MO8 C yoHce U36eCMHbIMU OAHHBIMU HAYYHBIX MPYO08 MUPOBBIX UCCIedosamenell
U € 1A3epHBIMU NOTAPUIAYUOHHBIMU MEMOOUKAMU OYEHKU U300padiceHull npe-
napamos cmex108UOH020 mend 05l YCMAHOBLeHUs NOCMEPIMHO20 UHMEPBAd.
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Lenw pabomur — uccnedoeams OUaHOCMUYECKUE BOZMOICHOCTIU MEMOOA onpe-
oenenus konuvecmea K+ u Na+ cmexnosudnoeo mena uenogexa 0Jis mo4HO20
VCMAaHOBNeHUs OAGHOCMU HACTYNIEHUSL CMEPMU.

Mamepuan u memoowvt. Obvekm ucciedosarnus - 00pasybl CMEKI08UOHO2O
mena om 68 buomanexenos ¢ npedsapumenbHo U38eCmHoU 0A6HOCMbIO HA-
CMynJienus CMepmu, ymepuiue C1e0cmeue cepoeyHo-cocyOucmoll namono2uu.
3abop nposodunu npu cmewanHom oceeuyeHuu, memnepamype 803oyxa 18-22
°C u omnocumenvhot éradxcnocmu 60-75%, 6 pazuvie npomedicymku nocie Ha-
cmynaenus cmepmu om 1 0o 48 uacos. Ucciedosanue konuwecmsea K+ u Na+
npogoounu Ha anaiuzamope snekmponumos u 2azo08 ROCHE COBAS B121.
Pesynvmamul. Bo epemsa ucciedosanus HAOI0O0AICA NOCIE008AMENbHbIU NOObEM
ypoeusi K+ ¢ yseruuenuem nocmepmmnoeo nepuooa. Bo écex cuyuasx 6 nepgevie
6 u eco cpednee Koauuecmeo cocmaegnsno 7,1 mmonv/u, uepes 6-12 uacos — 9,4
mmonw/n, uepes 12-18 wacos — 12,3 mmonv/1, uepes 18-24 uaca — 15,8 mmonwv/x,
uepesz 24-36 yacos — 19,6 mmonv/n, uepesz 36-48 uacoe — 24,7 mmonv/n. Konu-
yecmeo Na+ 6 cpednem xonebnemes mescdy 120 u 200 mmonwv/n.

Bu16oowl. Ycmanosneno, umo memoo onpedenenus konuvecmea K+ ¢ cmexno-
BUOHOM Mejle YeN0BeKa YYECMEUMENbHYII K ONPe0eleHUI0 6PEeMeHU HACHYNIeHUs
cmepmu. B wacmnocmu no xonuuecmay K+ mooicno ycmanosums 0agnocmo
HacmynieHus cmepmu ¢ mo4HoCmoio 00 4-6 uacos na unmepsaie 0o 18 uacos
u ¢ mounocmoio 8-12 uacos @ 6onee no30HUue CpoKU OAGHOCMU HACTYNAEHUS
cmepmu.

I'pagpux pezynomamos konuuecmea Na+ npubnusicaemcst K 20pu3oHmaibHOM),
Ymo He npedycmMampusaen Koppensiyuu Meicoy e20 Konudecmseom u 0agHOCIMbIO
HACMynJ1eHus cMepmu, U He AGNAeMcs CMAMUCMuydecku 3Ha4UMbIM.
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POSSIBILITIES OF DIAGNOSTICS OF THE TIME SINCE
DEATH BY DETERMINING THE AMOUNT OF K+ AND NA+
IN THE VITREOUS BODY OF THE HUMAN EYE

V.T. Bachynskyi, Y.V. Sarkisova

Abstract. This paper discusses the possibilities of the method for determining
the number of electrolytes of the human vitreous body for use in forensic prac-
tice, in particular, for the exact establishing of time since death. The obtained
results are compared with the already known data of scientific works of world
researchers and with laser polarization methods for image evaluation of vitreous
preparations for establishing the postmortem interval.

The purpose of the work is to investigate the diagnostic possibilities of the
method for determining the amount of K+ and Na+ of human vitreous body
for accurate establishment of prescription of death coming.

Material and methods. The object of the study are specimens of the vitreous body
of 68 biomannequins with a known time since death, who died of cardiovascular
disease. The samples were collected under mixed lighting, air temperature +18-
22 °C, and relative humidity 60-75%, at different intervals after death: from
1 to 48 hours. The studies of the amount of K+ and Na+ were performed on a
ROCHE COBAS B121 electrolyte and gas analyzer.

Results. During the study, there was a consistent rise in K+ levels with an
increase in the post-mortem period. In all cases, on average, in the first 6 h,
its amount was 7.1 mmol/l, after 6-12 hours — 9.4 mmol/l, after 12-18 hours —
12.3 mmol/l, after 18-24 hours — 15,8 mmol/l, after 24-36 hours — 19,6 mmol/I,
after 36-48 hours — 24,7 mmol/l. The amount of Na+ averages between 120
and 200 mmol/l.
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Conclusions. It was found that the method for detecting the amount of K+ in
the vitreous body is sensitive to establishing the time since death. In particular,
the amount of K+ can be used to determine the time since death with an accu-
racy of 4-6 hours within the interval of up to 18 hours and with an accuracy of
8-12 hours at a later postmortem interval.

The graph of the results of the amount of Na+ is close to the horizontal, which
does not correlate between its amount and the time since death, and is not

statistically significant.

Beryn. Cepen mocninHUKIB 0araTbox KpaiH CBITY
AKTUBHO OOTOBOPIOIOTHCS MIarHOCTUYHI MOXKITUBOCTI
TTOCMEPTHOTO BU3HAYCHHS KOHIIEHTPALlii €JIEKTPOIITIB y
ckmucromy Tii (CT) oka MOAWHY AT TOYHOTO BCTAHOB-
nenns naBHocti HactanHg cMmepti (JJHC) [1-3]. Cepen
piAMH OpraHi3My, IPUAATHUX 0 TOCHTIHKEHHS XIMITHOTO
CKJIa[Ty, HAyKOBIIi BHIUIAIOTH CITMHHOMO3KOBY, TIEpUKap/Ii-
anpHy, cuHoBiambHy Ta CT (cmpoBaTKa KpOBI BBAKAETHCS
HEMPHUIATHUM 00’ €KTOM JOCIIKeHHS 4epe3 TOCMEpTHY
nerpanarito Bennukoi kimbkocTi kiiTiHH). CT — sk 00’ eKT
3abe3reuye COpUATINBI YMOBH IS TOCHIIHKSHHS TTPH
BHpIIICHH] 3aBIaHb CYI0BOI MEITUIIMHU Ta KpUMiHATiC-
THKH, aJpKe BOHO JISTKOZOCTYITHE /I BUBYCHHS, 3aiiMae
130JTb0BaHE TTOJIOKEHHS, 10 3a0€3MeUy€e BiTHOCHY CTaNICTh
HOro cKiTay, He TaK MIBUAKO ITiIIAETHCS THUTTIO, 3MiHAM
MPUJIETIINX TKAaHWH Ta BIUTUBY (PAKTOPiB 30BHIITHHOTO
cepenosuma [4]. 3HaYHUN IHTEpEC I HAyKOBIIIB MPE-
CTaBIAIOTH 3MiHU BMicTy K+ Ta Na+ pinnau CT 3anexso
Bix JIHC. Tak, 6araTpMa CBITOBUMH HayKOBI[IMU IIPO-
BEJICHO BEJMKY KiJIBKICTh OioxiMigHmMX mocmimkens CT y
MTOCMEPTHOMY TIEPio/i, CIIPIMOBAHUX Ha BCTAHOBJICHHS
KIIFOYOBHX JaHUX, 5IKi 3a0e3reyars TOYHEe BCTAHOBIICHHS
JIHC mpm pi3HUX MaToJoriyHuX cTaHax [2, 3, 5-11].

Binomo, mo CT € BiTHOCHO iHEPTHNM i Pi3Ki KOTHBAHHS
XIMIYHOTO CKJIaJly KpOBI JINIIE HE3HAYHO BIUIMBAIOTH HA
BMICT eNleKTpouiTiB y HhoMy. Konnentparis Na+ B CT
JTIOPIBHIOE KOHIICHTPAI] IJIa3MH, 0 BKa3y€e HA TTACHBHY
nmudysiro. Kornentparis K+ CT Tpoxu BuIe T1a3MOBOi
BHACTIIOK aKTUBHOTO TPAHCIIOPTY Yepe3 BIHKOBE TiO B
3aIHIO KaMepy 1 dyepes IepeIHIo KalCylly KpUIITAINKA Ta
TMacuBHY IUQY3ifo depe3 3aHI0 KalcCylly KPHUIITAINKa B
CT [6].

[Migsumenns kinpkocTi K+ y CT 31 30imbIIeHHSIM TpH-
BaJIOCTI IOCMEPTHOTO TIEPIOAY MOB'A3aHO 3 BUBITHLHEHHAM
HOT0 3 KITITHH CITKIBKH Ta BIaCHE CyTMHHOI 000IOHKH, SIKi
TicHO mpmsAraroTh 10 CT, yepes kiniTHHHY MeMOpany (98%
K+ B opranizmi 3HaXOAUTHCS BHYTPIITHBOKIITHHHO), II10
Mae Benuke 3HadeHHs st orinku JTHC [6].

Tak, 3a JaHUMHU HayKoBIiB, KimbKicTh K+ y CT 3ako-
HOMIpPHO 30iIBITy€eThes mapajensbHo 1o tepminis JJHC.
ABTopu 3a3Ha4atoTh TouHiCcTh Br3Ha9eHHsA JTHC 3-6 ron —y
BHITaJKaX ParToBOi cMepTi, 6-12 Tox — Mpu MEXaHIYHUX
TpaBMax Ta A0 12 rox — mpu iHmmX Buaax cMepri [7]. 3a
mannmu J.M. Skeie, C.N. Roybal, V.B. Mahajan, HamifiHicTh
BHIIE OMHUCAHOTO METOAY JOCIIKCHHS 3MEHITY€ETHCS 31
36impmenssm JTHC [11]. JocmimkeHHS aBTOPiB IMOKa-
3ann, mo piBeHb K+ y CT mMoxe BapiroBaTH MiXK 0O9nMa
OfHi€T 1 Ti€T K JTIOMWHU B OUH 1 TOH ke gac. Kpim toro,

CYIyTHI TTATOJIOTI4HI CTaHH Ta (PaKTOPH, SKi MPUCKOPIOIOTH
PO3KJIa/IaHHs, TAKOK MOXKYTb BIUIMBAaTH Ha KiUIbKicTh K+
y CT [10, 11]. Tak, y npami J. Ortmann Ta criBaBTOpiB
PEKOMEHIOBAaHO BPAaXOBYBaTH reorpadigHi mepearyMoBH
Ta BiK JOCHTiKyBaHOTO 00’ ekTa. HaykoBIIi BKa3yloTh Ha
BUSBJICHUH BIUIMB TEMIIEPATyPU HABKOIUIITHBEOTO CEPENOBH-
mra Ha KinbkicTs K+ CT: anm BuIie cepenHs Temmeparypa
HABKOJIMITHHOTO CEPEIOBHUINA, TUM Pi3Kimui migiiom K+.
Taxox BU€HI 3a3HAYAIOTH, IO BiK 00’ €KTa CYTTEBO BILIH-
HyB Ha migBumieHHs Kigbkocti K+ CT: unm momonmmmii
cy0'ext, TuM mBUAIIE BinOyBaeThes 3poctanns [10]. Tex
ciin 3a3HaunTH, mo Kibkicts K+ y CT Gyne 3miHioBa-
THCS 3aJIEKHO BiJ MPUJIAAiB, SIKi BAKOPHCTOBYBAIHN IS
BHUMIPIOBAaHHS, 1[0 3HAYHO YCKJIaTHIOE IHTEPIPETAIIO Ta
MTOPIBHSHHS OTPIMAaHUX Pe3yabTaTiB [6-9].

TaknM 4nHOM, BpaxoBYIOUH BCE BUIIEBUKIAICHE,
aKTyaJIbHUM € TOTIINOJIeHe BUBYCHHSI 1aHOT METOANKHU
Ta MOPiBHSAHHA 11 €()EKTUBHOCTI 3 IHIINMH CYy4aCHUMHA
MeToaaMu Ta 3acobamu BcraHosiaeHHs JJHC.

MeTta po6oTu. J{ocnianTH AiarHOCTHYHI MOKIIHBOCTI
METOAWKH BU3Ha4eHHs KimbkocTi K+ ta Na+y CT monman
J1st TouHoro BctanoBieHHst JTHC.

MarepiaJj i MeToau. 3 METOIO OIIHKH JiarHOCTUIHOL
e(heKTUBHOCTI METOy BU3HaueHHS KimbkocTi K+ Ta Na+
CT mronuau 11 pO3pOOKH CYyTOBO-MEINIHUX KPHUTEPI-
iB BcranoBineHHs [JJHC mocmimkeno 3pasku CT Bix 68
OGiomaHeKeHiB, BiiOpaHi B pi3HI YacOBI MPOMIKKH BIPO-
OB 48—TOMMHHOTO IHTEPBAITY TOCMEPTHOTO TIEPiOAY.
3a0ip MpOBOAMIH y IPUMIIIICHHI KOMYHAJIEHOI MEIUIHOT
ycranoBH “Ob6nacHe G10po CyI0BO-MEINIHOI eKCTIEPTH3H
JemapramMeHTy OXOpOoHH 310pOB’ st YepHiBeIbKoi 00IacHOi
Jep KaBHOT aaAMiHICTpaIii MpH 3MIMIaHOMY OCBITIICHHI,
TemmepaTypi moBiTps +18-22°C 1 BiIHOCHIN BOJOTOCTI
60-75 %, 3a momomororo mmpura (06’em 1 mi). 3acToco-
BYBaJIM METOMKY PETEIBbHOTO, I[aJIHOTO BCMOKTYBAaHHS
00’€exTy 115 3ar00iraHHs BiAIIapyBaHHS Ta 3a0pyIHEHHS
JOCTITHOTO MaTepiany KIITHHAMU CiTKiBKH. Kpurepismu
BUKIIIOUCHHS OyJIH: HAsIBHICTD YEPEITHO-MO3KOBOI TPAaBMH
Ta TpaBMHU OYHOTO 50TyKa, TaO0OpaTopHO MiATBEpKEHA
HASBHICTH OyAb-IKUX €K30T'€HHHUX 1HTOKCHUKAIIiH.

Hocnimxenns kinpkocti K+ ta Na+ npoBonnnu Ha
anami3aropi enexrpoditiB Ta ra3is ROCHE COBAS B121.
OTpuMaHi pe3ymsTaTti Oy MOALIEH] Ha TPYTIH BiIIOBITHO
no intepBanry JHC (tabn. 1). ¥ Mexax KOKHOI Tpynu
BH3HAYAINCS CEpeIHE 3HaUeHHA KipKocTi K+ Ta Na+ ta
cepenHs moxmnOKka BUMiproBaHb. CTaTHCTHYHA TOCTOBIp-
HICTh BUMIpIOBaHb BUBYANACS 3a t-kKpuTepieM CThIONEHTA.

Pe3yasTaTu gocitkeHHs Ta ix 00roBopeHHs. Pe3ymb-
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TaTH 4aCOBOI'O MOHITOPHHTY 3MiHH KiibkocTi K+ Ta Na+
CT monuuu npoTsiroM 48 TroiMH Micisi HACTaHHS CMepTI
iTroCcTpye Tadmus 1.

IToxazuuku K+ CT xonuBanuce y mexax 4,70 - 25,30
MMOJTB/JI, 1110 BiJIIMOBIIa€ pe3ysibTaTaM, BUCBITICHHM B
IHIINX HAayKOBHX rpaiyix [2,4,5-11].

Just K+ Bim3HaueHO 3aKOHOMIpHE 301IBIIICHHS HOr0
kinbkocri 3i 30ibmenHsm JJHC (puc. 1). Y Bcix Bumaakax
y CepeaHbOMY B IepIii 6 Toj] HOro KiJbKIiCTh CTAHOBUIIA
7,1 MmMow/m1, uepe3 6-12 rogun — 9,4 Mmouts/J1, yepes 12-
18 roguu — 12,3 mmounw/i, yepe3 18-24 roquuu — 15,8
MMOITB/J1, yepe3 24-36 roaun — 19,6 Mmob/i1, uepe3 36-48
rojuH — 24,7 MMOJIB/1.

ITix yac AOCTIKSHHS CIIOCTEPIraBCs MO CiJOBHUI
migiiom piBHs K+ 13 301IbIIEHHSIM TOCMEPTHOTO MIEPiOTy
(puc. 1).

Jiara3oH KoiuBaHb piBHs K+ 30inbInyeThes B mizHII
TOJIMHY TTOCMEPTHOTO Tepioy. 3HaYHEe 30UIbIICHHS Aia-
Ma30Hy BiZI3HAYEHO MICIIsl ABA/ALSITUTOANHHOTO TPOMIXKKY.

Ilix gac 1OCIiKEHHST OTPUMAHO TUCKPETHUN Bapia-
wiitHuii psin 3HadeHb K+ y CT i3 10CcTaTHBO MIUPOKUMHE
Mexxamu. st mpukiiaay: B OHOMY BUIIJKy depe3 3 ro-
JIUHU HOTO KUTBKICTh CKJIAJA€ 5 MMOJIB/JI, B iHIIOMY — 11
MMOJIB/JT; Yyepe3 12 romuH Miciis HaCTaHHs CMEPTi BU3HA-
Yyajau KUIBKICTE 7 MMOJIL/T Ta 18,5 MMons/i; 15 MMOIL/1
BH3Hauasu sik y nepuri 12 roquu JIHC, tak i micnst 36 roquH.

Taki pe3yasTaT po3MOaiay 3HaUeHb Y BapialiiHOMY
PsAli, HE3BAKAIOUHN Ha 3arajibHy 3aKOHOMIPHICTh 301716~
menns BMmicty K+ y CT 31 36inbmennsm JJHC, 3HauHO
3MEHIIYIOTh TOUHICTh JAHOT METOMKH.

Amani3 pe3ynbrariB 1Mokasas, 1o kimbkicte Naty CTy
cepenHboMy KosmBaeThest Mixk 120 1 200 Mmouns/ (puc. 2,
tabun. 1). OxHak Oepy4n 70 yBaru, 1o rpadik pe3ysibTaTis
HaONMKAETHCS 10 TOPHU30HTAIBHOTO, IO HE Tiependadae
xopesimii mixk JIHC 1 kinbkicTio Nat, Ta He € CTaTUCTUYHO
3HAYYIINM, a TAKOXK 3HAYHUI PO3KH] pe3ynbraTiB Na+ mpu
pizaux 3HaueHHsx JJHC, BU3HAYCHHS TAaHOTO EJIEKTPOIIITY
He BiJIirpae BKJIMBOI PoJii y BU3HAYCHHI Yacy HaCTaHHs
cMepTi.

IIpoBeneHuit KOMIUIEKCHUM CTAaTUCTUYHUN aHaTi3
nuHaMike 3MiHd KigbkocTi K+ y CT mroguHu Ta HOTO 1M10-
piBHsiHHS 13 pakTnunnmu 3HaueHHsiMu JIHC BuUsBHB Ha-
CTYIHI IHTEPBAJIM Ta TOYHOCTI BU3HAUYEHHS TIOCMEPTHOTO
inTepBaiy (Tadi. 2).

TakuM YMHOM, BPAXOBYIOUH ITPOCIIKOBAHY MPSIMY
3aJICKHICTh CTYIICHS Ta IHTCHCUBHOCTI I ABUIIICHHS KiJIb-
kocti K+ CT Bij 301IbIIIEHHSI TOCMEPTHOTO 1HTEPBAITY, MU
BCTaHOBWJIM TOUHICTH Bu3HaueHHs JJHC mo 4-6 ronun Ha
iHTepBayi 10 18 roauH BiJy MOMEHTY CMEpTI Ta 3 TOUHICTIO

K* (mmone/n)

30

Puc.1. I'pagik mimiomy kimbkocti K+ 31 30impmennsm JTHC

Nat (nvom/m)
250

200

150 +

100

50

Puc.2. I'padik nigitomy kinbrocti Na+ 31 30utbiuerHsm JJHC

8-12 roamu y OutbmI mi3HI TepMiHU. JlaHa TeHAEHIIISI Ipo-
CTEXYETBCS B pE3yJIbTaTaX CBITOBUX HAYKOBHX JIOCII/DKEHb
[7-11].

Onnak Oepy4H JI0 yBaru JOCHTb IIMPOKI MeXi JliarHoc-
THYHOI TOYHOCTI JaHOTO METOJY, TIEPCIICKTUBHUM € TTOIIYK
HOBHMX METOJIMK JOCII/DKEHHS 38 U151 PO3MINPEHHS (QyHK-
[IOHABHUX MOXJIMBOCTEH TouHOTO BcTaHoBnenus JJHC.

Jlo6pe cebe 3apeKOMEHIyBaJIO KOMILIEKCHE 3aCTO-
CYBaHHS CYKyITHOCTI TOJIAPU3AIITHUX METOJHK OLIHKN
010JIOTYHHUX TKAHHH, SIKE JI03BOJISIE 3aJI€KHO BiJ IXHHOTO
Buy Bu3Havyar JJHC y tepmin 1o 115 rox npm moxuoii
no 1,5ron [12, 13].

3 omsiny Ha Te, o CT € migXomsimum 00’ €KTOM JIIst
JIOCJTIJDKEHHST TaHUMH METOJIMKaMHU, aJiKe BOJIOAIE YHi-
KaJIbHOIO CTPYKTYPOIO, 1[0 HAJIa€ HOMY BIACTHBOCTSIM
OJTHOBICHHX PIJIKMX KPUCTAIB, MM BHPIIIHMIN JOCITIAH-
TH MOXITUBOCTI JudepeHianbHol Miouiep-MaTpuHo1
Mikpockomnii 300pakens mapis CT s ominku JJHC. Y
pe3yJIbTaTi BCTAHOBJICHO Jliala3oH Yy TIUBOCTI 24 To1I. 3
tounicTro BcraHoBieHHst JJHC - 40 xB [14]. Takum unHOM,
JlaHa MEeTo/IMKa 3a0e3reyye Aeno Kpamry TOYHICTh BCTa-
HOBJICHHS IOCMEPTHOTO 1HTEPBATY NOPIBHSIHO 13 METOJIOM
BU3HA4YEHHs KiJbKocTi enekrpoiniTis CT.

Taoauus 1
Cepenni 3Hayenns kisibkocti K+ ta Na+ CT y noctmopTajisHoMy nepioai
JHC, ron 1-6 6-12 12-18 18-24 24-36 36-48
K+, Mmmonb/n 7,1£0,34 9,4+0,92 123+0,94 | 158+1,01 | 19,6+ 1,24 | 24,7+1,71
p p<0,05 p<0,05 p<0,05 p<0,05 p<0,05 p<0,05
Na+, mmons/n | 131,0 £4,31 | 144,6 £5,53 | 145,0+ 5,82 | 161,9+£6,76 | 180,3 £8,01 | 180,5 £ 8,49
p »>0,05 »>0,05 p>0,05 p>0,05 p>0,05 »>0,05
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Taéauus 2
InTepBasm Ta TouHicTh Bu3Hauenus JJHC
HIJISIXOM 32CTOCYBAHHS METOIMKHU BU3HAYEHHS
KiabkocTi K'y CT gronuau

IHTepBan BU3HAUEHHS TouHiCTh BU3HAYEHHS
JIHC, rox JHC, AT, ron
1-6 +2

6-12 +2.5

12-18 +3

18-24 +4

24-36 +5

36-48 +6
BucHoBku

1. BcranoBieHo, 1110 METOJ BU3HAYEHH KiabkocTi K+
Yy CKIIICTOMY Tl JIIONWHM € YyTIHBUH 0 3MiHH 9acy
HACTaHHS CMepTi. 30Kpema, 3a KinbkicTio K+ MoxHa Bera-
HOBHTH JABHICTb HACTAHHS CMEPTI 3 TOUHICTIO /10 4-6 TOMH
Ha iHTepBaNi 10 18 TOIMH Bi 9acy HaCTaHHS CMEPTi, Ta 3
TOYHICTIO §-12 TOMUH — Y OUIBIN ITi3HI TEPMIHU TaBHOCTI
HacTaHHS CMEpTI.

2. I'padix pesynbratiB KimbkocTi Na+ HaOmMmKaeThCs
JI0 TOPU30HTAIBHOTO, 1110 HE Tepe0adae Kopesiii Mk
HOTO KITBKICTIO Ta JaBHICTIO HACTaHHS CMEPTIi, Ta HE €
CTAaTHCTHYHO 3HAUYIIHM.

IMepcnekTHBHU MOAAIBLIIUX AOCHiTxKeHb. Ha Hamry
JIYMKY, TIEpCIIEKTUBHUM € rtoruonene BuBdeHHs CT oka
JIOMUHU YIS T IBUIIEHHS TOYHOCTI Ta PO3IIMPEHHS JTiana-
30Hy uyTuBocTi BcranositeHHs JJHC nuisixoM 3actocyBaH-
HSl MacIITaOHO-CEIEKTHBHOTO BEUBIICT-aHANI3Y PO3IIOALTIB
Man Mrosep-matpuaHoro inBapianTy mapiB CT monusm.

Cnucok JiTepatypu

1. Palmiere C, Mangin P. Postmortem chemistry update part
I. Int J Legal Med. 2012;126(2):187-98.

2. Patel UP, Patel J, Prajapati P, Goveka G. A Study to Evaluate
of Time Since Death From Potassium Level of Vitreous Humour.
National Journal of Medical Research. 2016;6(3):255-8.

3. Zilg B, Bernard S, Alkass K, Berg S, Druid H. A new model
for the estimation of time of death from vitreous potassium levels
corrected for age and temperature, Forensic Sci Int. 2015;254:158-
66.

4. ByitnoB AA. CTEeKJIIOBUIHOE TEJIO TIa3a Yel0oBeKa Kak
00BEKT JUIsl CY1eOHO-MEIUIIMHCKOTO HCCiIeA0BaHus. Marepuaisl
Mesx1yHapOaHO# HayYHO-TIPAKTHYECKO# KoH(pepeHn. MHUHCK;
2016. 38-40 c.

5. Kaliszan M, Wujtewicz M. Eye temperature measured after
death in human bodies as an alternative method of time of death
estimation in the early post mortem period. A successive study
on new series of cases with exactly known time of death. Legal
Medicine. 2019;38:10-3.

6. Akhtar N, Ali R, Anwar W, Igbal A, Bhatti AM, Malik AR.
Postmortem Interval Estimation by Sturner’s Equation Based
Upon Vitreous Potassium Level. National Editorial Advisory
Board. 2019;30(7):100.

7. Rathinam R, Singh A, Jayaprakash K, Goyal P, Chikkara P,
Khichi S, et al. Vitreous potassium concentration as a predictor of
postmortem interval: A cross-sectional study among natural death
cases at a tertiary care center in rural Haryana. Muller Journal of
Medical Sciences and Research. 2016;7(2):96.

8. Ahi RS, Garg V. Role of vitreous potassium level in

estimating postmortem interval and the factors affecting it. J
Clin Diagn Res. 2011;5(1):13-5.

9. Agoro ES, Okoye FB, Onyenekwe CC, Azuonwu O, Ebiere
NE. Extrapolation of three hourly post-mortem interval using some
vitreous chemistry parameters. J Forensic Res. 2017;8(1):360.

10. Ortmann J, Markwerth P, Madea B. Precision of estimating
the time since death by vitreous potassium — Comparison of 5
different equations. Forensic Sci Int. 2016;269:1-7.

11. Skeie JM, Roybal CN, Mahajan VB. Proteomic
insight into the molecular function of the vitreous. PloS One.
2015;10(5):e0127567.

12. Angelsky OV, Polyanskii PV, Mokhun II, Zenkova CYu,
Bogatyryova HV, Felde ChV, et al. Optical Measurements:
Polarization and Coherence of Light Fields. In the book «Modern
Metrology Concerns» edited by Luigi Cocco. 2012. 263-316 p.

13. Garazdiuk M, Bachynskiy V, Wanchuliak O, Ushenko A,
Garazdiuk O. Post-mortem interval estimation by cerebro-spinal
fluid films polarization images optical structure changing. CBU
International conference proceedings 2016. Innovations in science
and education. 2016;4:711-8.

14. Sarkisova Yu, Bachinskyi VT, Garazdyuk M, Vanchulyak
OY, Litvinenko OY, Ushenko OG, et al. Differential Muller-
Matrix Microscopy of Protein Fractions of Vitreous Preparations
in Diagnostics of the Pressure of Death. International Conference
on Nanotechnologies and Biomedical Engineering. Springer,
Cham; 2019. 503-7 p.

References

1. Palmiere C, Mangin P. Postmortem chemistry update part I. Int
J Legal Med. 2012;126(2):187-98. DOI: 10.1007/s00414-011-0625-y.

2. Patel UP, Patel J, Prajapati P, Goveka G. A Study to Evaluate
of Time Since Death From Potassium Level of Vitreous Humour.
National Journal of Medical Research. 2016;6(3):255-8.

3. Zilg B, Bernard S, Alkass K, Berg S, Druid H. A new model
for the estimation of time of death from vitreous potassium levels
corrected for age and temperature, Forensic Sci Int. 2015;254:158-66.
DOI: 10.1016/j.forsciint.2015.07.020.

4. Buynov AA. Steklovidnoe telo glaza cheloveka kak ob’ekt dlya
sudebno-meditsinskogo issledovaniya [The vitreous body of the human
eye as an object for forensic research]. Materials of the international
scientific-practical conference. Minsk; 2016. 38-40 p. (in Russian).

5. Kaliszan M, Wujtewicz M. Eye temperature measured after
death in human bodies as an alternative method of time of death
estimation in the early post mortem period. A successive study on
new series of cases with exactly known time of death. Legal Medicine.
2019;38:10-3. DOI: 10.1016/j.legalmed.2019.03.004.

6. Akhtar N, Ali R, Anwar W, Igbal A, Bhatti AM, Malik AR.
Postmortem Interval Estimation by Sturner’s Equation Based Upon
Vitreous Potassium Level. National Editorial Advisory Board.
2019;30(7):100.

7. Rathinam R, Singh A, Jayaprakash K, Goyal P, Chikkara P,
Khichi S, et al. Vitreous potassium concentration as a predictor of
postmortem interval: A cross-sectional study among natural death cases
at a tertiary care center in rural Haryana. Muller Journal of Medical
Sciences and Research. 2016;7(2):96. DOI: 10.4103/0975-9727.185004.

8. Ahi RS, Garg V. Role of vitreous potassium level in estimating
postmortem interval and the factors affecting it. J Clin Diagn Res.
2011;5(1):13-5.

9. Agoro ES, Okoye FB, Onyenekwe CC, Azuonwu O, Ebiere
NE. Extrapolation of three hourly post-mortem interval using some
vitreous chemistry parameters. J Forensic Res. 2017;8(1):360. DOI:
10.4172/2157-7145.1000360.

10. Ortmann J, Markwerth P, Madea B. Precision of estimating
the time since death by vitreous potassium — Comparison of 5
different equations. Forensic Sci Int. 2016;269:1-7. doi: 10.1016/j.
forsciint.2016.10.005.

11. Skeie JM, Roybal CN, Mahajan VB. Proteomic
insight into the molecular function of the vitreous. PloS One.
2015;10(5):¢0127567. DOI:10.1371/journal.pone.0127567.



ByxoBuHCchKHIT Menuunmii BicHHK. 2020. T.24, No2 (94)

OpwuriHaibHI 10CIiHKCHHS

ISSN 1684-7903 http://e-bmv.bsmu.edu.ua

12. Angelsky OV, Polyanskii PV, Mokhun II, Zenkova CYu,
Bogatyryova HV, Felde ChV, et al. Optical Measurements:
Polarization and Coherence of Light Fields. In the book
«Modern Metrology Concerns» edited by Luigi Cocco. 2012.
263-316 p.

13. Garazdiuk M, Bachynskiy V, Wanchuliak O, Ushenko A,
Garazdiuk O. Post-mortem interval estimation by cerebro-spinal
fluid films polarization images optical structure changing. CBU

International conference proceedings 2016. Innovations in science
and education. 2016;4:711-8.

14. Sarkisova Yu, Bachinskyi VT, Garazdyuk M, Vanchulyak
OY, Litvinenko OY, Ushenko OG, et al. Differential Muller-
Matrix Microscopy of Protein Fractions of Vitreous Preparations
in Diagnostics of the Pressure of Death. International Conference
on Nanotechnologies and Biomedical Engineering. Springer,
Cham; 2019. 503-7 p.

BizomocTi npo aBTOpiB

Baunncekuii Bikrop TeogocoBuu — 1.Me1.H., mpodecop, 3aBigyBad kadeapH Cya0BOI MEAUIIMHU Ta MEAUYHOTO Mpa-
Bo3HaBcTBa B/IH3 Ykpainu «bykoBHHCHKHIT Iep)kaBHUN METUUHUH yHIBepcuTeT», HauaabHuk KMV “Obnache 610po
CYIOBO-MEIUYHOI SKCIIePTH3HU” IermapTaMeHTy 0XopoHu 370poB’st UepHienbkoi OJIA, 3aciykeHuil tikap YkpaiHu, M.
YepHnisui, Ykpaina. https://orcid.org/0000-0002-6955-7507.

Capkicosa [Ounist BononumupiBHa — acnipanT kadeapu cy1oBol MEMIIMHU Ta MeJuYHOro npaBo3HascTBa BJIH3 Ykpa-
inu «BbyKOBUHCHKHIA iepKaBHUN MEIMUHHI yHIBepcuTeT», M. YepHiBui, Ykpaina. https://orcid.org/0000-0001-6095-1957.

CaeneHnust 00 apTopax

Baunnckuii Buktop TeomocoBnd — 1.M.H., podeccop, 3aBeayronuii kadepoi cyeOHOH METUIIMHBI 1 MEAUIIMHCKOTO
npaBoBesieHuss BI'Y3 Yipannsl «ByKoBHHCKHI rOCY1apCTBEHHBIA MEMIMHCKAN YHUBEPCUTETY, HauaibHUK KMV "O6-
JIacTHOE OI0PO CyAeOHO-MEANIIMHCKON SKCIIepTH3bI" erapTamenTa 31paBooxpanennst YepHosunkoi OI'A, 3aciryKeHHbIH
Bpau YKpauHsl, I. UepHOBILBI, YKpauHa.

Capkucora HOnus BiiagumupoBHa — actiupanTt Kapeaphl CyeOHON MEAUIMHBI U MEAMIIMHCKOTO npaBoBeneHus BI'Y3
YkpauHnb! «byKOBUHCKUN I'OCYIapCTBEHHBIA MEIULIUHCKUNA YHUBEPCUTET», I. YEpPHOBLbI, YKpauHa.

Information about the authors

Bachynskyi Viktor Teodosovych — Doctor of Medical Sciences, Professor, Head of the Department of Forensic Medicine
and Medical Law of HSEE of Ukraine «Bukovinian State Medical University», the head of the CMI "Regional Bureau
of Forensic Medical Examination" of the Department of Health of Chernivtsi Regional State Administration, Honoured
Doctor of Ukraine, Chernivtsi, Ukraine.

Sarkisova Yulia Volodymyrivna — PhD student of the Department of Forensic Medicine and Medical Law of HSEE
of Ukraine «Bukovinian State Medical University», Chernivtsi, Ukraine.

Haoiiuuna 0o peoaxyii 20.05.2020
Peyenzenm — 0.meo.n. Kapniituyx M. A.
© B.T. bauuncokuit, FO.B. Capkicosa , 2020




