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Pe3rome. ETunoBuii ankoross 1 yagHui ra3 € OAHUMH 3 HaWMOIIUPEHIIIUX TOKCUYHUX PEYOBHUH,
10 MOXXYTh BHKIIMKATH JeTaTbHUN HAcHiIOK. [Ipore Mopdonoriuni 3MiHH IpU OTPYEHHSAX €TAHOJIOM i
YaJHUM Ta30M HEJAOCTaTHbO BHBUEHI. HOBUM KpOKOM CTaB PpO3BUTOK 1 3aCTOCYBaHHS Ja3epHUX
MOJISIPUMETPUYHAX METOMAIB MIKPOCKOIYHOTO JIOCTI/PKEHHS ONTHUKO-HEOTHOPIMHUX O10JIOTTYHHX
CTPYKTYp 3 BHKOPHCTaHHSIM CTaTHCTUYHOTO aHaii3y mupoBuX moisipu3aniiHux man. /lama poGora
CHpsSIMOBaHa Ha JOCIIKEHHSI W OOTpyHTYyBaHHS 1H(OOPMALIIMHUX MOXKJIMBOCTEH 00 €KTUBHOTO METOIY
CTOKC-TIONSIPUMETPUYHOT ~ MIKPOCKOIMi  TicTOJNIOTIYHUX  3pi3iB  Oiosoriuaux Ttkanud (BT) vy
nudepeHiianbHii 11arHOCTUIll OTPY€EHD AIKOTOJIEM 1 YaJHUM Ta30M.

Merta podotu. Po3pobieHHss HAOOpY CyI0OBO-MEANYIHUX 00’ EKTUBHUX KPUTEPIIB IS IMiIBUICHHS
MOJKJIMBOCTI AM(epeHLianbHOl JIarHOCTUKU OTPYEHHS €TaHOJIOM 1 4aJHUM ra3oM 3a naHuMu CTokc-
MOJIAPUMETPUYHOIO KapTorpadyBaHHS MOJIKPUCTATIUHOI CTPYKTYpHU IUIIBOK KpOBI Ta MioKapza
JIFOAMHU.

Marepiain Ta Metroau. OO €KTOM JOCHITKEHHS OYIM TICTOJOTIYHI 3pi3M MioKapja Ta
MOJIIKPUCTANIYHI TUTIBKM KpOBi, OTpuMaHi Biag 68 TpymiB o0ox crareil BikoM Bif 18 no 75 pokis. s
KOHTPOJIIO BUKOpUCTOBYBaiM 3pa3ku BT Bin momepiux BHachifok imemidHoi xBopodu cepus (IXC).
JlocnipkeHHsT MpoBOAMAM HUIAXOM  CTOKC-TIOISIPUMETPUYHOrO KapTorpadyBaHHS MIKPOCKOIIYHUX
300pakeHb 010JI0TTYHUX LIAPIB.

Pesynbrarn. [opiBHsutbHUIT aHaNi3 nosspusamiiHux Mam napamerpa kpucramizamii (ITK) ta
ricTorpaM po3nojuIiB BeJIUYuHU 4-r0 napamerpa BekTopa CTokca moka3aB OUIbIIY YyTIUBICTE METOAY
CTokc-noasspuMETPUYHOTO KapTorpadyBaHHs UPPOBUX MIKPOCKOMIYHUX 300pakeHb
MOJIIKPUCTANIYHUX IUIIBOK KpPOBI J0O JE€reHepaTHMBHO-AUCTPO(PIUHUX 3MIH Ul BMIAJKIB OTPYEHHS
aJIKOTOJIEM 1 YaJHHUM Ta30M TMOPIBHAHO 3 AaHAJIOTIYHUMH JOCTIDKEHHSMH TICTOJOTIYHUX 3pi3iB
Miokapaa. [Ipuduomy HalOLIbII 1HPOPMATUBHUMH BUSBUIIUCS CTaTUCTHUHI MOMEHTH 3-4-T0 MOPSAKIB,
10 XapaKTepU3YyIOTh KOOpAMHATHI posnoainu BennuuHM [IK MikpockomiyHHX 300paskeHb 3pa3KiB
MOJIIKPUCTAIYHUX IJIIBOK KPOBI.

BucHoBku. BcraHoBIIeHA MOXKIIMBICTH CTaTHUCTUYHO NOCTOBipHOI (P1; P2<0,05) mudepenmiarmii
BUIIAJIKIB CMEPTI BHACHIJOK OTPYEHHS JIKOTOJIEM 1 YaJIHUM Ta30M LUISIXOM OOYHMCIIEHHS CTATUCTUYHHUX
MOMEHTIB BUIIMX MOpsaKiB (acumerpis AS Ta ekcuec EK), mo xapakTepu3yroTh po3Mmoaiiv BETUYNHH
[TK MikpockoniyHuX 300pakeHb MOMIKPUCTATIUHUX IJIIBOK KPOBI.

KurouoBi ciioBa: yagumii ra3; eTaHo; OTPY€EHHS; JJa3epHa MOISIPUMETPis.

Y cyaoBo-MenWYHIN TMpakTUIll HAUMONIMPEHINIUMH TOKCUYHHUMH PEUYOBHHAMH, IO MOXYTh
BHUKJIMKATH CMEPThH JIFOJAWHH, € €TUIOBHU CHUPT 1 YagHwi ra3. OTpyeHHS HUMH YacTO BUHHKAIOThH Y
noOyToBUX yMoOBax y OaraThbox KpaiHax cBiTy. [[oCHTh TOIIUPEHUM Yy TMPAKTHUI € TOETHAHHS
inTokcukarii CO 3  ankorojem, HampuKIan, y Ja3HAX, Tapaxax, >KUTIOBUX 1 TMPOMHUCIOBUX
NPUMILICHHAX 3 MIYHUM ONAJIEHHSAM abo eneKkTporeHeparopamu Ha mnamusi. [1-5] Opnnak, mompu
MOIIMPEHICTh, YaCTO BUHUKAIOTh MUTaHHS, 10 MOTPeOYIOTh AU(EpEHITiallii TaHUuX BUIIB OTPYEHHS MiXK
co0or0.

Meta pobotu. Po3po0ieHHsT Ha00Opy CyI0BO-MEIUYHUX 00’ €EKTUBHUX KPHUTEPIiB JJIS MABUIIICHHS
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MO>KJIMBOCTI AM(epeHianbHOl JIarHOCTUKU OTPYEHHS €TaHOJIOM 1 YaJHUM Ta3oM 3a AaHuMu CTOKc-
MOJSIPUMETPUYHOTO KapTorpadyBaHHS TMOJIKPUCTAIIYHOI CTPYKTYpH IUTIBOK KpOBI Ta MioKapaa
JIFOAMHMU.

Marepiain Ta Meroau. OO €KTOM JOCHITKEHHS OYJIM TICTOJOTIYHI 3pI3M MioKapjaa Ta
MOJIIKPHUCTANIYHI TUTIBKM KpOBi, OTpuMaHi Bix 68 TpymiB 00ox crareil Bikom Bix 18 no 75 pokis. s
KOHTPOJIIO BUKOPHCTOBYBaNK 3pa3ku bT Big momepnux BHachigok IXC (n=22). B ocHoBy peamizaiii
3aBJaHHS pO3pOOJCHHS 00 €KTHBHUX IM(PPOBUX KPHUTEPIIB CYAOBO-MEOUUHOI auepeHIianbHOl
JIaTHOCTHKU OTPYEHb QJIKOTOJIeM 1 YaJHUM Ta3oM MokiajgeHa MeToauka CTOKC-MOISIPUMETPUUYHOT
Mikpockonii momikpuctainiunoi ckinagoBoi BT 1 pigun opranismy moguau. [6-11] [lanuit meron €
(hyHIaAMEHTAIBHOK CKJIQJIOBOIO  BCIX MMOJAPUMETPUYHUX JOCHIDKEHb Yy Tany3l OloMeaudHol
J1arHOCTUKU MOP(OIOTIYHOI Ta MOJIEKYJISIPHOT CTPYKTYpPH TKaHHH 1 PiIUH BHYTPIIIHIX OPraHiB JIOIMHA
pi3HOi Oy70BH Ta (Hi310JI0TIYHOTO CTaHy. 3TiAHO 3 TAKUM MIiAX0A0M, 010J0TIYHUN 00’ €KT PO3TIIAIAETHCS
Yy BHUIJSIAI JBOKOMIOHEHTHOI «I30TPOIHO-aHI30TPOMHO» CTPYKTYpHOI Matpuimi. [7] Meronuky
MPOBEACHHS AOCTIHKEHHS LTFocTpye Taou. 1.

Ta0mums 1
CTpykTypHO-jI0riyHa cxema Meroay CTOKC-MOJSIPUMETPUYHOI0 KapTOorpagyBaHHA
MiKpPOCKONIYHUX 300pakeHb 0i0J10TiYHNX MIapiB

1 JT>xepeno onTuyHOTO 30HAYyBaHHs | ['a30Buii remiii-HeoHOBMIA N1a3ep, qoBxkuHA XBUI 0,6328 MKM,
notyxHicts 10 MBt

OnTryHmii KoaiMaTop (OopMyBaHHS NapaIEIHHOTO JIA3EPHOTO
Iy4Ka 3 IONEepeYHUM MepepizoM 5 MM

Cucrema ¢opmyBanHs miHiHOi (0° 90° 45°) ta mpaso-
HUPKYISpHOI  monspu3amii  (JiHIAHUE — monspuzarop
(Achromatic True Zero-Order Waveplate) — usepTbxBHIIbOBa
wiactuaka (B + W Kaesemann XS-Pro Polarizer MRC
Nano))

2 |bnok popmyBaHHS TPOCTOPOBOT
CTPYKTYpPH ONTHYHOTO 30H/1a

3 [bararokaHabHHIA OJIOK
(bopMyBaHHS TONSpHU3ALIITHOT
CTPYKTYpH ONTUIHOTO 30Ha

4 06’ exTHUH OJI0K MikpocKoniuHUN KOOPAUHATHUHN BY30]
5 |biok popmyBaHHA [Monspuzauiitanii Mikpoo6’extuB (Nikon CFI Achromat P,
MIKPOCKOIIIYHOTO 300pakeHHS working distance — 30 mm, focal distance — 50 mm, NA —
0,1, magnification — 4x)
6 |biiox GaraTokaHAILHOT Cuctema nporryckanss JiniitHO (0% 90°%; 45°; 135°), mpaBo- ta
noJsipu3aniifHoi ¢piabTpanmii JBO-IUPKYJIPHO-TIONSIPU30BAHUX  CKJIQJOBUX  CBITJIOBUX
KOJINBaHb
7 |bnok puckperu3anii uudpoBoro [lupposa CCD «kamepa: (The Imaging Source DMK
MIKPOCKOTIIYHOTO 300pakeHHS 41AUQ02.AS, monochrome 1/2 "CCD, Sony ICX205AL
(progressive scan); resolution — 1280x960, size light-sensitive
area — 7600x6200 mkm; sensitivity — 0,05 Ix, dynamic
range — 8 bit, SNR — 9 bit) by polarization microobjective 7
(Nikon CFI Achromat P, focal length — 30 mm, numerical
aperture — 0,1, increase — 4x)
8 b0k KOMIT YOTEpPHOT 00POOKH AJITOPUTMH PO3PAXYHKY:

naHux Mrosuiep-MaTpU4HOI

- BEJIMYMHHU 4-TO napamMeTpa BEKTOpa CTOKC&;

MOJISIPUMETPIT - CTaTUCTUIHUX MOMEHTIB 1-4-ro mopsiakiB
ExcniepumentanbHa merogosoris  CTOKC-TONSPUMETPUYHOIO  KapTorpadyBaHHS — BKIIIOYAE
HACTYITHI KPOKHU:
o y MexXax KOXHOi 3 penpe3eHTaTUBHHUX BUOIPOK 3pa3KiB  OIONOTrYHHUX  IpernapariB
eKCIIEpUMEHTAJIbHO  BH3HAYAIOThCS  Mamu  TomorpadgidyHux  posmomiumiB  BenuuumHu  [IK

riCTOJIOTIYHUX 3pi3iB MiOKap/a Ta IiBOK KPOBI;

o 0OYHCITIOIOTECS BEIUYMHHU CEPEIHBOTO, NUCIEpCii, acUMeTpii M eKclecy, 10 XapaKTEePU3YIOTh
po3MmoAiM BenMUMHM 4-ro mapamerpa BekTopa CTokca i KOXKHOTO OKpPEMOro 3paska
010JIOTIYHOTO TIpenaparys;

o y MeXax KOHTPOJIHOI Ta JIBOX JIOCIIJIHUX TPyl O10JIOTIYHMX IpernapariB BU3HAYAIOTHCS CEPEaHE
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3HAYECHHS Ta MOXMOKAa BEIMYMHHM KOXKHOTO 3 LEHTPAIbHUX CTAaTUCTUYHUX MOMEHTIB 1-4-TO

nopsakis (Sr, Dp, As, EK);

e y paMKax NPUHIMIIB J0KA30BOi MEAMIMHU OOYMCITIOIOTHCS OINEpaliifHI XapaKTEPUCTUKHU CUIIH
Metony CTOKC-TIONSIPUMETPUYHOI MIKPOCKOMIi: YyTIUBICTh, crenu@iyHicTs, 30anancoBaHa
TOYHICTH. [8]

PesyabtaTn pocaimkennsa. Ha puc. 1 nHaBeneni pesynbraTtd  CTOKC-TIOISPUMETPUYHOTO
KapTorpadyBaHHS MIKPOCKOIIYHUX 300pakeHb TICTOJIOTIYHUX 3pi3iB MioKapaa 3 KOHTPOJIBHOI
(dparmenTr 3, 6) i nBOX nocniguux (pparmentu 1, 2, 4, 5) rpyn — koopauHarsi (1-3) Ta crarucTuyHi
(4-6) posnoninu BenuunHu 4-ro mapamerpa Bektopa Ctokca — [1K.
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Puc. 1. Mamu (¢pparmentn 1-3) Ta ricrorpamu (¢pparmeHT 4-6) KOOpAMHATHUX PO3MOILIIIB
BeIMYMHM 4-ro mapameTpa BekTopa CTokca (mapaMeTp KpHcTami3alii) MIKpOCKOMIUYHUX 300pa’keHb
TiCTOJIOTIYHHX 3pi3iB MiOKap/a MOMEPIHX 3 KOHTpoibHOI Tpynu | (dhparmentu 3, 6), mocmigaux rpyn 1
(bparmentn 1, 4) ta 2 (pparmentu 2, 5).

Bynu BusBieH] NeBHI BIAMIHHOCTI BEIMYMHH Jiana3oHiB po3kuay 3HaueHb [1K Ta Tonorpagiunoi
crpykrypHocti Man IIK cepii MikpockomiuHUX 300paXkeHb TiCTOJOTIYHUX 3pi3iB MioKapa MOMEpIuX
Bix IXC, oTpyeHHST aqKorojieM 1 YaJHUM Ta30M — 3MeHIIeHHs BenuunHu [IK nis BUMaakiB oTpyeHHS
aJIKOTOJIEM 1 YaIHUM ra3oM nopiBHsHO 3 [XC.

Y Mexax CTaTUCTUYHOTO MIJXOAY TaKhM JET€HEPaTUBHO-TUCTPOPIYHUM 3MiHAM TKaHUHU
MioKapjia BIJIIMOBINAIOTH 3MEHIIEHHS BEJIMYMHU CEPeAHbOTO Ta JUCHepcii, a TaKOoX 3pOCTaHHS
CTaTUCTUYHUX MOMEHTIB 3-4-TO TOPSAIKIB, IO XapaKTepU3YyIOTh ACUMETPi0 M eKcIec TicTorpam
posnoxiniB BenmnunHM IIK MikpockomiuHuX 300paskeHb 3pa3KiB MioKapAa MOMEPIUX BHACIHITOK
OTPYEHHS AJIKOTOJIEM 1 YaHUM Ta3oM (Tadi. 2).

AHai3 BeTMUYMHN HA0OPY CTATUCTUYHUX MOMEHTIB 1-4-ro MOps/IKiB BUSIBUB:

. JIarHOCTHYHY Hee(PEKTUBHICTh (CTATUCTUYHY HEJOCTOBIPHICTH P1; P2; P1:2>0,05) y audepentiarii
3pa3KiB MiOKap/a MOMepiuX 3 yCiX TPy Ha OCHOBI OOYHCIEHHS cepenHporo Sr i aucnepcii Dr,

0 XapakTEePU3YIOTh KOOpAWHATHI po3noauti BenwuuHM [IK BIAMOBIAHMX MIKPOCKOIIYHUX

300paxKeHb;

. CTATUCTUYHY JOCTOBIpHICTH (P1; P2<0,05) nudepenmiamii 3pa3kiB Miokapaa MOMEpPIUX 3
koHTposibHOI rpynu (IXC) # 060X MOCHIIHUX TPYI MUISXOM OOYUCICHHS acuMeTpii AS i exciiecy

Ek, mo xapakrepusytoTts po3noaiau Benuunau [1K;
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mudepeHiianbHa  JIarHOCTHKA BUIIAJKIB OTPYEHHS aJKOTOJIEM 1 YagHUM Ta30M IIISTXOM
craructTuyHoro anainizy mar I1K mikpockomiuHuX 300pakeHb 3pa3KiB Miokapaa 3 000X JOCHITHUX
rpyn OyJia CTaTUCTHYHO HEJOCTOBIPHOIO JIJIS BCIX LEHTPAIbHUX CTATUCTHYHUX MOMEHTIB 1-4-T0

nopsinkis (Pp1:2>0,05).

Taomuus 2

LenTpaJjbHi cTaTHCTHYHI MOMEHTH 1-4-10 MOPSAKIB, 10 XapaKTepPU3ylOTh KOOPAUHATHI
PO3NOALIH BeJIMYMHU NapaMeTPa KpUCTaJi3amii MikpocKoONiYHUX 300paskeHb 3pa3KiB
ricTOJIOTiYHMX 3Pi3iB MioKapaa 3 KOHTPOJILHOI Ta A0CJIIIHUX IPyNl

3pa3zok ['icronoriuHi 3pi3u MioKapa
CTaTHCTUYHI MOMEHTH I'pyna 1 (n=22) I'pyna 2 (n=36) I'pyna 3 (n=32)
Cepenne Sr 0,060,003 0,050,003 0,045+0,002
P1; P2 p1>0,05 p2>0,05
P12 P1.2>0,05
JHucniepcis Dr 0,09+0,003 0,08+0,004 0,075+0,003
P1; P2 p:>0,05 p2>0,05
P12 P1:2>0,05
Acumertpist AS 1,33+0,063 1,68+0,079 1,77+0,081
P1; P2 p:>0,05 p2>0,05
P12 P1.2>0,05
Exkcuec Ek 2,01+0,097 2,56+0,11 2,71+0,13
P1; P2 p:1>0,05 p2>0,05
P12 P1:2>0,05

PesynbraTn BH3HAYCHHS ONEpAIifHUX XapaKTepUCTUK cwid MeTony CToKc-momsipumerpii
riCTOJIOTIYHMX 3pi31B MiOKap/a MpeicTaBiieHi B Ta0u. 3.

Tabmuus 3
Onepaniiini xapakrepucTuku cuiid Meroay CTokc-nmoasipumerpil
3pa3ok ‘ ['icTosoriuHi 3pi3u MioKapa

Sti=1234 Cepenne, Sr JHucnepcis, Dp Acumertpis, AS Excriec, Ek

0 a=25; a=25; a=28; a=29;
Se, % b=20- 55,5 b=20- 55,5 b=17- 62,2 b=16- 64,4

0 c=24, c=25; c=28; c=29;
Sp, % d=21: 53,3 d=20- 55,5 d=17- 62,2 d=16- 64,4
Ac, % n=45 54,4 n=45 55,5 n=45 62,2 n=45 64,4

Indopmartiitnuii anai3 pe3ynbTaTiB CTATUCTUYHOI 0OPOOKM KOOPIAMHATHUX PO3MO/LIIB BETHUUHH
4-ro mapamerpa BekTopa CTokca HU(GPOBUX MIKPOCKOMIYHUX 300pa)K€Hb TICTOJOTIYHUX 3pI3iB
MiOKap/ia I[OKa3aB He3aJ0BUIbHUI piBeHb TOYHOCTI (AC<70 %) mudepeHianbHOI TIarHOCTHKU
BUIIAJIKIB OTPYEHHSI aJIKOTOJIEM 1 YaJTHUM T'a30M.

Jl7is migBUIIEHHS TOCTOBIPHOCTI MU(EPEHIIaNbHOI IarHOCTUKA OTPYEHb aJKOTOJIEM 1 YagHUM
razoMm Oyna mpoBefeHa CTOKC-TOJSPUMETPIS MIKPOCKOMIYHUX 300pa’ke€Hb MOJIKPUCTANIYHUX ILIIBOK
KpOBI.

Pesynbratu merony Crokc-nosisipuMmerpuuHoro kaprorpadysanns 1K 300pakeHb MIiBOK KpOBi
noMepnux 3 gociaigHoi (¢pparmentu 1, 4) Ta ABOX KOHTpoiabHHX ((pparmentu 2, 3, 5, 6) rpyn
MpeJICTaBJIeHI Ha pUC. 2.

[TopiBusinbHUE aHamiz nongpusaniinux Man [IK Ta ricrorpam po3mnoainiB BeaHMYUHH 4-TO
nmapamerpa BekTopa CTOKca TMoOKa3aB Oulblly YyTIHMBICTE MeTony CTOKC-TIOSIPUMETPUIHOTO
KapTorpagyBaHHs IH(PPOBUX MIKPOCKOMIYHUX 300pa)KEHb TMOJIIKPUCTATIYHUX IUTIBOK KpOBI [0
JIETeHEPAaTUBHO-TUCTPO(PIUHUX 3MIH JJIsl BUIIAJIKIB OTPYEHHS aJIKOTOJEM 1 YaJHUM Ta30M IMOPIBHSHO 3
aHAJIOTIYHUMU JIOCIIDKSHHSIMHU TICTOJIOTIYHUX 3pi3iB Miokapia (Tadi. 4).
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Puc. 2. Manu (1-3) Tta ricrorpamu (4-6) posmominiB mapamerpa KpucTaiizallii 300pakeHb
MOJIIKPUCTAIYHUX TUTIBOK KpOBi OioMaHEeKeHIB 3 KOHTposbHOI rpynu 1 (dparmentu 1, 4), nocmigHux
rpyn 1 (bparmenTn 2, 5) i 2 (pparmentu 3-6).

Tabnurg 4

HenTpajbHi craTHCTHYHI MOMeHTH 1-4-10 MOPSAAKIB, 10 XapaKTepPU3ylOTh KOOPAUHATHI
PO3NOAIIM BeJIMYMHHU NIapaMeTpPa KPUCTAdi3alii MiKpOCKONMYHUX 300pakeHb 3pa3KiB
NOJIIKPUCTAJIYHUX ILUIIBOK KPOBi 0ioMaHeKeHiB 3 KOHTPOJIbHOI Ta JOCHiIHUX IPyIl

3pa3ok [TonikpucraniuHi IIIBKKU KPOB1
CTaTHCTUYHI MOMEHTH I'pyna 1 (n=22) I'pyna 2 (n=36) I'pyna 3 (n=32)
Cepenne Sr 0,07+0,004 0,06+0,003 0,055+0,003
P1; P2 p1>0,05 p2>0,05
P12 P1:2>0,05
Hucnepcis Dr 0,09540,005 0,08+0,004 0,065+,003
P1; P2 p:>0,05 p2>0,05
P12 P1;2>0,05
Acumerpist AS 0,76+0,034 1,21+0,059 1,77+0,081
P1; P2 p1<0,05 p2<0,05
P1:2 P1,2<0,05
Excuec EK 1,47+0,069 2,12+0,11 2,91+0,14
P1; P2 p1<0,05 p2<0,05
P12 P1,2<0,05

3 pe3ynbTaTiB MPOBEIEHOT0 CTATUCTUYHOTO aHaJli3y BUILUIUBAE:

) HE3aJOBUIbHUN PIBEHb (CTATUCTHYHA HEAOCTOBIPHICTH Pi1; P2; P1:2>0,05) mudepennianii npuaunu
CMEpTI B yCIX Ipynax Ha OCHOBI 00UMCIEHHS cepeanboro Sr i aucnepcii Dr, mo xapakTepusyroTh
Maru [TK Touok MiKpOCKOIMYHUX 300pa’keHb IUTIBOK KPOBI;

° CTaTHCTUYHA NOCTOBipHICTH (P1; P2<0,05) mudepenmiamii BUMAaIKiB MOMEPIUX 3 KOHTPOIBHOT
rpynu (IXC) i 000X KOHTPOJBHUX TPYI HUIIXOM oOuucieHHs acumerpii As Ta excuecy EK, mo
XapaKTEePU3YIOTh PO3MOJAUIN BEIMYMHH 4-TO mapamerpa BekTopa CTOkca MIKPOCKOIMYHHUX
300pakeHb MOMIKPUCTATIYHUX IUTIBOK KPOBI;
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MOKJIUBICTh U(EPEHIaTbHOI JIarHOCTHKU BHITAJKIB OTPYEHHS AQJIKOTOJIEM 1 YaTHUM Ta3oM
HUIIXOM CTaTUCTUYHOTO aHamizy man [IK MikpockomnigHux 300paeHpb 3pa3KiB IUTIBOK KpPOBi (Ha
BIIMIHY BiJl BUITAJIKIB TKAHWHHU MiOKapJa) — I IEHTPAIbHUX CTAaTUCTHYHUX MOMEHTIB 3-4-TO
MOPSAIKIB mapameTp Pi:2>0,05.

VY Tabn. 5 mpencraBieHi pe3ynbrath iH(GopMaliiHOro aHamizy Merony CTokc-moJspuMerpii

3pa3KiB IUTIBOK KPOBi B AuQepeHIianii BUMaJKiB OTPYEHHS aKOTOJIEM 1 YaTHUM Ta30M.

Tabmurs 5
Onepauniiini xapakrepucTuku cuam MeToay CTokc-nmoasipumerpii
3pa3ok ‘ [TomikpucTanivHi MIiBKKA KPOBI

Sti=1234 Cepenne, Sr Hucnepcis, Dp Acumerpis, AS Excrec, EK

0 a=30; a=31; a=35; a=36;
Se,% b=15- 66,6 b=11. 68,8 b=17: 71,7 b=8: 80

0 c=28; c=29; c=35; c=36;
Sp,% d=17" 62,5 d=16: 64,4 d=17- 71,7 d=0; 80
Ac, % n=45 64,4 n=45 66,6 n=45 64,4 n=45 80

BcranoBnennii (Ha BiAMIHY BiJ TONEpeNHIX pe3ylbTaTiB) 3aJ0BUIBHUN piBEHb TOYHOCTI

(Ac~80 %) nudepeHIiaTbHOT TIAarHOCTHKH BHIAIKIB OTPYEHHS AJKOTOJEM i YaJHUM ra30M Ha OCHOBI
iHpopManiiHOTO aHaIi3y pe3yabTaTiB CTATUCTHYHOI OOPOOKH KOOPAMHATHUX PO3MOJLUTIB BETHYUHH 4-
ro mapamerpa BekTopa CTokca HUPPOBUX MIKPOCKOMIYHUX 300pa)KeHb MOJIKPUCTANIYHUX IUIIBOK
KpOBI.

1.

Bucnosku.

BceraHoBneHa MOXJIHMBICTD CTAaTHCTUYHO JAOCTOBIpHOT (P1; P2<0,05) nudepenmianii BUmagkis
CMEpTi BHACIIJOK OTPYEHHs aJIKOTOJIEM 1 YaJHUM ra3oM IIJISIXOM OOYMCIEHHS CTaTUCTUYHHUX
MOMEHTIB BHIIMX MOpsAAKiB (acumetpis AS Ta ekciec EK), mo xapakTepu3yroTh poO3MOIiIH
BEIMYMHM TapamMeTpa KpHcTaii3alii MIKpOCKOMIYHUX 300pa’keHb MOJIKPUCTANIYHUX IJIiBOK
KpOBI.

Bussnenuit 3anoBinbHuii piBeHb TouHOCTI (AC~80 %) nudepeHmialbHOT A1arHOCTUKH BUMAKIB
OTPY€HHS aJIKOrojJieM 1 YaJHUM Ta3oM Ha OCHOBI 1H(OpPMaLIWHOTO aHami3y pe3yJbTaTiB
CTaTUCTHYHOI OOpPOOKM KOOPJMHATHUX PO3MOJUIB BETMUYMHHU 4-To mapamerpa Bekropa Crokca
U (POBUX MIKPOCKOMIYHUX 300paKe€Hb MOJIKPUCTATIYHUX TUTIBOK KPOBI.
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FORENSIC MEDICINE CRITERIA FOR DIFFERENTIAL DIAGNOSIS OF
ALCOHOL AND CARBON GAS POISONING BY STOX-POLYARIMETRY

Ivaskevych 1.B.*?, Vanchulyak O.Ya.?

'lvano-Frankivsk Regional Bureau of Forensic Medical Examination, Ivano-Frankivsk, Ukraine
2Higher State Educational Establishment of Ukraine «Bucovinian State Medical University», Chernivtsi,
Ukraine

Summary. Ethyl alcohol and carbon monoxide are among the most common toxic substances that
can be fatal. However, morphological changes in this pathological condition are insufficiently studied.
A new step was the development and application of laser polarimetric methods for microscopic study of
optically inhomogeneous biological structures using statistical analysis of digital polarization maps.
This work is aimed at studying and substantiating the information possibilities of the objective method
of Stokes-polarimetric microscopy of histological sections of biological tissues (BT) in the differential
diagnosis of alcohol and carbon monoxide poisoning.

Aim of the work. To develop a set of forensic objective criteria to increase the possibility of
differential diagnosis of ethanol and carbon monoxide poisoning according to Stokes-polarimetric
mapping of polycrystalline structure of blood films and human myocardium.

Materials and methods. The object of the study were histological sections of the myocardium
and polycrystalline blood films obtained from 68 corpses of both sexes, aged 18 to 75 years. BT samples
from deaths due to ischemic heart disease (IHD) were used for control. The study was performed by
Stokes polarimetric mapping of microscopic images of biological layers.

Results. Comparative analysis of polarization maps of the crystallization parameter (CP) and
histograms of the distributions of the 4th parameter of the Stokes vector showed greater sensitivity of
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the Stokes-polarimetric mapping method of digital microscopic images of polycrystalline blood films to
degenerative-dystrophic changes for alcohol and carbon monoxide poisoning. histological sections of
the myocardium. Moreover, the most informative were the statistical moments of the 3rd - 4th orders,
which characterize the coordinate distributions of the PC size of microscopic images of samples of
polycrystalline blood films.

Conclusion. The possibility of statistically significant (p;; p2<0.05) differentiation of deaths due
to alcohol and carbon monoxide poisoning by calculating statistical moments of higher orders
(asymmetry As and excess EK), which characterize the PC size distributions of microscopic images of
polycrystalline blood films, has been established.

Keywords: carbon monoxide; ethanol; poisoning; laser polarimetry.

CYAEBHO-MEJUIIMHCKHUE KPUTEPUY JUPOEPEHIUATBHOM
JTUATHOCTHUKHU OTPABJIEHUI AJIKOTOJEM M YTAPHBIM I'A30M
METO/IOM CTOKC-TIOJIIPUMETPUM

UsacbkeBny U.B.'2, Banuyask O.51. 2

1I/IBaHo-CI)paHKOBc1coe obmacTHOE 010pO CyneOHO-MEAUIIMHCKOM SKCIIepTH3HL, T. MiBaHO-DpaHKOBCK,
Ykpanna
?Bricmiee rocyIapcTBeHHOE yueOHOe 3aBejieHue Y KpauHbl «byKOBUHCKUI TOCY1apCTBEHHBIN
MEIULNHCKUN YHUBEPCUTET», I. HepHOBIBI, Y KpanHa

Pe3rome. DTUIOBBIN alIKOroJib U YrapHbIH ra3 SBJISIOTCS OJHUMHU U3 CaMbIX PacHpOCTPaHEHHBIX
TOKCHYHBIX BEIIECTB, KOTOpPbIE MOTYT BbI3BAaTh JIeTaJbHBIH Hcxon. OnHako MoOpQoJIoruyecKue
U3MEHEHHUS TNPU OTPABJICHUSX STAHOJIOM MU YrapHbIM ra3oM HEAOCTAaTOYHO M3ydeHbl. HOBBIM I1arom
CTaJl0O pPa3BUTHE W NPUMEHEHHE JIa3epHBIX MOJIAPUMETPUUYECKMX METOAOB MHUKPOCKOMMYECKOIO
UCCJIEIOBaHMS ONTHUKO-HEOJHOPOIHBIX OMOJIOTUYECKUX CTPYKTYP C MCIIOJIb30BAHHEM CTATUCTHUYECKOTO
aHanu3a UHU(QPOBBIX NOIIPU3ALMOHHBIX KapT. JlaHHas paboTa HampaBieHa Ha WCCIEIOBaHUE U
000ocHOBaHHE WH(OPMAIMOHHBIX BO3MOXHOCTEH OOBEKTUBHOrO MeroAa CTOKC-MOISPUMETPUUECKOM
MUKPOCKOIIMM TUCTOJIOTHYECKHX cpe3oB Ouonormuecknx Tkanei (bBT) B nuddepennumansuoit
JMarHOCTHKE OTPABJIEHUHN aJIKOTOJIEM M YTapHBIM Ia3oM.

Heas pabdorbl. Pa3paboTka HaOopa cyneOHO-MEAMLIMHCKUX OOBEKTHBHBIX KpPUTEPUEB IS
MOBBILIEHHUS] BO3MOXKHOCTH AUPPepeHInanbHON JUArHOCTUKU OTPaBJICHUS 3TAHOJIOM M YTapHBIM I'a3oM
no JaHHbIM CTOKC-TIOJSIPUMETPUUECKOr0 KapTorpadupoBaHUs MOJUKPUCTANIMYECKOH CTPYKTYPBI
IJIEHOK KPOBU M MHOKap/1a YeJloBeKa.

Matepuaiabl 1 MeToAbl. OOBEKTOM HCCIIEOBaHUs ObUIM THMCTOJIOTMYECKHE CPe3bl MUOKapAa U
MOJINKPUCTAJTINYECKHE IJIEHKU KPOBH, IIOJy4yeHHbIE OT 68 TpynoB 00oero nosa B Bo3pacte oT 18 1o 75
ner. Jlns KOHTposist ucnoib3oBanu oOpasubl BT oT ymepiinx BcieacTBue HIIEMHUYECKOW O0J€3HH
cepaua (UBC). UccnenoBanus npoBoaunu mnyreM CTOKC-MOISPUMETPUYECKOr0 KapTorpadupoBaHUs
MHUKPOCKOIMUYECKHX U300paKeHUH OUOIOTHYECKUX CIIOEB.

PesyabraTel. CpaBHUTENbHBIN aHaIN3 MOJSPU3ALMOHHBIX KapT MapameTpa KpUCTAJUIM3ALUN
(ITK) u rucrorpamMM pacrnpeaeiaeHuid BenuuuHbl 4-ro mapamerpa Bekropa CTokca mokasan OoJbLIyio
YyBCTBUTEIBHOCTh  MeToAa  CTOKC-MOJSPUMETPUUECKOro  KaprorpapupoBaHus  HHU(PPOBBIX
MHUKPOCKOMMMYECKUX HM300paXCHUH IONUKPUCTAUNIMYECKUX IUIGHOK KpPOBHM K Jler€HepaTHBHO-
TUCTPOPUUECKUM U3MEHEHHSIM JIJISl CIIy4aeB OTPaBJIEHUS aJIKOTOJIEM U YrapHbIM ra30M IO CPaBHEHUIO C
AQHAJIOTUYHBIMU ~ UCCIICIOBAaHUSIMM ~ THUCTOJIOTHYECKUX Cpe3oB  MHokapaa. Ilpuyem Haumbonee
MH(OPMATUBHBIMM OKa3aJlUCh CTATUCTUYECKUE MOMEHTBI 3-4-r0 MOPSAIKOB, XapaKTepHU3yIoIlne
KOOpAMHATHBIE pacrpeneneHuss BenuunHbl [IK  MuKpockonmumyeckux u300pakeHuil  00pasioB
MOJINKPUCTAIITNYECKHUX TUIEHOK KPOBH.

BoiBoabl.  YcTaHOBIIGHa  BO3MOYKHOCTH ~ CTQTHCTHYECKH  JocTtoBepHOi  (P1;  P2<0,05)
auddepeHHaul CilydyaeB CMEpPTH BCIEJICTBHE OTpPABICHUS AaJIKOTOJEM M YrapHbIM Ta30M IyTeM
BBIUUCIICHUS] CTaTUCTMYECKMX MOMEHTOB BBICIIMX TOpsIAKOB (acummerpusi As u oxcuecc Ek),
XapaKTepU3YIOIINUX pacrpeeneHus BenmmunHel  [IK  MHKpockomumueckux HU300pakKeHUI
MOJUKPUCTAITMYECKUX TUIEHOK KPOBH.

KiroueBble cjioBa: yrapHblil ra3; 3TaHOJ; OTPABICHHUS; Ja3epHast OJIIPUMETPUS.
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