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PosT-MoRTЕM INTERVAL ЕSTIMATION BY LASЕR.INDUCЕD
FLUORE'SCЕNсЕ oF POLYсRYSTALLINE сЕRЕBRO.SPINAL

FLUID FILMS IMAGЕ,S

OM. S. Garazdiuk
Highеr Statе Еduсational Еstablishmеnt of Ukrainе

..Bukovinian Statе Меdiсal Univеrsity,'
Chеrnivtsi, Ukrainе

ABSTRACT.
Thеrе arе many nеw optiсal diagnostiс mеthods (phоtometric,po|arization and соrrеlatiоn tесhniquеs) ofbiologiсal

tissuе struсturе assеssmrnt, whiсh arе thе most pеrspесtivе in post-mortеm intеrval dеtеrmination.



Тhе purpose of thе work. Dеvеlopment and tеsting of thе twо-dimеnsional Stokes-polarimеtriс mapping ofi]rпш'шll,:.г;аl layеrs own fluoresсеnсe to еvaluatе aсcuraсy of thе pоst-mortеm intеrval (PMI) assеssment using statistiсal]miш'rl sis оf postmortеm сhangеs dynamiсs of thе сoordinatе distiibutions valuеs of poiyсrystallinе films of liquor (PFL,1шптшщз,:s lаsеr-induсеd fluоrеsсеnсе po|arization intеnsity (LIFPI).
}lаtеriаIs and mеthods. objесts of invеstigatiоn arе PFL, takеn in 72 сorpsеs with aсоuratеly known timе ofnшлrrlт 'iдd 20 hеalthy voluntееrs. Thе сausе of thе dеath was сardiovasсular aссidеnt. Сoordinatе distributions of LIFPIпtгшшщ* l.aluеs wеrе dеtеrminеd for еaсh samplе of PFL in thе optiсal arrangеment of thе Stokеs polarimеtеr in short-rangе{|mlrпg{F:тr of optiсal radiation.
ТЪе valuе of statistiсal points 1 - 4 th ordеr was pеrfomеd for еaсh two-dimеnsional distribution of PFL imagеs*-][i:т. i aluеs. Statistiсal procеssing of thе сalсulatеd valuеs of sеt of points that сharaс terize theLIFPI distributions was;ilш:. : l.дl. Тhе dеpеnding оn thе timе сhangе of thе most sеnsitivе poЬts of statistiсal va1uеs werе built.R'еsults and сonсlusions. Two-dimеnsional Stokеs-polarimЪtriс mapping distributions LIFPI of PFL imagеs maуtш nr$€f in dеtеrmination of thе PМI. Statistiсal points of ihе first and fourth ordеr arе thе most sеnsitivе PFL optiсal.шlll]шrrs :Ф еr'aluatе postmortеm сhangеs by short-rangе fluorеsсеnсе.
Кеr-words: post - mortеm intеrval, сerеbro-spinal fluid, lazеr polarimеtry, autofluorеsсеnсе.

f\-гRoDUсTIoN. Thе issuе of post-mortеm intеrval (PMI) еstimation always attraсted bоth forеign anddш!LП']глЦl$..J sсiеntists, bесausе it is thе main problеm in forеnsiс praсtiсе [l-3,5-9]. Соnsidеrablе diffiсultiеs of acсuratо
]}-l ж::ч#:::P:i-l"^]i11.::']iJв",lu-P*.9j ьo1ь Ъxtеrnal and intйal faсtors on pоsthumous proсеssеs

]лlr|']/".ъ* iь. 201б p.

'щц*'g L;цITl€Пt. Тhе main mеthod of PMI estimation is still еstimation of еarly aпd,|atepo,ьrnoй",'i;й]]"6;й.^;

'fl,ffiT::"":"1'}*'ii:::'::Pf:::""i1ч*::1'."'1, important. Thе rеsulЬ dеmonstratе inсоmplеtе' oftеn subjесtivе]lГ]|l*]ll=]lij.:ntrD rr,ith broad timе framеs of diffеrеnt typеs of biologiсal tissuеs (BT) postmo*".*.ffiffi#Ж;
.mftшщ ]гl!iд:еh. mееt thе nееds of invеstisations.

Ph1'siсаl mеthods of BT сhangеs еvaluation, whiсh usе lasеr tесhnology to study thе dynamiсs оf сhangеs in thеtrilinе struсturе optiсal propеrtiеs aftеr dеath arе thе most pеrspесtivJ in this arеa [1,8,9]. Polarization mеthodsгr]lц.,шЕ пеП. infоrmation aboutihе.mo.pьotogi"ut.anй;";ffi]:ffi:J':ff##:1нr }/*;],];',Jji#Т;'Тff:;
]Lrrш. зеlтt.ееn BT physiologiсal сondition and,po|arizativе. phasе imaiеs paramеtrls of BT arсhitесtoniсs.

Сштеntly, thе possibility of objесtivе PMI еstimation is insuffiсiеnjly studiеd by еxamining postmortеm сhangesliшЕ гtrl.дсfurе of miсrosсopiс imagеs of lasеr-induсеd fluorеsсеnсе оf human biologiсal fluids (BF).
iшогеsсеnt optiсal-physiсal mеthods arе widеly and vеry еffесtivеly usеd in mеdiсal diagnostiсs. Тhesе mеthodsтnщшеj oп thе usе of fluorеsсenсе еffесts - sесondary radiation of diffеrеnt -"i;i;;;;;ffi;;;;;; ffi:* :rrсlсаl гadiatiоn to BТ or BF.
.1'е hаr-е usеd a tесhniquе that is basеd on еxсitation of avtofluorеsсеnсr of biologiсal mоlесulеs by lasеr,с - a lаsеr-induсеd fluorеsсеnсе. This mеthod allows to сombinе study sitеs in difforеni spесtral distributions of:ге$еnсе intеnsity
TнЕ PURPosЕ oF TI{Е WoRк. Dеvеlopmеnt and tеsting of thе two-dimеnsional Stokes-polarimеtriс

; "-'"T*:':r]:::'^:::i*::::':.:.1:,".iluatе,aссuraсУ of th"ч.гoуmortеm intеrval (PМI) assеssmеnt using,uovDDruwr lL  цDrr rё iш. зnаlуsis of postmortem сhangеs dynamiсs of thе оoоrjinatе distributions valuеs оf polyсrystallinе fllms of? ГL t imagеs lasеr-induсеd fl uorеsсеnсе p olaization (LIFP) intеnsity.
LL{ТЕRIALS AND MЕTнoDs. oЬjесts of invеstigation аrе PFL, takеn in 72 сorpsеs of both sеxеs agеd 33 tohsЩ. ъ][h aссuгatеly known timе of dеath whiсh rangеd from 1 to 41 hours (thе main group), and21hеalthy voluntееrsшmflщ:lo' goup). Thе sеlесtiоn of liquor was сarriеd out by suboссipital punсfurе from grеat oссipital tank of сorpsе

Y-j :::::T:.}:1T^ТT:y]ig. 
*' surgery preparation in hеa|ihy voluntееrs. ln miin g.oup liquo. was sеlесtеd:*ir1-g6 rvhо diеd bесausе оf сardiovasсular disеasе - 58 сasеs (8o,6%),p*й;;;.й;;ffi;r;;;-' (il;;,

Жч1':::.:.;u,::i": !*;,,,}.*":1d'.oc 
. jl:'::: sinсе dеath nеxt alloсation: 1.8 hours . 14 сasеs (19.4%),т 1ш:ПJБ- l.l сasеs (|9.4%)' 16-24hours- 15 сasеs {2o'9%),24-32hows - 15 сasеs (20.9%),32-40 hours . 14 сasеs,  J * ,

. 
;qшоr fiIтns formеd in idеntiоal сonditions by сausing a drop of liquor in optiсally homogеnеous glass. Drying of

::1:ii::9:::"""l.:т':T'* I. 
:220С)' Mathеmatiсal proсеssing and analysis oгЪгr imagеs to еstablishfilamiсs of СSF postmortеm сhangеs was pеrformеd.

цriofl uorеsсеnt lasеr polarirnеtry.
Г.:s:jте l dеmonstratеs a lasеr-Stokеs polarimеtеr сirсuit, modiflеd for autоfluоrеsсеnt study of biologiсal layеrs



f

lffi; tffi;
1210

F i g' 1 . optiс al dff:. 
;-1нl"*iТ..ilс;:гo* 

polarimеtеr.

PPL 6 irradiations rеgimе сonsistеd of parallеl (a:2x1r0зрm) bunсh of ..bluе'' (\:0.405рm) semiconduсtor

lasеr 1. Pоlarization irradiator сonsists of two polarization еlеmеnts . quartеr-wavе platе 3 andpo|arizator 4. Imagе 6 PFL

samplеs using polarization objесt glass 7 (Nikon СFI Aсhromat P, thе foсal lеngth . 30mm, apеrturr - 0. 1, magnifiсation .

4x) was projесtеd into thе light-sеnsitivе planе 10 of CCD-сamеra (Thе Imaging Sourсе DMK 41AU02.AS, monoсhromе

I l 2 <<ССD, Sony ICХ205AL (progrеssivе sсan); rеsolution - 1280x960; photosеnsitivr planе size -,76О0x6200 рm,
sеnsitivity. 0.05 lx; dynamiо rangе - s biQ. PFL 6 samplеs polarization analysis Was сarry оut by thе hеlp of quartеr- Wavе

platе 8 andpo|anzator 9.
Thus, thе main information objесts for optiс-physiсal mеthods sеt of PМI dеtrrmination in our work arе сollесtion

of dirесtly mеasurеd оoordinatе distributions of PFL fluorеsсеnсе I*.(m x n) intеnsity [ 1 0] :

( l )

Thе statistiсal momеnt of thе first (Z'),the sесond (Z,),thеthird(Z.) and thе fourIh(Zo) ordеrs werе usеd as thе

main analytiсal tool to assrss thе PFL fluorеsоеnсе intеnsity valuеs distribution (furthеr q(m х п). Thеsе momеnts Wrrе

сalсulatеd aссording tо thе following algorithms [1,9]:
l N

Z.:LT q, .'  N;^'

Е,l),l
t;

(r:)-. )

;(rI),,tifu" r)=l
Lt;L'

,,:'[iф.
\i 1V r=1

',=++Ё(n,),
Z: IvF"- tr

t,:++L(n'),
Z: I\ f  7, ' -  

t  r

whеrе ..N,, - thе numbеr of CCD-сamеra photosеnsitivе arеa pixеls.

(2)

Rеsults and disсussion:
Posthumous dynamiсs оf сеrеbrоspinal fluid biophysiсal сhangеs is largеly dеpеndеnt on сhangеs in protеins

and thеir dесay produсIs |2,4,5f. Last onеs arе thе сonsrquеnсе оffrее radiсal oxidation ofprоtеins proсеssrs whiсh has

aсtivatеd praсtiоallу in сasе ofany pathology intravitalitу. This phеnomеnon rrprеsеnts on PFL prоpеrtiеs to refraсt light

raуs and lasеr bеams. Aсоordingly, dеpеnding еstablishmеnt of PFL lasеr pоlarimеtriс сharactеristiсs to PMI еstimation

сan bе appliеd for diagnostiс purposеs.
Thеrе arе known [5] thе following fluoroforеs - protеins and NADH, whiсh onеs еmit most intеnsеly in thе short

wavеlеngth < dark bluе - bluе> speсtrum Z1 :0,46рm+ 0,48рm
Thе fluorеsсеnсе intеnsity inсrrasеs by thе pH inсrеasing and сonvеrsеly that obsеrvеd in thе postmortem proсеssеs

сoursе. As for NADн, in сasе whеn wavе lеnght is 450 nm, thе autofluorеSсrnсr is dесrеasing' Wе сan assumе that it is

сausеd by thе dеstruсtion of сеlls and thеrеforе dесrеasе of produсtion NADн by thеm bеоausе of rеduоing thе numbеr

of mitoсhondria. In thе NADн transition tо oхidizеd statе it losеs its abiliф to fluorеsое. Rеduсеd form of NAD has a



-.,-oеHь, 20I6 p.

,гeсtеristiс absоrption bands in thе UV raпge (260 an.dЗ4О nm) and еmission in thе rangе 465-480 nm. In thе NADH
. -sition to oxidizеd statе it is losеs 340 nm absorption band and thе abiliф to luminеsсеnсе.

Thе two-dimеnsional mapping of thе ILIF distribution of molесular PFL in thе short-rangе spесtrum.
In сarrying out ILIF distribution of valuеs mapping thе }"(I).u,:9.4 5лlюu Ьandpass filtеr with a peak bandwidth wеrе

. j
: ! .

Ехpеrimеntal study ofpost-mortеm bioсhеmiсal struсturе сhangеs tеmporal dynamiсs of PFL protеins andNADH
. rеasuring ILIF сoоrdinatе distributions Was pеrformеd by thе follоwing algorithm:

1. Bluе sеmiсonduсtor lasеr LSR405ML - LSR - PS -II еmission with a wavеlеngth L: 0,405рm and powеr
= :\ml|lt was appliеd for еaсh PFL samplе in thе Stokеs polarimеtеr optiсal arrangеmrnt (Fig. 1).

2. Spесtгal-sеlесtivе two.dimеnsional PFL ILIF valuеs distribution Wеrе mеasurеd duе to a digital cameta.
3. PFL imagеs fluorеsсеnсе maps mrasuring was pеrformеd in two stagеs. Thе first onе - rvеry 15 minutеs during

: ].:St 6 hours aftеr dеath. Sесond onе еvеry 30 minutеs to 12 hours aftеr dеath'
.l.Thе valuе of statistiсal points of thе 1 - 4 rh ordеr was pеrfomеd for еaсh two.dimеnsional distribution of PFL

..зs ILIF valuеs (еquation (2)).
5. Statistiсal proсеssing of thе сalсulatеd valuеs of sеt of points that сharaсtеrtzethe PPL ILIF distributions within

:.:s3ntativе sampling was сaшIiеd out.
6. Thе dеpеnding on thе timе сhangе of thе most sеnsitivе to struсturе PFL fluorеsсеnt maps altеration statistiсal

. "s Б еrе built for dynamiс rangе of valuеs <variatiоn - stabilization>.-. 
Тhе PМI and aссuraсу of timе sinсе dеath еstimation wеrе dеfinеd.

ТЪе ехamplеs of PFL imagеs ILIF two-dimеnsional mapping in diffеrеnt timе sinсе dеath on thе Figurе2 and
.] arе rеоrеsеntеd.
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Figuте 2. Coordinatе struсturr (lеft sidе) and distribution histogram (right
sidе) of random valuеs of PPL ILIF imagе' Timе - 1 hour.
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Figurе З. Coordinatе struсturе (lеft sidе) and distribution histogram (right

sidе) of random valuеs of PPL PЕ's imagе. Timе - 6 hours.
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1. Thеrе is a distinсt PFL protеins unJшдон пl'orrsсrnсе dеpеndеnсе to PМI PPL in thе <short-wavr) spесtrum.

Thе сhangе in thе maximum intеnsity and rangе of sprеad in thе histogram distribution has indiсated in this faсt (Fig. 2,

Fig. 3' right sidе).
2. Сonсеntratiоn of protеins and NADH is rapidly dесrеasing duе to PFL dеgеnеrativе сhangеs at thе mоlесular

lеvеl with inсrеasing оbsеrvation timе aftеr dеath.

3. Comparison of autofluorrsсrnсe random valuеs of distribution histograms (Fig. 2 and Fig. 3, right sidе) has

shownthatthеILIFеxtrеmеvaluеdесrеasedalmost5t imеs 
-P-*(T=]hour.)=0,5-. . 'P-*(T:6hour.):0, l1 dur ing6

hours aftеr dеath.
4. Statistiсal points оf thе 1st and thr 3rd ordеr arе thе most sеnsitivе PFL optiсal valuеs tо evaluatе postmоrtеm

сhangеs. Thеy сharaсtеrizе PFL imagеs ILIF valuеs mеan and asymmеtry distribution. Tablе 1.
Tablе l

Timе dеpеndеnсе of statistiсal pоints lst and 3rd ordеr whiсh сharaсtеrize thе ILIF valuеs distribution of

protеin and NADH molесulеs of PFL

Statistiсa1 analysis of tеmporal dynamiсs of thе PFL (protеins and NADH molесulеs) imagе ILIF map valuеs

distributiоn has found
1) thе rangе ofvariatiоn statistiсal valuеs ofthе 1st ordеr whiсh сharaсtеrizеs thе avеragе valuе distribution PFL

ILIF samplеs in thе <bluе> rеgion of thе spесtrum is 2'4 timеs;

2) the runge оf variation statistiсal valuеs of thе 3rd ordеr whiсh сharaсtеrizеs thе asymmеtry valuе distribution

PFL ILIF samplеs in thе <bluе> rеgion of thе spеctrum is 1.87 timеs.

Analytiсal algorithm to dеterminе postmotrtem intеrval

Figurе 8 illustratеs algorithm of postmortеm intеrval еstimation

Figurе 8. Algorithm of postmortеm
valuе Z'Q) measlltemеnt еnd in thе

. г '  I . ' l

intеrval еstimation. Hеrе:t - timе of va\ue Z,(]l mеasurеmеnt start;; T, - timе of

mоmеnt оf its value ( z,a, (D х сonst)i To - time of dеath; ( - inсlination anglе of

informational dePer,dence. Z'(T).

Aftеr сhart analysis wе get thе nеxt еquation to еstimate intеrval:

7Ф -  7(|)  ^Z( ' , ,
l o €  - u i  " i  = " " i  ..с'э 

T, _T, ЬT,,
Using еquation (3)' wе оbtain thе еquation to еstimatе timе sinсе dеath:

A T

T" :  Z 'o '  
u '  

. \ ' 'a '  '' ^z:''''
I

(3)

(4)



flffiшш]." }0Iб p.

Неге: Z'(0) . objесtivе valuе, definеd by a fеnсе liquor соllесting in vivо in hеalthy voluntееrs.
Сошсlusions.
" Тhе trvo-dimеnsional mapping intеnsity distribution of lasеr.induсеd autofluorеsсеnсе polyсrystallinе films

rdTrцшш'г гпеthod in pоstmortеm сhangеs time monitoring in diffеrеnt еndogеnous fluorophorеs bioсhemiсal molесular
rшщшштn]g"rсs for еstimating thе timе sinсе dеath in short.rangе spесtrum of optiсal еmission was approvеd.

J фtimal intеrval in 24 hours and thе aссuraсy of thе timе sinсе dеath dеtеrmination 25 minby short-wavelеnght
ilшщшсеnсе for protеins and NADH molесulеs wеrе еstimatеd.

}тamiс lasеr оhangеs of PFL havе dеmonstratеd thе еffесtivеnеss of this mеthod for post-mortеm intеrval
йшMшram'

Rеfеrenсеs:

' lсrт.r.rяк o.Я. ЗaстoсyвaннЯ IloЛяpиЗaЦiйнoгo Mетo.цy для aнaлiзy ПoIIIкo.цжеHЬ бiоткaнин / o.Я. Baнuyляк,
t]l Г. !.rшенкo, I.Л. Бехсенap // Бyкoвинський медиrний вiсник. *2004. - T.8, Jt3-4. - C.300.301.

1 A.rгoyo A. Cеrеbrospinal fluid: postmortеm bioсhеmiсal study / A. Aшoyo, P. Rosеl, T. Мarron ll J С|tnForеnsiс
\!i '.d. - ]005. - Vol. 12. J\Ъ 3. - P. 153 - 156. doi: l0.1016/j jflm.20|5,09.0|,7.

s CLеn J. H Cardiaс biоmarkеrs in blood, and pеricardial and оеrеbrospinal fluids of forеnsiс autopsy сasеs: A
:lвtssg;smеnt with spесial rеgard to postmortеm intеrval / J.H.Сhеn, o. Inamori-Kawamoto, Т. Мiсhiuе, S Ikеda [ еt al. ]
' Lеgаl Меdiсinе (Tokyo). -2015. - 17(5). - P. 343-350. doi: 10.1016/ j.1еgalmеd.2015.03.007. Еpub 2015 Apr 30.

4 f,4throсytе Protoporphyrin Fluorеsсеncе as a Biomarkеr for Monitoring Antiangiogеniо Canсеr Thеrapy/ Dе Goes
s.:сtrа. F. G. Barbosa Сhavеs, K. С. Gomеs ll Jollma| of fluorеsсеnсе.- 2010. - 20(6) - |225-12з|,

j G'iгеlц Е. Frее amino aсid сonсеntrations in vitrеous humor and оеrеbrospinal fluid in rеlatiоn to thе сause of dеath
шс рstmortеm intеrval lЕ'Gire|a, Е. Villanuеva, P. Irigoyеn, V. Girеla [ еt al. ] ll loumai of forеnsiс sсiеnсеs. _
:l:ф";i" - 53(3). - P. 7 з0-7 зз. doi: 1 0. 1 \ \ 1 l j.| 5 56-4029,2008.007 26.х.

h fslftшаtion ofpostrnortеm intеrval thтough albumin in СSF by simplе dyе binding mеthod / A.K. Parmar, S.K. Mеnon
a.i Justiсе. - 2015' - 55(6) - P. 388-39з. doi: 1 0. 1 0 1 6/j.sсijus.201 5.07.005

. f,tiеto-Bоnеtе, G Morphologiсal and histologiсal сhangеs in еyе lеns: Possiblе appliсation for еstimating postmortem
шшпеп.al 'G.Priеto-Bonеtе, М.D.Pеrеz-Сarсеlеs [ еt al. l ll Leg Меd (Tоkyo). - 2015. - 17(6). _ Р, 4З.I.442. doi:
I  i  "пJ16 j ' lеga1mеd.2015.09.002

]. }iшШеr-matriх diagnostiсs of оptiсal propеrtiеs inhеrеnt to polyсrystallinе nеtworks of human blood plasma /
Тr.\" Ushеnko, A.V. olar, A.V. Dubolazov |era1.] llSеmiсond. Physiсs, Quantum Еlесtroniсs&optoеlесtroniсs,
" д  .  ' .  9 8 -  l 0 5 '  2 0 I  l  .

Ц lLфеnkо Y.O. Polarization сorrеlomеф ofpolyсrystallinе films of human liquids in problеms of forеnsiс mediсinе
\ O. Ushеnko, o. V. olar, Yu. o. Ushеnko, M. P. Gorsky, I. V. Soltys llProc. sPIЕ 9809, Twelfth Intеmatiоnal

С.:п-tеrеnсе on Coгrеlation optiсs,98091B (}rТovеmbеr З0,2015), doi:10.1117l|2.2228997.

ДOсЛIДжЕIIIIя EФЕкTиBIIOCTI BиЗIIAЧЕIIIIя
ДABIIOсTI HAсTAIIIIя сМЕPTI

МЕTOДAMи ЛAЗЕPIIO.IIIДУкOBAIIOI ФЛУoPЕ сЦЕHцIi
IIOЛIкPисTAЛIЧIIих IIЛIBOк ЛIкBOPУ

Гapaздюк M. C.

..{.пoтaцiя. Bизнaчення,цaвнoстi нaсTaI{шI смеpтi (ДHС) r o.цt{иМ iз oснoвниx пpoблемниx ПиTaHЬ сy,цoBo-
шщщоТ пpaкTики. ПepспективниМи € oпTичнi метoди дiaгнoстики.ЦHС iз BикopисTaI{шIM кoMпJIrксУ фoтoме-
rr$шшшrЕт. пo.rяpизaцiйниx i кopеляцiйниx Mетoдик.

l[е"rа poбoти: Poзpoбити тa aпpoбyBaTи MетoД двoмipнoгo кapтoгpaфyвaння флyopесценцii бioлoгiчниx
]шtl!ш t-nя бi-rьпr тoчнoгo BиЗI{aчеIlI{я lHC Iпляxoм стaTиcTичIIoгo aнaлiзy динaмiки tloсМеpTниx змiн кoopдинaт-
ш mс'*оliriв iнтенсивнoстi лaзеpнo-iндyкoвaнoi флyopеоценцii (IЛIФ) пoлiкpистaлiчниx плiвoк лiквopy(ППЛ).

lleтеpiaли Ta МетoДи. oб'ектoм дослiдrкення е ППЛ вiд 72 тpyпiв (oснoвнa Гpy[a) з ПoПеpеДI{ьo вiдoмим
lшДш[Iiш з3стaHня смеpтi (пpи.rинa смеpтi - сеpЦеBo-сyДиHI{a пaToЛoгiя), тa 20 здоpoвиx дoбpoвoльцiв (гpyпa кoн-
|lWJrшmi

.a.тя кoжнoгo Зpaзкy ППЛ визнaчaJlиcЯ кoop.цинaтнi poзпoдiли ЗIIaчrнЬ IЛIФ зoбpaжеIll{я З нaсryпним oб-
{ПщшcЕ:-Ец BeI|ИЧИ|1|4 сTaтисTичIlиx мoментiв 1 - 4-гo пopядкiв i стaтистичнoто oбpoбкorо вимipянoi сyкyпнoстi
|шЕЕ Bкaзa}Iиx сТaТистичHих мoментiв. Булувaлися чaсoвi зaлежнoстi змiни величини нaйбiльrп чyTлиBиx стa-
lшш l]шчDi rroментiв Дo .цoсЯгI{еI{ня стaбiлiзaцiТ знaчень.
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Суdoвo-меduuна експеpmuза, Nb 2

Peзyльтaти Ta BисIISBки. .Цoслi,цхtено динaмiкy ПoсМеpTIIих змiн величини сTaTисTичI{иx МoМенTlB r -

4-гo пopядкiв, якi xapaктеpиЗуIoTЬ poзпoдiли знaченЬ IЛIФ зoбpaжeнь ППЛ Ta BияBЛrнo, Iцo сTaTисTичнi мoменти

1-гo i 4-гo пopядкiв е нaйбiльпr чyTЛиBиМи .цЛJI кopoTкoxgиЛЬoBоi.цiлянки сПeкTpу BиПpoMlнюBaннЯ.

,{инaмiннi змlIIи ЛaЗерI{иx xapaкTеpиcT'* fiПЛ,,o*uзaли ефективнiсть дaногo МrTo,цy ДЛЯ.цiaгнoотики.{HC.

Ключовi сЛoBa: .цaвнiсть нaсTaIIIIя смеpтi, лiквоp, JIaЗеpIIa пoляpимeщiя, aвтoфлyopесценцiя.

иссЛЕ,ДOBAIIиB,ЭФФЕкTиBIIOсTиOПPEДЕЛЕHI4я41PSOS:T--_
IIAс TУIIЛЕIIия с MЕPTи lvlЕ T oДoM ЛAЗE PIIO.иIIДУЦиPOBAIIIIOи

ФЛУoPЕ сЦЕtIциI4 IIOЛикPис TAЛЛI4чЕ Cких ПЛЕIIoк ЛикBOPA

Гapаздrок NI. с.

AннoтaЦия. oпpеделение,цaBIIoсти нacTyПЛеIIия сMеpTи (ДHС) яBЛяеTcя oДtIиM из нaибoлее пpoблемньrx

Botlpoсoв сy.Цебнo.ме.Циц"нс*ой пpaкTики. ПеpопективнЬIIvIи яBЛЯЮTся oпTические I\4еТo'цЬI .циaгIIoсTики .{HC c

исПользoBaIIиеМ кoМПЛекоa фoтoметpических' ПoJy{pизaциoннЬIx и кopprЛЯциo1{}lьIx МrTo.цик.

I{eль paбoтьI: Paзpaбoтaть и aпpoбиpoBaTЬ Mетo,ц ДByxMерI{oГo кapтoгpaфиpoBaНИЯ флyopесценции биo-

Лoгических сЛorB .цЛя бoлее тoчнoГo oпpе.цеЛrния [HС ПyTrI\4 cTaTиоTичrскoгo aнaJlиЗa ДинaMики tIoсМrpTI{ЬIX

изменений кoop,цинaтIrЬIx paсIlpе.цеЛений интенсиBI{oсTи ЛaЗrpнo-иIl.цyциpoвaннoй флyopесценции (ИЛИФ) пo-

ЛикpисTaЛЛичrских ПЛrнoк ЛикBopa (ППЛ).

MатеpиaльIип{rToДьr.oбъектoмиссЛе.цOBaIIиJIявляloтсяППЛ
BapиTеЛЬI{o изBесTньtМ BpеМенrМ I{aстyI]ЛеHия сМеpTи (пpи.lинa сI\lеpTи

oт 72 щyпoв (oснoвнaя ГpyПпa) с [pr.ц-
- сrp.цечI{o-сoсy.цисTaя пaтoлoгия), и 20

З,цopoBьIx.цoбpoвoльцев (гpyппа кoнтpoля). 
гr'.L rоnnпит{ятт{ьIе na( 

' 
v|ЛИФ изoбpaжения с

Для кa}к.цoгo oбpaзцa ППЛ oпpедеIIЯJII4сЪ кoop.циIIaтHЬIr pacпpеДеЛеtlиll ЗI{aчrнии

IIoсЛr,цyIoщиM BЬIчиоЛеI{иеМ BеЛичиIIЬI сTaTисTических МOMеIITOB l - 4.гo пopя.цкoB И CTaTИc.IИЧeскoй oбpaбoткoй

измеpеннoЙ соBoKyпtIoсTи иx зIIaчrний. CтpoилисЬ BpеMеI{ньIr зaBисиMoсTи иЗI\4еIIеIIиЯ BеличиI{ьI нaибoлее .ryв-

сTBите.JIЬI{ЬIх сTaTисTическиx МoМентoB .цo дocтижеlrwя cтalиtlизaции знa.rений.

Pезyльтaтьr и BьIB0.цЬI. Иссле.цoвaнa,цинaМикa [oсМеpTI{ЬIx изменений BеличиIIьI стaTиcTичrскиx Мol\4rн-

тoв l - 4-гo пopядкoB, xapaктеpизyloщих paсПpе.цrЛеI{ия знaчeъIиiтИЛИФ изoбpaжений ППЛ и oбнapуженo, uтo

сTaTистичrскиr МoМrнTЬI 1-гo и 3-гo ГIopЯ.цKoв ЯвJUIтOTся нaибoлее чyBcтBитrЛЬIIЬIМи 'ц.]]я кopoTкoBoЛI{oвoгo yчaст-

кa cПекTpa иЗЛyчrl{иЯ. .{инaмиvеские иЗMsItеtIия ЛaЗеpIIьIx xapaкTeрисTик ППЛ пoкaзaЛи эффективнoсTЬ .цaннoгo

МеTo,цa,цJ]я ДиaгHoсTики [HC.
Ключевьrе сЛo3a: .цaBHoсTЬ I{aсTyI]лrниJI сMеpTи, ЛикBop, Лt}ЗеplraЯ пoЛяpиМетpиJl, aвтoфлyopесцеIlция.

У ДК з40 '624 .6:6|6-0,7 З ,65

ДиIIAMIкA MII{P oскoПIЧtlиx ЗMIII AхIЛЛOB oг o сУхo)киЛкУ

УIIPo.цoBж ДBox TижIIIB IIIсЛя IIAсTAIIIIя сMЕPTI

@Повстяний B.A.

[З <flнiпpoПrTpoBсЬкa Mе.цичIIa aкaДеMiя МoЗ УкpaiЪи>

Pезюме. B стaтгt нaведенi pезyлЬтaти гiстoлoгiчнoгo дoслi.цlкення Aхiлловoгo сyхo)Iшлкa.y piзнi тepмiни пiсля нaстaн-

ня смеpтi. Bкaзaнo nu 'o*n""i.," oбiсктивiзaцii oцiнки змiн щo BиникaIoть y спoщ^rнiй ткaнинi B пlз1lьoМу lloотМopтaлЬнoМ

пepioлi' Зaпpoпoнoвaнo спoсiб Bизнaчення Дaвнoстi смеpтi, по змiнaм мiжклiтиннoi peчoBини тa клiтин Bнaсл1.цoк poзBиткy

uu'oo,.}"".'oвi 
слoвa. Tеpмiн нaсTaннJI смеpтi, пoстМopтaЛЬI{ий пеpioд, спoЛ}пrнa ткaflиlla, aвтoлiз.

AктyaльнiсTЬ ТеMи. Зaвx<.ци iнфopмaцiя пpo дaвнiсть IIaсTaH}Iя смеpтi (Дi{C) Maс Ba}кЛиBе ЗIIaченIIя .цЛя

слi.цчиx opгaнiв [5,1l]' 1I]oб BиpiIпиTи ц,о пpoбoЬ*y пpoтягoМ бaгaтьox poкiв дoслiдIlики пpoпoнyвaли бaгaтo

piзниx I\4еTo,цiв |2,,7.|61.БiльIпiсть З циx MеTo.цiв пpизнa.rенa .цЛя BикopисTaнIIя y paннiй ПoсTМopTaЛЬний шеpioд

(1-3 лoби) [5]. Oднaк, нa сьoгoднi, не iснус ЗaГaЛьIloПpийнятoгo oсTaтoчI{oгo МrTo.цy .цJIII всTaнoBлення .{HC y

Bипa.цкy Bи,IBЛеI{I1я ,lpyПy y бiльIп пiзнiй теpмiн t9]. Це ЗyМoBJIrнo BеЛикoIo мiнливiстro yMoB, B якиx пepебyвaе

тpyп, i iндивiдyaльними oсoбЛиBoсTЯN{и пol\dеpЛoГo (сryпiнь Bгo.цoBaIIoсTi' нaявнiсть IIpижиттrBиx ЗaxBoploBaнЬ'

oоoбливостi мiкpoфлopи) . I]i фaктopи IIpизBoДятЬ Дo ЗнaчIIиx кoJIиBaнЬ чaсoBoгo iнтеpвaлy Irpи BиЗI{aченнi IHC i

вiднoонoстi вис"oв*iв^е*",.p,i", 
"*i.,u",o 

ЗнaчIIo ЗzUIrжaTЬ вiд дoсвiдy Ta pеTеЛЬt{oстi фiксaцiТ.цal{иx пеpBиIIIIoГo


