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ABSTRACT 

TIme of OCUOI Is usua1JJ,I e&lImo.lcd blJ ctXl:luarln9 euc' l l5 mosrly occur after death. 

111 thu paper lhe lJOlt'lllkJI appllcoUofl oj nIlCM:'IlT D,",'A vnqge (lnu/ysts In liver l(ssue 

lt$ed 10 cualuate POSI mortem il\leroal lIJIer deotl l. I"tuma! I1.UdCCl5e& w ilhl" Ihe ceU& 

COIl.U dcgrodoJloll cif fluclear DNA o.J /'t'IXllocyle more rap. ,II!} lI,al1 OIner !lssuc. wrwrc: 

1Wt:T ceiL ~h lit 'y!>O:>omcs that (Ontain hydrolases el1ZlItnes. Nudcar DN}. dC~jI'odalloft 

is tTIoOO.$urcblc and qllon l!flable In re/aLlon 10 lime. TlV('C lluer samples Wf!re IUk .. n (U 

teru, 24. 48, 72 hours. 5 days. oue and llUO ll.Ie'4!/cs IJOsI """ lem Ul leruaI. DNA p4o.ld J,l. 

DNA 1Ild.cx /J&.2l. mean DNA (Xlnfe'lll, flOOt'(lf areo. W1d ON}. hislogrum were found fO 

COtT'e/a~ with an increased posl monem infenXl I from lCrQ 10 72 h. HepalOCJjle nucleus 

o.mt s~ed DNA hlslogram cou/c.t1ll be (1electf"d 01 or fJ1Of'C: /han .5 days (lfkr 

deatl ~ '/1Vt'e s lectetal muscle samples (01 ;u.'ftI. 24. 72. I w. 2w. /9 ( /"IIS Gild 21 dCly.$J 

were wedjOf" &e.~ Idel'l'!fkalloll using polymero&l' chu lll rt'(l(ik.l<\ /l'CR) !edll, /LI"C. Sex 

could be Klcfl lijied III! two wulu paloit mo"'em Illlel1X1f. F'rom fhe&<: (('suits nuclear DNA 

11\ hepo.LOCyLI1 rc lJCCIl..'l l ime c.lepeoden l caUefllliO,l . Su ron ~ used as a ,JrCdklor p pos/ 

ll>Ol1em Interval. DfM in ccr1ell\ lissl'''' rSIee4e(aJ muu/el is r'r1Ofl.' slilb/e ~T1d aUI)W(n9 10 

perfo .. m DNA typtng (sex idenl!Jicul iof'l,/ blJ po/ylllCro.se chain read""l 

INTRODUCTION 

One of the most importanl longsttlndtng problems Ln tho:: Oeld of foren .$iC medlcino:: Is Ihe de· 

termlnaUon or Ihe Urne of death (Ooll:t<n. e l .1 Z001 ..ad Jobnaoo and Fern.. 2002). 11m., or 

death csUmatcd hy eYallJattng ClIents whIch happen In a deceased tn conjunction wtth th., 

known bdlllYlor of such events. 11)e use of dlrecl DNA lUting In rOi'ClIslc a nalysis hilS lJoCcOIllf. 

locreaslngly common (HalUlD&D. 1996). Wl llny f'et'Cnt lcenniquu were u::Icd to monllor, ONJ\ 

damage Lndl,lced d l,lrlnll cdl dCQtn (apoplosls. ner.rnsl::! and lIu(olysls). Conitl Q!jlllIlY Islngle cell 

gel dcetrophotests) a nd lund a.ssay are exampi(.$ oJ l h.,~ fT'Clhods (Cban"'an • • 2004 . Kim. 6t 
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al 2002 and Grast· Knupp. et a1 1995). Moreover the probe (GACA) 4 could be used to analyse 

partially degraded DNA (poche. et all991). 

DNA founds Inside and outside (mitochondria) the nucleus (Grlvell. 1983 and Rush and 

Mia:ra. 1985). Post mortem stabJllty of DNA becomes an Important point and has already been 

studied (Bar. et aI. 1988; Gill. et at 1985. Hagelberg. et al. )991 and Ogata. et al. 1990). 

DNA analysis have been carrled out with human hard tissue and succeS;ifuJ examinations of 

bones (Haee1bui • et at 1991; Jeffreys. et aI. 1992 and Gill. et al 1994) and teeth (Potsch. 

et a1 1992 and Smith. 1993 and pfeiffer. et al, 1999) have been described. However the suc­

cess of tnvesugauon depend on the degree of DNA degradaUon (Graw. et at 2000) . DNA from 

brain tissue was detected even arter 85 days. In heart or In muscle cells DNA were stable up 10 

one month post mortem period allowing to perform DNA finger prtntlng. In other tissues (kidney . 

liver and lymph nodes) DNA were degraded after short period and becoming unsuitable for blot­

Ung (Bar et a1 1988 and tudes. ct a1 1993). On the oUler hand under favourable conditions. 

successful typing Is still possible aner thousands of years (Hoss an<l Paabo. 1993). Quality and 

quantity of DNA depend mainly on the type of tissue used (Bar ct al. 1988 Bud Ludes. et al. 

1993) and the site In which the body was deposited (Graw. et at 1998). 

DNA typing Is a useful tool In forensic for determining the remains of body who have been 

dead from vac10us periods of time. polymerase chain reaction (PCR) method gIves good results 

(ludes, et aI. 1993). DNA printing can be applied on dried blood or semen stains up \0 4 years 

old (OW. et a1 1985). 

Aim 01. work: the aim of this article Is to use certain remained tissue (llverl for detection. or 

post mortem Interval using new quantitaUve measure or nuclear DNA damage. In addition to us · 

Ing another tissue (musclel for DNA typing (sex IdenUncatlon) by polymerase chain reaction. 

MATERIAL AND METHODS 

Materials: 

A- Samples: Three specimen of liver and muscle 1000 gm of each were collected from three 

male bull Uust after slaughtered) and brought to Ihe laboratory In a chilled condition USing Hq­

uld nitrogen. The samples are aged by keeping In the natural environment (summerlin May and 

June. Liver sections were taken at zero time. 24 h. 48 h. 72 h. 5 days. 7 days and two weeks to 

be used for determination the time of death. Sections from each muscle sample' were taken at 

zero. 24 h. 72 h. one week. two week. 19 days and 21 days. SpeCimen were kept separteiy In Ilq ­

uld nitrogen for I h . Frozen tissues stored at - 20 WI examInation. 
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Methods : 

Nuclear DNA Image analysIs: Five 50 um sections from each sample were put In centrifuge 

tubes and deparaffin lzed by adding 10 ml xylene for 20 minutes and repeated twIce. Sections 

were rehydrated using a sequence of 10 rot of 100 %. 95 %, 70 % and 50 % ethanol for 20 min­

utes and each step was repeated twice. Each section wasbed in 2 changes of dis tilled water for 

20 minutes and left In 10 ml dlsUlied water for 24 hours Basbar (1979). Then the nuclear sus­

pension was done according to Ensley. et al (199 0). The pellet was flattened on clean glass 

slides. TIle slides were air dried t.hen post-fixed In 10 % neutral burTer formalin for 30 minutes 

and washed In distal water for 10 min. and left to dried over night at room temperatu fC. 

DNA slainlng and analYSIs: Alr dried prepared slides were treated for 60 min . In 5 N Hcl to hy­

drolyze nuclear DNA. The slides stained by feulgen s tain {Sch ulte and Fink, 1995)and anaiYled 

w1th Hund CMl.lmage anaJyz.er and sof\. wa re (Helmut Hund Cmb HD 6330 Wetztar 2J Genna,­

ny)_ 

Sel[ ldentlfication 

DNA exlracUon from tissues: DNA was Isolated from frozen Ussue on three s teps cell lysis. 

protein precipitation and DNA preCipitation caccordlng to (Davls . 1980). 

DNA primers: A sel ofbov1ne Y- chromosome speciOc primers (Pewa et aI. 199 1) were used. 

I- (5- primer) 1- 21 : S- - GGA TCC GAG ACA CAG MC AGG - 3-

2- (3- primer) 1 - 2/: S- - GC TMT CCA TeC ATC CTA TAG - 3-_ 

Oligonucleotide primers dissolved in IOltlM his HcI and ImM EDTA (PH 8.0J TE buffer. 

PCR reactions: The reactions were carried out as deSCribed by Salki e t aI . (19 88 ). 'me reac­

tions were conduc ted by us tng Master mix (50 ng DNA as a template. The reactlon mlxture con ­

taLned 5 ul of lOX buITer. 0,4 u1 of tag DNA polymerase. 200 uM of dNTPS) and 20 pmol of each 

primer. The amplificaUons were carried oulln Gene AMP PCR system 9 700. 

Analysts of the amplified product: 

Products were analysed by agarose gell eleclrophoresls accQI-ding to the method desc ribed by 

(Sambrook. et a1 1989). The gel was examined under ultraviolet light as etilidium bromide in­

tercalate between the bases of the DNA and wlll nuoresce . Pho tographs were taken. 

N.b. Marker give different bands each 50 base paIr. 
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The data were calculated as mean ± stander error by the student's (t) test "stalase" programe. 

RESULTS 

Cytometr1c parameters of nuclear DNA analysis were cleared In table (IJ . Such table showed 

that the stcmllne plo idy I and DNA Index (content) I were 2 ± 0.4 and I ± 0.2 at zero time. 1.29 ± 

0.3 and 0 .64 ± 0.1 at 24 h. 0.87 ± 0.2 and 0.43 ± 0. 1 at 48h and 0.69 ± 0.2 and 0.34 ± O. t at 

72h post mortem interval and not recorded at 5 days. one and two weeks respectively where 

there Is no cells could be seen. Decrease at 48h and 72h is sIgn incant In rclaUon to zero time. 

Stemllne ploidy 2 and DNA Index 2 were 4.07 ± 0.2 and 2 .04 ± 0.1 at zero lime. 3.61 .1 0.8 and 

1.81 ± 0.4 at 24h. 1.88 ± 0.4 and 0.94 ± 0.2 at 48 h. post mortem Interval (slgnlflcanl decrease 

at 48 h was detected) . Mean DNA contents were 2 .86 ± 0.37. 1.91 ± 0. 15. 1.36 ± 0.3 and 1.13 ± 

0.15 at zero. 24h. 48h and 72h respecUvely which Indlcat significant decrease and not recorded 

at 5 days. one & two weeks. Mean area of nude( were 36.93 ± 2.3.48.78 i 0.7.23.02 ± 2.8 and 

16.18 ± 3.5 micron at zero. 24h. 48h and 72h post mortem Interval. All data showed significant 

decrease except at 24 h showed slgnlfcant Increase However these data not recorded at 5 days. 

one and two weaks post mortem interval. Th~se data were cleared In fig I. 2 . 3. 4 . 5 and 6 fA 

and 8). 

DNA histogram was considered diploid when peak occupied the diplOid poslUon 0.9 - I . I (nor· 

mal DNA Indx I) or at 1.9 - 2. 1 (normaJ DNA Index 2) and less tllan 15 % of cells were present at 

an euploid posiUon. The aneuploid posUUons means peak occupied position more or less than 

0.9 - 1.1 or 1.9 - 2. l. TIle leml anellplold Is used to describe hypodiploid. hyperdiploid a nd hy­

pertetraplold . 

DNA histograms at zero time and 24 h post mortem Interval considered diplOid . where peaks 

occupIed the posiUon (1.9-2. 1) and (0.9-1.1) respecUvely. Al48 h the histogram shifted to len 

and the cases Is aneuplOid (hypodiploid). At 72 h the histogram Is completely shifted to right and 

the cases IS aneuploid (hypodiplOid) 

Figure 7 and 8 showed results obta ined for sex IdenUncaUon by polymerase chain r~ac tlon 

after zero. 24. 72h. 1 w. 2 w. 19 days and 3 weeks post mortem Interval from muscle of male 

bu ll . Discrete 300 dp band was observed In lanes 1.2, 3 (uro time) 4. 5. 6 (2411) 7. 8. 9 (72h) 10. 

11 and no band at lane 12 (l w) 13, 14 while no band at lane 15 (2 wI. While no sex speclOc 

bands were seen at lane 16. 17. 18 (19 days) and lane 19.20,21. 22 (3 weekI post mortem In ter­

vale. 
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DISCUSSION 

There ar~ mulUplc rta.'lOllS (or trying to estimate IItturnl~ thne of death. All It IIl'porta ,,! to 

law men. Also may hdp In aS5e15-S1"g wllc th'cr n proposed ClIUK or UClllh Is rCl>~","hlc Develop. 

mtn t or tcdllllquts for IIlCilsunng the qUllnUIy or lIu~lcar DN/\ tl'l apopulatklf> uf cells ""ulkod In 

rennemcn\ of pmgnosuc cnttri& nook tt 1..1. 19861. One of ~uc:h lcchnlqut;s hi the DNA ImLlge 

cytomo:uy. Nuclear ON/\ frngmcntaUon may be a P"t 'Tlorttm cunllCqUtncr Qr UNA fr..glilly 

IGrasl- Knupp. et Il 1995 lind Schallock, <!It Il . 1997). Studtes of nuclrl clltructcd fru m Unuc 

[Uvcrl al dlfferrnl poSI- mortem Urne and analy:.cd by Image analysts p rovWed know~ of 

prognOlltle value Qf measuring DNA content. Da ta !;If lobl ~ [II showed tha t Slem line plOIdy I ilnd 

2 and related DNA CQnlent I and 21n addll101\ 10 mean DNA e0I1 I"111 ""ere decreaseull~ lime ~t 

mortem Interval Increased. ]I1"an a rel of nuclei sh llwetl the w.lIle n:liltlon with cxcepllon at 2~h 

post mortem which Increased. TI1<!!!C r~ull& agrt:c wtlh Bu. et Il (19881 and Ludu. et al. 

(1993). They rt.'COrdcd that 00/\ from U&s~ [Ilv!;rl W\,'~ dqrndcd "ftc. shan p"'roid or ck:alh a.nd 

becoming unsuitable fo r bk/IUlIg. Also agrtt with Genut. lO t II.! ( IIHI2) who rec:urd.-d thaI at 

leul 1% of nuclear OO$Ophllla themato")'lln ,.talnLng of nudeOpo'olcln 0( celli tos.s In hepatocyte,. 

8 t 24 houT'!! or more WIer deoth. and all nuclellr basophIlia loss lit 96 hOUTS or 1I)()TC,' post mol" 

tern IIIt.erval. Abo Jenner IlDd ~h (2000) (kledeu dwppearance or nlJcltn r ooso/lhUla In r~ _ 

tal org-oI119 during dea th prOC(:M. 

These ~sull3 may be u plaJned as a result of postmon .. m dce~y which bq,nning ",1 I.h il u tuly-

51s and r(lllowcd by aerobic and blIcterta l dccompo"UolI of organic materla l. Auto ly,.h, (nun -

bactct1a1 autodlgest lonJ occur by wzymes IIberatc<i froll1 1)'~UlJomes Olydrolasc! cnrymel [Deuel· 

tud, 1965 and COnnl:r, 195::']. DNA In dead cells Is degraded by nudclL'M:8 .... 'hlch belong 10 h)' · 

drolases cnzymt: Ul81 Includes endonueleaSCll and eXonuclt:llllCS, 1..1\1('1' cl':lI>J contaIn I ... rgc /llIm­

ber of Iy_mu (G .... I- Knupp. et Il 1995). 

Nuclear DNA not del.-etC(! alllr mon: 5 day postmortem 118 clear ." IlIlIk (II and Flf: . (~and 

61. Th~ IT .. ulls are lJOmf: ... hal d Isagree wtth Bar. e t 001 (1988) whn recorded complet deg'mh,· 

lion of DNA In lLvn ccllsll;lrtcd from 24 . 36 11: whtle Iu.d". et a' (1993) reported tll:1! yield of 

DNA becomIng ve ry low beyond aperold of one wed!: arter death. Such vartallons may lie ex · 

vlaln~ as degraded DNA correlated to many f(lctors as e llv'ronmenillt T .. at the site of dtal l1 and 

fer InfceUons d.!:;eUI.":I plio' 10 death (Bu et Il. 1988) 1\.1:;0 d"mp condition cu.n CII U.!If' rapid 

dcgradallon or DNA {C ... w , et Il 20001. 

Area of nuclei oorrelaltd dlreetly 1"1lh U,t duraUOn (If p<>St morttm peroJd as In lable [ Ilund 

f ig. 11. 2. J and 41. This reiult l11ily be cxplllln~d as whcn ce ll dle~. Ih~ PH lowers. Iysotynn; (an 

tllqme wtUltn ceIL) 1$ aCIL.aled. lind the nuclear maIler dl.!;tn t@gr:lle,. 0lIId 10.'>8 of nuclea r su I>-
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stance occure (Jenner and Hirsch, 2000). Also parllaly agree with Tnunp . et al (1965) who 

observed pale nuclear chromaUon and IndlsUnct out line In liver tissue incubated at 37°C . 

. Hepatocyte as clear In fig. (I. 2. 3. 4 and 5) showed sequense changes especla ly In nuclei and 

cell outline. These changes were correlated directly with the duration of the post mortem peroid . 

These results agree wtth Tatcyama et aI. {199B} aDd Trump. ct al (1965) . They (ound that tis ' 

sue removed from body and len unfixed undergo 'coagulauve necrosis. The cell show sltghtJy eo­

sinophilic cytoplasm wilh ItttJe or no alteration of cellular details In early phase. As necroSis pro· 

gresses the dead cell swollen and the nuclei become Indistinct. Cellular fragmentation occur 

resulting from degenerative changes of autolysIs. 

In the present study DNA Image cytometry of the sma pies at zero and 24h post mortem inler­

val showed non aneuploid (diploid) histograms. At 48 and 72 h post time Interval DNA index Is 

aneuploId (hypodiploid) and DNA hlstograme become shifted to left. These results suggests that 

Internucleosomal DNA cleavage progresses a ccordlng to time (Tateyama, et al 1998). where in ­

tracellular Ca2+ concentration elevates after degradation of celt membrane (Farber, 1982). This 

process could be followed by random cleavage of DNA mediated by released lysosoma l enzymes. 

FasclnaUng reports about DNA recovery from Egypttan mummies gave rise to Interesting 

speculations (Paabo, 1985 and Margaret and Jones, 1986). DNA was recoverd from skeletal 

muscle at different Ume post mortem Interval (zero. 24h. 72h, one week. two weeks. 19 days and 

three weeks) showed discrete bands In lanes corresponding to reacUons performcd a t zero. 24h. 

72h, first and second samples at one week and two weaks post mortem Interval. No bands were 

seen In samples obtained at 19 days and three weeks after death . 

This result partlaly egree with Gill (1987), Bar ct at (1988) and ludcs. et a1 (1993). They re­

corded good DNA stability In brain and muscles over aperold of three weeks post mortem allow­

Ing to perform DNA finger prlnUng. Our results were IncompJet agree with those authors due to 

Ulelr samples was kept at different T ... from 5 to 25°C. So DNA could be detected for up to 3 

weeks while our samples kept In open environment (tn summer) . where ro reach 35°C or more. 

High environmental TO at the slte of death were the main factor for rapid autolysIs (Bar, ct at 
1989). fragementatlon of DNA by non spectOc hydrolySIS affected prlmarly the longer fragment 

which were better target than the shorter fragment. This hydrolysis produced polynucleolldes 

shorter and never of Identical length. Complete loss of high molecular weight DNA never 

showed banding patterns after hybrldlsation (Bar et ai, 1988). Also Wiegand. et aI, (1992) 

menuoned that environmental condiUon reduce the chances of success after short lime of death. 

Conclusion: DNA nuclear changes In tissues at different time of death Is Important point that 

need to be studied In relaUon to environmental condlUon. Some tissue (lIver) found to be sUltabk 
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(or detecUon of post mortem Interva l because rapid degradation or DNA Other tissues as s kele­

tal muscle round to be good suilable ror DNA flnger pnnUng_ Nuclear DNA image analys ts orrer 

slgnlOcant Improvement In monHolng the klnellcs or DNA rragmentaUon Induced during cell 

death coupled with Its slmpilclty and the ability to detect responses or small cell subpopulaLion 

this method has a reliable and sensitive analysis or cell death . 

Table (I): Cytometric parameters of nuclcur ONA image analysis 

accor d' I (M + S E) mg to post mortem Interva . can . , . 
Time posl mOI·tenl inltT\'21 

Cytomttrh: 5 On. Two 
Panntltrs Zrro 14h 48h nit da\' wrtks w('tks 

Slemiinc ploidy (I) 2 tO.4 1.29 t 03 0.87· ± 0.2 0.69· ± 0.2 · · · 
DNA index (I) I ±0.2 0.64 ± 0.1 0.4) · :to.1 0.34 - 10.1 

Sttmline ploid), (2) 4.07 ± 0.2 3.61 to.8 1.88-- ± 0.4 . · · · 

ONA index (2) 2.04 ± 0.1 1.811: 0.4 0.94·· ± 0.2 . · · · 
Mean orDNA 2.86:1 0.37 1.91''':10.15 I .36 •• 1: 0.) I.I) U ±O. IS · · · 

conlent 

Mean area or nuclei )6.93 ± 2.3 48 ,78 ± 0.7 23.02 .:1 2.8 16. ISo° :t3.5 · · · 

(micron) 

• Signi ficant at p!:: 0.05 
•• High significant at pS 0.01 
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Ft8. 1 A) Hepatocyle Showed no aJteraUon of cellular de tail nuele u:5 Cl l zero time post morle m 

tnterval (Feulgen's sta tn) . X 150 and X 600. 

BJ DNA hlstogra me at zero time post mortem tn teIVal shoWIng norma l diploid peak U~ ­

Ing DNA tmaging cytometer. 
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fig. 2 A) Hl!pCtlocyte Showed eosinophili c cy toplasm with lillIe swollen of r'lueleus a l 24h post 

mortem Inte lva l (Feltlgen's s la in). X 150 and X 600. 

B) DNA hl~logrnme a t 24h post morlem Inlerval showing nearly diploid peak using DNA 

Imaging cytometer. 
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Fig. 3 A) Hepatocyte at 48h. an: swollen am.I som nucle i ~c()mc Jodlstlncl with lI ule preser· 

vation of cell out tine al <l8h post nlorlc: m lo lelval Wevlgen;s slatn). 

8 ) DNA hlstogramc of hepatocyte l1uclus fit 4811 post mortem Interv al showi ng aneu­

ploid peak llslng DNA Imaging cyl omeler. 
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Fig. 6 : Hepatocyte showed cellular fragmenlation at 5 clays ]>ost mortem In terval (fclJIgcn's 

stainJ . X 150. 

Fig. 6 : Liver tissu e at 7 days (AI and 2 week s (B) post mOrLem Interva l sh owed non JdenUllcd 

cell or nucleus tFculgen 5 slain ). no ONt\. hIstogram cou lcl be obtained . X \ 50. 
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