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50312343 : MAJOR: FORENSIC SCIENCE
KEY WORDS: TISSUE / MORPHOLOGICAL / ESTIMATED TIME

ARNA OUPAKARN : POSTMORTEM CHANGES OF THE SELECTED TISSUES
FROM HOMICIDES INTERROL IN CONCRETE. THESIS ADVISOR : ASST. PROF.

THONGCHAI TAECHOWISAN,PH.D AND POL.COL. SUPICHAI LIMSIWAWONG, M.D.69 pp.

Estimating time after death is very important in the forensic field and legal. The behavior on
death was a result of the approximate time of death. Dead body homicides interrol in concrete have a
changing post-mortem differ from the others.

In this study analyzed the morphology of the cell of the death: homicides interrol in concrete
by changes in the organ including heart, lung, kidney, liver, spleen and muscles of the pig. Based
techniques to analyze tissue samples Hematoxylin and Eosin methods of homicides interrol in
concrete of pig with all 3 states including concrete gravity and then bury and leave it by have a pig as
control. The changes of tissues and the loss of cell volume will show after 6-12 hours. Moreover, in
24-48 hours the changes will show obviously by plasma membrane, nuclear condensation, chromatin
aggregation and nedonucleo cytic degradation of DNA into nucleo-somal fragments.

As the postmortem changes of the selected tissues from homicides interrol in concrete may
able to be used as a data for estimated time after death in homicides interrol in concrete. However all
the data can be used only as a database for reference or support and estimated time for autopsy, but, to
estimates the time of death, it also requires the information or from the other evidence such as

investigation at the scene to make the consistence and close to the actual time of death.

Program of Forensic Science Graduath School,Silpakorn University =~ Academic Year 2011
Student’s Signature...........cooevveviiniinennennn.

Thesis Advisors’signature 1.............c.oovvvinviennnen. 2 e
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Type-I PCD (Apoptosis): AaMIMaveag oligonucleosome DNA

. . . & o Ya o { ' . .
fragmentation,chromatin condensation FehliinaanyaenGond pyknotic nuclei LaENIT

7’ A A ' . .
Llﬂﬂﬁﬁ1ﬂﬂlfl\i!ﬁ]ﬁﬂﬁI,‘]JL!E‘]J!LU‘]JTILEEJﬂ’Zﬂ apoptotic bodies

Type-I1 PCD (Autophagocytosis): imsade autophagic vacuoles Imsvene

¥o3 luTanounse uaz ouTanaainisAnay (endoplasmic reticulum, ER) 11a2N15U8186)

3 Y .
aniiesly Golgi apparatus

Type-IIT PCD (Necrosis-like): 1N51W (osmotic swelling) U913 cell

membranes 0 organelles GI'NG] HAZINAVLIUNTONLA LA

~ =~ = J J
MTNN 1 L“lJ'ifJ‘UL‘V]EI‘UﬂTﬁ@WﬂJﬂQL%aagﬂLmUﬁN‘]

- Type| Type |l Typelll
N (Apoptosis) (Autophagocytosis) (Necrosis-like)
Telamana Condensation/ blebbing/ fragmentat
oEnsa . g/ fragmen c_m Autophagic vacules (Avs) Swelling of cytoplasm
Cytoskeletal protein breakdown (fodnn, . ) . .
o . . Cytoskeletal protein preservation and mitochendnia
ryosin, hight chain, actin)
AnARLA pyknotic pyknotic no
Nuclear protein
breakdown yes ne ne
DNA fragmentation
HMW*
LMW ::z S:; Random digestion
. cell shrinkage
Morphological ) )
N Autophagic vacuoles Cell membrane is lysed
change
. cell fragmentation into smaller bodies

ATP requirement yes yes no
Inflammatory

no no VES
response
I13A5710 DNA ladder formation assay Electron microscopy Gel electrophoresis

TUNEL and annexin V Monodansylcadaverine (MDC)
FACS analysis Autophagosome membrane (LC3)

Electron microscopy

*HMW = High molecular weight, LMW = Low molecular weight

11 Kim R., Emi M., Tanabe K., Uchida Y., and Arihiro K. 2006.

4.1 39msthaezwenIndalada (Apoptosis)

Pz NN INFaYNAIAN TAEBUNAIBAUTY tumor suppressor genes I

p53 11a¥ Tensin Homolog Deleted on Chromosome 10 (PTEN gene) L& oncogenes U AKT

uaz BCL-2 uazdi luananeddoanaienquisy nqy  anti-apoptotic proteins (Bel-211a2 Bel-
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Y [
XBLB) 8¢ NQU proapoptotic proteins (Apaf-1118% caspases) 514l Tanewas snliunuin
diny lumsnasasfzmiloniliinaez won Ingd 1wu cytochrome ~ C @z
apoptosisinducing factor (AIF)(Tannock IF. Hill RP.,Bristow RG.and Harrington L.ed. 2005)
a A A a A o J . . &
pzwon Ingmaaelmreu loadaaunieluwad (cascade of cell signalling) Tago1ee
4 I o I v W
o T caspase Wuainan (caspase-mediated events) LA pro-apoptotic proteins Wudayn
° a . . . I Y nsll ~ ) a a 9
u’lﬂ’]ﬁ@’lﬂiﬂﬂﬂ anti-apoptotic proteins Lﬂu@nﬁ]'ﬂﬂﬁﬂ?iﬁ’]ﬂ ﬂ'lﬁlﬁuﬂju'l@gW@WIW%ﬁlﬂﬂhlﬂ 2
aa 3 an v o d A @ @ ~ Y o I 4
D MNADNINICTUNUIADLUDINU ﬂﬁllﬁ@iiugﬂ‘ﬂ 2.101ﬂ8ﬂ§$iﬂuﬂ 'lﬁ‘V]'l\Tlu"U'EN!@uUl"]ﬁJ
A = J I 1 . .
effector caspases Mooy lUsAuosnlsznovlumaan1eg ¥y actin, lamin A, ICAD/CAD,

PARP, Rb,p27, p21 %Qﬂzﬁﬂﬂdﬂw\mwi%?ﬁﬁ(Hu W. and Kavanagh JJ. 2003)

Chemotherapy ——» DNA damage

a Extrinsic pathway

DR4/DAS

Cell surface
TFmIL
DF|4.'DF|5 TRAIL
Cell surface

FADD

b Intrinsic pathway e Puma 4

Procaspase 810 hﬁh

Caspase 810 |:| Bld /
B N\
Smac/
Caspases3, 6.7 J ———— ¢ clAP D'i-:blo

J

wmme c
i ‘< Apaf-1

Substrate cleavage

DMA fragmentation Apoptosome el
v Caspase 8 Procaspase 9
Apoptosis

L

ﬂﬁ 11 I0ozwon Ingd (apoptosis pathway) a) 70MeUBNMHEITAY death receptor(death-
receptor-induced extrinsic pathway)Lﬁ@ AUAUATUN U death receptor domain (DD) 3¢ 1A ﬁJﬂJ RIRLT] WU
Inszduion'lan caspase 8 FniiigeznenInga b) Faneluiin lulaneouesouazesnenIn
Tailudinans (mitochondrial-apotosomemediated apoptotic intrinsic pathway) & ”Iiﬁﬁﬁzﬂmﬂ

Foaesznuderylulaneunse Ausytochrome C waz ATF azFnihgeswonTnda Wadres

aaﬁﬁgﬂ'i'ﬂMGI’Nmﬁngﬂﬂ@ﬂﬁ%ﬂm(mediators)ﬁhdc] A initiator caspases (U caspase 8 llQi&caspase

10 11 Clarke N., Germain P., Alltucci L. and Gronemeyer H. 2004
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Death-receptor-induced extrinsic pathway(Clarke N., Germain P., Alltucci
L. and Gronemeyer H. 2004): AMeuoNNae death receptors (DRs) 1% tumornecrosis
factor receptor (TNFR), Fas receptor (FasR),DR3, TNF-related apoptosis-inducing ligand
<3|
(TRAILR1#30 DR4 1az TRAILR2 1139 DR5) 11z DR6 11U (Thonel A. and Eriksson JE.
Y o a I o a Y A Y .
2005)Qﬂﬂﬁgﬂu@jﬂﬂ"ﬁ%U‘U@Qﬁllﬂu@'ﬂﬁﬂlWTg !ﬂﬂiﬂi\?ﬁﬁ'l\‘]‘ﬂﬂﬁgﬂﬂﬂﬂ'lﬂ adaptor protein
10 initiator caspase (procaspase 8 %30 10) 5onN death-inducing signaling complex (DISC)
Y q9 ST 4 A o q Y 0
ﬂﬁ::&i]uslﬂ pro caspase 11J4 initiator caspase Feziilenir v effector caspases NNNTU LA
illg ezwonInga awaaslugila 12
Mitochondrial-apotosome-mediated apoptotic intrinsic pathway(Clarke N.,
Germain P., Alltucci L. and Gronemeyer H. 2004): 39918 1uin i 1y Tnneuas aiazeznon
<3| @ a 4 A 1 1 [ o 1
TnTyududinaruiadeliminszdunindudiargwu uasdansi laToma seduniin
= a (% A 9 A o w . . d' o Y a o =
NNIZIATYNDDNBIAYU mﬂmﬂ%mmuumﬂ (oxidative stress) WWTiﬁLﬂﬂﬂ'ﬁ‘H'ﬁﬂ!ﬁﬂﬁT ]
a2 a d? . .
VDN ABULD INAVU(Bai J. and Odin, JA.,2003)
Pz NN INFANAINILAY  (regulators)  DUDNHAIBA1 TABEINNTOULANT
P4 ' A o A o Y a . o A
ﬂ’J‘]Jﬂil]lﬂ 2 NN AD G]’Jﬂ’J‘]JﬂiJ‘V]‘V]ﬂmﬂﬂmime (proapoptotic regulators) Lag AINIVAUN
o o . . & ~ Aa a 9 Yo
gUBINITAY (anti-apoptotic regulators) HIVIN 3Jﬂ"|’iﬂ’J‘Uﬂ3J1/]Nﬂ‘]Jﬂmﬂm ﬂ”liﬂ’i%&i]ﬂiﬁ@’l
A o Y a Aa < I v 1 o 4
amuguii ldinamsamemnninulunwzidluguiguesTsaaiee wu Tsada lawes Tsang
A Y A o a ' = 9 Y o Ao 119// <
waamamm%mu%u Iﬁﬂ'ﬂi’)jﬁﬂlmuu LLﬁﬁTﬂllﬂ']ﬁﬂ'igi{]uhlﬁﬁ'lﬂﬁﬂﬂlmEJ‘UENﬂWﬁ@anﬂ‘ﬂZ
I & a <3 @ u’j = A K 9 o
!ﬂu’ﬂ'ﬂﬁﬂﬁuﬁﬂ]@ﬂﬂlﬂ?uﬂTSLﬂﬂ‘JJ$L§\1 ANUUN 15ﬁﬂH1@$W@WIﬂ"Hﬁ Nmmm%mmuqu
1 I o dy 1 A Y I = 1 an
mmmyﬂum%m (marker) %30 1%Lﬂulﬂ1ﬁﬂ181Uﬂ1§@@ﬂﬂﬂﬁm@ﬁﬂ?@l@?ﬂﬂWﬁ@TﬂlL‘Uﬂ

[ 1 Y o d‘
ﬂ\‘]ﬂ'ﬁ"l’)vlﬂ aataaaluasen 2
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1 Y
M135199 2 Mmuauezwen Ingayianildiiansaie (proapoptotic) tag Fiadudanzae

(anti-apoptotic)

Proapoptotic regulators

Anti-apoptotic regulators

Bid

Bad

Bax

Bim

Bak

Puma (p53 upregulated mediator of apoptosis)
AlF (apoptosis inducing factor)

Cytochrome C

Apaf-1 (apoptosis protease-aciivating factor 1)
p53

pi3

Smac/DIABLO (second mitechondna-denved activator)

Bal-X,

Bd-2

Bo-w

Bcl-B

Mcl-1

FLIP (FLICE-inhibitory protein)

XIAP (¥-linked inhibitor of apoptosis protein)
c-lAP1 (cellular inhibitor of apoptosis 1)
c-1AP2 (cellular inhibitor of apoptosis 2)
Survivin

NF-KB

ICAD

Caspases (Cysteine aspartyl-specific proteases)
HtrA2/Ormi

IkB (inhibitor of NF-¥B)

CAD (caspase activated DNase)

11 Harwood SM., Yaqoob MM., and Allen DA. 2005.
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&~ 1 ] 3 o V& o Y A ) o ad ~ A
Fafivnauanarnududaum Fehlddehurihnszuiumsoanles WS Fa
o ] o ¢ o o
(electrophoresis) #30M3uena 153 Tuanadle lihzi limudanvaziuduniule(laddered
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gamoevziimainaue lwanauuiuAnieduaiowneison I iaadieutuumen iy
wunoavNAa®iu (phosphatidylserine) ( ( Li MO, et al,2003) Woawnaadiulaganie
a 1A A 4 1 v a l
Unaudrazegnidoduaaadiulu uds zviumsozwon Ingaazgnéroosniegaiuuen lng
A 1 a oA PR A
iWodunaanllsaude auasuiad(scramblase) (Wang X, et al,2003) Turanaiiiluniesnue

v

@ J 1w ~ s Y = A ~ 1 9
ANNANICTITYUIULTINEAQAUINAGINUAITUNH WIS TY LB !,LiJﬂIﬂiV\h‘ﬂ(macrophage) N

a =

a J [ J
NANITNAUNUVDALA A( Savill J, Gregory C, Haslett C,2003)1’i"dQﬁ]”lﬂ!,“h’ﬁaélgll"lx‘lLﬁﬂﬂgﬂﬂi%éjulmz
v 9

9 S A A v A A a 4 o w
JYgLan rEaanNaUuN U (phagocyte) fﬂgﬂﬂlﬁﬂﬂll“]fiﬂﬁlﬂmﬂﬂuclﬂilLW@IﬂUﬂul“ﬁﬁaﬁWﬂ NIINIVALAY

s = [ Y a o
sinaanas lasraanaunue linelinanszuumsdnay
5. UNUIMVBIDZHONI NTaND) IAA 19

\ Aas a
5.1 ANNUNNIBIVOIDOT HONINTa

an a Ao £ Y J
AvenszUIUMIOT NN INFalsuauunuedlszneualesnilsznou
= A o 4 ' Ao 1A o a A o 1 <
NNFAATTIIUIN Farareod1ends Lilid 105 10N Fan 1 Thompson,CB,1995) 88149 15AA M
= A a a I g =£ A 1 ¢
msldsunlamionnuialnavesesnsznoulaesdlsznounililinan senuaeesnilsznon
d‘ Qda’ AaAaAA a a o 1 = 1 a = a a
aue TuAndadiFinnnuAalnaasnanzinansznuedaguswazing IsansenNuAalng
a { a { a ) 3 I ] 1
18 m3azesurennlsaiinannmsnlasunlasvesitezwon Ingaiwiulyli'ld uannlsa
qul = [ ~ A [ o A A a a o 9 2=
iuivanmsvesagimilouny tuneInozwen Ingalndg nsunuildwadaiini
a a Y Aa ak o Y 4 u’j I ]
Aandlumadngmsmenuvezwen Indaawing Fei Idwadiiniluonaziazamnsouis
@ ] Il A a a a 19 A { s qsxl
aodrnruau bilduazmiuTomaRannuiadndvesasiugnssy iiu Tomanwadiiveg
[~ < = 1 Y v ll ~ == a o J a <
nanelunzianions 15 ladedesiuaastaunnanuasainamulumsniyuewzislen
1A NCI-H460 (Yang L, Mashima T, Sato S,2003) BUN¥91 X-linked inhibitor of apoptosis protein

= A dgl 4 = v 4
(XIAP) Imsuaaseoniiuinniulusadnsz)aidc0 cell line T15Au XIAPs dunuiou land



27

o b g a o
uaala-9  waznamitiavesleslalasy & Fuil ullsdunseduoswonInge sldens
Y a 9 a A d? I = [ Y
nyzdUz NN INFaanaazas@IUozNOW INFANNNINUY IFAaaNNANMTINI8LIUIG

A A o IS < A
memungﬂmmﬂuazﬂmmﬂuumﬂumqﬂ

1 o ] P 1 o o
MNA 12 MNAAVRIAUHYUAAUFATN AN 13 MunAnvesdunydondian
AapZWNON INFAT1UIUIN (NAT) iraaNnAnIzUIUMIO NON Inde
= .. . . a9
N http://dir.niehs.nih.gov/dirlep (GLEY)
/liverpath/necrotic/apoptosis5.h fan http://dir.niehs.nih.gov/dirlep

/liverpath/necrotic/apoptosis5.htm

Cellular changes observed with apoptotic cell death
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an http://www.copewithcytokines.de/cope.cgi?key=Apoptosis [Onlines] August 2011
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M13199 4 FaveNAINI IO IMITNINGINGNS IULAAZ T2z UINTE0EA10

Genus/Species Stages of Decaying pig
Fresh Bloated | Active | Advanced Dry
(0-1 day) | (2 days) | (3 days) | (4-6 days) | (7-30 days)

Order Diptera
Chrysomya rufifacies A E,LA E,LLA I I
Chrysomya megacephala A A A - -
Parasarcophaga ruficornis A A A A -
Musca domestica A A - - -
Fannia canicularis - A - - -
Piophila casei - - A - -
Order Coleoptera
Dermestes maculatus - - - A A
Hister sp. - - - A -
Necrobia rufipes - - - A -
Trox sp. - - - A
Spider (not identified) - A A A A
Bees (not identified) - A - - -
Ants (not identified) A A A
Millipedes (not identified) - - -

Note : A=Adult, E=Egg, I=Immature
N Apichat Vitta and others, “A Preliminary study on insects associated with pig (Susscrofa)

carcasses in Phitsanulok, northern Thailand,” Tropical Biomedicine 24.2

v o 4 a
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] 9 E2
MINVINGNT lUdATINTEaTaIeNLAnA 19N Feansniimn1¥o1eeelumsisensaiild
11999 INoRTIMsdosaarsvosmIngnineud ez Indifieas  udasIMsdosdaloveInmn
4 = = J A uy o a [ = 1w
wypd Tagimsenuinunsingnsninimiinlssna 40 Alansy szmeumiuanue

mgyéf 1 AN (Stages of Decompostion[Online])
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[ 1
satlu 5 5zee 1duA 5202 mitial decay 3¥8% Putrefaction 3%8%Black
9
putrefaction 3¢ 8¢ Butyric fermentation 40 328% Dry decay Taoua luszezilszeza1ngi
v 4
Initial decay ITMAIA 0-3 U MIUAINITAY ANHUSVDIANT N3
Hazanog
Q‘ 09/’ 1 % 3 a v A A g’
Putrefaction ITNAILA 4-10 TUNBUAINITAY WINTNVDIANLAAA
A A (24 @ ~ A A ) Y a 42’ =
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N3¢AN(Stages of Decomposition ,2007)
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. <3| A A 1
Sunken remains Lﬂuizazwﬁwmammqumz@ﬂ (J.A.Payne and
EW King , 1972)
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Differentiation /. ‘
\ cell

tissue
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organ
Kidney

Gall bladder

system body

d‘ ] ] o J
319 15 drilsznevvessane dal

N http://www.animal.mju.ac.th/E_book/t sompong [online] 6/5/1999
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1. msazmﬂgum'& (Bouin’s fluid)
- @159 YINAIVDINTANATA 750 wa.
(picric acid,saturate aqueous solution)
- yesunau (40% Wosuad laq) 250 Wa.
an Yy 9
- AIALDFANIUNI 50 ¥a.

A q Y dy A o =3 A Aa ' a

Aaandd lgneaniiloonig li vazmsanu lunsdifey wu Tnalamu(glycogen)(tiau

d"w S o dy A 9 @ .
,2524) UaNNNUSAUNVINY(preserve) LUBLIDNINATUAMUIIU (morphological feature) Taomng

] A 491 A A [ Y Y o Y a a dy A 9 1
pggutpiameiL 1daun medumenmi ldinamsiiasevouilioweioonn s
oA a = 3 o A o ~

Tassadumeluradou venmtonntundedazgninusnu 14 ludiin szeznainldag

¢ o ' { < 3 <o
anmluyuesd(Bouin’s)lszum 24 ¥ 1ug uansdindsuny Bunwiuwdoundald1d
(Kiernan,1999)

2. 50% 1PANVDS

4
- 100% ioan®dns 500 wa.
g & Al
- WINAUNIBUINTD 500 Wa.

waru Idnnuaz 1ddSuas 1000 va.
3. 70% 119anNv03
- 100% 10ANDFOT 700 .

Y k4 Y
1%

- 1MNauUUIINT 09 300 wa.
waru Idnnuag 1dlSuas 1000 va.

4. 80% 1DANDOS
- 100% 110aNDFOT 800 WA,

Y 4 Y
[

- MAAUKs01INT 04 200 wa.

wern 1 iuaz 1dUsuas 1000 va.
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5. 95% 1PANDDS
- 100% 10ANDFOT 950 3.

9 A Y
[

- WnsurTerned 100 ¥a.

wer I iuaz 1ddsuas 1000 va.

6. Nembutal
- Pentobarbital (as sodium) 547 DSV
- Excipient g.s. 100 ua.

A2a18 Pentobarbital (as sodium) 5.47 n54 14 Excipient g.s. Y511@5 100 ¥a. aun19zazaly
nua
aﬂlﬂu(Staining)

a

1. @9lo®u (Eosin)

D-

v ay o . A 2 aa
“]NGlGD'L‘IJuﬁﬂmﬁm(coumterstam)sll’me°I§J”I‘VIEJﬂ°]mu
< Aa A a
1% @fonNLOANDIoaNd low (1% stock alcoholic eosin) (Luna,1968)
Y
- 9le¥uwara1eii (eosin Y,water soluble) 1 N3N
S &
- WUInau 20 wa
Y Y o Y KX a
AZAYUIAINULAIIUAY
J
- LPANVINT 95% 80 Q.

1 9Jq Y a a aa aa Yy 9 1 a Aan = Y Y Y o
noul¥liau 0.5 UaaaAT VBINTALDYANIVNUY @B 100 UAaaDNT vosaudraulvannu

Y v YA A o 1 a aa Y 9 a aa
VI AAUNAVOINL VLU %1ﬂﬂi$ﬁﬂﬂ1imﬂﬂ1ﬂ1uh1 NUIMTAUNTALDEANUNUU 0.5 Waaaag
1 a aa A o Y a A = a d’w [ = A~ a‘ an
a0 100 Uanaag "U’é)\‘iﬁﬂﬂﬂﬂﬁﬁﬂﬁﬂl@\‘l’ﬂiﬂcﬁu%ﬂ‘ﬂﬂ’]JUlG]iI‘ﬂWﬁMﬁJ YA AITINUNTALLDEAD

Wudu 1-1.5 ladans Ao 100 Inaans VoId (ANANHEL,2545)
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