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 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. 
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space ( perinuclear cisterna, NE Lumen) nm 

 

 

 

 

 

 

 

 

7

 http://th.wikipedia.org/wiki Onlines] May ,  
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3 chromatin) nucleoprotein 

DNA (deoxyribonucleic acid) histone basic protein) 

DNA 

 heterochromatin DNA 

DNA inactive) euchromatin DNA 

DNA active) mRNA 

heterochromatin 

heterochromatin 

euchromatin 

 

 

 

 

 

 

 

 

 

 

 

 

8 chromatin) 

http://www.bothong.ac.th/Si c html Onlines] 2551 

nucleolus)

rRNA 

rRNA 

,2546) 
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9 nucleolus) 

http://www.thaigoodview.com/node/23740?page=0,3 [Onlines] 08/06/2009 - 

09:35 |  31/08/2009 - 09:20 

apoptosis) 

programmed cell death) 

loss of cell 

volume) plasma membrane blebbing) nuclear 

condensation) chromatin aggregation) 

endonucleo cytic degradation of DNA into nucleo- somal fragments)

cascade of cell signalling) 

caspase caspase-mediated events) 

proapoptotic proteins) 

antiapoptotic proteins)
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2007  

 

9

 

 

Ashe PC  and Berry MD, 2003

Clarke’s 

Classification of programmed cell death (PCD) Bras M.,Queenan B, and Susin 

A,2005. Kim R.,Emi M.,Tanabe K.,Uchida Y.and ArihiroK. 2006.

2.9 

 
 10  

Goodliest, CR., and Horn, KH. 2001 
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Type-I PCD (Apoptosis): oligonucleosome DNA 

fragmentation,chromatin condensation pyknotic nuclei 

apoptotic bodies 

Type-II PCD (Autophagocytosis): autophagic vacuoles 

 (endoplasmic reticulum, ER) 

Golgi apparatus 

Type-III PCD (Necrosis-like): osmotic swelling) cell 

membranes organelles  

1

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

 

Apoptosis) 

tumor suppressor genes 

p Tensin Homolog Deleted on Chromosome PTEN gene) oncogenes  AKT 

BCL-  anti-apoptotic proteins (Bcl- Bcl-
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XBLB) proapoptotic proteins (Apaf- caspases) 

cytochrome C 

apoptosisinducing factor (AIF) Tannock IF.,Hill RP.,Bristow RG.and Harrington L.ed. 

cascade of cell signalling) 

caspase caspase-mediated events) pro-apoptotic proteins 

anti-apoptotic proteins 

effector caspases actin, lamin A, ICAD/CAD, 

PARP, Rb,p , p Hu W. and Kavanagh JJ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

11 apoptosis pathway) a) death receptor death-

receptor-induced extrinsic pathway) death receptor domain (DD) 

caspase , b) 

mitochondrial-apotosomemediated apoptotic intrinsic pathway) 

 cytochrome C AIF 

mediators) initiator caspases caspase caspase 

Clarke N., Germain P., Alltucci L. and Gronemeyer H.  
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Death-receptor-induced extrinsic pathway Clarke N., Germain P., Alltucci  

L. and Gronemeyer H. : death receptors (DRs) tumornecrosis 

factor receptor (TNFR), Fas receptor (FasR),DR , TNF-related apoptosis-inducing ligand 

(TRAILR DR TRAILR DR DR Thonel A. and Eriksson JE. 

adaptor protein 

initiator caspase (procaspase death-inducing signaling complex (DISC) 

pro caspase initiator caspase effector caspases 

1  

Mitochondrial-apotosome-mediated apoptotic intrinsic pathway(Clarke N., 

Germain P., Alltucci L. and Gronemeyer H. 2004): 

oxidative stress) 

Bai J. and Odin, JA.,

regulators) 

proapoptotic regulators) 

anti-apoptotic regulators) 

marker) 
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2  proapoptotic) 

anti-apoptotic) 

 
Harwood SM., Yaqoob MM., and Allen DA.  

 

, ,   

ionizing radiation) 

tumour-suppressing gene) p53

, , 

, 

, 

 

  mutation) 

   papillomavirus 

p53 
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ม่ือเ

1] 

homeostasis) 

ย 

2

cell 

signaling) 

   signaling pathway) 

 

 

proteolytic caspase) 

- cytoskeleton) cytoplasm) 

    chromatin) 

Pyknosis" 

hallmark) SantosA.Susin,et al. MadeleineKihlmark,et al,2001).

bleb vesicles) 

apoptotic bodies) phagocytosed) 

karyorrhexis endonuclease) 
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electrophoresis)    laddered" 

appearance) agar) DNA laddering 

ischemic) M Iwata, D 

Myerson, B Torok-Storb and RA Zager  

  

 

     

 (phosphatidylserine)   Li MO, et al,2003) 

scramblase) Wang X, et al,2003)

   macrophage) 

   Savill J, Gregory C, Haslett C,

phagocyte) 

 

5     

5.1  

 Thompson,CB,  

ก     

NCI-H460 Yang L, Mashima T, Sato S,2003 X-linked inhibitor of apoptosis protein 

(XIAP) H460 cell line XIAPs 
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9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

14 Apoptosis) 

http://www.copewithcytokines.de/cope.cgi?key=Apoptosis [Onlines] August 2011 
 

 12 

 

http://dir.niehs.nih.gov/dirlep 

/liverpath/necrotic/apoptosis5.h 

13 

( ) 

http://dir.niehs.nih.gov/dirlep 

/liverpath/necrotic/apoptosis5.htm 
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6.  (Morphology)  

 

 1.1 (Anatomy)  

 1.2 (Histology) 

(microtome) 

( specimen) 

(stained) 

 

 1.3 (Histopathology) 

anatomical pathology 

 

 1.4 (Cytology) 

(Organelles)  
 

 

apoptotic body Haematoxylin Thionin 

fix formaldahyde wax-embebed 

nuclei 

mitotic nuclei 

fix 

4 ,6-diamidino-2-phenylindole (DAPI), Hoechst 33258,Hoechst 33342, Acridine orange, 

Ethidium bromide Propidium iodide 

DNA RNA 

3 

 Studzinski GP. ed. 1999    
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6.  

HepG wild type p Hep B(delete 

p MEM) Antrodia camphorata 

(Polyporacea, Aphyllophorales) DAPI 

Song TY., Hsu SL., and Yen GC.  

3  

Studzinski GP. ed.  

 

 

 

 

 

 

 

 

 

Insect activity 

 

4 
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4  

Genus/Species Stages of Decaying pig 

Fresh 

0-1 day

Bloated 

2 days

Active 

3 days

Advanced 

(4-6 days) 

Dry 

(7-30 days) 

Chrysomya rufifacies 

Order Diptera  

A 

 

E,I,A 

 

E,I,A 

 

I 

 

I 

Chrysomya megacephala A A A - - 

Parasarcophaga ruficornis A A A A - 

Musca domestica A A - - - 

Fannia canicularis - A - - - 

Piophila casei - - A - - 

Dermestes maculatus 

Order Coleoptera  

- 

 

- 

 

- 

 

A 

 

A 

Hister sp. - - - A - 

Necrobia rufipes - - - A - 

Trox sp. - - - A A 

Spider not identified - A A A A 

Bees (not identified) - A - - - 

Ants (not identified) A A A A A 

Millipedes (not identified) - - - A A 

Note : A=Adult, E=Egg, I=Immature 

Apichat Vitta and others, “A Preliminary study on insects associated with pig Susscrofa

carcasses in Phitsanulok, northern Thailand,” Tropical Biomedicine
 

 24.2 

 

40

1 Stages of Decompostion[Online]  
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6.   

5 Initial decay Putrefaction Black 

putrefaction Butyric fermentation Dry decay  

 Initial decay 0-3 

 

 Putrefaction 4-10 

hydrogen sulphide methan 

 

 

 Black putrefaction 10-20 

 

 Butyric fermentation 20-50 

 

 Dry decay 50-365 

Stages of Decomposition ,2007

ิ ่ง

6  

    Submerged fresh  

     Early Floating 

 

     Floating Decay 

 

     Bloated deterioration 

 

     Floating remains  
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         Sunken remains J.A.Payne and 

EW.King , 1972  

Decomposition 

2 Autolysis

Putrefaction 36-72 

12  Chemical changes after death 

electrolytes vitreous homour

 

 (Cell and Basic body tissues )  

  

  (growth) 

 (cell division) (absorption) 

 (response)  (excretion) 

   

 (tissue) 

 (organ)      

 (system) 

 (stomach)  (small intestine)  (liver) (gall bladder)

(body)  
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zygote  
 
 
 
cell  
 
 
 
 
 
tissue  
 
 
 
organ  
 
 
 
 
 
 
system body  
 

mitosis  
Differentiation  

 5    

 http://www.animal.mju.ac.th/E_book/t_sompong [online] 6/5/1999 

Nephron  

Kidney 

Gall bladder 
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8.  

Silica 

Cement 

, 

CaO, SiO ,Al O ,Fe O

MgO, Na O,TiO ,P O

Clinker) 

 5  

 

   

  3 CaO SiO C2 3S 

  2 CaO SiO C2 2S 

  3 CaO Al2O C3 3A 

  4 CaO Al2O3 Fe2O C3 4AF 

5  

http://www.physics.science.cmu.ac.th/cement/cement% processing.pdf  [Onlines] 

Cement and Applications 
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9.  

 

  

 Blood smear  19  

  Light microscope 

   Wright 

 Neutrophil, Eosinophil  Lymphocyte 

 6  Monocyte  12  

 

 6 – 12  

  

 19   neutrophil, lymphocyte,monocyte  eosinophil

 pyknosis nuclear fragmentation 

 6   cytoplasmic ,nuclear vacuolation 

 12 

 

 

  ( )   
, 2552 

 40 

1  



3 

1.  

 1 4

Pentobarbital sodium 1 5 

Over dose

 

2.  

 

                                     

       

  Surgical gown  

        

 label  

   forcep  

  Slide  

   Cover glass  

 Microscope  

 Balance  

  Hot plate  

 beaker  

 Cylinder  

 pate  

 stirrer  

 needdle) 

 embedding

37 



38 

 cassette  

   flask  

 Slide box  

 Microteme  

 hood  

 refrigerator  

 water bath) 

   Hot air oven

 foil  

  Some whites  

   Cotton  

      needdle

2.2  

100 Ethanol alcohol 

  95% Ethanol alcohol 

80% Ethanol alcohol 

70% Ethanol alcohol 

0.9% Sodium chloride Normal saline  

Bouin’s fluid  

Syline’s fluid  

paraffin  

Li2CO3

Eosin   

) 

hematoxylin  

gelatin) 

  

 

Eosin-phloxine  
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hematoxylin) 

3.  

3.1

 

              3.1.1.1 Pentobarbital sodium 

1 5  

 

3.1.1.3 

 Normol 

salin 0.9  Sodium chloride   

3.1.1.4 

 

3.1.1.5

 

3.1.1.6 4

1-2

 

3.1.1.7 

20-25 

 

3.1.1.8 
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3.2.2   dehydration  

3.2.2.1

70 , 80 ,95  

100

 

3.2.2.2 2.1

 

3.2.2.3  

 

 

 

 1  

  

  

  

  

  

3.2.3   Clearing or dealcoholization ) 

3.2.3.1

3.2.3.2

 

3.2.3.3

100%  

3.2.3.4 1 40  

3.2.3.5 2 40  

* 2  
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3.2.4 embedding) 

3.2.4 1  

3.2.4.2

 

3.2.4.3

 

3.2.4.4

 

3.2.4.5

 

3.2.4.6

 

4.7  

 c 

Humason,  

3.2.5  Microtome)

Microtome) 49 0

3.2.6  paraffin)  

C 

Hot air oven)

50-60 0

3.2.7  Staining)

C 45  

3.2.7.1  
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3.2.7.2 Deway xylene 1

2 10

3.2.7.3 95 95

2  

3.2.7.4 70  1 2 2

3.2.7.5 50 2  

3.2.7.6 5

 

3.2.7.7 

 

3.2.7.8 1

2  

3.2.7.9 LiCO3

3.2.7.10 Eosin-phloxine 40  

3

 

3.2.7.11 50% 1 2   2  

3.2.7.12 70% 1 2  2  

3.2.7.13 1 5 2 2  

3.2.7.14 95 % alcohol Xylene   

3.2.7.15 Xylene 1 2  

3.2.7.16 Cover glass) 

3.2.7.17  
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16 Pentobarbital sodium 

 

4.2  

 

 

 

 

 

 

 

 

 

 

 

18 (

)  

17  

 34  0C 

76 % 
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19  

 

 

 

 

 

 

 

 

 

 

22  

 

 

20

 

21



45 

 

 

 

 

 

 

 

 

 

 

 

 

3-6  

 

 

23  

 

 

 

 

 

 

. (control)

3-6  

. (control)

0-3 
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4.3 dehydration) 

Clearing or dealcoholization )

 24  24  

 

1  

, ,

 

 

 

 

 

Control
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4.4 embedding) Microtome) 

 

 

25 embedding) Microtome)

slide  

 

  
 

. .

.

6-7

. 

 

3-5 
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4.5 paraffin) 

Staining  

  

 

 

 

 

 

 

 

       

26

.   Deparaffinizaion   Hydration  

Primary stainin Differentiation Counter staining Dehydration

Clearing



 
 

 

 

4 

 

.   

    1.1  

           

 

 

 

 

 

 

27  A : (control)

0-3 B : (control) 3-6  C : 

 

 

 

A 

B C 

D E 

49 



50 
 

3-6  D : 

3-6 E : 3-6  

 

1.2  

 

 

 

 

 

 

 

 

 

 

28  A : (control) 

0-3 B : (control) 6-9 C : 

6-9  D : 6-9 

E : 6-9 

 

 

 

A 

B C 

D E 
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(control)  6-9  

 

1.3  

 

 

 

 

 

 

 

 

 

 

 

29  A : (control) 

0-3 B : (control) 6-9 C : 

6-9 D : 6-9 

E : 6-9  

 

 

  

A 

B C 

D E 
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(control) 6-9 

 

2.  

2.1   

30 A : 

control) 6-9 B : 

C : 6-9  D : 

  

A B 

C 
 

D 
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2.2  

31 40  A : 

(control) 6-9 B : 

6-9 C : 6-9 D : 

6-9 

 

 

 

 

 

 

 

A B 

C D 

A 
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2.3   

 

 

 

 

 

 

 

 

 

32 40  A : 

(control) 6-9 B : 

6-9 C : 6-9 D : 

6-9  

  

 

 

  

  

A B 

C D 
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 5 

 

 

 Hematoxylin and Eosin methods 

(Histology) (Histopathology) 

 

 

 

(control) 3  

1.  

2.  

3.  

6-9  

6-9 

24-48   

57 



58 
 

 

 

 6-9 

24-48 

 

6-9 24-48 

Decomposition 

 ( , 2545)  
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4.  

 Hematoxylin and Eosin 

methods (Histology) 

(Histopathology) 

 Total protein 
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-

polyarginine- –
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1.  (Bouin’s fluid) 

- .

( )

- 40% ) .

- 50 .

 ( )(

2524 (p (

( ) 24

( )

2. 50%  

00 5 .

5 .

.

3. 70%  

- .

- 300 .

.

4. 80%  

- .

- 200 .
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5. 95%  

- .

- .

.

6. Nembutal 

- (

- .

(Staining) 

1.  (Eosin) 

( )

( % )

- (

- 20

- % 80 .

 

- ( 2545)
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