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H119 Apoptosis in Brain Tissues:  Antemortem and Postmortem Cellular Responses

Justin C. Astin*, 780 Country Road 58, Prattville, AL 36067; Shivani Soni, PhD, Alabama State University, 915S Jackson Street, 
Montgomery, AL 36104; and Gulnaz T. Javan, PhD, Alabama State University, Forensic Science Program, 915 S Jackson Street, 
Montgomery, AL 36104

After attending this presentation, attendees will understand the intricate process of apoptosis at molecular level after death and will 

also gain insight into various signaling pathways and the proteins involved.

This presentation will impact the forensic science community by providing detailed information about the process of apoptosis at 

FHOOXODU�DQG�PROHFXODU�OHYHOV�SRVWPRUWHP�DQG�LWV�SURVSHFWLYH�WR�EH�FRUUHODWHG�WR�3RVWPRUWHP�,QWHUYDO��30,���ZKLFK�LV�D�FRQVWDQW�DUHD�RI�
interest for forensic scientists.

'HDWK�LV�DQ�XQDYRLGDEOH�WUDJHG\�RI�OLIH�WKDW�HYHU\RQH�PXVW�IDFH�DW�VRPH�SRLQW���)RU�IRUHQVLF�VFLHQWLVWV��GHDWK�LV�PXFK�PRUH�WKDQ�
just the loss of life.  It is the opportunity to better understand how and perhaps even when the loss of life occurred.  In terms of a 

FULPLQDO�LQYHVWLJDWLRQ��WKH�GHWHUPLQDWLRQ�RI�30,�PD\�EH�WKH�VLQJOH�PRVW�LPSRUWDQW�WDVN�JLYHQ�WR�D�IRUHQVLF�VFLHQWLVW���7KLV�GHWHUPLQDWLRQ�
allows the authorities to assess potential suspects.  Over the years, technology has evolved to assist law enforcement agencies in the 

GHWHUPLQDWLRQ�RI�30,�DQG�DOWKRXJK�JUHDW�VWULGHV�KDYH�EHHQ�PDGH��WKHUH�LV�VWLOO�URRP�IRU�YDVW�LPSURYHPHQW���&HOO�VLJQDOLQJ�FRXOG�EH�D�
NH\�VWHS�LQ�WKH�ULJKW�GLUHFWLRQ��

$SRSWRVLV� LV� FRPPRQO\� GH¿QHG� DV� DQ� DFWLYH�� SURJUDPPHG�� DQG� QRUPDO� SK\VLRORJLFDO� SURFHVV� RI� OLYLQJ� RUJDQLVPV� GXULQJ�
HPEU\RJHQHVLV�DQG�DQ�LQGLVSHQVDEOH�SDUW�RI�HOLPLQDWLQJ�GDPDJHG�RU�XQZDQWHG�FHOOV���$OWKRXJK�VWLOO�EHLQJ�VFUXWLQL]HG��LW�LV�VXJJHVWHG�WKDW�
DIWHU�WKH�SK\VLFDO�GHDWK�RI�WKH�SHUVRQ��FHOOXODU�GHDWK��DOVR�NQRZQ�DV�DSRSWRVLV�QHFURVLV��RFFXUV���,Q�VLPSOH�WHUPV��WKLV�PHDQV�FHOOXODU�GHDWK�
through apoptosis is correlated with the physical demise, which forms the rationale behind the present study. 

7KLV�VWXG\�ZLOO�VSHFL¿FDOO\�WDUJHW�WKH�FHOOXODU�SURFHVV�RI�DSRSWRVLV�UHODWHG�WR�WKH�EUDLQ�VWUXFWXUH�DQG�IXQFWLRQ���%UDLQ�WLVVXH�KDV�EHHQ�
the organ of choice for this study, with the hypothesis that being positioned far from a microbe-rich gut, decomposition will be slower 

LQ�D�SRVWPRUWHP�EUDLQ���$SRSWRVLV�KDV�WZR�SDWKZD\V�WKDW�DUH�SULPDULO\�UHVSRQVLEOH�WR�WKH�WULJJHU�UHVSRQVH�NQRZQ�DV�WKH�LQWULQVLF�DQG�
extrinsic pathway.  The intrinsic pathway or mitochondrial pathway, as it is sometimes referred to, occurs when there are signs of cellular 

VWUHVV�WKDW�FDQ�PDQLIHVW�WKHPVHOYHV�LQ�YDULRXV�ZD\V�VXFK�DV�'1$�GDPDJH�RU�ORVV�RI�VXUYLYDO�IDFWRU���7KH�VHFRQG�SDWKZD\��NQRZQ�DV�
the extrinsic pathway, begins outside the cell, on the cellular surface.  Pro-apoptotic receptors are triggered by ligands that initiate this 

SURFHVV���'HWHUPLQDWLRQ�RI�WKH�HODSVHG�WLPH�VLQFH�GHDWK��PRUH�VSHFL¿FDOO\�30,��LV�RQH�RI�WKH�ELJJHVW�FKDOOHQJHV�LQ�IRUHQVLF�VFLHQFH���
$IWHU�GHDWK��GHFRPSRVLWLRQ�LV�DFWLYDWHG�E\�WKH�SURFHVV�RI�DXWRO\VLV�FDXVLQJ�FHOO�GDPDJH��DQG�¿QDOO\�GLUHFWLQJ�WRZDUG�FHOO�GHDWK��

Ten brain tissues from cadaver and human healthy nerve cells from ATCC®�ZHUH�DQDO\]HG�XVLQJ�KXPDQ�DSRSWRWLF�3RO\PHUDVH�
&KDLQ�5HDFWLRQ��3&5���DUUD\�DQG����NH\�JHQHV�ZHUH�VFUHHQHG���7KH�ZRUNLQJ�K\SRWKHVLV�LV���FHOO�GHDWK�LV�QHFHVVDU\�IRU�WKH�GHFRPSRVLWLRQ�
RI�WLVVXH�WR�RFFXU�DQG�WKHUHIRUH�PD\�EH�XVHIXO� LQ�GHWHUPLQLQJ�WKH�30,�� �5HVHDUFK�LV�XQGHUZD\�WR�FRPSDUH�WKH�H[SUHVVLRQ�SUR¿OH�RI�
various pro- and anti-apoptotic proteins postmortem and antemortem from brain tissues using PCR arrays.  Furthermore, the postmortem 

SURWHLQV�H[SUHVVLRQ�SDWWHUQ�REWDLQHG�ZLOO�EH�FRUUHODWHG�ZLWK�30,��
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