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.��� (WK\O� *OXFXURQLGH�� (WK\O� 6XOIDWH�� DQG� 1LFRWLQH� DQG�0HWDEROLWHV� 4XDQWL¿HG� LQ�
Human Fetal Liver From Electively Terminated Pregnancies
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After attending this presentation, attendees will be able to describe a simultaneous human fetal liver sample preparation and two 
/LTXLG�&KURPDWRJUDSK\�ZLWK�7DQGHP�0DVV�6SHFWURPHWU\��/&�06�06��TXDQWL¿FDWLRQ�PHWKRGV�IRU�KHSDWLF�DOFRKRO�DQG�WREDFFR�PDUNHUV���
0HWKRG�YDOLGDWLRQ�GDWD�DQG�UHVXOWV�IRU�HLJKW�DOFRKRO�DQG�QLFRWLQH�PDUNHUV�LQ�����IHWDO�OLYHUV�ZLOO�EH�SUHVHQWHG�

7KLV� SUHVHQWDWLRQ�ZLOO� LPSDFW� WKH� IRUHQVLF� VFLHQFH� FRPPXQLW\� E\� SURYLGLQJ� IHWDO� OLYHU� DOFRKRO� DQG�� IRU� WKH� ¿UVW� WLPH�� WREDFFR�
concentrations to document in utero exposure and potential related exposure toxicities.

Introduction:  Adult health is partly programmed during fetal development.  Fetal exposure to tobacco, alcohol, and other drugs 
alters normal hormone regulation and early development, possibly leading to maladaptations and contributing to adult metabolic 
V\QGURPHV���0HFKDQLVPV�WKURXJK�ZKLFK�IHWDO�GUXJ�H[SRVXUHV�UHVXOW�LQ�UHGXFHG�DGXOW�KHDOWK�DUH�SRRUO\�XQGHUVWRRG���7KH�REMHFWLYH�ZDV�WR�
GHYHORS�TXDQWLWDWLYH�DOFRKRO�DQG�WREDFFR�PDUNHU�DVVD\V�IRU�KXPDQ�IHWDO�OLYHU�WR�IXUWKHU�ODERUDWRU\�UHVHDUFK�RQ�IHWDO�HQGRFULQH�GLVUXSWLRQ�

0HWKRGV���%ODQN�OLYHU������J��ZDV�IRUWL¿HG�ZLWK�GHXWHUDWHG�LQWHUQDO�VWDQGDUGV���6DPSOHV�ZHUH�EHDG�EHDWHU�KRPRJHQL]HG�LQ�PHWKDQRO�
������IRUPLF�DFLG�DQG�SDVVHG�WKURXJK�D����P�UHVHUYRLU�¿OWHU���7ZR�¿OWHUHG�OLYHU�VXSHUQDWDQW�SRUWLRQV�ZHUH�DOLTXRWHG�LQWR�VHSDUDWH�WXEHV�
for supported liquid extraction of nicotine and metabolites and anion-exchange solid phase extraction for Ethyl Glucuronide (EtG) 
DQG�(WK\O�6XOIDWH��(W6��� �$Q�$%�6&,(;�������4WUDS��PDVV�VSHFWURPHWHU�ZDV� LQWHUIDFHG�ZLWK�D�6KLPDG]X®�8)/&;5�V\VWHP�IRU�
analysis with gradient chromatographic separation of nicotine, cotinine, 3-trans�K\GUR[\FRWLQLQH� �2+&27���QLFRWLQH�1�JOXFXURQLGH�
�1*��� FRWLQLQH�1�JOXFXURQLGH� �&*��� DQG�2+&27�2�JOXFXURQLGH� �2+&27�*��RQ� DQ�$JLOHQW® Poroshell 120 EC-C8 column (150 x 
2.1mm, 2.7µm).  Liver EtG and EtS were separated on a Phenomenex® Kinetex®�;%�&��������[����PP�����ȝP��FROXPQ���6HQVLWLYLW\��
VSHFL¿FLW\��OLQHDULW\��DFFXUDF\��LPSUHFLVLRQ��H[WUDFWLRQ�HI¿FLHQF\��PDWUL[�HIIHFW��FDUU\RYHU��GLOXWLRQ�LQWHJULW\��DQG�VWDELOLW\�ZHUH�HYDOXDWHG�
GXULQJ�PHWKRG�YDOLGDWLRQ�� �+XPDQ�IHWDO� OLYHU�VDPSOHV��Q �����IURP�QRUPDOO\�SURJUHVVLQJ��HOHFWLYHO\�WHUPLQDWHG�SUHJQDQFLHV��������
ZHHNV�JHVWDWLRQ��ZHUH�DQDO\]HG�

Results:� �/LQHDU� UDQJHV�ZHUH��������FRWLQLQH�����������&*��QLFRWLQH��(W6������������1*�DQG�2+&27�������������2+&27�*���
and 20-3,000ng/g (EtG).  Calibration employed 1/x2�ZHLJKWLQJ��FRUUHODWLRQ�FRHI¿FLHQWV���������� �([WUDFWLRQ�HI¿FLHQFLHV�ZHUH�����
�����(W*�DQG�(W6������������QLFRWLQH��FRWLQLQH��DQG�2+&27���DQG����������1*��&*��DQG�2+&27�*����0DWUL[�VXSSUHVVLRQ�IRU�
all analytes was 17.5%-57.3%, except CG (11%-12.3% enhancement).  Overall accuracy was 84.2%-115.4% for all analytes at three 
4XDOLW\�&RQWURO��4&��FRQFHQWUDWLRQV�DFURVV�WKH�OLQHDU�UDQJH��EHWZHHQ�UXQ�LPSUHFLVLRQ���&9��ZDV������������Q ����� �)LYH�XQLTXH�
QHJDWLYH� OLYHU� VDPSOHV�KDG�QR� LQWHUIHULQJ�SHDNV�� �1RQH�RI����SRWHQWLDO� H[RJHQRXV� LQWHUIHUHQFHV� IRUWL¿HG�DW������QJ�J� LQWR� ORZ�4&�
VDPSOHV�LQWHUIHUHG���1R�FDUU\RYHU�ZDV�GHWHFWHG�DW�����WLPHV�WKH�XSSHU�/24���$QDO\WHV�ZHUH�VWDEOH�������FKDQJH��DIWHU���K�RQ�D���&�
DXWRVDPSOHU��IRU���K�DW�URRP�WHPSHUDWXUH�����K�DW���&��DQG�WKUHH�IUHH]H�WKDZ�F\FOHV��DQG�LQ�¿OWHUHG�OLYHU�VXSHUQDWDQWV�IRU�¿YH�GD\V�DW�
��&�� �2I�����DXWKHQWLF�KXPDQ�IHWDO� OLYHU�VDPSOHV������ZHUH�(W*�SRVLWLYH������(W6�SRVLWLYH������FRWLQLQH�SRVLWLYH������2+&27�
positive, 59% nicotine-positive, and 31%-68% positive for nicotine glucuronide metabolites.  All EtG-positive samples were also EtS-
SRVLWLYH��ZLWK�(W*�FRQFHQWUDWLRQV�DOZD\V�JUHDWHU����������WLPHV��WKDQ�(W6��RI����VDPSOHV�SRVLWLYH�IRU�ERWK�����ZHUH�SRVLWLYH�IRU�WREDFFR�
PDUNHUV���,Q�(W6�RQO\�SRVLWLYH�VDPSOHV������ZHUH�SRVLWLYH�IRU�WREDFFR�PDUNHUV���,Q����DOFRKRO�QHJDWLYH�VDPSOHV�����ZHUH�SRVLWLYH�IRU�
WREDFFR�PDUNHUV�
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&RQFOXVLRQV�� �7KH�QRYHO�EHDG�EHDWHU�KRPRJHQL]DWLRQ�PHWKRG�ZLWK�VHSDUDWH�VDPSOH�FOHDQ�XS�DQG�FKURPDWRJUDSKLF�PHWKRGV� IRU�
DFLGLF�(W*�DQG�(W6�DQG�EDVLF�QLFRWLQH�DQG�PHWDEROLWHV�SURYLGHG�DFFXUDWH�TXDQWL¿FDWLRQ�LQ�D�VLQJOH�����J�OLYHU�VDPSOH���,QYHVWLJDWRUV�
needing to quantify in utero� DOFRKRO� DQG� WREDFFR� H[SRVXUH� LQ�KXPDQ� IHWDO� OLYHU�ZLOO�¿QG� WKLV�PHWKRG� VLPSOH�� HIIHFWLYH�� DQG�KLJKO\�
UHSURGXFLEOH���)HWDO�OLYHU�(W*�LV�PRVW�OLNHO\�RI�PDWHUQDO�RULJLQ��DV�(W*�UHDGLO\�FURVVHV�WKH�SODFHQWD�DQG�IHWDO�JOXFXURQLGDWLRQ�FDSDFLW\�
LV�OLPLWHG���)HWDO�OLYHU�(W6�PD\�EH�IURP�PDWHUQDO�DQG�IHWDO�RULJLQ��DV�WKLV�DQDO\WH�OLNHO\�FURVVHV�WKH�SODFHQWD�DQG�IHWDO�VXOIRWUDQVIHUDVH�
DFWLYLW\�LV�YDULDEOH�DQG�VLJQL¿FDQW���7KHVH�GDWD�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�SURYLGLQJ�IHWDO�OLYHU�DOFRKRO�DQG��IRU�WKH�¿UVW�
time, tobacco concentrations, to document in utero exposure, and potential related exposure 1 toxicities.

6XSSRUWHG� E\� WKH� ,QWUDPXUDO�5HVHDUFK�3URJUDP��1DWLRQDO� ,QVWLWXWH� RQ�'UXJ�$EXVH��1DWLRQDO� ,QVWLWXWHV� RI�+HDOWK�� DQG�0HGLFDO�
5HVHDUFK�&RXQFLO� �8.��JUDQW�05�/����������� �7KH�FROOHFWLRQ�RI� IHWDO� OLYHU�PDWHULDO�ZDV�DSSURYHG�E\� WKH�1DWLRQDO�+HDOWK�6HUYLFH�
Grampian Research Ethics Committees (REC04/S0802/21).
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