
��%HQ]HQH�

6RXUFHV�RI�([SRVXUH� (IIHFWV� 0HWDEROLVP�

1DWXUDO�FRPSRQHQW�RI�FUXGH�DQG�UHILQHG�SHWUROHXP��

$XWRPRWLYH�HPLVVLRQV��SRRU�HPLVVLRQ�FRQWURO�GHYLFHV�RQ�ROGHU�YHKLFOHV��SRRU�

PDLQWHQDQFH�SUDFWLFHV��DXWRPRWLYH�UHIXHOLQJ�RSHUDWLRQV�DQG�LQGXVWULDO�

HPLVVLRQV��

(PLVVLRQV�GXULQJ�WKH�SURGXFWLRQ�RI�[\OHQH��WROXHQH��VW\UHQH�DQG�RWKHU����

FRPSRXQGV��

'LVFKDUJH�RI�LQGXVWULDO�ZDVWHZDWHU�IURP�FKHPLFDO�SODQWV��FKHPLFDO�PDQXIDF�

WXULQJ�VLWHV��DQG�SHWURFKHPLFDO�DQG�SHWUROHXP�LQGXVWULHV��

6HHSDJH�IURP�XQGHUJURXQG�SHWUROHXP�VWRUDJH�WDQNV��ZDVWH�VWUHDPV��

%\�SURGXFW�RI�YDULRXV�FRPEXVWLRQ�SURFHVVHV� ¦ �ZRRG�EXUQLQJ��RUJDQLF�

ZDVWHV��WREDFFR�VPRNH��)LUVW�DQG�VHFRQG�KDQG�VPRNH�DFFRXQWV�IRU�WKH�

ODUJHVW�VRXUFH�RI�EHQ]HQH�H[SRVXUH�IRU�WKH�JHQHUDO�SXEOLF��7KH�DPRXQW�RI�

EHQ]HQH�LQ�D�VLQJOH�FLJDUHWWH�PD\�YDU\�IURP��������PLFURJUDPV��

8VHG�LQ�WKH�PDQXIDFWXUH�RI�6W\URIRDP��UHVLQV��V\QWKHWLF�ILEHUV�DQG�UXEEHUV��

JXPV��OXEULFDQWV��G\HV��JOXHV��SDLQWV��DQG�PDUNLQJ�SHQV��

8VHG�DV�D�VROYHQW�LQ�VFLHQWLILF�ODEV��LQGXVWULDO�SDLQWV��DGKHVLYHV��SDLQW�����

UHPRYHUV�VWULSSHUV��GHJUHDVLQJ�DJHQWV��FDUEXUHWRU�FOHDQHU��UXEEHU��������

FHPHQWV��VRPH�DUWV�DQG�FUDIWV�VXSSOLHV��PDQXIDFWXUH�RI�IDX[�OHDWKHU�DQG�

UXEEHU�JRRGV��

2II�JDVVLQJ�IURP�EXLOGLQJ�PDWHULDO��SDUWLFOHERDUG��FDUSHW�JOXH��WH[WXUHG���

FDUSHW��OLTXLG�GHWHUJHQW��IXUQLWXUH�ZD[��VWUXFWXUDO�ILUHV��KLJK�GHQVLW\�WUDIILF�

ORFDOHV��SHWURO�VWDWLRQV��

2FFXSDWLRQDO�([SRVXUH��LQGXVWULHV�WKDW�SURGXFH�RU�XVH�EHQ]HQH�RU�EHQ]HQH�

FRQWDLQLQJ�SURGXFWV���RLO�UHILQHULHV��SHWUROHXP�SODQWV��WLUH�PDQXIDFWXUHUV��

SDLQW�DQG�VKRH�PDQXIDFWXULQJ�SODQW��SHWURO�VWDWLRQV��DFWLYH�RU�SDVVLYH���

FLJDUHWWH�VPRNH�LQKDODWLRQ��DQG�DUHDV�RI�KHDY\�YHKLFXODU�WUDIILF��

,QWHUIHULQJ�)DFWRUV��6RUELF�DFLG�DQG�SRWDVVLXP�VRUEDWH��FRPPRQ�IRRG�����

SUHVHUYDWLYHV��DUH�PHWDEROL]HG�WR�PXFRQLF�DFLG��ZKLFK�PD\�WKHUHIRUH�FDXVH�

HOHYDWLRQV�RI�WKLV�PDUNHU��6RXUFHV�LQFOXGH��SURFHVVHG�FKHHVH�VOLFHV�DQG�

VSUHDGV��VDODG�GUHVVLQJV��PD\RQQDLVH��IODYRUHG�GULQNV��FDQQHG�IRRGV��DQG�

EDNHG�JRRGV��7R�HOLPLQDWH�WKLV�FRQIRXQGLQJ�YDULDEOH��VRUELF�DFLG��LV������

DVVD\HG�DQG�UHSRUWHG�RQ�WKH�SDWLHQW ¬ V�(QYLURQPHQWDO�3ROOXWDQWV�3URILOH�LI�

GHWHFWHG��

/RZHUV�EORRG�SDUDPHWHUV�

� KHPDWRFULW��KDHPRJORELQ�

OHYHO��HU\WKURF\WH��OHXNRF\WH��

SODWHOHW�FRXQWV � � �

%RQH�PDUURZ�GHSUHVVLRQ�ZLWK�

DSODVWLF�DQHPLD��OHXNDHPLD��

WKURPERF\WRSDHQLD��

+XPDQ�FDUFLQRJHQ��*HQRWR[LF��

6NLQ�DQG�H\H�LUULWDWLRQ��

&HQWUDO�1HUYRXV�6\VWHP�GHSUHV�

VLRQ��GHDWK��

)ROORZLQJ�LQKDODWLRQ��PRVW�EHQ]HQH�LV�H[FUHWHG�

WKURXJK�H[KDODWLRQ�XQFKDQJHG��

%HQ]HQH�LV�PHWDEROL]HG�E\�F\WRFKURPH�3�����

GHSHQGHQW�PXOWLIXQFWLRQ�R[LGDVH�HQ]\PHV�DQG�

H[FUHWHG�DV�FRQMXJDWHG�GHULYDWLYHV� � VXOIDWHV�

DQG�JOXFXURQLGHV� � �

%HQ]HQH�DQG�LWV�PHWDEROLWHV�DFFXPXODWH�LQ�OLSLG�

GHSRWV��

� � �

Benzene Metabolite Trans, trans-muconic acid  

H H 

%HQ]HQH�R[LGH� 0XFRQDOGHK\GH� 7UDQV��WUDQV�PXFRQLF�DFLG�

Environmental Pollutants Quick Reference Guide  

The Environmental Pollutants Quick Reference Guide is intended for use by the clinician for informational purposes only. 
The physiological effects from exposure to environmental pollutants depend on a number of factors including; amount and duration the individual is exposed to the substance, route of exposure (air, water, food, 

skin, consumer products), and whether or not other chemicals are present at the time of exposure as some compounds exert an accumulated effect. The patient’s profile and relation to specific disease 
 and/or his/her health status is for the discernment of the clinician. 
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6RXUFHV�RI�([SRVXUH� (IIHFWV� 0HWDEROLVP�

8VHG�ZLGHO\�DV�DQ�DQWLPLFURELDO��D�SUHVHUYDWLYH�DQG�IODYRUDQW�LQ�IRRG��DV�ZHOO�

DV�FRVPHWLF�DQG�SKDUPDFHXWLFDO�IRUPXODWLRQV�WR�LQFUHDVH�VKHOI�OLIH��

%RG\�FDUH�SURGXFWV���VSUD\V��IUDJUDQFHV��FRQGLWLRQHUV��VKDPSRRV��KDLU�JHOV��

GHRGRUDQWV��DQWLSHUVSLUDQWV��VRDSV��KDQG�VDQLWL]HUV��IDFLDO�PDVNV�DQG�IRXQ�

GDWLRQV��VXQVFUHHQV��VHOI�WDQQHUV��KDLU�UHPRYDO�FUHDPV�DQG�VKDYLQJ�JHOV��QDLO�

DQG�VNLQ�FUHDPV��EDE\�ORWLRQ��

3KDUPDFHXWLFDOV���LQMHFWDEOH�GUXJV��DQWDFLGV��VXSSRVLWRULHV��%HQDGU\O70�FUHDP��

K\GURFRUWLVRQH�FUHDPV�DQG�RLQWPHQWV��PHGLFDWHG�SDLQ�UHOLHYLQJ�SDWFKHV��

PHQWKRODWHG�YDSRU�UXEV��FKDS�VWLFN��DQWLIXQJDO�DQG�DQWLEDFWHULDO�SUHSDUDWLRQV��

)RRG�SURGXFWV� ¦ SDFNDJHG�PHDWV��ILVK�DQG�SRXOWU\��PD\RQQDLVH��RLOV��VDODG�

GUHVVLQJV��FDWVXS��SLFNOHV��UHOLVKHV��SURFHVVHG�IUXLWV�DQG�YHJHWDEOHV��IUR]HQ�

GDLU\�SURGXFWV��FDNHV��SLHV��SDVWULHV��LFLQJV��MHOOLHV�DQG�MDPV��EHHUV�DQG�FL�

GHUV��VRIW�GULQNV��IUXLW�MXLFHV��V\UXSV��DQG�VRPH�FDQGLHV��

0D\�DOVR�EH�GHULYHG�IURP�EDFWHULDO�PHWDEROLVP�LQ�WKH�JXW��

2FFXSDWLRQDO�([SRVXUH��LQGXVWULDO�RLOV��IDWV��JOXHV��VKRH�SROLVKHV��	�WH[WLOHV��

$OOHUJLF�FRQWDFW�GHUPDWLWLV��

3DUDEHQV�H[KLELW�HVWURJHQLF�DFWLYLW\���

$QLPDO�VWXGLHV�VKRZ�GHFUHDVHG�

WHVWRVWHURQH�OHYHOV�DQG�VSHUP�

FRXQW��

$ON\O�HVWHUV�RI�SDUD�K\GUR[\EHQ]RLF�DFLG��

SDUDEHQV��DUH�K\GURO\]HG�WR�������������������

SDUD�K\GUR[\EHQ]RDWH��WKH�PDLQ�PHWDER�

OLWH�RI�SDUDEHQV��YLD�WLVVXH�HVWHUDVHV�IRXQG�

LQ�VNLQ��VXEFXWDQHRXV�IDW��OLYHU�DQG�NLGQH\��

%LRDFFXPXODWLRQ�RI�SDUDEHQV�PD\�UHVXOW�

IURP�FKURQLF�H[SRVXUH��

Paraben Metabolite Para-Hydroxybenzoate 

6RXUFHV�RI�([SRVXUH� (IIHFWV� 0HWDEROLVP�

8VHG�LQ�WKH�PDQXIDFWXUH�RI�SODVWLFV�WR�VRIWHQ�UHVLQV�DQG�LPSDUW�IOH[LELOLW\��

0RVW�ZLGHO\�XVHG�SODVWLFL]HUV�IRU�WKH�PDQXIDFWXUH�RI�SRO\YLQ\O�FKORULGH�

� 39& � �SODVWLFV�XWLOL]HG�LQ�YLQ\O�IORRULQJ�DQG�WLOH��ZDOO�FRYHULQJ��SRRO�OLQHUV��

WRRO�KDQGOHV��LQVXODWLRQ�RI�ZLUHV�DQG�FDEOHV��JDUGHQ�KRVHV��FRQVWUXFWLRQ�

PDWHULDOV��ZHDWKHU�VWULSSLQJ��FDQYDV�WDUSV��XSKROVWHU\��VRPH�IRRG�ZUDSSHUV�

DQG�FRQWDLQHUV��PHGLFDO�HTXLSPHQW�FRQWDLQLQJ�IOH[LEOH�SODVWLFV�VXFK�DV�EORRG�

EDJV�DQG�WXELQJ��KDHPRGLDO\VLV��FKLOGUHQ ¬ V�WR\V��GLVKZDVKHU�EDVNHWV���

QRWHERRN�FRYHUV��IOHD�FROODUV��IDX[�OHDWKHU��VKRH�VROHV��WUDIILF�FRQHV��ODWH[�

DGKHVLYHV��G\HV��VRPH�SKDUPDFHXWLFDO�DQG�SHVWLFLGH�IRUPXODWLRQV��

'HWHUJHQWV��OXEULFDWLQJ�RLOV��DXWRPRELOH�SDUWV��DXWRPRELOH�XQGHUFRDWLQJ����

FDUSHW�EDFNLQJ��VROYHQWV��DQG�SHUVRQDO�FDUH�SURGXFWV�VXFK�DV�VRDSV����

VKDPSRR��KDLU�VSUD\��QDLO�SROLVK��DQG�WRRWKEUXVKHV��EDE\�FDUH�SURGXFWV���

'LHWK\O�3KWKDODWH� � SDUHQW�FRPSRXQG�RI�0(3 � �UHSRUWHG�LQ�RYHU�����RI��

FRVPHWLF�SURGXFWV�WHVWHG��0DNH�IUDJUDQFH�LQ�FRVPHWLFV�DQG�KRXVHKROG��

SURGXFWV�ODVW�ORQJHU��

2FFXSDWLRQDO�([SRVXUH��3ODVWLFL]HU�DQG�39&�SURFHVVLQJ�SODQWV��


4XLQROLQDWH� ¦ �3KWKDODWH�HVWHUV�SHUWXUE�WU\SWRSKDQ�PHWDEROLVP�UHVXOWLQJ�LQ�

WKH�DFFXPXODWLRQ�RI�TXLQROLQLF�DFLG��DQ�HQGRJHQRXV�H[FLWRWR[LQ�LPSOLFDWHG�LQ�

LQIODPPDWRU\�QHXURORJLFDO�GLVRUGHUV��


4XLQROLQDWH�LV�D�PHWDEROLWH�RI�WKH�HVVHQWLDO�DPLQR�DFLG�WU\SWRSKDQ�LQ�WKH�

N\QXUHQLQH�SDWKZD\��7KLV�SDWKZD\�LV�FKLHIO\�DFWLYDWHG�E\�,)1 ¦JDPPD�DQG�

,)1 ¦DOSKD��4XLQROLQDWH�LV�PDUNHGO\�HOHYDWHG�LQ�WKH�&16�IROORZLQJ�WUDXPD�RU�

LQIODPPDWLRQ��DQG�LV�LPSOLFDWHG�LQ�QHXURQDO�LQMXU\�WKURXJK�DFWLYDWLRQ�RI�WKH�1�

PHWK\O�'�DVSDUWDWH� �10'$ � �UHFHSWRU��

7R[LFLW\�RI�SKWKDODWH�HVWHUV��DFWLQJ�DV�PHWDEROLF�GLVUXSWHUV��WKURXJK�DFFXPX�

ODWLRQ�RI�TXLQROLQLF�DFLG��PD\�EH�RI�FRQFHUQ�ZLWK�D�WU\SWRSKDQ ¦ ULFK�GLHW�DQG�

FRQFRPLWDQW�H[SRVXUH�WR�SKWKDODWH�HVWHUV���

(QGRFULQH�'LVUXSWLQJ�&KHPLFDO�

� ('& � ��

<RXQJ�LQIDQWV�PD\�EH�PRUH�YXO�

QHUDEOH�WR�WR[LF�HIIHFWV��0D\�DOWHU�

GHYHORSPHQW�RI�PDOH�UHSURGXF�

WLYH�V\VWHP��

'HYHORSPHQWDO�DQG�PRUSKRORJLFDO�

DEQRUPDOLWLHV�LQFOXGLQJ�GHILFLWV�LQ�

EHKDYLRU�DQG�FRJQLWLRQ��

6RPH�UHSRUWV�RI�GHFUHDVHG�VSHUP�

SURGXFWLRQ�LQ�DGXOW�PDOHV������

H[SRVHG�WR�HQYLURQPHQWDO�OHYHOV��

$VVRFLDWHG�ZLWK�LQFUHDVHG�ZDLVW�

FLUFXPIHUHQFH�DQG�LQVXOLQ�����

UHVLVWDQFH�LQ�DGXOWV��

3KWKDODWHV�DUH�K\GURO\]HG�LQ�WKH�JXW�E\�����

SDQFUHDWLF�OLSDVH�\LHOGLQJ�HVWHU�GHULYDWLYHV��

ZKLFK�DUH�UDSLGO\�DEVRUEHG��7KHVH�SKWKDODWH�

HVWHUV�DUH�PHWDEROL]HG�LQ�WKH�OLYHU�E\�������

F\WRFKURPH�3�����GHSHQGHQW�PXOWLIXQFWLRQ�

R[LGDVH�HQ]\PHV��LQWR�JOXFXURQLGH����������

FRQMXJDWHV�DQG�H[FUHWHG�LQ�WKH�XULQH��

0RQRHWK\OSKWKDODWH��0(3��LQ�XULQH�UHIOHFWV�

H[SRVXUH�WR�GLHWK\OSKWKDODWH� �'(3 � ��$ERXW�

����LV�H[FUHWHG�LQ�XULQH�DV�LWV�IUHH�PRQR�

HVWHU��'(+3�UHSUHVHQWV�DQRWKHU�ZLGHO\�XVHG�

SODVWLFL]HU�LQ�WKH�PDQXIDFWXUH�RI�39&��([SR�

VXUH�WR�'(+3�DQG�SKWKDODWHV�LQ�JHQHUDO�LV�

QRWHG�E\�XULQDU\�OHYHOV�RI�IUHH�SKWKDOLF�DFLG��D�

IXUWKHU�EUHDNGRZQ�SURGXFW�RI�SKWKDODWHV��

3KWKDODWHV�DQG�WKHLU�PHWDEROLWHV�DFFXPXODWH�LQ�

OLSLG�GHSRWV��%LRDFFXPXODWLRQ�PD\�UHVXOW�IURP�

FKURQLF�H[SRVXUH��

Phthalic Acid Ester Metabolite Phthalate 



6RXUFHV�RI�([SRVXUH� (IIHFWV� 0HWDEROLVP�

0DLQO\�E\�LQKDODWLRQ�RI�YDSRUV��

3URGXFHG�IURP�SHWUROHXP�UHILQLQJ��

$XWRPRWLYH�DQG�DLUFUDIW�HPLVVLRQV��SRRU�HPLVVLRQ�FRQWURO�GHYLFHV�RQ�ROGHU�

YHKLFOHV��SRRU�PDLQWHQDQFH�SUDFWLFHV��KLJK�GHQVLW\�WUDIILF�ORFDOHV��JDVROLQH�

ILOOLQJ�VWDWLRQV��UHILQHULHV��WREDFFR�VPRNH��7KH�DPRXQW�RI�WROXHQH�LQ�D�VLQJOH�

FLJDUHWWH�PD\�YDU\�IURP����WR�����PLFURJUDPV� � wJ� � �

%OHQGHG�LQWR�JDVROLQH�DV�D�FRPSRQHQW�WR�LQFUHDVH�RFWDQH�QXPEHU��

7ZR�WKLUGV�RI�LWV�XVH�DV�D�VROYHQW�FDUULHU�LQ�SDLQWV��LQNV��WKLQQHUV��FRDWLQJV��

DGKHVLYHV��GHJUHDVHUV��SKDUPDFHXWLFDO�SURGXFWV��

+RXVHKROG�DHURVROV��VSUD\�SDLQW�FDQV��JOXHV��YDUQLVKHV��VKHOODF��UXVW�SUHYHQ�

WDWLYHV��VROYHQW�EDVHG�VDQLWL]LQJ�DJHQWV�DQG�JHUPLFLGHV��HWF��

$GGLWLYH�LQ�FRVPHWLF�SURGXFWV��

2FFXSDWLRQDO�([SRVXUH��SDLQW��SULQWLQJ�DQG�OHDWKHU�ILQLVKLQJ�LQGXVWU\��UXEEHU��

FRDWLQJ�LQGXVWU\��VKRHPDNHUV��


+LSSXUDWH�LV�DOVR�WKH�HQG�SURGXFW�RI�EHQ]RDWH�PHWDEROLVP��%HQ]RDWH�PD\�

EH�GHULYHG�IURP�IRRGV�FRQWDLQLQJ�VRGLXP�EHQ]RDWH�DGGLWLYH��

'HSUHVVLRQ�RU�H[FLWDWRU\�HIIHFW�RQ�

WKH�FHQWUDO�QHUYRXV�V\VWHP� ¦ �

HXSKRULD�IROORZHG�E\�GLVRULHQWD�

WLRQ��WUHPXORXVQHVV��PRRG�ODELO�

LW\��WLQQLWXV��GLSORSLD��KDOOXFLQD�

WLRQV��G\VDUWKULD��DWD[LD��FRQYXO�

VLRQV��FRPD��

,UULWDWLRQ� � H\HV��QRVH��WKURDW � ��

GL]]LQHVV��WDVWH�DQG�ROIDFWRU\�

IDWLJXH��

'URZVLQHVV��KHDGDFKH��LPSDLUHG�

FRJQLWLYH�DQG�PRWRU�IXQFWLRQ��

LQVRPQLD��DQRUH[LD��

6ROYHQW�DEXVH�WKURXJK�

¯ VQLIILQJ ° �WROXHQH��FRQWDLQLQJ�

SURGXFWV�PD\�OHDG�WR�JURVV���

GLVRULHQWDWLRQ��QHXURORJLFDO��

LPSDLUPHQW�DQG�GHDWK��

7ROXHQH�LV�PHWDEROL]HG�LQ�WKH�OLYHU�E\�F\WR�

FKURPH�3�����GHSHQGHQW�PXOWLIXQFWLRQ�R[LGDVH�

HQ]\PHV�FRQMXJDWHG�SULQFLSDOO\�ZLWK�JO\FLQH��

DQG�H[FUHWHG�LQ�WKH�XULQH�DV�KLSSXULF�DFLG��

6PDOOHU�DPRXQWV�PD\�EH�FRQMXJDWHG�ZLWK��

JOXFXURQLF�DFLG��0LQRU�DPRXQWV�XQGHUJR����

K\GUR[\ODWLRQ�WR�FUHVROV��ZKLFK�DUH�H[FUHWHG�LQ�

WKH�XULQH�DV�VXOIDWH��RU�JOXFXURQLGH�FRQMXJDWHV��

8QGHU�FRQGLWLRQV�RI�FKURQLF�H[SRVXUH��VLJQLIL�

FDQW�XSWDNH�RI�WROXHQH�LQWR�OLSLG��ULFK�WLVVXHV�

� DGLSRVH��&16� �PD\�RFFXU��(IIHFWV�DUH��

UHYHUVLEOH�RQ�FHVVDWLRQ�RI�H[SRVXUH��EXW�DUH�

LQFUHDVLQJO\�VHYHUH�DQG�SHUVLVWHQW�ZLWK�LQ�

FUHDVLQJ�FRQFHQWUDWLRQ�DQG�RU�GXUDWLRQ�RI��

H[SRVXUH��

7ROXHQH�LQWHUIHUHV�ZLWK�WKH�ELRWUDQVIRUPDWLRQ�RI�

RWKHU�FRPSRXQGV� � EHQ]HQH��[\OHQH��DQG�

VW\UHQH � �LQ�WKH�OLYHU��

Toluene Metabolite Hippurate 

Styrene Metabolites Mandelate, Phenylglyoxylate  

��6W\UHQH� ��6W\UHQH�R[LGH�

  0DQGHOLF�DFLG   3KHQ\OJO\R[\OLF�DFLG 

6RXUFHV�RI�([SRVXUH� (IIHFWV� 0HWDEROLVP�

5DZ�PDWHULDOV� � EHQ]HQH�DQG�HWK\OHQH � �IRU�WKH�PDQXIDFWXUH�RI�VW\UHQH�DUH�

VXSSOLHG�SULPDULO\�IURP�WKH�SHWUROHXP�LQGXVWU\��

8VHG�LQ�WKH�PDQXIDFWXUH�RI�V\QWKHWLF�UXEEHUV��V\QWKHWLF�ODWH[��SRO\HVWHUV��

DQG�SODVWLF�SURGXFWV��

$XWRPRWLYH�HPLVVLRQV��WREDFFR�VPRNH��UHOHDVHG�IURP�EXLOGLQJ�PDWHULDOV��

FDUSHW�EDFNLQJ��/RZ�OHYHO�H[SRVXUH�PD\�RFFXU�WKURXJK�LQJHVWLRQ�RI�IRRG�

SURGXFWV�SDFNDJHG�LQ�SRO\VW\UHQH�FRQWDLQHUV��

3DFNDJLQJ�PDWHULDOV��WR\V��KREELHV��FUDIWV��KRXVH�ZDUHV�DQG�DSSOLDQFHV��

HOHFWULFDO�DQG�WKHUPDO�LQVXODWLRQ��ILEHUJODVV��SLSHV��DXWRPRELOH�SDUWV��IRDP�

FXSV��

(PLVVLRQV�IURP�VW\UHQH�SURGXFWLRQ�DQG�GLVSRVDO�SURFHGXUHV���FKHPLFDO�

VSLOOV��ODQGILOO�VLWHV�DQG�LQGXVWULDO�GLVFKDUJHV��

2FFXSDWLRQDO�([SRVXUH��LQGXVWULHV�DQG�RSHUDWLRQV�FRQFHUQHG�ZLWK�WKH�����

IDEULFDWLRQ�DQG�DSSOLFDWLRQ�RI�SODVWLFV���VW\UHQH�SRO\VW\UHQH�PDQXIDFWXULQJ�

SODQWV��UHVLQ�PDQXIDFWXUHUV��V\QWKHWLF�UXEEHU�SODQWV��ERDW�DQG�DXWRPRELOH�

SODQWV��ODPLQDWRUV��

'HSUHVVLRQ�RI�WKH�FHQWUDO�QHUYRXV�

V\VWHP��

'L]]LQHVV��OLJKWKHDGHGQHVV��KHDG�

DFKH��GURZVLQHVV��QDXVHD������������

,PSDLUHG�EDODQFH��PDQXDO�GH[WHU�

LW\�DQG�UHDFWLRQ�WLPH��GLIILFXOW\����

FRQFHQWUDWLQJ���

,UULWDWLRQ�RI�PXFRXV�PHPEUDQHV��

GHUPDWLWLV��QDXVHD��IDWLJXH��

*HQRWR[LF��

;6W\UHQH�LV�PHWDEROL]HG�LQ�WKH�OLYHU�E\�������

F\WRFKURPH�3�����GHSHQGHQW�PXOWLIXQFWLRQ�

R[LGDVH�HQ]\PHV��LQWR�LWV�HSR[LGH�GHULYDWLYHV��

7KH�PDMRU�PHWDEROLF�SDWKZD\�LQYROYHV�WKH�

VHTXHQWLDO�R[LGDWLRQ�WR�PDQGHOLF�DQG����

SKHQ\OJO\R[\OLF�DFLGV��6W\UHQH�R[LGHV�DUH�DOVR�

FRQMXJDWHG�ZLWK�JOXWDWKLRQH��

6W\UHQH�DQG�LWV�PHWDEROLWHV�DFFXPXODWH�LQ�OLSLG�

GHSRWV��,WV�VORZ�HOLPLQDWLRQ�VXJJHVWV�WKH�SRV�

VLELOLW\�IRU�ELRDFFXPXODWLRQ�IURP�FKURQLF���

H[SRVXUH��

7KH�VXP�RI�WKH�PHWDEROLWHV��PDQGHODWH�DQG�

SKHQ\OJO\R[\ODWH�H[KLELW�D�KLJKHU�FRUUHODWLRQ�

UDWLR�WKDQ�WKH�VHSDUDWH�OHYHOV�RI�WKH�DQDO\WHV��

$�VXPPDWLRQ�YDOXH�LV�UHSRUWHG�RQ�WKH�SD�

WLHQW ¬ V�(QYLURQPHQWDO�3ROOXWDQWV�3URILOH��

� � �
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6RXUFHV��RI�([SRVXUH� (IIHFWV� 0HWDEROLVP�

0DLQO\�E\�LQKDODWLRQ�RI�YDSRUV��

3URGXFWLRQ�RFFXUV�GXULQJ�SHWUROHXP�UHILQLQJ��

3ULPDU\�XVH�LV�DV�D�PRWRU�IXHO�DGGLWLYH���

$XWRPRWLYH�HPLVVLRQV��SRRU�HPLVVLRQ�FRQWURO�GHYLFHV�RQ�ROGHU�YHKLFOHV��SRRU�

PDLQWHQDQFH�SUDFWLFHV��GLHVHO�HQJLQH�H[KDXVW��

6ROYHQW�LQ�FRDWLQJV��SDLQW�WKLQQHUV��ZRRG�SUHVHUYDWLYHV��FOHDQHUV��GU\�FOHDQ�

HUV��GHJUHDVHUV��DHURVROV��SHVWLFLGHV��SULQWLQJ�DQG�LQNV��

&RPSRQHQW�RI�ZKLWH�VSLULW��WKH�PRVW�ZLGHO\�XVHG�VROYHQW�LQ�WKH�SDLQW�DQG�FRDW�

LQJ�LQGXVWU\��

0DQXIDFWXUH�RI�SKDUPDFHXWLFDOV��DVSKDOW�SURGXFWV��ODFTXHUV��YDUQLVKHV��G\HV��

SHUIXPHV��

2FFXSDWLRQDO�([SRVXUH��VFLHQWLILF�ODEV��MDQLWRUV�FOHDQHUV��GU\�FOHDQLQJ�LQGXV�

WU\��DXWRPRELOH�ERG\�DQG�UHODWHG�UHSDLUHUV��FRQVWUXFWLRQ�ODERUHUV��KRXVH�

SDLQWHUV��VFUHHQ�FOHDQLQJ�SURFHVVHV��VNL�ERRWV�ILQLVKLQJ��DQG�WHOHSKRQH�

FDEOH�DVVHPEO\��

3HRSOH�ZKR�GR�FRQVLGHUDEOH�KRPH�PDLQWHQDQFH�ZRUN�RU�KREE\�ZRUN�PD\�EH�

H[SRVHG�YLD�LQKDODWLRQ�RU�GHUPDO�FRQWDFW�ZLWK�WKH�VROYHQW��

,UULWDWLRQ�RI�PXFRXV�PHPEUDQHV��

GHUPDWLWLV��GL]]LQHVV��

¯ G UXQNHQQHVV ° ��IDWLJXH��KHDG�

DFKH��DQ[LHW\��QHUYRXVQHVV��

&\DQRVLV��FRJQLWLYH�DQG�PRWRU�

LPSDLUPHQW��DSQHD��EXUVWV�RI�

SHUVSLUDWLRQ��FDUGLDF�DUUHVW��

'LDUUKHD��DEGRPLQDO�SDLQV��QDX�

VHD��EOXUUHG�YLVLRQ��

/RZ�IUXVWUDWLRQ�WROHUDQFH��ODFN�RI�

LQLWLDWLYH��DSDWK\��GHSUHVVLRQ��

LUULWDELOLW\� � SDLQWHU ¬ V����������

V\QGURPH � ��

1HXURWR[LF��

'HFUHDVHG�HU\WKURF\WH��OHXNRF\WH�

DQG�SODWHOHW�FRXQWV��

&DUFLQRJHQLF�

*ORPHUXORQHSKULWLV��UHQDO������

G\VIXQFWLRQ��

0HWDEROL]HG�LQ�WKH�OLYHU�E\�F\WRFKURPH�3�����

GHSHQGHQW�PXOWLIXQFWLRQ�R[LGDVH�HQ]\PHV��

FRQMXJDWHG�ZLWK�JOXFXURQLF�DFLG��JO\FLQH��RU�

VXOIDWHV�IRU�XULQDU\�H[FUHWLRQ��

/LSRSKLOLF�DQG�PD\�DFFXPXODWH�LQ�IDW�DQG�IDWW\�

WLVVXHV��

Trimethylbenzene Metabolite 3,4-Dimethylhippurate  

7ROXLF�$FLG���������������������������������������

 

*O\FLQH�

��0HWK\OKLSSXUDWH��P�;\OHQH����������������������������

6RXUFHV�RI�([SRVXUH� (IIHFWV� 0HWDEROLVP�

0DLQO\�E\�LQKDODWLRQ�RI�YDSRUV��

1DWXUDO�FRPSRQHQW�RI�SHWUROHXP�DQG�FRDO�WDU��

0RWRU�DQG�DYLDWLRQ�IXHO�DGGLWLYH��

$XWRPRWLYH�HPLVVLRQV��SRRU�HPLVVLRQ�FRQWURO�GHYLFHV�RQ�ROGHU�YHKLFOHV��SRRU�

PDLQWHQDQFH�SUDFWLFHV��DYLDWLRQ�IXHO��ZDVWH�DQG�ODQGILOO�VLWHV��ORFDOL]HG�

LQGXVWULDO�GLVFKDUJHV�DQG�VSLOODJH�LQFLGHQWV��WREDFFR�VPRNH��

7RSLFDO�FRQWDFW�RU�LQKDODWLRQ�RI��YDUQLVK�SROLVKHUV��SDLQW��SDLQW�WKLQQHU��SDLQW�

UHPRYHU��VKHOODF��UXVW�SUHYHQWDWLYHV��ODFTXHUV��LQNV��G\HV��DGKHVLYHV��

FOHDQLQJ�IOXLGV��GHJUHDVLQJ�DJHQWV��KRXVHKROG�FOHDQLQJ�SURGXFWV��

8VHG�DV�D�VROYHQW�IRU�UXEEHUV��V\QWKHWLF�UHVLQV��JXPV��LQNV��SDLQW��

)DEULF�DQG�OHDWKHU�WUHDWPHQWV��

8VHG�LQ�WKH�V\QWKHVLV�RI�SODVWLFL]HUV�DQG�LQ�WKH�PDQXIDFWXUH�RI�SRO\HVWHU�

ILEHU��ILOP��LQVHFWLFLGH�IRUPXODWLRQV��DQG�SHUIXPHV��

2FFXSDWLRQDO�([SRVXUH��SDLQW�DQG�SULQWLQJ�LQN�LQGXVWULHV��DXWRPRELOH�ERG\�

DQG�UHODWHG�UHSDLUHUV��SKRWRJUDSKLF�SURFHVVLQJ��UXEEHU��OHDWKHU��SODVWLFV�

DQG�WH[WLOH�LQGXVWULHV��IORRULQJ�FRQWUDFWRU��

'HSUHVVLRQ�RI�WKH�FHQWUDO������

QHUYRXV�V\VWHP��

1HXURSV\FKRORJLFDO�DQG��������

QHXURSK\VLRORJLFDO�G\VIXQFWLRQ��

$QHPLD��WKURPERF\WRSDHQLD��

UHQDO�GDPDJH��

,UULWDWLRQ�RI�PXFRXV�PHPEUDQHV��

GHUPDWLWLV��QDXVHD��IDWLJXH��

KHDGDFKH��DQ[LHW\���

'\VSQHD��F\DQRVLV��

;\OHQH�LV�PHWDEROL]HG�LQ�WKH�OLYHU�E\�F\WRFKURPH�

3�����GHSHQGHQW�PXOWLIXQFWLRQ�R[LGDVH��

HQ]\PHV��FRQMXJDWHG�SULQFLSDOO\�ZLWK�JO\FLQH�

DQG�H[FUHWHG�LQ�WKH�XULQH�DV�PHWK\OKLSSXULF�

DFLGV��&RQMXJDWLRQ�ZLWK�VXOIDWH�RU�JOXFXURQLF�

DFLG�UHSUHVHQWV�D�PLQRU�SDWKZD\��

8ULQDU\�OHYHOV�RI����DQG���PHWK\OKLSSXUDWH�SUR�

YLGH�D�YDOLG�FRPSOHPHQW�WR�DPELHQW�������

PRQLWRULQJ��$OWKRXJK�WKH���LVRPHU�H[KLELWV�D�

ORQJHU�KDOI�OLIH��WKH���LVRPHU�LV�WKH�SULQFLSOH�

FRPSRQHQW�PDNLQJ�XS��������RI�����������

FRPPHUFLDO�[\OHQH��

;\OHQH�GRHV�QRW�DFFXPXODWH�VLJQLILFDQWO\�LQ�ERG\�

WLVVXHV��

� � �

Xylene Metabolites 2-Methylhippurate 3-Methylhippurate                           



Methyl tert-butyl ether (MTBE) Metabolite Alpha-Hydroxyisobutyrate 

 

Used as a fuel additive in gasoline, MTBE is a compound manufactured 

by the chemical reaction of methanol and isobutylene. In the U.S., it 

has not been used in significant quantities in gasoline since 2005.  

 

MTBE is a volatile, flammable and colorless liquid that is extremely 

water-soluble. Once in the ground, it can travel fast and far through 

groundwater. MTBE is not easily biodegradable and can remain in 

underground water for a long time. 

 

Contaminated water is the most likely exposure source for many, via 

drinking or skin contact. Exposure may also occur through inhaled gas 

vapors. 

 

Occupational Exposure: gasoline stations, areas of heavy vehicular 

traffic, exposure to water in areas contaminated with MTBE. 

Acute effects of MTBE 

inhalation may include 

drowsiness, dizziness, 

headache, weakness, and loss 

of consciousness. 

 

Adverse effects from ingestion 

may include nausea, vomiting, 

and abdominal pain. The EPA 

indicates little likelihood that 

MTBE in drinking water will 

cause adverse health effects 

at concentrations of ≤ 20-40 

ppb.  

 

No national standard has been 

set, but some states have set 

their own limits for MTBE 

levels in drinking water. Even 

at low levels, MTBE can 

impact drinking water supplies 

with its offensive taste and 

odor. 

MTBE does not appear to accumulate in the 

body; it is metabolized and exhaled or 

excreted in urine rapidly in healthy 

subjects, usually within a couple of days.  

 

MTBE is metabolized by cytochrome P450 

enzymes (CYP2A6). 
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