
��K¡F2é!:;

��F2é!:;��E

F2é!:;(Dose Response Assessment)��EWF�µ%­

¦§��Ô�F2<¬#®¯	»µ¾¿é!tÓCK5�Q|R

�c¶ïY&ºL-ó�¬#E²%­�G�9;Z²é!tÓC

�� H(NRC&1983)?²�Eðñê��:;%­)I<¾¿é

!Q®ðñ��2|R&-\»µ%­2ß���yf1Ô¬#õ

é!?�ñjkF2é!:;i&!b¬#ma&¬#5JK\1

è®(��¾¿���±\Fm�ù2?F2é!:;òê�F2

.=ébF2&ê6%.=éó�&fÚÛ]^\�^�-yfó

ôé!�.=cd<:;i�3¤�¶?«EF2é!:;c3&

�Æê78���)k�àáâ�W4?&Ù8%­ªå(W(L

�é!�_W(L�&Ê=;�ùF2 RfD (reference dose)��ù`

a RfC (reference concentration)�_3WL�&Ê³Ý�BC±\

(slope factor)&9�WZ@A¶�@A¶89Z[�4??

K�7MNO\1UV

����ùF2RfD (reference dose) [mg/kg-day]

�K��ù`aRfC (reference concentration) [mg/L ���&mg/m3

�PC�&mg/kg �QR�]

�N�BC±\¡(slope factor) [(mg/kg-day)-1]

�o�¢£��¡(Hazard index) [OUV&_�¢£��ME 1&y

'b3}v�õ£&±W¬#bE}�Ó3S�!�L�?

_�¢£��DE 1&�a�¼}´�²L���Ó¹¶]

�ù�@A89¡(cancer risk) [OUV]
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N�F2é!:;�TEU=<��±.

F2é!:;�z0®0°V�ÀÁWF!:;�$%ñ3~

¬#îï�&�¼1�Ó��!�é!ªåWlX(|!:;�$

%ñbF2�gbF2�-�&(�¼WO�!�é!�·Y�Z

(�¼±W��®¯üýÓÔ¶3~&v�ñ×~F2��¾¿é

!(°±�·Y?�)!:;�$%ñ3~®¯�¬#F2(ëD

�°±&Z}v�ñ¹¶�!<¾¿é!�* a�u±¶&F2

é!ª-�b�F2®�¼�Ó��*é!�ª½@�*é!��

tÓ�X[é!�W89:;l��1%ñ¤�iª_�{q�F

23}�ÓGY��*é!�ªX[é!&Ê1è�é!Z!äi

3}tÓ&�{q�¤�\G89:;�]d<@Å?�{^_é

æç�*é!�ªX[é!��bF2&ZiªF}tÓ``é!

�F2½hH&aâWL�?L�(-�bµ:;î-Q

cCËé3Sé!�F2(No-observed-adverse effect level, NOAEL)

�CËé3Sé!��bF2(Lowest-observed-adverse effect level, 

LOAEL)

L��!�z0�E:;Z@A%­�¾¿¢£89?f@A

¶%­d��(e2�¬#&f¬#�Ó%Ö�¼}�Óé!&L

Ó%é!<F2�ª^&{q�F2Êg(XY�L�&ÚÛ-@

A¶%­�@A¶¾¿é!89:;9jk?

��F2é!�±.ðñ!:;�$%�%ßc¶�é!�µ

��AÂ�Ó�Ø�tÓC���h��78�ÜÝ���«Y

�ó��6%h�F?i.¬#opZª��±.��&3~¬#

op�Ó�é!�¼(°8?¬_)!jklmßG%�Polycyclic

Aromatic Hydrocarbons, PAHs��@A¶ñ®(�¬#op�ðñî
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��PCÄ��ÑÒÄú�n�¼tÓ�åæ�ªêÄ�¬#æç

ÊA\QÑo&fñp��q	�î�¬#�¼@AË;&Ö(�

)��ñrs}�?²(�t*0�ù2ª¬#!"u­j�Ó%

ô���ñF2-\¬#`a<�v*���7gF2�|R?¹

=àG«E¹%j�ô�õ�Äú�;w�÷ø<
���}~�

�Q�ñ*����Ó�F2uß&���¹%6Pà

(toxicokinetics)�c3l-}���«E*���F2�2�yf&

- Ó = à 4 ? � E % 6 P à x 3 (physiological  based

pharmacokinetics, PBPK)Êª×u*0L(���W?

o�F2é!:;�§¨<cd

F2é!:;ðñ�tyz&¦�yzRl�78�ÜÝ��

áâ&jkF2<é!|�¶:;&�78F2Rê7g78®�

é���?fêEñ� {|�¬#F2)�b¬#2��-&3

¼~�}`6%78�)k�à�����&9:;1@Aé!?

±²&0XdÆt�7�)�àx3-xê�F2��&Æ.~c

3�;ébF2¬#�89?±²&¦Kyz©ª��.~d9j

kF2é!�:;?

���4üF2é!Z[<��

F2é!:;�¦�§¨W¯°7gdjk�78��

	�F2é!|R&²¯°�;W«�µ!:;�$%�¬

#v��µc�é!��¶:;&-\)ì!:;�$%¬

#v�)ìc�é!��2:;?tÓc�é!�F2�â

WFmode of action”&T©{q�F2dÆæt»é!�ðñ

!:;�$%<¬#tô�¾¿é!�ªAÂ�tÓ�?-

{qFmode of action”��2W4?&�rsjk¦K§¨�
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Zq¶<q¶F2é!:;?

�K�Zq¶F2é!:;

Zq¶F2é!:;wò�ñ!:;�$%«E¾¿é

!W(L���-�?ñZq¶F2é!:;	&XY�c

CËé3Sé!�F2(NOAEL)��ªO>ñ ZG�ªÓ

%TEG&¬#¿�¾¿é!�<«­¿O^`3~���

F2?fñ78G NOAEL�CË(���³a&±²-ñ

¬#¿�CËé3Sé!��bF2 (LOAEL)�÷

NOAEL?ñZq¶F2é!:;	jk�ùF2 (reference

dose, RfD)��ù`a(reference concentration, RfC)�=;	&

i.0ùú3¤�±\(uncertainty factors, UFs)�ðñ?®�

UFs��ªñ7g=;	��3~µ�Ó%�¬_6%áâ

=;ó�áâ�jk®�¼ðñ�°±¶?RfD� RfC�-

�m	3Z[Q

RfD (mg/kg/day) or RfC (mg/m3/day) = NOAEL (or LOAEL) / UFs

�¡1 Zq¶F2é!|R�
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�N�q¶F2é!:;

!:;�$%¬#<¾¿é!Qg(L���-ª-q

¶F2é!jk:;&AÂ89�:;©�E{q�î-?

ñq¶F2é!:;	&=>Gñg(¬#��-�&ª3

}(¬_AÂtÓ�é!�Ó?ñ·7�78��	&��

�dx�F2CËtÓAÂ��-&�<UD�T©g(F

2ag(é!��-�®CË�é�~q&1BCâWBC

±\(slope factor or cancer potency)?�AÂ�vÓ89:;

z0iª-¬#�ma<BC±\9jk=;&�-�	3

�aQ

vý@A89:;�b)µ�$%�¬#�-<)µ3

~op¬#����-jk�G¶�=;&-��»y�Ó

%ô��G¶výAÂ89�?

�¡2 q¶F2é!|R�

ù�F2é!±\�úû<°<

êEF2é!±\ò�E¹=áâ		&±²«E!:;�$
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%�F2é!±\&�Ý�ò��¹=áâ	&-�6��tò�

�¹=áâ	lk�/�5Ý�Q

���ëÃ!ìÄ�G89á�� (Integrated Risk Information 

System, IRIS)

�K�ëÃ¼£Ä89:;áâ�=� (The Risk Assessment 

Information System&
â RAIS)

�N�¼½¾Ó¿À
^Ãgßà:;��<!"¾Ó+Ê(WHO 

Concise International Chemical Assessment Documents&WHO 

CICAD�WHO Environmental Health Criteria, WHO EHC)

�o�ëÃ!ìÄ�k¹¶±\(Provisional Peer Reviewed Toxicity 

Values, PPRTVs)

�ù�¹¶%­<Ø���Ä(Agency for Toxic Substance and 

Disease Registry, ATSDR)�M89`a(Minimal Risk Level, 

MRL)

�t�ëÃ!ìÄ¾¿é!y
�0��(Health Effect Assessment 

Summary Table , HEAST)

���ëÃl�!ì�®�¥�¹¶±\

®(!:;�$%O>�E@A¶�Z@A¶%­&�ÛlG

YjklkÝ�1@ABC<�ùF2�`a?².&!��×|

��áâjkF2é!:;_4*F2;< (Benchmark dose

analysis)�2���DF2(Point of Departure, POD)�l�78��

®�¥�F2é!�q&é!tÓCuE 1%�10%�F2©â�W

��DF2�&º-��DF2(POD)�WNOAEL?².&a��

ùÃ�.Æ�Ý�Ô�à�'È��®�æ�7g2fÜÝáâ�

)k�à����&-2�@ABC<�ùF2�`a&��×|

��áâi!]^1G=¶&ºÛ�^æ����¤��h,��
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�����-&�O×|��áâi&�Æ]^õ§-
û�?!

:;�$%�@ABC<�ùF2�`aáâ�3_� 1Q

� 1 !:;�$%�@ABC<�ùF2�`aáâ�3

!:;

�$%

@A

¶

;�

BC±\

(SF)�
UV89

a(UR)

�ùF2

�`a
(RfD, RfC)

*�

��

3¤�

R�
(UF)

O��é

!��b

F2
(NOAEL)

��D

F2
(Point of

departure)
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