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Interaction effect of Chemical Mixtures
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Chemical mixtures of components, each of which are present at less than guidance concentrations, may be haz-
ardous due to additivity, interactions, or both. Toxicological interactions may increase the health hazard above what
would be expected from an assessment of each component singly, or all components additively. So chemical mix-
ture are a particular issue in public health. There are several approach to assess whether there are additivity or
interaction in assessing toxicological effects, such as, components-based approach, physiologically-based pharma-
cokinetic /pharmacodynamic(PBPK/PD) models, hazard index method, and weight-of evidence method. If we con-
sider interaction or additivity effects in assessing the health effects of chemcial mixtures, we can get more accurate
information about toxicological effects and dose-response relationship in chemical mixtures.
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RE BEAE T8k AL oA, ol AL T
H[E Hole EF=E 71200 F84E Ad EFE
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1) R84 K| H (Harzard Index, 0|3} HI)

Faf A AR HIYHE EFEY Y aHE U}
817] 915he] &3] RrFRE-(additivity) o] HAE AHE-
gt} EPAE ol@dh HId “fal A AXMHDHAL 3=
£0]8 AE-EITE o] HE HIL TE 7B E AR
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28 =T (MRLs, Minimal Risk Levels), EPA 7] $-3F
(RfDs) & 71% ¥ %(RfCs), ACGIH threshold limit
values (TLVs) & OSHA 38-Z 2 g A(PELs. permis-
sible exposure limits)&0]t}, o]u] HI¢| drt2]2
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WOENE 33234-¢ 1ejste] HIE $33= AF2
ARG EH AT HIE 43288 133 HIo) 3, HlwE
7128 SAZ g Hiolt}, UFE 7)) W&s] o)sf7}
d AAA of i, F52Ee] 5% Fa4 o2, 9%

= X2 A7 2 A E, vivo &L vitro 2FE of¥Lof| ul}t
X 7Ve A& A A AHe-sHA |k
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(Relative Potency)
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& AT o] B AT e 22 AT FEdE
TAE EFE FEHYen EFE § s1EEH
g 17 A= 283 A, U E EEd e Bady
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E457H4 H2¥L Chlorinated dibenzo-p-dioxin
(CDDs)$} chlorinated dibenzo-p-furans (CDF5s) 9}
coplanar PCBs9} 22 320 2 B9 spetE- 2T
AHS-EolA gith o] WEL 7F B 31 Ee] 35 &
|4 oi7/] 7134 (Common receptor mediated mecha-
nism)& 3t LGP 22 5AE FFsa 1o
Yo R LI AL AR THPES o =
39HEY) 3 545 7FRIZH(TEFs, Toxic equivalency
factors)E H7}stsdc}t. TEF HWHL in vitro 9} F4
in vivool] 243}, ol& 3EEATE /13 2 d79
2,3,7,8-TCDD$} vlasted 78 55 39 5438
vl askdct, 2,3,7,8-TCDDE TEF 1 @92 AR YL,
& TEFs:= 18t} oi7f 2Fic).

5) A & 2loll = (Total Cancer Risk)

yhg-o] 57t AT Wi UdEde] EHEZRE 9

S BUHE o x st vhg Rt Jp B
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2 oox

1l
A
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Risk = . Risk, = 4B,
=1 =1
Riski= W8] oA o) =335 &% W4 (7%
7 3 Ze 99 A DE B fe] o Pawoln], 1)
¢ PHEE O)E A gAEY For HEaT AR
Aol gz Fo| EREBY YA MR
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Ao vs) Aokn gHUP, T3 Cogliano(1997) A
F4 s o] AA TYEL EFE AA A=
J F&3 HARE Zﬂ%’—@-ﬁ}_‘ﬂ_ 428 U

6) 2o UUEH T E FHIIS
(Integral Search System, 0|3} 1SS)

ISS #WE(Woo 5 1994)> WOE W3} §-AF8HA, 370
o]}e e =& g AL d=317] 93t
& o] Ef-E(binary mixture)dl] 3l A5 & A8t}
»_o] W& AFE LxEY o] F7)A 4 o 3P},
ISSE LUERT WAEL, O 2IEF, & B
A& 2o U3k EPAS} National Cancer Institute ©]o]
H o] 28 F3slct. ISS= EFE¢) 33tEAd) g
AL EY of & 45289 Hl(ratio of greater -
than-additive) ¢} B7}22-Ht} A& A5 &8(ratio of
less-than-additive) 2] H] & ¥l sl= 715 H| & AAbsic},
AT O] F ISSTE =F TEY 2L udR] g
k& A it

rir

S SAMAA

7) Physiologically Based Pharmaco—Kinetic
(PBPK), PBPK/Pharmaco—Dynamic (PD), 12|
1 HENQI R EH T 2HA| (Quantitative
Structure Activity Relationships: QSAR)

PBPK, PBPK/PD 7|&& EFE 5452 EAlo) 34
7] 93te] AR E A 5 7] F8Ed EFEAA 2
3}8tE-d o] PBPK, PBPK/PD Rdlo] A3 zhgo] whA)s}
= A, FE2E T Ui AN A A 2l G235

AYAEE vage s AVt B 7)1He) B e A

8 o] %9, RdE ThE =& A2 ) B4 F
22 JFE dS37] A8t AMSE o & B9, o)¥
2] PBPK models& FH oA toluened} xylened] A%
2o BEG LFE =& Y AT E e =& A
ATANAAN AFx =22 Y4shy] A5t a28la
AL trichloroethylened? 1,1-dichloroethylene 2]
=43} keponed} carbon tetrachloride®] &4} o

g 1A gEEgs] 9XE gebay) st e

Aok, Az AN ] A AL Frale] Hotel HH 349
A 24, toluene} dichloromethane?] HF= <17k
A A} dichloromethaned] €)%} carboxyhemoglobine-
mia®] F=9) toluene A E2¢] EIE Hr}sl7)19)8
o PBPK/PD R o] AM-HE A A5t T},

QSARLE -89 181 37]-8N B8 A, 2zl
AR st 28 2a% 24 AE Fr)spr)9 st
ARE-Hoi 30,
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PBPK ¥ PBPK/PD Rdl& A5 24 7|He] 7}4dS A
F317] 918t 28l s FEo] W FRAE LAY
k= A& &3] 9381, o] g HF0) TR EFE
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G =2 AL E B UE F83H AHS-E

% e,

=4
g8 E

BFEHNA Al Y3 o) NE e &
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Hez, 5 243 2 Ad 9= 3EHEE 4 2
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