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Bioconcentration of organic chemicals in fish is considered to be one of the most important factors deter-

mining the fate of chemicals in aquatic environment, and thus, the exposure levels to human and environmen-

tal organisms. Under the Chemical Substances Control Law of Japan, bioconcentration testing is, therefore,

one of the principal requisites for the registration of a new chemical of which the intended volume is beyond

the specified criterion. On the other hand, in order to reduce the burden of laboratory testing and also to pro-

vide early warning for possible hazard of a chemical, bioconcentration predictions by utilizing such a descrip-
tor as 1-octanol/water partition coefficient can be partly applicable to the registration purpose under the law.
This report presents an overall picture of applicable methods for the prediction especially that based on
restricted permeability of molecules, which we have contributed partly to the introduction of a new criterion

through the national survey project funded by METI.

gooo

20060 2000000000 O000O00OUNEPOO
oooooooooooIccMOOoOoOooooooo
O000oo0o0o0ooo000oooooSAICMM
oobooboOooooobooooOobooOoooon
coooooboooobozozoDoOOOOOOOOO
obOoboOooooooOooobOoobOOooOooDbOon
os200000000000000000O0BOO
ooooICCAODOOOOODOODODODDDODDO
oooooooooooooGepSOOooOOOoOOO
OoSAICMO O 00000000 oooooooo
obOoocoOooooooOooobOobobOOooOooDbOon
obOoocoOooooooOooobOobobOOooOooDbOon
obOoocoOooooooOooobOobobOOooOooDbOon
obOoboOoooooooobOobobOOooOooDOon
ooooo

O00O0O0O0OOSAICMOOOOOODODOOOOO

44

gobobboobooooobbboooooobobbbo
O0o0O0PRTOOOOOOUOODOODODOODOPOPSO
gobobboobooooobbboooooobobbbo
gobobobooooobbbooooobbbbo
gobobobooooobbbooooobbbbo
gobobobooooobbbooooobbbbo
gobboobooooobbbooooobobbboo
gobboobooooobbbooooobobbboo
ggbobooboobbooboobbooboo
ooodoz2e0400000000D00000C0O0OO
0ooooPBTOPOPsODODODOOOODOOODOO
goooooooowvw40ogoooooooog
ggbobobooboboobobooobobo
gobgooboboobooboobobooboo
gobgooboboobooboobobooboo
goooobbboooobbbbooooobbog
1-000000/00000000000000DOO
gbogboboobobooboooboobdg

oooo 2006-1



gooooooboobooobocbooooooooon
oboooOooooooobOoobOOobobOOoonoon
oboocoOooooooobOOoobOOobobOOoonoon
oboocoOooooooobOOoobOOobobOOoonoon
oooooooooooo

ooood

goooooooooooooooo73nooon
oOooooooozoe04c0200000000000
0000000MODO0OD00000000000
oooobooboooooboobocooobooooooon
000@O0D00000000000000000
00000000000000®O00000000
0000000o0oUoooooooooooooiot/
oboooooooooobooboooooonoon
obobooooooboocboobooobobooooomm
@DoD00000D0D0D0D00000000000on

gbooooooboobooobocbooooooooon
Oo00000Fg.10000C0O0O0O000O0O0OOO
ooooooooooooooooooooooilo
oboboboooooooobooboboooonoon
oboboboooooooobooboboooonoon
OoooooooooooooooopecBOOOO

ooooooooobooobooooobooooonn

goboooooboobooooooboooboobooooo
oboboboooooooobooboboooonoon
obooooooooooboobooboboooDooon
goooobooooobooooooboooboobooooo
goooobooooobooooooboooboobooooo

gooooboobooobobooboo

cooOooocobOOoOooobOOoOoooboOoooon
coooooooobOooboooOooboOoobooon
goooiloooooooo

gooog

1o0oooon
oobooboooboobooobooboooooboon
cbOooooooobOoobooOoobooobooon
cbOooooooobOoobooOoobooobooon
cbOooooooobOoobooOoobooobooon
000000000oooovo

O Bioconcentration0 O O 0000000000
oo0od00oU0O0oUdooOooUuoUooouooogo
JUoo0d00oU0oUdooUooUuoUooouoooo
0 0O 0O O O O Bioconcentration Factor(l O O BCFO
d000d00000UoUoooo
BCFOOOOOOOOOOO/O000000000

0 BioaccumulationO O O O O (I O O O Bioconcen-
tration0 0000000000000 DOODOOO
oooobooooooo

O Biomagnificationd OO OO0 00O O0O0O0O00O M
oo00d00o0o0o0oOoOooUooooooogo
000000000 oUUUUoUoUoUooOoOooo

oJ0o0doooU0U0ooooUoUooooooooo
O O 0O Biomagnificationd 0 O O Bioaccumulation 0 [

I(E:)}(llstn}g ! New Chemicals | Chemicals for certain use with extremely low
ermicals > potential for release into the environment
>1ton/y Ready
biodegradable
8 » Notregulated €
Persistent .
Not highly

bioaccumulative
| 1-10 ton Prior verification |

Highly bioaccumulative

Type I Monitoring
Chemical Substance

I

Not toxic

Not regulated

Class I Specified
Chemical Substance

Acute
ecotoxicity test

Screening
level toxicity test for
mammals

Suspected
long-term toxicity

J1X0) JON

Has ecotoxicy

Type III Monitoring

Type II Monitoring Chemical Substan
Chemical Substance R P

Government dire:cts manufactures and
importers to invelstigate long-term toxicity

\ 2 Y
Class II Specified
Chemical Substance

BGEEEM  Framework for evaluation and regulation under the Chemical Substances Control Law of Japan

oooo 2006-1

45



obooooooooooboobooboo

oooodoooooouoooooooooooon
oo0od0doUoooO0oUuooOooUooooooo
oo0od0doUoooO0oUuooOooUooooooo
oo0od0doUoooO0oUuooOooUooooooo
oo0od0doUoooO0oUuooOooUooooooo
000000 BioconcentrationD D OO0 OO0 OO0
O000U0DOoUDoUOoOoUOoOOBCFOOOOO
oUoo0d0doUooUoOooUuoUOooUoooooo
ODUOO0OO0O0OBCFULOOUUDODODOUOOOOOO
000000000 Biomagnification 0 0O 0O O 0O O
oooooo

200000000000
gooobooobooobooobooooobooo
OFig.200000000000O0O0O0O0OODOOO
coooO0ooooooOobOOoOooobooOobbOOoooon
[LCso] O 1/100000200010000000000
cooooooooooooooooboo280000
obOoboooooooooboboboooOooDon
obOoboooooooooboboboooOooDon
OO0OBCFOOUOOODOOOOODODOFg. 3IOODO
coooooooogosbenooOooooonon

Water  Test item

&
v

P .

Cw

k1l and k2 : Uptake and depuration rate constants
Cw and Cf: Concentrations of a chemical in the water and fish
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BGEEM  Relationship between BCF and logP of ex-
isting chemicals under the Chemical Sub-
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B-2-a : Channel transport
B-2-b : Carrier transport
C Energy-dependent transport
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C-2 : Active transport

C-2-a : Primary active transport
C-2-b : Secondary active transport
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D-1: Pinocytosis
D-2 : Phagocytosis

QOOO00000000000000O000000

00000000 poredd OO dchanneld OO0
gdooobooboooobobooouoboood
gdooobooboooobobooouoboood
dddddoooooooooooooopPsOOO
0oo0oooo2o

Ps = (Ndp?/ (12Na) dcdm)) - (1-dc/dp)? -
{123 B - [1/F(dc/dp,B)2B B} (Eq.1)

O00dp0O00D000O0dc00O00000D00Odm
000000ONAO AvogadroO ONO OO OOONO
O0O0F@c/dp, DO OO0 OO0OOOOBROOOO
0000 [0,dpde)/2]0 0000000100 Stokes-
EinstenO OO0 20000000000000000
ooooooooooo3goopooooooooo
goobbooooobbbooooobobobbooo
O0000DOO0DODOooOoopPO0OODOOOO
goobboboooobobbboooobboboboo
goobboboooobobbboooobboboboo
goboobogoobd

@000000000000000000

gobobooouooobbooooooboobbooog
OCO0PmO0O0OO0ODOOOOODDOODOOODOOOO

47



oboooooooooobooboooboo

OCKmOO0O0O0O0DmOOOO0O0O0O0

Pm =Dm - Km/dm (Eq. 2)
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Dm o« 1/ MW1/2 (Eq. 4)
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Pobs = Daq/ (2daq) (Eq. 6)
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L1578 Various pathways through a gill in consid-
eration of its morphological structure

Respiratory Pathway

Nonrespiratory Pathway
(through chloride cell etc.)

Transcellular ¢ Related compounds :

o Related compounds :

pathway Small molecules (Hydropho- ~ Hydrophilic macromolecules
bic and hydrophilic mole- ¢ Estimated mechanism :
cules) Energy-dependent active
¢ Estimated mechanism : transport or vesicular
Simple diffusion in the mem-  transport through the
brane of respiratory cells tubulovesicular system of
o Estimated controlling factor:  chloride cells
Hydrophobicity and the e Estimated controlling factor :
steric size of molecules Uncertain
Paracellular ® Related compounds : e Related compounds :
pathway Hydrophilic small molecules ~ Hydrophilic small molecules

(excluding ions)

o Estimated mechanism :
Flux or Diffusion in aqueous
phase through the deep tight
junction between respiratory
cells

o Estimated controlling factor :
Steric size of molecules

(including ions) and
hydrophilic macromolecules
e Estimated mechanism :
Flux or Diffusion in aqueous
phase through a shallow tight
junction (a leaky junction) or
the tubular reticulum in
chloride cells.
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1:151 8 Threshold values with regard to MW proposed for the uptake of several compounds

No. Researcher Compound Fish species Threshold
(Year) [Related BCF]
1 Zitko et al. (1976)1® 11 halogenated biphenyls and 2 halogenated benzenes Atlantic salmon MW 600
(MW: 223~546) [BCF 0]
2 Anliker et al. (1988)19 23 disperse dyestuffs, 16 halogenated aromatic hydrocarbons,2 ~ Unexplained MW 500
organic pigments, 1 optical brightener and 1 triazine herbicide [BCF < 100]
(MW: 147~944, logP : 1.77~11.20)
3 Dimitrov et al. (2003)29 610 nonionic compounds, 84 ionic compounds Unexplained MW 700
(MW: Unexplained, logP : -3.98~13.98) [BCF < 100]
4 Martin et al. (2003)2D) 5 perfluorocarboxylates, 2 perfluorosulfonates Rainbow trout Uncertain
(MW: 400~714, Number of fluorine atoms: 13~27, (MW > 700)
Perfluoroalkyl chain length: 6~13)
5  Brooke et al. (1986)22  ca. 30 Chlorohydrocarbons Unexplained Uncertain
(MW: ¢a.100~ ca.400) [Maximum BCF at
around MW 300]
6  Yakata et al. (2003)29 7 Aryl fluoroalkyl ethers Carp Uncertain
(MW: 292~498) [Maximum BCF at
MW 300~430]
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The minimum diameter of the circular cylinder circumscribing
the conformation of a molecule which is optimized by molecular
mechanics etc., or the second-longest axis of the box (y axis)
which circumscribes the optimum conformation. The diameter
is also expressed as the “minimal internal cross section”.

PEEME  Effective cross sectional diameter (Deff)
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BN Relationship between logBCF and MW of
existing chemicals under the Chemical
Substances Control Law of Japan
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