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1)

(2- ) (DEHA)
2)
Q invitro ( -1)
DEHA 10*M
(CERI, 2002)
DEHA 1mM
(Nishiharaet.al., 2000)
HelLa
DEHA 10M-10°M (CERI,
2002)
DEHA 10*M
(CERI, 2003)
DEHA 10™-10° M
(CERI, 2003)
DEHA
(CERI, 2003)
2 ( -2
(OECD )
SD (200 ) DEHAO 40 200 1,000 mg/kg/day 3
SD (20 ) DEHA O 40
200 1,000 mg/kg/day 17a - 0.6p g/kg/day 3
(CERI,
2002)
(OECD )
SD (8 ) DEHAO 50 200 1,000 mg/kg/day
10
SD (8 ) DEHA O 50



200 1,000 mg/kg/day 10 0.2

gkg/day 10
(CERI, 2002)
SD (8 )
DEHA 0 40 200 1,000 mg/kg/day 28-33 1,000
mg/kg/day (5/10) (/10) (4/10)
(CERI, 2003)

ICR (8-10 ) DEHAO 05 1.0 50 10.0mL/kg (0 460 920 4,600
9,200 mg/kg ) 9,200
mg/kg

(Singh et d., 1975)
SD ( ) DEHAO 1 5 10mL/kg(0 920 4,600 9,200 mg/kg
) 5 10 15 920 mg/kg/day
4,600 mg/kg/day 9,200 mg/kg/day
( ) (Singh et al., 1973)
Wistar 7 17 DEHA 0 200 400 800 mg/kg/day
Fo 800 mg/kg/day 400 mg/kg/day
F 800 mg/kg/day
( 21 ) = 21

(Dalgaard et al., 2003)

SD (14 ) 1 22 DEHA O 300 1,800 12,000 ppm (O
28 170 1,080 mg/kg/day ) 170 mg/kg/day

1,080 mg/kg/day
(NOAEL) 28 mg/kg/day
(Hodge, 1991)

Alpk:ApfSD (21 ) DEHAO0 300 1,800 12,000 ppm (0O 23 1,200
2,400 mg/kg/day ) 10 36 1
2,400 mg/kg/day
(NOAEL) 1,200 mg/kg/day (German
Chemical Society, 1996; Tinston, 1988)
DEHA 2- (2EH) F344 (42-43
) 0 25 125 250 500 mg/kg/day 13 0 50 150 500 mg/kg/day
24



B6C3F; (4961 )
(Astill et al., 19963, 1996h)

3
(@) (-1 (IARC, 1982; IARC, 2000; German Chemical Society, 1996; US.NTP, 1982)
LDso -1
-1
LDsp 15,02109;(25,000 7,39nig—/s§:ooo 12,900 mylkg
LCso
LDso 8,410 15,100
mg/kg
LDso 900 mg/kg 540 mg/kg
LDsy >5,000 mg/kg >46,000 mg/kg >38,000 mg/kg
*
@ ( -3
B6C3F, (6 ) DEHAO 3,100 ( ) 6,300 12,500 25,000
50,000 100,000 ( )ppm (0 465 945 1,875 3,750 7,500 15,000 mg/kg/day
) 14 100,000 ppm
50,000 ppm 25,000 ppm
B6C3F, (6 ) DEHAO 1600 3,100 6,300 12,500 25,000 ppm (0 240
465 945 1,875 3,750 mg/kg/day ) 13 3,100 ppm
6,300 ppm 25,000 ppm USNTR,
1982
F344 5 ) DEHA 0 3,100 ( ) 6,300 12,500 25,000 50,000
100,000 ( )ppm (0 155 315 625 1,250 2,500 5,000 mg/kg/day ) 14
100,000 ppm 1 50,000 ppm
25,000 ppm 50,000 ppm
(USINTPR, 1982) F344 5 ) DEHAO
1,600 3,100 6,300 12,500 25,000ppm (0 80 155 315 625 1,250 mg/kg/day )
13 12,500 ppm

(USNTP, 1982)



F344 ( ) 0,20,000 ppm 3

(Moody &
Reddy, 1978; Reddy, 1981)
SD (8 ) DEHA O 40 200 1,000 mg/kg/day 28-33
200 mg/kg/day 1,000 mg/kg/day
(CERI, 2003)
DEHA 2- (2EH) B6C3F, (49-61
) F344 (42-43 ) 0 25 125 250 500 mg/kg/day
13 500 mg/kg/day
( CoA ) (Adtill et al.,
19964)
4)
D ( -2
invitro
DEHA (CMA,
2000z; Dirven et a., 1991; Kubo et a., 2002; Simmon et al., 1977) DEHA DEHA
2EH SD 2,000 mg/kg/day 15
Ames
(DiVincenzo et al., 1985)
TA1535/pSK 1002 umu (Degirmenci et al., 2000)
DNA (German Chemical Society, 1996; LBI, 1982b)
(German Chemical Society, 1996; LBI, 1982a; M cGregor
et al., 1988) BALB 3T3

(HSDB, 1998; LBI, 1982c; Microbiological
Associates, 1984)
invivo B6C3F; 2
(German Chemical Society, 1996; LBI,
1982d)
(Woodruff et al.,1985) ICR DEHA



9,200 mg/kg

(Singh et al.,1975) F344
25,000 ppm 2 DNA 8-
(8-OH-dG) (HSDB, 1998; Takagi et al., 1990)
-2
*
invitro TA98 TA100 TA1535 Simmon et
TA1537 TA1538 a., 1977
WP2uvr 5,000 pug/plate (SO +/-)
TA97 TA98 TA100 TA102 Driven et
0.5- 1,000 ug/plate  (S9 +/-) a., 1991
TA1535 TA1537 TA1538 CMA,
TA98 TA100 138-138,000 pg/plate (S9 +/-) 2000a
TA98 TA100 0.01, 1 mM Kubo et d.,
S9(+/-) 2002
umu TA1535/pSK 1002 Degirmenci
SO(+/-) et a., 2000
DNA German
UDS( DNA ) Csfz)eml ca
924 pg/mL ciety,
ho 1996
LBI,
1982b
L5178Y Germ_an
(S9-): 57.8 - 924 pg/mL Cheml ca
(S9 +): 14.4 - 231 pg/mL Society,
1996
LBI, 1982a
L5178Y (S9+/-) 3125 German
- 5,000 pg/mL Chemical
Society,
1996
McGregor
et a., 1988
BALB3T3  (S9+) HSDB,
48 1998
007 07 7 28 42pL/mL
LBI, 1982c
BALB3T3  (S9-) HSDB,
20-24 1998
0.03 0.01 01 0.3pL/mL ) .
Microbiolo
gica
Associates,
1984




invivo ( 2 B6C3F, ( ) 5,000 German
) mg/kg/day Chemical
Society,
1996
LBI, 1982d
Woodruff et
20,000 ppm a., 1985
5,000 ppm
ICR Singhetal.,
(0 460 920 4,600 9,200 mg/kg | 9,200 mg/kg 1975
)
F344 HSDB,
(25,000 ppm 2 ) DNA 8- 1998
(8-OH-dG) ,
Takagi et
al., 1990
*
invitro TA98 TA100 TA1535 DiVincenz
TA1537 TA1538 oeta.,
S9 (+/-) 1985
DEHA 2EH SD 2,000
mg/kg/day 15
*
2 ( -3 -4)
B6C3F, (6 DEHA 0 12,000 25,000 ppm (0 1,800 3,750 mg/kg/day
) 103 12,000 ppm
(0 12,000 25,000=1/50 14/50 12/49) 25,000 ppm (0 12,000
25,000=6/50 8/49 15/49) 5
F344 DEHAO 12,000 25,000ppm (0 600 1,250 mg/kg/day ) 103
(USNTP, 1982)
DEHA DNA (Replicative DNA
Synthesistest RDS test) B6C3F; F344 DEHA
B6C3F; (7 ) 0 015 03 06 12 25%(0 343 808 1,495 3,075
5330 mg/kg/day ) F344 (9 ) 0 015 03 06 12 25 5%(0
144 282 577 1135 2,095 3140mgkgiday ) 1 4 13

5-bromo-deoxyuridine (BrdU)

BrduU




1 (Lakeetal.,
1997) 344 ) DEHA 3.78 mmol/kg
DNA 2 DEHA 0.7 mmol/kg
SD 2x 10° mmol/kg (Busser & Lutz,
1987)
DEHA 2EH (2- B6C3F,; 7 )
0 50 200 750 mg/kg/day 18 F344 (6 )
0 50 150 500mgkg/day 24 5
750 mg/kg
(Adtill et al.,
1996b)
(IARC International Agency
for Research on Cancer) DEHA 3(
) (IARC, 2001)
-3
US.EPA (1993) C IRIS, 2002
EU ECB, 2000
USNTP US.NTP, 2000
IARC(2000) 3 IARC, 2001
ACGIH ACGIH, 2001
, 2001
5)
DEHA
6)
DEHA
DEHA 2- e
24




24

(Bergman & Albaus,1987)

DEHA 1
DEHA (2- ) (MEHA) 2-
(2EH) MEAH 2EH
2EH 2- (EHA)
EHA 2-
-1,6- (diEHA) w-1- 2- -5
(5-OH-EHA)  2- 5 - (keto-EHA)
48
(German
Chemical Saociety,1996)
DEHA
8.6% EHA (Loftus et.d.,
1993 ;1994)
DEHA DEHA
in vitro
DEHA EHA
MEHA 2EH EHA
Swiss Wistar DEHA
(Cornu et al.,1992) in
vivo DEHA B6C3F, F344
(Keith et a.,1992)
DEHA
(2- )
B
DEHA (2-
) (Reddy
et.al.,1986)



2 3 CHZCH3
\/\)\/OH — \/\)\/OTCHz(}IzCHzCHz—COOH
C" @
! i
CHZCHS
\/\)\/ HOOC-CH,CH,CH,CH~CO0H
— OH
®) 4
\/\)012043
) COOH
I
' '
CHZCHB CH2CH3
B MCOOH HOOC\/\)\COOH
OH l (6)
CH,CH, l
\H/\)\com
o) ®)
1) 2- (DEHA)
2 2- (MEHA)
(3) 2- (2EH)
4
(5) 2- (EHA)
(6) 2- -1,6- (diEHA)
(7) 2- -5 (5-OH-EHA)
(8) 2- -5- - (keto-EHA)

(2- ) (German Chemical Society,1996)



in vitro

invivo
28 1,000 mg/kg/day
DEHA 920 mg/kg/day
4,600 mg/kg/day
DEHA 9,200
mg/kg DEHA
1,080 mg/kg/day
170 mg/kg/day
in vitro in vivo
DNA
IARC DEHA
3( )
14 1
(in vitro)

11



(15,000u g/kg/day
)

(600 mg/kg/day)

12
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-1 in vitro
ER ER IC50  >10*M ER CERI, 2002
ERa ) (E2 1.1x 10°M)
AR AR RBA AR CERI, 2003
AR )
Ga4 DNA REC10: >100 M ER Nishihara et
ER (E2: 3x 101°Mm) al., 2000
Gad4a
TIF2 B -
ER ER 101-10°M ER CERI, 2002
HelLa (E2 PC50: <10 M)
10™1-10°M
10™-10°M AR CERI, 2003
( )
AR AR
cv-1
10"-10°M
AR CERI, 2003
( 10%-10 M
)
AR AR
CHO-K1 10" 100 M 5x
10°M  DHT
101-10°M (DEHA)
5x 10°M (DHT)
ER E2 17B - REC10: 107 E2 10
AR: ; DHT:
-2
3 0 40 1,000 CERI, 2002
SD 24 mg/kg/day
20 ) 0 40 1,000
6 / mg/kg/day
+17a -
0.6 png/kg/day
10 0 50 200 1,000 CERI, 2002
(sb 24 mg/kg/day
6 0 50 200 1,000
) mg/kg/day
;
0.4 mg/kg/day
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28-33 0 40 200 1,000 1,000 mg/kg/day CERI, 2003
(S YW 28 mg/kg/day (5/10) (1/10)
8 (4/10)
0 /7 /
)
3,3,5- Ts
Ta
TSH LH
FSH
(Testosterone)
(Estradiol)
1 0 05 10 50 10.0(9,200 mg/kg Singheta,
(ICR ) mL/kg 1975
8-10 8 (0 460 920 4,600
10 / 9,200 mg/kg )
5 10 15(0 1.0 5.0 10.0 mL/kg|4,600 mg/kg Singhetdl.,
(SD ) (0 920 4,600 9,200(9,200 mg/kg ( ) 1973
mgkg )
5/
7- 17|0 200 400 800 400 mg/kg/day Dalgaard et
(Wistar ) mg/kg/day al., 2003
20 / 800 mg/kg/day
21 )
21
1-22 0 300 1,800 12,000({170 mg/kg/day Hodge, 1991
(Alpk:ApfS 22 ppm
D ) (0 28 170 1,080 |1,080 mg/kg/day
14 mg/kg/day )
24 |/
(NOAEL)=28 mg/kg/day
1 0 300 1,800 12,000|2,400 mg/kg/day German
(Alpk:ApfS ppm Chemical
D ) 10 (0 23 1,200 2,400 (NOAEL)=1,200 mg/kg/day | SOciety, 1996
:2115 / % mokglday ) Tinston, 1988
:30 /
2- (2EH)
49-61 0 25 125 250 Adtill, et al.,
(B6C3F; 13 500 mg/kg/day 1996a
) 49 0 50 200 750 Astill, et a.,
18 mg/kg/day 1996b
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(F344

42-43 0 25 125 250 | 500 mg/kg/day Adtill, etal.,
13 500 mg/kg/day 1996a
42 0 50 150 500 | 500 mg/kg/day Adtll, et al.,
24 mg/kg/day 1996b
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-3

14 0 3,100( ) 6,300 :50,000 ppm USNTP,
(B6C3F, 12,500 25,000 50,000 1982
) 100,000( ) ppm :25,000 ppm
(0 465 945 1875 3,750 100,000 ppm
5 / 7,500 15,000 mg/kg/day )Y
13 0 1,600 3,100 6,300 12,500 | :3,100 ppm USNTP,
(B6C3F, 25,000 ppm 1982
) (0 240 465 945 1,875 3,750| :6,300 ppm 25,000
mgkgday )" ppm
10 /
14 0 3,100( ) 6,300 :50,000 ppm USNTR,
(F344 12,500 25,000 50,000 1982
) 100,000( ) ppm 25,000 ppm
(0 155 315 625 1,250 2,500 50,000
5 / 5,000 mg/lkg/day  )? ppm
100,000 ppm 1
13 0 1,600 3,100 6,300 12,500 (12,500 ppm USNTP,
(F344 25,000 ppm 1982
) (0 80 155 315 625 1,250
mgkgday )2
10 /
3 20,000 ppm Moody &
(F344 ) Reddy, 1978
Reddy, 1981
8 |/
28-33 0 40 200 1,000 mg/kg/day [200 mg/kg/day CERI, 2003
(SD Y[ 28
8 1,000 mg/kg/day
10 / / )
D 150 g/kg/day 2 50 g/kg/day / German Chemical Society, 1996
2- (2EH)
13 0 25 125 250 500 mg/kg/day|500 mg/kg/day Astill et al.,
(B6C3F, 1996a
)
49-61
10 /
13 0 25 125 250 500 mg/kg/day|500 mg/kg/day Astill et al.,
(F344 1996a
)
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42-43
10

CoA
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DEHA
103 0 12,000 25,000 ppm : 12,000 ppm USNTP,
B6C3F, (0 1,800 3,750 mg/kg/day | 25,000 ppm 1982
)P
6
50 /
103 0 12,000 25,000 ppm USNTP,
F344 (0 600 1,250 mg/kg/day 1982
)?
5
50 /
n 150 g/kg/day 2 50 g/kg/day / German Chemica Society, 1996
DEHA DNA RDS test
1 4 10 015 0.3 0.6 |BrduU Lakeetal.,
B6C3F; 13 12 25% DNA DEHA 1.2, 25%| 1997
BrdU DEHA|(0 343 808 BrdU
7 1,495 3,075
58 / 5,330 mg/kg/day
)
1 4 |0 015 0.3 0.6 |BrdU DEHA 25,5% 1 Lakeetal.,
F344 13 12 25 5% DNA BrdU 1997
9 BrdU DEHA|(0 144 282
58 |/ 577 1,135 4 13
2,095 3,140 BrdU
mg/kg/day )
3.78mmol/kg BrdU BrduU Busser &
F344 DNA Lutz, 1987
4
2EH
18 0 50 200 750 mg/kg/day 750 mg/kg/day Astill et al.,
B6C3F,; (7 ) 1996b
;
50 /
2 0 50 150 500 mg/kg/day Astill et al.,
F344 (104 ) 1996b
6
50 /
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