EXTEND2010

25

25

13.07.26




15

13

13

24

25

13

PBDE#209

PBDE#209

PBDE#209

PBDE#209

PBDE#209



24

2,4-



(oP)
(oN)

(oP)

(oP)

(oP)

PBDE#209

(oP)
(oN)

(oP)

(oP)
(oN)

(oP)

(oP)
(oN)

(oN)

oP
oN

(oP)

(oP)
(oN)

(oP)

(oP)

(oP)

(<)




(o4 B
(@] (@)
m N —
(@] (@)
PBDE#209
_ m N
2,4- — o
4- o —
m N —







3 3

(p-

23

T

24






1) Toth (1991) 6.25 125 25mgkg/day 23
LE ( 19 2 25 27
) 6.25mg/kg/day
12.5mg/kg/day
(lateral head displacement)

2 Toth (1989) 12,5 25 50mgkg/day 21
LE ( 2 )
12.5mg/kg/day
head displacement) 50mg/kg/day
125 25 50mgkg/day 21 LE
( 48 )
50mg/kg/day
25 50mgkg/day 3 ( 5 ) LE

( 3 )



@ ) 28 35 42 )

3) Kluwe (1983 75mg/kg 15 F344
( 25 75 )
( 25 75 ) ( 1 )
( 25 75 ) ( 3 )

4) Omura (1995 31.3mgkg 12

Wistar (
) ( )

1) Milby  (1981) Shell Chemical Texas Deer

Park Chemical Plant(1948 5 ) Louisiana  Chemical

Plant(1955 4 )

( Texas 44 Louisiana 84 )
( 0 )

Toth GP, Stober JA, Zenick H, Read EJ, Christ SA and Smith MK (1991) Correlation of sperm
motion parameters with fertility in rats treated subchronically with epichlorohydrin. Journal of
Andrology, 12 (1), 54-61( 1 )

Toth GP, Zenick H and Smith MK (1989) Effects of epichlorohydrin on male and female
reproductionin Long-Evans rats. Fundamental and Applied Toxicology, 13 (1), 16-25.( 2))

Kluwe WM, Gupta BN and Lamb JC (1983) The comparative effects of 1,2-dibromo-3-
chloropropane(DBCP) and its metabolites, 3-chloro-1,2-propaneoxide(epichlorohydrin),
3-chloro-1,2-propanediol (alphachlorohydrin), and oxalic acid, on the urogenital system of male
rats. Toxicology and Applied Pharmacology, 70 (1), 67-86.( 3))

Omura M, Hirata M, Zhao M, Tanaka A and Inoue N (1995) Comparative testicular toxicities of
two isomers of dichloropropanol, 2,3-dichloro-1-propanol, and 1,3-dichloro-2-propanol, and their

10



metabolites alpha-chlorohydrin and epichlorohydrin, and the potent testicular toxicant
1,2-dibromo-3-chloropropane. Bulletin of Environmental Contamination and Toxicology, 55 (1),
1-7.( 4)

Milby TH, Whorton MD, Stubbs HA, Ross CE, Joyner RE and Lipshultz LI (1981) Testicular
function among epichlorohydrin workers. British Journal of Industrial Medicine, 38 (4), 372-377.

( 1)

1) Ungvary (1981) Jol 3,000mg/m3(=691ppm ) 9
48 CRY
176-
2) Andersson  (1981) o 2,000ppm( ) 3 ( 6 )
SD
m 2,000ppm( ) 3 ( 6 ) SD
P 2,000ppm( ) 3 ( 6 ) SD
1) Xiano (2001) 1994 1996
( 24 103.34mg/m?3
42.73mg/m3 8.21mg/m?3 11
1.32umol/L. 10 5.6 Tumol/L) (
37 1 1
)
Y- c4
Y-
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Ungvary G, Varga B, Horvath E, Tatrai E and Folly G (1981) Study on the role of maternal sex
steroid production and metabolism in the embryotoxicity of para-xylene. Toxicology, 19 (3),
263-268.( 1 )

Andersson K, Fuxe K, Nilsen OG, Toftgard R, Eneroth P and Gustafsson JA(1981) Production of
discrete changes in dopamine and noradrenaline levels and turnover in variousparts of the rat

brain following exposure to xylene, ortho-, meta-, and para-xylene, and ethylbenzene. Toxicology
and Applied Pharmacology, 60 (3), 535-548.( 2))

Xiao G, Pan C, Cai Y, Lin H, and Fu Z (2001) Effect of benzene, toluene, xylene on the semen

quality and the function of accessory gonad of exposed workers. Industrial Health, 39 (2),
206-210.( 1))

1) Zorrilla  (1994) 125 25 50 100 200mgkgday 22 41
Wistar 125
25mg/kg/day 25mg/kg/day
25mg/kg/day 100mg/kg/day
200mg/kg/day
125 25 50 100mgkg/day 22 21 Wistar
25 100mg/kg/day
50mg/kg/day
(100mg/kg/day ) 50mgkg/day
100mg/kg/day
2) Connor  (1996) 50 150 300mgkg/day 21 3
SD 50mg/kg/day

12



50 150 300mgkg/day 21 3 ( 176

10pg/kg/day ) SD
50mg/kg/day 150mg/kg/day
3) Eldridge (1994) 100 300mg/kg/day 14 23 SD
( ) 100mg/kg/day
300mg/kg/day
(cornified) (nucleated)
100 300mgkg/day 14 23 F344 (
) 300mg/kg/day
(cornified) (nucleated)
4) Laws (2009) 188mg/kg Wistar (9:00
15 )
1) Connor  (1996) 0.01 0.1 1 10uM(=2.02 20.2 202 2,020pg/L)
1 MCF7
001 0.1 1 10pM(E=2.02 20.2 202 2,020pg/l) 24
MCF-7( ) (
)
10pM(=2,020pg/L) 5 PL3(
URA3 )

13



2) Balaguer  (1996) 01 1 2 10uM(=20.2 202 404 2,020ug/L)

24 HelLa( )
( )
3) O’Connor  (2000) 001 0.1 1 10uM(=2.02 20.2 202 2,020pg/L)
3 ( ) (
B )
4) Sanderson  (2001) 30pM(=6,050pg/L) 6
1) Tran (1996) 0207 0414 2.075uM(=41.8 83.5 419pg/L) 12
DY 150( ) (
B )
2.075nM(=419pg/L) 176 0.5nM
B-
10uM(=2,020pg/L) 176- 2nM
2) Tennant (1994a) 1 10 50 100 300mgkg/day 23 2
( 2 176- 0.15pg/rat ) SD
50mg/kg/day
20 100 300mg/kg/day 3 ( 2 3
176 2ug/rat ) SD
300mg/kg/day
50 300mg/kg/day 2 ( 2 3 176-
Ipg/rat ) SD
300mg/kg/day
3) Tennant (1994b) 50 300mg/kg/day 2
SD 300mg/kg/day
(388)(c o )
4) Tennant (1994b) SD
100uM(=20,200pg/L) 176- 5nM

14



5) Connor ~ (1996) 001 01 1 10pM(=2.02 20.2 202 2,020pg/L)

1 MCF-7
176- 1nM
001 0.1 1 10pM(E=2.02 20.2 202 2,020ug/L) 24
MCF7( ) (
)
174 0.8nM
6) O’Connor  (2000) 0.01 0.1 1 10pME=2.02 20.2 202 2,020pgL)
3 ( ) (
b )
176 0.3nM &
7) Sanderson  (2001) 30pM(=6,050pg/L) 6
176
100nM
1) Fan (2007) 0.1 1 10uM(E=20.2 202 2,020ug/L) 48
NIH3T3 ( 1
I )
0.1uM(=20.2ng/L)
10puM(=2,020ug/1) (48 )
H295R ( 1 I
)
10uM(=2,020ng/L) 40 KGN
CYP19 mMRNA CYP19
2) Sanderson  (2000) 0.3 1 3 10 30pM(=60.5 202 605 2,020 6,050pg/L)
24 H295R
0.3uM(=60.5pg/L)
30pM(=6,050pg/L) 24 H295R
CYP19 MRNA
3) Sanderson  (2001) 0.3 1 3 10 30uM(=60.5 202 605 2,020 6,050pg/L)

15



24 JEG-3
1pM(=202pg/L) CYP19

Zorrilla LM, Gibson EK and Stoker TE (2010) The effects of simazine, a chlorotriazine herbicide,
on pubertal development in the female Wistar rat. Reproductive Toxicology, 29 (4), 393-400.(

1) )

Connor K, Howell J, Chen I, Liu H, Berhane K, Sciarretta C, Safe S and Zacharewski T (1996)
Failure of chloro- S-triazine-derived compounds to induce estrogen receptor-mediated responses in
vivo and in vitro. Fundamental and Applied Toxicology, 30 (1), 93-101.( 2) 1) 5)

Eldridge JC, Fkenor-Heyser DG, Extrom PC, Wetzel LT, Breckenridge CB, Gillis JH, Luempert

LG, 3rd and Stevens J (1994) Short-ttrm effects of chlorotriazines on estrus in female
Sprague-Dawley and Fischer 344 rats. Joumnal of Toxicology and Environmental Health, 43 (2),
155-167.( 3))

Laws SC, Hotchkiss M, Ferrell J, Jayaraman S, Mills L, Modic W, Tinfo N, Fraites M, Stoker T and
Cooper R (2009) Chlorotriazine herbicides and metabolites activate an ACTH-dependent release
of corticosterone in male Wistar rats. Toxicological Sciences, 112 (1), 78-87.( 4))

Balaguer P, Joyeux A, Denison MS, Vincent R, Gillesby BE and Zacharewski T (1996) Assessing
the estrogenic and dioxin-like activities of chemicals and complex mixtures using in vitro

recombinant receptor-reporter gene assays. Canadian Journal of Physiology and Pharmacology,
74 (2),216-222.( 2))

O'Connor JC, Plowchalk DR, van Pelt CS, Davis LG and Cook JC (2000) Role of prolactin in
chloro-Striazine rat mammary tumorigenesis. Drug and Chemical Toxicology, 23 (4), 575-601. (

3) 6)
Tran DQ, Kow KY, McLachlan JA and Arnold SF (1996) The inhibition of estrogen

receptor-mediated responses by chloro-S-triazine-derived compounds is dependent on estradiol
concentration in yeast. Biochemical and Biophysical Research Communications, 227 (1), 140-146.

( 1)

Tennant MK, Hill DS, Eldridge JC, Wetzl LT, Breckenridge CB and Stevens JT (19944a) Possible
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antiestrogenic properties of chloro-Striazines in rat uterus. Journal of Toxicology and
Environmental Health, 43 (2), 183-196( 2)).

Tennant MK, Hill DS, Eldridge JC, Wetzel LT, Breckenridge CB and Stevens JT (1994b)
Chloro-Striazine antagonism of estrogen action: limited interaction with estrogen receptor
binding. Journal of Toxicology and Environmental Health, 43 (2), 197-211.( 3) 4))

Sanderson JT, Letther RJ, Heneweer M, Giesy JP, and van den Berg M (2001) Effects of
chloro-Striazine herbicides and metabolites on aromatase activity in various human cell lines

and on vitellogenin production in male carp hepatocytes. Environmental Health Perspectives, 109
(10),1027-1031.( 7) 3))

Fan W, Yanase T, Morinaga H, Gondo S, Okabe T, Nomura M, Komatsu T, Morohashi K, Hayes TB,
Takayanagi R and Nawata H (2007) Atrazine-induced aromatase expression is SF-1 dependent:

implications for endocrine disruption in wildlife and reproductive cancers in humans.
Environmental Health Perspectives, 115 (5), 720-727.( 1))

Sanderson JT, Seinen W, Giesy JP and van den Berg M (2000) 2-Chloro-S-triazine herbicides
induce aromatase (CYP19) activity in H295R human adrenocortical carcinoma cells: a novel
mechanismfor estrogenicity  Toxicological Sciences, 54 (1),121-127.( 2))

1) Stoker (1993) 6 12 25 50mgkg (13:00)
LE ( )
25mg/kg

6 12 25 50mg/kg (12:00) LE (
) 50mg/kg

6 12 25 50 100mgkg

72 (11:00) LE (
) 25mgkg
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Stoker TE, Goldman JM and Cooper RL (1993) The dithiocarbamate fungicide thiram disrupts the
hormonal control of ovulation in the female rat. Reproductive Toxicology, 7 (3), 211-218.(

1) )

1) Qin  (2010) 0001 001 0.1 1npglL( )
46 47 62 (Xenopus laevis)
0.01pg/L
BMRNA 0.1pg/L
2) Li (2011 0.01 0.1 1 1O0pg/I( ) 3
21 (Gobiocypris rarus)
0.01pg/L a tra) mRNA
a(ttn mRNA
(nis) mMRNA 001 01 10pg/lL
(nis mMRNA 001 0.1pg/L
I (div2 mRNA 0.01ng/L
a(trd mRNA 0.1pg/L
(niss mMRNA 0.1pg/L
| (dio2) mRNA (
spata4 spatal?7) mRNA (10pg/L
) 1lpg/L 1 (dio2) mRNA
(nis) mMRNA 10pg/L
0.01 01 1 10pgly( ) 3 21
(Gobiocypris rarus)
1pg/L (ni9 mMRNA
10pg/L I (dio2)ymRNA
3) He (2011 0.001 0.01 0.1 1uM (=0.959 9.59
95.9 959ug/L ) 8 150 (Danio
reri) 0.001uM(=0.959ug/L) Fo
Fo
0.01pM(=9.59ug/L) Fo Fo
Fi( ) ( 48 ) 0.01uM(=9.59ug/L)
Fi( ) 0.1uM(=95.9ug/L) F.i(5 ) (
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) 1pM(=959ug/L) F Fi(5 ) (

) Fo
4) Chen (2012 80 380 1,920ug/L( )
2 14 (Danio rerio) (
) 80pg/L TR
MRNA /
TSHEMRNA NKX 2.2 mRNA
TG mRNA TRamRNA TRE8 mRNA
380pg/LL
PAX8 mRNA
1,920pg/LL
UGT1 mRNA
CRH mRNA Nis mRNA Diol
MRNA Dio2 mRNA
1) Kim (2009) 5 40 320mg/kg/day 6
13 SD
40mg/kg/day
1
1) Kim (2009) 5 40 320mg/kg/day 6
13 SD 42
40mg/kg/day 40mg/kg/day
320mg/kg/day
42 5mg/kg/day
176- 40mg/kg/day
320mg/kg/day
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2) Lee (2010 100 300 600mgkg/day 10
42 sD

100mg/kg/day 300mg/kg/day
300mg/kg/day
600mg/kg/day
3) Tseng (2008) 10 100 500 1,500mg/kg/day
0 18 CDh1 10
100 1,500mg/kg/day 71
1,500mg/kg/day 71 EROD
1 4
71 71 UDGPT
4) Zhou (2001) 03 1 3 10 30 60 100mg/kg/day
28 4 LE
EROD
PROD UDPGT
1) Kojima (2009) 10pM(=9,590p¢g/1) 24
CHO-K1 ( a )
(
)
10uM(=9,590u¢g/1) 24
CHO-K1 ( B )
( )
2) Kwiecinska (2011) 0.1 0.5 1pM(=95.9 480
959ng/L) 72 MCF7
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1) Kojima  (2009) 10pM(=9,590ug/L) 24

CHO-K1 ( ERa )
(
) 176 10pM
10pM(=9,590pg/L) 24
CHO-K1 ( ERB )
( )
176- 100pM
2) Kwiecinska (1996) 0.1 0.5 1pM(=95.9 480
959ng/L) 72 MCF7
176 10nM
1) Kojima (2009) 10pM(=9,590pg/L) 24
CHO-K1 ( )
(
) 5a-
100pM
1) Xiong (2012 1 10 100 1,000pM(=0.000959
0.00959 0.0959 0.9591g/L) 24
CV-1 ( TRs;: ) (
)
10pM(=0.00959u¢g/L)
100nM
100pM(=0.0959pg/L) 17 Wistar
10nM
2) Ibhazehiebo  (2011) 001 01 1 10 100
1,000pM(=0.00000959 0.0000959 0.000959 0.00959 0.0959 0.959ug/L) 24
C\V:1 ( TR )
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)

10pM(=0.00959p1g/L)

100nM

0.01 0.1 1 10 100 1,000pM(=0.00000959 0.0000959

0.000959 0.00959 0.0959 0.959ug/L) 24
CV-1 ( TRs; ) (
)
10pM(=0.00959ug/1)
100nM
100pM(=0.0959pg/L) 17 Wistar
10nM
3) Kojima  (2009) 10pM(=9,590ug/1) 24
CHO-K1 ( TR
) (
)
10nM
10uM(=9,590u¢g/1) 24
CHO-K1 ( TRs; )
( )
10nM
1) Shy (2012
2000 12 2000 1 4 ) 207 4
208 4
(149 )
-1
2) Zota (2011) California
San Francisco General Hospital Women’'s Options Center 2008 2009
2 ( 19

24 )

(25

23+73 )
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3) Eggesbg  (2011) Norwegian Human Milk

Study(HUMIS) Telemark Oppland Troms Finmark Rogaland
2003 2006
239 )
0.005 0.248ng/g-lipid 0.250 5.800ng/g-lipid
( 33 ) (
3 )

Qin X, Xia X, Yang Z, Yan S,Zhao Y, Wei R, LiY, Tian M, Zhao X, Qin Z and Xu X (2010) Thyroid
disruption by technical decabromodiphenyl ether (DE-83R) at low concentrations in Xernopus
laevis. Journal of Environmental Sciences, 22 (5), 744-751.( 1)

)

Li W, Zhu L, ZhaJ andWang Z (2011) Effects of decabromodiphenyl ether (BDE-209) on mRNA
transcription of thyroid hormone pathway and spermatogenesis associated genes in Chinese rare
minnow (Gobiocypris rarus). Environmental Toxicology, DO110.1002/tox.( 2))

He J, Yang D, Wang C, Liu W, Liao J, Xu T, Bai C, Chen J, Lin K, Huang C and Dong Q (2011)
Chronic zebrafish low dose decabrominated diphenyl ether (BDE-209) exposure affected parental
gonad developmentand locomotion in F; offspring. Ecotoxicology, 20 (8), 1813-1822.( 3))

ChenQ, Yu L, Yang L and Zhou B (2012) Bioconcentration and metabolism of decabromodiphenyl

ether (BDE-209) result in thyroid endocrine disruption in zebrafish larvae. Aquatic Toxicology,
110-111, 141-148.( 4))

Kim TH, Lee YJ, Lee E, Kim MS, Kwack SJ, Kim KB, Chung KK, Kang TS, Han SY, Lee J, Lee
BM and Kim HS (2009) Effects of gestational exposure to decabromodiphenyl ether on
reproductive parameters, thyroid hormone levels, and neuronal development in Sprague-Dawley
rats offspring. Journal of Toxicology and Environmental Health. Part A, 72 (21-22), 1296-1303. (

1) 1)
Lee E, Kim TH, Choi JS, Nabanata P, Kim NY, Ahn MY, Jung KK, Kang IH, Kim TS, Kwack SJ,

Park KL, Kim SH, Kang TS, Lee J, Lee BM and Kim HS (2010) Evaluation of liver and thyroid
toxicity in Sprague-Dawley rats after exposure to polybrominated diphenyl ether BDE-209.

23



Journal of Toxicological Sciences, 35 (4), 535-545.( 2))

Tseng LH, Li MH, Tsai SS, Lee CW, Pan MH, Yao WJ and Hsu PC (2008) Developmental exposure
to decabromodiphenyl ether (PBDE 209): effects on thyroid hormone and hepatic enzyme
activity in male mouse offspring. Chemosphere, 70 (4), 640-647.( 3))

Zhou T, Ross DG, deVito MJ and Crofton KM (2001) Effects of short-term in vivo exposure to

polybrominated diphenyl ethers on thyroid hormones and hepatic enzyme activities in weanling
rats. Toxicological Sciences, 61 (1), 76-82.( 4))

Kojima H, Takeuchi S, Uramaru N, Sugihara K, Yoshida T and Kitamura S (2009) Nuclear
hormone receptor activity of polybrominated diphenyl ethers and their hydroxylated and
methoxylated metabolites in transactivation assays using Chinese hamster ovary cells.
Environmental Health Perspectives, 117 (8),1210-1218.( 1) 1 1) 3))

Kwiecinska P, Wrébel A and Gregoraszczuk EL (2011) Combinatory effects of PBDEs and
176-estradiol on MCF7 cell proliferation and apoptosis. Pharmacological Reports, 63 (1), 189-194.
(2 2)

Xiong Y, Ibhazehiebo K, lwasaki T and Koibuchi N (2012) An in vitro method to study the effects of

thyroid hormone-disrupting chemicals on neuronal differentiation. Neurotoxicology, 33 (4),
753-757.( 1))

Ibhazehiebo K, Iwasaki T, Kimura-Kuroda J, Miyazaki W, Shimokawa N and Koibuchi N (2011)
Disruption of thyroid hormone receptor-mediated transcription and thyroid hormone-induced

Purkinje cell dendrite arborization by polybrominated diphenyl ethers. Environmental Health
Perspectives, 119 (2), 168-175.( 2))

Shy CG, Huang HL, Chao HR and Chang-Chien GP (2012) Cord blood lewels of thyroid hormones
and IGF1 weakly correlate with breast milk levels of PBDEs in Taiwan. International Journal of
Hygiene and Environmental Health, 215 (3), 345-351.( 1))

Zota AR, Park JS,Wang Y, Petreas M, Zoeller RT and Woodruff TJ (2011) Polybrominated diphenyl
ethers, hydroxylated polybrominated diphenyl ethers, and measures of thyroid function in second

trimester pregnant women in California. Environmental Science and Technology, 45 (18),
7896-7905.( 2))

24



Eggesbg M, Thomsen C, Jorgensen JV, Becher G, Odland JO and Longnecker MP (2011)
Associations between brominated flame retardants in human milk and thyroid-stimulating
hormone (TSH) in neonates. Environmental Research, 111 (6), 737-743.( 3))

1)Kumar (2000) 376+1.76ppm( ) 12
(5 4 ) Wistar
6- 176
376t1.76ppm( ) 24 (5 4
) Wistar
-6-
176

1) van den Berg (1991)

( ICs0  0.04pM
) 100pM(=13,100pg/L)
1) Chia (1997) (
) 1994
( 85 27.8+3.0 51+2.1
22.4 0.8 136.4mg/g creatinine
8 29.6 9 131ppm)
3 @ )
@ )
@5 )
@2 )
@2 )
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Kumar P, Prasad AK and Dutta KK (2000) Steroidogenic alterations in testes and sera of rats
exposed to trichloroethylene (TCE) by inhalation. Human and Experimental Toxicology, 19 (2),
117-121.( 1) )

van den Berg KJ, van Raaij JAG, Bragt PC and Notten WR (1991) Interactions of halogenated
industrial chemicals with transthyretin and effects on thyroid hormone levels in vivo. Archives of
Toxicology, 65 (1), 15-19.( 1))

Chia SE, Goh VH and Ong CN (1997) Endocrine profiles of male workers with exposure to
trichloroethylene. American Journal of Industrial Medicine, 32 (3),217-222.( 1))

1) Tsukahara (2009) 0.0912+0.0092 0.90+0.02 9.10+0.20ppm(
) 14.5 5 (9 ) LE
0.90ppm
34
0.90+0.02ppm( ) 145 5 ( 0 )
LE 34
MRNA
2) Andersson  (1983) 1,500ppm( ) 3 ( 6 )
SD
80 500 1,500 3,000ppm( ) 3 ( 6 )
SD
— ( )
3) Dalgaard (2001) 1,800ppm( ) 7 14 (
6 ) Wistar 11 21 20
am ) (21
)
1,200ppm( ) 7 12 ( 6 )
Wistar 110

Straight line velocity (VSL) Path average velocity (VAP) Curvilinear velocity (VCL)
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Amplitude of lateral head displacement (ALH) Straightness (=VSLNVAP) Linearity

(=VSL/VCL)
1) Hsieh  (1991) 20 100 500ppm( )=5 22 105mgkg/day
) 28 CD1
20ppm 500ppm
A T- -2
1) Svensson  (1992a) 1987
(
20 48.2 25
36ppm 1.7umol/L 5.7mg/kq)
( 44
390 )
2) Svensson  (1992b) 1987
(
47 4.4 80ppm
019 7.99pmol/L 005 0.83pmol/L) (
46 435 )
(40 )
3) Xiao  (2001) 1994 1996
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( 24 103.34mg/m3
42.73mg/m3 8.21mg/m3 11
1.42pmolL 6 0.22pmol/L) (
37 1 1

C4

Tsukahara S, Nakajima D, Kuroda Y, Hojo R, Kageyama S and Fujimaki H (2009) Effects of
maternal toluene exposure on testosterone lkevels in fetal rats. Toxicology Letters, 185 (2), 79-84.

( 1) )

Andersson K, Nilsen OG, Toftgard R, Eneroth P, Gustafsson JA, Battistini N and Agnati LF (1983)
Increased amine tumover in several hypothalamic noradrenaline nerve terminal systems and

changes in prolactin secretion in the male rat by exposure to various concentrations of toluene.
Neurotoxicology, 4 (4),43-55.( 2))

Dalgaard M, Hossaini A, Hougaard KS, Hass U and Ladefoged O (2001) Developmental toxicity of

toluene in male rats: effects on semen quality, testis morphology, and apoptotic neurodegeneration.
Archives of Toxicology, 75 (2), 103-109.( 3))

Hsieh GC, Sharma RP and Parker RD (1991) Hypothalamic-pituitary- adrenocortical axis activity

and immune function after oral exposure to benzene and toluene. Immunopharmacology, 21 (1),
23-31.( 1)

Gotohda T, Tokunaga | and Kubo S (2005) Toluene inhalation-induced adrenocortical hypertrophy
and endocrinological changes in rat. Life Sciences, 76 (17),1929-1937.(( ) )

Svensson BG, Nise G, Erfurth EM, Nilsson A and Skerfving S (1992a) Hormone status in
occupational toluene exposure. American Journal of Industrial Medicine, 22 (1), 99-107.( 1))

Svensson BG, Nise G, Erfurth EM and Olsson H (1992b) Neuroendocrine effects in printing
workers exposed to toluene. British Journal of Industrial Medicine, 49 (6), 402-408.( 2))
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Xiao G, Pan C, Cai Y, Lin H, and Fu Z (2001) Effect of benzene, toluene, xylene on the semen
guality and the function of accessory gonad of exposed workers. Industrial Health, 39 (2), 206-210.

¢ 3)

1) Hsieh  (1991) 40 200 1,000ppm( )(=8 40 180mgkg/day
) 28 CD1
200ppm A T -2
1,000ppm

1) Xiao (2001 1994 199

( 24 103.34mg/m3
42.73mg/m3 8.21mg/m?3 13

4.40pmol/L 12 1.85pmol/L) (

37 1 1
)
Y- c4
Y-

Hsieh GC, Sharma RP and Parker RD (1991) Hypothalamic-pituitary- adrenocortical axis activity

and immune function after oral exposure to benzene and toluene. Immunopharmacology, 21 (1),
23-31.( 1) )

Xiao G, Pan C, Cai Y, Lin H and Fu Z (2001) Effect of benzene, toluene, xylene on the semen

quality and the function of accessory gonad of exposed workers. Industrial Health, 39 (2),
206-210.( 1))
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2 4-

24

30



1) Qian  (2004)
carp(Carassius auratus
0.5mgkg
UDP-

1) Nair (1987)

10 ( )
FO
451ppm
49+
) 21
454ppm

0.5 mg/kg

0.5 mg/kg

51+ 151+  451+25ppm (
21 ( )

151ppm
( 21
15011  454+21ppm ( )

) SD
150ppm

Crucian
)
SD
10 (
F1

QianY,Yin D, LiY, Wang J, Zhang M and Hu S (2004) Effects of four chlorobenzenes on serum sex
steroids and hepatic microsome enzyme activities in crucian carp, Carassius auratus.

Chemosphere, 57 (2), 127-133.(

1)

Nair RS, Barter JA, Schroeder RE, Knezevich A and Stack CR (1987) A two-generation
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