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Abstract: Endocrine disrupting compounds (EDCs) have been the focus because of their serious effects even at the trace
level. As a kind of typical EDCs environmental androgens mainly exist in the incomplete treated drainage of feedlot

wastewater treatment plant and paper mill. They are frequently detected in environmental matrix because of the continuous
inputs then they cause masculinization phenomenon of aquatic organisms which have posed the potential threats on the
environmental health and ecological safety. The exposure effects the sources and the exposure levels of environmental
androgens in different environmental matrices were reviewed in this paper. Moreover the environmental behaviors of the
androgens such as their sorption transportation degradation characters were summarized. On the basis of current studies on

the environmental androgens the tendency for the future research in this field was discussed and suggested.
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Fig. 1 Chemical structures of typical environmental androgens
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Table 1 Physicochemical properties of several environmental androgens
CAS /(mg/L)

Environmental androgens Molecular formula  Molecular weight CAS No. Solubility in water logKow Melting point/°C
Testosterone CioHy 0y 288.41 58220 18—25.39 3.22—3.84 155°C
Androsterone C,9H;,0, 290. 44 53418 — — 180—185°C

. CioHy6 0, 286.41 65-05-8 37—50.5 2.75—4.36 173—174°C
Androstenedione
CyoH;0 2.4 -184 — — 163—167°C
Methyltestosterone 073072 302.45 58-18 316
Trenbolone CigHp, 0, 270.37 10161-33-8 20 2.53—4.28 170°C
- CyoHy, 04 312.41 10161-34-9 - - -
Trenbolone acetate
2 N
nw 17a-
17B- Tng/L 50ng/L
32
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Table 2 Effects of environmental androgens
Exposure time . X
Androgen Exposure objects Harms and symptoms References
and level
(>
42d
500ng/L) ; 22
Methyltestosterone 50—500ng/L Rare minnow larva e ()> 50ng/1)
7d
M ich o 23
Methyltestosterone 250—1000ng/L nmmienog
144 ( >1ng/L)
C
M ichy > 10ng/L 23
Methyltestosterone 1—100ng/L ummichog (> 100ng§L) ne/L)
21 46.8ng/L M 1
Methyltestosterone d>46.8ng/ edaka ?
101d
Medak: 24
Methyltestosterone 9.98 ng/L edata
40—45d
B i 2
Methyltestosterone Img/L lack crappie 5
178- 28d
Mosquito fish 14
17 -Trenbolone 1—10pg/L osquito fis
17p- 21d 2%
173 -Trenbolone 365—401ng/ Medaka Fathead minnow
178- 38—60d 5
17 -Trenbolone 50ng/L Zebrafish  Medaka
178- 21d
Fathe ] 1 2
173 -Trenbolone 50 ng/L athead minnow 3 7
178- 21d .
Female fathead ) 28
17 -Trenbolone 27ng/L emale fathead minnow
17a- 21d
Fathead mu 2
17 a-Trenbolone 7—16ng/L athead minnow ?
60d
Channel catfish fry 30
Trenbolone acetate 50 or 100 mg/kg annel catfish fry
40—45d
Black c ie 2
Trenbolone acetate Img/L act erappie 5
21d Daphni 17
Testosterone 0.31—2.48mg/L aphnia magrna
%0d Medaka 31

11 Ketotestosterone

10pg/L
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3.1
11 3537
10mg 6.5mg 5.6mg
0.24mg. N 670mg~390mg
120mg *° . 7.1t 4.4t/a”’ .
Shore ° N 133.254ng/g  670ng/g. Lorenzen
0—500ng/g 0—383ng/g 0—30ng/
go Lorenzen ¥ 543ng/g.
B4 arsson 04
Jenkins ~ *® ( )
o Svenson % o Vandenheu-
vel ¥ o
3.2
Chang * 10
1441ng/L 0.46ng/L. Vulliet *
0.6—6.0ng/L. Thomas 7
N 41 11 3—9ng/
L 39 8 51—187ng/L 10
454ng/kgo o
34—635ng/L N
9% * . Om °
5.6ng/L
17B8-
. Durhan 7%
o Kolodziej ™ 2. 3ng/L
44ng/L o
6ng/L N o’
/
34
3 o

http 2o ewiw ! €dologica. el



1598 30
3
Table 3 Occurrences of androgens in different environmental matrices
/(ng/L)
Location Environmental media ~ Androgen content Detection method References
2.8—3.4
France 1.6—1.8 LC/MS/MS 49
4.3—6.0 .
France 16—2.6 LC/MS/MS 49
Kore: 11 LC/MS/MS 15
orean 1.0—3.5 S/MS
Korean 2.6 LC/MS/MS 15
. <1.0
America Las Vegas 1.0—1.1 LC/MS/MS 52
. . 0—2.3 .
America Californian GC/MS/MS 36
0—44
America 1.2 LC/MS/MS 53
Israel 1.7 54
America Georgia 15—125 55
America Georgia 10—1830 55
America 116—214 GC/MS 56
America Californian 0—0.6 GC/MS/MS 37
America Californian 0—I1.9 GC/MS/MS 37
America Californian <0.1 GC/MS/MS 37
Israel Jordan tributary 0.8—>40 n 57
Israel Jordan river 0.4—2.4 51
. ( ) 1.81—5. 14 51
Israel Jordan tributary
Japan 0.28—0.45 LC/MS/MS 48
Japan 5.1—164 LC/MS/MS 48
. GC/MS/M 3
America Californian( Agricultural region) <0.7 CC/MS/MS 7
America Florida 40 42
America Florida >100 LC/MS  GC/MS 58
America Florida 700 42
Japan 0—6.4 LC/MS/MS 59
. 17— 0.4—1.5
America Nebraska T 1. 6—35 3
17a- 10—120
America Ohio 17‘;‘_ 1020 HPLC 2
ng/L
ng/Lo 3.4ng/L
“ 3
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42 50
32 3637
217B- 170~ 178~ 170~
( 3) 332
( )
4
(GC/MS/MS) (LC/MS/MS) .
1
;GC/MS/MS  LC/MS/MS
LC GC/MS/MS
303736 LC/MS/MS
(APPI) (ESD) ¥,
ppt ppb .
61 48-49 52 59
54 . 50 . / 61 . 48
? . Kolodziej ™ LC/MS/MS 0.1—
0.2ng/L Kolodziej " GC/MS/MS 0.3ng/L. Yamamoto
» LC/MS/MS 0.06—0. Ing/L.
LC/MS/MS .
5.1
- Arnon >
45m (32m)
1.8ng/L 2 . Jenkins © (7.4—11t/hm*)
2.5—4. 4mg/hm’ 10cm  68. Ing/kg 30cm
17.3ng/kg 10—1830ng/L
55
Casey © (2.4m x2.4m x2.3m) .
7.9—8.7ng/L @ .
3 . .

54
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5.2
logKow 2.53  4.36 N
N 300—10000 g /L
2 logKoc 6.18—6.8
6.04—6.92 o
Freundlich 26.7pg' "mL" /g 20—30 14.0pg' ™"
mL"/g 27% —42% 50% 0—10cm
65
5.3
66-69
17— 12 67
5
1700 267d) 75ng/g 10ng/g
2 . 17a-
173- Img/kg T, »
0.5d Trendione 1—4d
67
66
. Layton %
24h 55% —65% " C
CO, 95% o Jacobsen ~ ®
CO,
o ( )
24h 267d
6
)
( ) .
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