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Concentrations and Distribution of Estrogenic and Androgenic Chemicals in Water Collected from Dengcun
River, Sihui City, Guangdong Province

HOU Li—ping'?, LIU Shan', FANG Zhan—qiang®, YING Guang-guo'”

(1.State Key Laboratory of Organic Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640,
China; 2.Key Laboratory of Conservation and Application in Biodiversity, Guangzhou University, Guangzhou 510006, China; 3.Key Laborato—
ry of Ecology and Environmental Science in Guangdong Higher Education, College of Life Science, South China Normal University,
Guangzhou 510631, China)

Abstract : This paper monitored the content of estrogen and androgen in the polluted water samples from Dengcun River and intended to de—
termine the target compound which caused the sex reversal of mosquitofish. The LC-MS/MS method was introduced along with the setting of
four test points and one control point by Dengcun River in summer 2011. Five types of Estrogenic and ten types of Androgenic in each water
samples were detected quantitatively by this method. The results showed that only the estrone(E,)was detected in estrogenic hormone, and the
range of E, was 1.97~5.29 ng -L.”". Androgenic hormone androstadienedione (ADD), 17a-boldenone, 1783 —boldenone, androstenedione
(AED), testosterone, norgestrel, epi—androsterone, androsterone, progesterone and stanozolol were detected, the range of content were 13.47~
30.46, 1.50~3.69, 1.50~3.69, 1.89~6.77, 0.89~1.43, 1.97~2.57, 6.29~18.93, 3.58~12.05, 1.42~2.86 and 0.69~0.70 ng- L, respectively. The
content of Estrogen and Androgen was found to be higher in each sampling points than that in the control point (REF). E, was detected in all
test points and has a highest level of 5.29 ng-L™". Sampling point A had the highest ADD, AED and progesterone content up to 30.46, 6.77
and 2.86 ng- 1.7, respectively. The results indicated Dengcun River was mainly polluted by E,, ADD ADE and Progesterone, which caused the
biological effect of sex reversal of mosquitofish.
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Figure 1 Map showing the location of the sampling sites on the Dengcun River, Sihui, South China
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Table 1 Water quality parameters of the Dengcun River and reference river population survey sites

SKHE & Sampling point Xf HE &5 REF B C
{7 & Location/GPS N23°32'75" E112°58'05"  N23°31'10" E112°58'23"  N23°31'57" E112°58'60"  N23°32'46" E112°58'68"
JK i Water temperature/C 24.5+0.1 24.3+0.2 24.1+0.3 24.2+0.2
L8P Conductivity/pS «em™ 114.6+2.7 163.8+0.1 150.9+0.1 156.5+0.1
pH 7.9+0.2 7.6+0.1 7.8+0.1 7.5+0.1
R4 Dissolved oxygen/mg- 1" 1.8+0.1 1.1+0.3 1.4+0.2 1.3+0.1

TE AR T SRR e 22" e U . Rl

Notes: Date in this table is expressed as mean+ SD. The same below.
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H i 2 T B0 40K K rh e e Ak Y R R
A%, M 1A Mycobacterium smegmatis A% B
sitosterol & AED A1 ADD , M\ 11 5 | i fE 12 o Bt
AR 5 A WF ST 2 B TR A Mycobacterium smeg—
matis REFHAEY) S BE R 7Ll AED Fl ADD™, 1l 4h,
AW LI AED I 0] HHORIETHY), WAAARIIE
Ky AEAE AED™), Durhan £ AN AED A28l
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Table 2 Concentrations of androgens in surface water samples in Dengcun River detected by RRLC-MS/MS(ng- L")

HEB Y Androgens/ng 1! % BE 5 REF A B C
1,4 1% i Androstadienedione 1.40+0.11 30.46+0.45 13.98+0.31 13.47+0.62
170—3)jli 17a-boldenone 1.22+0.27 3.69+067 1.53+0.25 1.50+0.41
17B-#1 17B-boldenone 1.22+0.23 3.69£0.62 1.53+0.37 1.50+0.15
HE i Androstenedione 1.45+0.13 6.77+0.68 1.90+0.45 1.89+0.49
Z2[ii] Testosterone 0.75+0.05 1.43+0.53 0.91+0.53 0.89+0.23
Jeiti 24 Norgestrel 1.86+0.31 2.57+0.26 1.97+0.56 2.24+0.31
Jz MR Epi—androsterone 3.24+0.24 18.93+3.98 9.12+0.63 6.29+0.36
TR Androsterone 3.13+0.19 12.05+0.61 4.100.12 3.58+0.35
Zafil Progesterone 0.98+0.81 2.86+0.23 2.13+0.24 1.42+0.62
P2 PR Ak Stanozolol 0.69+0.33 0.70+0.38 0.69+0.46 0.69+0.49
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Figure 2 Proposed pathway for bioconversion of B—sitosterol and progesterone to androgens in paper mill effluent
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