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Abstract: In this study, the water level fluctuation zone of the Three Gorges Reservoir (TGR) was selected for

investigation. A combination of chemical analysis and biological testing was utilized to investigate the effects of

water fluctuation on the compounds and concentrations of estrogenic effector substances, as well as the estrogenic

activity in soil (during the non-flooding period) and sediment (during the flooding period). The correlation
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between typical estrogens and estrogenic activity was analyzed. The study aimed to provide crucial data support
for reservoir ecological safety and environmental health management. The distribution and concentration of 8
typical estrogens were analyzed using an ultra-performance liquid chromatography-mass spectrometry (UPLC-
MS), while estrogenic activity was determined via the yeast estrogen screening assay (YES). Correlation analysis
and concentration summation calculations were used to establish the relationships between chemical substances
and biological effects. Among the 8 studied estrogens, only estrone (E,) and ethinylestradiol (EE,) were detected,
with concentrations ranging from 0.025 ng/g to 2.667 ng/g. Sediments during the flooding period showed
significantly higher estrogenic activity, with 17B-estradiol equivalents (EEQ) ranging from 0.637 ng/g to 6.987 ng/g.
However, correlation analysis did not reveal a distinct correlation between the target compounds and estrogenic
effects, as the detected chemicals only accounted for about 29.46% of the estrogenic activity. The results suggest
that water fluctuation can influence the type and the concentration of estrogens in the water level fluctuation zone
of the TGR, leading to increased estrogenic activity during the flooding period. The direct linkage between typical
estrogens and estrogenic activity was not identified. Therefore, new methods and techniques are required to
enhance identification accuracy and improve the management of the risk of estrogenic effects in the water level
fluctuation zone.
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HF(GY) FRT = B E R 0 E108°41'10" N30°56'42"
=BYY) P 2 B B E108°41'30" N31°06'15"
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TR R b 1 0 4ch B0 300 AR A 1 220k Vo VR T BB O 3 0 (60 ) JE L FRER 20 g BE S AIE O % 79
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MR CRWEIE T JFEE T 1 mL W BT M5 38 BOR T340 5 2 3643, 43 51 T 40 4k 2 143 FLAE )
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F% o AT MTT I E R, 85 2x10° /mL 40 B R 32 Fh T 96 FL AR, A 4L 100 uL, 78 37 °C F K5 3% 24 h, { 41 fg )
BE | TR 40 M 5 5% A6 B SRR 09 1:2 RGVAR RO, B4 0 Wk B R B I 3 A AT B R 48 hm, B
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W W, B LN 100 pL B MTT(3-(4,5- — F JEmEME -2 —%E) -2, 5- R FE AL U & ME , 0.5 mg/mL) ¥4 W 55 55
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K. U B—2PZL0E 11 B IS 1 L 0.V D 43 0] by 1l S 0 B[] A BR R B R 8. OD o /2 7E 600 nm &b I fr) TR O
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Fig. 1 Effect-dose curves of the non-flooding sediment extract on viability of H4IIE cells
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Fig. 3 p-galactosidase activity produced for the TGR sediment extracts at maximum exposure concentration (100 g/L) in the
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M0.136 ng/g(E,) (W36 2) . — Wk J22 X2 8 5] 76 22 10 11y il DX sk, He v 35 68 9% B A 2 IX R 4 A )32, ol Tk
Z TG e s i, — ek 0 R 20 T o Ak B A R 2 kb BE R HE K IR S B DURR Y G B B T EE,
e A, 3 2 oM 38 2% RS A, JU LR EE, A DL BN AE OB RO R B AR R BRI R E,
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22.8 ng/g™, 5 HAW M DX 1 S5 R AT L ASHIESE Th =W X 1) E, FEE, & i AL THRIOKF

25 R IR BR i BHAE R4, AR 0 7K S0 B2 B v BRI 3 EE, , o rh 2 45 (9 & B L O 2.667 ng/g.
23 [ 534 b, A SRR AL EE, 15 G AR AR 25 8K, I AR F B0 W 1 i) 3k 1) A48 fta 34 el TS i 22 =, AT R S
SRR N 05 B R T A b o A 22 S AR O BE, S 11 IR aBE 2 25 A H DL AR 40, E N T 5% 4 M XA Y5 K AR BT
JB 7K H S RE A B, I e A HE A R SRR IRBE™, R BOBTE M AR SR . A BRI, BB 96% 1Y EE, >k IR T
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Fig. 4 Correlations between estrogenic effects and chemical analysis (*p<0.05, **p<0.01)
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