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Abstract: Objective To analyze the association between the concentration of metalloestrogens (MEs) in seminal plasma
and sperm quality in infertile patients, so as to provide the basis for the study of MEs on human sperm quality. Meth-
ods The spermatozoa concentration, progressive rate (PR), normal morphology rate (NMR) and DNA fragmentation in-
dex (DFI) were determined in the infertile male patients from Zhejiang Provincial People 's Hospital from March to
April, 2020. The contents of As, Cd, Co, Cr, Cu, Hg and Ni in seminal plasma were determined by inductively cou-
pled plasma mass spectrometry (ICP-MS). The distribution of MEs in seminal plasma and the sperm quality in differ-
ent concentration of MEs (grouped by quartiles) were analyzed. Results Among 105 cases recruited, 28 cases were nor-
mal in sperm parameters and 77 cases were abnormal, including 22 cases of oligospermia, 47 cases of asthenospermia,

54 cases of dysspermia and 30 cases of abnormal DFI. As, Cr, Cu, Hg and Ni were detected in all samples, the detec-
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tion rates of Cd and Co were 78.57%-90.91%. Compared with the normal group, the concentration of As in oligosper-
mia group was higher [(18.96+£12.56) pg/L vs. (13.67+4.19) pg/L, P<0.05], the concentration of Cr was higher in asthe-
nospermia, dysspermia and abnormal DFI in (5 and Q. groups groups [(386.62+81.92), (378.02+81.46), (393.88+
77.03) pg/L vs. (343.12+55.08) pg/L, P<0.05]. The PRs in Qs and Q. groups of Cr were lower than that in (. group
[(32.95+18.22)%, (27.74+22.77)% vs. (54.18+24.64)%, P<0.05], the DFI in Q5 and Q. groups was higher than that in
Q> group [(26.91+14.77)%, (29.91+16.93)% vs. (9.87+10.93)%, P<0.05], and the NMR in Q. group was lower than
that in Q. group [(1.62+1.72)% vs. (3.36+1.97)%, P<0.05]. The concentration of sperm in s group of Cu was higher
than that in Q. group [(115.87£88.22)x10°/mL vs. (61.91£66.16)x10°ml, P<0.05]. Conclusion As and Cu in seminal

plasma are associated with abnormal sperm concentration, and Cr is associated with NMR, PR and DFL

Keywords: infertility; sperm quality; metalloestrogen; seminal plasma
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£1 SHABTIERFREE MEs SEILE (pgl)

415 As Cd Co Cr Cu Hg Ni

IEH4 (n=28) 13.67+4.19 0.85+0.72 1.02+0.70 343.12+55.08  163.41x72.07  1.42 (0.29) 12.124+9.64
DREFRELL (n=22) 18.96+12.56* 0.72+0.42 0.95+0.46 380.96+85.53  149.84+54.44  1.46 (0.63) 11.45+7.62
SR TAEL (n=47) 15.35+8.77 0.70+0.47 0.94+0.47 386.62+81.92*  151.40+48.74  1.43 (0.31) 11.06+8.48
WHEAG TAEL (n=54) 14.09+5.82 0.67+0.63 0.90+0.44 378.02+81.46"  146.52+42.55  1.43 (0.21) 10.48+6.79
KT DFLR 2 (n=30) 14.13+7.33 0.62+0.42 0.96+0.52 393.88+77.03"  151.70246.22  1.45 (0.31) 11.78+8.40

e HeMEERMIM (Qu) ik, HABYRHxesiiid; aFoRS5x 841 Lig, P<0.05.

24 FF MEs &24#HFRhEHAH0E G G
Qs 41 (1=3.440, P=0.001) F1 Q.41 (1=3.861, P<
0.001) By PR BT Q.4H; Q.41 NMR kT Q.4
(x’=23.724, P=0.003) ; Qs #H (1=4.140, P<0.001)

Qs 4l (1=3.920, P=0.001) 4 DFI ¥+ Q. 4.
Cu it QAWM FIRER T 0.4 (1=2.526, P=
0.015) . HAZH L2 F W G2 E XL (P>
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&2 Al MEs S4B 250

MEs 7341 FFuEE (x10%mL) PR (%) NMR (%) DFT (%)
As
0 93.78+68.88 38.90+25.10 2.72+1.99 22.04%15.73
0 91.66+83.72 39.81226.50 2.29+1.82 22.04221.35
0 74.77%54.52 41.77+22.76 2.52+1.97 17.55+15.61
Q- 71.99+87.20 39.55+24.43 2.36+2.06 22.05+17.69
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MEs 43¢0 FETFHIE (x10°/mL) PR (%) NMR (%) DFI (%)
Fi& 0.593 0.063 0.222 0.316
PIE 0.621 0.979 0.881 0.813
Cd
0 7475 (113.20) * 42.26+25.90 2.21+1.93 22.25+19.77
0 44.40 (72.50) * 37.54223.76 1.88+1.60 20.40+16.04
0 68.25 (156.25) * 41.08+24.32 3.00£2.05 20.92+17.90
0s 37.85 (47.58) * 39.37+24.60 2.95+2.06 19.60+16.37
FI* 4 2.122 0.170 1.935 0.070
PlE 0.548 0.916 0.130 0.976
Co
0 79.83+57.84 41.79+25 81 2.30+2.03 20.83+20.84
0- 79.57+85.09 38.61+22.44 2.30+1.79 22.05+15.70
0 81.60+72.79 41.00+23.74 2.70+2.08 17.72+16.45
Q- 91.66=82.05 38.7726.50 2.64+1.94 22.34+17.24
Fii 0.151 0.102 0.261 0.268
PAE 0.929 0.959 0.853 0.848
Cr
0 64.85+51.72 45.78+23.50 1.00 (4.00) * 15.69+18.90
0 99.53+86.23 54.18+24.64 4.00 (4.00) * 9.87+10.93
0 93.32+82.44 32.95+18.22" 2.00 (2.50) * 26.91x14.77"
Qs 74.18+70.53 27.74+22.77" 1.00 (2.50) * 29.91+16.93"
FIx* {8 1.259 7.034 9.661 6.253
P{A 0.293 <0.001 0.022 0.001
Cu
0 68.44+58.58 37.65 (39.97) * 2.29+1.76 23.75+18.51
0- 61.9166.16 46.00 (36.07) 2.17£1.93 15.16+15.59
0 115.87+88.22" 34.95 (42.37) * 2.87+1.98 20.90+17.18
Qs 87.11273.49 27.05 (56.07) * 2.61£2.10 22.13£17.62
Fiy* i 2.930 1.185 0.614 0.696
PAE 0.037 0.756 0.608 0.558
Hg
0 76.03+76.33 37.78+24.99 2.78+1.98 22.05+20.18
0- 76.62+70.92 40.18+25.11 2.24+2.13 14.96+13.60
0 102.30+78.03 42.48+20.44 2.32+1.86 23.04+16.72
Qs 79.80+74.04 39.88+27.46 2.62+1.83 23.73+18.45
FIH 0.696 0.148 0.393 1.011
P{A 0.557 0.931 0.758 0.393
Ni
0 71.94+71.15 34.85+23.70 2.09+1.87 29.24+21.66
0- 90.74+77.25 42.42+25.33 2.39+1.95 17.45+15.65
0 86.82+78.78 45.88+21.88 3.002.02 17.52+16.28
Q- 82.72+72.98 36.94226.03 2.41x1.92 21.75%15.49
F{i 0.306 1.040 0.892 1.580
PAE 0.831 0.379 0.449 0.202

e aRaRAM (Qo) ik, HAMGEER Hxesfiliid; bFRARS QL. P<0.05.
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