Supplementary Material: IJERPH - 1197319

Table S1: Vervet sperm motility parameters over 75 minutes

Sample Total Progressive Rapid Medium Slow

Time size Motility Motility Spermatozoa Spermatozoa Spermatozoa

(min) n (%) (%) (%) (%) (%)
15 5 86.14+751  5854+21.88 5429+2385 11.86+10.29 19.99 +14.45
30 5 7223+18.08 40.99+20.18 35.94+20.11 10.78+7.94 2550+ 12.99
45 5 68.46+1591 3554+1549 30.75+1456  10.90+5.31  26.81+12.86
60 4 67.87+15.81 26.39+16.62 21.16+14.85 11.80+553  34.90+14.17
75 4 5574 +23.02 24.38+23.65 19.60+23.68 10.39+747 25.75+17.67

Table S2: Vervet sperm kinematic parameters over 75 minutes

Time  Sample size VCL VSL VAP LIN STR WOB ALH BCF

(min) n (um/s) (um/s) (um/s) (%) (%) (%) (1m) (Hz)
15 5 206.88 +98.91 140.06 +94.35 172.63 £102.86 62.85 +13.66 78.49 +6.53 79.44 £10.96 2.94 +0.89 12.34 £2.02
30 5 153.70 +60.02 95.63 +56.56 147.87 +62.28 59.69 £12.14 76.10 +7.49 77.88 +8.73 2.86 +0.76 14.08 +2.62
45 5 132.45 £39.81 78.80 + 8.54 104.25 +42.43 57.92 +12.25 74.60 £7.93 77.10 £9.41 2.66 +0.67 13.60 £1.80
60 4 114.91 +42.82 64.66 +46.01 86.09 +47.11 52.48 +19.90 70.57 £15.05 72.23 +13.75 2.39 +0.44 11.32 +2.72
75 4 113.49 £72.76 71.18 +82.68 88.05 +83.65 50.19 +29.20 68.51 +21.47 68.29 +21.83 1.55 +1.06 9.81 +6.64

VCL-curvilinear velocity, VSL- straight-line velocity, VAP —average-path velocity, LIN -linearity, STR —straightness, WOB —wobble, ALH -amplitude of lateral head displacement and BCF —beat-

cross frequency.



Table S3: Vervet sperm motility parameters over 120 minutes of exposure to CuSOs (0-250 pg/ml) (n=4)

Total Progressive Rapid Medium Slow
Time  CuSOs Motility Motility Spermatozoa  Spermatozoa Spermatozoa
(min)  (pg/ml) (%) (%) (%) (%) (%)
0 46,94 +24.54 23,22 +15,76 2 19,05 +14,05 10,14 +6,99 17,73 +5,22
10 43,31+20.71  21,46+11,582 16,97 +5,73 2 6,52 +8,82 19,82 +7,20
15 50 42,65 +2744  2535+25952 20,06 +17,402 7,76 £10,38 14,83 +4,46
100 32,89 +17.93 14,90 £9,16 2 12,07 +6,832 6,38 +3,84 14,45 +8,55
250 7,31 +7.42 0,63+0,76 0,48 £0,56° 0,48 +0,97 6,35 + 6,44
0 40,82+20.732 11,56 +7,24= 9,15 +6,35° 539 +£3,75 26,29 £11,29
10 37,64+12.722  1550+3,94= 11,66 + 507 589 2,292 20,10 +12,20
60 50 31,72 +9.67 2 9,38+ 6,91 7,80 6,78 ¢ 3,87 +0,42= 20,05 £13,41
100 14,55+9.82° 3,71£3,27 < 2,58 +2,354 3,51 £2,892 8,46 +6,77
250 0,38 +0.77" 0,00 + 0,00 ¢ 0,00 +0,00 de 0,00 £0,00° 0,38 +0,77
0 24,76 +12.96 588+4,152 5,05 £3,57 2 1,22 +1,07 18,49 +9,49
10 28,45 +11.66 7,80+2,14 5,85 +0,59 2 333 +1,48 19,27 +10,15
120 50 15,82 +5.72 3,86 £2,77 2,32 +1,56 2,79 +£2,39 10,71 +3,00
100 3,70+7.41 0,31+0,624 021 041« 0,21 +0,41 3,29 +6,58
250 0,00 +0.00 0,00 +0,00 ¢ 0,00 0,00 ¢ 0,00 +0,00 0,00 +0,00

CuSOq-copper sulphate, a-e = values in columns with different superscript letters were significantly different among the concentrations of CuSO4 (P < 0.05).

Table S4: Vervet sperm kinematic parameters over 120 minutes of exposure to CuSOs (0-250 pg/ml) (n=4)

Time  CuSOs VCL VSL VAP LIN STR WOB ALH BCF
(min)  (pg/ml) (pum/s) (pm/s) (um/s) (%) (%) (%) (pum) (Hz)
0 118,89 +37,94 56,71 £21,27 70,68 +24,37 47,22 +3,17 79,89 +3,76 2 59,08 +1,79 2 2,49 +1,02 17,00 +5,06
10 125,18 +21,19 71,50 £13,60 81,68 + 14,28 57,34 +6,68 87,42 +2,62" 65,47 +5,87 2 3,08 £0,41 20,35 +4,46
15 50 121,29 +£20,47 60,52 +12,88 74,03 +15,50 49,95 +7,95 81,70 +1,78 61,03 +8,50 2 2,49 +£0,56 20,81 +4,25
100 9494 +21,11 50,97 +22,48 61,58 +23,23 51,44 +1554 80,40 +8394c 62,95 +13,632 1,86 +0,62 18,78 +8,50
250 31,72 +30,58 897 +9,26 1424 +13,72 19,89 +£1430 44,00 +£30,97¢4 33,76 +22,60> 0,55 £0,93 452 +6,84
0 81,47 +14,41 36,76 £+10,90 46,53 +11,22 44,76 +8,56 78,34 +5,27 a 56,80 £6,822 1,83 +0,762 14,17 +3,632
10 100,64 +23,25 56,27 +£2895 67,86 +29,08 53,91 +16,41 80,77 +7,69 6573 +14,35= 2,02 +043= 14,81 +3,162
60 50 87,05 £34,19 44,33 +22,36 55,68 +23,81 49,08 +6,80 77,26 £9,47 63,48 £2,61« 1,52 +0,822 13,87 £594»
100 56,86 +39,73 20,51 +14,37 2797 £19,31 27,10 +18,25 54,81 +36,66¢ 37,06 +24,79> 153 +1,16= 13,44 +9,85=
250 3,46 £6,92 0,07 +0,15 0,22 +0,44 0,53 +1,06 8,33 +16,67 ¢ 1,59 +3,19° 0,00 £0,00> 0,00 +0,00®
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34,91 £20,07 2
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12,46 +24,91°
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63,98 +13,62
64,86 +6,96
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CuSOq-copper sulphate, VCL-curvilinear velocity, VSL-straight-line velocity, VAP-average-path velocity, LIN-linearity, STR-straightness, WOB-wobble, ALH-amplitude of lateral head
displacement and BCF-beat-cross frequency, a-e = values in columns with different superscript letters were significantly different among the concentrations of CuSO, (P < 0.05).

Table S5: Vervet sperm motility parameters over 120 minutes of exposure to CdClz (0-500 pg/ml) (n=4)

Total Progressive Rapid Medium Slow
Time CdCl: Motility Motility Spermatozoa  Spermatozoa  Spermatozoa
(min)  (ug/ml) (%) (%) (%) (%) (%)
0 45,70 + 35,36 26,76 + 31,64 23,19+ 31,14 6,29 + 3,53 16,22 £3,61
10 42,61 + 36,69 23,87 + 32,81 21,76 +32,30 3,92+2,31 16,94 + 5,89
15 50 41,35 + 33,80 19,59 + 31,35 17,56 £ 30,32 4,34 +3,22 19,45 + 3,35
100 29,57 + 43,88 17,76 + 34,09 16,62 + 32,27 3,50 + 5,86 9,46 + 6,66
500 1,21 £241 0,00 + 0,00 0,00 + 0,00 0,00+ 0,00 1,21 £2,41
0 39,72 +40,6 23,75+31,15a  21,52+30,212 3,68 +3,15 14,52 + 8,742
10 39,76 +35,3 19,13 £29,222 16,96 £27,39 4,36 +4,07 18,44 +5,77 2
60 50 21,99 + 33,6 822+1552a 7,10+ 13,622 2,30+ 3,27 12,58 £16,94
100 14,74 + 28,60 3,04 +6,07 " 2,09+4,18" 1,94 + 3,65 10,71 £20,73 ®
500 0,00 + 0,00 0,00 +0,00 « 0,00+ 0,00 ¢ 0,00+ 0,00 0,00+ 0,00 <
0 32,82+44202 16,50+27,812 14,78 +26,392 593+7,59a 12,11 +11,80
10 26,71+34,90= 11,36 +21,632  9,55+18,41= 3,24 +6,102 13,91 £10,73
120 50 10,40 + 13,50 2 0,36 £0,42" 0,10 £0,12° 0,82+1,01¢® 9,48 +12,79
100 6,82+ 13,60 2 0,28 +0,56® 0,14+0,28" 0,97 +1,95° 571+11,41
500 0,00+ 0,00 0,00+ 0,00 0,00+0,00® 0,00 +0,00® 0,00 + 0,00

CdCl,-cadmium chloride, a—c = values in columns with different superscript letters were significantly different among the concentrations of CdCl, (P<0.05).



Table S6: Vervet sperm kinematic parameters over 120 minutes of exposure to CdClz (0-500 pg/ml) (n=4)

Time CdCl: VCL VSL VAP LIN STR WOB ALH BCF
(min)  (ug/ml) (pum/s) (pum/s) (um/s) (%) (%) (%) (pum) (Hz)
0 112,17 £56,84 63,95 £ 39,75 79,09 £ 50,72 54,27 +12,39 80,08 9,92 67,34 +10,84 249+0,54. 15,66 +3,30 2
10 105,76 £59,64 59,17 + 32,56 74,14 + 45,72 57,16 +15,32 81,40 +7,29 69,65 + 13,29 226+1,14. 14,52 +4,07 2
15 50 93,44 £ 50,15 52,32 + 31,98 66,41 + 42,45 54,73 £ 11,88 79,17 £ 6,65 68,73 +£ 10,48 2,38+0,65. 1527+1,852
100 78,99 £ 67,74 37,21 £ 44,13 50,32 + 56,24 37,00 + 19,96 65,67 £ 15,35 52,62 + 21,95 1,33+1,36 v 781+7,01P
500 9,20 +18,40 2,86+ 5,72 5,35+ 10,70 7,77 + 15,54 13,36 + 26,71 14,54 + 29,08 0,00+0,00  0,00+0,00¢
0 103,95 +£50,99 59,55 +38,91 73,53 + 47,69 52,24 £25,092  7536+20,41. 6538+21,72a 1,80+0,99. 10,70+8,50
10 91,84 + 48,55 52,76 £ 36,26 64,52 + 45,21 54,96 + 12,87 2 82,07 £4,13 a 66,75 + 14,55 a 1,84+0,75.  13,54+3,94=
60 50 52,15+ 43,61 28,23 32,77 39,62 + 36,04 35,66 +30,472  48,20+40,07a  55,59+37,84. 094+1,10a 6,90 +7,96 2
100 32,42 + 37,57 15,38 +18,01 20,49 + 23,90 23,64+27,39> 37,47 +43,28v  31,52+36,460 0,46 £0,93 b 3,17+£6,35"
500 0,00 + 0,00 0,00 + 0,00 0,00 + 0,00 0,00 + 0,00 0,00 + 0,00 « 0,00 + 0,00 0,00+0,00  0,00+0,00¢
0 81,28 £63,87  46,71+38,262 56,68 £ 46,95 2 43,44 + 34,13 62,17 42,36 a 51,60 = 37,58 1,92+1,49. 13,42+9,59=
10 63,77 £43,87 28,76 +34,872 38,07 +£42,15 35,68 + 19,15 69,70 £10,96 a 49,49 + 20,47 0,98+0,94 4 8,39 £5,592
120 50 2521+2928  6,67+781°  11,69+1352a  13,17+1524  2841+33,04v  2326+2690  128+149.  3,92+543b
100 13,47 + 26,94 322+6,43¢ 6,61 +13,23 " 597 +£11,94 12,16 +24,32 ¢ 12,27 + 24,55 0,811,630 099+1,99¢
500 0,00 + 0,00 0,00 +0,00 ¢ 0,00 + 0,00 » 0,00 + 0,00 0,00 + 0,00 « 0,00 + 0,00 0,00+0,00  0,00+0,00¢

CdCl,-cadmium chloride, VCL-curvilinear velocity, VSL-straight-line velocity, VAP-average-path velocity, LIN-linearity, STR-straightness, WOB-wobble, ALH-amplitude of lateral head
displacement and BCF-beat-cross frequency, a-c = values in columns with different superscript letters were significantly different among the concentrations of CdCl, (P<0.05).



Table S7: Baboon sperm motility parameters over 75 minutes of exposure to CuSOs (0-250 ug/ml) (n=4)

Total Progressive Rapid Medium Slow
Time  CuSO: Motility Motility Spermatozoa Spermatozoa Spermatozoa
(mins) (ug/ml) (%) (%) (%) (%) (%)

0 61.95+13.14 35.98 +9.16 0.83 +0.86 13.38 £5.90 33.54+9.33
10 60.37 + 18.75 29.34 £ 9.64 1.78 +2.51 1122 £5.84 29.96 +7.52

15 50 50.53+32.91  22.68+16.22 1.49+2.79 8.29 +8.17 25.57 £18.01
100 62.68+17.21  29.74 +13.62 1.95+2.69 11.20£9.41 31.50 +4.97
250 54.94 + 14.92 26.63 £9.97 1.29+1.77 9.00 £5.60 28.99 £9.12
0 50.72 +12.50 16.39 +7.86 0.11+0.22 3.45+4.01 25.93 +3.52

10 45.02£26.63  13.04+13.83 0.82+1.63 3.96 £6.15 17.91+10.21

45 50 37.94+29.16  10.08 +11.18 0.31 +0.62 2.01 +4.01 17.45+12.93
100 50.71+1548  14.38 £16.25 0.97 +1.94 3.64+6.29 22.39+7.39

250 25.43 £20.85 9.45+10.81 0.43 £ 0.87 2.91+4.59 11.63 £11.02

0 54.52+13.89  15.09 +13.46 0.09+0.16 2 3.25+4.78 24.72 +11.62

10 44.03+27.94  1292+16.27 1.01+£1.762 3.85+5.80 17.61 +11.45

75 50 34.16 +29.16 9.86 +13.31 0.15+0.26 2 2.74+4.75 13.98 +12.91
100 47.06 +£9.28 12.20 +12.46 0.65+1.132 3.50 £5.59 18.44 + 8.57
250 16.83 +15.58 437+3.79 0.00 £0.00" 0.72 £ 0.64 8.20+7.63

CuSO4-copper sulphate, a ,b = values in columns with different superscript letters were significantly different among the concentrations of CuSO,4 (P < 0.05).



Table S8: Baboon sperm kinematic parameters over 75 minutes of exposure to CuSOas (0-250 pg/ml) (n=4)

Time CuSO:4 VCL VSL VAP LIN STR WOB ALH BCF
(min)  (ug/ml) (um/s) (nm/s) (nm/s) (%) (%) (%) (im) (Hz)
0 116.56 +18.75  88.07+18.44 101.54 +£21.38 7521 £5.08 86.78 +1.23 2 86.68 + 5.85 1.81+0.15 1542+0.822
10 11046 +17.69 70.68+21.12  83.40 +£22.65 64.18+16.23 84.21+4.10 75.64 +16.15 226+0.68 1595+3452
15 50 94.30 + 35.28 59.82 +38.34 7353+42.22  57.35+28.41%P 74.02+£19.82" 72.33 +25.89 142+099 11.20+7.60°
100 106.22 +31.29 76.17+26.41 90.14 +30.18 70.96 + 4.43 84.33 £1.57 84.14+5.16 1.86+0.24 14.35+0.724a
250 106.36 +15.57 7578 +17.84  89.13+18.40 70.59 +9.22 2 84.54 +4.69 20 83.26 +7.26 1.82+0.30 14.16+0.49
0 80.56 + 16.30 53.76 +10.81  63.03 +13.48 66.98 + 6.05 85.51+2.74 2 78.25+5.13 1.74+0.24 15.98 £ 1.57
10 79.68 +31.92 46.14 £32.86  55.90 + 35.20 54.83 +22.53 78.78 +12.12 2 67.30 +20.14 1.69 £ 0.60 14.73 +5.28
45 50 63.98 + 35.76 39.99+3359  46.86 +£35.77 52.80 + 25.14 78.38 +13.57 2 64.35 +23.46 1.09 £ 0.82 9.92+7.41
100 77.05 + 30.98 49.01 £28.54 57.91 +30.69 60.84 +9.60 83.20 +4.27 2 72.85+7.86 1.48 £0.59 13.72£4.01
250 60.84 + 46.61 42.00+32.34 48.30 +37.49 51.85 + 34.69 65.41 +43.61° 59.45 + 39.76 1.18 £ 0.90 11.37 +7.95
0 74.75 £22.90 47.60+16.07 56.43 +20.17 63.36 £2.70 2 84.76 +1.70 2 74.80 £4.36 2 1.68+0.19 1686+1.22a
10 81.58 + 34.20 46.41+£37.15 56.01 £40.70  52.69 +25.06 2 78.96 +11.94 2 64.39+24.042 186+032 17.78+6.20
75 50 53.64 + 53.20 35.14+36.71 41.04+42.75  42.60+37.23" 56.98 +49.35 49.83+4350» 1.10+1.01 10.20+8.93°®
100 77.73 +£33.12 48.40 £28.03 58.19+33.65 59.38+11.37 83.07 £0.72 20 7142 +13.312» 155+053 12.23+3.88¢
250 50.25 +43.76 33.54+29.87 38.79+34.22 4428 +38.70> 5747 +49.82bc 51.29+44.60> 1.14+099 11.34+982c¢

CuSO4-copper sulphate, VCL-curvilinear velocity, VSL- straight-line velocity, VAP-average-path velocity, LIN-linearity, STR-straightness, WOB-wobble, ALH-amplitude of lateral head
displacement and BCF-beat-cross frequency, a-c = values in columns with different superscript letters were significantly different among the concentrations of CuSO4 (P < 0.05).

Table S9: Baboon sperm motility parameters over 75 minutes of exposure to CdClz (0-500 pg/ml) (n=4)

Total Progressive Rapid Medium Slow
Time CdClL Motility Motility Spermatozoa Spermatozoa Spermatozoa
(min) (ug/ml) (%) (%) (%) (%) (%)
0 66.88+34.88 46.11+3047 1.07+1.96 1826 £16.32  40.22+19.00
10 74.02+36.83 51.66+30.14 5.11x6.35 25.33+16.46  32.48 +21.58
15 50 65.08 +43.81 47.70+27.56  4.86+7.91 19.22+£13.37  34.61 +20.48
100 69.55+36.04 4530+30.93 6.35+8.94 16.96 £15.38  34.34 +22.64
500 5226 +39.17 24.80+23.57 0.83+0.95 10.05+11.65 25.58 +21.73
0 5710+34.14 26.15+19.33 0.15+0.18 717 +6.25 34.10 +22.53
10 64.53+29.44 36.79+2274 214+1.74%° 8.76 +11.72 42.01 £ 23.46
45 50 61.95+33.13 35.87+20.84 244+282c 11.67+10.07 36.40+24.07
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61.78 £27.10
0.90+1.08
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79.20+£7.322
73.58 +7.40 2
67.76 £8.30 2
0.00+0.00®

31.84 £ 19.66
0.00 £ 0.00
32.19 £13.78
34.09 £ 11.53
29.06 + 21.53
22.74 +13.87
0.00 £ 0.00

219+245¢
0.00 £0.00 ¢
0.00£0.002
1.13+1.67°
1.84£2.72°
0.00 £ 0.00 ac
0.00 +0.00 ac

11.38 +12.74
0.00 = 0.00
6.68 £5.40 2
6.56 £6.48 2
8.40+1091¢b
6.89 £8.04 2b
0.00 +0.00 ©
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49.02 +16.60 2
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33.39+8.93 2
0.00+0.00®

CdCl,-cadmium chloride, a—c = values in columns with different superscript letters were significantly different among the concentrations of CdCl, (P<0.05).

Table S10: Baboon sperm kinematic parameters over 75 minutes of exposure to CdClz (0-500 pg/ml) (n=4)

Time CdCl: VCL VSL VAP LIN STR WOB ALH BCF
(min)  (ug/ml) (um/s) (um/s) (um/s) (%) (%) (%) (um) (Hz)
0 125.47 +22.64 91.47 +15.29 108.71 +22.11 73.11+3.89 84.60+4.13 2 86.43 +2.59 2 201+£0.38 16.48+292
10 155.71 + 34.36 95.45 + 28.29 138.03+36.94  62.04 £14.06> 71.26+18.53 2 87.97 +5.61 2 1.87+£1.08 11.78 +4.90
15 50 137.41 + 36.18 105.28 +29.69 121.27 + 35.81 76.36 £ 6.28 < 87.02+4.16 2 87.69 +4.10 2 1.81+£058 12.70+3.79
100 145.31 + 45.38 113.72 + 44.78 129.72 + 48.40 76.77 £ 9.57 ab 87.11+5.53 87.93 +6.34 2 1.85+0.30 15.64 +3.02
500 76.33 £ 53.98 50.87 £ 35.89 60.84 + 44.04 50.01 £33.394  63.23+42.29> 5940+ 39.72° 1.42+£097 11.69+7.88
0 101.48+19.37  71.66+21.87a 85.58 +22.93 69.49 + 8.87 83.15+4.23 2 83.38+7.10 2 1.82+055 12.64+3.71
10 113.92 +28.02  81.13£24.60 94.82 +29.41 70.50 = 4.06 85.64+1.70 2 82.34 +5.02 2 1.79+£0.29 1517 +1.48
45 50 124.39 +29.22 9839+ 31.252 111.94 + 33.59 7793 +7.53 87.52+1.93 88.94 + 6.68 2 1.79+£0.25 13.95+1.86
100 112.21 +29.68  85.12+32.26a 96.12 £ 33.22 74.14+9.76 87.72+4.43 2 84.32+7.752 1.86+0.31 15.22+2.05
500 22.59 £26.34 6.15+8.19°? 9.05+11.26 14.29 +20.01 32.70£38.47»  20.78 £27.10° 0.00 £ 0.00 0.00 £ 0.00
0 92.15+15452  63.41+13.052 76.21 +15.882 68.53 +3.17 2 83.23+0.72 82.35+4.38 200+0.22 13.75+0.62
10 93.02+19.14>  6236+17.30>  75.08 +20.57 2 66.55 +6.95 2 83.00+0.83 80.14 +7.69 1.87+£0.19 1476 +1.29
75 50 93.30+36.772  63.65+34.712  75.54+39.38 2 65.82 +9.46 2 83.66 +2.11 78.58 +9.87 1.81+£0.11 1496 +0.72
100 81.72+20.222  54.97+19922 64.77+2227> 66.20+10.83 2 84.46 +2.29 78.19 +£10.87 1.84+£0.14 14.77+1.36
500 0.00+0.00" 0.00£0.00° 0.00£0.00° 0.00+0.00° 0.00 £ 0.00 0.00 £ 0.00 0.00 £0.00 0.00 £ 0.00

CdCl;-cadmium chloride, VCL-curvilinear velocity, VSL-straight-line velocity, VAP-average-path velocity, LIN-linearity, STR-straightness, WOB-wobble, ALH-amplitude of lateral head
displacement and BCF-beat-cross frequency, a-d = values in columns with different superscript letters were significantly different among the concentrations of CdCl, (P<0.05).



Table S11: Rhesus sperm motility parameters over 120 minutes of exposure to CuSOs (0-250 pg/ml) (n=3)

Total Progressive Rapid Medium Slow
Time CuSO: Motility Motility Spermatozoa Spermatozoa Spermatozoa
(min) (ug/ml) (%) (%) (%) (%) (%)
0 64.72£26.00  51.14+24.64  44.68 +25.92 9.87 +6.84 10.18 +1.45
10 69.16 £2394  58.15+25.00  53.18+27.74 8.33 +8.90 7.65+5.09
15 50 66.69+23.93  54.20+20.72  47.64+23.30 9.18 +8.00 9.87+2.13
100 73.85+2212  59.09+20.72  52.07 +24.64 10.63 +7.78 11.14 +4.59
250 5215+4393  4126+38.46  35.75+37.57 8.25+8.13 8.15 + 4.67
0 57.35+2458  33.01+13.71  25.95+11.37 12.02 +9.17 19.37 +10.99
10 58.51+23.63  34.65+10.45 24.77 +9.47 13.86 + 8.05 19.87 +12.22
60 50 55.66 +26.45 3044 +15.12  20.11+11.51 14301040  21.25+12.88
100 49.07+£36.85  23.14+2296  13.87 £15.68 12.65+9.78 22.54 +13.41
250 4.55+5.06 1.01+1.75 0.51+0.87 0.71+1.22 3.34+3.19
0 35.03+37.50 11.58+12.48¢ 470 £5.17 11.02+13.702  19.32+19.13
10 34.11 +29.58 9.55+6.122 3.12+1.66 9.24+9.322 21.75+20.33
120 50 36.43+34.80 10.62+10.54° 3.95 +3.69 11.86 +14.302  20.62 +17.69
100 27.74 +30.96 4.05+4.19° 1.06 +1.28 5.01+4.09° 21.67 +26.07
250 0.18 £ 0.32 0.18+0.32¢ 0.18+0.32 0.00+0.00 ¢ 0.00 +£0.00

CuSO4-copper sulphate, a-c = values in columns with different superscript letters were significantly different among the concentrations of CuSO, (P < 0.05).

Table S12: Rhesus sperm kinematic parameters over 120 minutes of exposure to CuSOs (0-250 pg/ml) (n=3)

Time CuSOs VCL VSL VAP LIN STR WOB ALH BCF
(min)  (pg/ml) (pum/s) (um/s) (um/s) (%) (%) (%) (um) (Hz)
0 176.69 +40.47 139.14 +41.15 154.49 +42.51 77.79 £6.29 89.63 £2.76 86.71 £4.91 257021 1690+1.18>
10 204.26 £59.85 167.38 £60.76  182.39 +59.82 80.56 £ 8.05 90.83 +4.29 88.56 +£5.13 253+042 1719+041-
15 50 189.00 £40.35 155.56 +43.00 171.77 +44.96 81.49 £6.29 90.34 £2.94 90.15+5.16 216+0.04 16.14+1.332
100 168.23 +41.03 126.06+35.80 141.86 +40.63 74.39 £ 4.37 88.87 +1.30 83.69 +4.37 259+£031 17.92+047
250 149.88 +47.20 119.65+38.51 134.07+45.17  80.06 +10.76 89.49 £4.77 89.24 +7.68 212+031 1547 +£292b
0 133.74+£50.35  99.09+63.22  110.62 = 61.66 70.07 £18.6 8720+£6.732 79.82+15932 2.07+0.682 18.48+2.85>
10 129.99 +44.89  99.79+54.07 108.87+51.81 73.76 +14.22 89.94+544=> 81.59+10.81> 217+0382 17.45+1.60°



60 50
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0
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120 50
100
250

122.76 + 43.02
93.63 £ 12.68
38.58 +44.15
85.03+13.14
90.65 + 31.00
85.51 £18.33
56.87 +15.69
14.13 +24.47

92.45 + 54.69
68.21 +17.47
19.80 + 32.52
48.17 +22.66 2
55.72 +36.12 2
52.94 + 35.03 2
25.38 £4.99°

2.00+3.47"

101.43 £51.71
78.95 £ 13.69
25.75 £ 38.80
56.36 £22.252
63.52+35.12 2
60.11 £35.52°b
37.79+£232¢
3.93+6.804

71.50 £16.72
72.13+11.53
24.42 + 36.28
55.05+17.13 2
57.66 +17.38 2
58.36 £25.70 @
45.40 +4.56 2
473+£8.19°P

88.79 £7.02
85.48 £ 8.49 =
37.20+41.19°
83.97 £5.76 2
84.96 +7.63 2
84.62+£9.72 2
67.16 £12.86°
17.02 £29.47®

79.93+£12.29-
84.05+ 5432
34.95+41.72°
64.87 +£15.50 2
67.11+14.422
67.40 £21.46 2
70.01 £20.09 =
9.26+16.04 "

227+043-
2.01+0.27 2
072+£1.25%
1.98+0.45>
215+0.232
226+0.19-
1.29+1.18
0.00£0.00°

17.50+1.99 2
16.20+0.422
4.68+8.11°
16.73+5.70 2
16.65+3.12 2
17.51+3.66 2
11.29+9.93 2
0.00£0.00°

CuSO4-copper sulphate, VCL-curvilinear velocity, VSL- straight-line velocity, VAP-average-path velocity, LIN-linearity, STR-straightness, WOB-wobble, ALH-amplitude of lateral head
displacement and BCF-beat-cross frequency, a-d = values in columns with different superscript letters were significantly different among the concentrations of CuSO4 (P < 0.05).

Table S13: Rhesus sperm motility parameters over 120 minutes of exposure to CdClz (0-500 pg/ml) (n=3)

Total Progressive Rapid Medium Slow
Time CdCl: Motility Motility Spermatozoa  Spermatozoa  Spermatozoa
(min) (ug/ml) (%) (%) (%) (%) (%)
0 62.33 +£26.27 47.88 +23.30 4248 +24.70 9.02+2.47a 10.83 £ 3.06
10 59.29 +31.35 46.01 +£30.48 39.68 £ 30.76 10.83+1.13 2 8.78 £3.58
15 50 63.90 + 32.66 50.43 + 33.31 45.17 + 34.89 8.41+223a 10.31+2.78
100 63.63 + 30.00 45.36 +29.67 40.38 +30.70 8.61+1.21a 14.64 +£4.23
500 43.83 + 38.44 24.61 £31.16 18.66 + 27.81 8.07£591%° 17.10+7.18
0 43.25 +45.46 27.48 + 30.27 22.76 £25.42 720+7.12 13.29 +13.11
10 55.00 +26.83 31.96 +25.17 23.33 +£20.88 13.83 +5.85 17.84 +2.00
60 50 46.14 +37.55 30.95 + 34.56 25.00 + 31.61 9.01+3.76 12.14 +2.63
100 49.25 + 36.79 30.46 + 30.63 23.21 £29.03 12.38 £ 4.67 13.66 +3.58
500 1.83 +1.58 0.09+0.16 0.09+0.16 0.09 £0.16 1.65 +1.45
0 49.06 +45.882  27.93+35512  19.18+25532  12.11+10.75= 17.78 +9.61 2
10 4516 £+47.532  29.33+39.492  2421+33.052 8.11 £ 8.68 2 12.83+5.80 2
120 50 45.61 +54.722 2858 +40.08= 21.94+31.032  8.88+11.892 1479 +£11.80 =
100 41.74+56.562  1859+25.67+  1228+17.06= 10.76+14.602  18.70£24.904
500 0.81+1.15° 0.00 +0.00» 0.00 +£0.00 0.00 +0.00 " 0.81+1.15%

CdCl,-cadmium chloride, a, b = values in columns with different superscript letters were significantly different among the concentrations of CdCl, (P<0.05).



Table S14: Rhesus sperm kinematic parameters over 120 minutes of exposure to CdCIz (0-500 pg/ml) (n=3)

Time CdCl: VCL VSL VAP LIN STR WOB ALH BCF
(min)  (ug/ml) (pum/s) (pm/s) (pum/s) (%) (%) (%) (um) (Hz)
0 166.46 +35.79  117.58 +14.08  137.76 +27.69 71.58 +6.70 86.24 + 6.65 8294+1.66>  253+0.24 16.28 +1.04
10 163.08 £59.12  11521+43.59  134.87+54.96  70.32+1.58 86.06 +2.67 81.78 +3.83 2 2.60+0.29 16.03 +£1.04
15 50 17298 £67.00  126.64+48.34  146.25+61.87  73.16+4.074 87.63 +4.97 83.56+4.06=  256+0.31 16.13 £1.10
100 152.31+55.11  109.12+40.50  125.84+49.90  71.40+1.28 87.34+3.29 81.83+3.582  2.60+0.33 16.31 +1.69
500 103.61 £47.94  69.91+37.56 82.27+4512  6535+11.37° 84.83 +5.00 76.80+10.39>  216+0.23 15.92+0.48
0 89.95+78.89  64.99+56962  7556+66.95  48.18+41.732  57.59+4997a 5583+48432 1.44+124° 11.44+9972
10 117.88£21.12  78.35+20.54>  92.05+23.19 65.83 +5.552 84.96 +2.82 " 7745+5352  241+0.192 15.77+0.95¢2
60 50 118.89+4537  76.95+43222  91.46+48.02  61.94+1092=  8322+3.08>  7423+10.682 228+0.12° 17.15+1.742
100 117.26 +43.57  76.77 +46.76 = 91.49 +51.65 62.07+15522  82.62+3.47>  7476+16.01+ 218+0.16> 17.45+3.90¢
500 34.87 +30.30 421+3.76" 12.42 +10.81 8.11+740"% 22.46+19.68¢  23.86+21.00> 0.00+0.00>  0.00+0.00°
0 99.00+30.60  56.63+39.58  67.89+40.712 5339+23422 80.38+10.100 65.35+20.92+ 191+0.272 1526+4.142
10 112.19+£51.93=  71.01+5830  84.78+57.802 57.42+25392  7857+15202 71.28+18522 1.85+0492 1155+7.86°
120 50 98.27+50.822  65.72+5449  75.65+56.212  60.65+24.08>  83.05+10.32° 71.79+20.07° 117+1.192 10.27+10.64°
100 95.50 +8.43 2 4217 £32.53  59.43+23242  42.82+30282  6524+29222 61.40+18922 136+1.13> 10.84+12.15¢2
500 23.93+33.84" 2.15+3.04 8.03+11.35" 4.48+6.34" 13.37£1890°% 16.77+23.72» 0.00+0.00®>  0.00+0.00"

CdCl;-cadmium chloride, VCL-curvilinear velocity, VSL-straight-line velocity, VAP-average-path velocity, LIN-linearity, STR-straightness, WOB-wobble, ALH-amplitude of lateral head
displacement and BCF-beat-cross frequency, a-c = values in columns with different superscript letters were significantly different among the concentrations of CdCl, (P<0.05).

Table S15: Effect of CuSO4 and CdCI2 on sperm vitality percentages (mean = SD) of vervet monkey (n = 3-4) after 60-180 min incubation.

Time CuSO: Absorbance CdCl Absorbance
(min) (ug/ml) n=4 (ng/ml) n=3
0 0.131 £ 0.033 0 0.098 = 0.020
10 0.087 +0.042 10 0.086 + 0.007
120
50 -0.024 +0.022 50 0.050 + 0.057
100 -0.019 +0.023 100 0.043 + 0.061



250 0.007 £0.010 500 0.071 £0.013

0 0.205 + 0.0342 0 0.151 £0.0212

10 0.150 + 0.062° 10 0.132 +£0.018

180 50 0.006 + 0.010° 50 0.081 £ 0.062¢
100 0.004 + 0.009® 100 0.072 + 0.062¢

250 0.008 + 0.010° 500 0.086 +0.0144

a, b, ¢, d = values in columns with different superscript letters were significantly different among the concentrations of CuSOsand CdClz (P < 0.05).



