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Developmental abnormalities of the housefly by bisphenol A exposure for seven generations

Seiichi Shigeno, Nanae Izumi, Ryoko Yanagibori and Junko Sajiki

Summary

The effect of bisphenol A (BPA) on the lifecycle endpoint of the housefly, Musca domestica, was examined by adding it to growth

medium at the concentration of 100 u g/kg. BPA exposure was repeated at egg and larval stages for seven generations. Results of the

BPA exposed group compared with the control are summarized as follows;

1

. Numbers of both third instar larvae and pupae decreased significantly in all generations, except the first and the fourth generations.
2.
3.

Emergence success decreased significantly and was delayed by 24h.
Although the difference in the ratio of female to male flies in the BPA and control groups was not statistically significant, negative

correlation (p=0.02) was detected between the number of generations and percentages of female flies. This suggests that BPA

exposure for many generations could affect the sex ratio of descendants.

4. According to statistical analysis, both pupal weight and length increased significantly (p<0.01). Pupal weight appeared to decrease

as generation number increased.

These results support our previous data that BPA could bring disorders in both the development and growth of houseflies.
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Table 1. Effects of BPA on the growth and development of the housefly

Treatments Generations Groups Number of Numbers of Ratios of hatching Numbers of pupae Numbers of Ratios of pupation Numbers of ~_Ratios of emergence Ratios of
eggs larvae per egg Day 7 Day 10 total pupae per egg per larva emergence per egg per pupa female
A 250 106 0.424 99 7 106 0.424 1.000
1 B 250 3 0.540 126 7 33 05 0.985 153 0.306 0.640 0.490
Total 500 4 0.48. 225 14 239 0.4 0.992
A 250 0.45 98 6 04 0.4 0.920
2 B 250 0.45 99 5 04 0.4 0.920 100 0.200 0.481 0.580
Total 500 2 0.45. 7 1 208 0.4 0.920
A 250 7 0.50 2 1 23 0.4 0.969
3 B 250 38 0.55 8 4 32 0.52 0.957 146 0.292 0.573 0.452
Total 500 65 0.530 250 5 255 0.510 0.962
A 250 74 0.296 62 3 65 0.260 0.878
Control 4 B 250 102 0.40: 93 1 94 0376 0922 95 0190 0597 0432
Total 500 176 0.35. 155 4 159 0318 0.903
A 250 92 0.36 76 9 85 0.340 0.924
5 B 250 119 0.47 91 15 06 0424 0.891 122 0.244 0.639 0.426
Total 500 211 0.42 167 24 91 0.382 0.905
A 250 23 0.492 104 4 08 0.432 0.878
6 B 250 09 0.436 79 6 85 0.340 0.780 135 0.270 0.699 0474
Total 500 32 0.464 183 10 193 0.386 0.832
A 250 18 0.472 101 5 106 0.424 0.898
7 B 250 92 0.368 80 7 87 0.348 0.946 127 0.254 0.658 0.452
Total 500 210 0.420 181 12 193 0.386 0.919
A 250 130 0.520 110 10 120 0.480 0.923
1 B 250 132 0.528 105 16 121 0.484 0917 125 0.250 0519 0.480
Total 500 262 0.524 215 26 241 0.482 0.920
A 250 63 0.252 46 8 54 0.216 0.857
2 B 250 66 0.264 34 59 0.2 0.894 82 0.164 0.726 0.537
Total 500 29 0.258 80 113 0.2 0.876
A 250 0 0.440 81 103 0.4 0.936
3 B 250 1 0.444 61 33 94 0.37 0.847 147 0.294 0.746 0429
Total 500 221 0.442 142 55 197 0.394 0.891
A 250 93 0.372 4 4 89 0.356 0.957
BPA 4 B 250 84 0.336 4 74 0.296 088 93 0186 0571 0505
Total 500 177 0.354 9 163 0.326 0.92
A 250 81 0.324 4 63 0.252 0.77
5 B 250 114 0.456 76 24 100 0.400 0.877 90 0.180 0.552 0.378
Total 500 195 0.390 117 46 163 0.32 0.836
A 250 70 0.280 64 0 74 0.29 1.057
6 B 250 95 0.380 50 9 69 0.27 0.726 64 0.128 0.448 0422
Total 500 165 0.330 114 29 143 0.286 0.867
A 250 76 0.304 43 8 51 0.204 0.671
7 B 250 97 0.388 47 25 72 0.288 0.742 68 0.136 0.553 0.441
Total 500 173 0.346 90 33 123 0.246 0.711
Table 2 Results of statistical analysis for data in Tablel
Numbers of Numbers of
Numbers of pupae
larvae Numbers of total pupae emergence
Day 7 Day 10
A(treatment) sok *% $ok % *
B(generation) Fk *% *k
Interaction (AxB) *
Rati f . . . Rati f
a IOS, ° Ratios of pupation Ratios of emergence atos o
hatching female
per egg per egg per larva per egg per pupa
A(treatment) *k * *k *
B(generation) ok *ok *
** p<0.01
* p<0.05
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Table 3 Pupal weights at Days 7 and 10 and the statistical analysis
Generation Pupal weight (g/pupa)”
Day 10
Control BPA Control BPA
1 0.0181£0.0010 0.0214+0.0013 0.0124+0.0018 0.0177=£0.0001
2 0.01880.0003 0.0219£0.0014 0.0133£0.0017 0.01960.0002
3 0.0180+0.0004 0.0223+0.0001 0.0109+0.0039 0.01900.0001
4 0.0179+0.0008 0.02020.0006 0.0147£0.0019 0.0174£0.0012
5 0.0196+0.0005 0.0200+0.0002 0.0146+0.0022 0.0134+0.0015
6 0.0192+0.0002 0.0186+0.0003 0.0127+0.0013 0.0157+0.0003
7 0.01760.0006 0.0187+0.0013 0.0138+0.0011 0.0159+£0.0012
Total 0.01840.0008 0.0194£0.0016 0.0132£0.0027 0.0170£0.0022
1) Mean = SD of duplicate
Tow—way analysis of variance
Day 7 Day 10
A(treatment) *k *k
B(generation) *
Interaction (AxB) *k *k
** p<0.01 * p<0.05
Table 4 Pupal length at Day 7 and 10, and the statistical analysis
Generation Pupal length (mm/pupa) 1)
Day 7 Day 10
Control BPA Control BPA
1 543+0.12 5.64+0.11 495+0.23 5.75+0.08
2 5.88+0.02 6.12+0.06 5.74+0.30 599+0.15
3 5.73+0.01 6.09+0.14 5.02+0.72 5.98+0.07
4 572+0.23 6.05+0.00 517+0.07 5.73+0.09
5 581+0.05 5.98+0.04 552+0.11 5.63+0.23
6 591%+0.14 6.06+0.02 510%0.16 6.13+=0.25
7 567+0.13 591+£0.21 5.63+0.09 584+0.18
total 572+0.17 598+0.18 5.30+0.39 586+0.21
1) Mean = SD of duplicate
Tow—-way analysis of variance
Day 7 (length) Day 10 (length)
Altreatment) *k *ok

B(generation) *ok
Interaction (AxB)

**x p<0.01 * p<0.05
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