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Table 1. Numbers of normal and abnormal spermatozoa in the vesicles of each of 10 control mosquitoes
(Counts taken from one side of the double-lumen of a cross-section)

F 1 2 3 4 Total Abnormal

M 3 - incidence
SV 1 (nomma) 3 4 5 6[1 2 3 456 71 3 5[0 3|Examined| Abnormal [ (%)
I |165 8777 256 25 3 6 4 4 1 9,241 | 464 5.02
II |131 5026 106 9 2 31 19 101 5,335 | 309 5.79
m 63 4,733 16 2 5 39 29 3 2 31 4,896 163 3.32
v 32 2,732 34 2 5 2 2,807 75 2.67
vV |110 3,141 8 7 2 1|8 34 41 16 2 1|1 1 1| 3,447 | 306 8.87
Vi 53 4,518 82 1 5 4 3 4,666 | 148 3.17
VI 138 6,047 115 2 6 6 6,314 267 4.22
VI 62 5,936 32 1 17 9 6,057 121 1.99
X 49 3,769 43 3 6 3,870 101 2.60
X 22 2,815 188 4 1 1 1 4 3,036 | 221 7.27
Total [ 825 47,494 953 53 5 1(16 147 121 40 1 3 1(3 3 1|1 149,669 2,175 4.37

F : flagella, M : mitochondria, SV : seminal vesicles
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Table I. Numbers of normal and abnormal spermatozoa in the vesicles of each of 10
(Counts taken from both sides of the double-lumen of a cross-section)
F 1 2
sy 1 2. 3 4 56 7 91|01 2 3 4 5 617
I 239 1,940 317 115 4311 8 1 1 7 12 13 13 7 2
II 548 2,760 51 1 1 6 2
I 105 2,628 245 25 2 1 26 183 223 140 20 2
I\ 111 4,599 155 16 3 30 65 19 ¢4
\') 228 1,236 70 7 2 8 38 37 12 2 1
Vi 181 1,925 507 49 8 2 2 9 9 8 511
VI 155 3,165 285 25 1 3 46 36 4
Vi 244 4,135 498 28 6 31 36 24 4 1
X 337 3,061 27 2 1 2 2 25 12 3 1
X 74 1,881 94 18 5 66 82 74 7 2
Total | 2,222 27,330 2,429 286 67 14 8 1 1|2 55 423 529 329 54 7 3
F : flagella, M : mitochondria, SV : seminal vesicles
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mosquitoes treated with DDVP

3 4 5 6 Total Abnormal

incidence
0123 456 7{01 2 4 5 610{3 4 6|3 |Examined | Abnormal (%)
12 1 21 1 1 2 2,744 804 29.30
3,369 609 18.07

2 1 3,603 975 | 27.06
2 1] 5,005 406 8.11
1123 11 1 1 1 1,653 417 25.22
1 1 2,709 784 28.94

2 1 1 1 3,725 560 15.03

1 1 1 1 5,011 876 17.48

1 1 3,655 594 16.25

1 2,309 428 18.53

1 45103 221111111 221 2(1(33,783] 6,453 19.10
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Explanation of figures

Cross-section of the double-lumen of the seminal vesicle treated with DDVP.

Cross-section of the wall of male seminal vesicle treated with DDVP. M: muscle, N: nucleus,
V: vesicle

Cross-section of the wall of control seminal vesicle. M: muscle, N: nucleus, V: vesicle
Cross-sections of spermatozoa in control seminal vesicle. Showing abnormal spermatozoa with
2 flagella (arrow 1) and 3 mitochondria (arrow 2).

Cross-section of spermatozoa in control seminal vesicle. Showing an abnormal spermatozoon
with 1 mitochondrion (arrow). C: flagellum, M:mitochondria, N:nucleus

Cross-section of an abnormal spermatozoon with 4 mitochondria (arrow) in control seminal
vesicle.

Abnormal spermatozoon (arrow) contained 2 flagella and 4 mitochondria in control seminal
vesicle.

Cross-sections of abnormal spermatozoa indicated by arrow 3 (2 flagella and 3 mitochondria),
arrow 1 (2 flagella and 5 mitochondria), and arrow 2 (3 flagella and 4 mitochondria) in the
vesicle treated with DDVP.

Cross-sections of abnormal spermatozoa indicated by arrow 1 (1 flagellum and 9 mitochondria),
arrow 2 (1 flagellum and 8 mitochondria), and arrow 3 (1 flagellum and 5 mitochondria) in the
seminal vesicle treated with DDVP.

C: flagellum, Mi: mitochondria

Cross-sections of abnormal spermatozoa indicated by arrow 1 (1 flagellum and 4 mitochondria),
arrow 2 (1 flagellum and 7 mitochondria), and arrow 3 (1 flagellum and 6 mitochondria) in the
seminal vesicle treated with DDVP.

Abnormal spermatozoon with 4 flagella and 6 mitochondria (arrow) in the seminal vesicle
treated with DDVP.

Abnormal spermatozoon with 5 flagella and 4 mitochondria (arrow) in the seminal vesicle
treated with DDVP.

(Bar in Fig. 1 indicates 10 m. )
Bar indicates 1 xm in Fig. 2 to Fig. 12
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Effect of dichlorvos on spermatogenesis of Armigeres subalbatus
(Coquillett, 1898)
Jim-Shung Lai

Department of Parasitology, Okayama University Medical School, Okayama, Japan

The incidence of abnorma)] spermatozoa in normal and dichlorvos-treated Armigeres
subalbatus was examined morphologically by electron microscopy. The mosquitos used
in this study had been maintained in the laboratory for 160 generations after being
collected in Kanagawa prefecture. For control mosquitos, ten seminal vesicles were
removed from male adults 3 days after emergence, and sectioned at the middle. The
numbers of all normal and abnormal spermatozoa in one side of the double-lumen of
a cross-section were counted except for head nucleus parts, tail ends, and tangential
sections which could not be identified as normal or abnormal. Normal spermatozoa
had 1 flagellum and 2 mitochondrial cords, but abnormal ones had unusual numbers
of them. Control mosquitos showed a 4,37% incidence of abnormal spermatozoa as
averaged from data on 10 seminal vesicles.

For the insecticide treatment, living 4-th stage larvae which were exposed to 0.201
ppm of dichlorvos (DDVP) for 24 hours were put back into normal water without
DDVP. The seminal vesicles from 10 male adults 3 days after emergence were examined
likewise to control ones. The count was taken from both sides of the double-lumen of
a cross-section. The average incidence of abnormal spermatozoa treated with DDVP
was 19.1% which was 4.4 times higher than in control mosquitos. The total number
of spermatozoa decreased in vesicles which were treated with DDVP. A large number
of abnormal spermatozoa consisted of 1 flagellum and 1 or 3 mitochondria. The wall
of seminal vesicles treated with DDVP became thicker than that of controls, and con-
tained many vacuoles in the cytoplasm.



