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ABSTRACT

A tetraploid cyprinid loach, Misgurnus anguillicaudatus was induced by applying heat
shock. The efficiency of inductions changed with the time of initiation of treatment and the
duration of treatment. The highest incidence of tetraploid was obtained at the treatment of
41 T for 3 min, 28 min after fertilization. Ploidy level was estimated by kariological examination
and flow cytometric analysis. The tetraploid cyprinid loach had 4n=100 chromosomes, while
the diploid had 2n=250. The erythrocytic volume of the tetraploid was 1.65 times larger than
that of the diploid. The DNA content of the tetraploid and diploid showed 6.547 pg/cell and
3.067 pg/cell, respectively.
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3—4. Flow cytometry
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Fig. 1. Survival rate of M. anguillicaudatus eggs after heat shock at 41 for 3 min.

57



Table 1. Effects of 41T heat shock on the eggs of cyprinid loach, Misgurnus anguillicaudatus for

the rates of hatching, early survival and tetraploidy

Initial time after =~ Duration Hatching rate Early Survival Induction rate
fertilization{min) (min) (%) rate (%) of 4n (%)
24 1 64/170 (37.6) 62/64 ( 96.9) 2/170 (1.2)
2 29/160 (18.1) 23/29 ( 79.3) 0/160 (0.0)
3 85/242 (35.1) 52/85 ( 61.2) 0/242 (0.0)
29 1 55/200 (27.5) 49/55 ( 89.1) 3/200 (1.5)
2 86/185 (46.5) 64/86 ( 74.4) 5/185 (2.7)
3 76/140 (54.3) 66/76 ( 86.8) 9/140 (6.4)
34 1 76/140 (54.3) 76/76 (100.0) 2/140 (1.4)
2 28/191 (14.7) 17/28 ( 60.7) 5/191 (2.6)
3 20/159 (12.6) 6/20 ( 30.0) 2/159 (1.3)
39 1 26/175 (14.9) 21/26 ( 80.8) 1/175 (0.6)
2 8/148 ( 54) 2/8 ( 25.0) 0/148 (0.0)
3 7/164 ( 4.3) 1/7  ( 14.3) 0/164 (0.0)
44 1 100/178 (56.2) 95/100 ( 95.0) 1/178 (0.6)
2 23/170 (13.5) 14/23 ( 60.9) 2/170 (1.2)
3 27/185 (14.6) 5/27 ( 185) 5/185 (2.7)
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Fig. 2. Metaphase chromosomes of diploid(a) and tetraploid(b) M. anguillicaudatus.
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Fig. 3. Microphotographs of diploid(a) and tetraploid(b) erythrocytes of M. anguillicaudatus.

Table 2. Erythrocytic measurements of diploid and tetraploid M. anguillicaudatus

Item 2n 4n Elattlg gfl

Cell

major axis (pm) 1144+ 0.63 1445+ 048 1.28

minor axis (um) 764+ 0.76 882+ 0.37 123

surface area (um’) 6893+ 11.05 100.10+ 5.12 145

volume (pm’) 356.46+ 36.01 589.50+ 49.91 1.65
Nucleus

major axis (pm) 507+ 0.03 7.10+ 0.24 140

minor axis (pm) 2.82+ 0.16 4.10= 031 145

surface area (um'’) 11.23%+ 057 22.82+ 1.26 2.03

volume (um’) 2118+ 229 5379+ 546 2.54

2—3. DNA &% &4 (flow cytometry)

Fig. 4= 4 WA 9] flow cytometry dataZ A v 2 v A= 2722 A8 231} DNA Fake)
438% 2] genome size= 3.067 pg/cell, T8l FEH 4 A= ¢ genome size®! 93.5% 2] DNA
TFS B 6543 pg/cellE VFEFTH(Table 3).
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Fig. 4. Flow cytometric analysis of diploid and tetraploid M. anguillicaudatus : control(a), diploid(b)
and tetraploid(c).

Table 3. DNA content of diploid and tetraploid M. anguillicaudatus

. Mean peak of Mean peak of Mean ratio of peak
Species sample standard (loach/human) pg/cell
2n 255.2 582.5 0.4381 3.067=% 0.060
4n 546.0 584.2 0.9350 6.543% 0.071
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