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Influence of Oral Treatment of Estrone
on the Sex Reversal of the
Loach Misgurnus anguillicaudatus

Zenziro Kubota, Isamu Nakajima, and Naoki Watanabe

The authors studied the influence of oral treatment of estrone on sex reversal of the loach
Misgurnus anguillicaudatus. The fish were raised on the dietary estrone levels of 25, 50, 100,
150, and 200 mg/kg for 40 days from the initial age of 14th day after hatching, and raised
afterwards without estrone for 11 months. All the loach raised on the dietary estrone levels of
100 and 150 mg/kg resulted in females. The main secondary sexual characters of the loach
showed the female characters in less dietary estrone level than in the one demanded for sex re-
versal. Percentage of the malformed fish indicated no great difference in both the oral-treated
and the control groups. Mean body length and mean body weight in the sex-reversed females
were the same as those in the genetic females, and larger than those in the genetic males.
Percentage of ovary weight to body weight, weight-multiplicating rate, and survival rate in
each group decreased with the advance of the dietary estrone levels, At present it seems in-
effective to apply the oral treatment of estrone to the loach culture.
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Table 1. Sex ratio of the loach raised on each dietary estrone level for 40 days from the
initial age of 14th day after hatching, and raised afterwards without eatrone for 11
months

Dietary estrone Number of individuals e . g %) § %)
T ¢l TR Cl e (]
level (mg/kg) % ) § Total (T) I T r
0 (Control 1) 26 9 0 35 74.3 25.7 0
0 (Control 2) 24 12 0 36 66.7 33.3 0
25 17 5 0 22 77.3 22.7 0
50 1 6 0 17 64.7 35.3 0
100 24 0 0 24 100.0 0 0
150 9 0 0 9 100.0 0 0
200 5 0 1 6 83.3 0 16.7
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Fig. 1. Relationship between dietary estrone level and six distinct sexual chara-

cters of the loach. Bars indicate the standard variation.

male; &, intersex,

Q, female; @,

BL, body length; TL, total length; DL, dorsal fin

length: PL, pectoral fin length; VL, pelvic fin length; AL, anal fin length;

I.C, lamina circularis length of pectoral fin.
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Table 3

Table 2. Percentage of the malformed loach raised on each dietary estrone level for 40
days from the initial age of 14th day after hatching, and raised afterwards without

catrone for 11 months

Dietary estrone

Number of individuals

Percentage of

level (mg/kg) Total Malformed fish malformed fish
0 (Control 1) 35 1 2.9
0 (Control 2) 36 6 16.7
25 22 6 27.3
50 17 1 5.9
100 24 5 20. 8
150 0 0
200 3 50.0

Table 3. Dietary estrone level and number of the malformed loach in each type of mal-
formation. A fish having two types of malformation is treated as two specimens.

malformation in fins; 11,
shrinkage of body

Type I,
snout; 1V,

flexion of spinal column; I, malformation of

Number of malformed fish

Percentage of malformed fish

Dietary estrone

level (mg/kg) Type Type
1 i I v 1 Il i v
0 (Control 1) ] 0 1 0 50,0 0 50.0 0
0 (Control 2) 0 0 6 0 0 0 100,00
25 4 1 2 0 57.1  14.3 28,6 0
50 1 0 0 0 100.0 0 0 0
100 5 1 1 0 7.4 14.3 14.3 0
150 - — - - — — — s
200 1 1 2 1 20,0 20.0 40,0 20.0
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Table 4. Mean value of percentage of gonad weight to body weight of
the loach raised on each dietary estrone level for 40 days from
the initial age of 14th day after hatching, and raised afterwards
without estrone for 11 months

. Percent of gonad weight to
Dietary estrone

. Sex body weight
level (mg/kg) (M + S.D)
0 (Control 1) % 23.9 x5.5
s 0.73 £ 0. 21
0 (Control 2) 2 21.3 £6.3
8 1.02 + 0,28
25 £ 21.0 +6.3
§ 0.96 + 0,27
50 2 19.6 +4,9 *1
iy 0.58 % 0.15 %2
100 2 20.3 +£6,6 *1
&
150 18.6 4.1 *1
3
200 2 17.3 +3.8 *1
)
% 0.10 + 0

* Values with *1 and *2 are statistically different from those of the control (1)
and (2) respectively, P<0. 05,
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Table 5. Mean value of body length and body weight of the loach raised on each
dietary estrone level for 40 days from the initial age of 14th day after hatching,
and raised afterwards without estrone for 11 months

Dietary estrone Sex Body length (mm) Body weight (g)
level (mg/kg) (M * S.D) (M *+ S.D)
0 (Control 1) 2 105.1 * 12.9 15.5 %= 4.5
¢ 95.0 + 4.8 8.1+ 1.2
0 (Control 2) ¥ 103.2 £ 25.8 14,6 £ 8.0
) 95,0+ 3.6 8.0+ 0.9
25 2 103.1 % 25.2 15.2 & 8.6
) 87.3+ 21,3 7.1 3.9
50 £ 109.5 + 11.3 13.8+ 4.6
3 95.6 4+ 4.9 7.2+ 1.4
100 2 104.7 + 17.9 4.8+ 6.2
g\ O R
150 2 123.6 £ 27,5 23.1+12.2%2
'é‘)‘ S et
200 ¢ 102.2 = 39.9 16.2 * 13.0
2 — -
% 135.5+ 0 23,0+ 0

% Values with *2 is statistically different from that of the control (2), P<0.05.
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