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Effect of 17α Methyltestosterone on sex reversal of Xiphophorous  

maculatus platy and Cyprinus carpio Koicarp 
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ABSTRACT: 
 
  
 Hormone sex manipulation role of the masculinizing hormone 17aMTS  was 
tested in platy Xiphophorous maculatus  and koicarp  Cyprinus carpio. The fry of platy 
and koicarp of the first group were fed 17 α- MTS hormone incorporated diet for 90 
days. And the other groups were immersed with the hormone for 6h. The hormone 
incorporated feed at 500mg/l produced 68% males in koicarp and 80% in platy. 
According to immersion technique 400mg/l produced 85% in platy and 75% in koicarp. 
Exposure to other concentrations of 17 α- MTS at varying durations invariably 
produced intersex individuals. From the present study it is concluded that Koicarp and 
Platy are amenable to endocrine sex reversal by steroid immersion and dietary 
treatments of fry.  
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INTRODUCTION 

 In aquaculture the production of single sex 

populations offers several advantages, including 

enhanced growth and prevention of unwanted 

reproduction. Till date dietary administration is the 

most accepted method for hormonal induction of 

sex reversal in many ornamental fishes viz., 

poecilids, anabantids and others like cichlids but 

this method is not widely accepted due to uneven 

exposure to steroid by feeding hierarchies. Hence 

immersion of fish fry in steroid solutions may be 

another way to achieve masculinization or 

feminization. Sex steroids, particularly androgens, 

are known to stimulate growth in fish. Among the 

androgens tested, 17 α – methyltestosterone (MTS) 

was found to be the most potent. MTS is probably 

the most widely studied natural androgen for 

growth enhancement in fish. It was found to 

accelerate growth in common carp (Matty and 

Lone, 1979), coho salmon (McBride and Fagerlund, 

1976; Fagerlund et al., 1978) and white prawn 

(Vaitheeswaran and Ali, 1986). The major aim of 

such hormonal manipulation has been the 

production of mono sex populations displaying 

enhanced growth and /or production of a desired 

breeding line (George and Pandian, 1995; Blazquez 

et al., 1999; Piferrer, 2001). Supply of feeds 

supplemented with 17 MTS to sexually 

undifferentiated fry is one of the methods of choice 

for all male sex reversal (Abucay and Mair, 1997; 

Ohia and Takano 1996; Demska- Zakes and Zakes, 

1997). Moreover, sex of a fish, in which the sex 

differentiation process has not yet commenced, can 

be manipulated by administering steroid hormones 

either through dietary supplementation or 

immersion or through systematic transfer (injection, 

silastic implantation) (Pandian and Sheela, 1995).  

 The role of different hormones in sex 

reversal has been studied by number of earlier 

investigators Piferrer and Donaldson (1994). Very 

few attempts on endocrine sex reversal have been 

made in ornamental fishes by hormonal immersion 

and /or incorporation in diet during the fry stage. 

The commercial production of Xiphophorous 

maculatus is the latest in the series. In the present 

work sex reversal in platy and koicarp were 

attempted using different doses 17 α- 

methyltestosterone (MTS) of different doses by 

immersion as well as by incorporation in diet with 

the following two objectives. To study the 

amenability of platy and koicarp to hormonal sex 

reversal at the fry stage and to study the feasibility 

of producing monosex population of platy and 

koicarp by immersion and dietary administration. 

 

MATERIALS AND METHODS 

Collection of hatchlings 

 Healthy hatchlings of koicarp and platy fish 

were purchased from local ornamental fish market 

and transported to CARE Aquafarm.  The fishes 

were stocked in rearing tanks and acclimatized to 

laboratory conditions for one week before 

commencing the experiment.  They were provided 

with well aerated water (dissolved oxygen: 5.4-

5.8mg/l; pH: 7.2-7.4; temperature: 24-26°C) and 

fed with plankton and boiled egg white Feeding 

was stopped 24 hrs prior to the start of experiment 

in view of making the gut empty. 

Hormone preparation  

 For the present study androgenic steroid 

hormone 17 alpha methyl testosterone (Sigma 

Chemical co., USA) was selected.  For hormone 

preparation, initially stock solutions were prepared 

by dissolving the appropriate amount of hormone in 

dimethylsulphoxide [DMSO] (Ranbaxy, India).  

The stock solutions of hormone were kept in cool 

dark place and extreme care was taken to avoid the 

hormone being exposed to light since these 

hormones are photosensitive. (Haniffa et al. 2004). 

The feed for the experimental fishes were prepared 

using the ingredients viz. rice bran (25g), groundnut 

oil cake (37g), fish meal (47.5g), and tapioca flour 

(30.5g). The feed were prepared by incorporating 

17 alpha-methyl testosterone at six different 

dosages (0,100,200,300,400,500 & 600μg/l) for 

Platy and Koicarp. 

Experiment 1 

 Each sample was mixed thoroughly in order 

to distribute the hormone uniformly.  One portion 

of the feed was kept without hormone incorporation 

which served as control feed. The sample of feed 

was made into pellets and supplied to the test fish 

as semi moist pellets. Two series of experiments 

were carried out with 17 a MTS by immersion 

technique and dietary administration. The fish 

belonging to 7 groups including control each with 

30 individuals in triplicate were treated for each 

concentration (100,200,300,400,500 & 600µg/l). 

 Experiment 2 

 The feeding trails were conducted in glass 

tanks (18”×12”×12”) and each glass tank was 

stocked with 30 fry (Length 0.2 ± 0.4cm; Weight 

0.05 ± 0.08gm).  The depth of the water in the glass 

tank was maintained as 30 cm.  Temperature, 

dissolved oxygen, pH and ammonia contents were 

recorded during the period of 90 days duration. 
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 Water was changed once in 2 days in order 

to keep maintain the dissolved oxygen content 

without much fluctuation. The experimental fish 

were least disturbed except on certain occasions 

like change of water.  For each concentration of 

hormone three tanks each with thirty fishes in each 

were maintained as triplicate and triplicate was 

maintained for the control also. Owing the 

ambiguous nature of manual sexing, juvenile fish 

were often sacrificed to determine the sex ratio. 

After 90 days the gonads were located after 

dissection under a dissection microscope. A portion 

of the gonadal tissue was removed with a pair of 

fine forceps and placed on a clean glass slide. A 

few drops of acetic orcein or geimsa stain were 

added and the tissue was squashed after placing a 

cover slip on the glass slide (Guerrero and Shelton, 

1974; Haniffa et al., 2004). The squashed tissue was 

examined under a research microscope low 

magnification. Ovarian tissue was identified by the 

presence of oocytes and the testicular tissue by the 

spermatocytes on a uniform background of tissue. 

Sex ratio obtained in the experiments were 

subjected to Chi-square test for goodness of fit (Zar 

2000). 

 

RESULTS  
 The effect of MTS treatment on the sex of X. 

maculatus is shown in Table 1. The highest 

percentage conversion to males (85%) occurred in 

the treatment dose of 400μg MTS / l of water. In 

this batch 85% fish showed normal testes similar to 

the control fish.  

Experiment 1 

 The 400μg MTS / l and 500 μg MTS / l 

treatment for 6h significantly (P <0.001) altered the 

sex ratio from when compared to the control (4M: 

1F). None of the 100, 200, 300, 400, 500 and 600μg 

MTS / l treatment combinations produced 2 – 5% 

monosex populations and contained intersex 

individuals were characterized by the intermingling 

of spermatogonia and oocytes in the same gonad 

(Fig. 1 c & d). The effect of MTS treatment on the 

sex of C. carpio is shown in Table 3. The highest 

percentage conversion to males (80%) occurred in 

the treatment dose of 500μg MTS / l of water. In 

this batch 80% fish showed normal testes similar to 

the control fish     (Fig. 1 a & b). The 500μg MTS / 

l and 600 μg MTS / l treatment for 6h significantly 

(P <0.001) altered the sex ratio 4M: 1F when 

compared to the control. None of the 

100,200,300,400,500 and 600μg MTS / l treatment 

combinations produced cent percent monosex 

populations in koicarp but produced 2 – 5% 

intersex individuals characterized by the 

intermingling of spermatogonia and oocytes in the 

same gonad. In the reversing gonads (i.e, intersex), 

spermatogenic cysts in early stages of development 

were predominant and were distributed throughout 

the entire gonad amist the stroma cells. The oocytes 

were reduced in number and only the small, 

developmentally younger ones were seen in areas 

between the spermatogenic cysts. Other cells 

included cells containing dense dark staining nuclei 

and light staining cytoplasm. Sex ratio of platy 

administered with diet containing 17α methyl 

testosterone is reported in Table 2. After 30 days 

gonad formation was not clear. Histological 

observations of the gonad of fish given hormone 

diets were made after 90 days (Fig. 2 a & b).     

Experiment 2 

 Sex ratio observed after 90 days of dietary 

hormone administration in platy revealed a male 

dominant population.  In 400 μg/l of 17α MTH 

administered diet for 90 days the males were 75% 

whereas the females were only 10%.  Remaining 

10% were died. At the same time 5% of fishes 

were intersex.  Platy fish fed with a diet containing 
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S. No 
Hormone 

dosage(µg/l) 

No. of 

fishes 

Duration 

(hours) 

  

Duration 

(Days) 

Sex ratio (%) Survival 

(%) Male Intersex Female 

1 0 90 6 90 0.50 0.00 0.40 100 

2 100 90 6 90 0.60 0.00 0.30 100 

3 200 90 6 90 0.70 0.05 0.15 100 

4 300 90 6 90 0.75 0.05 0.10 100 

5 400 90 6 90     0.85** 0.02 0.03 100 

6 500 90 6 90 0.80 0.02 0.08 100 

7 600 90 6 90 0.75 0.02 0.13 100 

TABLE 1. Effect of different doses of discrete 17α MTS immersion treatment on sex ratio and survival on 

Xiphophorous maculatus Platy. 

The significance levels (**P<0.001) are for X2 values in comparison with a expected sex ratio of 4 M:1 F 



 

 

500 μg/l of 17α MTS showed males 70% and the 

female population was also 18 %. Remaining 12% 

were died. 
 Histological sections of ovary of normal 

females showed previtellogenic oocytes and 

vitellogenic oocytes (Fig. 2 c & d) .Ovary with 

vitellogenic oocytes were characterized by the yolk 

globules and peripheral yolk vesicles.  The nucleus 
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was in a central position. Yolk globules form a 

homogenous mass with some lipid droplets inside 

the cytoplasm. The nucleus and the germinal 

vesicle migrated from its central position to the 

periphery. Mature oocytes were observed with large 

accumulation of yolk denoting the growth of the 

oocyte and completion of vitellogenesis. Ovary 

sections showed characteristics where normal 

differentiation of the ovary was suppressed. 

Oocytes were in the previtellogenic stage and 

failure of vitellogenesis was observed. Yolk 

globules fail to appear in the cytoplasm showed part 

of the ovarian tissue which was transformed into 

testicular tissue.  Testicular development was 

elicited as an auto differentiation. Complete 

masculinization was also observed in the few 

intersex gonads and the transformed testis showed 

the germ cells which remained in the gonadal stage. 

In koicarp the sex ratio observed after 60 days of 

dietary administration of hormone koicarp revealed 

a male population. In 500 μg/l of 17α MTS 

administered diet for 90 days; the males were 68 % 

whereas the females were only 30 % .At the same 

time 2 % of fishes were intersex. It was fed with a 

diet containing 600 μg/l of 17α MTH the male 

population was 62 % and the female population was 

also 6%. The 500 µg MT/ l and 600 µg MT/ l 

treatment for 90 days significantly (P<0.001) 

altered the sex ratio when compared to the control 

(2 male and 1 female) whereas other treatment did 

not. 

 

DISCUSSION AND CONCLUSIONS 

  The present attempt to reverse sex in 

Koicarp and Platy through immersion in steroid 

solution and supplementary diet at doses ranging 

from 100 – 600 μg/l of water to 6h around the time 

hatchlings induced a maximum production of 85% 

males and 40% females in the case of koicarp a 

maximum production of 75 % males and 60% 

females in platy. In the natural population of platy, 

the sex ratio is male biased (4males and 1 female) 

whereas in koicarp the natural population is female 

biased (2 females and 1 male, Haniffa et al., 2007). 

During the masculinization the fishes were destined 

to became females at the optimal treatment. In platy 

about 85% transformed into phenotypic males and 

20% could not be mascilinized in koicarp 75% 
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S. No 
Hormone 

dosage(µg/l) 

No. of 

fishes 

Duration 

(hours) 

  

Duration 

(Days) 

Sex ratio Survival 

(%) Male Intersex Female 

1 0 90 6 90 0.60 -- 0.30 100 

2 100 90 6 90 0.50 -- 0.40 100 

3 200 90 6 90 0.65 0.02 0.13 100 

4 300 90 6 90 0.70 0.05 0.15 100 

5 400 90 6 90      0.75 ** 0.05 0.10 100 

6 500 90 6 90 0.70 0.02 0.18 100 

7 600 90 6 90 0.65 0.02 0.13 100 

 TABLE 2. Effect of different doses of discrete 17α MTS through supplementary diet on sex ratio and survival 

on Xiphophorous maculatus Platy. 

The significance levels (**P<0.001) are for X2 values in comparison with a expected sex ratio of 4 M:1 F 

S. No 
Hormone 

dosage(µg/l) 

No. of 

fishes 

Duration 

(hours) 

  

Duration 

(Days) 

Sex ratio Survival 

(%) Male Intersex Female 

1 0 90 6 180 0.30 -- 0.60 100 

2 100 90 6 180 0.45 0.02 0.30 85 

3 200 90 6 180 0.50 0.05 0.15 78 

4 300 90 6 180 0.55 0.02 0.10 85 

5 400 90 6 180 0.60 0.05 .0.10 83 

6 500 90 6 180    0.80** 0.02 0.50 96 

7 600 90 6 180 0.75 2 0. 50 91 

TABLE 3. Effect of different doses of discrete 17α MTS immersion treatment sex ratio and survival on koicarp 

Cyprinus carpio 

The significance levels (**P<0.001) are for X2 values in comparison with a expected sex ratio of 2 M:1 F 



 

 

transformed into phenotypic males and 25% 

become females due to high dose of hormone and 

time duration. In case of supplementary diet, in 

platy about 75% males and 25 % females and in 

koicarp, 68% males and 32% females were 

produced due to supplementary diet. 

  The results of the present study 

demonstrated that significant masculinization can 

be achieved in platy and koicarp by immersion 

treatment as well as through supplementary diet 

using 17 a MTS concentration 400μg/l in platy and 

in koicarp Methyltestosterone concentration 500μg/

l in supplementary diet the masculinization of platy 

is 400μg/l and in koicarp 500 μg/l of hormone 

concentration. The results obtained in the present 

study were similar to that of Haniffa et al., 2004 in 

stinging catfish Heteropneustes fossilis and Salam 

and Ronald (1997) in inducing sex reversal of 

Black crappie (Pomoxis nigromaculatus).Usually 

effectiveness of androgen treatment depends on 

hormonal doses. However, inhibitory effects of 

hormone treatment at high dosage on gonadal 

development have also been demonstrated (Van 

Den Hurk and Slof, 1981).  Previous studies have 

explored the use of this hormone through 

immersion as well as dietary supplement. 

Functional males have been produced due to 17α-

MTS treatment in many species, including Eurasian 

perch (Perca fluviatilis: Rougeot et al. 2002), 

European sea bass (Dicentrarchus labrax L.: 

Blázquez et al., 1995),  and treatment with 11β-

hydroxyandrosterone also produced functional 

males in rainbow trout (Feist et al.,1995) and 

Florida red tilapia (Oreochromis niolticus: Desprez 

et al., 2003). Piferrer and Donaldson (1994) 

suggested that, the yolk, which is present in 

substantial amounts during the initial stages of 

development can retain the exogenously 

administered liposoluble steroid thus providing 

developing embryos with an extended supply of, 

and exposure to, the steroid well after the treatment 

is completed. Thus full sex reversal with a single 

treatment requires further information on dose, 

timing and the retention of steroids in embryonic 

tissues. The presence of intersex individuals in 

hormone induced sex reversal was not surprising, 

since it has been reported in previous studies 

(Rougeot et al., 2002; Haniffa et al., 2004; Piferrer 

and Donaldson 1994). The present study also 

demonstrated that the immersion treatment gave 

better results than the dietary method. Treatment of 

Koicarp and platy hatchlings with 17a - 

methyltestosterone at  400 – 500 μg/l for 6 hours 

duration and dietary supplementation resulted in an 

obvious shift of the normal sex ratio in favor of 

males. From the present study it is concluded that 

Koicarp and Platy are amenable to endocrine sex 

reversal by steroid immersion and dietary 

treatments of fry. 
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