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Abstract:

Introduction: All-female fish can be produced by direct methods (feminization using hormones such as
estradiol) or indirect methods (masculinization and production of xx males and mating them with normal
females). In fish such as common carp (Cyprinus carpio), the indirect method is more suitable because in
this method, there is no need for hormonal treatment of fish intended for human consumption and all
offspring produced by this method are female. In this study, masculinization of common carp by oral
administration (50 and 100 mg/kg of food each for 6 and 8 weeks) and immersion (1 mg/liter of water for
24, 48 and twice 48 hours) of 17-alpha methyl testosterone were investigated.

Materials and Methods: In the oral method, 17-alpha methyl testosterone hormone was dissolved in
alcohol and sprayed onto commercial food. The rations were kept overnight at room temperature to
evaporate the alcohol and then kept in the refrigerator. In the immersion method, the methyl testosterone
and alcohol solution was dissolved in 50 liters of water and the fish were kept in it. After the treatments
period, the fish were fed with common carp commercial diets during the rest of experimental period.

Results and Discussion: The results showed that 17-alpha methyl testosterone was ineffective on growth
and feeding indicators, so that none of the treatments showed a statistical difference compared to the
control group (p>0.05). Methyl testosterone did not have significant effect on sex reversal of common
carp in immersion method (p>0.05). In contrast, the oral administration of methyl testosterone was more
effective for common carp masculinization (p<0.05).
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Conclusion: According to the results, feeding with a dose of 100 mg of methyl testosterone per kilogram
of food for 8 weeks has produced about 70% of males in common carp. Therefore, this method can be
used for masculinization of common carp fingerlings (about 9 g at the start of the experiment).
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Table 1: Hormone treatments used for masculinization of common carp

Treatment Methyl testosterone (MT) level Duration
Treatment 1 50 mg MT / kg food 6 weeks
Treatment 2 50 mg MT / kg food 8 weeks
Treatment 3 100 mg MT / kg food 6 weeks
Treatment 4 100 mg MT / kg food 8 weeks
Treatment 5 1 mg MT /1 water 24 hours
Treatment 6 1 mg MT /1 water 48 hours

Treatment 7

1 mg MT /1 water

twice 48 hours

Control without hormone treatment -
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Table 2: Values of final weight, weight gain, specific growth rate (SGR), and feed conversion ratio (FCR) in

common carp

YA

Treatment final weight (g) weight gain (g) SGR (%/day) FCR

Treatment 1 46.51+0.86 37.58+1.34 1.38+0.06 1.53+0.05
Treatment 2 46.89+1.01 37.96+0.75 1.384+0.01 1.53£0.04
Treatment 3 48.44+3.20 39.44+3.31 1.4040.07 1.48+0.12
Treatment 4 49.574+2.55 40.44+2.70 1.41£0.06 1.4440.09
Treatment 5 49.2242.79 39.96+2.35 1.3940.02 1.45£0.09
Treatment 6 49.32+0.92 40.12+0.91 1.40+0.04 1.43+0.03
Treatment 7 49.26+2.31 40.06£1.96 1.40+0.03 1.45+0.07
Control 48.06+0.75 39.12+0.61 1.40+0.03 1.47+0.02
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Figuer 1: Percentage of the male, female and intersex of common carp in the different treatments.

*The different superscript letters indicate significant different amongst the treatments.

The values are mean+SE.
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Figure 2: gonad of female (left) and male (right) common carp in the age of seven months.
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Figure 3: gonad histology of female (left) and male (right) common carp using Aceto-Carmine squash method in
the age of seven months.

Al Ospege fme WIS el sl
055 Jre Slale (Sle i sl ekseslinul O e e
Piferrer, ) &l o3 s QLJO:_{;) SYTU 5 Jsena

2001

o
i eSS Olale B 5 S (@3 ble blay
5 LOILAT) s el sbOsse oyl
358 gn oalial Olale Lol oi5 g (OS5 5l
o= 3 s (Hoga et al., 2018; Singh, 2013)


http://dx.doi.org/10.71901/jad-2025-2-854
https://aqudev.lahijan.iau.ir/article-1-854-fa.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOI: 10.71901/jad-2025-2-854 |

\Fe¥ Q\:«.{U c(ajb a)l.‘..fn ‘v-“").}’. Ju cd)}};‘_;}ﬁw}: 44”].&4

dis ((Jgame 558 s Obe) )5 Gosabse g
Fote Ollas wejl 5l K1, o MlS
s
2975 03 Gl amS o e Al adlas o
2 S ke Vi s b Os e e (ST
Ve g oS el s 4y cin A Doty 16 p LS
S sl OAAY) O, Kea 5 Nagy .35 Lo )s
05081 Oyes5n b Jsams 558 Goye omir ¥
She pes dgl adlas 55 Lol &1 1
4 p S 53 p 8 e Vo Sluie 4 0 e s e
A 59y PY BA) Calides i 53 59, ¥ O 4 lde
Ldd 5 Olabe Ao s Vel &S sl Ol (= 5
e 43 O3 o g2ed Jon 0,5 oa Vo e s aalllas )
255 R A Sl 5 V8 570 Ol s 5o 5, B
OV 5 A0 i 4 5 255 15 eslitulsygn Jsans
(Gomelsky et al.,, 1995) w35 Wy 5 doys
Ol et (lilos) 5T Cnsts hnd ol (pdioes oon
e 4 03w gid e — WT AV 1 eslizal (Jte
Lis S 558 Glis o SAS 53 08 e Vo
Hulak et al., 2008 ) sl 03505 JJ 5 5 O+ -F0Y.
.(and 2010
50 595 Y0 L5 ((VAA) O s Komen
o5 ko Vrr 500 e 4 Og g2l fze (ST
Soere 055 S i 1 Me e SAS
03 (G doyd QYY) am o e L3S ey
S e ain &5 Olabe asu &5 S odaline a9 S
555 Y0 Sde 4y O3 sl e p 8 a0 b 5
S parh Ol JRIB L el s s
LSl ok e Olale o ys 211 el 05y 00
Fol adllae il 5 wBS Dldie gLl 4 4> 5

Aoy e Sl el o Ses (3 g0y 3 5 05l
il 553 (Y410) 0,Kea 5 Shen il asls ale
eslawwl U (Pelteobagrus fulvidraco) s, u.al.m.)f
) 3 eslizal o8 L3 ST B O e s Jze |
53 bl ol o ale ol iy ialS el Ogeygn
Soeme sS Al dd) Gl etli ol aallls
Gl sre s sba ¢ tole3T (sloo o L4k 0)9s b
3> W3 ZN 5 Dg gl Jia Dymygn HG o
7+ 595 ;5 (Oreochromis spp.) ;s 5 WM 2l
2 GG 1 o TS 55 0 gt e p S s
.(Betancur ef al., 2014) ol aill 65 ol La,
e glajes &S Was e Ol Laasl oyl
Calisee ladi S )5 Al 5 o Sk s 2wl (Slal 3oy 58
Yol &8 sl adls Aby 5 Solae 56 Olabs
il o 48 @ ataly Sla S5y 53 Solis 3 AU
S50 & Oy pused fie e ol adllas s
23 (S (6 56 Jsene 55 Gl 5 s sl st
L Oy ol St 5 Oliie (S S Gose
o) S sba (Asad et al., 2021) ks S 5,18
(Frore 35S e3jpdar Glanis gysabse b Olains
ol VY S 4 2 s rjf)ﬁ:.a O —Frr s
23T Sl cpl kS W5 5 deo s 40 dndl s
A Ol AL Ll iy @b
Ao 03 Sl AL osab s s a4 Osee
oslital 3550 o8 4 gl Olab am Lol
sl & (gl pss okt o Lal anlllan 55 Lol .23 8513
Ol Jsere 558 55 SuT 1.l ok oslizl
SYTIF Jo Glale & ol i 31lod g5
Devlin and ) <l 5,5 Sl 0LS 0,

S ol T sy L (Nagahama, 2002


http://dx.doi.org/10.71901/jad-2025-2-854
https://aqudev.lahijan.iau.ir/article-1-854-fa.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOI: 10.71901/jad-2025-2-854 |

“\ wSosibss 5 Syt e i,y b (Cyprinus carpio) Jsexs 558 i\l

23 09 fuw g Jita pful:ﬂ Voo e bads L

Vo osgde Ay Sl aan A Odews 1de r;}l:f

2 lply Sl ek Jseme )5S 3 5 L)
(5 8 55d>) Jsane 58 6K Olaloass
25 ealul 5l 5 Sl iy opl S OV 8 ee
Sl 3wl

Sosnsl 5 LisT oiagy sy

BE ny J‘}a L$'>l> L LgL‘;T °op 94 4.:53)‘ ali.i’.}‘b
Z . -
ng\jg.'-l;.w Ll b rasn ol sl

.JJ;GA

&b

1. Asad, F., Qamer, S., Ashraf, A, Ali, T.,
Shaheen, Z., Akhter, S., Nisar, A.,
Parveen, A., Cheema, N. and Mustafa,
G., 2021. Masculinization in common
carp (Cyprinus carpio) by androgen
immersion: The interaction effect of
hormone concentration and immersion
time. Brazilian Journal of Biology,
81(2), pp.285-290. DOI:10.1590/1519-
6984.224681

2. Bakhshzad Mahmodi, A., Farokhrouz
lashiedani, M., Zamini, A., Shenavar
masole, A. and Tehranifard, A., 2021.
Effects of Lactococcus lactis and
Weissella cibaria as probiotic on
growth performance, intestinal bacterial
flora, digestive enzymes and intestinal
histology in common carp (Cyprinus
carpio). Journal of Aquaculture
Development, 15(3), pp-13-29.
DOI:10.52547/aqudev.15.3.13 [In
Persian]

3. Basavaraju, Y., Mohan Kumar, H.M.,
Pradeep Kumar, S., Umesha, D.,
Srivastava, P.P., Penman, D.J. and
Mair, G.C., 2008. Production of
Genetically Female Common Carp,
Cyprinus carpio, through Sex Reversal
and Progeny Testing. Asian Fisheries
Science, 21(3), pp.355-368. DOI:
10.33997/.afs.2008.21.3.009

25 3L LS b o3Il 5 e &Sy o B
Ol &en 5 Shelton ¢ ol ol 65y 3,05 Gl
gty osthe dio 654 Jsane 55 51, (1490)
s 3l b O o3ILl g e BLS,HOT 53 487 Wsls
b go cJde ) bl ol 48 5515 w5350
Oso50 olin e pgand SU o (Comir i
oSNl g e S Sl 3 &S i plad oy b
V- STGIO g AV
S Slale 55 oS ol o3l OLiS Caltes Slidios
5 Ysmmn WSS 15 Ssep Jld Cod
SIS Srsba T s op aBl i
Wl o S| ale & 3 Dled 5 ady Ol
Jalabert et al., 1975; Chevassus et al., 1988; )
SSU 5l o8t Wiy s« (Liu and Yao, 1995
Ol by S dsb G93) Ssersr Lles 0oy
A2l 65 et sl S is bl b (220505
O e G Okale Mg pesde Sl addlle o
3OS Cob g iy ol S Olale
fr 5 b L Ll g (Slaplbl 53 Olejen 1 aae
LS 55 Ol U5 (o gl Comr o) 4
Lo (23050098 Ol e ¢jg3 55 (Sl Ol s
dos 4 Olgg e s 2l Osonss cwbe Ol

o s g 5 Olale 31 s 5V

S5 4o
o S 285 S ens Vg Kske
™ S Sosen 2 09w gl Jte 0505 58
Sere oS Wl 5 A gla e ls p gosab g
35 03 g a3l o3l iman (A (5,30

NI G o 53 Gl 56 654k e s,


http://dx.doi.org/10.1590/1519-6984.224681
http://dx.doi.org/10.1590/1519-6984.224681
http://dx.doi.org/10.52547/aqudev.15.3.13
http://dx.doi.org/10.33997/j.afs.2008.21.3.009
http://dx.doi.org/10.71901/jad-2025-2-854
https://aqudev.lahijan.iau.ir/article-1-854-fa.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOI: 10.71901/jad-2025-2-854 |

\Fe¥ Q\:«.{U c(ajb a)l.‘..fn ‘v-“").}’. Ju cd)}};‘_;}ﬁw}: 44”].&4

control strategies for the
masculinization of common carp
(Cyprinus carpio L.) and tench (7inca
tinca). Cybium, 32(2), pp.100-101.
DOI:10.26028/cybium/2008-322SP-
043

12.Hulak, M., Psenicka, M., Gela, D.,
Rodina, M. and Linhart, O., 2010.
Morphological sex change upon
treatment by endocrine modulators in
meiogyngenetic tench (Tinca tinca L.).
Aquaculture Research, 41(2), pp.233-
239. DOI:10.1111/j.1365-
2109.2009.02325.x

13.Hunter, G.A. and Donaldson, E.M.,
1983. 5 Hormonal sex control and its
application to fish culture. Fish
Physiology, 9(B), pp.223-303. DOI:
10.1016/S1546-5098(08)60305-2

14.Jalabert, B., Billard, R. and Chevassus,
B., 1975. Preliminary experiments on
sex control in trout: production of
sterile fishes and self fertilization of
hermaphrodites. Annales de Biologie
Animale,  Biochimie,  Biophysique,
15(1), pp.19-28. DOI:
10.1051/rnd:19750103

15.Kalantari, F., Yeganeh, S. and Ouraji,
H., 2020. The effect of dietary kiwi
(Actinidia sp.) fruit peel powder on
growth performance, carcass
composition and  digestibility in
Common carp (Cyprinus carpio).
Journal of Aquaculture Development,
14(2), pp.111-125 [In Persian]

16.Komen, J., Lodder, P.A.J., Huskens, F.,
Richter, C.J.J. and Huisman, E.A.,
1989. Effects of oral administration of
17a-methyltestosterone and
17bestradiol on gonadal development in
common carp, Cyprinus carpio L.
Aquaculture and Fisheries, 78, pp.349—
363.

17.Liu, S. and Yao, Z., 1995. Self-
fertilization of hermaphrodites of the
teleost Clarias lazerea after oral
administration of 17-alpha-
methyltestosterone and their offspring.
Journal of Experimental Zoology,
273(6), pp.527-532. DOLI:
10.1002/JEZ.1402730609

4. Betancur, J.J., Quintero, J.C., Ostos, H.,

Barreiro-Sanchez, F. and Olivera-
Angel, M., 2014. Effectiveness of the
aromatase (P450 Arom) inhibitors
Letrozole and  Exemestane  for
masculinization of red tilapia

(Oreochromis spp.). Revista
Colombiana de Ciencias Pecuarias,
27(1), pp.47-53. DOIL:

10.17533/udea.rccp.324878

5. Bye, V.J. and Lincoln, R.F., 1986.
Commercial methods for the control of
sexual maturation in rainbow trout
(Salmo gairdneri). Aquaculture, 57(1-
4), pp.299-309. DOI:10.1016/0044-
8486(86)90208-5

6. Chevassus, B., Devaux, A., Chourrout,
D. and Jalabert, B., 1988. Production of
YY rainbow trout males by self-
fertilization of induced hermaphrodites.
The Journal of Heredity, 79(2), pp.89—
92. DOL:
10.1093/oxfordjournals.jhered.al 10478

7. Devlin, R.H. and Nagahama, Y., 2002.
Sex determination and sex
differentiation in fish: an overview of
genetic, physiological, and
environmental influences. Aquaculture,
208(3-4), pp.191-364. DOI:
10.1016/S0044-8486(02)00057-1

8. Geffen, A.J. and Evans, J.P., 2000.
Sperm traits and fertilization success of
male and sex-reversed female rainbow
trout (Oncorhynchus mykiss).
Aquaculture, 182(1), pp.61-72. DOI:
10.1016/S0044-8486(99)00248-3

9. Gomelsky, B.I., Cherfas, N.B., Peretz,
Y., Ben-Dom, N. and Hulata, G., 1994.
Hormonal sex inversion in common
carp (Cyprinus carpio L.). Aquaculture,
126(3-4), Pp. 265-270.
DOI:10.1016/0044-8486(94)90042-6

10.Hoga, C.A., Almeida, F.L. and Reyes,
F.G.R., 2018. A review on the use of
hormones in fish farming: Analytical
methods to determine their residues.
CYTA—-Journal of Food, 16(1), pp.679-
691.D0I:10.1080/19476337.2018.1475
423

11.Hulak, M., Rodina, M., Gela, D.,
Kocour, M. and Linhart, O., 2008. Sex

Yy


https://doi.org/10.17533/udea.rccp.324878
https://doi.org/10.1016/0044-8486\(86\)90208-5
https://doi.org/10.1016/0044-8486\(86\)90208-5
http://dx.doi.org/10.1016/S0044-8486\(02\)00057-1
http://dx.doi.org/10.1016/S0044-8486\(99\)00248-3
https://doi.org/10.1016/0044-8486\(94\)90042-6
http://dx.doi.org/10.1080/19476337.2018.1475423
http://dx.doi.org/10.1080/19476337.2018.1475423
http://dx.doi.org/10.1111/j.1365-2109.2009.02325.x
http://dx.doi.org/10.1111/j.1365-2109.2009.02325.x
https://doi.org/10.1051/rnd:19750103
https://research.wur.nl/en/organisations/aquaculture-and-fisheries
https://doi.org/10.1002/JEZ.1402730609
http://dx.doi.org/10.71901/jad-2025-2-854
https://aqudev.lahijan.iau.ir/article-1-854-fa.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOI: 10.71901/jad-2025-2-854 |

\ng wSosibss 5 Syt e i,y b (Cyprinus carpio) Jsexs 558 i\l

10.1016/j.ygcen.2012.08.027

26.Solar, 1. and Donaldson, E.M., 1985.
Studies on genetic and hormonal sex
control in domesticated rainbow trout.
I1. Use of methyhestosterone for
masculinization and sterilization in
cultured rainbow trout (Salmo gairdneri
Richardson).  Canadian  Technical
Reports of Fisheries and Aquatic
Sciences, 1380, 1-9.

27.Solar, 1., Donaldson, E.M. and Hunter,
G.A., 1984. Optimization of treatment
regimes for controlled sex
differentiation and sterilization in wild
rainbow  trout (Sahno  gairdneri
Richardson) by oral administration of
17-a methyhestosterone. Aquaculture,
42, pp-129- 139.

28.Takahashi, H., 1975. Masculinization
of the gonad of juvenile guppy, Poecilia
reticulata, induced by 11-keto-
testosterone.  Bulletin of Fisheries
Sciences, Hokkaido University, 26,
pp.223—234.

18.Megbowon, I. and Mojekwu, T.O.,
2014. Tilapia sex reversal using methyl
testosterone (MT) and its effect on fish,
man and environment. Biotechnology,
13(5), pp-213-216. DOI:
10.3923/biotech.2014.213.216

19.Menu, B., Peruzzi, S., Vergnet, A.,
Vidal, M.O. and Chatain, B., 2005. A
shortcut method for sexing juvenile
European sea bass, Dicentrarchus
labrax L. Aquaculture Research, 36(1),
pp.41-44. DOI:10.1111/j.1365-
2109.2004.01181.x

20.Nagy, A., Bercsenyi, M. and Csanyi,
V., 1981. Sex reversal in carp
(Cyprinus carpio) by oral
administration of methyltestosterone.
Canadian Journal of Fisheries and
Aquatic Sciences, 38(6), pp.725-728.
DOI:10.1139/f81-096

21.Nakamura, M., 1975.  Dosage
dependent changes in the effect of oral
administration of methyhestosterone on
gonadal sex differentiation in Tilapia
mossambica. Bulletin of Fisheries
Sciences, Hokkaido University, 26(2),
pp-99-108.

22.Pandian, T.J. and Sheela, S.G., 1995.
Hormonal induction of sex reversal in
fish. Aquaculture, 138(1), pp.1-22.
DOI:10.1016/0044-8486(95)01075-0

23.Shelton, W.L., Wanniasingham, V. and
Hiott, AE., 1995. Ovarian
differentiation in common  carp
(Cyprinus carpio) in relation to growth
rate. Aquaculture, 137(1), pp.203-211.
DOI:10.1016/0044-8486(95)01094-7

24.Shen, Z.G., Fan, QX., Yang, W.,
Zhang, Y.L. and Wang, H.P., 2015.
Effects of 17-methyltestosterone and
aromatase inhibitor letrozole on sex
reversal, gonadal structure, and growth
in  Yellow catfish  Pelteobagrus
fulvidraco. Biological Bulletin, 228(2),
pp.108-117.
DOI:10.1086/BBLv228n2p108

25.Singh, A.K., 2013. Introduction of
modern endocrine techniques for the
production of monosex population of
fishes. General and Comparative
Endocrinology, 181, pp.146—155. DOIL:


http://dx.doi.org/10.3923/biotech.2014.213.216
http://dx.doi.org/10.1111/j.1365-2109.2004.01181.x
http://dx.doi.org/10.1111/j.1365-2109.2004.01181.x
http://dx.doi.org/10.1139/f81-096
https://doi.org/10.1016/0044-8486\(95\)01075-0
http://dx.doi.org/10.1016/0044-8486\(95\)01094-7
http://dx.doi.org/10.1086/BBLv228n2p108
http://dx.doi.org/10.71901/jad-2025-2-854
https://aqudev.lahijan.iau.ir/article-1-854-fa.html
http://www.tcpdf.org

