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Effects of Feeding 17 o— Methyltestos. -~vne .4 Withdrawal on
Feed U'tilization and Growth of Ni:e Tilapia Oreochromis
niloticus L., Fingerlings

Ali E. Abdelghany

Central Laboratory of Aquaculture Research, Abbassa, Abohamad, Sharkia. Egypt
Telephone 02/ 5162405 - E-mail abdelgh/@thewayout net

ABSTRACT

Fingerling Nilc tilapia, Oreochronmis niloticus, were fed diets
contairung 17 o-methyltestosterone (M) at a doscs of 0 (control), 2, 5, or
8 mg MT / kg diet for 20 weeks (Phase T), followed bv an 8- week
withdrawal penod (Phase-II). At the end of Phase [, fish receiving 2 mg
MT /kg diet exhibited significantly higher (p < 0.05) weight gain than
fish fed the control diet. Likewise, food conversion ratio (FCR), protein
efficiency ratio (PER), and productive protein value (PPV) of fish fed 2
mg MT / kg diet were significantly better than those of control fish (2.82
versus 3.40, 1.14 versus 0.94, and 18.15 versus 14 98, respectively). The
anabolic property of the dietary steroids became more visible after 10
weeks. Increasing the dietary concentration of MT above 2 mg / kg diet
reduccd fish growth and feed utilization cfficiency, but not below that of
control fed fish

The results of the present study inchcated an increase in moisture,
protein, fat and ash deposition in fish body, with the decrease of MT
levels in the diet. Fish receiving 2 mg MT / kg diet had greater retention
values (by 47 7%, 44.9%, 20.8% and 35 1% Yhan did the contro! group
for moisture, protein, fat, and ash. respectively. Hormone withdrawal
reduced fish growth and feced efficiency values to below the level of
contro! in all the treatments, and greater declines (p ~ 0.05) occurred for
fish fed the dict containing 2 mg MT ¢ kg Hormone withdrawal negated
MT stimulated increases in moisture protem, fat, and ash retention m fish
body that occurred 1n Phase [ Results demonstrated that incorporation of
MT mto diets of Nile tilapia tingerling offers httle potental for
improving either prowth or food uthization efficiency after hormone
withdrawal if treatment and withdrawal period sumilar to those used i
this study are empioyed




INTRODU( #1: ¥

Steroids have been used to increase growth, orotein synthesis, and
efficient utilization of feeds in a number of terrestrial animals (Matty and
Cheema 1978). Research on the effects of anabolic steroids in fish has
been mainly directed towards sex reversal (Shelton et al. 1982; Shelton
1986) or to the inducement of stexility (Stanley 1982; Mazor Ali and
Satyanarayana Roa 1989). The increased growth rate obtained by
supplementing diets with anabolic steroids has important implications for
the fish culturist. It is known that the aquacultural industries are
handicapped by the steadily increasing cost of feedstuffs. Growth
promotmg hormones are a means {o increase the efficiency of feeds so
that fish can be raised to desired size in shorter time In this context, using
hormone supplemented diets may improve the economics of operation
and the utilization of facilities.

The synthetic steroid hormone, 17 a-methyltestosterone (MT)
possess enhanced anabolic activity, while the androgenic effect is
suppressed. It was postulated that the presence of the 17 a-methyl group
enhanced efficacy of the synthetic steroid over endrogenous steroids
{(Donaldson et al 1979). Not all fish responses to this compound have
been positive, however. Higgs et al. (1982) in a review indicated that
species, size of fish, dietary dose, environment and nutritional status can
influence the response to feeding steroids. Increases in weights have been
reported for sahmonids fed MT (Higgs et al. 1982; Schreck and Folwer
1982, Ostrowski and Garling 1988), as well as for blue tilapia, O
aureaus, common carp, (¢, carpio, and American eel, Anguilla rostraia
(Guerrero 1975; Lone and Matty 1980: Degani and Gallagher 1985
respectively). Reduced growth rates have been reported for European eel,
Anguilla anguilia  (Degani and Gallagher 1985) and channel catfish,
lctalurus puncratus , (Simone 1990; Gannam and Lovell 1991b). These
results sugpest that fish species may vary in their metabolism of MT or in
their response to various dietary levels of hormone.

To insure safe drug use, a withdrawal peribd may be necessary
before treated fish are marketed (Fagedund and McBirde 1978)
Consequently, it is important to deternine whether initial improvements
in growth and leed efficiency obtaned with hormone treatments are
maintained through a period of hormone withdrawal to justify the
incorporation of these agents into {ish feeds.

Nile ulapia, Oreochromis niloticus, s the most common cichlid
species in the mland fisheries of Fgypt (Ishak et al 1979) Though Nile
tilapia have rapid growth and are able (o efficiently use artificial foods,
further improvements in diet efficicney may be important to increase the
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economy of fish production. The purpor ~ 0¥ tne  wesent study were to
evaluate the anabolic effect of 17 o-methyitestosi rone and its potential
for enhancing growth rate when fed (o Nile tilapi:, and to exanune the
cfiects of the hormone withdrawal from diet on fish growth and feed
efficiency values.

MATERIALS AND METHODS

The experiment was conducted for 28 weeks divided into an initial
20 weeks of hormone treatment (Phase-1} and a subsequent 8 weeks of
hormone  withdrawal (Phase-I1l}. Fish receiving the hormone
supplemented diets were immediately swiiched to their respective control
diets upon completion of the 20 weck hormone treatment (Phase-I).
Control fish were fed hormone free diet for the entire 28 weeks.

Fish and Culture Techniques

Nile tilapia were obtained from one of the cxperlmental ponds of the
field station of the Central Laboratory of Aquaculture Research (CLAR).
Prior to the start of the experiment, all {ish were kept indoors and placed
in a fiberglass tank where they were fed a standard diet for two weeks as
an acclimation period for the laboratory conditions. The fish were then

divided into 12 groups, each containing 30 fish (average weight 3.06 +
0.5 g). Each group of fish was transferrcd at random into a 40 L glass
aquarium. Dechlorinated tap water was used throughout the study. In
order to avoid accumulation of the metabolites, the water of the aquanium
was changed daily. Each aquarium was also supplied with air produced
by a central compressor. Water temperatare and dissolved oxygen were
reccorded daily using Model PENN-PLAX thermometer and Model YSI-
55 oxygen meter, respectively. The mean values for the entire period of
the study were 26.8 ° C and 6.4 mp/L respectively. The photoperiod was
set on a 12 hour hght-dark cycles using fluorescent tubes as the light
source.

Diet Preparation and Feeding Regime

The diet contained 30% protein and its manufacturer compomtlon
detennined according to the Standard methods of AOAC (1980) is shown
in Table I. The ingredients were blended in a mixer and divided into four
equal portions. Four 200 mL 95% ecthanolic solutions of MT were
prepared 1o provide different hormonal concentration of 0, 2, 5, and 8 mg
MT / kg of diet. Each of the MT solutions wwas added to one of the four
equal portions of the basal diet. Each portion was separately remmxed and
extruded through a meat mincer. The diets were air-dried for 24 hour,
broken into pellets and stored at - 20 C in sealed polvethylene bags.

-



Each of the four diets was offered to triplic ..; gro:ps of fish. Fish in cach
aquarium were fed at 5% of their body weight. The fish were fed twice a
day, six days a week. The rations were adjusted every two weeks
according to the new weights of fish so that feed intake as percentage of
fish weights was identical for the groups receiving these rations. Feeding
of the hormone supplemented diets commenced on 7 June and was
continued for 20 weeks. After this period all fish groups were
imimediately placed on control diet (O mg MT / kg ) for an additional 8
weeks (Phase I[). During Phase-II, the nuimber of fish was reduced to 21
in each aquarium to accommodate the increasing biomass. This reduction
process was conducted at random. All other conditions remained
unchanged.

Chemical Analysis of Fish and Diet

At the beginning of the experiment, 10 fish were taken for chemical
analysis. At the end of Phase-1 and Phase-11, samples of 9 fish from each
treatment (3 fish / replicate) were also taken for analysis. All samples
were kept in labeled plastic bags and frozen at - 20 ° C until proximate
analysis. The fish samples were analyzed for tissue composition using the
standard methods of AQAC (1980). Thawed fish in each replicate were
dried at 65 ° C for 48 hours. The fish were coarsely ground 1n an electric
blender and were processed further in a wiley mill from which sub
sainples were taken for the chemical analysis of protein, lipids, ash and
moisture contents.

To process the data, the food conversion ratuo (FCR), protein
efficiency ratio (PER), and productive protein value (PPV) were
calculated according to the equations: FCR ~ food intake [dry weight (g)]
/ body weight gain [wet weight (g)]. PER = [gain in weight (g) / protemn
intake in food (g)]; and PPV = [protein gain i fish (g) / protein intake in
food (g)].

Statistical Analvsis

A one-way analysis of variance was used to determine if there were
differences in growth and feed utilization efficiency among treatments.
The data were subjected to Duncan's Multiple Range Test to compare
mean values and 1o evaluate the significance (P < 0.05) of the differences
among the obtained medns.

RESULTS AND DISCUSSION
The present study demonstrated that the sterord MT was effective as
a growth accelerator for Nile tilapia during the hormone treatment period
of 20 weeks The growth was more pronounced with lower doses than
with higher doses of the steroid and the maximum growth effect was seen
[a]



in fish receiving 2 mg MT / kg feed (Table 2} his result generally
agrees with studies with channel catfish where fish 12d a high level of MT
had less weight gain than those fed low level of MT (Gannam and Lovell
1991a, 1991b) Previous studies showed that MT induced growth
acceleration in fry stages of blue tilapia (Guerrero 1975) and Nile tilapia
(Utodike and Madu 1986).

At the end of Phase-I fish administered MT exhibited increased
growth and mmproved feed conversion (FCR), protem efficiency ratio
(PER), and productive protein value (PPV) over that of the control group.
The group receiving 2 mg MT / kg diet had terminal weight gam, FCR,
PER and PPV values greater than that of the control by 44.5%, 20 1%,
21.3% and 21.2%, respectively. '

The resuits of the present study indicate that all MT-treated fish had
higher (P < 0.05) moisture and protein gains than that of the control group
(Table 3} In this study, protein gain of the MT-treated groups:was
significantly (P < 0.05) greater than untredated'fish: showingthat the
anabohc hormone has the effect of iricreasing nitrogen (protein) retention
in the body. Similar results have been reported in' other fish (Kruskenper
1968; Fagerlund et al, 1979 Ufodike and Madu 1986 ; Ostrowski--and
Garling 1987). It is not clear at the momenn however, if this increase in
protein retention by MT-treated fish is due to active synthesis or
decreased catabolism. Further studies on the effect of anabolic steroids on
fish are required. :

Among the values of ash retention 1n the body of MT-treated fish, the
group receiving MT at 2 mg / kg diet was the only one significantly
greater than the control group. This increase in ash retention can be
attributed to increased bone mineralization. The other groups of treated
fish had equal or even lower ash gain than that of control group (Table 3).
Increase in ash deposition in MT-treated fish has been reported
previously (Fagerlund et al. 1979 . Ostrowski and Garling 1987).

After withdrawal of the hormone from the diet, decreases in weight
gain (g / fish), FCR, PER, PPV and growth rate (g/day) of fish compared
with the control were observed in all experimental groups (Tablg 2). The
greater mcreases in feed efficiency parameters and growth of fish fed 2
img MT / kg diet (best treatment in Phase-1) were reversed to-greater
declines when the honmone was withdrawn from the diet (Table 2): These
results agree with Ostrowski and Garling (1987) study that states that
rainbow trout lost all previous gain in growth with reduction in relative
daily gam bemg apparent withm two to four weeks after MT was
removed from the diet. Lone and Matty (1980) reported the opposite
results with common carp, 1.e, that the advantages gatned through the use
of MT were not lost. Therefore, the withdrawal effect could be species
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specific with the results being acceptable i+, the ¢ ‘irure of common carp
but not for Nile tilapia.

The advantages of better gains of protein, {i: and ash in the fish
group receiving 2 mg / kg diet over the control during Phase-! were
reversed in MT withdrawal from the diet during Phase-IT. Reasons for the
negative effects at the withdrawal period are not well known. These
reversal effects may have resulted from hormone withdrawal itself or be
due to carry over effects of a prolonged hormone treatment period. Long
periods of anabolic steroid treatments, however, have promoted hormone
insensitivity and reduced growth in maminals (Kochakian 1976).

When growth and nutritional parameters were calculated and
averaged for the entire 28 weeks experimental period, there were no
differences at all in MT-treatments over the control group in the values of
the final fish weight gains (g/fish), FCR, PER, PPV and nutrient gains
(protein, fat, ash or moisture) in fish carcass. Indeed, the values of these
growth and nutritional parameters of the control group were better than
that of MT-treated fish. Therefore, 17« -methyltestosterone does not
appear promising for use with Nile tilapia if treatment and withdrawal
periods similar to those used in this studyv are employed. Also, MT is a
relatively expensive compound and thus, its use in practical Nile tilapia
feeding is not encouraged at the present time

ACKNOWLEDGMENTS
Appreciation is extended to Mr.J{any Ibrahim for his help &
assistance during the study

REFERENCES

AOAC ({Association of Official Analytical Chemists) 1980. Official
Methods of Analysis,13th. ed. Washington, D.C., USA.

Brett, J.R. 1973.Energy expenditure of sockeye salmon Oncorhynchus
nera, during sustained performance. Joumnal of the Fisheries
Research Board Canada 30 (12): 1799 - 1809. ’

Degani, G., and M L.Gallagher. 1985 Effects of dictary 17 o-
methyltestosterone and bovine growth hormone on growth and food
conversion of slow-normally growing American elevers (Angwila
rostrate ). Canadian J.of Fish. And Aquatic Science 42: 185-189.

Fagerlund, U.HM.,, ~and JR.MCBride. 1978. Distribution and

- disappearance of radioactivity in blood and tissues of coho salmon
(Oncorhynchus kisutch after oral administration of H-3-testosterone.
Journal of the Fisheries Rescarch Board Canada 35 (6) 893-900

Fagerlund, U.H, J.R.McBride, and 5. T. Stonc 1979.A test of 17 ¢

mcthyltestosicrone as a growth promoter in a coho salmon hatchery

Trans.ol Amer Fish. Soc. 108: 467-472

\I



Donaldson, E.M., UH.M. Fagerlund, D A Higg ond JR. Mc Bnde.
1979, Hormonal enhancement of growth. 'a: W.S. Hoar, D.}
Randall, and J.R. Brett (Editors), Fish PFayswology, Vol VIII
Academic Press, New York, NY, pp. 456-578

Gannam, AL., and R.T. Loveil. 1991a [Effects of feeding 17
o methyltestosterone, 11- Ketotestosterone, 17 B-estradiol, and
3,5,3-tritodothyronine  to  channel  catfish, [ctalurus  punctatus.
Aquaculture 92: 377-388.

Gannam, A L, and R.T. Lovell. 1991b. Growth and Bone Development
in Channel Catfish Fed 17a-Methyltestosterone in Production
Ponds.Journatl of the World Aquaculture Scociety 22 (2) 95 -100.

Guerrero, R.12.1975. Use of androgens to produce all male Tilapia aurea.
Transaction of the American Fisheries Society 104: 342 - 348.

Higgs, E.A., UHM. Fagerlund, J.G Eales, and J R. McBride. 1982,
Application of thyroid and steroid hormones as anabolic agents
fish culture. Comparative Biochemical Physiology 73B(1): 143 -
176.

Ishak, M.M., E.I Awad, M.A Borhan, M.B Shehata, M.S. Kheir, and
W . L.Dawood 1979. Some studics on the River Nile ecosystem.
Report on the River Nile and Lake Nasser Project. The Egyptian
Academy of Scientific Research and Technology, Caro, and the
University of Michigan, Ann Arbor.

Jauncey, K., and B. Ross. 1982. A Guide to Tilapia Feeds and Feeding.
Institute of Aquaculture, University of Stirling, Scotland.

Jobling, M. 1983. A short review and critique of methodology used n
fish growth and nutrition studies. Journal of Fish Biology 23: 685 -
703.

Kilian, H.S., and C.C. Kohler 199]. Influence of 17
a-methyltestosterone on Red tilapia under two thermal regimes J. of
the World Aquacul. Soc. 22(2) 83 93.

Kochakian, C I3 1976, Anabolic-androgenic steroids. Springer-verlag,
New York, USA. Kruskemper, .1.1968 Anabolic Steroids.
Academic Press, New York, USA and London, Great Britain.

Lone, K P. and A.J Matty. 1980. The effect of feeding methyltestosterone
on the growth and body composition of common carp (Cvpriaus
carpio 1.) General Coparative Endocrinology 40: 409- 424,

Manzoor Ali, PK M. and G Satvanarayana Rao. 1989 Growth
improveiment in carp, (' carplo, Sterthzed with
I 70, ‘methyltestosterone. Aquaculture 76: 157 - 167

Matty, A1, and |.R. Cheema. 1978 The effect of some steroid honnones
on the growth and protein metabolism of rambow trout
Aquacultureid. 163 - 178 '



Ostrowski, AC., and DL (:arling  287b. Effect of
| 7a-methyltestosterone treatment and withcérawal on growth and
dietary protein utilization of Juvemle rainbow trout fed practical
diets varing in protein level. J.of the World Aquaculture Society
18:71-77.

Ostrowsk, A.C., and D.L.Garling. 1988. Influences of anabolic hormone
treatment and dietary protein : energy ratio on condition and muscle
deposition in rainbow trout. The Progressive Fish-Culturist 50: 136 -
140.

Schreck, C.B., and L.G.Fowler.1982. Growth and reproductive
development in fall Chinook salmon: effects of sex hormones and
their antagonists. Aquaculture, 26: 253- 263,

Shelton, W.L., S.E. Boney, and E.M. Rosenblatt. 1982. Monosexing grass
carp by sex reversal and breeding. Pages (184 - 194) in T.O,
Robson, Chairman. Second International Symposium on Herbivorous
Fish. European weed Research Society, Wageningen, The
Netherlands. 5

Shelton, W.L. 1986. Reproductive control of exotic fishes - a primary
requisite for utilization in management. PP (427-434) in R.H. Stroud,
editor. Fish culture in fisheries management. American Fisheries
Society, Bethesda, Maryland,USA.

Simone, D.A.1990. The effect of the synthetic steroid
1 7a~methyltestosterone on the growth and organ morphology of the
channel catfish (/. punctatus ). Aquaculture 84: 81 - 93.

Stanley, J.G. 1982, Manipulation of developmental events to prq'éiucc
monosex and sterile fish.Pages (485 - 491) in R. Lasker and K.
Shermans, editors. The early life history of fish: recent studies.
International Council for Exploration of the Sea, Copenhagen,
Denmark.

Ufodike, E.B.C., and C.T. Madu. 1986. Effects of methyltestosterone on
food utilization and growth of (). miloucus fry. Bull of Jap. Soc.of
Sc.Fish. 52 (11): 1919-1922.




Table 1. Composition (%) and proximate analy. f the basal diet

Ingredients "o

Fish meal 3275
Soybean meal dehulled 32.75
Rice bran 2250
Corn o1l 5.00
Starch 3.00
Vitamm mix' 2.00
Mineral mix* 2.00

Chemcal analysis

Protein (%)’ 34.50
Lipid (%’ 7.10
Ash (%)’ 14.30
Gross energy (kcal/g diet) 4.43

1- Vitamin mixture contained (as g / kg of premix): thiamine, 2.5,
riboflvin, 2 5; pyridoxine, 2.0, ositol, 100.0; biotin, 0.3; pantothenic
acid, 100.9; folic acid, 0.75; para-aminobenzoic acid, 2.5; choline, 200.0;
nicotmic acid, 10 0, cyanocobalamine, 0.005; u-tocopherol acetate, 20.1;
ascorbic acid, 100.0; menadione, 2.0, retinol palmutate, 100.000 1U,
cholecalctterol, 500,000 1U. It was prepared according to (Jauncey and
Ross, 1982).

2- Mineral mix (g/kg of premix). CaHPO4 2H20, 727.2, MgCQO4.7H20,
127.5: KCI 50.0, NaCl, 60.0, FeCptls0O7 3H20, 250, ZnCO3, 5.5
MnC12 4H20, 25, Cu(OAc) 2 H20, 0.785; CoCl3 .6H20, 0477,
Cal03.6H20, (.295; CrCI3.6H20. 0.128; AICI3.6H20, 0.54; Na2SeO3,

0.03 .
3- As dry matter basis.



Table 2. Effects of feeding various levels of 17 o t .thyltestosterone
(MT) and withdrawal on growth and food utilization efficiency of Nile
tilapia

MT Weight  Growth FCR FER PPV
mg/kg gain (g / rate (g /
oo diet fishy  dayy o . . _ -

Hormone treatment (Phase-I)
1343 ¢ 0.0959 b 340 a 094 b 1498 b

(Control)

2 1941 a 0.1386 a 2.82b 1.14 a 18.15a

5 1623b 0.1159ab 3.14ab 1.02 ab 17.56 ab

8 1495bc 0.1068b 337a 0.96 b 1578 b
Hormone treatment (phase-I1)

0 936a 0.167 a 3.02d 096 a 16.79 a

(Control)

2 255¢ 0.046 ¢ 1266 a 023 ¢ 520¢

5 391b 0.070 b 721 b 0.40b 548 ¢

8 451b 0.081Db 588¢ 0490 9.06 b
Phase-1 & 11 (Combined)

0 23.00a 0.117 a 32la 0.957 a 1573 a

(Control)

2 2193ab  0.112ab 396 a 0.777 a 1276 b

5 2005ab  0.102 ab 395a 0.782 a 1294 b

8 19.49 b 0.099 b 393 a 0.786 a 13.30b

Means with same superscripts in the same columns are not significantly
different at (P > 0.05). FCR = Food conversion ratio; PER+ Protein
efficiency ratio; PPV= Productive protein utilization.
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Table 3. Eftects of feeding various levels of |7 o

(MT) and withdrawal

:thyltestosterone

of the hormone on nutrient gains (g/fish) in body of Nile tilapia.

MT Moisture Protein
mg/kg
Codie
Hormone treatiment (Phase-1)
0 949 ¢ 2.14d
(Control)
2 1402 a 310a
5 11.52b 279b
8 1093 b 247 ¢
Hormone treatment (phase-II)
0 6.75 a 1.64 a
(Control)
2 1.70 b 0.58b
5 297b 053b
8 291b 0.83b
Phase-1 & I1 (Combined)
0 16.24 a 378a
{Control)
2 1572 a 360a
) 14 49 a 332a
} 13.83 4 330a

Means with same superscripts in the same columns are not significantly

different at (P > 0.05).

1.20b

1.45 a
1.23b
1.06c

050 a

-0.1c
0.18b
0.30b

1.70 a

1.33a
141 a
136a

Lipid

057b

0.77 a
0.56b
0.45¢

0.51a

0.40 a
0.32a
047 a

1.08 a

1.17 a
098 a
0.92 a

Ash

R
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