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ABSTRACT

Our study was conducted to obtain the effect of Tribulus terrestris extract (TTE) on growth
performance, feed utilization, fish body composition, some blood parameters, sex-ratio and sexual
hormones of Nile tilapia larvae. Nile tilapia (Oreochromis niloticus) is fed dietary with TTE (0, 0.5, 1, 1.5,
2) g TTE/Kg diet and 17 a-methyl testosterone (17- a MT) hormone (60 mg 17- o« MT/kg diet). The
experiment consisted of six treatments (Control, TTEos, TTE1, TTEis, TTE: and 17- a MT). The
treatments with TTE and 17- a MT were stopped after four weeks, and then the growth experiment
continued for 14 weeks. Results indicated that TTE: treatment showed better growth performance and
feed utilization compared to 17- a MT treatment, as well as fish chemical composition. A significant
improvement (p<0.05) was detected in total protein, Globulin and Triglycerides in all treatments
compared to control. While there were non-significant differences (p>0.05) in albumin and GPT
between all treatments. As for the ratio of mono-sex male, 17- « MT and TTE: treatments recorded the
highest (p<0.05) percentage of male, followed by TTEis, TTE1 and TTEos treatments, respectively
compared to the control. As for the sexual hormones, a significant increase (p<0.05) was showed in
TTEos, TTE1, TTE1s and TTE: treatments, respectively compared to the 17- a MT treatment. In short,
this study recommends adding TTE to the diets of Nile tilapia fry to obtain a mono-sex male, in
addition,it improves the growth performance.
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Recently, botanical additives have been

INTRODUCTION . o
widely used as additives for monosexual
The sector of aquaculture has expanded tilapia production due to their relatively safe
rapidly as a result of the growing population natural ingredients and to increase the growth
in the world, with the recognition that rate of fish (Yeganeh et al, 2017). The
products of aquaculture are of value to human ingredients of additives of plants have various
nutrition and health (Ghosal et al., 2016; favorable effects on the fish health which may
Ashour et al, 2018 and Paray et al, 2021). contain improving growth rate, feed
Recently, The Nile tilapia is extensively farmed consumption, stimulation of immunity,
and fast increasing. Tilapia is the second most enhance the efficiency of antioxidants and
important farmed fish in the world and the antimicrobial vitality (Citarasu, 2010). It also
most famous farmed fish in the current improves health condition, sexual desire,
century (Prabu et al.,, 2019). As Tilapia grows sexual hormones secretion and count of sperm
fast, it has tolerance to low water quality, and activity in humans and fishes (Bucci, 2000
relatively has lower FCR, resists disease, is and Kavitha et al.,, 2012). Tribulus terrestris is
easy to breed and is accepted for customers, stated to be effective for mono-sex production
tilapia became a suitable fish for farming (EI- of Poecilia latipinna population (Kavitha and
Sayed, 2019). Female Nile tilapia has high Subramanian 2011). In addition, it was
fertility while male tilapia shows faster growth observed that Tribulus terrestris extract
performance and mono sex males are increased sexual activity (Salgado et al., 2017).
preferred for farming (El-Griesy and El-Gamal, Also, T. terrestris extracts improved growth,
2012). With the continuous increase in the immunity, appetite and antimicrobial activity
indiscriminate use of synthetic steroid 17-a of farmed fish due to the extract containing
MT, it may have negative effects on the aquatic many important substances such as alkaloids,
environment (Papoulias et al., 2000). Therefore, sterols, phenols, flavonoids and fatty acids
many studies have been conducted to try to (Chakraborty et al., 2015). The addition of T.
find safe alternative such as plant extracts for terrestris extracts contains an important
monosexual tilapia production (Celik et al., substance known as saponins (Dhas et al.,
2011 and Mukherjee et al. 2018). For instance, 2015). Saponin in T. terrestris has an important
sex-reversed fish shows a higher growth rate role in protodioscin production (Ganzera et al.,
as compared with fish control (Ghosal & 2001) as a result of elevated testosterone levels
Chakraborty, 2017). (Neychev & Mitev, 2005). (Cek, et al., 2007a)
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note that adding Tribulus terrestris to African
catfish feed increased the number of males. In
addition, (Cek et al., 2007b) observed an
increase sex reversal (male) in newborn
guppies when immersed in Tribulus terrestris
solution once a week. Also, the addition of
exogenous testosterone increases
spermatogenesis in immature animals and
increases the level of testosterone in the testis
as well as the size of the testis (Kumar et al.,
2006; Fekrazad et al., 2014; Giiltepe et al., 2014;
and Zahran et al., 2014). Hassona et al. (2020)
showed that T. terrestris extract had an effect
on the growth and differentiation of genital
organs due to the androgenic effect, which led
to an increase in the growth rate.

Therefore the aim of this work was to study
the effect of T. terrestris extract compared with
17- a MT on growth performance, feed
utilization, body chemical composition,
physiological parameters, sex hormones and
sex ratio of Nile tilapia larvae.

MATERIALS AND METHODS
Experimental Fish samples

One-day-old Nile tilapia fry is transferred from
a private hatchery in Bahr al-Baqar area, Port
Said governorate in plastic bags full of oxygen.
Initial mean weight and length of experimental
fish were 0.013 g and 0.9 cm, respectively. The
experimental fish were placed in earthen
ponds in a fish farm located in the same
location as previously mentioned, with a total
area of 8400 m2 The experimental units were
installed with 18 net enclosures (Habes) (each
of 15m3, 3 m x 5 m x 0.9 m). The fish density in
each Habe was 500 fries/m? (a total of 7500 fish
/ treatment). Three replicates were assigned to
each treatment. The Habes were fixed on
wooden poles fixed to the bottom of the
earthen pond. Habes were cleaned twice
weekly during the experimental period. The
rate of water change during the trial period
was 15% per day. This experiment lasted for 18
weeks, starting from the 1 of June, 2019 to the
4t of October, 2018.

Experimental Design

Nile tilapia (Oreochromis mniloticus) fed
dietary with Tribulus terrestris extract TTE (0,
05, 1, 1.5, 2 g) TTE/Kg diet and methyl
testosterone diet contained 60 mg 17 a MT /kg
diet. The experiment consisted of six
treatments included Control, TTEos, TTE;,
TTE15 , TTE2 and17- o« MT. Fish in the control
were fed with a commercial diet without any
addition of hormone or T. terrestris extract.
Moreover, feeding for all experimental
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treatments with the 17- o« MT and T. terrestris
extract lasted for a period of 4 weeks, followed
by a 14-weeks- rearing fed on a basal diet
without any additives.

Experimental management

All experimental enclosures were aerated
using airline attached to air blower which
compress air in the enclosures through air
stones all day. Water quality parameters were
measured weekly to ensure proper water
quality for the experimental fish. Fish were fed
seven times a day at the beginning of the
experiment which was then reduced to five
times daily. Each treatment was fed with 15%
of their biomass for the first 14 days of the
experiment and then the percentage was
reduced to 10% for the rest of the experiment.
The fish were completely weighed in all
treatments weekly and accordingly the feeding
rate is adjusted according to the weight of the
fish. Commercial fine powder diets containing
48% crude protein (Aller Aqua Group®) with
T. terrestris extract or 17- a MT were used for
the first four weeks of the experiment. While in
the second stage, granules (1.2 mm) of
commercial fish diet containing 30% crude
protein (Aller Aqua Group®) were used in the
rest of the experiment without adding TTE or
17- a MT. Water quality standards were
maintained within acceptable ranges.. The
temperature of water ranged from 25.5 to 29.7
degrees Celsius and dissolved oxygen ranged
from 5.8 to 6.4 mg/L.

Growth indices

The growth rate and feed consumption
were estimated as following:

Weight gain (WG) = final weight (g) — initial
weight (g)

Daily weight gain (DWG) = body weight
gain (BWG) / period (day).

Condition factor (CF) = FW / FL3? x 100
Where:

FW = Final weight (g)

FL = Final length (cm)

Specific growth rate (SGR)(% / day) = (La
final weight- Ln initial weight / number of
days) x 100.

Feed conversion ratio (FCR) = feed intake
(g) / body weight gain (g)

Feed efficiency ratio (FER) = body weight
gain (g) / feed intake (g)
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Protein efficiency ratio (PER) = body weight
gain (g) / protein intake (g)

Protein productive value (PPV) % = 100 X
body protein gain / protein intake.

Survival and sex reversal measurements:

At the end of our trial, fish in each
enclosure were netted, and counted for
survival rate determination. Sex ratio was
determined through dissecting selecting 100
fish from each enclosure randomly, and hence,
visually examining their gonads.

Survival rate (SR) % = (number of fish
survived at the end of the experiment / total
fish number at the beginning) x100.

Experimental analyses

A sample of fish (1000 larvae) was taken at
the beginning of the experiment for chemical
analysis, and three fish were taken from each
treatment at the end of the experiment to
analyze the final chemical composition of the
whole body to estimate crude protein (CP),
ether extract (EE), and Nitrogen free extract
(NFE). Fish were collected from Habes, oven
dried, minced, and kept at —20°C in the freezer
for analysis. Chemical analysis of fish samples
was analyzed according to (AOAC 2003).
Gross energy (GE) contents of diets were
calculated according to (Jobling. 1983) by the
values of 5.65, 9.45, and 4 for CP, EE and NFE
respectively. The digestible energy was
calculated by applying the coefficient of 75%
from estimated Gross energy values according
to (Jobling, 1983).

Blood samples and analysis

Blood samples were obtained at the end of
the experiment from the veins and arteries
close to the heart of five fish from each
treatment. Blood samples were centrifuged for
15 min to obtain serum. Serum samples were
kept at -80°C until required analyzes were
performed. Total protein and albumin were
estimated according to Lowry ef al., (1951) and
Wotton & Freeman (1982), respectively. As for
the Globulin estimation, it was done by
subtracting the albumin value from the total
protein value. Triglycerides and Glucose were
estimated according to Henry (1964) and
MGowan et al, (1983), respectively. In
addition, the level of Glutamat pyruvic
transaminase (GPT) was determined using kits
of Biomericux, France, according to the
instructions of the producer. The samples of
stored plasma were analyzed for LH and FSH
by Automated Enzyme Immunoassay system
(AIA-360) called immulite/immulite 1000
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system based on the methods mentioned by
Beitens, (1976) and testosterone estimated by
Enzyme-linked immune sorbent assay (ELISA)
according to (Abraham, 1977). As for the
sexual analyzes LH and FSH, they were
performed by enzyme immunoassay system
(AIA-360) based on the methods mentioned by
Beitens, (1976) and for testosterone it was
estimated by enzyme-linked immunosorbent
assay (ELISA). According to (Abraham, 1977).

The statistical study

Raw data were analyzed using SPSS
version 22 (2014). One-way ANOVA in SPSS
was used to analyze the raw data of growth
performance and feed utilization. Fish
chemical composition blood parameters, Sex
ratio and sexual hormones were analyzed
using chi-square (Basavaraja & Raghavendra,
2017).

RESULTS AND DISCUSSION
Growth performance

Average values of final weight (FW),
weight gain (WG), daily weight gain (DWG),
specific growth rate (SGR) and survival rate
(SR) of Nile tilapia fed different levels of TTE
and 17- o« MT are shown in Table (1). Initial
weight was the same in all treatments with
nonsignificant differences (P > 0.05). In our
study, means of body weight at the start of the

experimental  time indicate that the
distribution of individual fish between the
experimental treatment was completely
random. FW, WG, DWG and SGR were
increased significantly (P<0.01) by TTE:
followed by 17- a MT, then TTE:1s, TTE: and
TTEos treatments, respectively, while the

control treatment recorded the lowest values.

Condition factor (CF) recorded its highest
value in control treatment, while the lowest CF
value was reported in 17- a MT treatment
(Table 1). As for the survival rate (SR), it
recorded its highest values (P<0.01) in TTE:
followed by 17- a MT, TTE1s5, TTE1 and TTEos,
respectively, while the control treatment
recorded the lowest value (P<0.01). In Table
(2), fishes fed the TTE: diet reported a
significantly higher (P<0.01) in feed intake (FI)
and protein intake(PI)followed by TTE2 and
TTEus5, respectively whereas the lowest FI and
PI was noticed in fish treated with the control.
Fish fed on TTE: 17- a MT and TTE1s diets,
respectively had the lowest value (P<0.01) of
FCR, while the worst FCR values were
achieved by control treatment. As for FER,
PER and PPV recorded the highest values
(P<0.01) in TTE: followed by 17- a MT, TTEus,
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TTE1 and TTEos, respectively. While the control
treatment recorded the lowest value (P<0.01).

Fish chemical analysis (CP, EE, and ash) of
Nile tilapia was performed at the end of the
experimental period, as described in Table (3).
The highest significant (P < 0.05) CP value was
observed in the TTE: treatment followed by
TTEws, 17- o MT, TTE: and TTEos, respectively.
While the lowest significant (P < 0.05) CP value
was noticed in control treatment. The results
showed that control treatment recorded the
highest significance (P < 0.05) in ash and EE,
while the lowest significance (P < 0.05) was
showed in TTEz treatment.

These results are consistent with the results
of Hassona et al., (2020) who showed that T.
terrestris extract had an effect on the growth
and differentiation of genital organs due to the
androgenic effect, which led to an increase in
the growth rate. And also, Yeganeh et al.,
(2017) which showed that T. terrestris extract of
C. nigrofasciatum enhanced growth rate and
feed conversion ratio. Moreover, the
administration of T. terrestris raised the food
utilization due to male hormones that
stimulate its influence (Donaldson, 1979;
Mukhopadhyay et al., 1986 and Jayaprakas &
Sindhu, 1996). Moreover, Giiltepe ef al., (2014)
found that the use of T. terrestris extract
improves the growth performance of Nile
tilapia. The improvement in growth
performance as a result of T. terrestris extract
addition in the current work may be due to the
phytochemical compounds, mainly the T.
terrestris extract such as flavonoids, steroidal

sapogenins, and alkaloids which have,
antitumor, anti-inflammatory and
immunomodulatory activities, adding to
Gokshur extract which also have

hepatoprotective properties and antioxidant
(Kumar et al., 2006). Those compounds have
been proved to possess a positive effect on fish
growth performance (Omitoyin et al., 2013 and
Omar ef al, 2014), related that impact to
increasing testosterone level (Gauthaman &
Ganesan, 2008) which may be attributed to the
improvement in growth performance using the
extract.

As for survival rate (SR), its highest values
(P<0.01) record in TTE2 treatment followed by
17- o MT, TTEis, TTEi1, TTEos, treatments
respectively (Table 1). While the control
treatment recorded the lowest value (P<0.01).
The higher survival rates in T.terrestris extract
treatments may be due to the therapeutic
properties of the plant extract and several
compounds, as vitamins A, C, E, fatty acids
and essential amino acid contents (Gharaei et
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al., 2020). Also, Yeganeh et al., (2017) observed
that the survival rate was 100% in Cichlasoma
nigrofasciatum when they were fed diets
containing T. Terrestris powder.

On the other hand, these results are
correlated with those of (Marjani et al. 2009; El-
Griesy & El-Gamal, 2012) who observed that
treating diets of Nile tilapia fry with 17 o -MT
resulted in significantly (P<0.01) higher
survival rates when compared to the control
and other hormonal doses. Other studies
reported that the inclusion of 17 a -MT in
tilapia fry did not affect survival rates (Cruz &
Mair, 1994 and Ajiboye et al., 2015).

Physiological parameters

The results in Table (4) showed that all
treatments with TTE and 17- a MT achieved
high significant (P < 0.05) total protein and
globulin, but the lowest significant (P < 0.05)
values were recorded in the control group. As
for albumin, its higher values were recorded in
17- o« MT, TTE2, TTE15 and TTE: treatments,
respectively. While the lowest significant
values were showed in TTEos and control
treatments, respectively. The best significant (P
< 0.05) triglycerides value was showed in the
TTEos treatment compared to all treatments
while triglycerides decreased (P < 0.05) by
control treatment. As for GE and DE, no-
significant differences were observed between
the treatments.

These results are in agreement with several
trails in this segment that presented that T.
terrestris contains various materials including
saponin, flavonoids and alkaloids (Kumar et
al., 2006). Kavitha & Subramanian (2011)
explained that this has an effect on enhanced
the health status of Nile tilapia. Moreover, T.
terrestris extract possesses a stronger immune
response in Nile tilapia with raised levels of
immune enzymes such as globulin and
albumin (Wiegertjes, et al., 1996). In addition, it
has been stated that T. terrestris increased
immunological and blood parameters of Nile
tilapia (Giiltepe ef al., 2014). Hassona et al.
(2020) found that the addition of T. terrestris
extract the health status without any negative
effect on quality of water. The bio-active
components of phyto-biotics have many
positive effects on fish health that may
improve immune stimulation, antioxidant
capacity, antimicrobial activity and digestive
enzyme secretion (Citarasu, 2010). The
activities of this T. terrestris extract in
improving the immunity of the farmed fish
probably because of the existence of bio-active
ingredients for example essential fatty acids,
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phenolic, steroids, alkaloids and flavonoids
(Chakraborty et al., 2015).

Sexual ratio of Nile tilapia

Mono sex male was increased significantly
(P<0.01) in 17- a MT and TTE: followed by
TTEws, TTE1, TTEos treatments, respectively.
While the control treatment recorded the
lowest values (Table 5). The results from our
study are supported by the findings of Ghosal
and Chakraborty (2020) who reported that
feed supplementation with the T. terrestris
extract at the 2 g/kg diet conducted the best
percentage of mono-sex (all male), which was
high significant (P>0.05) compared to all
treatments. The administration of the T.
terrestris extract at (2g/kg) in the diets of
sexually undifferentiated tilapia fry was also
found to achieve higher male percentages
91:97% (Noor El Deen et al., 2020 and Ghosal &
Chakraborty, 2020). The high male percentages
obtained from the inclusion of T. terrestris
extract in the sexually undifferentiated tilapia
fry may be attributed to some phytochemical
compounds in the plant extract as steroidal
saponin protodioscin that may be regarded as
androgenic bioactive phytoconstituent that are
reported to inhibit the biological synthesis and
the action of estrogen working as antagonists
and aromatase inhibitors to receptor of nuclear
estrogen in cells of the gonad (Rempel &
Schlenk, 2008). Adding of T. terrestris to the
feed of Catfish raised percentage of male (Cek,
et al., 2007)a. Administration of T. ferrestris in
rabbits, rats and fish has also been conducted
to raise androgen levels (El-Tantawy et al.,
2007).

Moreover, much higher male percentages
were conducted in Nile tilapia fry fed 17-a MT
at 60 mg/kg diet (Ali et al., 2011; Celik et al.,
2011 and El-Greisy & El-Gamal, 2012).
Hormone suppresses the oogenesis resulting in
an inhibitory effect on the oogenesis process
which, in return, relies on the concentration of
17 a -Methyltestosterone administrated in fish
diets (Wolf et al., 2004). On the other hand,
Omar et al. (2014) recorded a significantly
higher percentage male conversion rate in the
60 mg 17- o MT/ kg diet treatment compared
to other T. terrestris extract treatments and the
control group.

Sexual hormones

The highest significant (P< 0.05) FSH, LH,
Total Testosterone and Free Testosterone were
observed with TTE2, TTEis and TTE;,
respectively followed by 17- a MT and TTEos
treatments. While the lowest levels (P < 0.05)
were showed with the control treatment (Table

Abraham, G.E. 1977:
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6). Matching data were noticed in our study
showed by Antonio ef al. (2000). The effect of
the addition of Tribulus on the diameter of the
seminiferous tubules led to the efficiency of
spermatozoa (Cift¢i, 2004). Hassona et al.,
(2020) that adding T. terrestris extract to male
Nile tilapia enhances testicular function,
reproductive efficiency and semen quality. T
terrestris extract contains Protodioscin, which
has an important role in the conversion of
testosterone into dihydrotestosterone, which
has an important role in the manifestation of
male sexual characteristics (Salgado et al.,
2017). Cek et al. (2007a) observed an
improvement in sexual differentiation and
spermatogenesis when T. terrestris was added
to C. gariepinus diets. Moreover, it has been
reported to enhance sexual desire, secretion of
sexual hormones (testosterone and LH), health
condition and sperm count (Bucci, 2000) and
Poecilia latipinna male (Kavitha ef al., 2012). The
T. terrestris is conducted to be effective for
producing mono-sex (all male) Poecilia latipinna
number (Kavitha and Subramanian 2011).
Also, T. terrestris contains a type of important
ingredients known as saponins (Dhas et al.,
2015). Cek et al., (2007) determined that the
addition of T. terrestris in catfish diets
improved male sexual organs. Likewise,
(Kumar et al, 2006; Fekrazad et al, 2014;
Giiltepe et al., 2014 and Zahran et al., 2014)
showed that the addition of exogenous
testosterone enhanced sperm formation and
increased testicular volume as well as the level
of hormones in the testicles.

CONCLUSION

In conclusion, the addition of Tribulus
terrestris extract at the rates of 1.5 and 2 g/kg to
Nile tilapia fry enhances the growth
performance, chemical composition, blood
parameters, sex ratio and sexual hormones
without any negative effects on fish compare
with 17 a-methyl testosterone hormone.
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Table 1: Effect of adding T. terrestris extract to Nile tilapia fry diets on growth performance.

Items Control TTEos TTE 1 TTEu1s TTE2 17- a MT
IwW 0.013 0.013 0.013 0.013 0.013 0.013
FW 166.7+5.4¢ 183.1+2.14 188.3+1.2« 192.1+1.2b¢ 203.3+0.92 197.3+1.5e
WG 166.6+5.4¢ 182.9+2.14 188.3+1.2¢ 191.941.2bc 203.3+0.92 197.3+1.52b

DWG 1.32+0.044¢ 1.45+0.0174 1.49+0.009<d 1.52+0.009be 1.61+0.0074 1.56+0.01520
CF 1.95+0.0074 1.95+0.0232 1.88+0.035b 1.82+0.013be 1.87+0.028P 1.77+0.006¢

SGR% 3.25+0.0114 3.29+0.003¢ 3.30+0.002b< 3.30+0.002b< 3.32+0.0012 3.31+0.00220
SR% 83.2+2.1¢ 85.7+1.70 86.5+1.90 86.4+1.30 91.5+1.8a 89.3+1.92

Values in the same row with different Letters are significantly different at p<0.05. IW= Initial weight, FW = Final
weight, WG = weight gain, DWG = Daily weight gain, CF = Condition factor, SGR = Specific Growth rate and
SR%= survival rate.
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Table 2: Effect of adding T. terrestris extract to Nile tilapia fry diets on feed utilization.

Items Control TTEos TTE 1 TTE1s TTE=2 17- a MT
FI 273.7+2.91ab 263.6+2.14¢ 266.7+1.08bc 267.9+0.33abe 270.9+4.063bc 274.7+1.24a
PI 82.1+0.8743b 79.1+0.64¢ 80.0+0.320b¢ 80.4+0.09abc 81.3+1.21ab 82.4+0.372

FCR 1.64+0.051= 1.44+0.008> 1.42+0.012° 1.40+0.008p¢ 1.33+0.021¢ 1.39+0.015b¢

FER 0.608+0.019¢  0.694+0.004>  0.7060.006° 0.716+0.004b 0.751+0.012a 0.718+0.007b
PER 2.03+0.064c¢ 2.31+0.014° 2.35+0.021° 2.39+0.014° 2.50+0.0392 2.39+0.026°
PPV%  27.40+0.964 32.81+0.54¢ 35.60+0.100 37.37+0.900 39.79+0.71a 36.30+0.930

Values in the same row with different Letters are significantly different at p<0.05. FI= feed intake, PI= protein
intake, FCR = feed conversion ratio, FER= feed efficiency ratio, PER= protein efficiency ratio and PPV = protein
productive value

Table 3: Effect of adding T. ferrestris extract to Nile tilapia fry diets on the chemical composition of

fish.

Items Control TTEos TTE: TTE15 TTE:2 17- a MT
DM% 21.83+0.18 21.93+0.32 22.03+0.22 22.27+0.24 22.10+0.17 21.70+0.31
CP% 61.83+0.44¢ 64.67+0.51¢ 68.67+0.32¢ 70.27+0.61 71.97+0.412 69.83+0.24>
EE% 17.33+0.492 15.67+0.89b 15.36+0.07° 13.63+0.35< 12.80+0.174 14.10+0.29¢
ASH% 20.83+0.382 19.67+0.582 15.97+0.32° 16.10+0.40° 15.23+0.24P 16.07+0.42°

GE? 5131+34P 5134+35P 5331+172 5257+22a 5275+72 5277+332

DE? 3848+26° 3850+27P 3998+142 3943+172 3956+62 39584252

Values in the same row with different Letters are significantly different at p<0.05.

Table 4: Effect of adding T. terrestris extract to Nile tilapia fry diets on some physiological parameters.

Items Control TTEos TTE 1 TTE1s5 TTE2 17- a MT
TP (g/dl) 5.23+0.22° 6.27+0.232 6.07+0.092 6.53+0.092 6.30+0.262 6.43+0.192
Albu. (g/dl) 3.93+0.27° 3.93+0.38b 4.20+0.262 4.23+0.182 4.23+0.292 4.47+0.332
Glob. (g/dl) 1.30+0.11° 2.33+0.192 1.87+0.182 2.30+0.112 2.07+0.092 1.97+0.312
Trig. (mg/dl) 171.3£2.6¢ 211.3+4.62 203.7+3.5b 190.7+2.1° 191.7+2.2b 191.3+4 4P
GPT (U/ml) 28.67+3.3 25.67+1.5 29.00+3.1 34.33+1.5 32.33+2.4 27.33+3.4
Gluc (mg%) 109.7+4.3 106.0+4.0 109.3+£3.1 105.7+1.5 104.0+1.7 104.3+2.9

Values in the same row with different Letters are significantly different at p<0.05. TP=Total protein, Albu.=
Albumin, Glob.= Globulin, Trig = Triglyceride, Gluc. =Glucose, GPT= Glutamat pyruvic transaminase.

Table 5: The effect of adding Tribulus terrestris in fish diets on the sexual ratio of Nile tilapia fry

Items Control TTEos TTE 1 TTE1s TTE2 17- a MT
Male 54+1.2¢ 65.33+1.54 72.3342.3¢ 81.67+2.1b 92.33+1.2a 93.33+1.2a
Female 46+2.0a 34.67+2.5b 27.67+4.1¢ 18.33+3.54 7.67+2 1 6.67+2.1¢

Values in the same row with different Letters are significantly different at p<0.05.

Table 6: Effect of adding Tribulus terrestris to fish diets on some sex hormones of Nile tilapia

Items Control TTEos TTE 1 TTE15 TTE: 17- a MT

FSH (IU/L) 2.70+0.36¢ 4.97+0.14° 5.95+(0.552 6.48+0.41- 6.98+0.172 3.70+0.36¢
LH (IU/L) 148+0.07¢ 289+0.34b 368+0.552 354+0.622 417+0.25a 235+0.30P

T. Tests. (ng/ml) 4.83+0.17¢< 6.87+0.52b 7.50+0.352 8.10+0.40a 8.27+0.12a 6.83+0.41P
F. Tests. (pg/ml) 105+2.9¢ 175+8.7b 205+5.8a 211+8.3a 211+4 .4a 176.+8.8P

Values in the same row with different Letters are significantly different at p<0.05. T. Testes. = Total Testesterone, F.
Testes. = Free Testesterone
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