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Abstract

This study was conducted to evaluate the effect of two dietary protein diet (30 and 40 %) and two hormonal doses 40 & 60 mg 17 α-methyl testosterone (MT)  /kg diet on the sex reversal of Nile tilapia, Oreochromis niloticus using validated microscopic examination of the gonads and sex determination of the fish. Nile tilapia fry (seven days post hatching) received the following diets for 90 days. Diet A - containing 30 % cp (crude protein) without hormones as control 1; Diet B- 40 mg MT with 30% cp; Diet C- 60 mg MT with 30 % cp; Diet D- containing 40% cp without hormones as control 2; Diet E- 40 mg MT with 40% cp; F-60 mg MT with 40% cp. The frequency data of males and females after treatments and microscopic characteristic showed that the % of males obtained by B, C, E, F and F treatments was higher than the control groups, and a dose of 60mg MT/kg of diets 1 and 2 was more efficient in sex reversal, resulting in 96- 100% males. Among diets, the treatment F  (60 mg MT / kg & 40 % cp) was better than the treatment C with diet 1. These results, indicated that male sex reversal increased with increasing dose of MT and crude dietary protein 
Results showed that fish growth was significantly affected by protein level and 17 α-methyltestosterone. The highest growth performance (final weight, weight gain and growth rate (GR) of fry were obtained with the 40 % protein diet with 60 mg MT/ kg. Also feed conversion ratio (FCR) were significantly affected by protein level as well as the hormonal dose.

The body composition showed that protein and lipids content were significantly affected by protein level and doses of (MT). Protein content in body was significantly increased (P<0.05) with increasing protein and hormones in the diet. While the lipid content was inversely affected by increasing the dietary protein and diets.

Erythrocyte count (RBCs) and haemoglobin content (Hb))" were increased significantly in Nile tilapia fed on diet containing 40 % crude protein with 60 mg (MT)/ kg diet. The haematocrit (Hct) and plasma glucose values were not affected by dietary treatments. The total plasma protein was increased with increasing protein and hormone in the diets. 
Introduction

Nile tilapia, Oreochromis niloticus is among leading farmed species around the world. In addition to the high growth rate of Nile tilapia and the consumer performance, Nile tilapia is also resistant to considerable levels of adverse environmental and management conditions. However, one of the main problems of Nile tilapia culture is their early maturation  (4-5 months old) as they maturate at 20- 30 g. This result in successive spawning during the growing season and hence in unwanted reproduction that usually leads to crowded condition in the  ponds and consequently reduces growth (Varadaraj & Pandian, 1987).
One of the basic phenomenon of tilapia aquaculture is that males grow bigger and faster than females. In order to avoid unwanted spawning in a production unit, all-male populations are preferred.  Several methods are used to skew sex ratios and increase the percentage of males in a population. The first method was culling through a population, discarding the females and keeping the males. The more common method of generating mostly male populations is through the use of steroid hormones fed to sexually undifferentiated fry (Phelps, et al., 1995). Exposing the fish to different forms of testosterone or estrogen may lead to sex-reversal. Hormones are generally included in the diets for several weeks when the fish start eating.  Other hormones have been tested and sex-reversal has also been achieved by immersion in a solution (Obi and Shelton 1983).  Using this technique farms can produce populations of greater than 90% male fish.  These populations grow faster than equivalent populations of mixed sex fish and have significantly less reproduction in the growout systems (Rothbard, et al., 1983)
Control of reproduction in tilapia is possible through mono-sex culture, which may be achieved by various method including manual sexing, hybridization and hormonal sex reversal to produce all male tilapia population. The major disadvantages of the first method are human error in sexing and of course the wasting of females (Guerrero, 1982). The main disadvantage of hybridization method are the difficulty in maintaining pure parental stock that consistently produce 100 % male offspring (Pruginin, et al., 1975), as well as the poor spawning success (Lee, 1979)
The haematological and biochemical examination of intensively farmed fish are an integral part of evaluating their health status. However, the diet composition, metabolic adaptation and variation in fish activity are the main factors responsible for the change in haematological parameters of fish (Rehulka, 2003). Thus, determining the basal parameters of blood biochemistry might be of great importance in order to monitor the health status for commercial purpose. This study was carried out to evaluate phenotypic sex, growth performance and the physiological changes of O.  niloticus subjected to different doses of hormones and different levels of crude protein in diets 
Materials and Methods
Culture technique:


This study was carried out at the Central Laboratory for Aquaculture Research, Abbassa, Abo- Hammad, Sharkia, Egypt.  Nile tilapia, O. niloticus fry were obtained from Abbassa fish hatchery, General Authority for Fish Resources Development. Abbassa, Abo- Hammad, Sharkia. Fry were kept in an indoor in fiberglass tank for one week for acclimatization, after which fry  were graded and distributed randomly into 150- L glass aquaria  at a density of 100 fry /aquarium.  The average weight of fry ranged from 0.01-0.02g/fry. Each aquarium (75 x 50 x 60 cm, L x W x H)  received  well – aerated tap water, which was stored overnight in cylindrical fiberglass tanks. Aquaria were supplied with compressed air via air-stones from air pumps. The temperature was adjusted at 26 ±2 ºC, with a photoperiod of 14 h light and 10 h darkness.
Hormone – feed preparation:

A hormone treated feed was prepared as described by (Killian and  Kohler, 1991). The 17α-methyltestosterone (MT) used in the present study was obtained from the (Sigma Chemicals Ltd.). A stock solution was made by dissolving 1 g of hormone in 1 L of 95% ethanol. Treatments were made by taking the accurate amount of the hormone from stock solution and brought up to 100 ml by addition 95% ethanol. This solution was evenly sprayed over 1 kg of the diet and mixed. The mixture was mixed again and this was repeated  to ensure an equal distribution of the MT through out the feed. Treated diets were fan dried in shade at 25 ºC for 24 hours then kept in freezer till use. 
The study was divided into two experiments regarding the duration (28 and 60 days).

First experiment (28 days): 
             Eighteen aquaria were randomly allocated into six groups (treatments):
Group A: fry were fed with a diet containing  30% cp (as control diet 1)
Group B: fry were  fed with a diet containing  30% cp  with 40 mg MT/ kg  diet.
Group C: fry were fed with a diet containing 30% cp  with 60 mg MT/ kg  diet

Group D: fry were fed with a diet containing 40% cp (as control diet 2)

Group E: fry were fed with a diet containing 40% cp with 40 mg MT/ kg diet.

Group F: fry were  fed with a diet containing 40% cp with 60 mg MT/ kg  diet

             Triplicate groups of 100 fry / aquarium were assigned to each treatment. Fry were fed the diets twice/day for 6 days a week, at a rate of 15 % of the total fish biomass. The experiment lasted  28 days. At the end of the experimental period, growth and survival parameters were calculated. 
Second experiment (60 days):  

            Same treatments 1st experiment were used, except fish number was reduced to 40 fish per aquarium. The average weight of fry ranged from 0.5- 0.8g/ fry Fish were fed with control diets (without hormones), twice/ day  for 6 days a week at a rate of 10 % of the total body weight for 60 days. Evaluating phenotypic sex of Nile tilapia in each group according to validation of the aceto-carmine squash technique by Wassermann and Afonso (2002) was clean carried out.
     Semi-dynamic method for removal of excreta was used every 3 days by siphoning a portion of water from the aquarium and replacing it by an equal volume of water. 
 Growth parameter: 
Growth performance was calculated as follows:

-Weight gain = W2- W1

-Growth Rate (g/fish) = W2- W1 / T
Where W1 and W2 are the initial and final fish weight, respectively, and T is the number of days in the feeding period.        
-Feed conversion ratio (FCR) = Feed intake / Weight gain
Haematological analysis:

At the end of each experiment, blood samples were taken from caudal vein of an anaesthetized fish by sterile syringe using EDTA solution as anticoagulant. These blood samples were used for determining erythrocyte count (Dacie and Lewis 1984) and hemoglobin content Van Kampen (1961). Packed cell volume (PCV) was calculated according to the formulae mentioned by Britton (1963).

Plasma was obtained by centrifugation at 3000 rpm for 15 min and nonhaemolyzed plasma was stored in deep freezer for further biochemical analyses. Glucose was determined, using glucose kits supplied by Boehring Mannheium kit, according to Trinder (1969). Plasma total protein content was determined colorimetrically according to Henry (1964).
Proximate analysis 

Fish from each group were chemically analyzed according to the standard methods of AOAC (1990) for moisture, protein, fat and ash. Moisture content was estimated by heating samples in an oven at 85 ºC till constant weight and calculating weight loss. Nitrogen content was measured using a micro-kjeldahl apparatus and crude protein was estimated by multiplying nitrogen content by 6.25. Total lipids content was determined by ether extraction for 16 h. and ash was determined by combusting samples in a muff furnace at 550 ºC for 6h. Crude fiber was estimated according to Goering and Van Soest (1970). 

Statistical Analysis:

The obtained data were subjected to analysis of variance according to Snedecor and Cochran (1982). Differences between means were compared at the 5% probability level, using Duncan’s new multiple range test (Duncan, 1955).

Results and Discussion

Sex reversal 

17α-methyltestosterone was effective in producing phenotypic male of tilapia. Doses of 60 mg MT/kg feed with 40 % cp / kg diet produced 100% male population. 94 % males  was obtained in  Nile tilapia groups fry fed with 40 % cp with 40 mg MT / kg diet  when compared with the control group (40% cp) without hormone (64%) males. The lowest ratio of male in hormone treated fry  was 88% when fed with diet containing 40 mg MT with  30 % cp /kg diet compared to  62 % males  when  fed with diet contain 30 % cp without hormones (Table 2). These results are in agreement with Shelton, et al., (1981) consistently produced 100% male Oreochromius aureus feeding for 28 days a feed containing 60 mg methyl- testosterone per kg of feed.  Guerrero and Guerrero (1988) obtained a 99% male population of O. niloticus by stocking fry  at an initial density of 1,000/m 2  in fine mesh net hapas held in outdoor tanks, the fry were given a hormone-treated feed for 7 days. Phelps and Cerezo (1992) showed O. niloticus fry were effectively sex reversed to male (>97%) when given a ration containing 60 mg methyltestosterone / kg for 28 days. Also, all male population of Nile tilapia were produced when fluoxymesterone (FM) was given at 1, 5, 25 mg/kg of feed. Fry fed with 17 α- methyl- testosterone at 60 mg/kg of feed and 0.2 mg of (FM) per kg of feed had a sex ratio of 97.7% and 87.3% phenotypic males (Phelps, et al., (1992). Similarly, Book, et al,. (1992) showed that phenotype male increased with increasing of hormones in diets of Nile tilapia (98.1 and 97.6 at dose 120 mg and 60 mg MT/kg diet respectively).  

         The growth data for the 28 day hormone treatment period with level of protein is given in Table 3. Mean length was greatest (45.29 mm) for fry fed with a diet containing 40 % cp  with 60 mg (MT)/kg   compared to (30.43 mm) for  those fed 28 days on diet 30 % cp free of  hormones, and the mean length of  (A  group) was significantly less than those for other treatments (P<0.05). The increase length in the fry in present study may be that fry administration of MT produced 100 % males was faster growth rates and consequently, increasing yields of length fry. This results is in agreement with Cleide, et al., (2000) who found that length of fry was increased when feed with a diet containing 60 mg MT/ kg diet.    
Average weights at the end of the 28 – day period were larger (1.16± 0.06 g/fish) for fry group fed with high level of  hormones (60 mg/ kg diet) and 40% crud protein These mean weights are much heavier than that for the fry fed on hormone free  30 % cp diet. These results indicate that the inclusion of protein and hormones in fish diet is beneficial for fish growth. Since, the increase in fish growth may be because of that the androgenic steroids may promote release of growth hormone from the pituitary somatotrops fish (Higgs, et al., 1976). However, sex- reversed tilapia has been found to be faster than all- male tilapia produced by manual sexing or hybridization (Hanson et al., 1983).  In other studies  O. niloticus fry has reached an average weight of 1.32 and 2.1 g by Chambers (1984) after a 28 day hormone treatment period fry stocked in outdoor circular tanks at a density of fry 140/m2.
The data on survival rate of fry fed with different levels of hormone and protein for 28 days are shown in (Table 2). The survival rate was high in Nile tilapia fry fed with high level of hormones (60 mg/ kg diet), while the lowest survival  was in fry fed with low level (30 %) of protein.
  Growth Performance Parameters       

 The different growth rate parameters (final body weight, weight gain and  growth rate (GR) of O niloticus fed with 30 and 40 % protein diets at low and high dose of 17 α-methyltestosterone(40 and 60mg  /kg feed) are shown in Table (3).  These results show that the different growth parameters were significantly affected by protein level and dose of hormones (MT) (P<0.05). These results indicate that the inclusion of protein and hormones in fish diet is beneficial for fish growth. The increase in fish growth may be because of that MT induce the feed digestion and absorption rate causing increase in body weight (Yamazaki, 1976), or may be MT administration increased the proteolytic activity of the gut as the case in mirror carp loading to increase the growth rate (Lone and Matty 1981). These results are in agreement with Khouraiba (1997) who found that the hormones significantly (P<0.05) increased the final weight of fish Nile tilapia as compare to untreated fish. The interaction of both factors was affected on the growth parameters. The highest growth (final weight, weight gain and GR) of Nile tilapia was obtained with the 40 % protein diet with 60 mg (MT)/ kg feed and the poorest growth performance of Nile tilapia fry  was obtained with diet contain 30 % cp without hormones. The  survival rate did not differ significantly with protein  levels or MT levels. In this study, there was significant increase in growth parameters (P<0.05) with increasing of protein and hormonal levels. These results are  in agreement with Khattab, et al., (2001) who showed that the final body weight, weight gain and specific growth rate (SGR) were positively enhanced by protein level. Also, Al-Hafedh (1999) found that the better growth rate of Nile tilapia was obtained at high dietary protein levels (40- 45 %) than at 25- 35 % protein.


Feed utilization of Nile tilapia was significantly affected by protein levels and hormones levels. Results of feed intake and feed conversion ratio (FCR) of different groups are shown table (4). The best  feed utilization (FCR) for tilapia fry was obtained with 40 % protein and 60 mg of MT/ kg diets(1.48 P<0.05), while poorest FCR was obtained at  30% protein diets (1.68, P<0.05). The best FCR  observed  may be attributed to the induction of MT to the feed digestion and absorption rate in fish. Improved FCR resulting from MT treatment was also reported for common carp (Lone and Matty 1981) and red tilapia ((Killian and Kohlr 1991). MT probably improved FCR by increasing   nutrient digestion, assimilation and utilization of food (Lone and Matty, 1980)

                          Results of the chemical composition of whole body fish are shown in Table (5). Moisture rates were not affected by protein level and level of (MT). The protein and lipid contents in whole  fish body  were affected by dietary protein level and  hormones. The highest protein content in fish body was obtained with 40 % cp at high level of (MT) (58.67 ± 0.14, P<0.05 ). The total  lipid content in fish body decreased with increasing dietary protein level and level of hormones (MT). The highest content of lipid was existed in fish fed 30 %  cp without hormones, while the lowest one was obtained with fish fed 40 % protein diet with high of hormonal dose (MT). Concerning ash content in whole fish body, it was affected by dietary protein level and hormonal level. (Killian and Kohlr 1991) also recorded significant increase in the moisture & protein content for MT treated coho salmon and red tilapia respectively. In this connection Kruskenper (1968) reported that anabolic hormones have the effect of increasing nitrogen retention in the body in the form of protein. This results are in agreement with Ahmed, et al., (2001) who found that the whole body composition of fry Nile tilapia was influenced significantly by dietary protein level. This result is similar to that obtained by Al-Hafedh (1999). Ash content was unaffected by dietary protein level but affected by dietary protein with hormones. 
Physiological parameters

Results in Table (6) show that the changes of erythrocyte count (RBCs) were insignificant and ranged from 1.262 to 1.908 106 /mm3, except the erythrocyte count (1.908 106 /mm3) was highly significant in fish group fed on diet containing 40 % cp with 60 mg (MT)/ kg diet and the lowest count in fish fed with 30 % protein hormone free diet. These results are similar to that of  Abdel-Tawwab, et al,. (2005) who found that the (RBCs) in Nile tilapia was significantly affected with increasing protein level in diet.  On other hand   RBCs, HB and the haematocrit values were not significantly affected  in fish group fed with different levels of protein and different doses of hormones (Table 6).  The variation of glucose level in plasma was insignificant in fish fed on diets of with different protein and different hormonal levels (Table 7). The present study showed insignificant changes in glucose level, RBCs, Hb and Hct; however, these results reflect the healthy status of the cultured fish in all treatments. On other hand, the plasma total protein was increased significantly to (3.45± 0.27 and 3.58 ± 0.13 g/100ml) in fish group fed with 40% (CP) with two levels of (MT) respectively when compared to the control group (2.64 ± 0.18) (Table 7). Similarly, protein level in diet significantly induced the level of plasma protein in Nile tilapia (Abdel-Tawwab, et al., 2005). In this connection Kruskenper (1968) reported that anabolic hormones have the effect of increasing nitrogen retention in the body in the form of protein.
In conclusion, the overall results present here indicate that Nile tilapia fry produced 100% of phenotype male when treated with 60 mg of 17 α-methyl-testosterone / kg with 40 % cp diet. Male fish have better growth   than female.
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Table (1): Composition and proximate chemical  analyses (on DM   bases)
                   of the experimental diet containing 30 and 40% crude protein.

	Ingredients
	30%
	40%

	Fish meal
	17.9
	25.65

	Soybean meal
	30
	45

	Wheat bran
	5
	5

	Yellow corn
	40.57
	18.92

	Fish oil + Corn oil (1:1)
	2.0
	2.0

	Vitamin & mineral premix(1)
	1.5
	1.5

	Ascorbic acid
	0.06
	0.06

	Starch
	1.97
	0.87

	Carboxymethyl cellulose
	1.0
	1.0

	Total
	100
	100

	Chemical analysis (%)
	
	

	Moisture
	7.415 ± 0.65
	7.11± 0.6

	Crude protein
	30.36 ± 0.29
	40.48±0.40 

	Ether extract
	5.77 ± 0.23
	5.83 ± 0.25

	Ash
	5.91 ± 0.33
	6.81 ± 0.36

	Fiber
	6.09 ± 0.14
	5.63 ± 0.54

	NFE (2)
	51.86
	41.25

	GE (Kcal/g) (3)
	442.99
	452.88

	
	
	


(1) Vitamin & minerals premix: each 2.5 kg contain vitamin A 12 MIU;  D3  2MI U, E 10 g;    K 2g; B1 1g; B2 4g; B6 1.5g; B12 10mg; Pantothenic acid 10g; Nicotinic acid 20g; Folic acid 1g; Biotin 50mg; Choline chloride 500mg; copper 10g; iodine 1g; iron 30g; manganese 55 g; zinc 55 g and  selenium 0.1g.

(2)  NFE (nitrogen free extract) = 100 – (protein + lipid + ash + fiber)

(3) GE (gross energy): Calculated after NRC (1993) as 5.64, 9.44 and 4.11 Kcal/g for protein, lipid and NFE, respectively.

Table (2): Frequency of O. nilotcus males and females identified by validated
 microscopic examination of the gonads after 90 days of breeding. 
	Treatment
	Number of analyzed fish
	Male
	Female

	
	
	Number
	%
	Number
	%

	A
	100
	62
	62
	38
	38

	B
	100
	84
	88
	16
	16

	C
	100
	96
	96
	4
	4

	D
	100
	64
	64
	36
	36

	E
	100
	94
	94
	6
	6

	F
	100
	100
	100
	0
	0

	A = control (30% protein without hormone)  D = control (40% protein without hormone)

B = 40 mg MTkg  (diet 30% protein)             E = 40 mg MTkg  (diet 40% protein)

C = 60 mg MTkg  (diet 30% protein)             F = 60 mg MTkg  (diet 40% protein)  


Table (3): Average values of total length (LT), weight (WT) and survival rate (%) of 
                O. nilotcus fry after 28 days of hormone treatments and different level of protein.
	Treatment
	Initial length

 (mm)


	Final length (mm)


	Initial weight (g/fish)


	Final weight (g/fish)


	Survival rate (%)

	A
	10
	30.43± 1.2 a  
	0.011
	0.66± 0.07 c
	60

	B
	11
	38.32± 2.1b
	0.012
	0.85± 0.06 abc
	65

	C
	11.5
	40.12± 1.7 b
	0.012
	0.90± 0.07 b
	70

	D
	10
	33.34 ± 1.2 a
	0.012
	0.75± 0.029 a
	65

	E
	11
	41.76± 2.6 b
	0.012
	0.99± 0.04 b
	68

	F
	11
	45.29± 1.9b
	0.011
	1.16± 0.06 e
	70

	   The same letter in the same row is not significantly different at P<0.05.

  A = control (30% protein without hormone)  D = control (40% protein without hormone)

  B= 40 mg MTkg  (diet 30% protein)              E = 40 mg MTkg  (diet 40% protein)

         C = 60 mg MTkg  (diet 30% protein)             F = 60 mg MTkg  (diet 40% protein)


Table (4): Growth performance of O. niloticus fed with different                  

                 dietary protein and withdrawal hormones for 60 days.
	Items
	             30(CP)
	                    40 (CP)

	
	A
	B
	C
	D 
	E 
	F

	Initial weight
(g/fish)
	0..61
	0.60
	0.59
	0.6
	0.61
	0.60

	Final weight
(g/fish)
	8.10 a
± 0.13
	10.77db
± 0.9
	11.9 d
± 0.23
	9.4 b 

± 0.17
	12.2d 

± 0.43
	13.26 c
± 0.16

	Weight gain 
(g/fish)
	7.49b
± 0.15
	10.17 f
± 0.9
	11.31c
± 0.23
	8.8 a 

± 0.17
	11.59e 

± 0.33
	12.66 d
± 0.2

	GR   (g/fish)


	0.124c
± 0.014
	0.170ad
±0.01
	0.189ab
± 0.017
	0.147ac
± 0.01
	0.193 bd
± 0.016
	0.211 b
± 0.015

	Survival (%)
	91.5 d
±1.9
	93 d
±2.2
	93.3 d
±2.2
	95.6 d
±1.13
	96.4 d
±2.2
	96.7 d
±1.9

	Feed intake
(g feed/g fish)
	12.64
± 0.01
	15.82
± 0.02
	17.11
±0.03
	14.16
± 0.02
	17.56
± 0.01
	18.79
± 0.02

	FCR (g)

	1.68 a
± 0.02
	1.55bc
± 0.05
	1.51 c
± 0.03
	1.609 b 

± 0.02
	1.51c 

± 0.03
	1.48 c
± 0.02

	The same row is not significantly different at P<0.05.


Table (5): Proximate chemical analysis (%; on dry matter basis) of whole body of
     O.niloticus fed with different dietary protein and withdrawal hormones for 60 days.

	Item
	                  30(CP)                                         40 (CP)

	
	A
	B
	C
	       D               E              F

	Moisture 


	74.5 a

 ± 0.23
	74.56 a
± 0.26
	75.43 b
± 0.33
	74.13 a
± 0.12
	74.13 a
± 0.12
	74.26 a
± 0.15

	Crude Protein


	56.9 c 

± 0.05
	56.50 e
± 0.20
	57.17 c
± 0.26
	57.3 bc
± 0.25
	57..8 b
± 0.25
	58.67 a
± 0.14

	Ether Extract


	21.5 c 

± 0.06
	21.32 cb
± 0.79
	20.21 cb
± 0.49
	19.4 b
± 0.58
	19.32 b
± 0.79
	18.31 b
± 1.25

	Ash
	21..60 ab 

± 1.05
	22.21 a
± 0.36
	22.63 ab
± 0.84
	20.30 b
± 0.56
	22.90 a
± 0.56
	23.02 a
± 0.47

	The same letter in the same row is not significantly different at P<0.05.


Table (6): Changes in erythrocyte (count x 106/mm3), hemoglobin content (g/100ml) and 
                 haematocrit (%) in the blood of O. niloticus fed with different dietary protein and
                 withdrawal hormones for 60 days.
	Items
	30(CP)                                        40 (CP)

	
	A
	B
	C
	   D              E                 F

	RBCs (106 /mm3)

	1.262 a
 ± 0.16
	1.32 a
± 0.26
	1.522 a
±0.130
	1.314 a
± 0.096
	1.528 a
± 0.132
	1.908 b
± 0.207

	Haemoglobin content (g/100ml)

	6.060 c 

± 0.533
	6.687 ac
± 0.904
	7.496ac
±0.964
	6.57 c
± 0.67
	7.644 ac
± 0.912
	8.4 a
± 0.265

	Haematocrit (%)

	13.60a 

± 1.32
	14.32 a
± 1.19
	15.00 a 
± 1.58
	14.87 a
± 1.21
	15.80 a
± 1.772
	16.5 a
± 1.717

	     The same letter in the same row is not significantly different at P<0.05.


Table (7): Changes of glucose concentration (mg/l) and total protein (g/100 ml)  

                   in the plasma of O.niloticus fed  with different  dietary protein and    

                    withdrawal hormones for 60 days.
	Item
	30(CP)
	            40 (CP)

	
	A
	B
	C
	   D                    E                F

	Glucose (mg/l)

	125.5 a
± 4.9
	123.8 a
± 7.1
	132.6 a
± 6.7
	123.3a
± 6.6
	132.6 a
± 7.6
	123.9 a
 ± 8.8

	Total protein

( g/100ml)
	2.07 d
± 0.28
	2.33 db
± 0.43
	2.67 dbc
±0.54
	2.64 d
± 0.18
	3.45 bc
± 0.27
	3.58 c 

± 0.13

	         The same letter in the same row is not significantly different at P<0.05.
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