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INTRODUCTION  

 
 

     The evaluation of toxic effects of heavy metals in terrestrial and aquatic 

ecosystems is one of the imperative areas of recent research, and there is an emergent 

concern on the development of technique for detection of toxic effects in aquatic animals 

(Velma & Tchounwou, 2010). There are 18 mammalian fibroblast growth factors (FGF) 

which are grouped into 6 subfamilies based on differences in sequence homology and 

phylogeny (Tomlinson et al., 2002; Itoh & Ornitz, 2004; Fu et al., 2004). FGF 
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The aim of this study was to assess the fibroblast growth factor (FGF23) 

hormone, chemical composition, antioxidant enzymes activities, biochemical 

parameters and heavy metals concentration in Oreochromis niloticus and 

Clarias gariepinus collected from the River Nile, Rosetta branch during 2019. 

Fifty samples from O. niloticus and C. gariepinus were collected from (I) at 

El-Qanater El-Khyria, (II) after El-Rahawy Drain, (III) at Kom Hamada city, 

and (IV) at Kafr El-Zayat city. Serum levels of FGF23, glucose, total protein, 

albumin, urea, and creatinine were assessed. Tissue levels of Fe, Zn, Cu, Mn, 

and Cd, the activities of superoxide dismutase (SOD), catalase (CAT) and 

glutathione S-transferase (GST), the values of malondialdehyde (MDA), 

moisture, protein, lipid, and ash were also assessed. The results showed 

significant difference (P<0.05) in the levels of  FGF23, glucose, total protein, 

albumin, urea and creatinine in serum and the activities of  superoxide 

dismutase (SOD), catalase (CAT) glutathione S-transferase (GST), and 

malondialdehyde (MDA) in the tissue of O. niloticus and C. gariepinus from 

studied stations of Rosetta branch as compared with control site (I). Metal 

accumulation in different tissues of the studied fish samples was found to be 

in the following order: Fe > Zn > Mn > Cu > Cd in muscles and gills. The 

mean values of moisture, protein, lipid, and ash were 80.16, 17.18, 1.23, and 

1.14% for O. niloticus and 78.66, 18.16, 1.61, and 1.18% for C. gariepinus, 

respectively. All data indicated that the environmental condition seriously 

affected the fish quality. Thus, the FGF-23 assay can be used in prospective 

trials to valid its utility as a biomarker of environmental pollution. 
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signaling controls liver specification and regulates the metabolism of lipids, cholesterol, 

and bile acids in mammals (Tsai et al., 2013). FGF signaling pathways play key roles in 

the growth and survival of progenitor cells during development, tissue regeneration, and 

carcinogenesis (Katoh, 2002; Dailey et al., 2005; Eswarakumar et al., 2005). FGF23 is 

a phosphatonin involved in the regulation of phosphate, calcium, parathyroid hormone, 

and vitamin D metabolism (Fukumoto, 2007). Higher FGF23 levels have been related to 

the development of cardiovascular disease (CVD) in chronic kidney disease patients 

(Jimbo & Shimosawa, 2014). Nowadays, FGF23 has gained wide attention in chronic 

kidney disease associated mineral bone disease (CKDMBD) and appears to be a 

candidate as missing link between chronic kidney disease and cardiovascular morbidity 

and mortality. FGF23 levels increase during progression of CKD (Ix et al., 2010; 

Isakova et al., 2011). The aim of this study was to assess the effect of pollution on the 

level of FGF23 hormone, biochemical parameter, heavy metals level, antioxidant 

enzymes activities, and chemical composition values in Oreochromis niloticus and 

Clarias gariepinus collected from the River Nile, Rosetta branch during summer 2019. 

 

MATERIALS AND METHODS  

 

A total of 50 fish samples of each fish species from each station of the Nile tilapia 

(Oreochromis niloticus) and catfish (Clarias gariepinus) were collected during summer 

2019. Specimens of fish samples were collected from four stations in the River Nile, 

Rosetta branch as follows: (I) at El-Qanater El-Khyria before bifurcation (Latitude 30
o
 

13′12.93″ N and Longitude 30o 58′33.77″ E); (II) after El-Rahawy Drain (Latitude 

30°11’58.42” N and Longitude 31°1’15.02”E); (III) at Kom Hamada city (Latitude 30o 

42′52.91″ N and Longitude 30o 45′44.28″ E), and (IV) at Kafr El-Zayat city (Latitude 

30o 49′22.64″ N and 30o 48′38.93″ E Longitude). 

 

Sampling and preparation of blood serum  

Blood samples were collected in Eppendorf tubes from the caudal vein of O. 

niloticus and C. gariepinus fishes. The collected samples were centrifuged at 3000 rpm 

(1008g) for 15 minutes, then the supernatant serum was obtained by using micropipette 

and stored at 4ºC till determination of  FGF23, glucose, total protein, albumin, and 

kidney function (urea and creatinine). The biochemical metabolites parameters of fish in 

blood serum were assayed using spectrophotometer (model Jenway 6800UV/Vis double 

beam), and commercially available kits (Spectrum Diagnostics Kits, Bioassay technology 

laboratory, Cat.No E0232Fi, www.bt-laboratory.com, 1008 Junjiang Inter. Bldg. 228 

Ningguo Rd. Yangpu Dist. Shanghai. China). 
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Analytical methods 

Fish FGF23 hormone determination   

The concentration of FGF23 hormone was measured by quantitative Sandwich 

ELISA kit using ELIZA TECAN infinite f50 at Ansary Laboratories, Bab Ellouk, Cairo, 

Egypt.  

Analysis of biochemical parameter  

The concentration of glucose was measured using GOD-PAP enzymatic 

colorimetric method following the description of Tietz (1995). Total serum protein was 

measured by colorimetric method (Biuret reagent) according to Tietz (1994). Serum 

albumin was determined by modified bromocresol green colorimetric method according 

to Tietz et al. (1990). Urea levels were determined by urease-colorimetric method 

according to Tietz et al. (1990). Creatinine levels were determined by buffered Kinetic 

jaffé reaction without deproteinization method according to Tietz (1986). 

Heavy metals determination  

Fish specimen’s muscles and gills were transferred to a beaker and placed in a 

drying oven thermostatically regulated at 105ºC overnight. A representative sample of 1.0 

g dry weight of muscle and gills was taken from the fish specimens. The samples were 

digested according to the method described by Goldberg et al. (1963) in which 

concentrated HNO3 and HClO4 (65%) with ratio of 5 mL + 5 mL were used in Teflon 

beakers on hot plate at 50ºC for about 5 hours till complete decomposition of the organic 

matter. The digested solution was cooled to room temperature, filtered, and diluted to a 

final volume of 25 mL using deionized water. The concentrations of iron, lead, copper, 

manganese, and zinc were determined by using atomic absorption spectrophotometer, 

Hitachi model 170-30 with graphite atomizer (G.A.Z). The results were expressed in 

mg/kg dry weight. 

Analysis of antioxidant enzymes and Malondialdehyde (MDA) levels  

The activity of catalase (CAT) was determined spectrophotometrically at wave 

length of 510 nm according to the method of Aebi (1984). Glutathione S-transferase 

(GST) activity was determined by the Biodiagnostic Assay Kit (Giza, Egypt) according to 

the method of Habig et al. (1974). The activity of superoxide dismutase (SOD) was 

determined by colorimetric method using Bio-diagnostic kits according to the method of 

Nishikimi et al., (1972). Malondialdehyde (MDA) level was determined using 

Biodiagnostic kit according to the methods of Ohkawa et al. (1979). 

Proximate Chemical Composition: Moisture, crude protein, fat, and ash content 

were determined using the conventional methods of AOAC (2012). 

Statistical analysis: All data were expressed as mean ± standard deviation. The 

data were statistically analyzed by one way ANOVA. Results with p value < 0.05 were 

considered significant. The statistical analysis was carried out by Bonferroni and 

confirmed by LSD with respect to the reference site (El-Kanater El-Khairia city 

30°11'1"N and Longitude 31° 8'20 "E). 
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RESULTS AND DISCUSSION 

 

FGF23  

Phosphatidic hormone FGF23 was cloned in 2000 and has been established as a 

hormone regulating phosphate and vitamin D metabolism. In addition, several diseases 

seem to be caused by aberrant functions of FGF23 thereby making a new classification of 

disorders of phosphate metabolism possible (Fukumoto, 2013).  

FGF23 hormone (ng/ml) of O. niloticus and C. gariepinus collected from different 

sites of Rosetta branch, the River Nile during summer 2019 are illustrated in Table (1). 

The highest levels of FGF23 were recorded in catfish serum, while the lowest levels were 

recorded in the Nile tilapia fish. On the other hand, the fourth station recorded higher 

amounts of FGF23 in both two fish species samples and this may be due to the increase in 

pollutants in this site. 
 

Table 1. Mean ±SD of fibroblast growth factor 23 hormone level (ng/ml) of Oreochromis 

niloticus and Clarias gariepinus collected from 4 different  stations of Rosetta branch, the 

River Nile during summer 2019 

Station 
                        fish species 

O. niloticus C. gariepinus 

I Mean 

+ SD 

102.00 

+1.71 

232.54 

+1.19 

II Mean 

+ SD 

P value 

141.33 

+0.95 

>0.001 

247.72 

+1.40 

0.001 

III Mean 

+ SD 

P value 

155.79 

+0.89 

>0.001 

251.41 

+2.14 

0.002 

IV Mean 

+ SD 

P value 

226.33 

+1.05 

>0.001 

254.02 

+1.36 

0.001 
1P≤0.05 significant differences, P>0.05 non-significant differences, p>0.001 highly significant differences 

 

Biochemical parameters of O. niloticus and C. gariepinus  

Biochemical parameters level of O. niloticus and C. gariepinus collected from four 

different stations of Rosetta branch were illustrated in Table (2). The studied stations 

showed significant differences (P≤0.05) in the values of glucose, total protein, albumin, 

urea, and creatinine, when compared to reference site I (El-Qanater). Normal value of 

serum glucose concentration in fish is 56.75 ± 5.87 mg/dL (Sabae & Mohamed, 2015). 

In the present study, the increase in value of glucose (hyperglycemia) observed in O. 

niloticus and C. gariepinus from studied stations of Rosetta branch indicated that fish 

created more glucose to provide the energy required to combat the stress caused by the 

environmental pollution. Elevation in glucose level may have been caused by the increase 

in gluconeogenesis and glycogenolysis, as well as inhibition of glycolysis and 
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glycogenesis during stress (Yekeen & Fawole, 2011). The current results corroborate 

previous evidence of elevated plasma glucose levels following exposure to heavy metals 

and pesticides (Sabae et al., 2008; Ahmad, 2011). 

Total serum proteins are important in the metabolism and the control of water 

balance and they can help with disease diagnosis in fish (Yang & Chen, 2003). Serum 

total protein concentration in fish is normally 4.08±0.61 g/dL, and serum albumin 

concentration in fish is normally 1.41±0.22g/dL (Sabae & Mohamed, 2015). In the 

present study, there was elevation in serum total protein (hyperproteinemia) and albumin 

in O.  niloticus and C. gariepinus from stations II, III & IV. This may be due to the 

activation of metabolic processes as a result of exposure to contaminants; the cellular 

material in the liver is degraded, and several pathological conditions such as liver and 

kidney damage and relative changes in blood protein mobilization; loss of water in the 

plasma, and/or stimulation of protein synthesis in liver (Woo & Tong, 1982; Zaki et al., 

2008). 

 

Table 2. Mean ± SD of serum biochemical parameters level of Oreochromis niloticus 

and Clarias gariepinus collected from Rosetta branch, the River Nile during summer 

2019 

Station  
fish 

species 

Glucose 

(mg/dL) 

Total 

protein 

(g/dL) 

Albumin 

(g/dL) 

Urea 

(mg/d) 

Creatinine 

(mg/dL) 

I Mean 

+ SD 

 

O. niloticus 153.5 

±1.13 

3.82 

±0.04 

1.42 

±0.04 

8.29 

±0.47 

1.6 

±0.13 

 C. gariepinus 181.0 

±0.86 

5.7 

±0.63 

2.0 

±0.007 

11.7 

±0.099 

2.5 

±0.042 

II Mean 

+ SD 

P value 

O. niloticus 

 

252.35 

±2.19 

0.008 

5.16 

±0.05 

0.015 

1. 72 

±0.03 

0.053 

20.1 

±0.23 

0.013 

5.42 

±0.60 

0.04 

 C. gariepinus 276.5 

±0.304 

0.001 

7.9 

±0.56 

0.007 

2.3 

±0.08 

0.053 

27.0 

±0.16 

0.004 

7.8 

±0.28 

0.01 

III Mean 

+ SD 

P value 

O. niloticus 

 

263.4 

±0.71 

0.001 

6.42 

±0.18 

0.019 

2.11 

±0.03 

0.023 

25.3 

±0.10 

0.005 

7.97 

±1.34 

0.05 

 C. gariepinus 299.2 

+0.47 

0.001 

11.2 

±0.38 

0.041 

2.9 

±0.18 

0.043 

31.8 

±0.42 

0.006 

11.9 

±0.39 

0.008 

IV Mean 

+ SD 

P value 

O. niloticus 

 

270.2 

±1.56 

0.001 

7.23 

±0.15 

0.013 

3.21 

±0.02 

0.008 

29.2 

±0.06 

0.004 

10.33 

±1.44 

0.04 

 C. gariepinus 322.3 

±0.170 

0.001 

14.0 

±0.792 

0.004 

5.5 

±0.23 

0.015 

37.0 

±1.31 

0.011 

14.6 

±0.59 

0.012 

2P≤0.05 significant differences, P> 0.05 non-significant differences 
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Serum urea concentration in fish is normally 8.92±0.70 mg/dL and serum creatinine 

concentration in fish is normally 2.08±0.38 mg/dL (Sabae & Mohamed, 2015). In the 

present study, serum urea showed high increase in Oreochromis niloticus from stations II, 

III, and IV, and also it showed high increase in Clarias gariepinus from studied stations 

of Rosetta branch. The increase in urea and creatinine level in blood is associated with a 

decrease in urea and creatinine excretion. As a result, high serum urea and creatinine 

indicated to necrosis, renal insufficient, impaired nitrogen metabolism, as well as muscle 

tissue damage (Murray et al., 1990). This result supported that the environmental 

pollution exerts harmful effects on the kidney tissues causing kidney dysfunction. It is 

well known that the renal insufficiency or failure is associated with a reduction of urea 

and creatinine excretion leading to its rise in plasma (Chang et al., 1996). Kidney 

damage can lead to decreased renal blood flow and a lower glomerular filtration rate, 

resulting in azotemia, which is marked by a rise in blood urea nitrogen and creatinine 

levels. In fish, the liver produces urea, which is mainly excreted through the gills rather 

than the kidney. Thus, in the present study, the elevation of urea level may be attributed 

to gill dysfunction (Stoskoph, 1993). 

Heavy metal concentrations of O. niloticus and C. gariepinus  

Heavy metal concentrations of O. niloticus and C. gariepinus collected from different 

sites of Rosetta branch, the River Nile during summer 2019 are shown in Tables (3 &4).  
 

Table 3. Mean ± SD of heavy metal concentrations in flesh of Oreochromis niloticus and 

Clarias gariepinus at different stations of Rosetta branch, the River Nile during summer 

2019  

3P≤0.05 significant differences, P> 0.05 non-significant differences 

 

The obtained results indicated that there was a significant differences in the heavy 

metals concentrations of O. niloticus and C. gariepinus between the study sites and the 

Station  
Fish 

species 

Fe 

(mg/kg dry 

wt) 

Zn 

(mg/kg dry 

wt) 

Cu 

(mg/kg dry 

wt) 

Mn 

(mg/kg dry 

wt) 

Cd 

(mg/kg dry 

wt) 

I Mean+SD 

 

O. niloticus 

 

7.58±0.46 3.9±0.28 0.05±0.004 0.26±0.028 0.01±0.001 

C. gariepinus 16.17±1.19 7.6±0.54 0.17±0.36 0.60 

±0.042 

0.04±0.004 

II Mean+SD 

P value 

O. niloticus 

 

33.26±0.15 

0.003 

5.80±0.42 

0.017 

0.094±0.002 

0.031 

1.12±0.04 

0.004 

0.084±0.002 

0.002 

C. gariepinus 54.63±1.58 

0.002 

9.21±0.276 

0.037 

0.47±0.014 

0.038 

3.10±0.170 

0.019 

0.57±0.035 

0.017 

III Mean+SD 

P value 

O. niloticus 

 

42.91±0.29 

0.001 

7.1±0.28 

0.04 

0.113±0.003 

0.005 

1.62±0.04 

0.011 

0.107±0.008 

0.023 

C. gariepinus 56.74±0.59 

0.01 

11.80±0.339 

0.011 

0.53±0.049 

0.054 

3.62±0.56 

0.038 

0.61±0.05 

0.018 

IV Mean+SD 

P value 

O. niloticus 

 

47.3±0.28 

0.001 

9.2±0.71 

0.042 

0.172±0.02 

0.037 

2.52±0.15 

0.012 

0.135±0.02 

0.041 

C. gariepinus 65.9±0.61 

0.003 

12.78±0.62 

0.003 

1.37±0.127 

0.017 

6.55±1.21 

0.047 

0.64±0.113 

0.041 
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fourth station (Kafr El Zayat city) that recorded the highest values, while the first station 

at El-Qanater El-Khiria city recorded the lowest heavy metals concentration. On the other 

hand, there was significant differences in heavy metal concentrations between O. 

niloticus and C. gariepinus and it was found that C. gariepinus had the highest 

concentrations of metals compared with O. niloticus. Metal accumulation in different 

tissues of the studied fish samples was found to be in the following order: Fe > Zn > Mn 

> Cu > Cd in muscles and gills.  
 

Table 4. Mean +SD of heavy metal concentrations in gills of Oreochromis niloticus and 

Clarias gariepinus at different stations of Rosetta branch, River Nile during summer 

2019. 

4P≤0.05 significant differences, P> 0.05 non-significant differences 

 

The lowest value of Fe (7.58 mg/kg dw) was recorded in the flesh of the tilapia at 

station (I), while the highest value (90.81 mg/kg dw) was recorded in the gills of catfish 

at station (IV). The lowest value of Zn (3.90 mg/kg dw) was recorded in the flesh of the 

tilapia at station (I), while the highest value (17.11 mg/kg dw) was recorded in the gills of 

the tilapia at station (IV). The lowest value of Cu (0.047 mg/kg dw) was recorded in the 

flesh of the tilapia at station (I), while the highest value (1.81 mg/kg dw) was recorded in 

Stations   Fish 

species 

Fe 

(mg/kg 

dry wt) 

Zn 

(mg/kg 

dry wt) 

Cu 

(mg/kg 

dry wt) 

Mn 

(mg/kg 

dry wt) 

Cd 

(mg/kg 

dry wt) 

I Mean 

+ SD 

 

O. niloticus 12.32 

±0.064 

7.60 

±0.042 

0.09 

±0.006 

0.29 

±0.006 

0.09 

±0.001 

C. gariepinus 26.72 

±0.83 

10.88 

±0.61 

0.25 

±0.021 

0.83 

±0.057 

0.046 

±0.006 

II Mean 

+ SD 

P 

value 

O. niloticus 

 

41.25 

±0.68 

0.006 

12.32 

±0.021 

0.001 

0.112 

±0.008 

0.029 

2.21 

±0.085 

0.011 

0.21 

±0.021 

0.039 

C. gariepinus 72.59 

±0.240 

0.005 

11.72 

±0.73 

0.032 

0.67 

±0.028 

0.004 

5.29 

±0.1 

0.008 

0.67 

±0.028 

0.013 

III Mean 

+ SD 

P 

value 

O. niloticus 

 

60.52 

±0.530 

0.003 

13.64 

±0.113 

0.006 

0.213 

±0.004 

0.017 

2.45 

±0.057 

0.007 

0.22 

±0.028 

0.051 

C. gariepinus 81.28 

±8.54 

0.03 

15.74 

±0.93 

0.02 

0.80 

±0.057 

0.03 

5.62 

±0.39 

0.02 

0.76 

±0.11 

0.03 

IV Mean 

+ SD 

P 

value 

O. niloticus 

 

72.33 

±0.20 

0.001 

20.53 

±0.15 

0.002 

0.291 

±0.01 

0.014 

3.92 

±0.10 

0.006 

0.23 

±0.03 

0.043 

C. gariepinus 90.81 

±3.3 

0.009 

17.11 

±0.18 

0.028 

1.81 

±0.042 

0.01 

7.57 

±0.47 

0.018 

0.82 

±0.042 

0.014 
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the gills of catfish at station (IV). The lowest value of Mn (0.26 mg/kg dw) was recorded 

in the flesh of the tilapia at station (I), while the highest value (7.57 mg/kg dw) was 

recorded in the gills of the catfish at station (IV). The lowest value of Cd (0.011 mg/kg 

dw) was recorded in the flesh of the tilapia at station (I), while the highest value (0.82 

mg/kg dw) was recorded in the gills of the catfish at station (IV). The current results 

agree with those reported by Ghannam et al. (2014), Talab et al. (2014), Ghannam et 

al. (2015a, b) and Talab et al. (2016). 

 

Antioxidant enzyme activities and malondialdehyde (MDA) level of O. niloticus and 

C. gariepinus 

Antioxidant enzyme activities and biochemical parameters of O. niloticus and C. 

gariepinus collected from different sites of Rosetta branch in the River Nile during 

summer 2019 were illustrated in Tables (5 & 6). In the present study, it was observed 

that, SOD, CAT, and GST activities in the flesh and the liver of Oreochromis niloticus 

and Clarias gariepinus from studied stations of Rosetta branch showed significant 

differences (P<0.05) as compared to the control site (I). 
 

Table 5. Mean +SD of antioxidant enzyme activities and malondialdehyde (MDA) level 

as oxidative stress marker in flesh of Oreochromis niloticus and Clarias gariepinus 

collected from different stations of Rosetta branch , the River Nile during summer 2019 

Station   
Fish 

species 

SOD 

(U/g) 

CAT 

(U/g) 

GST 

(U/g) 

MDA 

(nmol/g) 

I Mean 

+ SD 

 

O. niloticus 

 

87.59 

±0.60 

92.59 

±1.13 

0.93 

±0.06 

3.49 

±0.03 

C. gariepinus 111.4 

±2.8 

102.9 

±0.61 

1.32 

±0.092 

4.9 

±0.35 

II Mean 

+ SD 

P value 

O. niloticus 

 

79.85 

±0.65 

0.001 

90.08 

±0.43 

0.054 

0.72 

±0.02 

0.045 

3.99 

±0.01 

0.02 

C. gariepinus 107.9 

±1.17 

0.035 

98.5 

±0.416 

0.007 

1.18 

±0.078 

0.021 

16.1 

±0.48 

0.001 

III Mean 

+ SD 

P value 

O. niloticus 

 

71.77 

±0.87 

0.001 

83.18 

±0.44 

0.003 

0.58 

±0.01 

0.045 

8.93 

±0.42 

0.018 

C. gariepinus 88.6 

±0.512 

0.002 

95.5 

±1.00 

0.001 

0.82 

±0.007 

0.04 

17.4 

±0.854 

0.001 

IV Mean 

+ SD 

P value 

O. niloticus 

 

53.47 

±1.45 

0.001 

60.17 

±0.76 

0.001 

0.30 

±0.014 

0.028 

14.95 

±0.184 

0.003 

C. gariepinus 70.27 

±0.998 

0.001 

82.82 

±0.851 

0.001 

0.47 

±0.064 

0.007 

25.44 

±0.87 

0.001 
5P≤0.05 significant differences, P> 0.05 non-significant differences 
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Table 6. Mean +SD of antioxidant enzyme activities and malondialdehyde level as 

oxidative stress marker in liver of Oreochromis niloticus and Clarias gariepinus collected 

from different stations of Rosetta branch , the River Nile during summer 2019 

6
P≤0.05 significant differences, P> 0.05 non-significant differences 

 

Moreover, a significant elevation of MDA was observed in the flesh and the liver of 

Oreochromis niloticus and and Clarias gariepinus as compared to the control site (I). The 

accumulation of heavy metals in the fish organs may be responsible for the rise in lipid 

peroxidation. The large increase in lipid oxidation markers could indicate lipid molecules' 

susceptibility to reactive oxygen species and the degree of oxidative damage they 

suffered (Farombi et al., 2007). The decline in antioxidant enzyme activities may also be 

contributed to the strong increase in lipid oxidation and its marker. The metal-catalyzed 

formation of ROS is capable of destroying tissues such as DNA, proteins, and lipids 

(Pandey et al., 2003).   

Chemical composition of O. niloticus and C. gariepinus  

        The chemical composition of O. niloticus and C. gariepinus collected from 

different sites of Rosetta branch in the River Nile during summer 2019 are shown in 

Table (7). The obtained results indicated that, there is no significant differences in the 

chemical composition of two fish species collected from four different site in the River 

Nile, Rosetta branch and the mean values of moisture, protein, lipid, and ash of O. 

Station   Fish 

species 

SOD  

(U/g) 

CAT  

(U/g) 

GST  

(U/g) 

MDA  

(nmol/g) 

I Mean 

+ SD 

 

O. niloticus 

 

122.04 

±0.13 

120.87 

±0.84 

1.93 

±0.08 

14.34 

±0.05 

C. gariepinus 157.6 

±4.04 

144.3 

±0.896 

2.3 

±0.014 

23.95 

±0.23 

II Mean 

+ SD 

P value 

O. niloticus 

 

112.63 

±0.55 

0.001 

112.56 

±0.88 

0.007 

1.35 

±0.04 

0.046 

27.47 

±0.50 

0.01 

C. gariepinus 124.8 

±0.94 

0.004 

119.7 

±0.475 

0.001 

1.50 

±0.064 

0.023 

35.01 

±0.50 

0.001 

III Mean 

+ SD 

P value 

O. niloticus 

 

91.67 

±2.36 

0.001 

102.32 

±0.52 

0.001 

0.92 

±0.01 

0.022 

48.61 

±0.40 

0.002 

C. gariepinus 98.4 

±0.55 

0.001 

117.4 

±1.33 

0.001 

1.05 

±0.035 

0.004 

38.9 

±1.2 

0.001 

IV Mean 

+ SD 

P value 

O. niloticus 

 

77.50 

±3.50 

0.001 

95.67 

±0.68 

0.001 

0.65 

±0.028 

0.019 

58.86 

±0.219 

0.001 

C. gariepinus 91.36 

±0.86 

0.001 

103.97 

±1.70 

0.001 

0.80 

±0.057 

0.012 

47.48 

±1.154 

0.001 
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niloticus and C. gariepinus were “80.16, 17.18, 1.23, and 1.14%” and “78.66 ,18.16, 

1.61, and 1.18 %”, respectively. 
 

Table 7. Chemical composition of O. niloticus and C. gariepinus collected from different 

sites of Rosetta branch, the River Nile during 2019 

Parameter  Fish species 
Station 

I II III IV Mean 

Moisture (%) Mean 

+ SD 

P value 

O. niloticus 80.21 

±0.028 

80.18 

±0.04 

0.10 

80.23 

±0.03 

0.35 

80.03 

±0.02 

0.06 

80.16 

Mean 

+ SD 

P value 

C. gariepinus  78.15 

±0.06 

 

78.87 

 ±0.2 

0.07 

78.83 

±0.8 

0.23 

78.77 

±0.33 

0.13 

78.66 

Protein (%) Mean 

+ SD 

P value 

O. niloticus 17.15 

±0.03 

17.15 

±0.04 

0.50 

17.25 

±0.04 

0.15 

17.18 

±0.03 

0.30 

17.18 

Mean 

+ SD 

P value 

C. gariepinus 18.05 

±0.06 

18.11 

±0.01 

0.16 

18.37 

±0.06 

0.08 

18.12 

±0.02 

0.13 

18.16 

Lipid (%) Mean 

+ SD 

P value 

O. niloticus 1.08  

±0.07 

1.21 

±0.01 

0.10 

1.24  

±0.07 

0.18 

1.38  

±0.01 

0.06 

1.23 

Mean 

+ SD 

P value 

C. gariepinus 1.94 

±0.03 

1.73 

±0.09 

0.13 

1.42 

±0.54 

0.21 

1.35 

±0.21 

0.07 

1.61 

Ash (%) Mean 

+ SD 

P value 

O. niloticus 1.14 

±0.04 

1.17  

±0.03 

0.33 

1.08  

±0.01 

0.10 

1.16 

 ±0.01 

0.37 

1.14 

Mean 

+ SD 

P value 

C. gariepinus 1.12±0.0

1 

1.16 

±0.03 

0.16 

1.29 

±0.07 

0.10 

1.14 

±0.04 

0.25 

1.18 

 

The present results are in parallel with those reported by Talab et al. (2016) who 

found that, moisture, protein, fat, ash, carbohydrates and calorific values of O. niloticus 

collected from the River Nile Rayahs varied between (78.55–80.77%), (16.10–17.88%), 

(1.10–1.95%), (0.55–1.50%), (0.10–0.94%) and (78.37–89.73%), respectively. On the 

other hand, Ghannam et al. (2015a) reported that, the average proximate composition of 

Clarias gariepinus ranged from 76.91-78.45% moisture, (19.28-20.54%) protein content, 

(0.95-1.42%) fat content, (1.08-1.19%) ash content (0.04-0.92%), and carbohydrates 

content on wet weight basis. 

The correlation matrix for fibroblast growth factor (FGF23), biochemical 

parameters, heavy metals, antioxidant enzymes activities and chemical composition  in 

Oreochromis niloticus and Clarias gariepinus collected from the Rosetta branch during 

summer 2019 are illustrated in Tables (8 & 9).  
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The correlation matrix for (FGF23) in the present work was calculated with 

confidence level of 95% and (P < 0.05) showed that, significant correlations were 

detected between FGF23 and biochemical parameters, heavy metals, antioxidant enzyme 

activities and chemical composition in Oreochromis niloticus as shown in Table (8) 

which presents the values as follows: glucose (r=0.776), total protein (r= 0.934), albumin 

(r= 0.988), urea (r= 0.902), creatinine (r= 0.945), Fe (r= 0.857), Zn (r= 0. 981), Cu (r= 

0.993), Mn (r= 0.982), Cd (r= 0.910), MDA (r= 0.952), protein (r= 0.278) , lipid (r= 

0.988) and ash (r= 0.103). In contrast, FGF23 is negatively correlated with SOD (r= -

0.993), CAT (r= -968), GST (r= -0.989) and moisture (r= -0.861). On the other hand, 

FGF23 in Clarias gariepinus (Table 9) was significantly correlated with glucose 

(r=0.999), total protein (r= 0.889), albumin (r= 0.681), urea (r= 0.993), creatinine (r= 

0.959), Fe (r= 0.993), Zn (r= 0. 913), Cu (r= 0.759), Mn (r= 0.902), Cd (r= 0.987), MDA 

(r= 0.956), moisture (r= 0.924) ,protein (r= 0.552) and ash (r= 0.498). In contrast, FGF23 

is negatively correlated with SOD (r= -0.784), CAT (r= -785), GST (r= -0. 836) and lipid 

(r= -0.927). The concentrations of the toxic elements in fish are mainly affected by the 

levels of these metals in the habitats, the food of the fish and the rate of metal 

detoxification (Urena et al., 2007, Talab et al., 2016). Giuseppe et al. (2015) informed 

that, increased fibroblast growth factor 23 (FGF23); a bone-derived hormone involved in 

the regulation of phosphate and vitamin D metabolism, has been related to the 

development of cardiovascular disease (CVD) in chronic kidney disease patients and in 

the general population. However, what determines higher FGF23 levels is still unclear. 

Furthermore, little is known about the influence of diet on FGF23. 

 

CONCLUSION 

 

 The observations of the current data showed that biochemical parameters are well 

used to assess fish health. The studied stations showed significant differences (P≤0.05) in 

the values of glucose, total protein, albumin, urea and creatinine, when compared to 

reference site (I El-Kanater) in both O. niloticus and C. gariepinus. In addition, the 

activities of antioxidant enzymes SOD, CAT, and GST and MDA level showed 

significant differences (P≤0.05) when compared to site (I). A change was observed in the 

chemical composition of the two fish species that may be related to differences in water 

quality and environmental conditions. Thus, FGF23 assay can be used in prospective 

trials to validate its utility as a biomarker of polluted freshwater fish. 
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