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In this study effects of Pb and Pb+NTA mixtures on the activity of alkaline phosphatase (ALP) in 

the blood tissues of Oreochromis niloticus were investigated. The fish were exposed Pb (0.1 mg/L 

Pb ve 1.0 mg/L Pb) and Pb+NTA ((0.1 mg/L Pb+0.3 mg/L mixtures NTA ve 1.0 mg/L Pb+3.0 mg/L 

NTA) for 7 and 21 days. ALP activity in the blood tissue was determined by spectrophotometric 

methods. In both exposure concentrations ALP activity increase with increasing exposure periods. 

activity in the blood tissues of fish exposed to Pb for 7 and 21 days was lower when compared to 

those exposed to Pb+NTA: As a result, it is thought that the toxic effect of lead on O. niloticus on 

biochemical parameters is prevented by NTA. 
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Introduction 

The increasing technology with the industrial 

revolution has led mankind to search for new raw 

materials. With the increase in the human population, the 

need for raw materials has accelerated, as a result, the 

amount of waste has increased. Heavy metals constitute a 

significant amount in the class, also called chemical waste, 

and threaten human, animal and environmental health. 

Lead, which is the most important pollutant metal in 

terms of environmental health, is mixed into the aquatic 

environment as a result of mining activities (Viarengo, 

1985). Lead inhibits the development of living things 

(Burden et al., 1998) and inhibits the enzyme d-

aminolevulinic acid dehydratase, which is involved in the 

synthesis of erythrocytes in the blood (Campana et al., 

2003). In addition, lead has been reported to have a toxic 

effect on many biochemical pathways (Ruparelia et al., 

1989). In recent years, various methods have been 

developed for removing heavy metal accumulation in the 

water environment and for the continuity of natural 

resources. Among these methods; Neutralization, chemical 

precipitation, adsorption, sorption, ion exchange, reverse 

osmosis, membrane and evaporation methods are generally 

known. The most effective, convenient and low cost 

treatment process in the removal of heavy metals in the 

aquatic system is the adsorption method (Kablan, 2018). In 

recent years, scientifically the most synthetic chemical 

compounds such as (such as EDTA, NTA and DTPA) and 

zeolite have been benefited. 

Synthetic chemical compounds are used to serve 

different purposes in all areas of the industry today, as they 

are agents in chelating metals (Çoğun and Şahin 2012). 

While EDTA is a very strong metal binder, NTA is now 

widely used in the production of large quantities for 

phosphate-free detergent formulations and is less 

necessary to form metal complexes with a 1: 1 mole ratio 

by weight. 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
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Alkaline phosphatase (ALP) catalyzes the hydrolysis of 

phosphate monoesters in the organism and is a cell 

membrane-bound glycoprotein. The organism is thought to 

play a role in bone calcification and the transport of 

phosphate to the epithelial cells of the intestine. 

Although Oreochromis niloticus is an important protein 

for the human food source, it is used by scientists as a 

bioindicator species due to its physiological responses to 

various toxic and non-toxic substances (Almeida et al., 

2002). 

The blood tissue parameters of the fish, provide 

information about the healthy status of the fish (Blaxhall 

ve Daisley 1973). Fort his purpose, it is aimed to determine 

the changes in ALP activity in the blood tissue of those 

niloticus fish, under the effect of 0.1 mg/L Pb, 1.0 mg/L 

Pb, 0.1 mg/L Pb+0.3 mg/L NTA and 1.0 mg/L Pb+3.0 

mg/L NTA left for 7 and 21 days. 

 

Material and Method 

 

O. niloticus was taken from Ç. Ü. the Faculty of 

Fisheries the production pools, brought to the laboratory 

and adapted at 25 ± 1°C for two months. Experiments were 

conducted in five (5) groups to determine the blood ALP 

activity of O. niloticus for 7 and 21 days under the effect 

of lead and their mixtures with NTA. Fish in the first group 

0.1 mg / L Pb, 1.0 mg / L Pb in the second group, 0.1 mg / 

L Pb + 0.3 mg / L NTA concentrations in the third group, 

1.0 mg / L Pb + 3.0 mg / L NTA concentrations in the 

fourth group, and the last group is used for control. 

Experiments were carried out in three replicates, with two 

fish per repeat. 

After 7 and 21 days, the fish were removed from the 

aquarium, after anesthesia with MS-222, the water droplets 

on it were removed with blotter paper and the tail section 

was cut and their blood was taken. Blood was centrifuged 

and measured by spectrophotometric methods. Statistical 

analysis of the obtained data was done by using SNK test 

and t-test using SPSS 20 package program. 

 

Results  

 

In the study, there was no death in the concentrations 

of lead and the effects of lead + NTA mixtures in fish at 

the end of the 21st day. Fish blood tissue ALP levels are 

given in tables 1, 2 and Figure 1. 

 

 

Table 1. Blood ALP activity in O. niloticus left to the effect of 0.1 Pb and 0.1 mg / L Pb + 0.3 mg / L NTA 

Time Control 0.1 mg/L Pb 0.1 mg/L Pb+0.3 mg/L NTA 

7 32.7±2.9ax 30.0±4.5ax 27.3±4.1ax 

21 26.7±1.5ay 37.7±1.5by 24.7±3.7ax 
Statistical difference between the letters a and b concentrations; the letters x and y are used to determine statistical difference between time (P<0.05). 

 

 

Table 2. Blood ALP activity in O. niloticus left to the effect of 1.0 Pb and 1.0 mg / L Pb + 3.0 mg / L NTA 

Time Control 1.0 mg/L Pb 1.0 mg/L Pb+3.0 mg/L NTA 

7 32.7±2.9ax 25.3±1.8bx 25.7±2.7bx 

21 26.7±1.5ay 42.0±3.2by 27.0±0.6ax 

Statistical difference between the letters a and b concentrations; the letters x and y are used to determine statistical 

difference between time (P<0.05). 

 

 

 
Figure 1. The effect of time on blood ALP activity in O. niloticus, which is left to the effect of Pb and Pb + NTA. 
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In both Pb concentrations, blood tissue alkaline 

phosphatase (ALP) activity increased with prolonged time. 

The alkaline phosphatase (ALP) activity in the blood 

tissues of fish exposed to Pb for 7 and 21 days is higher 

compared to those exposed to Pb + NTA 

 

Discussion 
Alkaline phosphatase (ALP), which was first studied by 

Suzuki et al. (1907) still has little information, plays a role 

in bone isoenzymes and skeletal mineralization as its 

physiological function. Evaluation of the activity of liver 

and blood alkaline phosphatases is used extensively in 

routine examinations. Generally, the normal serum range 

of alkaline phosphatase is between 20 and 140 U / L. 

Alkaline phosphatase an enzyme is an important serum 

parameter as a result of its high serum level; It is associated 

with the presence of bone, liver and other diseases (Epstein 

et al., 1986).  

Generally high ALP levels in children and pregnant 

women, shows conditions such as vitamin D deficiency or 

liver damaged cells, as well as high ALP levels, may 

indicate obstruction of bile ducts. In addition, high ALP 

enzyme activity indicates that active bone a formation may 

occur because it is a by-product of osteoblast activity 

(Rodan and Rodan, 1984). 

There are no more studies on the effects of 

environmental pollution with NTA on the blood levels of 

O. niloticus fish. In studies with NTA, there is mostly work 

on the removal of environmental pollution. In a study by 

Sprague (1968), biological research on trout also showed 

that NTA is effective against copper and zinc pollution as 

an anti-pollution agent. In the present study, the effects of 

lead and lead + NTA mixtures on blood alkaline 

phosphatase (ALP) of O. niloticus fish were investigated. 

Blood biochemical parameters in fish provide 

important information about the physiological status of the 

fish, and also, the blood parameters are affected by the 

climatic and physiological factors (Munoz et al., 1991; 

Chen et al., 2003). 

Significant increases were observed in fish serum ALP 

enzyme levels in metal (Yang and Chen, 2003; Chen et al., 

2004) and pesticide effect (Agrahari et al., 2007). In a 

study, it has been reported that increases in ALP activity in 

plasma occur due to plasma membrane permeability 

(Rahman et al., 2000), and lead levels in the environment 

increases the stress level in animals. 

Hilmy et al. (1985), in a study on the effect of Cd effect 

on serum ALP enzyme activities in Mugil cephalus, it was 

reported that it caused an increase in Cd blood serum ALP 

activities. Wang and Zhai (1988) found in their study that 

increases in the ALP level were due to the passage of the 

enzyme into the blood as a result of cell deaths in the liver. 

In our study, it is thought that the reason for the increase in 

ALP levels in the effect of lead media levels may be a result 

of liver tissue damage. In our study, the blood ALP activity 

of the fish under the effect of both NTA mixtures at the end 

of the 21st day compared to 7 days showed significant 

decreases compared to the fish under the effect of lead 

media concentrations. These reductions are thought to be 

caused by the chelating feature of NTA. 

 

 

 

Conclusion 

 

In conclusion our study, while ALP activity lead media 

levels increased at the end of the 21st day compared to 7 

days, the lead + NTA mixtures showed significantly 

decreases. The reason for the increase in ALP levels may 

be a result of liver tissue damage, and in the mixture of 

NTA + Pb, it can be concluded that NTA reduces the effect 

of lead with the chelating effect. 
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