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1.INTRODUCTION 

 
Living in an environment that has been altered considerably 

by anthropogenic activities, fish are often exposed to a 

multitude of stressors including heavy metals. Environmental 

pollutants such as metals, pesticides and other organics pose 

serious risks to many aquatic organisms including fish. 

Fishes are widely used to evaluate the health of aquatic 

ecosystems because pollutants build up in the food chain and 

are responsible for adverse effects and death in the aquatic 

systems (Farkas et al., 2002). The studies carried out on 

various fishes have shown that heavy metals may alter the 

physiological activities and biochemical parameters both in 

tissues and in blood (Basa and Usha Rani, 2003).  

 

Lead is an industrial pollutant and immunotoxicant, has the 

potential to adversely affect human and animal health. It 

induces a broad range of physiological, biochemical and 

neurological dysfunctions in human (Nordberg et al., 2007). 

Exposure to low level of lead during early development was 

found to produce long-lasting cognitive and neuro 

behavioural deficit, persistent immune changes, reduced 

fertility, a delay in sexual maturity, irregular estrus and 

reduced number of corpora lutea in  human and  experimental  

 

 

 

 

 

animals (Mobarak, 2008). Recent and notable reports have 

indicated that lead can cause neurological, gastrointestinal, 

reproductive, circulatory, immunological, histopathological 

and histochemical changes in the animals (Mobarak and 

Sharaf 2011). Blood parameters are often measured, when 

clinical diagnosis of fish physiology is applied to determine 

the sub-chronic effects of pollutants (Wedemeyer and 

Yasutake, 1977). 

 

Green supplementary feed studies are need for eliminating 

process of heavy metal as current trend. Spirulina is called 

micro vegetable. It is also widely used as an animal feed 

supplement [Belay et al., 1996]. Spirulina intake per day of 

10 g per adult is widely recommended to maintain health. 

Spirulina is an Oscillatoriaceae family which grows naturally 

in countries which have a warm climate and has been 

considered as supplement in human and animal food [Rasool 

et al., 2006]. They have been found to be a rich source of 

vitamins, minerals, essential fatty acids and antioxidant 

pigments such as carotenoids [Seshadri et al., 1991]. The 

protective effect of Spirulina against cadmium induced 

oxidative stress and also is attributed to its antioxidant and 

chelating effects [Wu et al., 2005]. In the present 

investigation, the protective effect of Spirulina against lead 

induced on ACP and ALP activity in fresh water fish Labeo 

rohita.  
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2.MATERIALS AND METHODS 
 

Collection of experimental fish  

 

The fish Labeo rohita 75g±5 of weight 15±5 cm length were 

obtained from the Navarathna fish farm near by Pinnaloor; 

fishes were safely transferred to the laboratory. They were 

kept in the cement tank filled with dechlorinated water and 

continuous aeration. Acclimatization to experimental 

condition for 15 days at room temperature, fishes were fed 

with artificial libitum during acclimatization and tank water 

was renewed every day after feeding, food was withheld from 

before 24 hours to the experiment. 

 

Lead acetate toxicity studies  

Lead acetate was weighed accurately and dissolved in 

distilled water. The LC50 - 0.034 mg/L 120 hours, sublethal 

concentration 0.017 mg/liter was used for 24, 48, 72, 96 and 

120 hours experimental study. 

 

Supplementary feed preparation  

The dried Spirulina was collected from aurospirul 

commercial form, Aurovill Village (away from 15 km) near 

to Pondicherry. The Spirulina was kept carefully. Spirulina 

and little quantity of distilled water used to make pellets. This 

pellet was dried at room temperature very hygienically. 

500mg/fish, Spirulina pellets used as supplementary feed. 

 

Experimental Design  

 

After acclimation the Labeo rohita fresh water fish were 

divided into four groups. Each group consisted of 6 animals.  

Group I :  Control 

Group II    :  Fish treated with lead acetate 0.017 mg/L 

sublethal concentration for 120    hours  

Group III   : Fish treated with lead acetate 0.017 mg/L 

sublethal concentration +  Spirulina 500 

mg/fish for 120 hours.  

Group IV        :  Spirulina 500 mg/fish for 120 hours. 

 

Enzyme assay: 

 

Enzymes were assayed spectrophotometrically. The method 

of [Hafkenscheid and  Kohler, 1986] was used for ALP 

analysis while that of [Andersh and Szcypinski, 1947] was 

used for ACP analysis. The data were subjected to analysis of 

students‘t’ test. 

 

3.RESULT AND DISCUSSION 
 

In the present experimental result showed the lead exposed 

fish (group 2) ACP and ALP levels were increased when 

compared to control (group 1). In the group 3, recorded ACP 

and ALP levels were significant recoveries from the effect of 

lead (group 2).  In the group 4, ACP and ALP levels were 

near to normal when compared to control group 1. The 

observed ACP and ALP levels in the liver tissue of all four 

groups were statistically significant at 1% and 5% levels 

(Fig. 1 and 2). 

In the present investigation phosphatase (ALP and ACP) 

levels are increase in lead treated group during 24 hours to 

120 hours. These enzymes principally found in the cell 

cytoplasm of the functional organs like liver, heart, gill and 

kidney. It will be secreted into blood during cellular injury. 

Elevations of this enzyme were considered as relevant stress 

indicators (Gabriel et al., 2011). Awad et al. (1998) found 

that cell damage exhibited good correlation with the enzyme 

leakage. Hence, cellular damage caused by toxic substances 

is frequently accompanied by increasing cell membrane 

permeability. The liver plays a vital role in the detoxification 

process and during the threat of exposure to pesticides and 

their metabolic by-products (Mansour and Mossa, 2010). 

Choudhary et al. (2003) has been reported increasing of these 

enzyme points out to the functional disorder of the liver. Fırat 

et al. (2011) has reported lead induced to increasing ALP 

activity in the serum. The Lead significantly increased the 

activity of ALP at almost all periods of exposure and 

concentrations used (Borges et al., 2007). Rahman et al. 

(2000) have reported that the decrease in the activities of 

ALP and ACP in different tissues might be due to the 

increased permeability of plasma membrane or cellular 

necrosis, and this showing the stress condition of the treated 

animals. Also, they reported that the increase in the activity 

of the enzymes in blood might be due to the necrosis of liver, 

kidney and lung. Yousef et al. (2006) have reported 

deltamethrin induced to increase ALP and ACP activities in 

plasma.   

 

 

 

 

 

 

 

 

 

 

 

 

 

The Spirulina also showed significant anti-inflammatory 

action. Compounds like bioflavonoid are reported to produce 

anti-inflammatory action by decreasing capillary 

permeability. The extracts tested might contain flavonoids 

Fig 1. Shows the variation of ACP (µmole/min/mg protein) activity in 

the fresh  water fish Labeo rohita exposed to lead acetate and Spirulina for 

120 hours  

Fig 2. Shows the variation of ALP (µmole/min/mg protein) activity in 

the fresh water fish Labeo rohita exposed to lead and Spirulina for 120 

hours 

C. Vettrivel et al., 2014 
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and phenols. Earlier report on the anti-inflammatory activity 

of the constituents of Spirulina  supports our results 

(Sethuraman, 1984).  Spirulina  may have ability to 

scavenging free radical induced by lead and enhancing 

repairing mechanism. The regain trends occur in ACP and 

ALP in the Labeo rohita against lead shows the presence of 

vital phytochemical compounds in Spirulina. 

4.CONCLUSION 

In the present result conclude that the phosphatase levels in 

liver not represent the good indices of the effect of lead 

acetate in Labeo rohita. However, the activities of ALP and 

ACP in the liver tissue of fish potential useful bio-indicators 

in the spirulina are reducing the lead acetate toxicity.   
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