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Abstract 
 
             Biochemical markers (Total protein, Vitamin C, Vitamin E, Acetylcholinesterase, and 

Metallothioneins) induced by acute exposure of Zn&pb in Snail (Viviparus bengalensis) to show their 

response against these metals. These makers in snail sp. showed different significance response according 

to Zn acute exposure. So increased and decreased as reaction against acute exposure, The same trend 

adapted from biomarkers after pb acute exposure in snail sp. while the different response was appeared 

from these biomarkers after interaction acute exposure. 
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Introduction 
 

 Biomarkers can be defined as any biochemical, molecular, histological and physiological changes 

which are produced according to environmental stress or a xenobiotically-induced variation in cellular or 

biochemical components or processes, structures, or functions that is measurable in a biological system or 

sample [1]. Metallothionein constitutes an important binding protein with low molecular weight (6-7) KDa 

and high cysteine content (>30%) which play an important role in detoxification of toxic chemicals [2], and 

Metallothioneins play a key role in detoxification processing in ollusks and have been proposed as 

exposure biomarkers. [3]studied the role of metallothioneins (MTs) in Cd and Zn depuration processes in 

the freshwater bivalve Corbicula fluminea was conducted after in situ exposure on the river Lot (France), 

The quantity of Cd sequestered by the MT fraction, after size-exclusion liquid chromatography, represents 

on average 40% of the total Cd bioaccumulated in the soft body of the 47ollusks, compared with only 4-9% 

for total accumulated Zn. This essential metal was principally bound to low molecular weight proteins, 

MTs had a key role in Cd detoxicity in the bivalves. 
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 Vitamin C is a water-soluble vitamin. Like vitamin E, it is an effective antioxidant; Vitamin C can 

protect essential substances in the body such as proteins, lipids, carbohydrates, DNA and RNA from 

damage by free radicals[4].Vitamin C works in coordination with vitamin E and is able to regenerate 

vitamin E when vitamin E is used as an antioxidant, Ascorbic acid is well known for its antioxidant 

activity, acting as a reducing agent to reverse oxidation in liquids. When there are more free radicals 

(reactive oxygen species, ROS) in the human body than antioxidants, the condition is called oxidative stress 

[5]. 

 Acetylcholinesterase is responsible for hydrolyzing the neurotransmitter acetylcholine into choline 

and acetic acid which controls ionic currents in excitable membrane, and is old biomarker may be 

responding to low level of pollution in the environment [6] and are considered as unique enzyme whose 

physiological function to remove acetylcholine from synaptic clefts. Measurement of acetylcholinesterase 

(AchE) is broadly used like present study as biomarker of pollution, AchE activity was monitored in the 

clam Tapes philippinarum in the Lagoon of Venice (Italy) by[7] with no particular correlation between 

Ache activity and Condition Index(CI) was found and marked differences in AchE activity were showed 

when comparing enzyme activity of clams from various sites in the Lagoon of Venice with those of clams 

collected. Significant reductions in AchE activity were observed in animals collected in both nearby canals 

and licensed areas, indicating the homogeneous spatial distribution of potentially neurotoxic compounds 

throughout the Lagoon, On the other hand, Vitamin E is a fat soluble vitamin and its main role is a non-

enzymatic antioxidant, it protects body cells from toxic compounds such as heavy metals [8]. 

Methods 

Exposure experiment  

 Snail Sp. samples were brought a live to laboratory quickly and left in dechlorinated water 

aquarium for 2 days as acclimation and depuration stage with fixation all environmental factors. After that  

a group of 6 to 10 of each mollusca species was exposed  to 24, 48, 72, 96 hr. as Acute exposure in plastic 

container to different concentration of Pb ( 20 , 50 , 100µg/L) which is prepared from stock solution 1g/l 

(CH3COO)2pb.3H2o) and Zn ( 20 , 50 , 100 ) µg/L which is prepared from Stock solution 1g/l 

(Znso4.7H2O)  , with photoperiod 12:12 light & dark cycle with fixation all environmental factors  .These 

concentrations verified by Atomic absorption Spectrophotometer type 6300(Shimadzu, Japan), All samples 

collected after each exposure to determine all previous biomarkers as soon as possible to detect the early 

warning signal (different biomarkers) in Snail. 

Biochemical markers detection 

 Protein concentration was estimated according to method of[9] ,Vitamin C is present in both a 

reduced form ascorbic acid (AsA) and an oxidized form (dehydroascorbic acid (DHAsA).This method 

measures total vitamin C (i.e., AsA + DHAsA), and according to [10] and [11].Vitamin E was determined 
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according to [12]which includes color reaction with ferric chloride and α,α—dipyridyl to give a red color , 

Metallothionein was determined by evaluating the sulphyhydryl (-SH) residue content according to method 

of [13] and [14]. A rapid colorimetric determination was adapted to calculate the Acetylcholinestrase 

activity in Molluscs according to the method described by [15]. 

Statistical Analysis 

 SPSS 17.0 programs used for least significance differences (LSD ≤ 0.05), and Analysis of 

variance test (ANOVA). 

Results and Discussion  

 Biochemical markers in snail sp. showed different response according to Zn acute exposure. All 

these markers  increased and decreased as reaction against acute exposure, total protein in gills decreased 

from 7.3 mg/g at 24hr. for 20µg/l to 3.6 mg/g at 96hr. and continued to 2.8 mg/g at 96hr. for 100 µg/l while 

in digestive gland, total protein decreased from 9.6 mg/g at 96hr. for 20µg/l to 7.2 mg/g at 96hr. for 100 

µg/l,Vit.c have decreased from 3.4,3.5 µg/mg at 96hr for 20µg/l to 2.4,2.9 µg/mgat 96hr. for 100 µg/l in 

both gills&digestive gland while for V.E , values in gills decreased from 7.4 µg/mg at 96hr for 20µg/l to 

6.4 µg/mg at 96hr. for 100 µg/l , and increased from 8.5 µg/mg at 96hr for 20µg/l to 12.2 µg/mg  at 96hr. 

for 100 µg/l, Metallothionein values increased in gills from 34.9 mg/g at 96hr for 20µg/l to 59.6 mg/g at 

96hr. for 100 µg/l and in digestive gland increased from 41.9 mg/g at 96hr for 20µg/l to 42.3 mg/g at 96hr. 

for 100 µg/l, acetylcholinesterase in gills decreased from 30.9 nm/min/mg at 96hr for 20µg/l to 20.6 

nm/min/mg at 96hr. for 100 µg/l(Table 1,Figure 1&2), According to statistical analysis ,The same trend 

adapted from biomarkers after pb acute exposure in snail sp(Table 2,Figure 3&4). 

 Different responses from snail appeared after Interaction acute exposure. Total protein in gills 

decreased from 10.1 at 24hr. for 20µg/l to 6.3 mg/g at 96hr. and continued to 9.4 mg/g at 96hr. for 100 µg/l 

while in digestive gland, total protein decreased from 13.7 mg/g at 96hr. for 20µg/l to 11.8 mg/g at 96hr. 

for 100 µg/l,Vit.c have decreased from 4.9,6.3 µg/mg at 96hr for 20µg/l to 3.2,4.8 µg/mgat 96hr. for 100 

µg/l in both gills&digestive gland while for V.E , values in gills decreased from 8.9 µg/mg at 96hr for 

20µg/l to 7.2 µg/mg at 96hr. for 100 µg/l , and decreased in digestive gland from 11.3 µg/mg at 96hr for 

20µg/l to 9.8 µg/mg  at 96hr. for 100 µg/l, Metallothionein values increased in gills from 26.9 mg/g at 96hr 

for 20µg/l to 35.2 mg/g at 96hr. for 100 µg/l and in digestive gland increased from 28.1 mg/g at 96hr for 

20µg/l to 51.2 mg/g at 96hr. for 100 µg/l, acetylcholinesterase in gills decreased from 40.2 nm/min/mg at 

96hr for 20µg/l to 30.6 nm/min/mg at 96hr. for 100 µg/l(Table 3,Figure 5&6). 
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Table 1:  Concentrations of biochemical markers in Viviaparus bengalensis in [gills &digestive 

gland (d.g.)] afterZn acute exposure for different concentration (Mean±S.D). 
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Table 2:  Concentrations of bio

gland (d.g.)] after pb acute exposure for different concentration (Mean±S.D).
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Figure 1: Biochemical markers concentration after Zn                 

acute exposure in Snail (gill) 

Mesopotamia Environmental Journal (MEJ)                                      

Table 2:  Concentrations of biochemical markers in Viviaparus bengalensis in [gills &digestive 

gland (d.g.)] after pb acute exposure for different concentration (Mean±S.D).

p≤0.05 

MT

0

20

40

60

C
o

n
ce

n
tr

a
ti

o
n

V.C V.E .

Biochemical markers concentration after Zn                 Figure 2: Biochemical markers concentration after Zn    

                acute exposure in Snail (digestive gland)
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Table (3):  Concentrations of biochemical markers in Viviaparus bengalensis in [gills 

(d.g.)] after interaction   (Zn+Pb) acute exposure for different concentration (Mean±S.D)
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Figure 3: Biochemical markers concentration after Pb    

                acute exposure in Snail (gill) 
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 The significance of biomarkers is related to their ability to indicate the interactions between 

pollutants and the organisms, it can be useful in bioremedi

consequence occurs, play important role in diagnosis routes of pollutants, and they are applicable to both 

laboratory and field studies [16]. The decreasing of protein ,Vitamins after acute exposure 24hr.&

due the consumption of these compounds for using in energy generation which used for defense 

mechanisms against heavy metals , and formation of lipoprotein which involve in repair of damaged cells 

and tissue organelles. This study is compatible wit

protein concentration decreasing due to largest need of energy for the metabolic processes which lead to 

increasing utilization of protein to meet energy demand, and increase the  proteolysis to reach the

energy demands under heavy metal stress

change in biochemical composition, so the change in biochemical composition is an indicator of stress of 

chemical or physical nature in the enviro

catabolism and decreased anabolism of proteins

after acute exposure was indicated by many researchers as in this study 

tends to shift all the metabolic processes to face the toxic effects of heavy metals and this lead to changes in 

biochemical and physiological mechanism in the body of organism, both duration of exposure and heavy 

metals concentration are important in determination of the level of biomarker response 

Positive correlations between MTs and heavy metals concentration in Molluscs after exposure have been 

pointed out in other studies [21]. 
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after int.  acute exposure in Snail (gill)
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The significance of biomarkers is related to their ability to indicate the interactions between 

pollutants and the organisms, it can be useful in bioremediation processes before damage of ecological 

consequence occurs, play important role in diagnosis routes of pollutants, and they are applicable to both 

The decreasing of protein ,Vitamins after acute exposure 24hr.&

due the consumption of these compounds for using in energy generation which used for defense 

mechanisms against heavy metals , and formation of lipoprotein which involve in repair of damaged cells 

and tissue organelles. This study is compatible with many studies such as [17], and the main cause for 

protein concentration decreasing due to largest need of energy for the metabolic processes which lead to 

increasing utilization of protein to meet energy demand, and increase the  proteolysis to reach the

energy demands under heavy metal stress[18] .The change in metabolic rate has a consequence towards the 

change in biochemical composition, so the change in biochemical composition is an indicator of stress of 

chemical or physical nature in the environment which specifically affects protein contents with increased 

catabolism and decreased anabolism of proteins [19] The fluctuation in changes for different biomarkers 

after acute exposure was indicated by many researchers as in this study [18] During exposure, organism 

tends to shift all the metabolic processes to face the toxic effects of heavy metals and this lead to changes in 

biochemical and physiological mechanism in the body of organism, both duration of exposure and heavy 

mportant in determination of the level of biomarker response [20].

Positive correlations between MTs and heavy metals concentration in Molluscs after exposure have been 
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int.  acute exposure in Snail (digestive gland)
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Conclusion 

             We have concluded that Biochemical Markers have different response regarding acute exposure of 

Heavy metals, and this gave a good indication for toxicity by heavy metals.  
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