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Abstract

Biochemical markers (Total protein, tarhin C, Vitamin E, Acetylcholinesterase, and
Metallothioneins) induced by acute exposure of Zb&p Snail Viviparus bengalensis) to show their
response against these metals. These makers Irspnahowed different significance response adogrd
to Zn acute exposure. So increased and decreaseghetfon against acute exposure, The same trend
adapted from biomarkers after pb acute exposunail sp. while the different response was appeared

from these biomarkers after interaction acute evpos
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Introduction

Biomarkers can be defined as any biochemical, cutde, histological and physiological changes
which are produced according to environmental stogsa xenobiotically-induced variation in cellular
biochemical components or processes, structurefsinetions that is measurable in a biological syst¥
sample[1]. Metallothionein constitutes an important bindprgtein with low molecular weight (6-7) KDa
and high cysteine content (>30%) which play an irtgott role in detoxification of toxic chemicdB], and
Metallothioneins play a key role in detoxificatiggrocessing in ollusks and have been proposed as
exposure biomarkerg3]studied the role of metallothioneins (MTs) in Cdla#n depuration processes in
the freshwater bivalv€orbicula fluminea was conducted after in situ exposure on the fiwgr(France),
The quantity of Cd sequestered by the MT fractafter size-exclusion liquid chromatography, repnese
on average 40% of the total Cd bioaccumulatederstft body of the 470ollusks, compared with onl§%-
for total accumulated Zn. This essential metal wescipally 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 vitarmt it is an effective antioxidant; Vitamin C can
protect essential substances in the body such @eims, lipids, carbohydrates, DNA and RNA from
damage by free radicfg.Vitamin C works in coordination with vitamin E arigl able to regenerate
vitamin E when vitamin E is used as an antioxidakgcorbic acid is well known for its antioxidant
activity, acting as a reducing agent to reversaation in liquids. When there are more free radical

(reactive oxygen species, ROS) in the human boaly #imtioxidants, the condition is called oxidathess

[5].

Acetylcholinesterase is responsible for hydrolgzine neurotransmitter acetylcholine into choline
and acetic acid which controls ionic currents ircigble membrane, and is old biomarker may be
responding to low level of pollution in the enviroant[6] and are considered as unique enzyme whose
physiological function to remove acetylcholine fraynaptic clefts. Measurement of acetylcholinesiera
(AchE) is broadly used like present study as bideaof pollution, AchE activity was monitored ineth
clam Tapes philippinarum in the Lagoon of Venice (Italy) B¥] with no particular correlation between
Ache activity and Condition Index(Cl) was found amdrked differences in AchE activity were showed
when comparing enzyme activity of clams from vasi@ites in the Lagoon of Venice with those of clams
collected. Significant reductions in AchE activitiere observed in animals collected in both neadnats
and licensed areas, indicating the homogeneousakpigtribution of potentially neurotoxic compownd
throughout the Lagoon, On the other hand, Vitamiis B fat soluble vitamin and its main role is axho

enzymatic antioxidant, it protects body cells frtoric compounds such as heavy mef8]s

Methods

Exposure experiment

Snail Sp. samples were brought a live to laboyatpuickly and left in dechlorinated water
aquarium for 2 days as acclimation and depuratiageswith fixation all environmental factors. Aftdrat
a group of 6 to 10 of each mollusca species wass@® to 24, 48, 72, 96 hr. as Acute exposureastipl
container to different concentration of Pb ( 2,,510Qug/L) which is prepared from stock solution 1g/l
(CH3COO0)2pb.3H20) and Zn ( 20 , 50 , 100ug/L which is prepared from Stock solution 1g/I
(Znso4.7H20) , with photoperiod 12:12 light & darkcle with fixation all environmental factors &de
concentrations verified by Atomic absorption Spaghotometer type 6300(Shimadzu, Japan), All samples
collected after each exposure to determine allipusvbiomarkers as soon as possible to detectahg e

warning signal (different biomarkers) in Snalil.
Biochemical markers detection

Protein concentration was estimated according ethad of9] ,Vitamin C is present in both a
reduced form ascorbic acid (AsA) and an oxidizednfddehydroascorbic acid (DHAsA).This method

measures total vitamin C (i.e., AsA + DHAsA), aratarding to[10] and[11].Vitamin E was determined

Www.bumej.com 48



Mesopotamia Environmental Journal (MEJ) E@’
2014, Vol.1, No.1:47-55.

according td12]which includes color reaction with ferric chlorided a,o—dipyridyl to give a red color ,
Metallothionein was determined by evaluating thiplsghydryl (-SH) residue content according to metho
of [13] and [14]. A rapid colorimetric determination was adapted #dcalate the Acetylcholinestrase

activity in Molluscs according to the method delsed by[15].
Statistical Analysis

SPSS 17.0 programs used for least significancferdifces (LSD< 0.05), and Analysis of
variance test (ANOVA).

Results and Discussion

Biochemical markers in snail sp. showed diffen@#ponse according to Zn acute exposure. All
these markers increased and decreased as reaghorst acute exposure, total protein in gills dased
from 7.3 mg/g at 24hr. for 20ug/l to 3.6 mg/g ah@@nd continued to 2.8 mg/g at 96hr. for 100 wdpile
in digestive gland, total protein decreased frofg/g at 96hr. for 20ug/l to 7.2 mg/g at 96hr. IGO0
pg/l,Vit.c have decreased from 3.4,3.5 pg/mg atr 96h20ug/l to 2.4,2.9 pg/mgat 96hr. for 100 pig/l
both gills&digestive gland while for V.E , values gills decreased from 7.4 pg/mg at 96hr for 20pa/|
6.4 pg/mg at 96hr. for 100 pg/l , and increasethf5 pg/mg at 96hr for 20pg/l to 12.2 pg/mg dtro6
for 100 pg/l, Metallothionein values increased ilisgrom 34.9 mg/g at 96hr for 20ug/l to 59.6 mgiy
96hr. for 100 ug/l and in digestive gland increaedh 41.9 mg/g at 96hr for 20ug/l to 42.3 mg/@éhr.
for 100 pg/l, acetylcholinesterase in gills decegh$rom 30.9 nm/min/mg at 96hr for 20ug/l to 20.6
nm/min/mg at 96hr. for 100 ug/l(Table 1,Figure 1&2kcording to statistical analysis ,The same trend

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

Different responses from snail appeared afterrdictéeon acute exposure. Total protein in gills
decreased from 10.1 at 24hr. for 20ug/l to 6.3 nag/@6hr. and continued to 9.4 mg/g at 96hr. fd¥y L@/
while in digestive gland, total protein decreasemf 13.7 mg/g at 96hr. for 20ug/l to 11.8 mg/g @b
for 100 ug/l,Vit.c have decreased from 4.9,6.3 ggah96hr for 20ug/l to 3.2,4.8 pg/mgat 96hr. f601
pug/l in both gills&digestive gland while for V.Evalues in gills decreased from 8.9 pg/mg at 96hr fo
20ug/l to 7.2 pg/mg at 96hr. for 100 pg/l , andrdased in digestive gland from 11.3 pg/mg at 96hr f
20ug/l to 9.8 ug/mg at 96hr. for 100 ug/l, Mettilionein values increased in gills from 26.9 mg/@éhr
for 20pg/l to 35.2 mg/g at 96hr. for 100 pg/l anddigestive gland increased from 28.1 mg/g at 96hr
20pg/l to 51.2 mg/g at 96hr. for 100 pg/l, acetylatesterase in gills decreased from 40.2 nm/minéaing
96hr for 20ug/l to 30.6 nm/min/mg at 96hr. for 10§/I(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 (MeanS.D).
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Figure 1: Biochemical markers concentration after Zn Figure 2: Biochemical markers concentration after Zn
acute exposure in Snail (gill) acute exnosure in Snail (digestive gland)

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).

PbConc. 20 50 100
(ug/1) *
Time (hr.}— 24 48 72 96 24 48 72 96 24 48 72 o6
T. protein 113 8.1 74 4.5 10.7 5.3 6.5 4.4 9.8 6.3 54 41
[mg/g) + + + E + + + + + + + +
Gill 0.01 0.001 0.2 04 041 0.21 01 0.01 0.1 0.1 0.11 0.09
Vit. © 54 4.6 441 4.2 3.9 5.8 6.1 55 5.8 6.3 3.2 341
(he/msg) # * + * + + + * + * # *
Gill 01 0.20 0.01 01 0.01 041 0.15 01 0.1 0.11 0.01 0.02
Vit E 10.3 7.6 6.8 6.4 6.5 7.3 2.5 9.5 2.9 81 7.3 6.2
(efmg) + + + * + + + * + + + *
Gill 040 0.4 0.01 04 04 0.01 0.11 0.19 0.01 0.4 041 0.4
MIT. 23.6 324 441 381 40.2 36.3 .2 26.8 289 M.z 352 42.3
(mig/g) . + + * + + + * + = . *
£ill 01 0.01 01 1.05 0.1 0.11 0.01 0.3 0.01 0.4 2.05 0.11
50.9 501 482 444 309 30.7 30.7 M5 30.6 305 304 30.2
M' + + * * * * * * + + + +
g".' 0.01 01 022 0001 0.01 041 0.1 0.15 0.1 0.22 0.06 0.1
(nm/fmi./mg)
T. protein 20.2 198 197 114 215 19.6 127 14 201 19.9 145 9.1
[mg/e) k. * + * + + + * + * k. *
D.g. 041 0.21 0.001 04 041 0.11 012 0.0 0.1 0.001 0.1 0.02
Vit. € 6.1 4.3 4.5 4.3 4.8 h.2 5.6 i 59 6.5 6.4 b3
(ugfmg) + + + * + + + * + + + *
D.g. 0.01 0.4 041 0.11 04 0.01 0.10 0.21 0.01 0.4 04 0.11
Vit E 10.8 9.2 9.4 9.2 10.3 9.8 10.3 101 10.2 10.8 111 10.3
[wgfmz) * + + + + + + + + * * +
Dug. 041 041 04  0.001 041 041 0.01 0.003 0.1 0.1 0.01 0.2
MIT. 321 421 443 39.5 583 51.2 49.3 1.2 ja.z2 Jh.2 j8.2 401
(mig/g) + + + + + + + S + + + +
D.g. 0.01 0.001 041 041 042 0.1 1.05 0.11 1.01 0.1 1.05 0.1
p<0.05

Www.bumej.com 51



Mesopotamia Environmental Journal (MEJ) E@’
2014, Vol.1, No.1:47-55.

EV.C BV.E u.Prot ®.Ach m.MT mV.C mV.E m.prot m.Mt

60 - 60 - =

=

= =

5 Fos E

= BE T 40 - =

© el i B | © [

= AR NN - = | |
5 15 i i 5 [
o [FER RN o |
£ [ € o0 4B
(o] 10 EEBE (=) | =8
o imEEE o | o
I FEE _ =

0
2448 50
20 ? g/
ob conc-(ue/l) ph conc.
Figure 3: Biochemical markers concentration after Pb Figure 4: Biochemical markers concentration after Pb
acute exposure in Snail (gill) acute exposure in Snail (digestive gland)

Table (3): Concentrations of biochemical markers in Viviaparus bengalensis in [gills &digestive gland
(d.g.)] after interaction (Zn+Pb) acute exposure for different concentration (MeanS.D)

Int.Conc. . 20 50 100
(ug/1)

Time (hr.) 24 48 72 96 24 48 72 96 24 48 72 o6
T. protein 101 9.3 8.2 6.3 5.2 4.3 2.9 1.8 38 ha 3.9 9.4
(mg/g) ES + + * * + + * + + + +

Gill 0.4 0.1 0.01 012 0.1 0.10 0.1 0.1 0.01 041 0.01 0.15
Vit. © 6.5 6.8 5.8 49 5.1 4.3 3.2 1.9 21 2.8 31 3.2
[pe/mg) * + + + * + + * + + + +
Gill 0.01 0.1 011 0,002 0.01 0.2 01 0.01 01 0.13 0.10 012
Vit. E 1141 10.3 9.4 2.9 8.3 7.8 6.4 5.9 6.1 6.3 6.9 1.2
(ug/meg) + + + + + + + + + + + +
Gill 0.06 01 010  0.0Mm 0.1 0.2 0.1 0.005 1.05 0.1 0.004 0.11
MT. 341 3041 293 269 321 381 41.2 431 442 41.3 3941 35.2
(mg/g) * + + + * + + * + + + +
gill 1.01 0.1 011 0.02 0.1 0.1 01 11 0.9 01 0.001 0.11
Ache] .3 498 453 402 404 40.3 40.2 401 40 30.8 30.7 30.6
gill * + + + + * S * + * * +
{nm/mi./mg) 01 013 001 0.2 0.1 0.001 1.01 0.1 0.01 01 0.1 0.3
T. protein 19.8 183 152 137 125 11.3 10.5 1.2 8.3 9.3 10.5 11.8
(mefz) * + + + * + + * + + * +
D.g. 0.1 0.1 041 0.22 0.1 0.01 041 0.1 0.1 0.22 0.1 0.0
Vit € 6.7 6.5 6.4 6.3 6.1 5.8 5.6 5.5 56 54 5.2 4.8
g/ mg) + + + + + + + + + + + +
D.g 01 0.12 041 001 04 0.4 012 0.3 041 0,001 0.1 0.23

Vit E 11.9 116 15 113 119 11.8 11.5 11.3 11.1 10.8 10.2 9.3

(1g/mg) S S kS + * + + * * S z 1
Dug 0.1 04 0001 001 001 0.1 0.14 1.2 01 0.11 0.18 01
MT. 531 41 335 281 281 28.6 28.8 289 4.3 4141 46.3 Mz

(mg/g) + + + + + + + + + + + +
D.g. 01 1.05 0.2 0.1 1.02 01 01 0.001 01 1.06 11 0.01

p<0.05
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The significance of biomarkers is related to theility to indicate the interactions betwe
pollutants and the organisms, it can be usefuliamelmedation processes before damage of ecoloi
consequence occurs, play important role in diagnamites of pollutants, and they are applicablbdih
laboratory and field studidd6]. The decreasing of protein ,Vitamins after acuteosype 24hr.96hr.is
due the consumption of these compounds for usingeriergy generation which used for defe
mechanisms against heavy metals , and formatidipaiirotein which involve in repair of damaged st
and tissue organelles. This study is compatiblh many studies such §%7], and the main cause f
protein concentration decreasing due to largestl méeenergy for the metabolic processes which kee
increasing utilization of protein to meet energyn@ad, and increase the proteolysis to reac High
energy demands under heavy metal s[18] .The change in metabolic rate has a consequenadewhe
change in biochemical composition, so the chandagdnhemical composition is an indicator of streé:
chemical or physical nature in the ennment which specifically affects protein contentshwncreasec
catabolism and decreased anabolism of prc [19] The fluctuation in changes for different biomark
after acute exposure was indicated by many reseeras in this stud[18] During exmsure, organisr
tends to shift all the metabolic processes to thedoxic effects of heavy metals and this leadhanges ir
biochemical and physiological mechanism in the boflgrganism, both duration of exposure and he

metals concentration ammportant in determination of the level of biomarkespons(20].

Positive correlations between MTs and heavy metaiwentration in Molluscs after exposure have t
pointed out in other studi¢21].
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Conclusion

We have concluded that Biochemical hdes have different response regarding acute expaxfu

Heavy metals, and this gave a good indicationdgicity by heavy metals.
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