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ABSTRACT 

 

 This paper presents the results of the oxidative enzymes analyses carried out on mussels 

sampled from the environment which have different levels of PAHs in the tissue. Mussel 

response at policyclic aromatic hydrocarbons pollution is represented by the inhibition of 

oxydative enzymes activity, especially of catalasic activity. This kind of early modifications 

can be helpful in resolving the problem related to elimination rate of affected individuals from 

a population, due to their susceptibility to diseases or predators. 
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INTRODUCTION 

 

 Marine pollution is defined as excessive occurring in the marine environment of organic and 

inorganic compounds (often of anthropogenic origins), which leads to alteration of the ecosystem 

characteristics. 



 Nearshore marine environments receive a wide variety of recalcitrant organic compounds from 

shipping activities, terrestrial and fresh water run off and pollution, sewage, and accidental spillage of 

fuels and other petroleum products. When this substances are introduced in natural ecosystems they 

can accumulate in concentrations over tolerance limits and cause negative effects on living organisms. 

 Policyclic aromatic hydrocarbons are very dangerous, many of them having carcinogenic or 

mutagenic effects at very low concentrations (MENZIE et al., 1992). 

 The analysis of environment health state should be based upon the evaluation of relatively 

subtile biological responses that can predict more serious effects. For this reason is very important the 

identification of the early modifications in so-called healthy organisms, modifications that predict the 

high risk of development of contaminants induced pathology. This kind of early modifications can be 

helpful in resolving the problem related to elimination rate of affected individuals from a population, 

due to their high susceptibility to diseases or predators. 

 Metabolism of organic xenobiotics compounds, which implies components of mixt function 

oxydases system, including inducing of some enzymes and redox cycles (LEMAIRE and 

LIVINGSTONE, 1993), has as result additional quantities of oxyradicals, that are continuously and 

normally produced in biological systems as unwanted metabolism products (HALLIWELL and 

GUTTERIDGE, 1986). 

 In addition to other protection systems, cell has soluble enzymes that annihilate oxygen 

reactive species: superoxiddismutase, catalase. 

 Superoxyd dismutase catalises removing of superoxyd anions (2O2
-
 + 2H

+
 — H2O2 + O2), 

while catalase catalises removing of hydrogen peroxyde (2H2O2 — 2H2O + O2). 

 

 

MATERIAL AND METHODS 

 

 The investigations were done on individuals of mussel Mytilus galloprovincialis from three 

different locations of the Romanian Black Sea shore (Midia - northern part, Parc - middle zone, 2 Mai 

- southern part). 

 From each location were sampled 10 individuals from 5 to 6 cm. Mid glands were dissected 

out and a unique homogenate was made for each location. Part of it was used for chemical analysis 

and the other one for biochemical tests. 
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Fig.1 - Superoxid dismutase activity variation in mussels from the environment, with different level of PAHs in the tissue 
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Fig.2 - Catalase activity variation in mussels from the environment, with different level of PAHs in the tissue 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



For policyclic aromatic hydrocarbons analysis, the tissue was weighted and extracted with methanol 

and treated with KOH 0.7 M solution for lipid removal, in Soxhlet apparatus; next step was a 

concentration of the extracts to about 20 ml in a rotoevaporator; removal of the sulfur compounds was 

done with copper powder in an ultrasonic bath; the fractionation of samples was done on alumina-

silica gel columns and the final concentration was done in Kuderna-Denish concentrators and in 

nitrogen stream to 1 ml. 

 The detection of policyclic aromatic hydrocarbons concentration in extracts obtained as 

decribed above was done with a Hewlett-Packard gas chromatograph with mass selective detector. 

 For biochemical tests the tissue was weighted and homogenized with a Potter homogenizer in 

a 1:5 m/v ratio in bidistilated water. Samples were maintained 30 minutes on ice and centrifuged at 

5000 rpm for 15 minutes. 

 The resulting supernatant was used for measure catalase activity with Sinha method (SINHA, 

1972); superoxid dismutase activity was done using Winterbourn method (IORDACHESCU and 

DUMITRIU, 1988) and total protein content was done by Lowry method (SCOPES, 1996). 

 

 

RESULTS AND DISCUSSIONS 

 

 The results regarding variation of detoxification enzymes activity (Table 1) in relation with 

policyclic aromatic hydrocarbons concentration showed a decrease of enzymatic activity in organisms 

from Parc zone, organisms with the greatest concentrations of policyclic aromatic hydrocarbons 

(Table 2). 

 

Table 1 

Specific activity of oxidative enzymes in the mid gland 

of mussels collected from the environment 

 

 

Parameter Location 

 Midia Parc 2 Mai 

Specific activity of catalase 

( molls H2O2/sec x mg protein x g tissue) 

0.042 0.01 0.03 

Specific activity of superoxiddismutase 

(mU/mg protein x g tissue) 

2.19 1.94 2.24 

 

 

 



Table 2 

Policyclic aromatic hydrocarbons content (ng/g tissue) 

in the mid gland of mussels collected from the environment 

 

Compound Location 

(ng/g.t.) Midia Parc 2 Mai 

Naphthalene 0.0001 2.59 0.0001 

Acenaphthylene 0.0001 0.116 0.0001 

Acenaphthene 0.0001 0.194 0.17 

Fluorene 1.087 1.619 0.13 

Phenanthrene 0.63 13.496 8.39 

Anthracene 0.74 8.486 8.76 

Fluoranthene 1.084 9.75 9.57 

Pyrene 0.325 6.617 5.98 

Benzo a anthracene 0.0001 1.274 1.64 

Chrisene 0.0001 0.951 1.27 

Benzo k fluoranthene 0.0001 0.0001 0.0001` 

Benzo a pyrene 0.0001 0.294 0.04 

Benzo ghi perylene 0.0001 0.0001 0.0001 

Dibenzo a,h anthracene 0.0001` 0.0001 0.0001 

Indeno 1,2,3-c,d pyrene 0.0001 0.0001 0.0001 

 

 The phenomenon is less obvious in case of SOD (Fig.1), its activity variations being very 

small. In case of catalase (Fig.2) it can be observed a good correlation between the decrease of 

enzymatic activity and the increase of policyclic aromatic hydrocarbons concentration. 

 The inhibition of these enzymes by policyclic aromatic hydrocarbons is related with the 

disruption of normal system for organism protection against oxygen reactive species. This fact and 

additionally production of oxygen radicals as secondary products resulted from policyclic aromatic 

hydrocarbons metabolism by mussels, leads to speeding up of perturbations generated by oxygen 

radicals interaction with protein and lipids molecules or nucleic acids. 

 

 

CONCLUSIONS 

 

 1. Mussel response at policyclic aromatic hydrocarbons pollution is represented by the 

inhibition of oxydative enzymes activity, especially of catalasic activity. 



 2. The high toxicity of policyclic aromatic hydrocarbons is in most part because of the 

deterioration of antioxidative protection enzymatic system, which promotes and accelerates the action 

of oxygen reactive species on different cellular structures. 

 

 

ACKNOWLEDGMENTS 

 

 This work has been funded by the Balkan Environmental Association (B.EN.A.), with the 

Tuborg-Romania sponsorship funds. 

 

 

REFERENCES : 

 

HALLIWELL B., GUTTERIDGE J.M.C., 1986 - Iron and free radical reactions: two aspects of 

antioxidant protection, Trends. Biochem. Sci., 11: 1-372. 

IORDACHESCU D., DUMITRIU I.F., 1988 - Biochimie practica, ed. a 2-a revizuita si completata, 

Tipografia Universitatii Bucuresti: 1-133. 

LEMAIRE P., LIVINGSTONE D.R., 1993 - Pro-oxidant/antioxidant processes and organic 

xenobiotic interactions in marine organisms, in particular the flounder Platichthys flesus and 

the mussel Mytilus edulis, Trends in Comparat. Biochem. Physiol., 1: 1119-1150. 

MENZIE C.A., POTOKI B.B., SANTODONATO J., 1992 - Exposure to carcinogenic PAHs in the 

environment, Environ. Sci. Technol., 26: 1278-1284. 

SCOPES R.K., 1996 - Protein purification. Principles and practice, third edition, Springer Verlag, 

New York, Berlin, Heidelberg. 

SINHA A.R., 1972 - Anal. Biochem., 47: 1-389. 
 


