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Abstract

Analyzing the activities of aspatate transaminase in tissues can help detect tissue damage caused by toxicants
such as paraquat. The activities of aspatate transaminase (AST) in some tissues and organs of Clarias gariepinus
exposed to various levels of paraquat (2, 4, 6 and 8ppm) were studied for a period of thirty (30) days. The tissues
and organs investigated include blood plasma, kidney, liver, gills and muscle. The results showed changes in
AST activity in the treatment group as compared to the control group; however the increase was not
concentration dependent. AST activity was highest in the liver (445.00+0.00IU/L SD) and lowest in the gill
(65.00+27.39 TU/L SD) in the control group. There was no significant change in AST activity in the liver across
the treatment range. AST activity however declined in the muscle with the lowest at 6ppm of paraquat. There
was a significant increase in AST activity in the gills at 4ppm of paraquat, this later declined to almost control
levels at higher concentrations. In the kidneys AST activity also significantly peaked at 4ppm of paraquat. This
declined slightly and was maintained at higher treatment concentrations. AST activity peaked in the plasma at
4ppm of paraquat as well. This dropped slightly and picked up at 8ppm. Analyzing the activities of AST in
tissues can help detect tissue damage cause by toxicants such as paraquat. It can consequently be inferred that
AST activity can be used as a reliable biomarker for diseased condition in the plasma, gills and kidney but not
the liver or muscle of Clarias gariepinus.
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1. Introduction

Aquatic ecosystems suffer much as a result of pollutants that enter the aquatic environment. Agricultural
practices include the use of herbicides and pesticides that end up in the aquatic environment and contribute
immensely to the pollution of water bodies which is detrimental to the aquatic ecosystem. Paraquat is one of the
herbicides widely used in the control of weeds and it finds its way into the aquatic environment rendering it
polluted. Fish is one of the aquatic biota that is adversely affected by this situation in both captured and cultured
fisheries. Several tissues and organs of the fish suffer as a result of aquatic pollution. Their enzymes,
physiological functions and ability to resist diseases are also affected. Several fishes like Clarias gariepinus
(African Catfish) occupy vital positions in the fish industry of the Niger Delta region of Nigeria in particular as
well as the world over (Horsefall and Spiff 2001). Enzymes play vital roles in the existence and functioning of
various organs and tissues of fishes. Aspatate transaminase, (AST) is one enzyme that is of vital importance to
fishes. This enzyme is widely distributed in many tissues and organs being abundant in the liver, myocardium,
skeletal system, muscles, kidneys and erythrocytes. AST catalyses the transfer of a-amino group of aspartic acid
to a-ketoglutarate which eventually results in the formation of oxaboacetic acid and glutamic acid respectively.
Analyzing the activities of AST in tissues can help detect tissue damage cause by toxicants

2. Materials and Methods

A hundred fishes weighing between 270 and 300g were aquarium bred for 3 months. It was ensured that the
water in the aquaria containing fishes of different groups was pure and pollutant free. The water was kept at
room temperature at all time with a pH of 7.0 Five groups of fishes (20 in each group) were studied in the
experiment. The first group was the control group placed in an aquarium containing no paraquat. The second to
fifth groups of fishes were placed in aquaria containing 2ppm, 4ppm, 6ppm and 8ppm of paraquat respectively.
The fishes were fed with 30% of crude protein at 1% body weight. After thirty (30) days, 0.5g of each of the
organs (Kidneys, livers, gills and muscles) was macerated and analyzed for aspartate transaminase (AST) using
the Reitman-Frankel (1957) method.
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The results obtained were analyzed using one-way analysis of variance (ANOVA) to test if exposure to paraquat
produced any significant differences in enzymes activities in various organs tissues at different concentration
levels of paraquat. Where differences were found, Duncan’s multiple range test (DMRT) was used to compare or
separate differences between means.

3. Results

The results showed changes in AST activity in the treatment group as compared to the control group. AST
activity was highest in the liver (445.00+0.00IU/L SD) and lowest in the gill (65.00+27.39 IU/L SD) in the
control group. There was no significant change in AST activity in the liver across the treatment range. AST
activity however declined in the muscle with the lowest at 6ppm of paraquat. There was a significant increase in
AST activity in the gills at 4ppm of paraquat, this later declined to almost control levels at higher concentrations.
In the kidneys AST activity also significantly peaked at 4ppm of paraquat. This declined slightly and was
maintained at higher treatment concentrations. AST activity peaked in the plasma at 4ppm of paraquat as well.
This dropped slightly and picked up at 8ppm. All these are illustrated in the figure below.

A hundred fishes weighing between 270 and 300g were aquarium bred for 3 months. It was ensured that the
water in the aquaria containing fishes of different groups was pure and pollutant free. The water was kept at
room temperature at all time with a pH of 7.0 Five groups of fishes (20 in each group) were studied in the
experiment. The first group was the control group placed in an aquarium containing no paraquat. The second to
fifth groups of fishes were placed in aquaria containing 2ppm, 4ppm, 6ppm and 8ppm of paraquat respectively.
The fishes were fed with 30% of crude protein at 1% body weight. After thirty (30) days, 0.5g of each of the

organs (Kidneys, livers, gills and muscles) was macerated and analyzed for aspartate transaminase (AST) using
the Reitman-Frankel (1957) method.

The results obtained were analyzed using one-way analysis of variance (ANOVA) to test if exposure to paraquat
produced any significant differences in enzymes activities in various organs tissues at different concentration
levels of paraquat. Where differences were found, Duncan’s multiple range test (DMRT) was used to compare or
separate differences between means.
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Figl. Relative Aspartate Transaminase (AST) activity in organs of Clarias gariepinus exposed to various levels
of paraquat for 30 days.

4. Discussion

The exposure of Clarias gariepinus to paraquat lead to changes in the activity of AST in the organs investigated
except the liver. Where changes were found, it could suggest that there is an inactive or ineffective
transamination and oxidative deamination processes in these organs. This finding can also indicate a breakdown
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of the promotion of gluconeogenesis from amino acids as well as disruption in aminotransferase activities in the
organs all of which could be as a result of tissue damage. Similar results have been reported by Gill et al (1991)
in the liver, gill and kidney of Barbus Conchonius exposed to 12.6mg/l of cadmium chloride for 48hours with
the gills mostly affected by cadmium poisoning. Cyprinus carpio exposed to 32.5mg/1 of diazinon for 90hours
produced depressed activities in AST in the liver and muscle. Grass carp exposed to 2.0mg/l of diquat
experienced significant difference in levels of the enzyme activity. The increase in the activity may be due to
disturbance in the Kreb’s cycle. Decreased activity in Kreb’s cycle causes a decrease in Kreb’s cycle
intermediates (Chetty et al, 1980; Prasidap et al 1984) which could cause cell death and subsequently tissue
damage.

The increase in enzyme activity in the study indicates that there might be tissue damage, because fish enzymes
(AST inclusive) are the most sensitive biomarkers employed in the diagnosis of hepatic damage since they are
cytoplasmic in nature and are released into circulation (blood) after cellular damage (Mayne, 2002;
Leelavinothan et al 2005). Enzyme activity in the gills, plasma and kidneys peaked at 4ppm of paraquat and later
declined slightly. This decline could have been as a result of enzyme saturation or enzyme inhibition.

5. Conclusion

Organ damage caused by paraquat exposure resulted in increased enzyme activities in the plasma gills and
kidney but no change and a reduced activity in the liver and muscle respectively. It can consequently be inferred
that AST activity can be used as a reliable biomarker for diseased condition in the plasma, gills and kidney but
not the liver or muscle of Clarias gariepinus.

References

Chetty, C.S., Naidu, R.C., Reddy, Y.S., Aruna, P. and Swami, K.S. (1980). Tolerance limits and detoxication
mechanisms in fish Tilapia mossambica subjected to ammonia toxicity. Indian Journal of Fisheries. 27:177-182.

Gill,T.S., Pandey, J. Tewari, H (1991). Invivo and Invitro effects of cadmium on selected enzymes in different
organs of fish Barbus conchorious hal (rosy barb). Comparative Biochemistry and Physiology. 100 (3):50:1-5.

Horsefall, M.J. and Spiff A.I. (2001). Principles of Environmental Pollution (with, physical, chemical and
biological emphasis) 2™ edition. Metroprints Ltd, Port Harcourt. 317Pp.

Leelavinothan, P. and Amali, D.R. (2005). Protective role of tetrahydrocurcumin (THC), an active principle of
turmeric on chloroquine induced hepatoxicity in rats. Journal of Pharmaceutical Sciences, 8(1): 115-123.

Mayne, D.P. (2002). Clinical chemistry in diagnosis and treatment. 6h edition, Annold, 338 Euston Road,
London.

Prasidap Rao, K.S. and Romana Rao, K.V. (1984). Tissue specific alteration of amino transfrases and total
ATPases in the fish Tilapia mossambicus under methyparathion impact. Toxicology Letters, 20:53-7.

Reitman S and Frankel S. A colorimetric method for the determination of serum glutamic oxalacetic and
glutamic pyruvic transaminases. Amer. Journal of Clinical Pathology. 28: 56-63, 1957.

73



The I1ISTE is a pioneer in the Open-Access hosting service and academic event
management. The aim of the firm is Accelerating Global Knowledge Sharing.

More information about the firm can be found on the homepage:
http://www.iiste.org

CALL FOR JOURNAL PAPERS

There are more than 30 peer-reviewed academic journals hosted under the hosting
platform.

Prospective authors of journals can find the submission instruction on the
following page: http://www.iiste.org/journals/ All the journals articles are available
online to the readers all over the world without financial, legal, or technical barriers
other than those inseparable from gaining access to the internet itself. Paper version
of the journals is also available upon request of readers and authors.

MORE RESOURCES

Book publication information: http://www.iiste.org/book/

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische
Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial
Library , NewJour, Google Scholar

e INDEX ({@‘ COPERNICUS

ros I NTERNATIONAL
INFORMATION SERVICES

@ vimsice soumaocs @

£z 8 Elektronische
@O0@ Zeitschriftenbibliothek

open

-

|

o » (..L()R( H()\\\L\I\H{SII\
— UniverseDigitalLibrary —



http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/

