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ABSTRACT

number of micronuclei in erythrocytes of goldfish.

Keywords: Micronucleus assay, genotoxicity, herbicid Randap.

The genotoxic effects of herbicid Randap 480 EC were evaluated in goldfish Carassius auratus using the micronucleus test and
Nucleoplasmic bridge. The frequencies of micronuclei in fish erythrocytes cells of sampling points were elevated when compared to
the controls. Micronucleus test in fish erythrocytes were useful to determine genotoxic effects of herbicids in the fish. The
micronucleus assays have been used increasingly to evaluate genotoxicity of many compounds in polluted aquatic ecossystems. In
order to investigate the frequencies of micronuclei and to assess the sensitivity of species, the results were compared with samples
taken at the reference site and maintained in the laboratory, and fish treated with herbicid Randap 480 EC. The micronucleus assay
was efficient in demonstrating field pollution and reproducing results in the labotatory. Our results show significant increase of

INTRODUCTION

erbicide Randap is a glyphosate-based herbicide

and despite its wide use around the world there

are few studies comparing the effects of the
active ingredient with the formulated product. In this
context the purpose of this study was to compare the
genotoxicity of the active ingredient glyphosate with the
formulated product RT in order to clarify whether the
active ingredient and the surfactant of the RT formula
may exert toxic effects on the DNA molecule in juveniles
of fish Prochilodus lineatus **. Genotoxic studies in fish
are frequently performed in erythrocytes, due to the ease
of sampling and their adaptability to the most common

methodologies L8,

MATERIAL AND METHODS

We used the species of fish goldfish (Carassius auratus).
The fish were collected in the lake Stublina nearby city
Gjilan, east part of Kosovo. After the capture, they were
placed in aquariums with aerated tap water and taken to
the laboratory. After acclimation to reduce the stress of
capture and transport, fish were treated in aquarium
with fungicide for 96 hours.

Slides were stained with Giemsa. The frequency of
micronuclei and nuclear abnormalities were estimated by
counting 1000 cells in extensions. Fish goldfish (Carassius
auratus) was chosen for this study because it is very
adapt for investigation, also due to proven sensivity to
genotoxic chemicals . In each aquarium put ten (10) fish,
total number of fish is 50 fish.

Concentrations of herbicid Randap 480 EC, it was in first
aquarium 2 ml herbicid Randap 480 EC / 40 liter water,
in second aquarium 1.5 ml herbicid Randap 480 EC / 40
liter water, in third aquarium 1 ml herbicid Randap 480
EC / 40 liter water, in fourth aquarium 0.5 ml herbicid
Randap 480 EC / 40 liter water. Fifth aquarium uses as
control, without herbicid Randap 480 EC, contain only
drinking water.

Experimental design

Fish goldfish (Carassius auratus) were placed in five
different aquaria, each one containing tap water
(negative control) and four different aquaria containing
different dilution of herbicid Randap 480 EC.

The fish was cut in caudal region and smears of peripheral
blood were made on free clean slides.

Slide preparation and staining

For each fish prepare three slides. Slides were coded, for
each fish. The smears are air-dried and fixed in absolute
ethanol for 25 minute. Treatment it was 72 hours. After
fixation, the slides were stained in aqueous Giemsa
(diluted in destiled water ratio 1:5) for 50 minute. For
each fish prepare 2 slides.

RESULTS AND DISCUSSION

The frequencies of MN in peripheral blood erythrocytes
after exposure to the herbicid Randap 480 EC treated for
96 hours, are presented in table 1, Fig. 1.

At first aquaria we registered the 45 micronuclei (MN)
and 11 Nucleoplasmic bridge (NB), which is higher
compared with other aquaria and with control group.
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At second aquaria we registered 39 MN and 8
Nucleoplasmic bridge, while the third has 32 MN and
fourth aquaria has 22 MN, at 1000 erythrocyte.

The average numbers of MN at all groups treated with
herbicide are 34, 75 MN and 7 Nucleoplasmic bridges,
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statistically are significantly higher compared with control
group. At control group we determine 4 MN / 1000
erythrocytes, and 2 Nucleoplasmic bridges.

Table 1: Average number (per aquarium) of micronuclei (MN) in 1000 erythrocytes of peripheral blood of fish goldfish
(Carassius auratus) after 96 hours treatment in different concentration of herbicid Randap 480 EC.

Average number of MNA and
Nucleoplasmic bridge /1000

Aquarium/ treated for 72 hours

MN
Aquarium 1( 2 ml herbicid /40 | water 45
): Aquarium controll
Aquarium 2 ( 1.5 ml herbicid /40 | 39
water ): Aquarium controll
Aquarium 3( 1 ml herbicid /40| 32
water ) : Aquarium controll
Aquarium 4 ( 0.5 ml herbicid /40 | 2
water ) : Aquarium controll
Aquarium controll 4
Average number of MN and o
. . . 139:4 =
Nucleoplasmic bridge ,at treaed fish , o

without control group

Legend: s — Significancy, Ns — Not Significancy

Figure 1: Erythrocytes with micronucleus

The present study brings together information based on
in vivo systems to evaluate herbicide randap induced
genotoxicity in goldenfish Carassius auratus.

The effects of genotoxicity of herbicide are reported to be
severalfolds more than control group. Our results are in
accordance with investigation by some other authors 234
1% which showed that the micronucleus with erythrocytes
of fishes seems to be efficient to detect the genotoxicity
of chemicals.

The increasing use of pesticides in contemporary
agriculture is considered a major problem worldwide.
Although the application of these agrochemicals is
concentrated in terrestrial areas, they can reach the
aquatic environment by drift, runoff, drainage and
leaching (Cerejeira, 2003), raising a number of

erythrocytes per aquarium

Significancy -P
Nucleoplasmic

bridge
11 S, P=<0.001
8 S, P=<0.001
6 S, P =<0.001
3 S, P=<0.001
2
28:4=7

environmental concerns especially in systems of shallow
waters. Among pesticides, organophosphates constitute
the predominant class .

CONCLUSIONS

The present findings clearly demonstrate the genotoxic
properties of Randap expressed as DNA damage
(measured by the micronuclei and nucleplasmic bridge) in
erythrocytes of fish C. auratus exposed to different
concentrations of this herbicide. This result is indicative of
a risk to fish populations resulting from the occurrence of
this agrochemical in natural water bodies.

REFERENCES

1. Ayllon, F & E. Garcia-Vazquez, 2001. Micronuclei and other
nuclear lesions as genotoxicity indicators in Rainbow Trout
Oncorhynchus mykiss, Ecotoxicol. Environ. Saf, 225, 221-
225.

2. Ateeq, B.,, M. Abul Farah & W. Ahmad, 2005. Detection of
DNA damage by alkaline single cell gel electrophoresis in
2,4-dichlorophenoxyaceticacid- and  butachlorexposed
erythrocytes of Clarias batrachus. Ecotoxicology and
Environmental Safety . 62, 348-354

3. Belfiore, N.M & S.L. Anderson, 2001. Effects of
contaminants on genetic patterns in aquatic organisms: a
review, Mutat. Res. 489, 97-122.

4. Bony, S., C. Gillet, A. Bouchez, C. Margoum & A.Devaux,
2008. Genotoxic pressure of vineyard pesticides in fish: field
and mesocosm surveys, Aquat. Toxicol, 89, 197-203.

®

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

20



Int. J. Pharm. Sci. Rev. Res., 48(1), January - February 2018; Article No. 07, Pages: 19-21

5.

Cavas, T & S. Kénen, 2007. Detection of cytogenetic and
DNA damage in peripheral erythrocytes of goldfish
(Carassius auratus) exposed to a glyphosate formulation
using the micronucleus test and the comet assay,
Mutagenesis, 22, 263-268.

Cerejeira, M.J., P. Viana, S.Batista, T.Pereira, E.Silva, M.
J.Valério, A. Silva, M. Ferreira & A.M. Silva-Fernandes,
2003. Pesticides in Portuguese surface and ground waters.
Water Research, 37(5), 1055-1063.

Giesy, J., S. Dobson & K. Solomon, 2000. Ecotoxicological
risk assessment for Roundup herbicide. Rev. Environ.
Contam. Toxicol. 167, 35-120

Grisolia C.K., & F.L.R.M. Starling, 2001.  Micronuclei
monitoring of fishes from Lake Paranoa, under influence of
sewage treatment plant discharges, Mutat. Res. 491, 39-44.

9.

10.

11.

ISSN 0976 — 044X

Kaur P., B. Radotra, R.W. Minz & K.D. Gill, 2007. Impaired
mitochondrial energy metabolism and neuronal apoptotic
cell death after chronic dichlorvos (OP) exposure in rat
brain, Neurotoxicology, 28, 1208-1219.

Mitchelmore C.L & J.K. Chipman, 1998. DNA strand
breakage in aquatic organisms and the potential value of the
comet assay in environmental monitoring, Mutation
Research, 399, 135-147.

Moreno, N. C,, S H. Sofia & C. B.R. Martinez, 2014.
Genotoxic effects of the herbicide Roundup Transorb®and
its active ingredient glyphosate on the fish Prochilodus
lineatus. Environmental Toxicology and Pharmacology, 37,
1, 448-454.

Source of Support: Nil, Conflict of Interest: None.

®

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

21


http://www.sciencedirect.com/science/article/pii/S1382668913002846
http://www.sciencedirect.com/science/article/pii/S1382668913002846
http://www.sciencedirect.com/science/article/pii/S1382668913002846
http://www.sciencedirect.com/science/journal/13826689/37/1
http://www.sciencedirect.com/science/journal/13826689/37/1

