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Abstract
There is no doubt that Mercury is considered one of the significant pollutants to the environment. It have 
been noticed that exists in three forms. The previously mentioned forms are elementalor metallic (mercury), 
organic and inorganic mercury. Inorganic mercury can be converted microbiogically into organic form. 
The present paper has been focused on the genotoxicity and histopathological effect of mercuric chloride 
on Ctenopharyngodonidella (Grass carp). Basically, Ctenopharyngodonidella is one of the most important 
fish species according to FAO reports. Moreover, C. idella fry have been divided into four groups. The 
first Group was exposed to sublethal concentrations of 5 ppb, Second Group was exposed to 10 ppb of 
mercuric chloride and the third one was exposed to 15 ppb, on the other hand,the fourth Group was kept 
as unexposed control. Furthermore,A blood smear was done for micronuclei examination and gills and 
liver of the tested fish were obtained for histopathological study.A significant increase of micronucleus 
notched erythrocytes in fish exposure with HgCl2 than in the controls). The microscopic examination has 
shown different histological changes in the organs of the examined fish which has been exposed to mercuric 
chloride in comparison with control organs.
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Introduction
Generally speaking, Mercury is classified as one of 

the most harmful pollutants because of its high toxicity 
and persistence in the environment. To put it in other 
way, it exists in three forms: elemental (metallic) 
mercury, organic mercury (methylmercury) and 
inorganic mercury (Mercuric Chloride).(1,2) No one can 
deny that the fact that it is a naturally occurring element, 
but it has been directly mobilized into ecosystems 
through mining. Moreover, it has been used in products 
on (paint, electronic devices) and industry.(3,4)

To that end, Mercury pollution in aquatic ecosystems 
has received a great deal of attention since the discovery 
of mercury as the cause of Minamata disease in Japan in 
the 1950s5. Having said that most mercury is released 
into the environment as an inorganic form, which is 

primarily bound to particulates and organic substances 
and might not be available for direct uptake by aquatic 
organisms. Then, part of the inorganic mercury can be 
microbiologically converted into methyl-mercury and 
taken up by the aquatic organisms(6,7).

However, once Hg exists in aquatic systems, it 
can be accumulated in different organisms, leading to 
its biomagnification through the food chain. Studies 
examining Mercury accumulation in fish tissues are 
significant because these organisms represent the main 
human contamination pathway(8,9,10).

Furthermore, Ctenopharyngodonidella (Grass 
carp), aspecies of the family Cyprinidae, is a sub-
tropical to temperate fish species, native in eastern Asia 
with a native range from northern Vietnam to the Amur 
River on the Siberia-China border. It is considered one 
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of the most important species, according to FAO, the 
value of farmed C. idella is about 6.46 billion USD for a 
production of 5.03 billion tons in 2012(11,12,13).

Additionally, this species is characterized by a wide, 
sacaleless head, terminal or subterminal mouth with 
simple lips and very short snout13. That is to say, the 
body is slender and fairly compressed with a rounded 
belly and the lateral line is complete, slightly decurved 
and extending along the middle of the depth of the 
tail(14,15).As well as, adult C. Idella has a dark graycolour 
while the dorsal surface sides have a slightly golden 
shine. Colour fins are clear to gray-brown16.

C. idellais consumed as food in Iraq and many other 
countries in the world. It is also being widely introduced 
to control of submersed aquatic weed because of their 
strong preference for aquatic vegetation(17,18)

Although many studies had been estimate the 
pollution of aquatic environments in Iraq, There is a 
need to investigate the effect of this pollution on aquatic 
biomass. So this study was performed to examine the 
effect of mercuric chloride on the histology of some 
organs of C.idella fish.

Materials and Method
Fish and experiments: C.idellafry with an average 

length of 15 -20 cm and weight of 100g were purchased 
from a commercial aquaculture facility in Al Rifaicity 
(Thi-Qar, Iraq) and adapted to experimental conditions 
(running dechlorinated tap water at 25°C (with a 12 
h-D,12 h-L photoperiod)for a minimum period of 15 
days. During the adaptation period, fish were fed dry 
commercial pellets, and water was renewed daily. Later 
15 fish were transferred to each one of fouraquaria; 
of 200 L capacity. Different test doses were prepared 
making dilution of the stock concentration. Three of 
aquaria containing 5,10 and 15 ppb HgCl2, respectively. 
Control fish were added tothe fourth aquarium which 
containing uncontaminated water. The fish were 
sacrificed after14days. Micronuclei Examination,Gills 
and liver was pulled out for histopathological study.

Cytogenetic Examinations:

Micronuclei: Determine the number of Micronuclei 
by19. A blood smear was made on a glass slide to dry, 
then fixed for 10 minutes with methanol and dye with 
gmsa stain for 30 minutes. The prepared slides were 
examined under the (40X). the number of Micronuclei 

was calculated in 1000 cells.20.

Histopathological study: Tissue specimens from 
used fish (Gills, liver and muscles) were taken and fixed 
in 10 % formalin. They were processed into the routine 
histological procedure to obtain five micron thick paraffin 
sections then they were stained with hematoxylin and 
eosin and were examined under light microscope21.

Results and Discussion
Cytogenetic study: It is noticed from Table (1) the 

rates of the number of micronuclei in (1000) red blood 
cell of the three groups and the control group fish, in 
the third HgCl2 groups a significant increase (P≤0.05) in 
micronuclei rates during the time of the experiment was 
(3.400 ± 0.910), (7.133 ± 1.355) And (10.333 ± 3.145), 
respectively, compared to the control group (0.666 ± 
0.487), (Fig. Micronuclei).

Table (1): Rates of micronuclei (1000/cell) in the 
blood of Ctenopharyngodonidella during the time of 

the experiment

Group
Micronuclei

Mean Std. 
Deviation Std. Error

Control group 0.666 d 0.487 0.125

5 ppb HgCl2 group 3.400 c 0.910 0.235

10 ppb HgCl2 group 7.133 b 1.355 0.350

15 ppb HgCl2 group 10.333 a 3.145 0.814

LSD 2.73  ---------

• N=15

•  Different small letters indicate a significant difference below 
the probability level (p <0.05) when compared vertically.

The results indicated a significant increase in 
micronuclei of mercury chloride exposure group 
compared with control groups. These results agreed with 
the previous.(22-24)

The micronucleus test, one of the most popular 
and promising tests of environmental genotoxicity, has 
served as an index of cytogenetic damage for over 30 
years.25. The increase in micronuclei of red blood cells 
in the present study of (ctenopharyngodonidella) due 
to mercury chloride toxicity was identified as a good 
biological indicator of genetic toxins to monitor the 
influence of such elements. Mechanisms of erythrocyte 
nuclei deformity have not yet been explained and there 
is no consensus about the causes of these changes26. 



2692  Indian Journal of Forensic Medicine & Toxicology, July-September 2020, Vol. 14, No. 3

Recently, it has been proposed that severe nuclear 
deformations can also originate from physical forces, 
such as the compression of the nucleus during migration 
through confined spaces that can lead to nuclear envelope 
rupture.27.

Histopathological study: There is no sign of 
mortality was noticed at the study period in all fish 
groups. However different histopathological changes 
were noticed through microscopic examination 
the studied organs. Moreover, the gill sections of 
C.idellahave shown that the all fish groups which have 

been treated with the three concentration of mercuric 
chloride (5, 10 and 15 ppb) have a loss of epithelial 
tissue (Fig. 1,2). Additionally, the other microscopic 
histopathological changes in fish group which have been 
treated with 10 ppb mercuric chloride are the congestion 
of small blood vessels (Fig. 2), whats more, it has been 
noticed that there is presence of inflammatory cells in 
the secondary lamina in the gills of C.idella treated with 
15ppb of experimental toxic element that has been used 
in this investigation (Fig. 3). The normal histology of 
gills is presented in (Fig. 4).
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Furthermore, figures (5) pointed to the Presence of 
inflammatory cells in the liver section of the fish treated 
with 5 ppb mercuric chloride.

Fish gills are particularly sensitive to the chemical 
and physical modifications of surrounding water. Not 
only but also, morph functional alterations of the gills 
have been widely documented after exposure to water 
pollutants. However,many authors suggest that gill 
damages are largely non-specific and can be induced by 
a wide range of toxicants(28,29).

Several studies have been focused on the effects 
of mercury on gill tissues. Most of the available data 
have been focused on methyl mercury, while the 
effects of inorganic mercury are less investigated. 
However, gill damages and structural changes caused 
by water-borne inorganic mercury have been reported 
for relatively few species, from both marine and 
freshwater ecosystems(30-34). Mercury caused a wide 
variety of morphological changes in Daniorerio 
gills and modifications of both Na+/K+-ATPase 
andmetallothioneins expression35.

It has been noticed that the appearances of lysed areas 
were found in zebra fish liver after exposure to copper 
sulphate.As well as, considering the copper’s ability 
to induce membrane disruption, the authors suggested 
that the lyses distribution may reflect a heterogeneous 
distribution of Copper in the parenchyma. Interestingly, 
Observation of lysed area after exposure to in organic 
mercury; whereas similar adverse effects have not been 
reported in liver after exposure to methyl mercury; These 
results further support the hypothesis that inorganic 
mercury, affect membrane whereas methyl mercury 
does not appear to act directly at plasma membrane36.

Wu et al37 provided strong evidence for liver toxicity 
following exposure of adult guppies (Poeciliareticulata) 
to methylmercury (1–10 µg/L for 1 and 3 months). 
Additionally, alterations have involved hepatocytes (cell 
swelling and nuclear pyknosis) and hyperplasic biliary 
epithelium of the intrahepatic bile duct.

It have been concluded that fish exposure to 
inorganic mercury causes different histopathological 
changes. However, further study is warranted to study 
the molecular effect of mercuric chloride of C. idella, 
or to know the toxic effect of mercury on the other 
important types of fish (38-40).
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