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ABSTRACT :

The sub-clinical toxic effect of the fungicide malachite green in fish especially on the
reproductive system was investigated. One hundred and twenty male and female catfish
were divided into two groups (n=60). The first group was exposed to 0.1 mg malachite
green per liter in water for three weeks while the second group was kept as control.
Then the exposed fish were transferred to non treated clean water for another two
weeks. At the 3rd, 4th and 5th weeks from the onset of the experiment, blood, liver,
kidney, testis and ovaries samples were collected from twenty fish (ten from each sex) of
each group for biochemical and histopathological examination. Gonadosomatic index
(GSI), cortisol, estradiol 17 B, testosterone, AST, ALT, total protein, creatinine and urea
were estimated. The results revealed a significant increase in cortisol at the 3rd and 4th
weeks and AST, ALT, creatinine and urea at the 3rd, 4th and 5th weeks post-exposure. A
significant decrease in estradiol 17 B at the 3 rd week, testosterone at the 3 rd and 4 th
weeks and total protein level at the 3rd, 4th and 5th weeks post-exposure were recorded.
Histopathological changes were examined and described.

INTRODUCTION :

Fishes are commonly infected by
various species of aquatic fungi as fungal

[1,2&3]. Fungal infections of hatchery
reared fish can usually be controlled with
malachite green [4&5].

infections or saprolegniasis which usually
considered secondary to bacterial or viral
infections or may be act as primary
pathogens and often follow physical
damage to the surface of fish caused by
handling and intensive culture conditions
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In spite of its powerful antifungal
activities, malachite green induced a
potential teratogenic effects [6]. Malachite
green have been shown to decrease the
opercular ventilation rate per minute and
to cause respiratory distress to the
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Oreochromis  niloticus  fingerlings [7].
Malachite green fungicide decreased the
total protein concentration in plasma of
common carp fish treated with 0.5 mg
malachite green/litre and cause mild
dystrophic changes in parenchymatous
tissues [8]. They concluded that these
changes indicated an increased sensitivity
to hypoxia and impaired protein synthesis
in the treated fish.

Severe degenerative changes were
shown in the different parenchymatous
tissues in fish [9&10]. Malachite green
increased the mortality rate in Cyprinus
carpio, Clarias gariepinus and Heteroclarias
fry [11&12].

Concerning the urgent use of malachite
green as an antifungal especially in the
hatchery-reared fish. The present study
was carried out to investigate the sub
clinical effect in catfish (Clarias gariepinus)
especially on the reproductive system.

MATERIAL AND METHODS :
1- Chemical:

Malachite green pure was obtained
from A.R., Koch-light laboratories Ltd.
Colnb-rook Bucks England.

2- Fish:

A total number of one hundred and
twenty apparently healthy mature catfish
(Clarias gariepinus) with an average body
weight 160110 g and body length of 23 5
cm, were brought from Bahr Yossef
channel, Beni-Suef. Fish were kept in full
glass aquaria supplied with aerated
chlorine free water seven days prior to the
experiment.
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3- Experimental design and dosing:

Fish were divided into two equal groups
each of 60. The first group was exposed to
malachite green at the concentration of 0.1
mg/L water for 60 minutes daily regularly
for three weeks then followed by a
withdrawal time of two weeks in clean
water as treated one. The second group was
considered as control. The experiment
lasted for 5 weeks and 20 fish were
sacrificed at the end of the exposure period
and weekly during the withdrawal one.
Blood samples were collected to obtain
serum which was kept frozen at -20 °C till
assaying for Cortisol, Estradiol- 17 and
Testosterone hormones [13,14&15] while
gonadosomatic index (GSI) was determined
according to [16].

Serum transaminases (AST&ALT),
protein, urea and creatinine were deter-
mined colorimetrically according to [17,18,
19 & 20] respectively.

Liver, kidney, testis and ovaries were
fixed in 10% formalin for histopathological
examination according to Carleton [21].
Statistical analysis of the obtained data
were performed according to the methods
described by Snedecor [22].

RESULTS :

Data representing gonadosomatic index
(GSI) in female and male catfish exposed to
malachite green for three weeks which
immediatly transfered to clean water for
another two weeks (Table 1&2) indicated
that GSI was not influenced at any time of
the experimental period.
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Cortisol hormone level (ng/dl) was
significantly increased (P<0.001) at the end
of the third week (16.89+0.16) and one
week after the transfer of the fish to the
clean water (10.32 + 0.21) compared with
the control fish (8.60+0.13 and 8.55%0.04)
respectively (Table 1&2).

Serum Estradiol 17p (ng/ml) was
significantly decreased (P<0.05) at the end
of the third week (1.67£0.21) versus
(2.3710.16) in control group while there
were no significant changes after the
transfer of the fish to clean water (Table
1&2).

Testosterone level was decreased in the
3rd and 4th week of the experiment in the
experimental groups (P<0.02) (8.24+0.61
and 8.91+0.24) compared with the control
(10.401£0.40 and 10.1010.32) respectively
(Table,1&2).

Serum AST and ALT (u/ml) were
significantly increased (P<0.001) at the end
of the third week, one and two weeks after
the transfer of the fish into clean water
(16.21£0.42 and 9.4910.19), (12.6+0.17 and
8.59+0.32) and (10.44+0.47 and 5.6710.12)
compared with the control (6.17£0.09 and
4.68%0.19), (6.20+0.03 and 4.5810.08) and
(6.174£0.03 and 4.0510.67) respectively.
While serum total protein (mg/100 ml) was
significantly reduced (P<0.01) at the end of
the third week and one week after the
transfer of the fish to clean water
(0.79£0.38 and 0.85+0.43) and reduced
(P<0.05) two weeks after the transfer of the
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fish to clean water (1.3910.31) compared
with control (4.08+0.90, 4.10+0.03 and
4.11£0.03) respe-ctively (Table 1&2).

Serum creatinine (mg/dl) showed
significant increase (P<0.001 and 0.01) at
the end of the third week, one and two
weeks after the transfer of fish to clean
water (2.071£0.46; 1.9+0.42 and 1.83%0.39)
as compared with the control (0.5210.01;
0.49+0.01 and 0.50%0.02) respectively. A
significant increase in the serum urea
(mg/dl) at (P<0.001) allover the experiment
(62.06+1.40; 45.25+0.69 and 36.19+1.46)
was recorded in comparison with the
control  (25.98+0.58; 25.59+0.17 and
25.8940.01) respectively (Table 1&2).

Histopathological changes:

The result of histopathological findings
revealed a diffuse proliferation of kupffer
cells in-between the laminae of the
hepatocytes with sever dilatation of central
veins and sinusoids. The portal area was
infiltrated by inflammatory cells, extra-
vasated red blood cells with fibroblastic
proliferation inaddition to dilatation of
portal vein. Cystic dilatation of some bile
observed (Fig. 1). Diffuse
extravasated red blood cells were observed
in-between the degenerated renal tubules
and hyperemic glomeruli. The intertubular
blood vessels were severely dilated and
engorged with blood (Fig. 2) while there
was no histopathological findings observed
in the ovarian and testicular tissues.

ducts was
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Table (1): Effect of malachite green exposure on GSI%, Cortisol,
Estradiol- 17, Testosterone, AST, ALT, total protein, creatinine
and urea after 3 weeks in catfish (Clarias gariepinus)

Parameters Treated group Control group

GSI (%) Females 11.5910.12 11.9310.13
GSI (%) Males 0.70+0.036 0.68+0.021
Cortisol (ng/dl) 16.8910.16%*** 8.60+0.13
Estradiol 17 B (ng/ml) 1.67£0.21* 2.37£0.16
Testosterone (ng/dl) 8.2410.61** 10.4010.40
AST (u/ml) 16.21% 0.42 6.17£0.09
ALT (u/ml) 9.4910.19%*** 4.68+0.19
Total protein (mg/100ml) 0.79+0.38%** 4.08% 0.90
Creatinine (mg/dl) 2.0710.46%** 0.52+0.01
Urea (mg/dl) 62.06£1.40%*** 25.98+0.58

Values represents X + SE

Significant * P <0.05 ** P<0.02 *** P<0.01 Fxkx P <0.001

Table (2): GSI1%, Cortisol, Estradiol- 173, Testosterone, AST, ALT, total protein, creatinine and urea

in the treated catfish (Clarias gariepinus) after rearing in clean water for 2 weeks

Parameters Weeks Treated group Control group
4th 11.52+0.15 11.6610.11
GSI (%) Females
5th 11.95+0.11 11.49+0.10
4th 0.75+0.020 0.75 £0.016
GSI (%) Males
5th 0.69+0.19 0.68+0.015
. 4th 10.3240.21 **%** 8.55+0.04
Cortisol (ng/dl)
5th 8.3610.18 8.6610.14
. 4th 1.7410.28 2.3740.05
Estradiol 17 § (ng/ml)
5th 2.05+0.13 2.3140.02
4th 8.90+0.24 ** 10.10+0.32
Testosterone (ng/dl)
5th 8.7810.14 9.6110.35
4th 12.60£0.17%*** 6.20+ 0.03
AST (u/ml)
5th 10.4440.47% %% 6.17 £ 0.03
4th 8.59+0.32% 4.58+ 0.08
ALT (u/ml)
5th 5.6740.12% %% 4.0510.67
. 4th 0.85+0.43%** 4.10+0.03
Total protein (mg/100ml)
5th 1.39+0.31% 4.1140.03
. 4th 1.9+0.42%* 0.49+0.01
Total protein (mg/100ml)
5th 1.83£0.39** 0.50+0.02
4th 45.2540.69%%** 25.59+0.17
Urea (mg/dl)
5th 36.19+1.46%%** 25.89+0.01
Values represents X + SE
Significant * P <0.05 ** P<0.02 **% P<0.01 wkEk P <0.001
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Fig. (1): Liver of female catfish exposed for malachite green for three weeks showing leucocytic
inflammatory cells infiltration, extravasated red blood cells, fibroblastic proliferation and
dilated portal vein in the portal area (H&E, X40).

Fig. (2): Kidney of female catfish exposed for malachite green for three weeks showing diffuse
extravasated red blood cells in-between the degenerated renal tubules and hyperemic
glomeruli (H&E, X160).
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DISCUSSION :

Exposure of aquatic lifes to sub-lethal
concentration of toxic chemicals usually
with growth and reproductive capabilities.
The given results indicated that the GSI in
both sexes did not significantly alter after
exposure to the malachite green. The
insignificant changes in the GSI may be
attributed to the decrease in the body and
gonadal weights by the same ratio. These
results partially agree with authors [16, 23].

The first obvious result recorded in this
investigation was the striking increase in
cortisol level in fish exposed to malachite
green in the 3 rd and 4 th weeks post-
exposure. Cortisol level in blood can be
affected by several factors like type of
pollutants [24], environmental conditions
[25], duration of exposure [26] and dose of
pollutant [27]. In teleosts, cortisol is the
best indicator of stress [28] also it plays an
important role in the immune function and
reproduction [29&30].

Estradiol- 17p significantly decreased
only after three weeks of malachite green
exposure. Campbell [28] reported that
exposure of fish to chronic stress in the
months prior to spawning resulted in
reduced plasma sex steroids and
vitellogenin. The significant decrease in
Estradiol-17 B level can be attributed to the
inhibition of the enzyme AS 3B-HSD which
is responsible for biosynthesis of sex
steroids in the ovarian tissues [31&32]. The
reduction in feed intake and utilization
accompanied the chronic stress may
resulted in decrease in the body proteins
[33&34] which consequently resulted in
reduced pituitary gonadotropin level which
in turn led to decrease in GSI, oocyte
diameter and estradiol level. Pituitary
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gonadotropins had double effects on
vitellogenesis as it stimulated in
corporation of vitellogenin into the yolky
oocytes by eliciting micropinocytic activity
at oocyte surface [35] and it also stimulated
estrogen secretion by the granulosa layer of
the developing oocytes which in turn
stimulated vitellogenin secretion by the
liver [36]. In the teleosts, estradiol-17f is
known to induce the synthesis and secretion
of vitellogenic protein by the liver [37&38].
The deter-mined decrease in the
testosterone in the 3 rd and 4 th weeks of
the experiment can be also attributed to the
enzyme AS 3B-HSD [39], activation of the
hepatic cytochrome oxides (P450) [40] and
blocking the release of gonadotropin from
pituitary gland [41]. These observations
were in accordance with those of previous
studies carried out on catfish (Clarias
gariepinus) using another chemicals
[23&42]. On the other hand contradicting
results have been also reported by Abou El-
sooud and Abass [43]. These variation may
be attributed to the concentration used and
time of exposure.

There was a marked increase in AST,
ALT, creatinine, and urea while significant
decrease in total protein was recorded in
the exposed fish (Table2). The significant
increase in AST and ALT values may
referred to the toxic destructive action of
malachite green on liver cells which are
normally increase in liver dysfunction cases
[44]. The significant decrease in serum total
protein may be attributed to the effect of
malachite green on the liver, as the liver is
the organ responsible for protein synthesis
[45&46] which is confirmed by the
histopathological changes in the liver
tissues as diffuse proliferation of kupffer
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cells in-between the laminae of the
hepatocytes with sever dilatation of central
veins and sinusoids and infiltration of the
portal area by inflammatory cells,
extravasated red blood cells with
fibroblastic proliferation inaddition to
dilatation of portal vein as shown in
Figure, 1. Also Person [34] found that the
reduction in feed intake and utilization
which accompanied the chronic stress
resulted in decrease in proteins in the body.

The significant increase of urea and
creatinine (the end product of protein
catabolism) in serum which considered an
indicator of renal function indicates the
degenerative changes in Kkidney due to
malachite green toxicity which is confirmed
by the histopathological findings as diffuse
extravasated red blood cells in-between the
degenerated renal tubules and hyperemic
glomeruli in the kidney tissues (Fig. 2).

Concerning with the results of
serum biochemical and histopathological
changes our results closely resembling
those of [8,9&10].

The imbalance in the Estradiol- 17
and testosterone hormones was not enough
to induce histopathological changes in the
ovarian and testicular tissues in the
exposed fish.

Generally the use of malachite green
with large concentration for long time of
exposure may creates a great threat for the
fish reproduction. We advice to use
malachite green in small concentration for
short periods as malachite green adverse
effects should be taken into account when it
is prescribed for treatment of fungal and
protozoal diseases. In addition to the
previously recorded that, exposure of
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catfish (Clarias gariepinus) to different
chemicals resulted in prominent affection
of the reproductive health [23,42,47&48],
the result of this study warning about the
non obvious hazardous effects of malachite
green in the aquatic field.
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