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Abstract

The main objective of this study is to see hownibgylthiophanate fungicide influences the enecgaitabolism and
the breathing rhythm at Carassius auratus gibeliodh L. 1758. Experimental samples were subjeaashter-lethal
concentrations of 3.75mg/l, 7.5mg/l, 15mg/l and §0mmethyl-thiophanate fungicide from 24 to 336 tsouThe

physiologic parameter with the highest growth rates the oxygen consumption, which, at the concéoraf 7.5mg/|
grew by 40.3% in 6 hours, compared to the witn@dses, registering the value of 179.52 mg oxydgemimpared to
127.95 mg oxygen/l/h. Also, the breathing rhythewgat the concentration of 7.5 mg/l by 24.76% ho€rs, compared
to the witness values. At the concentration of 3Qrbgth physiologic parameters decreased. Sor &fthours, the
oxygen consumption decrease up to 31.38% from ttreesg values, registering the value of 51.503mggew/I/h

compared to 164.09mg oxygen/l/h, and the breathigthm decreased to 84.3% compared to the witn@stom

Keywords: Carassius auratus gibelio, metylthiopharfangicide, lethal concentrations

1. INTRODUCTION

Through this paper, we proposed the study of Topsif0 PU fungicide on fishes, considering the
Carassius auratus gibelispecies. In this case, the polluting active sulegtamhich acts on the
fishes’ metabolism is the thiophanate-methyl.

There isn’t much data regarding the toxic actiothig fungicide on aquatic organisms, this is why
the present paper represents a significant conimibwegarding the influence of thiophanate-methyl
on some aquatic organisms. Considering the largke gwllution of many categories of surface
waters (rivers, lakes), and also of some undergtowaters (water tables) with insecticides,
fungicides, herbicides, and other substances usddrge scale in the intensive agriculture, which
accidentally reached the aquatic environment,ghjger proposed the determination of the value of
the impact of this fungicide type @arassius auratus gibeljoncluding it on a wider trend, whose
objective is the analysis of the human impact gaeerby the pollution with substances used in the
agriculture on the aquatic phenomenon.

2. MATERIALSAND METHODS

Originating in Oriental Asia, China and Japan (iipncevolbiol.biomedcentral.com/articles), the
Carassius auratus gibelis present in our country in nearly all the aquétsins, the body is well
proportioned, covered in relatively large and thickcloid scales. The color of the body is
influenced by the environment and seasonal comdit{@otéu, 1978; Marinescu et al., 2004).
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It is frequently met in standing waters, in theafilog ones with low speed or in the arms of some

rivers and very frequently in the systemic fishbagins.

The used methods were: the determination of thgexysoluted in water (the Winkler method)

(lonescu et al., 1988; Piget al., 1988); the determination of the oxygenstwnption of the fishes

through the method of the closed breathing rooma ftlethod of the confined space) (Marinescu et

al., 2000, www.devb.gov.hk/filemanager

Preliminary works to the experience:

- the acclimazation (the physiological adaptatioiithe fishes to the respective temperature:

- the interruption of the feeding;

- The habituation of the fishes to their introdantin the breathing room and with their staying in

its limited space.

The experimental protocol:

1. All the determinations were made under a stricivaillance, following the avoidance of
possible influences of the factors irrespectiveéhef followed objective. Rich organic materials
water was avoided.

2. Experiences were carried out at a temperature eé201C (this temperature was maintained
during the whole experiment).

3. The illumination was between 8 and 12 hours, aediffhes were fed twice a week in the tanks.

4. The acclimatization of the fishes in the laborattagted 10 days, the death rate being 2%.
Given these conditions, the sample was accepted.

5. The individuals that were introduced in the expemtwere chosen considering strict criteria
(fished that did not display external signs ofals and visible malformations).

6. High attention was paid to the manipulation of thghes before the experiments. All
determinations were made under the surveillancehef person making the experiments,
separately taking notes for each test, regardiagpontaneous activity of the individuals in that
experiment.

7. We exclusively considered the values for the fistied, during the experiment, manifested a
spontaneous activity that could be exteriorizedr{Msgscu et al., 2004).

Experimental variants:

Following the 10 days acclimatization in the laltorg, the fishes were divided in the following

experimental variants:

Variant 1 — includes 10 fishes under the toxicacbf thiophanate-methyl with a concentration of

3.75 mg/l.

Variant 2 - includes 10 fishes under the toxicacttf thiophanate-methyl with a concentration of
7.5 mg/l.

Variant 3 - includes 10 fishes under the toxicacttf thiophanate-methyl with a concentration of
15 mgl/l.

Variant 4 - includes 10 fishes under the toxicacttf thiophanate-methyl with a concentration of
30 mg/l.

3. RESULTS AND DISCUSSIONS

The results reached in the 4 experimental variargsliscussed in the following graphics. From the
values of the oxygen consumption reached in theemxgntal variant number 1 (thiophanate-
methyl, 3.75 mg/l concentration) finds an inhibjt@ffect on the oxygen consumption (Fig. 1) in
the first 6 hours, representing 84.6% of the wisnesue.
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Figure 1. Action of the thiophanate-methyl fungicide, 3.75 mg/l concentration, on the oxygen consumption for
Carassius auratus gibelio

After 24 hours, the reduction of the breathing congtion is maintained, and after 48 hours, we
notice a slightly stimulating effect, followed bycantinuous decrease from the 3rd to the 14th day,
where the value of the oxygen consumption is 59.69%e witness value.

In the experimental variant number 2 (thiophanagthyl, 7.5 mg/l concentration), we notice (Fig.
2) a stimulating effect on the oxygen consumptiothie first 6 hours, with a 40.3% increase; for 24
and 48 hours, a slight decrease of the oxygen opison is reported, and for 72 and 96 hours,

there is a significant decrease of 55.8% of th@&ds value, followed by an increase to the witness
value.
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Figure 2. Action of the thiophanate-methyl fungicide, 7.5 mg/l concentration, on the oxygen consumption for
Carassius auratus gibelio

In the experimental variant number 3 (thiophanagthyl, 15 mg/lI concentration), we findsa slight
decrease of the oxygen consumption at 6 hourywelll by a significant increase of 54% at 24
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hours compared to the witness value, increase whiaso maintained at 48 hours. After 3 days,
we notice a decrease of the oxygen consumptiomdaonitness value, followed by a significant
decrease and a significant increase, followed &igrificant decrease (Fig. 3).
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Figure 3. Action of thiophanate-methyl fungicide, 15 mg/l concentration, on the oxygen consumption for Carassius
auratus gibelio

In the experimental variant number 4 (thiophana&thyl, 30 mg/l concentration), the results show
a sudden decrease of the oxygen consumption atdaheentration of 30 mg/l of thiophanate-
methyl, which is very toxic (Fig. 4). In this vania the intoxication phases happen almost
immediately after the exposure. For the individu#tist survived for 6 hours, the oxygen
consumption decreased to 31.38% of the witnessvalu
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Figure 4. Action of thiophanate-methyl fungicide, 30 mg/l concentration, on the oxygen consumption for Carassius
auratus gibelio
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Comparative average values in terms of oxygen copsian in the first three experiments are
shown below (Fig. 5).
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Figure 5. Average comparative values of the oxygen consumption reached in the first three experimental variants

Analyzing the second physiologic parameter (thattwag rhythm), we can see the following effect
of the studied fungicide: at the concentration aB3mg/I, in the first stage, the breathing rhythm
increases by 18.03% of the initial value, increabéch is maintained for the periods of 24 and 48
hours. After this interval, we notice a decreasdhaf index, after 7 days, the breathing rhythm
decreases to 3.38% of the witness value, and bftelays, the breathing rhythm has a value which
is very close to the witness value (Fig .6).
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Figure 6. Breathing rhythm for Carassius auratus gibelio on 3.75 mg/l concentration of thiophanate-methyl
fungicide
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At a concentration of 7.5 mg/l, the breathing rimytimcreases by 24.76% of the witness value at 6
hours. The increase of the breathing rhythm is edamtained for 24 and 48 hours, and at 96 hours,
we notice a 14.15% decrease of the breathing rhyt¥irich is maintained until the $4day of the

experiment (Fig. 7).

120

105,8

94 9

100

80 1+

60 -

84,8

86,1

80,2

75.4

77,5

~l

N
o

a7, 5ma/l

breaths/minute

20 -

168 336

M 6 24 48 72 96

time(hours)

Figure 7. Breathing rhythm for Carassius auratus gibelio on 7.5 mg/l concentration of thiophanate-methyl fungicide

At a concentration of 15 mg/l of thiofanate metfurgicide, the breathing rhythm (Fig.8) increases

to 13.95% in the first 6 hours compared to the @smvalue, followedby a sudden decrease of the
breathing rhythm of 24.5% of the reported value 6ohours and a 13.95% decrease from the
witness value. Moreover, we register a decreaseedbreathing rhythm for 48, 72 and 96 hours and
at 168 hours we register a sudden decrease oféhaehing rhythm 55.44% compared to the witness
value and a 70.03% decrease at 336 hours reportbd tvitness value.
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Figure 8. Breathing rhythm for Carassius auratus gibelio on 15 mg/l concentration of thiophanate-methyl fungicide
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When the concentration of thiophanate-methyl wasngdl, after 6 hours, the breathing frequency
has suddenly fallen by 84,3% compared to the wstnatue, and after 24 hours, all the fishes died,
with the fungicide having a very toxic effect ortfishes at this concentration (Fig. 9).
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Figure 9. Breathing rhythm for Carassius auratus gibelio on 30 mg/l concentration of thiophanate-methyl fungicide

From figure 10, we can see that the breathing rhyithicreases for small and intermediary doses,
and then decreases, especially at the 15 mg/l damethe highest dose, we register a sudden
decrease of the breathing rhythm in the first 6rbpand after 24 hours, all the fishes are dead.
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Figure 10. Average comparative values of the breathing rhythm reached in the 4 experimental variants
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4. CONCLUSIONS

For all the researched concentrations, the thiopieamethyl has modified the values of the
breathing rhythm for th€arassius auratus gibelid-or the first 3 concentrations, the effect of the
fungicide is a stimulant in the beginning and theam inhibitor of the breathing movements’
frequency.

For the first 2 concentrations, we notice a redstaiment of the breathing rhythm through a slight
increase.

In the case of 15mg/l thiophanate-methyl conceiotmatwe notice an initial increase of the
breathing rhythm, followed by a sudden decreasehvis maintained until the end of the testing
period.

For the 30mg/l concentration, the effect of thiamdia-methyl on the breathing rhythm was
strongly inhibitory, the registered values at tinel ®f the experiment being significantly different
compared to the witness value.

In the case of variants 1 and 3, the fungicidedrathhibitory effect on the oxygen consumption for
the Carassius auratus gibeliat 6 hours. At the concentration of 3.75mg/l abpinanate-methyl,
we notice a slightly stimulating effect, followedy kan inhibitory one until the end of the
experiment. At the concentration of 7.5mg/l of ghanate-methyl, we notice a strong stimulating
effect of the oxygen consumption for 24, 48, an8 h6urs and a strongly inhibitory effect for 96
and 336 hours.

In the case of variant 2, the fungicide had a dtmmyg effect in the first 6 hours, followed by an
inhibitory effect after 4 days and then a stimulgteffect of reestablishing the value close to the
witness value.

At the maximum concentration of thiophanate-metloyl30mg/l, the death rate of tl@&arassius
auratus gibelias 100%, in less than 24 hours.
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