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Abstract

This paper is part of a complex study of our research collective that studies the toxic effect of the ethinylestradiolum,
and some of the polyethoxylated alkylphenols on the growth and reproduction of the Zebra fish (Danio rerio) and of
the common Carp (Cyprinus carpio). Our study aim was to evaluate the effect of octylphenol on growth and survival
of zebra fish, from 21-115 days, and within 21-75 days of life. For this purpose, for each period under study, fishes
were divided into three groups of 30 individuals, named: Lot 1 - Control, respectively lots 2 and 3, at which the
administrated octylphenol concentrations were of 60 ug L™, respectively 100 pg L. Fishes of the six groups were
raised in 30-liters aquariums (30 fish / aquarium). The growth was measured by weighing and biometric
measurements (total length, standard length, the length of the head, maximal height, minimal height and the mass of
the body), while the surviving rate was established at the end of every period and at the end of the experiment, when
we were able to calculate the total number of dead fish. Biometric study of the analysis performed in 75 days, 115
days respectively shows that octylphenol has negative influence on body development, and survival both, the highest
percentage of mortality (46,66%) was registered at 100 pgL-1 concentration, between 21 -75 days.
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1. Introduction air and soil. From here, they get to the food

chain, passing to animals and eventually in
A big part of the 70,000 artificial chemical ~ huymans. Chemical pollution is a danger in
substances resulting from different industries disrupting the food chain and damage caused
enter the aquatic environment (Metzler, M., by chemical elements. Polyetoxilated
2001, Routledge, E.J., 1998). Among them,  alkylphenols are chemicals included under
there is a wide range of chemical substances disruptorilor endocrine, which widely used in
with effects that are similar to natural or  agriculture (as emulsifiers in the production of
pharmaceutical ~ estrogens,  alkiphenols,  liquid pesticides) in plastics and elastomers
organo-chorinated pesticides and phthalates, industry, textile industry, the production of
showing different bondage affinities of the  paper, detergents, deodorized products etc..
estrogenic  receptors, which are called  have significant potential for release into the
endocrine disruptors (Sumpter, P. J., 2002).  environment. The endocrine disruptors may
In nature are found in surface waters and in interact with estrogenic receptors (Maitre J.L.,
sediments, both in rivers and marine habitats, 1985, Paris F. et al., 2002) modifying the
synthesis, secretion, transportation, binding,
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and, consequently, they affect body
homeostasis, development, reproduction and
behavior (Denslow et al., 1999, Higashitani
T., 2003).

2. Materials and methods

Under the context of the researches performed
in the world, the problems approached by our
team aims at the assessment of growth and
development of zebra fish (Danio rerio)
exposed to octylphenol from 21-115 days, 21
to 75 days respectively.

Thus, for each period under study were made
3 groups each of 30 individuals, namely:
group I - control group, group II — we added,
in water, octylphenol (OP) in concentration of
60 pg L' and group III — we added a
concentration of 100 pg L' OP. Stock
solutions of 60 g L' OP (Sigma) and 100 g L°
' OP were obtained by diluting octylphenol
96" (Merck) in the alcohol, after which they
were stored at a temperature of 4 °C.
Following solutions obtained from stock
solutions were made by dilution in aerated
water and stored at 4 "C. Note that in low
concentrations, alcohol has not adverse effects
on development and larval growth (Van den
Belt, K. et al., 2002, Van der Ven, L.T., et.
Al., 2003).

The fish in the six batch were breed in 30-litre
aquariums (30 fish/aquarium), endowed with
conditioners for a constant temperature
(24°C), with illumination systems (neon
lamps), with vibrators to maintain the O,
concentration over 60% of the air saturation
volume and with filtering pumps. The
physical-chemical parameters of the water,
daily measured, were: pH-8, dH’ — 6.5. In
order to establish the octylphenol effect on
zebra fish growth and development, at the age
of 75 days of life, respectively 115 days of
life, we killed 10 individuals from each batch
and determined the following biometrical
parameters: total length, standard length, head
length, maximal height, minimal height and
weight. The statistical analysis was performed
with the help of the test Mann-Withney U
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Test. Also, at the end of each experiment the
percentage of viability of fish in each group
was determined.

3. Results and discussion

The biometric study effectuated on
individuals from the first study (21 — 115
days) reveal the fact that between group I
(control group) and group II, whose
individuals were exposed at a concentration of
60ug OP L' are significant differences
(p<0.05) regarding total length, maximum
height and minimum height (table 1). The
higher concentration of  octyphenol
administered to group III (100 ug L' OP)
influence significantly the total weight of each
individual from group III compared with those
from control group (table 2). Also, between

group II and group III are significant
differences (p<0.05) in most of the
biometrical parameters studied, except

maximum and minimum height in which the
differences were not significant (p>0.05)
(table 3). Between experimental groups II and
IIT the differences in biometrical parameters
studied were not significant (table 3).

Between 21-75 days, the exposal of fishes at a
higher concentration then 60pg OP L
determined significant (p<0.05) modifications
compared with control group, regarding total
length and standard length (table 4). Also, this
two biometrical parameters differ between
individuals of group I and III (table 5), and
between group II and III (table 6).

At the end of every study the mortality
percent of every group was determined. It was
observed that this parameter was 46.66% for
group III, 30% for group II, between 21 — 75
days, compared with control group which had
4% mortality. In case of experimental lots
from first study, in which octyphenol was
administered in age interval 21 — 115 days,
mortality was 40% at experimental group III
and 20% at experimental group II, compared
with control group which registered 13.4%
mortality.
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Table 1. Significance of the differences between groups I and II, for the main biometrical parameters (21-115 days)

Group I control Group Il i
Specification (60 pgL™) Dgfleign::fs Significance tests
x 1 8x x4 5x
Total length (cm) 2.25+0.08 2.03+0.06 0.22 0.034+
Standard length (cm) 1.61+0.05 1.43+0.05 0.018 0.058NS
Head length (cm) 0.43+0.01 0.40+0.01 0.03 0.073NS
Max height (cm) 0.44+0.01 0.40+0.02 0.04 0.022*
Min height (cm) 0.22+0.01 0.19+0.01 0.03 0.028
Body weight (g) 0.10+0.01 0.08+0.01 0.02 0.112NS

Nota: p>0,05 - NS = insignifiant; * p<0.05 - signifiant

Table 2. Significance of the differences between groups I and III, for the main biometrical parameters (21-115 days)

Group I control Group ] i
Specification (100 pgL ™) [gf:‘e_r;nltﬁs Significance tests
xL8x x LT 5x
Total length (cm) 2,25+0,08 1,91+0,05 0,34 0,005*
Standard length (cm) 1,61+0,05 1,40+0,04 0,21 0,005+
Head length (cm) 0,43+0,01 0,38+0,01 0,05 0,003*
Max height (cm) 0,44+0,01 0,39+0,02 0,05 0,068NS
Min height (cm) 0,22+0,01 0,19+0,01 0,03 0,070NS
Body weight (g) 0,10+0,01 0,06+0,01 0,04 0,0065**

Note: * p<0,05 ; ** p<0,01; : p>0,05 - NS = insignifiant

Table 3. Significance of the differences between groups II and II1, for the main biometrical parameters (21-115 days)

Group I Group 111 )
Specification (100 pgL™) Dllaﬁlei‘;nffs Significance tests
T 5% & T Sx
Total length (cm) 2.03£0.06 1.91+0.05 0.12 0.32NS
Standard length (cm) 1.43+0.05 1.40+0.04 0.03 0.57NS
Head length (cm) 0.40+0.01 0.38+0.01 0.02 0.080NS
Max height (cm) 0.400.02 0.39+0.02 0.01 0.76NS
Min height (cm) 0.19+0.01 0.19+0.01 0.00 0.6INS
Body weight () 0.08+0.01 0.060.01 0.02 0.32NS

Nota: p>0,05; NS = insignifiant

Table 4. Significance of the differences between groups I and II, for the main biometrical parameters (21-75 days)

Group | control Group I i
Specification (60 pgL™) Dg fleignfles Significance tests
x T 8x x+8x
Total length (cm) 1,80+0,08 1,59+0,04 0,39 0,049*
Standard length (cm) 1,36+0,06 1,19+0,04 0,17 0,023*
Head length (cm) 0,36+0,02 0,41+0,09 0,05 0,54NS
Max height (cm) 0,35+0,02 0,33+0,01 0,02 0,30NS
Min height (cm) 0,17+0,01 0,25+0,10 -0,08 0,32NS
Body weight (g) 0,0620,01 0,04=0,00 0,02 0,17NS

Nota: * p<0,05 - signifiant; p>0,05 - NS = insignifiant
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Table 5. Significance of the differences between groups I and 111, for the main biometrical parameters (21-75 days)

Group | control Group ] i
Specification (100 pgL ) Dg fleignfles Significance tests
a1 5x x4+ 8x
Total length (cm) 1.80+0.08 1.56+0.07 0.24 0.049*
Standard length (cm) 1.36+0.06 1.09+0.09 0.27 0.023*
Head length (cm) 0.3620.02 0.3320.01 0.03 0.16NS
Max height (cm) 0.35£0.02 0.34£0.02 0.01 0.30NS
Min height (cm) 0.17£0.01 0.15£0.01 0.02 0.09NS
Body weight (g) 0.06:0.01 0.0420.01 0.02 0.17NS

Nota: p<0,05 — signifiant; p>0,05 - NS = insignifiant

Table 6 .Significance of the differences between groups II and II1, for the main biometrical parameters (21-115 days)

Group Il Group 111 ]
Specification (60 pgL™) (100 pgL™) Déffleign:::as Significance tests
xtSx x£5x
Total length (cm) 1.59+0.04 1.56+0.07 0.03 0.028*
Standard length (cm) 1.19+0.04 1.09+0.09 0.10 0.023*
Head length (cm) 0.41+0.09 0.33+0.01 0.08 0.32NS
Max height (cm) 0.33+0.01 0.34+0.02 -0.01 0.44NS
Min height (cm) 0.25%0.10 0.15£0.01 0.10 0.08NS
Body weight (2) 0.04+0.00 0.04+0.01 0.00 0.19NS

Nota: * p<0,05 ; p>0,05; NS = insignifiant

Dates obtained in this experiment, regarding
the negative impact of octyphenol on growth
and development, are similar with dates from
literature, both in ciprinides and other fish
species including vivipars (Krisfalusi, M and
Cloud, 1.G., 1996; Gimeno, S. et al., 1998;
Dreze, V., et al., 2000; Tina, H. Rasmussen et
al., 2002). Also in our observations, we
mention that octyphenol negatively influence
the viability, in embryonic stage, in which the
mortality was 30% at a concentration of 60ug
L' (Dumitrescu G., et al., 2008) and in the
first posteclosional stages when mortality was
47%.

4. Conclusions

1.From dates analysis, we conclude that the
exposal of zebra fish in the two concentrations of
octyphenol (60ug L' OP; 100pg L™ OP) in the
two periods studied, influence the total length and
standard length in the two experimental groups,
compared with control group. Moreover the
concentration of 100ug L' OP determines
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significant differences in ody weight between
control group and group II1.

2.In high doses octyphenol has negative influence
on the viability of zebra fish, mortality was
46,66% for group III and 30% for group II, in the
period 21 — 75 days, compared with control group
which had 4% mortality. In case of experimental
lots from first experiment, in which octyphenol
was administered between 21-115 days of life,
mortality was 40% at experimental group III and
20% at experimental group II compared with
control group which had a mortality of 13,4%.
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