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Figure 1: Changes in the plasma catalase activity in the
various stages of sexual maturation in cultured Sterlet
sturgeon (Acipenser ruthenus). Different letter denotes
significant changes in different times of samplings

(p<0.05).
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Figure 2: Changes in the plasma glutathione peroxidase
activity in the various stages of sexual maturation in
cultured Sterlet sturgeon (Acipenser ruthenus). Different
letter denotes significant changes in different times of
samplings (p<0.05).
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Figure 3: Changes in the plasma superoxide dismutase
activity in the various stages of sexual maturation in
cultured Sterlet sturgeon (Acipenser ruthenus).
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content in the various stages of sexual maturation in
cultured Sterlet sturgeon (Acipenser ruthenus).

]
5,5ee 3, » ROS ol a5 Eyoge (| S,
Silw 03,5 5 HgmwY gl gyl (Fanw) Jio (So5elg 5
V¥


http://dx.doi.org/10.22092/ISFJ.2017.113930
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.11.4
http://isfj.ir/article-1-1776-en.html

[ Downloaded from isfj.ir on 2026-02-23 ]

[ DOR: 20.1001.1.10261354.1396.26.4.11.4 ]

[ DOI: 10.22092/1SFJ.2017.113930 ]

EQJM/&&J@*JL

Ol oM gale alae

Syl plals o gl o5 LSl
A8 oy 40 605,18 b (Acipenser ruthenus)
il g S Jlo olpl S el albne e
YO-Y Sl ) o)l
3 sl gy (B cp (oobloyg wp (S
2 2l o s 5=l el zakaw Ji1YAS
on Ol @l glanSl 255 wn) W,
Gloga) S1)lg o> b o] auslie 4 (Huso huso)
¥ et i 5 oy Jlo oll S (sale alone
RAARAYN SN
Amiri, B.M., Maebayashi, M., Hara, A,
Adachi, S. and Yamauchi, K., 1996. Ovarian
development and serum sex steroid and
vitellogenin profiles in the female cultured
sturgeon hybrid, the bester. Journal of Fish
Biology, 48: 1164-1178. DOl:
10.1111/j.1095-8649.1996.th01812.x
An, R., Li, Y., Niu, X. and Yu, H., 2008.
Responses of antioxidant enzymes in catfish
exposed to liquid crystals from E-Waste.
International  Journal of Environmental
Research and Public Health, 5: 99-103.
Azevedo, R.B., Lacava, Z.G.M., Miasaka, C.K.,
Chaves, S.B. and Curi, R., 2001. Regulation
of antioxidant enzyme activities in male and
female rat macrophages by sex steroids.
Brazilian Journal of Medical and Biological
Research, 34: 683-687. DOI: 10.1590/S0100-
879X2001000500018
Barbacane M.A., Rami, J., Michele, J.B.,
Souchard, J.P., Philippe, M., Besombes,
J.P., Bayard, F. and Aranal, J.F., 1999.
Estradiol increases rat aorta endothelium-
derived relaxing factor (EDRF) activity
without changes in endothelial NO synthase
gene expression: possible role of decreased

endothelium-derived superoxide anion

AR

al> e 00yl SlsSren ; bl> a4 slllae Ly a5 (2003
5 onby Gl (5T gle o5l cdled (g5l 00
2 OlsSee |y oo aS 35 5l 035 51 o8 ad> 5
ool Eils gl il (g )98 ol 39— Yo
i o 5 S0 llas o 5l Sl ST ]
Lacava & Luna, 1994; Gomez-) o lou_i
2 Ol o |y Jase pilSe (Zubeldia et al., 2000
“tee 3 (5o a5 Endls (02) wmaSThsm sl e
el o9zge oy ) 4l plaj udy Lol
Al iz (s3] sladse e bawgi Op g Ly
b ol ST sl sl ]
—> slasdy sl (Barbacanne et al., 1999)
el gl i Lo r“:‘.}—ﬂ 3l eola s e Jlsd
Pajovi¢ et al., 1999; ) oS o plass |, Slous]
(Azevedo et al., 2001
25 Sl oo gwlannSTy daiis ale slacdl

Slade b avslio jo do ol )0 MDA I 5 5YL y0lie £8lg
Wilhelm ) coul oo (5,155 ol laibins (gl ool s
50 LMy MDA (gls e yo i3 pae (Filho, 2007
il o ple 45 il ol sains s ol adlias
“ stz O3Sl gy GPX 5 CAT slo o3l colad
OgemlannSTyanl s canloolad lis g)ls pae poii o
sbae b b ye sbo JsS¥g0gm Wlgs o0 cnlp ogdle (22
o i 1y Ll &y e (sl il s L il
Wb long ol o oale 135, cul lans 18 36
Sl K0 Lls o0 o s byl jo oo line aS 15
Carney Almroth et al., ) cwl PUFA ;| ¢ 5L polie
(2010

iyl o8 yde a S ol ot aalllae oyl s
Sl (alo 58 (i (Sde) J2l0 50 il
ablio Cgr (LS ColiS SlauST (ol lds (b9
L oSl o (2550 g 9l Llo ) Ol s o0l L
A5 allie ROS oy iyl

&b
Olﬁ% O.:.:A’)LO s.ﬁ 5&[5}% ‘.;;) ‘GL:.O’. 5.T ‘OL.‘.'DLb
F9ge swyp VAP o (gm0l 9.8 (g0


http://dx.doi.org/10.22092/ISFJ.2017.113930
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.11.4
http://isfj.ir/article-1-1776-en.html

[ Downloaded from isfj.ir on 2026-02-23 ]

[ DOR: 20.1001.1.10261354.1396.26.4.11.4 ]

[ DOI: 10.22092/1SFJ.2017.113930 ]

'")J&L;*HJJEAAJA‘JAJJ@‘M‘&;TC,L&JWJ#

C)‘J‘SA.AJ u.o.".aié ad‘; U“":'Jf

production. Cardiovascular Research, 41: 672-
681. DOI: 10.1016/S0008-6363(98)00254-5
Bayir, A., Sirkecioglu, A.N., Bayir, M., Aras,
N.M., Haliloglu, H.l., Kocaman, E.M. and
Aras, M.N., 2011. Metabolic responses to
prolonged starvation, food restriction, and
refeeding in the brown trout, Salmo trutta:
Oxidative stress and antioxidant defenses.
Comparative Biochemistry and Physiology,
159: 191-196. DOL:

10.1016/j.cbpb.2011.04.008

Betteridge, D.J., 2000. What is oxidative stress?
Metabolism, 49: 3-8.

Carney Almroth, B., Johansson, A., Forlin, L.
and Sturve, J., 2010. Early-age changes in
oxidative stress in brown trout, Salmo trutta.
Comparative Biochemistry and Physiology
155: 442-448. DOl
10.1016/j.cbpb.2010.01.012

Chebanov, M. and Galich, E.V., 2011. Sturgeon
hatchery manual. FAO Fisheries and
Aguaculture Technical Paper 558. Food and
Agriculture Organization of the United
Nations, Rome, Italy. 297 p.

Diaz, M.E., Furné, M., Trenzado, C.E., Garcia-
Gallego, M., Domezain, A. and Sanz, A,
2010. Antioxidant defences in the first life
phases of the sturgeon Acipenser naccarii.
Aquaculture, 307: 123-129. DOI:
10.1016/j.aquaculture.2010.06.026

Friedrich, M. and Stepanowska, K., 2001.
Effects of starvation on nutritive value of carp
(Cyprinus carpio L.) and selected biochemical
components of its blood. Acta Ichthyologica
et Piscatoria, 31: 29-36. DOI:
10.3750/A1P2001.31.2.03

Furne, M., Garsia-Gallego, M., Hidalgo, M.C.,
Morales, A.E., Domezain, J. and Sanz, A.,
2008. Effect of starvation and refeeding on
digestive enzyme activities in sturgeon
(Acipenser naccarii) and trout
(Onchorhynchus myKkiss). Comparative
Biochemistry and Physiology, 149: 420-425.
DOI: 10.1016/j.cbpa.2008.02.002

Furne, M., Garsia-Gallego, M., Hidalgo, M.C.,
Morales, A. E., Domezain, A., Domezain, J.
and Sanze, A., 2009. Oxidative stress
parameters during starvation and refeeding
periods in Adriatic sturgeon (Acipenser
naccarii) and rainbow trout (Oncorhynchus
mykiss). Aquaculture Nutrition, 15: 587-595.
DOI: 10.1111/.1365-2095.2008.00626.x

Ghiasi, S., Falahatkar, B., Dabrowski, K. and
Arslan, M., 2014. Effect of thiamine injection
on growth performance, hematology and
germinal vesicle migration in sterlet sturgeon
Acipenser  ruthenus L. Agquaculture
International, 22: 1563-1576. DOI:
10.1007/s10499-014-9765-7

Goth, L., 1991. A Simple method for
determination of serum catalas activity and
revision of reference rang. International
Journal of Clinical Chemistry, 196: 143-152.

Halliwell, B. and Gutteridge, J.M.C., 1999. Free
Radicals in Biology and Medicine. Oxford
University Press, Oxford, UK. 543 p.

Holcik, J., 1989. The freshwater fishes of Europe.
Aula Verlag, Wiebelsheim, Germany.

Gomez-Zubeldia, M.A., Hernandez, R,
Viguera, J., Arbues, J.J., Aparicio, A. and
Millan J.C., 2000. Effect of bilateral
ovariectomy and ovarian steroid hormones on
the antioxidant systems and plasma

VY7


http://www.sciencedirect.com/science/article/pii/S1978301916302285?np=y&npKey=f38975553cd445a827b3c0a4c5668f5f7ae3f122179cdfafd362636647be4e15#bib2
http://dx.doi.org/10.22092/ISFJ.2017.113930
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.11.4
http://isfj.ir/article-1-1776-en.html

[ Downloaded from isfj.ir on 2026-02-23 ]

[ DOR: 20.1001.1.10261354.1396.26.4.11.4 ]

[ DOI: 10.22092/1SFJ.2017.113930 ]

EQJM/&&J@*JL

Ol oM gale alae

malondialdehyde levels in Wistar rats.
Endocrine Research, 26: 97-107. DOI:
10.1080/07435800009040149

Lacava, Z.G.M. and Luna, H., 1994. The
anticlastogenic  effect of tocopherol in
peritoneal macrophages of benznidazole-
treated and ovariectomized mice. Mutation
Research, 305: 145-150. DOI: 10.1016/0027-
5107(94)90233-X

Huang, C.H., Chang, J., Huang, S.L. and Chen,
W.L., 2003. Dietary vitamin E
supplementation  affects  tissue lipid
peroxidation of hybrid tilapia, Oreochromis
niloticus x O. aureus. Comparative
Biochemistry and Physiology, 134: 265-270.
DOI: 10.1016/S1096-4959(02)00256-7

Huang, W., Cao, L., Liu, J., Lin, L. and Dou,
S., 2010. Short-term mercury exposure
affecting the development and antioxidant
biomarkers of Japanese flounder embryos and
larvae. Ecotoxicology and Environmental
Safety, 73: 1875-1883. DOI:
10.1016/j.ecoenv.2010.08.012

Langseth, L., 1995. Oxidants, antioxidants and
disease  prevention. International  Life
Sciences Institute, Brussels, Belgium. 360 p.

Liu, Y., Wang, W., Wang, A., Wang, J. and
Sun, R., 2007. Effect of dietary vitamin E
supplementation on antioxidant enzyme
activities in Litopenaeus vannamei (Boon,
1931) exposed to acute salinity changes.
Aquaculture, 265: 351-358. DOI:
10.1016/j.aquaculture.2007.02.010

Morales, A.E., Pérez-Jiménez, A., Hidalgo,
M.C., Abellan, E. and Cardenete, G., 2004.
Oxidative stress and antioxidant defenses after
prolonged starvation in Dentex dentex liver.

AR

Comparative Biochemistry and Physiology,
139: 153-161. DOI:
10.1016/j.proenv.2011.10.074

Navarro, I. and Gutiérrez, J., 1995. Fasting and
starvation. In: Hochachka, P.W. and
Mommsen, T.P., (eds.) Biochemistry and
Molecular Biology of Fishes, Elsevier,
Amsterdam, Netherlands. pp: 393-434.

Onivie, I.L.M., Olutimilehin, A.J., Sunday, O.J.
and Titus, M.C., 2010. The Influence of
supplemental vitamins C and E in maternal
diets on growth and survival of
Heterobranchus longifilis fry outdoor. Nature
and Science, 8: 75-80. DOI:

Pajovic, S.B., Saicic, Z.S., Spasic, M.B. and
Petrovic, V.M., 2003. The effect of ovarian
hormones on antioxidant enzyme activities in
the brain of male rats. Physiological Research,
52: 189-194.

Pajovic, S.B., Saicic, Z.S., Spasic, M.B.,
Petrovic, V.M. and Martinovic, J.V., 1999.
Effects of progesterone and estradiol benzoate
on glutathione-dependent antioxidant enzyme
activities in the brain of female rats. General
Physiology and Biophysics, 18: 35-44.

Pascual, P., Pedrajas, J.R., Toribio, F., Lopez-
Barea, J. and Peinado, J., 2003. Effect of
food deprivation on oxidative  stress
biomarkers in fish (Sparus aurata). Chemico-
Biological Interactions, 145: 191-199.

Péreze-Jiméneze, A., Guedes, M.J., Morales,
A.E. and Oliva-Teles, A., 2007. Metabolic
response to short starvation and refeeding in
Dicentrarchus labrax. Effect of dietary
Composition. Aquaculture, 265: 325-335.
DOI: 10.1016/j.aquaculture.2007.01.021


https://doi.org/10.1016/j.ecoenv.2010.08.012
http://dx.doi.org/10.22092/ISFJ.2017.113930
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.11.4
http://isfj.ir/article-1-1776-en.html

[ Downloaded from isfj.ir on 2026-02-23 ]

[ DOR: 20.1001.1.10261354.1396.26.4.11.4 ]

[ DOI: 10.22092/1SFJ.2017.113930 ]

'")J&L;*HJJEAAJA‘JAJJ@‘M‘&;TC,L&JWJ#

C)‘J‘SA.AJ u.o.".aié ad‘; U“":'Jf

Regoli, F., Nigro, M., Bompadre, S. and
Winston, G.W., 2000. Total oxidant
scavenging capacity (TOSC) of microsomal
and cytosolic fractions from Antarctic, Arctic
and Mediterranean scallops: differentiation
between three potent oxidants. Aquatic
Toxicology, 49: 13-25. DOI: 10.1016/S0166-
445X(99)00070-3

Regoli, F., Nigro, M., Benedetti, M., Fattorini,
D. and Gorbi, S., 2005. Antioxidant
efficiency in early life stages of the Antarctic
silverfish, Pleuragramma  antarcticum:
Responsiveness to pro-oxidant conditions of
platelet ice and chemical exposure. Aquatic
Toxicology, 75: 43-72. DOl:
10.1016/j.aquatox.2005.07.003

Ritola, O., Livingstone, D.R., Peters, L.D. and
Lindstrom-Seppa, P., 2002. Antioxidant
processes are affected in juvenile rainbow
trout (Oncorhynchus mykiss) exposed to
ozone and oxygen-supersaturated water.
Agquaculture, 210: 1-19. DOI: 10.1016/S0044-
8486(01)00823-7

Rodriguez-Ariza, A., Peinado, J., Pueyo, C. and
Lopez-Barea, J., 1993. Biochemical
indicators of oxidative stress in fish from
polluted littoral areas. Canadian Journal of
Fisheries and Agquatic Sciences, 50: 2568-
2572. DOI: 10.1139/f93-280

Smith, J., Jones, M. and Houghton, L., 1999.
Future of health insurance. The New England
Journal of Medicine, 965: 325-329.

Speakman, J.R., 2008. The physiological costs of
reproduction in small mammals. Philosophical
Transactions of the Royal Society B, 363:
375-398. DOI: 10.1098/rsth.2007.2145

Valko, M., Leibfritz, D., Moncol, J., Cronin,
M.T.D., Mazur, M. and Telser, J., 2007.
Free radicals and antioxidants in normal
physiological functions and human disease.
International Journal of Biochemistry and Cell
Biology, 39: 44-84. DOL:
10.1016/j.biocel.2006.07.001

Veliseck, J., Stara, A., Li, Z-H., Silovska, S.
and Turek, J., 2011. Comparison of the
effects of four anesthetics on blood
biochemical profiles and oxidative stress
biomarkers in rainbow trout. Aquaculture,
310: 369-375. DOI:
10.1016/j.aquaculture.2010.11.010

Wilhelm Filho, D., 2007. Reactive oxygen
species, antioxidants and fish mitochondria.
Frontiers in Bioscience, 12:1229-1237. DOI:
10.2741/2141

Zhang, X.D., Wu, T.X,, Cai, L.S. and Zhu,
Y.F., 2007. Influence of fasting on muscle
composition and antioxidant defenses of
market-size Sparus macrocephalus. Journal of
Zhejiang University Science, 8:906-911. DOI:
10.1631/jzus.2007.B0906

VYA


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=0ahUKEwjxrt6KtazUAhXDK1AKHdcHBhMQFgg7MAI&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FPhilosophical_Transactions_of_the_Royal_Society_A&usg=AFQjCNGzVaCqUuYEXtpk85v4ppM7iqtSoQ&sig2=ZdrfLgMfLgOmTLffNqNMgg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=0ahUKEwjxrt6KtazUAhXDK1AKHdcHBhMQFgg7MAI&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FPhilosophical_Transactions_of_the_Royal_Society_A&usg=AFQjCNGzVaCqUuYEXtpk85v4ppM7iqtSoQ&sig2=ZdrfLgMfLgOmTLffNqNMgg
http://dx.doi.org/10.22092/ISFJ.2017.113930
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.11.4
http://isfj.ir/article-1-1776-en.html

[ Downloaded from isfj.ir on 2026-02-23 ]

[ DOR: 20.1001.1.10261354.1396.26.4.11.4 ]

[ DOI: 10.22092/1SFJ.2017.113930 ]

Iranian Scientific Fisheries Journal Vol. 26, No.4

Evaluation of antioxidant defense in the various stages of sexual maturation in cultured
Sterlet sturgeon (Acipenser ruthenus)

Youneszadeh Fashalami M.!; Salati A.P.""; Keyvanshokooh S.

* salatia@gmail.com

1-Department of Fisheries, Faculty of Marine natural Resources, Khorramshahr University of
Marine Science and Technology, Khorramshahr, Iran

Abstract

One of the most important defense systems in order to keep fish homeostasis is the antioxidant
defense system. In order to assay antioxidant enzymes during ovarian maturation process in
cultured female Sterlet sturgeon (Acipenser ruthenus), 24 fish were categorized in four groups
including previtellogenic, vitellogenic, post-vitellogenic and atresia stage (6 fish in each group) and
blood samples were collected from them. The stages of maturity were identified based on the
histological criteria and direct observation. Activity of catalase (CAT), superoxide dismutase
(SOD), glutathione peroxidase (GPX) and the content of malondealdehyde (MDA) in the blood
were investigated. The results showed that CAT and GPX activities were decreased in vitellogenic
stage compared to those in previtellogenic stage (p<0.05). However, CAT and GPX activities were
increased again till atresia stage (p<0.05). SOD activity was not significantly different among
various stages (p>0.05). MDA concentration did not show significant changes among different
groups (p>0.05). The results of this study showed that instead of increasing the metabolism in the
process of sexual maturation, antioxidant defense was able to effectively protect fish against these
changes.
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