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Table 1: List of designed primer for vitellogenin gene.
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Figure 1: Multiplied vitellogenin gene in the liver of Kutum that exposed to different levels of B-sitosterol and
Genistein.
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Figure 2: Relative expression of the vitellogenin gene in Kutum liver after 21 days exposed to different levels of [B-
sitosterol and Genistein (ng / L). The similar letter on the columns (a <b <c) indicates a significant difference between

the treatment (P <0.05).
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Figure 3: Relative expression of the vitellogenin gene in Kutum ovary after 21 days exposed to different levels of f3-
sitosterol and Genistein (ng / L). The similar letter on the columns (a <b <c) indicates a significant difference between

the treatment (P <0.05).

Orrego ) ssoges (,l55 &5 Lgz als )15 gla Gluy
Cpodge ;o Ll ixe OS] 5425 pae (€L al., 2010
05 Ol 5o wald 09,5 b g imgianliy (oyne 53 oole
S99 Lo g sl asss DS 51 80 Wl o ook
Orrego et ) g;lw 2l5 b5 Glay o SlS 5 ple
Cdl g9 g i yulai (5,500 sla,eiSL 4 @l 2010
s b g s 3. (Cleveland, 2014) sl
Solaaess C8b b aolie jo auS &8l (o (ndislng )3
S5l 03,5 E97-8 am loS (o |y el Cnl 09 6 5L
Ole 1> ols Cod piiiagi> e HSU cow LBl
4 9095 > e (B0 50 (ilge ;0 0ad
Yousefi et al., ) ool o Siolidl Sosu Jlad ol
= okale ;o 05,5 0y Lol oKl uuS il (2014
O3 = 8 Jig (o 50 Slnl (Ble (B e sl
iy VL ole b <8l o b avalie ;o oS (eling

OYAY L es 5 gonivaz)
Ol Ol oo owon orl 5l ol ls Bk oL o
26 oS ety cole (el e &S > gl 5l S
398 &8l (ol i) (950 (Sl SlS 5
B Sierlyid Ol 5 jemam il (oo olale

L|9_m ).b 0 4..\_‘>L......| ‘;5)).9 5).:| g_JL..\S).: )l M
L oefsbg 5l @Vl gl (Ol (2yme ) plole a5 00y
(Kausch et al., 2008) a_as o olis oS &b 4o
00,5 L Sl gg 4 diy Jg gl § et
Wl (oo (950 9] gl (eizmen 9 (939
MOrito ) suil ails Canssd 5TL CansgST i
Sy o 4 ale S wises o (et al., 2001
Hlosiedng e Ol gl AalIL et
5,80ee s Ol asb esls lis |y censsST
Kiparissis et al., ) 5los ale 4555 0 Jio 9 Jgs
(Bennetau-Pelissero et al., 2001) YT J;-8 2003
‘Q‘)l.io.m 9 éLa)Wu) = 6[.3)0 dofw sbLo 9
§ Oy S ol 0wl oad Lo (VW0
ol e oy o Shae s o Jg gl
Gl Rl l s )8 Jgl il (gey90 5 5 5bLeg, T odlad
SeinsigS T e Jlad s J oo 0 Jgs b 5l g )Ls
P ) pilge S Jl> o 0l 03ld o i
A0, sdl e (guTg, i Jgi—wgiawll
OO o), Kad 5 5L 00mma)

e 50 olele jo g5l 0o Ll e S g
V05


http://dx.doi.org/10.22092/ISFJ.2018.117009
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.3.11.9
https://isfj.ir/article-1-2016-en.html

[ Downloaded from isfj.ir on 2025-10-30 ]

[ DOR: 20.1001.1.10261354.1397.27.3.11.9]

[ DOI: 10.22092/1SFJ.2018.117009 ]

Ol 2l pale lae

Wpl ojlac Syl SISl ey n IYAY

S, 5 &b, » (Foeniculum vulgare)

(Trichogaster Ji> aw ol,65 ol slacauwgs

Olpl s ele e trichopterus)

DOI: 10.22092 isfj. 2017.110.  .AO-36:(V)YY

110165

Bennetau-Pelissero, C., Breton, B.B.,
Bennetau, B., Corraze, G., Le Menn, F.,
Davail-Cuisset, B., Helou, C. and
Kaushik, S.J., 2001. Effect of genistein-
enriched diets on the endocrine process of
gametogenesis and on  reproduction
efficiency of the rainbow  trout
(Oncorhynchus  mykiss). General and
Comparative Endocrinology, 121(2):173-
187. DOI:10.1006/gcen.2000.7585

Cederroth, C.R., Zimmermann, C. and Nef,
S., 2012. Soy, phytoestrogens and their
impact on reproductive health, "Review".
Molecular and Cellular Endocrinology,
355:192-200.DOl: 10.1016/j.mce.
2011.05.049

Cleveland, BM., 2014. In vitro and in vivo
effects of phytoestrogens on protein
turnover in rainbow trout (Oncorhynchus
mykiss)  white  muscle. Comparative
Biochemistry and Physiology Part C:
Toxicology and Pharmacology, 165: 9-16.
DOI:10.1016/j.cbpc.2014.05.003

Folmar, L.C., Denslow, N.D., Rao, V.
Chow, M., Crain, D.A., Enblom, J,
Marcino, J. and Guillette, L.J., 1996.
Vitellogenin induction and reduced serum
testosterone concentrations in feral male
carp (Cyprinus carpio) captured near a
major metropolitan sewage treatment plant.
Aguatic Toxicology, 73:1-10. DOI:10.
1016/ j-aquatox.2005.03.021

VOV

0900 595l sl 00i 1S Bl L Wilgh o utinsi>
2 obeple ;o 5500 1 o b Gl o Jghes
05 S 5 ol Yo slo e b jne

:‘53'6,.\33;.&3
5 ;e olKiils Sk clber Jb colem b ol gub00
plosl a4 (AF/O-V-YYF) oBiils ] dagh Cdgles
Sl a8 g S il odiwsss awy (a5 s,

Syl co oMel |y o>

&bo
oxi g 8 hBlgmo g e yd ol (ogell
5 Oeiskng 8anSaS o ol IYAY e (I

(Oncorhynchus LS 55, Y158 oS
Gl 3 sl 5 Clay 56 o mykiss)
AFNET(Y) BV (s 4y s

DOI: 10.22059/JFISHERIES.2014.51644
9 p codly (Bolo wyp (wldS (b (Gt
» 08 U b IYRY wgp (Flole Sloy
2 Iewshlss o Guiiskng boo; Gl Slees
Slrl (plowls dlae 5 tol (Jrb S glacsl,
(V)Y Ml 58 4 pgle (Acipenser persicus)

ARAR

Pl Ol s agy oy AYAD B ( Slolloue
O (ool e (Ol 2D )33 Sl i (2l
AYAD bl ¥ o)led el Jlw ool
AL AY Sl=io
DOI: 10.22092/1SFJ.2006.113985

"6‘@‘" St o gm0l (gilmo o ‘éLb)-\.oao
SLAYAD cooe ‘Go.&l.h 9 -G ssosm “&-p
2 dorsienly g etz slagslsind
S ol Jeadss o See sty (Sp
s 4,25 . (Rutilus frisit Kutum) ;5 6L o
FOY-F71(F) 4
DOI: 10.22059/jfisheries.2017.63863

.,e“_g)Ubo 9 .0 “;ébpo o.>|)' Oyt b s‘sali


http://dx.doi.org/10.22059/jfisheries.2014.51644
http://dx.doi.org/10.22092/isfj.2006.113985
http://dx.doi.org/10.22059/jfisheries.2017.63863
http://dx.doi.org/10.22092/isfj.2017.110165
http://dx.doi.org/10.22092/isfj.2017.110165
https://www.sciencedirect.com/science/journal/00166480
https://www.sciencedirect.com/science/journal/00166480
https://doi.org/10.1006/gcen.2000.7585
https://doi.org/10.1016/j.mce.2011.05.049
https://doi.org/10.1016/j.mce.2011.05.049
https://doi.org/10.1016/j.cbpc.2014.05.003
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1469501/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1469501/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1469501/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1469501/
https://doi.org/10.1016/j.aquatox.2005.03.021
https://doi.org/10.1016/j.aquatox.2005.03.021
http://dx.doi.org/10.22092/ISFJ.2018.117009
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.3.11.9
https://isfj.ir/article-1-2016-en.html

[ Downloaded from isfj.ir on 2025-10-30 ]

[ DOR: 20.1001.1.10261354.1397.27.3.11.9]

[ DOI: 10.22092/1SFJ.2018.117009 ]

e Ale OlaadT 5 s Hu i3l g 05 Gl @lownas by,

u:\l.a.b‘)..\.u.a

Environmental Health
Perspectives, 104(10): 1096-1101.
PMID: 8930552

Fu, K.Y., Chen, C.Y. and Chang, W., 2006.
Application of a yeast estrogen screen in
non-biomarker  species  (Varicorhinus
barbatulus) with two estrogen receptor
subtypes to  assess  Xxenoestrogens.
Toxicology in Vitro, 21:604 - 612.
DOI:10.1016/j.tiv.2006.12.003

Jensen, K.M. and Ankley, GT., 2006.
Evaluation of a commercial kit for
measuring vitellogenin in the fathead
minnow (Pimephales promelas).
Ecotoxicology and Environmental Safty,
64:101:105.
DOI:10.1016/j.ecoenv.2006.02.011

Kausch, U., Alberti, M., Haindl, S,
Budczies, J. and Hock, B., 2008.
Biomarkers for exposure to estrogenic
compounds: gene expression analysis in
zebrafish (Danio rerio). Environmental
Toxicology, 23:15-24,
DOI:10.1002/tox.20306

Kiparissis, Y., Balch, G.C., Metcalfe, T.L.
and Metcalfe, C.D., 2003. Effects of the
Isoflavones Genistein and Equol on the
Gonadal Development of Japanese Medaka
(Oryzias latipes). Environmental Health
Perspectives, 111 (9):1158-1163.
PMID: 12842767

Meucci, V. and Arukwe, A., 2005. Detection
of vitellogenin and zona radiata protein
expressions in surface mucus of immature
juvenile Atlantic salmon (Salmo salar)
exposed to waterborne nonylphenol.

Morito, K., Hirose, T., Kinjo, J. and

Hirakawa, T., 2001. Interaction of
phytoestrogens with estrogen receptors
alpha and beta. Biological and
Pharmaceutical ~ Bulletin, 24:351-356.
DOI:10.1248/bph.24.351

Niazi, A., Ramezani, A. and Dinari, A.,
2014. GSTF1 Gene Expression Analysis in
Cultivated Wheat Plants under Salinity and
ABA  Treatments. Molecular  Biology
Research Communications, 3(1): 9-19.
PMID: 27843973

Orrego, R., Guchardi, J., Krause, R. and
Holdway, D., 2010. Estrogenic and anti-
estrogenic effects of wood extractives
present in pulp and paper mill effluents on
rainbow trout. Aquatic  Toxicology,
99:160-167.
DOI:10.1016/j.aquatox.2010.04.016

Pfaffl, M.W., 2001. A new mathematical
model for relative quantification in real-
time RT-PCR. Nucleic Acids
Research, 29(9):e45.

Sumpter, J.P. and Jobling, S., 1995.
Vitellogenesis as a biomarker for estrogenic

contamination of the aquatic
environment. Environmental Health
Perspectives, 103 (7):173-178.

PMID: 8593867

Yousefi Jourdehi, A., Sudagar, M,
Bahmani, M., Hosseini, SA., Dehghani,
AA. and Yazdani, M.A., 2014.
Comparative  study of dietary soy
phytoestrogens genistein and equol effects
on growth parameters and ovarian
development in farmed female beluga
sturgeon, Huso huso. Fish Physiology and
Biochemistry, 40: 117-128.

VOA


https://www.ncbi.nlm.nih.gov/pubmed/8930552
https://doi.org/10.1016/j.ecoenv.2006.02.011
https://doi.org/10.1002/tox.20306
https://www.ncbi.nlm.nih.gov/pubmed/12842767
https://doi.org/10.1248/bpb.24.351
https://www.ncbi.nlm.nih.gov/pubmed/27843973
https://doi.org/10.1016/j.aquatox.2010.04.016
https://www.ncbi.nlm.nih.gov/pubmed/8593867
https://link.springer.com/journal/10695
https://link.springer.com/journal/10695
http://dx.doi.org/10.22092/ISFJ.2018.117009
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.3.11.9
https://isfj.ir/article-1-2016-en.html

[ Downloaded from isfj.ir on 2025-10-30 ]

[ DOR: 20.1001.1.10261354.1397.27.3.11.9]

[ DOI: 10.22092/1SFJ.2018.117009 ]

Iranian Scientific Fisheries Journal Vol. 27, No.3

Identification of vitellogenin gene expression patterns in liver and ovary of Rutilus frisii
Kutum exposed to genistein and p-sitosterol
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Abstract:

The vitellogenin gene expression can be altered by some estrogenic plant compounds like
Genistein and B-sitosterol. Therefore, the measurement of vitellogenin gene expression can be
used as an indicator to determine their effect on reproductive performance of aquatic animals.
In order to evaluate the effects of genistein and B-sitosterol on the expression of vitellogenin
gene in the liver and ovary of Rutilus frisii Kutum, the fish were separately exposed to 3
levels of genistein and beta-sitosterol (500, 50 and 10 ng/L). After 21 days, the RNA
extracted and expression of vitellogenin gene in both the liver and ovary was investigated by
Real-time PCR. The results showed the level of vitellogenin gene expression in fish exposed
to genistein was higher in liver than control and B-sitosterol treatment. This difference was
not observed in the ovarian tissue. Because the main site of vitellogenin synthesis expressed
liver and it was controlled by endogenous estrogen (E;), so, it seems phytoesterogenic
compound such as genistein has been able to increase the relative expression of this gene in
fish Exposed to 500 ng/L.
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