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Table 1: No Observed Effect Concentration (NOEC),
Lowest Observed Effect Concentration (LOEC) and
Median Lethal Concentration (LCsy) of cypermethrin
insecticide on Artfemia urmiana
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Table 2: Growth performance (mm) of Artemia urmianain different days and treatments (Mean £ SD, n=3)
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Table 3: Survival of Artemia urmianain different days and treatments (Mean + SD, n=3)
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Table 4: Antioxidative indices of Artemia urmianain different days and treatments (Mean £ SD, n=3)
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Figure 1: Changes in the digestive enzymes activity of

Artemia urmiana in different treatments (Mean £ SD,
n=3)

2 e il gl Colld glan (i 5 S
ols Hlis bl (! fuizren 0l snalice V 5 ¥ slolens
Yoo


https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.1.9.8
http://isfj.ir/article-1-2675-en.html

[ Downloaded from isfj.ir on 2025-09-07 ]

[ DOR: 20.1001.1.10261354.1402.32.1.9.8 ]

5 ool Sl pgem 5 oar VT alexr 5l o
o olgS 5o e oyl byl 5 sl 3]
By 50 i g zly @ ol 1y Slogzae (See (e
Ay (melS gl F 5 rels aslsl jo g 0iS e slaydss
sl San ¢ o5 3| (Kasumyan, 2000) ves - #,
5 LSaluil 4y 035 il 5 Jsho oz Goyb l pyans
el 2515 bl el mhaw o &l Jlee!
Cong et al., 2009; Rudnicki et ) wsis o, zals

.@l., 2009; Aggarwal et al., 2013

Al slajg) 50 Grresmle po cbile S0 o)
) cilises o dale b Los )T agrlye 457 8ls 5LES e
2 Sleoasy mals ceel ()90 slajy,y (soled 50 p
33 Sl yeS (S5 e (sled )3 a5 sk
33 en A ey 5o s g b odd p (sl sl e
Sg LC50 RIS Yo QSEL’ U’t’)j)i Ja.».?u as v )Lo..u
O Al odyd aall 09,5 L (g,lo cixe S
50 led)] e g S pe iy Ll b aS 0l asuie
alllas )3 cdl palS (nytemle e b oag2lee
els wls e, (V-)2) Dezfuli 4 Alishahi
g odale aolelas ols oyLas Artemia salina Sleows;
ollslis s SIS sla ST L aglye lo e
2,4-dichlorophenoxy acetic g ;51 wo;jeads
50 sleodiy o ys mals 5 wlal iolj8l & e acid
Sy LB g elivde oo (ries 0l poas Ao
LU oy Oldgl by addllas L5 (VYR)
o yd Lasli a5 al ool las deg,l 4zl o sles ]
e (29)bg; Oley D g cbale gl L Gleews;
o, el (Ve + ) ol SKen g Carriquiriborde .csb
(Odontesthes bonariensis) . lalasz Slows;
ol @l 50,8 (IS ) e mle o b agrlge 5o
Pl Bl Sl es ol g mls b Sldlae
VoV slajles 10 (o290 10 5 V) slags; (Sleons;
ol Ll il 2als o cdale 258l L ol adllae
axgi baS 0,5 lo a5eF pl )lg8 oo 05ud o Sre B
DA (hyen oSl el g DLl il g e Sl @
ORI Lo b anslie 10 F las slales)] e 5 Sy

bl oYU ol sl olas (s i Caglie
50 bbb b anlis 1o pgans g laoai¥T ol 5o Ls)]
ol e LS wad 518 ke olallae
SLOESMN ) Coles Glie 5 L3, W)l SlsSee
Syzge o b LS| 5o daes slaoan¥T il 5o calises
5 s> (Chiarelli et al., 2019) coul ooy ;Lo
oo ilizee slocbale 56 oy 0 OYAA) o) Ken
2 Onlh sl o)l azlys sleadyl gt
Lo hlbie a2 Coms oS Gorml 2l 0] JLso a2 5 b LU
bbb b asolio o L als o iy Cuglia LYo 51,
gl 55 Gl o5 Gl cal 1y 50 s
@ e (b al o b anglie ;o (LUt al> 5o 3 Lo
@ Slge i iz Cqx gl il Sad ol
Ol ame Glaoan ¥l Cdx o] Jlis 4 5 eads
b sl )5 s T Cnglin alo o (1 3 g 31 s o0

OYA (0 5 sma) ol a8 il
Ol Ghgp i slajg, 55 (e ol e 36 W
Aoy Vo a5 oy o ole g ale o i a5 ol
S sysbar il oy Ghals 1) S in i w05 LCso
o3 los (pl 30 0B, (S (S50 Slaje) (soles 5o
5V Glo,les ;0 a5 LG auo,0 00 9 VO slacdale o
Qiils (g lo gime B hy9m A g, 0wl colazul Y
S b los cnl (e 4z STV0 )Y slaje, 5o s
il mals lales )T o) Ll s saslie gl sae
o ls Ol s aliBie pgans Ol 151 goanie Slallas
PR Ghagh @l b aS ws IS ol e as,
poeobly 9 S5 Dl Canons 15U (o) 0 il (Sl
Artemia franciscana g Ll | Les,T sladaisS o) 5
bifion V) 5V B slajy, yo ol (nSile a5 ol las
(Asadpour et al., 2012) cusls als clale 58l
LV ) oL, 4 Carriquiriborde alie asms
srm pboleaz wd) AalS p (n e pmle mw Ol
5 Pl as 055 (Odontesthes bonariensis)
5 lerdon Glagal jshies 5 sl slaks,
pooms b dgzlse 0 0, Ghals Jolse 51 b5l o35l 508
Olyeetd S Gl ladss JL3) wl lgie Glie


https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.1.9.8
http://isfj.ir/article-1-2675-en.html

[ Downloaded from isfj.ir on 2025-09-07 ]

[ DOR: 20.1001.1.10261354.1402.32.1.9.8 ]

OLKen 5 (sl

G855, (Limon-Pacheco and Gonsebatt, 2009)
STy b st g, 55 YU 31 colled ol
1o s ;0 w1 98l o bLI | cls Sbgemns
p_v).a] ‘51.‘4‘ Ms ] D) uLu‘ Le @‘M‘tsu—‘
Bgomd G g 5l g0l g5 Slacadgalie 4y 2 VLIS
Valavanidis et al., ) ¢l ;5815 O slo g0 4
Sl 5l 5, 55l> jslaie 4 YU (ol 4o (2006
oS g edlad b bL3 | s g 4y 1, HOp il
Limon-Pacheco and ) ssi oo yuts jl 5Ugemnd
035665 w3l clad 5 pae (Gonsebatt, 2009
0 Loyl 6,50 sl pols adlas s jlacasTy,
P oSy 05Ul el 5l o il Lyl
$lp pY pUly casmslis Pl ol Jolate cdles
ol Il epmy sl pSly eSS
cdled yol> adlas o (Schneider et al., 2005)
Sgy ol il alS g ke 2530 L oSl ss elle
J sleasss oy il 5l ab Yol zals
Sl 4y cwla sl slas slaond GsemlannSTn
colled zalS g 358 oo 4Ll suilonS] Loyl 5L
OgewldanSTy (g5le s Tz 10 B pas cnimslis o

Jafari etal., 2012) coolaa )
lises slacdale 1o o temle o ol aslllas o
slad,l )18 Glam Bl culled zhw rals cels
28U Gt Wl 5T 0l a4zl
oled 50 Bl ol el ol Gl e b oagalse
Ja.n.erwﬁldleL:_eM e&Lu}ﬁj}lﬁfJM}si)axﬂ)é
Slas dacdale plo o L Chp oo yo Ve v cdale o
550 ST T cdlad ols ples | cenlS ol s
3 Sl o sdalie jo wpl ol jo talS Wiy,
else o baoa¥T ey sl 1o (23155 lap T colled
(S O 5 5 2 Olien 5l £95 Ogzren Al
2 AL boaYT 5 pgeus (Ramesh et al., 2017) s ls

o 8ls 0y50 ,0 blLijl pl 50 iy culy gl

(Taylor etal., 1998) o 3,155
Bgemrd deaSTpgm w3l Collad Ol yis Wg) o)
S0 aSsyeba cuils iyl ol s als o |,
ol et mhaw g 5eS e F g YT lales
VB o031 cudlad jo g, ol lie 0 saslive o 5]
KR JUUPS PES L I RVOWL S JUREIPOC 3N L JPUR] RUO [PE- BV PR
Ol s Qg uiored 09 Sgpedio oo 3 ol Codlad alS
bl 45 o cdale T8I L ols lis asalligs oyslle
el ol sl ol s mhu il
Camons 1 gy b (Y1 F) ] Ken ¢ Gambardella
SoST T slaps 51 cdled 5 (SNO) a8 o]
sloe Bl el a5 ws s 3,55 Artemia salina
o ol b aglee )3 LAl el (estlS g VB
L Ologzge plu 0550 50 bl peed alic a8l als
o sme pals  Jle gl o 3155 el glaoasY]
agxlye 53 VB 5 b gannd 0S5 (sloe 35T Codlad
Saess] e samsplis s s s wibe b
35 (Ve o V) o, Ken o Federici .@nd Osobase, 2005
YU ol silanS] Gl 2l gy o
NN FEFELERVIVRE SN T R )
el o5 393l b agzlge jo S 2l SlawST S
ST sy w2l ol adlas s .2dl
Vsl jlod 5o pos mly glocale b agrlge )0 Sbgonns
5 3151 sla JISaol, Bl gz 5 s s i [, ¥ g
Rumley and ) sls cos (g3l s anl g o oS 5
F ol )0 oo cdale o381 eoia, (Paterson, 1998
EBS a1 slaJIGsl, mlBl T Jlis 4 g
Oial8l el ol cudled g SOy Lued )T SlowST ]
sl e 2B o sl bgenss aenST g 28l
ST a1y ST g slo gl g sl 0131 sla SIS0,

B9 oo i Hl0 guilonST ol (S b aglge


https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.1.9.8
http://isfj.ir/article-1-2675-en.html

[ Downloaded from isfj.ir on 2025-09-07 ]

[ DOR: 20.1001.1.10261354.1402.32.1.9.8 ]

l, YL gl A Urmiana sla L .occisls guw YU
ol 05> I VL slacdale 5 wae SYsb (g)bs, o
(LCsp aoyo Vo o) s (oYL clale Jl cggomma jo aisls
Giliea oo Sasalsn b 5 ooy end slagasla

o ladile ol 3l i Las )] S

&b

LCxy Oyt AR g ‘693"°°‘9‘;‘:’l‘?5 9 - (o> )
S Alizee =150 )3 ponasls e e (o2 9
a=e Artemia urmiana awg,l axb,s b,
OY-FF  :(1) Yo olpl oo ke
DOI:10.22092/ISFJ.2017.109975

VAT ] ddid 9.0 oo & o Slméls ol o
dgo Olpl )3 S Gle pen o pde (oS
Ao YV alS slacs o § SBT Sliios

ollaxl g, slbdle co pae slaal, IYAY o i)
Ao Y- e oBuils sl

AVAD iy ol 9l o Sloal D (5395 ey o iins
o b Dunaleiia salina > 55 ol il
Lactobacillus ~ Sisuspm 3 mp g9 posS
5 Oy oy 43355 Ay sl asLs ,» rhamnosus
ale Artemia franciscana o ,> sloow! coS 5
DOL:  ¥eV-Y\Y ()VF fpl odld ooke
20.1001.1.10261354.1396.26.1.17

o AW w0 gy Hlak g o Bliale
Aagyl 4zl )d lead )T (hU 50 0,8 Ol,59l Covens
FA-0F (MY ((SKijpals g s ipghy alxe

sfaily ol )lacsl . 5550 gmg,0u053; NYVYF o Slgo S
Ao YY ool e

(B 0 & (S o (SR . (S
Oliee 2 o SG IYAA LB Bgxbw 05 9.&
4 Cows Artemia urmiana el cowles
pole alme ogihs (iSopts cilihe slackl
YY-AD (N F b wilio g (55)9laS

ogm b 818 Slamyl @iy 5 ads el
= (Amiard-Triquet et al., 2012) uuS o Jlos!
» LQO;.\...)YT 9 Poow )—le OMQQL&J (GO Sldlao
OLKea s Wang .og bl 2o)ls5 slaes 3l colled
s3le ealoazy (515 (slame 3T Sllad alS (V- 10)
5 e 3456 L ag>lge o (Epinephelus coioides)
Fyore 55 Olealoazn ()55 sla 3l S5 calise
U6 cdale gulydl as” ols oLlas (Cyprinus carpio)
& -dain, 2009) o e 31 ol culled zals cels
Lo 5T cudlad mlans 1o &l s a5 ol (yLas b iagh
Loagzlse o plole alie oo oLl nlo (2315
bS5l aisS 9 Pallll 05T colled 5gs laoasy Y
, Haliotis sieboldii 4 Sulculus diversicolor
95 9 p3odlS e 4y 035l (2355 Lo b 250k,
olii=e yoen (Hsieh et al., 2008) cusls zals
Ll g g e b ag>lg0 4o (Corbiculastriatella)
o (Sepia offisinalis) S o ols 5Ly, ST o0 5]
el cdled 2al5 2 USG5 315 0,8 b (29,
Xo,S LS 1, (Perna viridis) e Bawo
Sabapathy and Teo, 1992; Zambare and )
ol » ,9as (Mahajan, 2001; Le Bihan etal., 2004
‘_gl.er.w‘ ‘)u,u.u ‘L:)‘).MJ JL@.C‘ L: LQOMY] 9 Pgoww S el
Sl @iy Ol O JUis a5 S (o0 a5 3]
o SlaS 5 nl Hea Grizmes b ge G20l 55155
9 W) QN ey s‘&.c 0‘946‘51‘:9@;;)‘).@' u.CL)
Suzer et) wigs oo oo 3l slocudled oo s Coge

.@l., 2006
ol Olgse Beizs cpl 5l sael Cavots i 4 axg b
4 e ol glachile o (S (n eyl g 45 0,5
30 P el e 5 0l g Sloodiy oo yials
A) apeg)l azlys byl Sosslsnid 5 Sl Jloel
@ o ol Sl a9 Pl g aldl .ol (Urmiana
Sl (S Loty s 53 5 (295095 Oloj ke ol 50
slocdble (o1, Sleos) o yieS a Ll a5 s, sba


https://doi.org/10.22092/isfj.2017.109975
https://doi.org/10.22092/isfj.2017.109975
https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.1.9.8
http://isfj.ir/article-1-2675-en.html

[ Downloaded from isfj.ir on 2025-09-07 ]

[ DOR: 20.1001.1.10261354.1402.32.1.9.8 ]

OLKen 5 (s L8

Aggarwal, V., Deng, X., Tuli, A. and Goh,
K.S., 2013. Diazinon- chemistry and
environmental fate: A California perspective.
In:  Whitacre D.M. (Ed.). Reviews of
Environmental Contamination and
Toxicology, 223: 107-140. DOl:
10.1007/978-1-4614-5577-6_5

Agh, N., Van Stappen, G., Razavi Rouhani,
S.M. and Sorgeloos, P., 2008. Life cycle
characteristics of Artemia populations from
Iran. Pakistan Journal of Biological Sciences,
11(6): 854-61. DOL:
10.3923/pjbs.2008.854.861

Alishahi, M. and Dezfuly, T.Z., 2019.
Comparative toxicities of five herbicides on
nauplii of Artemia franciscana as an
ecotoxicity bioindicator. Iranian Journal of
Fisheries Sciences, 18(4): 716-726. DOI:
10.22092/ijfs.2019.118284

Amiard-Triquet, C., Amiard, J.C. and
Rainbow, P.S., 2012. Ecological biomarkers:
indicators of ecotoxicological effects. CRC
Press, United States of America. pp 279-306.

APHA (American Public Health Association),
1992. Standard Methods for the Examination
of Water and Wastewater, 18" edition.
American Public Health Association,
Washington, D.C. pp 349 -351.

Asadpour, Y.A., Nejatkhah Manavi, P. and
Baniamam, M., 2012. Evaluating the
Bioaccumulation of Nickel and Vanadium
and their effects on the growth of Artemia
urmiana and A. franciscana. Iranian Journal
of Fisheries Sciences, 12(1):183-192. DOI:
20.1001.1.15622916.2013.12.1.15.8.

Asztalos, B., Nemcsék, J.G., Benedeczky, I.,
Gabriel, R., Szabo, A. and Refaie, O.J.,
1990. The effects of pesticides on some
biochemical parameters of carp (Cyprinus
carpio L.). Archives of Environmental
Contamination and Toxicology, 19(2): 275-
282. DOI: 10.1007/BF01056097.

Ates, M., Daniels, J., Arsalan, Z. and Farah,
1.O., 2013a. Comparative evaluation of
impact of Zn and ZnO on brine shrimp
(Artemia salina) larvae: effects of particle
size and solubility on toxicity. The Royal
Society of Chemistry, 15: 225-233. DOI:
10.1039/c2em30540b

Ates, M., Daniels, J., Arsalan, Z., Farah, 1.O.
and Rivera, H.F., 2013b. Effects of aqueous
suspensions of titanium dioxide nanoparticles
on Artemia salina assessment of nanoparticle
aggregation, accumulation and toxicity.
Euvironmental Monitoring and Assessment,
85: 3339-3348. DOI: 10.1007/s10661-012-
2794-7

Aydin, R. and Kopriicii, K., 2005. Acute
toxicity of diazinon on the common carp
(Cyprinus carpio L.) embryos and larvae.
Pesticide biochemistry and physiology, 82(3):
220-225. DOI: 10.1016/j.pestbp.2005.03.001

Barahona, M.V. and Sanchez-Fortun, S.,
1999. Toxicity of carbamates to the brine
shrimp Artemia salina and the effect of
atropine, BW284c51, iso-OMPA and 2-PAM
on carbaryl toxicity. Environmental
Pollution, 104(3):  469-476. DOl:
10.1016/S0269-7491(98)00152-3

Brix, K.V., Cardwell, R.D. and Adams, W.J.,
2003. Chronic toxicity of arsenic to the Great


http://dx.doi.org/10.1007/978-1-4614-5577-6_5
https://doi.org/10.3923/pjbs.2008.854.861
https://doi.org/10.1007/bf01056097
http://dx.doi.org/10.1016/j.pestbp.2005.03.001
https://doi.org/10.1016/S0269-7491\(98\)00152-3
https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.1.9.8
http://isfj.ir/article-1-2675-en.html

[ Downloaded from isfj.ir on 2025-09-07 ]

[ DOR: 20.1001.1.10261354.1402.32.1.9.8 ]

Salt Lake brine shrimp, Artemia franciscana.
Ecotoxicology and Environmental Safety, 54:
169-175. DOL: 10.1016/s0147-
6513(02)00054-4

Brix, K.V., Gerdes, R.M., Adams, W.J. and
Grosell, M., 2006. Effect of copper,
cadmium, and zinc on the hatching success of
brine shrimp (Artemia franciscana). Archives
of Environmental Contamination and
Toxicology, 51: 580-583. DOI:
10.1007/s00244-005-0244-z.

Carriquiriborde, P., Diaz, J., Lopez, C,,
Ronco, G.E. and Somoza, A.M.G., 2009.
Effects of Cypermethrin chronic exposure
and water temperature on survival, growth,
sex differentiation, and gonadal
developmental stages of Odontesthes
bonariensis (Teleostei). Chemosphere, 76:
374-380. DOI:
10.1016/j.chemosphere.2009.03.039

Chiarelli, R.; Martino, C. and Rocheri, M.C.,
2019. Cadmium stress effects indicating
marine pollution in different species of sea
urchin  employed as environmental
bioindicatos. Cell Stress Chaperones, 24(4):
675-687. DOI: 10.1007/s12192-019-01010-1.

Cong, N.V., Phuong, N.T. and Bayley, M.,
2009. Effects of repeated exposure of
diazinon on cholinesterase activity and
growth in snakehead fish (Channa striata).
Ecotoxicology and Environmental Safety,
72(3): 699-703. DOI:
10.1016/j.ecoenv.2008.10.007.

Coutteu, P., 1996. Micro- algea. In: Lavens, P.
and Sorgeloos, P. (eds) Manual on the

production and use of the live food for
aquaculture. FAO, Rome, PP 9-60.

De Prado, R., Jorrin, J. and Garcia-Torres,

L., 2012. Weed and crop resistance to
herbicides. Springer Science & Business
Media, Berlin, Germany. 356 p.

Federici G., Shaw B.J. and Handy, R.D.,

2007. Toxicity of titanium dioxide
nanoparticles to rainbow trout
(Oncorhynchus mykiss): gill injury, oxidative
stress, and other physiological -effects.
Aquatic Toxicology, 84(4): 415-430. DOI:
10.1016/j.aquatox.2007.07.009.

Gambardella,C., Mesaric, T., Milivojevic, T.,

Sepcic, K., Gallus, L., Cabone, S,
Ferrando, S. and Fammali, M., 2014.
Effects of selected metal oxide nanoparticles
on Artemia salina larvae evaluation of
mortality and behavioral and biochemical
responses. Environmental Monitoring and
Assessment, 186(7): 4249-4259. DOI:
10.1007/s10661-014-3695-8.

Hill, LLR., 1989. Aquatic organisms and

pyrethroids. Pesticide Science, 27(4): 429-
457. DOI: 10.1002/ps.2780270408

Hsieh, M.S., Yin, L.J. and Jiang, S.T., 2008.

Purification and characterization of the
amylase from a small abalone Haliotis
sieboldii. Fisheries Science, 74(2): 425-432.
DOI: 10.1111/j.1444-2906.2008.01540.x

Jafari, M., Salehi, M., Asgari, A., Ahmadi, S.,

Abbasnezhad, M., Hajihoosani, R. and
Hajigholamali, M., 2012. Effects of
paraoxon on serum biochemical parameters
and oxidative stress induction in various
tissues of Wistar and Norway rats.


https://doi.org/10.1016/s0147-6513\(02\)00054-4
https://doi.org/10.1016/s0147-6513\(02\)00054-4
https://doi.org/10.1016/j.chemosphere.2009.03.039
https://doi.org/10.1002/ps.2780270408
https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.1.9.8
http://isfj.ir/article-1-2675-en.html

[ Downloaded from isfj.ir on 2025-09-07 ]

[ DOR: 20.1001.1.10261354.1402.32.1.9.8 ]

OLKen 5 (sl

Environmental Toxicology Pharmacology,
34: 876-887. DOI:
10.1016/j.etap.2012.08.011.

Jain, K.L., 2009. Chronic effects of heavy
metals on the activity of some digestive and
metabolic enzymes in Cyprinus carpio.
Annals of Biology, 25(1): 63-67.

Kasumyan, A.O., 2000. Effects of chemical
pollutants on foraging behavior and
sensitivity of fish to food stimuli. Journal of
Ichthyology, 41(1): 76-87.

Krishnakurmar, P.K., Dineshbabu, A.P.,
Sasikumar, G. and Bhat, G.S., 2007.
Toxicity evaluation of treated refinery
effluent using brine shrimp (Artemia salina)
eggs and larval bioassay. Fishery
Technology, 44: 85-92.

Lan, C.H. and Lin, T.S., 2005. Acute toxicity
of trivalent thallium compounds to Daphnia
magna. Ecotoxicology and Environmental
Safety, 61(3): 432-435. DOL:
10.1016/j.ecoenv.2004.12.021

Le Bihan, E., Perrin, A. and Koueta, N., 2004.
Development of a bioassay from isolated
digestive gland cells of the Cuttlefish Sepia
officinalis L. (Mollusca, Cephalopoda):
Effect of Cu, Zn and Ag on enzyme activities
and cell viability. Journal of Experimental
Marine Biology and Ecology, 309(1): 47-66.
DOI: 10.1016/j.jembe.2004.03.007

Ledwozyw, A., Michalak, J., Stepien, A.K.
and Adziolka, A., 1986. The relationship
between plasma triglycerides, total lipids and
lipid peroxidation products during huma
atherosclerosis. Clinica Chimical Acta, 155:

275-284. DOI:
8981(86)90247-0.
Leis, M., Manfra, L., Taddia, L., Chicca, M.,
Trentini, P. and Savorelli, F., 2014. A
Comparative toxicity study between an

10.1016/0009-

autochthonous Artemia and a non-native
invasive species. Ecotoxicology, 23 (6):
1143-1145. DOI: 10.1007/5s10646-014-1252-
4.

Libralato, G., 2014. The case of Artemia spp. In
nanoecotoxicology. Marine Environmental
Research, 101: 38-43. DOI:
10.1016/j.marenvres.2014.08.002

Limon-Pacheco, J. and Gonsebatt, M.E.,
2009. The role of antioxidants and
antioxidant-related enzymes in protective
responses to environmentally induced
oxidative stress. Mutation Research- Genetic
Toxicology and Environmental Mutagenesis,
674:137-47. DOI:
10.1016/j.mrgentox.2008.09.015.

Mansingh, A. and Wilson, A., 1995. Insecticide
Contamination of Jamaican Environment lii.
Baseline Studies on the Status of Insecticidal
Pollution of Kingston Harbor. Marine
Pollution Bulletin, 30: 640-645. DOI:
10.1016/0025-326X(95)00038-0O

Milam, C.D., Farris, J.L. and Wilhide, J.D.,
2000. Evaluating mosquito control pesticides
for effect on target and nontarget organisms.
Archives of Environmental Contamination
and Toxicology, 39(3): 324-328. DOI:
10.1007/s002440010111.

Nunes, B.S., Carvalho, F.D., Guilhermino,
L.M. and Stappen, G.V., 2006. Use of the
genus Artemia in ecotoxicity testing.

\oF


https://doi.org/10.1016/j.ecoenv.2004.12.021
https://doi.org/10.1016/j.jembe.2004.03.007
https://doi.org/10.1016/j.marenvres.2014.08.002
https://doi.org/10.1016/0025-326X\(95\)00038-O
https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.1.9.8
http://isfj.ir/article-1-2675-en.html

[ Downloaded from isfj.ir on 2025-09-07 ]

[ DOR: 20.1001.1.10261354.1402.32.1.9.8 ]

Environmental Pollution, 144: 453-462. DOI:
10.1016/j.envpol.2005.12.037.

Okolie, N.P. and Osobase, S., 2005.

Cataractogenic potential of cyanide-induced
oxidative stress in rabbits. Global Journal of
Pure and Applied Sciences, 11(1): 57-62.
DOI: 10.4314/gjpas.v11i1.16461

Pimentel, D., 2005. Environmental and

economic costs of the application of Pesticide
Primarily in United States Environment.
Development and Sustainability, 7(2): 229-
252.

Qu, R., Feng, M., Wang, X., Qin, L., Wan, C.,

Wang, Z. and Wang, L., 2014. Metal
accumulation and oxidative stress biomarkers
in liver of freshwater fish Carassius auratus
following in vivo exposure to waterborne
zinc under different pH values. Aquatic
Toxicology, 150(2): 9-16. DOl:
10.1016/j.aquatox.2014.02.008.

Ramesh, R., Dube, K. Reddy, AK,

Rangacharyulu, P.V., Venkateshwarlu, G.
and Jayasankar, P., 2017. Effect of varying
protein levels on growth and digestive
enzyme activities of pengba Osteobrama
belangeri (Valenciennes, 1844). Indian
Journal of Fisheries, 64: 206-213.

Rudnicki, C.A.M., Melo, G.C., Donatti, L.,

Kawall, H.G. and Fanta, E., 2009. Gills of
juvenile fish piaractus mesopotamicus as
histological biomarkers for experimental
sublethal contamin- ation with the
Organophosphorus Azodrin® 400. Brazilian
Archives of Biology and Technology, 52(6):
1431-1441. DOL: 10.1590/S1516-
89132009000600015

Rumley, A.G. and Paterson, J.R., 1998.
Analytical aspects of antioxidants and free
radical activity in clinical biochemistry.
Annals of Clinical Biochemistry, 35: 181-
200. DOI: 10.1177/000456329803500202.

Rungraungsak-Torrissen, K., 2007. Digestive
efficiency, growth and qualities of muscle
and oocyte in Atlantic salmon (Salmo salar
L.) fed with krill meal as an alternative
protein ~ source. Journal of Food
Biochemistry,  31:  509-540. DOl:
10.1111/J.1745-4514.2007.00127.X

Sabapathy, U. and Teo, L.H., 1992. A kinetic
study of the a-amylase from the digestive
gland of Perna viridis L. Comparative
Biochemistry and Physiology, 101:73-7.
DOI: 10.1016/0305-0491(92)90160-S

Schneider, C.D., Barp, J., Ribeiro, J.L.., Bello,
K.A. and Oliveira, A.R., 2005. Oxidative
stress after three different intensities of
running. The Canadian Journal of Applied
Physiology, 30:723-34. DOI: 10.1139/h05-
151

Suzer, C., Saka, S. and Firat, K., 2006. Effects
of illumination on early life development and
digestive enzyme activities in common
pandora Pagellus erythrinus L. larvae.
Aguaculture,  260(1): 86-93. DOI:
10.1016/j.aquaculture.2006.06.025

Taylor, G., Baird, D.J. and Soares, A.M.,
1998. Surface binding of contaminants by
algae: consequences for lethal toxicity and
feeding to Daphnia magna. Environmental
Toxicology Chemistry, 17: 412-419. DOI:
10.1002/etc.5620170310


https://doi.org/10.4314/gjpas.v11i1.16461
https://doi.org/10.1590/S1516-89132009000600015
https://doi.org/10.1590/S1516-89132009000600015
https://doi.org/10.1016/0305-0491\(92\)90160-S
http://dx.doi.org/10.1016/j.aquaculture.2006.06.025
https://doi.org/10.1002/etc.5620170310
https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.1.9.8
http://isfj.ir/article-1-2675-en.html

[ Downloaded from isfj.ir on 2025-09-07 ]

[ DOR: 20.1001.1.10261354.1402.32.1.9.8 ]

OLKen 5 (sl

Treasurer, J.W. and Wadsworth, S.L., 2004,

Interspecific comparison of experimental and
natural routes of Lepeophtheirus salmonis
and Caligus elongatus challenge and
consequences for distribution of chalimus on
salmonids and therapeutant screening.
Aquaculture research, 35(8): 773-783. DOI:
10.1111/j.1365-2109.2004.1100.x

Valavanidis, A., Vlahogianni, T., Dassenakis,

M. and Scoullos, M., 2006. Molecular
biomarkers of oxidative stress in aquatic
organisms in relation to toxic environmental
pollutants. Ecotoxicology and Environmental
Safety, 64(2): 178-189. DOI:
10.1016/j.ecoenv.2005.03.013.

Varo, 1., Serrano, R., Navarro, J.C., Lépez,

F.J. and Amat, F., 1998. Acute lethal
toxicity of the organophosphorus pesticide
chlorpyrifos to different species and strains
of Artemia. Bulletin of Environmental
Contamination and Toxicology, 61(6): 778-
785. DOI: 10.1007/s001289900828

Varé, 1., Navarro, J.C., Amat, F. and

Guilhermino, L., 2002. Characterisation of
cholinesterases and evaluation of the
inhibitory potential of chlorpyrifos and
dichlorvos to Artemia salina and Artemia
parthenogenetica. Chemosphere, 48: 563-
569. DOI: 10.1016/s0045-6535(02)00075-9

Wang, T., Long, X., Cheng, Y., Liu, Z. and

Yan, S., 2015. A comparison effect of copper
nanoparticles versus copper sulphate on
juvenile Epinephelus coioides: growth
parameters, digestive enzymes, body
composition, and histology as biomarkers.
International Journal of Genomics, 2015:
783021. DOI: 10.1155/2015/783021.

Wengatz, 1., Harris, A.S., Gilman, S.D.,

Wortberg, M., Kido, H., Szurdoki, F.,
Goodrow, M.H., Jaeger, L.L., Stoutamire,
D.W., Sanborn, J.R. and Gee, S.J., 1996.
Recent developments in immunoassays and
related methods for the detection of
xenobiotics. ACS Symposium Series 646
(Environmental Immunochemical Methods).
American Chemical Society Washington, D.
C. pp 110-126.

Yazdanparast, R., Bahramikia, S. and

Ardestani, A., 2008. Nasturtioum officinale
reduces oxidative stress and enhances hyper
cholesterolaemic rats. Chemico- Biological
Interactions,  172: 176-184. DOl:
10.1016/j.cbhi.2008.01.006.

Zambare, S.P. and Mahajan, A.Y., 2001.

Heavy metal (copper and mercury) induced
alterations in the enzyme secretory activity of
hepatopancreas of a freshwater bivalve
Corbicula striatella. Pollution Research,
20(1): 143-146.


https://doi.org/10.1111/j.1365-2109.2004.1100.x
http://dx.doi.org/10.1007/s001289900828
https://doi.org/10.1016/s0045-6535\(02\)00075-9
https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.1.9.8
http://isfj.ir/article-1-2675-en.html

[ Downloaded from isfj.ir on 2025-09-07 ]

[ DOR: 20.1001.1.10261354.1402.32.1.9.8 ]

Iranian Scientific Fisheries Journal Vol. 32, No. 1

Changes in growth, survival, and some physiological indices of Urmia Lake Artemia
(Artemia urmiana) under chronic toxicity of Cypermethrin insecticide

Bakhtiyari R."; Sarvi Moghanlou K.'"; Atashbar Kangarloei B.%; Imani A.'; Pourahad Anzabi
M.!

*k.sarvimoghanlou@urmia.ac.ir

1- Department of Fisheries, Faculty of Natural Resources, University of Urmia, Urmia, Iran.
2- Department of Ecology and Resources management, Artemia and Aquatic animals Institute,
University of Urmia, Urmia, Iran.

Abstract

Regarding the use of cypermethrin insecticide in agriculture in West Azerbaijan and the
possibility of its entry into the Urmia Lake, the present study was conducted to investigate the
effect of cypermethrin on growth, survival, and some physiological parameters of Artemia
urmiana. For this purpose, the LC50 of cypermethrin for 24, 48, and 96 hours in the nauplii, post-
larva, and adult stages were obtained using the probit test. The average LCsy 0f 96 hours was used
to study the effect of chronic toxicity. Then, the Naplii was cultured in 4 treatments including the
control group, 25% LCso, 50% LCso, and 100% LCsx for 15 days. At the end of the experiment,
growth, survival, antioxidant enzymes activity, and digestive enzymes activity of the whole body
were evaluated. The results showed that different concentrations of cypermethrin decreased the
growth and survival of A. urmiana (p<0.05) and the amount of this decrease depended on the age
of Artemia and the exposure duration. The highest decrease in growth and survival of different
life stages of A. urmiana was observed in the 100% LCs, group. The results of antioxidant
enzymes activity showed that cypermethrin decreased the levels of superoxide dismutase,
catalase, and malondialdehyde (p<0.05), but there was no change in the activity of glutathione
peroxidase (p>0.05). Also, the activities of lipase and alpha-amylase enzymes were decreased
(p<0.05), but no significant difference was observed in the alkaline protease activity (p>0.05). In
conclusion, the cypermethrin insecticide decreased the growth, survival, and antioxidant and
digestive enzymes activities in A. urmiana.

Keywords: Cypermetherin insecticide, Growth, Antioxidant enzymes, Digestive enzymes,
Artemia urmiana
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