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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)

10 1 A 59y |yl
FIVE- XY AR ETIANS V/AgE. N VE (aala)
¥IVa. YYP YIVEE- )50 ViosE- /- oP (a3 YO) Y
\AAENIEY YI¥AE-\° VIYOE. /- 0? (a0 0 Y
YIXYE VY VIVYE- VR IERE & (3o Vo) ¥f

el P00 s 0 s e (g5le] NS saimsyLiS (g 12 40 ey jud g,

ST 5 ) Gloles LY 5 ¥ ljled (ysn
3V Sl LY Glens s (P40 0) ailils (gl s
Cowdds ol (P<-/+0) o oanlive g,lo cixe B
LY oV ¥ sloylas (90 V0 53, ,0 a5 ols yLis ool
ails ghle ce BT L LY gV [l o) jles

P<+/-0)

3 Sheodiy wo s asls Sl Kl & by e s
P<-1+0) cels (sl ine BT ¥ ) sla s
o..\.mL.i.,oLg)bG;.mJ)b}‘Y)LA:JLg\"s\ 6[4%[.0.:5&
VY 5oy 0 oS ol plis bl ismes (P4/00) 0is

b OBl il £ (1 1Sleo) ()9 1 Elio sbd Lo g Wjgy o (Arfemia urmiana) gyl 4zt ;o ‘SLQ»J‘,T (1) Sloowsy:¥ Jeus

(n=Y

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)

a5l g8 oello Sy guiliglS ;YL 36 ot dansS T 3 g s

(GO o S5lS 5 JpngsSw) (Bl )S pasly (e pasly  (cdbeS pasly T
YYYEYYP OF £V F \MAESNA VYVES (b))

VALY INEEINE IREEIRE as£y? (30,5 YO) ¥

VOAEY YD \Tak e Yye2y® ALY (do,s B0 Y

AR fay£a? YEs£) . VYYEYP (o Vo) f

el P00 gl o s me (glel B sazas Lis gt p2 40 LSy ué By,

g i (P<2[00) oy ‘_g)‘éb_;.ga S lls
Yoo ) Glo)les )0 i j mpl cnl codlad o yieS
O oowlice

-

ool oo YT g sgans pl s 10 lailelupss (colos ax )51
03 Lm‘;osﬂ O ey i @T P FO DY PRS-
ol s 18 (ga wags 3590 Ll (2132 0 2 5
5 ol e st A1 bl e (sl 5]
L T Sl ] sl i Slge i
OYVE (S190,5) Wgd oo bpiowgwsST cpl jo

&ly e ymle o LCsp clile 5l onel cowsas b
oley S iali8l b as ols ylias eyl axb e slees |
LCsp cdale (b 5 Ll o LU al> 1o as y2 50 ui;.»“Lo)'T
ply o b Llls Jole ol o gle a4 .cdl als
9 kb b anslie )0 (6t Comlas (n byl oo
LCsp cdale zolis (cwyp j0 Guizman il ol ol
30 e Sdale ool cele A7 by ue o
Al o 50w SRS 0 iy 9 AU g (LUl slaal>
b Llbas oS5 by disS pl lgh so el Cawoay LU
e LgLa»lfo.‘:’)T g by Lllee o 4y el A7 Loy Do

1945 ol Lt () JS8) oS (slaps yl cdlad gl
sz edabie by )lens s (5,10 e OIS 555 ST
oS 3 ) Jlesd 3o mal ol edled (it (>4 0)
5 3k M}j Codled ol cnaline ¥l o Q—l odled
591 6 foigine IS Gl ¥ 5 ¥ slojless b ) las

P<-0)
T O3 s
LAFES
e O Y les
B s

8 oS 5 ol
o

FLE Py Lv]] L] Dl

a2l baodyT (o155 slams 3T caled Ol i ) S50
93 wlio b, gl o (Artemia urmiana) awg
39 o sxe g bl BB suird Lis (lusy s By 5>
(=Y )loo Bl il £ 1 SKleo) Cawl p<s/+d mhow
Figure 1: Changes in the digestive enzymes activity of

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