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in whiteleg shrimp

Table 1: Different concentrations of silver nitrate treatment with control group for chronic toxicity testing

Control treatment

Treatment 1

Treatment 2

Treatment 3

Treatment 4

10% LCso (0.0084
mg/L)

25% LCso (0.021
mg/L)

50% LCx (0.042
mg/L)

75% LCs (0.063
mg/L)

b
b 658 3 o, Sl 2 LCso pens 3l Jol> o
VY A XF glaoley 3 O Olsme 48 513 OLES o8 Ak
S PP RVAVAN SPRVANEYI ) RLYA ARSI VINUIVIRL
(Table 2) —ul J s

Table 2: Median lethal concentration
(MeanzSD) of silver nitrate in Litopeaneus

vannamei
Exposure time (h) LCso value (mg/ L)
24 0.79 £ 0.066
48 0.52 + 0.055
72 0.3 = 0.067
96 0.084 = 0.017
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Table 3: Changes in superoxide dismutase activity (U/ml) of whiteleg shrimp hepatopancreas in different
treatments (Mean+SD)

Sampling Days Control 1 > Treatments 3 7
7 50 + 3.2580 54.02 * 580 23.69 + 6.15% | 17.32 £ 0.89% | 20.68 * 5.68"
14 52.86 +5.85° 52.66 + 0.895° 20 + 0.99% 16.01 + 1@ 14.01 + 5.128
21 53.05 + 3.338° 51 + 2,798 20 + 4Ma 16 + 2,17 8.93 + 2.5%

In all tables columns and lines not sharing the same letter (a or b) and (A or B, ...) are significantly different at P<0.05.

53 LSSl il OIS Rl Ol o
Vo) ol 5o s dald Jlag aglie 0¥ 5V sla)les
“oe 3 e AeS (P 0) A sdalis (g )ls e alS
il bl o 55 05508 Ol o
035V a5 03 ) Dl 5T Sas s ¥ ks 4 by e
(Table 5) ..

oY ol s WLSSLsla col js VUK c b
Al (Guls a5l VY 5 G5 ps dald jled 4 o
aslio 53 Y 5 Sl s Ll d(P</00) Codls (gls ime
- e D3l (5Ll Sl 5T pl s sl e L
a5 ) Dled o s a4 (P>e/00) Sl Ol T (gols
ol Bl dals s s 5 els Ol cdS L sl
(Table 4) 3L

Table 4: Changes in catalase activity (u/mg pr) of whiteleg shrimp hepatopancreas in different treatments

(Mean£SD)
. Treatments
Sampling Days Control 1 > 3 4
7 0.7 £ 0.02%° | 0.58 £ 0.025B | 0.57 £ 0.023%° | 0.4 + 0.01”* | 0.31 £ 0.016"2
14 0.68 £0.0165" | 0.57 £ 0.049%° | 0.6 £ 0.013%" | 0.25 £+ 0.011% | 0.19 £ 0.009%
21 0.65 + 0.0118° | 0.62 £ 0.017%° | 0.56 £ 0.018%" | 0.2 £ 0.015°* | 0.19 + 0.06%

Table 5: Changes in glutathione activity (ug/ml) of whiteleg shrimp hepatopancreas in different
treatments (Mean+SD)

Sampling Days Control 1 5 Treatments 3 2
7 19.30 £ 1.118° 20 £ 0.998° 17.95 + 1.098 | 9.09 + 1.50% 712157
14 18.88 +1.758 | 19.03 + 2.855" | 16.15 + 2.24%° | 8.75 + 0.96"% | 5.96 + 1.0
21 18.75 + 3.15%° | 18.75 + 1.735° | 16.08 + 3.20%" | 6.25 * 2.20"% | 5.20 + 1.03%
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Table 6: Changes in total antioxidant capacity (u/mg protein) of whiteleg shrimp hepatopancreas in
different treatments (Mean+SD)

Treatments
Sampling Days Control
1 2 3 4
7 4.75 £ 0.14%° | 4.98 + 0.088B | 3.60 £ 0.2742 | 2.23 £ 0.26"* | 2.00 + 0.19”
14 4.79 £0.205° | 4.69 £ 0.33%" | 3.46 £ 0.274% | 2.13 £ 0.39%% | 1.90 % 0.45"
21 491 +£0.11% | 500 058 | 3.21£0.43% | 2.00 £0.174% | 1.75 + 0.53"
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Table 7: Changes in malondialdehyde level (nmol/ml) of whiteleg shrimp hepatopancreas in different
treatments (Mean+SD)

) Treatments
Sampling Days Control
1 2 3 4
7 10.32 £ 0.43B | 11.05 £ 2.06%° | 9.65 £ 2.10%° | 20.00 + 0.99%% | 19.66 * 1.10%®
14 9.08 £1.09%° | 11.00 £ 3.00%° | 9.45 + 0.43B> | 21.70 + 3.28”% | 24.01 + 0.90"
21 8.97 £ 0.758° | 9.90 £ 0.84%° | 10.32 £+ 2.11B° | 21.83 £ 5.60"% | 27.00 + 1.80"
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Abstract

The aim of this study was to investigate the effects of sublethal concentrations of silver nitrate on changes in
biomarkers of oxidative stress (superoxide dismutase, catalase, glutathione, total antioxidant capacity and
malondialdehyde), in the hepatopancreas of white leg shrimp (Litopenaeus vannamei). For this purpose, whiteleg
shrimp (Litopenaeus vannamei) post larvae shrimp were exposed to sublethal silver nitrate concentrations
(equivalent to 10 % (treatment 1), 25 % (treatment 2), 50 % (treatment 3) and 75 % (treatment 4) LCso AgNOs3)
for 21 days. Catalase, glutathione and total antioxidant capacity in treatments 3 and 4 compared to control treatment
had a significant decrease while malondialdehyde increased significantly. Also, superoxide dismutase activity in
both treatments 3 and 4, total antioxidant capacity decreased significantly only in treatment 4 compared to the
control group, but malondialdehyde activity in treatment 4 increased significantly. The results of this study showed
that exposure to concentrations of 0.042 and 0.063 mg/L of silver nitrate caused oxidative damage to
hepatopancreas tissue of white leg shrimp (Litopenaeus vannamei).

Key words: Toxicity, Silver nitrate, Oxidative stress, Whiteleg shrimp (Litopenaeus vannamei)

* Corresponding Author: Seraj Bita, Assitance Professor of Fisheries Department, Faculty of Marine Sciences,
Chabahar Maritime University, Chabahar, Iran
E-mail: serajbita@yahoo.com

[oNolel

© 2020 by the authors. Licensee SCU, Ahvaz, Iran. This article is an open access article distributed under the
terms and conditions of the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0
license) (http://creativecommons.org/licenses/by-nc/4.0/).

209 | Iranian Veterinary Journal



https://dorl.net/dor/20.1001.1.17356873.1402.19.2.1.8



