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Item Value

Temperature ( )℃ 13.0 ± 0.8

pH 8.1 ± 0.4

Salinity ( )‰ 32.2 ± 0.8

Dissolved Oxygen (mg/L) 7.1 ± 0.3

Chemical Oxygen Demand ( g/L)μ 1.24 ± 0.2

Ammonia(mg/L) 11.9 ± 0.9

Nitrite (mg/L) 1.3 ± 0.2

Nitrate (mg/L) 11.31 ± 1.0

Table. 1) The chemical components of seawater and experimental

condition used in the experiments.
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Ingredient (%) Lead concetration (mg/kg)

0 30 60 120 240

Casein
1 33.0 33.0 33.0 33.0 33.0

Fish meal
2 23.0 23.0 23.0 23.0 23.0

Wheat flour
3

20.0 20.0 20.0 20.0 20.0

Fish oil
4 10.0 10.0 10.0 10.0 10.0

Cellulose
1 5.0 4.7 4.4 3.8 2.6

Corn starch
3

5.0 5.0 5.0 5.0 5.0

Vitamin premix
5

2.0 2.0 2.0 2.0 2.0

Mineral premix
6 2.0 2.0 2.0 2.0 2.0

Lead premix
7

0.0 0.3 0.6 1.2 2.4

Actual

lead concentration
1.8 31.4 62.1 118.8 244.5

Table. 2) Formulation of the experimental diet (% dry matter).
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Parameters
Period

(weeks)

Lead concentration ( mg / kg )

0 30 60 120 240

RBC count

(×10
4mm

3)

2 263.3±10.46
a 262.7±10.90

ab 242.4±10.02
bc 230.7±10.13

c 194.0±15.10
c

4 266.5±5.98
a 256.0±12.54

a 235.0±15.54
ab 204.5±9.98

bc 190.0±17.44
c

6(Depuration) 263.3±8.77
a 253.3±14.69

a 255.3±10.03
a 208.0±11.78

b 198.0±12.97
b

Hematocrit

(%)

2 30.50±1.73
a 29.25±2.36

a 29.00±4.58
a 22.67±4.73

ab 19.01±3.46
b

4 30.66±4.16a 24.67±3.79ab 25.33±3.06bc 22.67±3.31bc 19.33±2.59c

6(Depuration) 27.33±5.52a 30.33±5.00a 25.00±3.12bc 24.33±2.58bc 20.32±2.52c

Hemoglobin

(g/dL)

2 6.09±0.23a 5.85±0.32ab 5.72±0.50ab 5.55±0.57ab 5.36±0.30b

4 5.95±0.14a 6.08±0.28a 5.60±0.32ab 5.29±0.32bc 4.83±0.23c

6(Depuration) 5.82±0.05a 5.87±0.27a 5.64±0.11a 5.23±0.25b 5026±0.24b
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Parameters
Period

(weeks)

Lead concentration ( mg / kg )

0 30 60 120 240

Calcium

(mg/dL)

2 8.82±0.76
a 8.73±0.20

a 8.23±0.32
a 7.45±0.21

b 5.56±0.18
c

4 9.44±0.67
a 8.63±0.20

a 6.03±0.35
b 4.44±0.21

c 3.69±0.48
c

6(Depuration) 9.58±0.40
aa 9.60±0.42

a 9.21±0.91
a 9.06±0.29

a 8.39±0.17
b

Magnesium

(mg/dL)

2 3.94±0.23a 3.86±0.28ab 3.61±0.18bc 3.49±0.21c 3.38±0.15c

4 3.82±0.21a 3.80±0.02a 3.52±0.02b 3.38±0.12c 2.89±0.21d

6(Depuration) 3.72±0.02a 3.76±0.06a 3.65±0.06a 3.62±0.03a 3.43±0.08b
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Parameters
Period

(weeks)

Lead concentration ( mg / kg )

0 30 60 120 240

Glucose

(mg/dL)

2 96.11±3.92
a

96.85±5.63
a

104.38±4.70
b

107.63±4.10
b

110.16±4.99
b

4 96.32±4.48
a

95.92±4.46
a

108.16±5.38
b

119.92±5.69
c

123.70±4.68
c

6(Depuration) 97.05±4.44
a

97.42±4.46
a

99.16±5.38
a

98.92±5.69
a

100.50±4.68
a

Total

protein

(g/dL)

2 2.81±0.18
a

3.08±0.17
a

2.80±0.10
a

2.85±0.16
a

2.89±0.11
a

4 2.96±0.21
a

3.08±0.18
a

3.00±0.12
a

2.54±0.13
b

2.05±0.11
c

6(Depuration) 2.71±0.19a 2.72±0.10a 2.80±0.14a 2.69±0.15a 2.75±0.14a
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Parameters
Period

(weeks)

Lead concentration ( mg / kg )

0 30 60 120 240

GOT

(karmen unit)

2 22.33±5.46a 25.07±2.75ab 26.25±2.76ab 28.45±3.74ab 30.92±4.66b

4 21.70±2.03a 24.00±1.18a 25.58±2.57ab 29.20±0.81b 32.85±3013c

6(Depuration) 22.48±2.64
a

23.78±3.69
a

22.27±1.84
a

24.75±4.58
a

29.57±4.87
b

GPT

(karmen unit)

2 15.23±1.74a 14.09±0.52ab 16.69±2.39ab 17.28±2.42ab 21.96±1.77b

4 14.58±1.64a 20.23±2.27ab 19.60±1.67ab 22.69±1.47b 23.91±2.40b

6(Depuration) 15.35±1.42a 17.72±3.44a 16.01±1.82a 16.07±1.80a 23.88±2.60b

ALP

(K-A)

2 4.32±0.11a 4.58±0.19ab 4.79±0.18bc 4.74±0.12bc 4.99±0.28c

4 4.14±0.15a 4.31±0.22ab 4.30±0.10ab 4.59±0.25bc 4.69±0.14c

6(Depuration) 4.24±0.11
a

4.18±0.19
a

4.26±0.18
a

4.26±0.19
a

4.18±0.20
a
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