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Abstract

The effects of metalloprotein on growth, survival and immune response in Pacific white
shrimp (Litopenaeus vannamei) was conducted under laboratory conditions.
The experiment was carried out in three treatments (with three replicates/treatment). Each replicate
was consisted of 30 shrimp (7.5 + 0.5 g) and rearing for the period of 55 days. Treatment 1 or control
group, shrimp were fed with pelleted feed containing graded levels of normal feed with normal
oxygen conditions (5.9 - 7.8 ppm). Treatment 2, 1g metalloprotein/kg of the feed was added and
rearing in low oxygen conditions (3.0 - 4.1 ppm). Treatment 3, shrimp were fed with normal feed
without metalloprotein also in low oxygen conditions. After 55 days of dietary administration. shrimp
fed with normal feed with normal oxygen conditions had an average body weight (15.00 + 1.36 Q)
which was significantly higher (P<0.05) than shrimp fed with 1g metalloprotein/kg of the feed in low
oxygen conditions (12.11 + 1.13 g) and the group that fed with normal feed in low oxygen
conditions(12.00 + 2.85 g) respectively. Survival rate of shrimp was higher (P>0.05) in the group that
fed with normal feed in normal oxygen conditions (93.33 + 3.33%) than that shrimp fed with 1g
metalloprotein/kg of the feed in low oxygen conditions (61.11 + 1.92 %) and normal feed in low
oxygen conditions (45.56 * 3.85%) (P<0.05) respectively. However, shrimp fed with 1 g
metalloprotein/kg of the feed had significantly higher survival rate than the control group without
metalloprotein (P<0.05). The immune characteristics of Pacific white shrimp in this study revealed
that number of total hemocyte (THC), percentage phagocytosis, phenoloxidase activity and
superoxide dismutase activity of shrimp from control group and shrimp fed 1 g metalloprotein/kg of
the feed in low oxygen conditions were not significantly different (P>0.05) but higher than treatment
group without metalloprotein (P<0.05). The present study indicate that oral administration of
metalloprotein could increase immune response and survival rate of L. vannamei in low oxygen

conditions.
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Table 1 Average body weight and percentage survival rates of L. vannamei from three treatment

groups after 55 days of experiment

0 g metalloprotein 1 g metalloprotein 0 g metalloprotein
parameter /kg of the feed, normal /kg of the feed, /kg of the feed,
oxygen low oxygen low oxygen
Average body weight(g) 15.00 + 1.36° 1211 +1.13° 12.00 + 2.85°
% survival 93.33+3.33° 61.11+1.92° 45.56 +3.85

Average values with different letters in the same row are statistically significantly different (P<0.05)
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Table 2 The immune parameters of L. vannamei of 55 days of feeding with metalloprotein
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0 g metalloprotein

1 g metalloprotein

0 g metalloprotein

parameter /kg of the feed, /kg of the feed, /kg of the feed,
normal oxygen low oxygen low oxygen
THC (x10°cells/ml) 25.00+ 2.40° 24.22+2.91° 19.74+ 3.43°
% phagocytosis 24.22+ 1.99° 23.56+ 3.54° 1911+ 2.71°

Phenoloxidase activity

(unit/min/ mg.protein)

a

287.04+12.40

296.58+ 28.73°

265.48+ 17.05"

SOD activity 4468 +3.26° 4225+ 4.59° 37.03 +3.35"
(SOD unit/ml)
bactericidal activity 1:4 1:8 14

Average values with different letters in the same row are statistically significantly different (P<0.05)
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Table 3 The water parameters of L. vannamei after 55 days of feeding with metalloprotein

treatments
normal feed,normal oxygen metalloprotein,low oxygen normal feed,low oxygen
Qmmmﬂ'ﬁmmﬁq range average range average range average
water temperature
(°C) morning 28.3-29.3 28.9+0.3° 28.6-29.3 28.6+0.4° 29.0-29.5 29.3+0.1°
afternoon  28.8-30.1 29.541.2° 28.2-30.1 29.5+1.5° 28.2-30.3 28.9+1.1°
pH morning 7.9-8.3 7.940.4° 8.1-8.5 8.440.1° 8.2-8.6 8.5+¢0.1°
afternoon 8.0-8.5 8.3+0.4° 8.1-8.5 8.3+0.2° 8.3-8.5 8.4+0.1°
dissolved oxygen
(min)  moming 574 6.9+0.5° 3.0-3.9 3.5¢1.0° 3.2-4.1 3.640.8°
afternoon 5978 6.8+1.0 ° 3.4-4.2 3.8+0.4° 3.5-4.1 3.7+0.3°
salinity (ppt) 25.2-25.9 25.5+0.4° 25.3-25.9 25.540.1° 24.9-25.4 25.240.5°
Conductivity
(ml sement/cm) 42.0-47 .4 42.6+1.0° 39.4-40.0 39.840.4° 39.1-40.2 39.840.5°
alkalinity
(mg/)) 85.3-139.2  97.8+27.0° 89.7-118.5 101.2¢15.3°  91.1-119.9 109.3+12.6°
hardness
(mg/)) 4070.9-5850.3 19.7+1467.3°  4279.1-5473.0 4010+1098.7° 4339.7-5601.4 124.2+1002.6°

total ammonia

(ma/l) 0.2-0.8 0.5+0.1° 0.1-0.6 0.6+0.1° 0.3-0.6 0.4+0.1°
nitrite
(mg/l) 0.02-0.04 0.02+0.007° 0.02-0.03 0.02+0.009° 0.01-0.03 0.02+0.01°

Average values with different letters in the same row are statistically significantly different (P<0.05)
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