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Growth performance and immune response of
channel catfish (Ictalurus puctatus) fed diets
containing graded levels of gossypol-acetic acid
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Table 1

Percentage composition and estimated nutrient content of basal diet

Ingredients

Percent in diet

Casein, vitamin-free
Gelatin

Corn starch

Cod liver oil
Soybean oil
Vitamin premix”
Mineral premix”
CMC

Celufil

Estimated nutrient
Crude protein (%)
Crude fat (%)
Digestible energy (kcal/g)

32
8
33

W W A = W W

34.0
6.0
3.2
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sl = QE B 5118 ——1. Weight gain, feed intake and FER

Table 2

Mean final body weight gain, feed intake, feed efficiency ratio (FER), gossypol intake and survival of channel
catfish fed diets containing various levels of gossypol for 12 weeks*

Dietary level of Weight Feed FER** Gossypol intake Survival
gossypol (mg/kg) gain (g) intake (g) (mg/g wt. gain) (%)

0 32.4° 37.23° 0.94° - 92

300 28.9° 34.87° 0.88%° 0.36¢ 97

600 18.7° 23.70° 0.85° 0.76% 94

900 7.1¢ 12.73¢ 0.61° 1.62° 94

1200 3.1° 8.01¢ 0.434 3.13° 96

1500 1.4 7.244 0.21¢ 8.22° 96
Pooled SEM | 0.97 1.01 0.02 0.33 1.94

*Values are means of 4 replicates/treatment. Means in the same column with different superscripts are
significantly different at P <0.05.

** FER = Weight gain (g)/dry feed fed (g).
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Table 3

Whole body proximate composition of channel catfish fed diet containing various levels of gossypol for 12
weeks*™

Dietary level of Moisture (%) Percent wet weight basis

gossypol (mg/kg) Protein Lipid Ash

0 71.69¢ 15.16" 8.28" 3.58
300 72.43¢ 1 14.95° 7.89° 3.66°
600 74.19° 15.20° 5.97° 3.67°
900 76.28° 14.85° 3.28° 3.99°
1200 77.02° 14.98° 1.50¢ 4.59%
1500 78.18" 14.34° l 0.64 | 5.00°
Pooled SEM 0.36 0.15 0.35 0.19

*Values are means of 4 replicates/treatment. Means in the same column with different superscripts are
significantly different at P <0.05.
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Fig. 1. Relationship between dietary levels of total gossypol (mg/kg) and liver total gossypol content (Ag/g dry
matter). Values are means of 4 replicates/treatment. <
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Table 4

Total and (+ and — ) isomers of gossypol accumulation in the liver of channel catfish fed diets containing various
levels of gossypol for 12 weeks*

Dietary level of Liver gossypol content (ug/g dry matter)

gossypol (mg/kg) Total (+) 1somer () 1somer (+):( Ratio
0 0 _ _ _

300 207.3¢ 113.13¢ 92.29¢ 1.226°

600 505.17¢ 276.634 229.294 1.206°

900 709.65° 391.22° 318.43¢ 1.229°¢
1200 901.42° 502.58° 398.84° 1.260°?
1500 1066.06" | 594.052 472.01° 1.2592
Pooled SEM 37.8 20.14 16.81 0.01

*Values are means of 4 replicates/treatment. Means in the same column with different superscripts are
significantly different at P<0.05.
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Table 5

Mean red cell count, white blood cell count, hemoglobin, hematocrit and serum protein of channel catfish fed

diets containing various levels of gossypol for 12 weeks*

Dietary level of Red blood cell White blood Hemoglobin Hematocrit Serum protein
gossypol (mg/kg) (X 10%/pl) cell (X 10°/ul) (g/dl) (%) (mg/ml)

0 2.40° 4.52 9.79° 39.35° 29.00°

300 2.15% 4.82 9.42° 38.40% 27.16

600 2.07% 4.64 8.79° 35.10° 26.76°

900 1.94% 4.52 7.52° 28.55°¢ 23.33"¢

1200 1.70° 3.71 6.69° 24.83¢ 22.59°

1500 1.61° Y 4.17 6.35° 20.80° | 21.72¢

Pooled SEM 0.17 0.57 0.41 1.19 1.18

*Values are means of 16 determinations/treatment. Means in the same column with different superscripts are

significantly different at P <0.05.
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Table 6

Mean macrophage migration and chemotaxis ratio of channel catfish fed diet containing various levels of
gossypol for 12 weeks*

Dietary level of Mean macrophage migration Macrophage

gossypol (mg/kg) Control (0 pg Test (140 pg chemotaxis ratio**
exoantigen) exoantigen)

0 7.83% 7.77% 0.47°

300 6.20%° 9.12° 0.68"

600 4.50%° 8.38%° 0.66*

900 2.37° 5.00° 0.67°

1200 3.60°° | 6.18%" 0.63°

1500 3.15° 5.03° 0.62°

Pooled SEM 1.34 1.4 0.04

* Values are means of 12 determinations/treatment. Means in the same column with different superscripts are
significantly different at P<0.05.

** Chemotaxis ratio represents the number of migrating cells in the presence of E. ictaluri exoantigen divided
by the sum of the number migrating cells without (control) and with E. ictaluri exoantigen.
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Table 7
Lysozyme activity, superoxide anion production (NBT) and antibody titers against E. ictaluri of channel catfish
fed diets containing various levels of gossypol for 12 weeks*

Dietary level of Lysozyme activity™* NBT*** Antibody titer®***
gossypol (mg/kg) (ug/ml) (cells/field) (logyo)

0 5.19¢ 0.40 —

300 5214 0.65 2.51

600 5.91¢ 0.52 2.05

900 6.96° 0.77 2.00

1200 8.21% 0.78 2.07

1500 8.30° 1.06 2.05

Pooled SEM 0.44 0.19 0.21

*Means in the same column with different superscripts are significantly different at 2<0.05.

** Values are means of 16 determinations per treatment.

#** Values are means of 12 determinations per treatment.

*#%* Values are means of surviving fish (0, 2, 3, 10, 15 and 12 for treatments 300, 600, 900, 1200 and 1500
mg gossypol/kg diet, respectively).
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Table 8

Means days to first mortality and cumulative mortality of channel catfish at 15 days post-challenge with
E. ictaluri*

Dietary level of gossypol (mg/kg) Days to first mortality Cumulative mortality** (%)
0 3.0 100.0°
300 3.0 97.5%
600 3.0 96.3%
900 3.5 87.5°
1200 3.5 81.3°
1500 3.0 85.0°
Pooled SEM 0.40 0.02

*Means in the same column with different superscripts are significantly different at P <0.05.
**Values are means of 4 replicates/treatment.
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