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Abstract
Usanno, O.!, Chaisilapasung, S.!, Sukrakanchana, N.? and Supamattaya, K.?
Effects of aflatoxin B, on sex reversed red tilapia

(Oreochromis niloticus Linn. x O. mossambicus Peters)
Songklanakarin J. Sci. Technol., 2005, 27(Suppl. 1) : 187-197

In the present study an 8-week feeding trial was conducted on sex-reversed red tilapia (Oreochromis
niloticus x O. mossambicus) to assess the effects of diets containing various levels (i.e. 0, 50, 100, 500, 1,000
and 2,500 ppb) of aflatoxin B, (AFB,) on growth performance, blood parameters and histopathology of fish.
Results showed that experimental fish fed AFB, with 2,500 ppb showed significant reduced weight gain and
hepatosomatic index. However, feed supplemented with AFB, caused no effect on survival rate of the fish in
each group. Feeding high level of AFB, (1,000 and 2,500 ppb) also affected some blood parameters i.e.
hemoglobin and plasma protein. Some histopathological changes (i.e. cloudy swelling, inflammation and cell
necrosis) were observed in liver and pancreas of fish fed AFB, with 1,000 and 2,500 ppb. The severity of
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symptoms was related with concentration of AFB . This indicated that AFB, may impair the functioning of
fish hepatocytes. However, no residue of AFB, was detected in fish tissues at completion of the feeding period.
It can be concluded that fish feeds occasionally contaminated with AFB, directly affected fish health but
may have no negative impact on fish consumers.

Key words : aflatoxin B , sex reversed red tilapia, Oreochromis niloticus x O. mossambicus,
histopathology
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Table 1. Composition of experimental diets.

Ingredient Diet

(2/100 g feed) 1 2 3 4 5 6
Fish meal 22 22 22 22 22 22
Soybean meal 30 30 30 30 30 30
Rice brand 28 28 28 28 28 28
Wheat flour 15 14.739 14.478 12.39 9.78 1.95
Vitamin mix 1 1 1 1 1 1
Mineral mix 4 4 4 4 4 4
Standard AFB,* 0 0.261 0.522 2.61 5.22 13.05

(Oppb) (50 ppb) (100 ppb) (500 ppb) (1,000 ppb) (2,500 ppb)

* Standard AFB, = 19.157 ppm
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Table 2 Average body weight of sex-reversed red tilapia during feeding trial with diets
containing various levels of AFB, for 5 weeks. Results are shown as mean with

standard deviation.

Diet Week

(AFB, level) 0 1 3 4 5

1 (0 ppb) 4.15+0.05* 6.76+x0.09* 9.48+0.12* 13.45+0.37* 17.81+x0.49* 23.53+0.64%
2 (50 ppb) 4.16+x0.02* 6.56+0.16* 9.36+0.29* 10.30+0.43* 17.27+0.53* 22.79+0.722
3 (100 ppb) 4.13+0.03* 6.61x0.11* 9.37+0.31* 10.33+0.85* 17.70+0.95* 23.48+1.00?
4 (500 ppb) 4.16+£0.02* 6.67+0.20* 9.37+0.29* 13.51+0.44* 17.64+0.61* 23.39+0.60°
5(1,000 ppb)  4.14+0.05* 6.64+0.10* 9.33+0.27* 13.24+0.43* 17.31+0.54* 23.05+0.57*
6 (2,500 ppb)  4.12+0.04* 6.44+0.20° 8.82+0.28" 12.04+0.48"> 15.29+0.72° 19.11+0.76°

Values followed by the same letter in a column do not differ significantly at P = 0.05
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Table 3. Growth performance, hepatosomatic index and survival rate of sex-reversed red tilapia fed
diets containing various levels of AFB, for 5 weeks. Results are shown as mean with standard

deviation.

Diet Initial weight Final weight = Weight gain FCR Hepatosomatic Percentage
(AFB, level) (g/fish) (g/fish) (%) index (%) Survival
1 (0 ppb) 4.15+0.05° 23.53+0.64*  466.37+10.50°  1.02+0.02* 1.48+0.05% 100
2 (50 ppb) 4.16+0.02* 22.79+0.72*  448.07+18.59*  1.05+0.04* 1.65+0.18¢ 100
3 (100 ppb) 4.13+0.03¢ 23.48+1.00*°  468.48+23.43*  1.02+0.02* 1.27+0.19% 100
4 (500 ppb) 4.16+0.02* 23.39+0.60°  462.79+14.47*  1.02+0.02* 1.31+0.12% 100
5 (1,000 ppb) 4.14+0.05 23.05+0.57*  457.20+20.11*  1.02+0.02* 1.38+0.05 100
6 (2,500 ppb) 4.12+0.04 19.11+£0.76>  363.38+15.66> 1.21+0.05° 1.08+0.05¢ 100

Values followed by the same letter in a column do not differ significantly at P=0.05

Table 4. Blood parameters of sex-reversed red tilapia fed with diets containing various levels
of AFB, for 8 weeks. Results are shown as mean with standard deviation.

AFB! level Percent Red blood cells White blood cells Hemoglobin Plasma protein
(ppb) hematocrit  (x10° cells/mm?®) (x10° cells/mm?) (g/dl) (g%)
0 37.01+3.75¢ 2.75+0.20° 5.60+0.78¢ 9.78+0.66* 14.45+0.45°
50 38.85+5.19¢ 2.73+0.23¢ 5.39+0.29¢ 9.79+0.32¢ 12.75+1.31%
100 35.50+1.76° 2.58+0.46° 6.56+0.86° 9.58+0.53¢ 13.01+0.73°
500 38.13+0.68* 2.80+0.41° 6.19+0.84° 9.34+0.70° 11.6320.69¢
1000 37.34+1.49° 2.77+0.31° 5.99+0.72¢ 8.42+0.80° 11.47+1.47¢
2500 32.10+2.84° 2.56+0.14 5.39+0.78¢ 8.03+0.30° 9.89+0.99¢

Values followed by the same letter in a column do not differ significantly at P=0.05

18" 195 (9.89+0.99 N3N %) (Table 4)
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Figure 1. Liver of tilapia fed no AFB, (control) showing normal arrangement of hepatic
cords and sinusoids, pancreatic acinar cells filled with zymogen granules (H & E
stained, bar = 50 um).

Figure 2. Liver of tilapia fed 1,000 ppb AFB, for  Figure 3. High magnification of the liver of

8 weeks showing hypertrophy of hepa- tilapia fed 1,000 ppb AFB, for 8 weeks,
tocytes with accumulation of eosino- showing hepatocytes with cloudy swell-
philic materials in cytoplasm (H&E ing and necrosis (arrow). (H&E stained,
stained, bar = 50 um). bar = 10 um)

Figure 4. Liver of tilapia fed 2,500 ppb AFB, for  Figure 5. Liver of tilapia fed 2,500 ppb AFB, for

8 weeks showing cloudy swelling and 8 weeks showing pancreatic tissue
necrosis of hepatocytes (H&E stained, exhibited lose contact (red arrow) and
bar = 50 um). reduction of zymogen granule in

pancreatic acinar (white arrow) (H&E
stained, bar = 50 um).
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Table S Aflatoxin B, residues in muscle, liver and fecae of
experimental fish after 5- and 8-week feeding trial

. AFB, residue (ppb)
Diet

(AFB level) Muscle Liver Feces
wk5 wk8 wk5 wk8 wk 8

1 (0 ppb) 0 0 0 0 0

2 (50 ppb) 0 0 0 0 0

3 (100 ppb) 0 0 0 0 0

4 (500 ppb) 0 0 0 0 15.13

5 (1,000 ppb) 0 0 0 0 15.95

6 (2,500 ppb) 0 0 0 0 27.53
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Effects of aflatoxin B, on sex reversed red tilapia
Usanno, O., et al.
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