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ABSTRACT

Reduction of aflatoxicosis in Nile tilapia (Oreochromis niloticus) fish was
exmined by adding eight commercial adsorbents from Egyptian market to aflatoxin B,
contaminated diets in a feeding trial for 8 weeks. Twenty hundred and ten growing
Nile tilapia (Oreochromis niloticus) fish were assigned to ten experimental diets. There
were 3 replicate glass aquariums of 7 fish / replicate. The 1* diet served as a control
(commercial diet) (C), the 2™ one was contaminated with 9 mg aflatoxin B: / Kg diet
(A) and the other experimental diets contained the same level of aflatoxin By plus
0.5% of adsorbents from | to VIII . Adsorbent | was modified yeast cell wall, || was
bentonite, Ill was tri - star , IV was mycobond, V was egy - tox, VI was moldstop
super, VIl was fungstat-k and VIl was moldstop mycobind plus.

Aflatexin B, caused significantly (P <.05) loss in live body weight which was
6.09; 11.25; 17.34 and 22.87% of the treated fish at 2 , 4 , 6 and 8 weeks,
respectively. Mortality rate increased sigrificantly (p < 0.05) (47.62 % versus 4.76%
for the control) by aflatoxin. Also, aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) activites increased significantly by aflatoxin but the total
protein and albumin decreased.

Adding the adsorbents caused significantly (P < .05) reduce the toxic effect
of aflatoxin on loss of body weight (the improvement ranged from 14.53 to 95.57%)
according to the kind of adsorbent and experimental duration. Also significantly
(P < .05) decrease in the mortality rate and improved the blood parameters (ps 0.05)
were caused by adsorbents.

These results suggested that acding adsorbents specially adsorbent IV
(Mycobond) and VI (mold stop super) to fish diet contaminated with aflatoxin B; had
benifical effects in fish feeding.

INTRODUCTION

Aflatoxins are mycotoxins produced as secondary metabolites by
Aspergillus  flavus and  Aspergillus  parasitcus (Cheeke and
Shull,1985).Todays it is estimated that mor than 25% of the world cereals are
contaminated with know mycotoxins (Devegowda et al., 1998). In Egypt, the
aflatoxins and other mycotoxins are frequently detected in feedstuffs
(Abdelhamid, 1990 &1993a, Abdelhamid et al.,1996 and Azizet al., 1997).
The problems with mycotoxins do not end in feed refusal or redution of
animal performance but many of these mycotoxins transfere into the meat or
milk (Devegowda et al., 1998).

The common effect of aflatoxicosis includes poor growth, anemia,
impaired blood clotting, sensitivity to bruising, damag of liver and other
organs, decreased immune response, increased mortality (Lovell, 1991 and
Abdelhamid et al.,1997 and 2002 a&b). Also, mycotoxins had carcinogenicity,
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hepatitis, nephritis, dermatitis and genacologic forms (Abdelhamid and
Dorra, 1993 and Abdelhamid et al .,2002 a,b &c and 2003).

Many different methods (physical, chemical and biological
techniques) were carried out for detoxification of mycotoxins (Abdelhamid,
1993 b and Abdelhamid et al., 2002 & 2003 a, b, d). The most applied
method for protecting animals against mycotoxicosis is the utilization of
adsorbents mixed with the feed which are supposed to bind the mycotoxins
efficiently in the gastrointestinal tract (Nowar et al., 1996; Huwig et al., 2001;
Abd El-Baki et al., 2002 and Abdelhamid et al., 2002 ¢ & 2003 and Shehata,
(2002). Modified yeast cell wall mannanoligosaccharide (MOS) is based on
an esterified glucomannan derived from the cell wall of a selected strain of
Saccharomyces cervisiae. It causes stimulation of specific immune system,
increased antibody titer values against infection and adsorption of mycotoxins
{Devegowda et al ., 1998 and Shehata ,2002).

The present study was carried out to evaluate the efficiency of 8
commerical adsorbents to aflatoxin B, contaminated diet in reducing the
aflatoxicosis in fish.

MATERIALS AND METHODS

The exprimental work of this study was carried out in-door wet Lab.
In the Aquacuiture Research Lab., Abbassa, Abo-Hamad, Egypt. Asperiglius
flavus MD 341, was obtained from the Central L 2b. of Residues in Aagric
Products, Agric. Pesticides Research Centre, Dokki, Egypt, for procuction of
the aflatoxin B, . A. flavus_ was grown on yeast extract sucrose (YES)
containing 2% yeast extract and 20% sucrose. The substrate was dispensed
in conical flask. The flasks were then autoclaved for 15 minutes at 121 C°,
then cooled and inoculated with spore suspension and incubated for § days
at 25 - 29 CO. Aflatoxin was extracted from liquid media according to Davis et
al (1966). Aflatoxin concentration was determined using the methods Shih
and Marth (1969)and A.O. A. C. (1984). The m edia was found to contain
afiatoxin B1 alone. Twenty hundred and ten Nile tilapia (Creochromis
nifoticus) were randomly assigned to each of ten dietary treatments (Table 1)
(21 fish in each). For each of ten treatments there were 3 replicate glass
aquarium of 7 fish per aquarium for a total of 21 fish/ treatment. Eight
commercial adsorbents in market in Egypt were tested. Adsorbents at a rate
of 0.5% were added to ground commercial diet and pelleted agin.
Commercial diet Product of Factory of General Organization for Fish
Development was used in the exp. it consisted of fish meal, soybean meal,
meat meal, yellow corn, bone meal, mixture of vitamins and minerals. The
chamical composition was adopted according to A.O.A.C. (1980). Filterate of
A. flavus sprayed on pelleted diets to obtain 9 mg/kg feed. The dimensions of
each glass aquarium were 150 X 50 X 50 cm. This glass aquariums were
supplied with dechlorinated tap water and continous aeration was adapted by
using an air pump and airstones.Water temperature was 22°C + 2°C.
Sediment was filtered by siphon method daily and water was completely
changed every 3 days.
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Table (1): Experimental treatments

| Treatments

| Control (commercial diet) (C) i

| Control contaminated with aflatoxin B: (9 mg/kg) (A ) !
A + 0.5% adsorbent | (Modified yeast cell wall)

A + 0.5% adsorbent |l (Benontite) }

A + 0.5% adsorbent Ill [Tri star (organic acid and silicate salts)]. Each Kg

contain 300g |formic acid, 150g probionic acid, 300g glutofid, 150 g

precipitate of silica, 100 g calcium carbonate. German Co. for Vet. Medicine

and Feed Additives.

A + 0.5% adsorbent IV [Mycobond (natural mineral compound with a high

B- adsorption and binding capacity)]. Product of Optivite International Ltd, Main

| Street, Laneham, Retford, Notts, United Kingdom .

A + 0.5% adsorbent V [Egy-Tox (adsorption for toxin and fungcidal)]. It

=
o

W s
v ]

i contain gentiana CA, MG,K,Al2SLos . Product of Egyption - Holand Co.
A+ 0.5% adsorbent VI [Moldstop super (used for control the molds and

8 adsorption of its mycotoxin)]. Each Kg contain 200g calcium probionate,
100g Kaolin, 100g aluminum silicate, 10g copper sulphite. Product of Smart
Vet.

o A + 0.5% adsorbent VII [Fungstat- k (contains mixtures of organic acids and

silicate salts)]. Product of Pharma Swede - Egypt.

A + 0.5% adsorbent VIII [Moldstop mycobind plus (composed of 50% :
propionic acid, ammonium propionate, natural extracts, emulsifiers,
10- | antioxidant (BHA) and 50 % : unique combination of specially selected
carriers with mycobinding activity- HSCAS, completed by amorphus silicum
dioxide. Product of IMPEX TRACO ( Beligum ), Sole agent : NILE VET .

The fish were fed 2 times a day (900 and 1600 h.) at a rate of 2% of the total
body weight ( as recomonded by Parrel et al, (1986 ). The fish were
weighted every two weeks for 8 weeks. At the end of experiment 6 fish from
each treatment (2 fish/ replicate) were scarificed for collection of the blood.
Blood was take from the caudal vein using sterilized syringe for seperating
serum. Serum was analysed for total protien, albumin, aspartate
aminotransferase (AST) and alanine aminotransferase (ALT) using
commercial kits purchased from Diamond Diagnostics Company, Egypt.

Data of the experiment were statistically analyzed according to
Snedecor and Cochran, (1982). Significant differences between treatment
means were tested by Duncan’s Multiple Range Test (Duncan, 1955).

RESULTS AND DISCUSSION

1- Chemical composition:

The chemical composition for commerical diet as dry matter basis
was 80.00, 30.00, 8.50, 3.93, 37.57, 20.00forOM,CP,CF,EE, NFE and
Ash, respectively.

2- Growth performance:

Data presented in Table (2) showed that aflatoxin B, caused a
significantly loss in live body weight (40.09 g at 8 weeks versus 48.52 g at
start of exp.).
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The bad effects of aflatoxin B, on growth performance (live body weight,
body weight gain and relative growth rate) agreed with the findings of
Jantrarotai and Lovell (1990) who reported that channel catfish fed 10 mg
aflatoxin B./Kg feed for 10 weeks had shown a significant decrease in growth
rate. Also, EL-Said, (1997) rerorted that 3 mg aflatoxin / Kg diet of
Oreochromis_aureaus for 90 days caused a clear growth d epression, were
the loss in body weight gain was 4.33%. However, the effect of mycotoxin on
fish depends on potency of mycotoxin, dose, species and strain of the fish,
state of health, stage of life, temperature of the water and presence or
absence of substances that can modify the toxicity (El-Said, 1997). The
decrease of growth rate by aflatoxin may be due to disturbances of one or
more basic metabolic processes (carbohydrate, lipid or protein metabolise) in
the liver and loss of appetite (Cheeke and Shull, 1985). Also, it might be due
to detoxification process in the body utilizing glutathione enzymes.
Glutathione is partly composed of methionine and cystein, hence this
detoxification process depletes the metabolic availabilty of methionine leading
to poor growth and feed efficiency (Devegowda et al., 1998).

Addition of the adsorbents reduced (P<0.05) the toxic effect of
aflatoxin B,. Since, the average body weight gain ( g / 2 weeks ) ranged from
+0.26 to — 1.46 versus — 2.11 without adsordents. The average improvement
in body weight gain for the total period as % from aflatoxin B; alone was
78.71, 65.35; 50.96; 39.82; 32.93; 32.42; 22.87 and 17.16 for adsorbents IV ;
VIS VI, VS HEE; VIHEand |, respectively. Generally, the diminished effect
of aflatoxin on body weight ranged from 14.53 to 95.57% according to the
kind of adsorbent ancd experimental duration. However, the best results were
obtained by adding adsorbent IV. Diminished effect of the adsorbents on
body weight gain agreed with the findings of Araba and Wyatt, (1991) who
reported that 0.5 and 1% HSCAS diminished growth inhibitory effect on
broiler chickens by 38 and 84%. Also, Kubena et al., (1988) reported high
diminshing effect (55 to 100%). Bentonite (0.5 and 1%) reduce the inhibitory
effect of aflatoxin on growth rate of broiler chickens by 46 and 84% (Araba
and Wyatt , 1991) and 87 and 89% for pigs (Lindemann et al., 1993). MOS
redued the liver cholesterol and liver fat levels which increased by aflatoxin
(Park et al, 1998). These results indicate that MOS decrease the aflatoxin
effect. Reducation of aflatoxin effect by MOS may be due to its effect on
stimulating the specific immune system (Savage et al., 1996).

However, the differences between adsorbents in their ability to
reduce mycotoxin toxicity depend on type and concentration of mycotoxin,
the adsorbents, grinding diameter (Ramos and Hernandez, 1996 and Lemke
et al., 1998). The most important feature of the adsorption is the physical
structure of the adsorbent, i.e the total charge and charge distribution, the
size of the pores and the accessible surface area. On the other hand , the
properties of the adsorbent molecules, the mycotoxins, like polarity,
solubility, size, shape and in case of ionized compounds charge distribution
and dissocation constants play a significant role too ( Huwig et al., 2001 ) .

3- Mortality rate:

The mortality rate (Table 2) was significantly increased

(p < 0.09) in fish fed aflatoxin B, contaminated diet (47.62% in comparison
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with 4.76% for control). These results agreed with reported by El-Said, (1997)
who reported that 3 mg aflatoxin/kg feed caused 16.76% mortality in
Oreochromis niloticus after 90 days. The incidence of death may be due to
the disturbance of organs function, since, the aflatoxicosis caused liver
neoplasm, necrosis of hepatocytes and degenerative changes in pancreatic
and kidney tissues of rainbow trout (Halver, 1967). Also, Lovell, (1991)
reported that aflatoxin caused damage of liver and other organs, thereby
caused poor growth, anemia, impaired blood clotting, sensitivity to burising,
decreased immune responsiveness and increased mortality. Also, liver
tumor, necrosis and basophilia of hepatocytes, largement of blood sinusocids
in the kidney, accumulation of iron pigments in the intestinal mucosa and
epithelium and necrosis of gastric glands can be caused. Post mortem
examination for fish fed aflatoxin B; contaminated diet showed, pale liver with
congested patches and pin point hemorrhages or yellowish in color.
Distended gall bladder was noticed with pale kidney. These findings agreed
also with the post morten lesions described by El-Said (1997).

Addition of adsorbents reduced (p < 0.05) the mortality rate. The
reduction in mortality rate by adsorbent I, 11 & IV, was > VI, VIl & VIiI > Il
Gererally, all adsorbents reduced the mortality rate. Since, it ranged from
9.53 to 28.57% versus 47.62 % for aflatoxin alone. Although, the adsorbent |
reduce the mortality rate the improvement in body gain was in low magnitude,
these results may be due to its ability on stimulation of the immunity system
(Savage et al., 1996 and Shehata, 2002). These results for mortality agreed
with the findings of Kubena et al, (1991) who found that 0.5% HSCAS
caused 68% decrease in the mortality rate of growing male turkey poults by
aflatoxin. Also, Abd El-wahhab, (1996) reported that no mortality occurred in
pregnant rats dosed orally with aflatoxin B; (2 mg/kg body weight) during
gestation d ays 6-13 when combined with 0.5% HSCAS in comparison with
9% for aflatoxin alone. The decrease mortality rate by adsorbents may be
due to there ability for absorption of mycotoxins in the gastrointestinal tract
and thereby decreasing toxic effects on animals (Galvano, et al., 2001).

4- Blood parameters :

Data of blood parameters determination are shown in Table (3). Total
protein and albumin concentrations were significantly d ecreased in fish fed
aflatoxin contaminated diet. These results agree with the results obtained by
Mamdouh (1996) who found decrease in serum total protein of Oreochromis
niloticus fed on ration containing 1, 2 and 3 ppm aflatoxin B, for 21,42 and 63
days. Also, El-Said (1997) reported that 1.5 and 3 mg aflatoxin/kg diet for 90
days decreased serum total protein for Oreochromis aureaus. The decrease
in total protein and albumin may be attributed to: aflatoxin interaction with
protein synthesis and cellular integrity in liver (Patterson, 1976), plasma
proteins are used for energy production during pollutant toxicity or in
increasing of protein catabolism induced by stress in order to supplementary
energy (Mazeaud et al., 1977 and Pfeifer and Weber, 1979), and binding of
aflatoxin with DNA which lead to inhibition of DNA synthesis and RNA
formation which is responsible for protein synthesis (Mamdouh, 1996).

7162



J. Agric. Sci. Mansoura Univ., 28 (10), October, 2003

(50°0 5 d ) ApuesipuBis Jayip s1ane) uaiajip Bulieaq Mos awes ayj Uy sueapy

EV'L6 £F 06 62 'G6 1G'L6 £v'06 vl 88 98 26 98221 riozZi 001 Xapu|

AC 0¥0r 9 qvi 0#52 9 QLLOFL9'D qQLL'0FER'D QEE OFEE 9 qEe'0¥FLL 9 962 07059 ege 0¥00'9 egR'0¥ee' ] | 962 0¥00' L (/) 17V
| 26021 98111 £0 96 L¥'B0L 96211 £0°96 vLvLL £5°L1L 80'LEL 001 Xapu|
| 98£9'0FL0'GE |POU9L LFO0'EE| PLOZFEE'BZ | PRAZL 1300°2E | 2988 OFEE EE | POR LFEE'BZ | 9929'0F.9°CE | Gesy 1720 vE | 202 1729'88 |20z 1505 62 (1) 1SV
618 1208 2918 1808 18'08 91 €8 92 v6 9L €8 18°08 00t xapu|
2A61°0%85Z | 21Z0FOYZ | 9E00FEYZ | IZL0FOPZ | 990'0%0rZ | 2QLL0FL¥T | GeSL 07082 | 99600742 | 965Z'0%0vZ | e600%26T | (1p/6) unungiy
€80, 6v 2L 2911 oe've 10'98 5L28 89 /8 6v2L 95'1L 001 xapuj

| 92Z0%ize | A8z 0FLLE | QLOOTEEE | Q900FZIE | GBZL'0%69°C | GZZ0%6SE | gerzoveie | aszosiie | azz'oT0¢€ | evoosezy | (p/B) werosd o

| A +)v A+l IA +IJV A iV Al +l)V 1 +1v I +hv 1+l uixoje|y |osuon siejowese
sjuawneas | J

sjuaqiospe

Aq uopesyipow s) pue ysy Jo SUBNYIISUOD WINIDS UO ( 101p By/Bw ¢ ) ‘g uixojepe jo 303y ayy : (g) ajqey

7163



Shehata,S.A. et al.

Addition of adsorbents increased or improved (p<0.05) the total
protein and albumin. The total proteinas % from the control ranged from
87.88 to 72.49% versus 71.56% for aflatoxin B, without adsorbent. Also, the
albumin with a dsorbents ranged from 94.28 t0 80.81% versus 80.81 % for
aflatoxin alone.

Aspertate aminotransferase (AST) and alanine aminotransferase
(ALT) enzymes increased significantly (p<0.05) in fish fed aflatoxin B,
contaminated diet. These results agreed with the findings of Carpenter et al.,
(1995) on rainbow trout; Mamdouh (1996) on Oreochromis niloticus and El-
Said (1997) on Oreochromis aureaus. The increase in AST and ALT levels
indicated to damage of the liver and probably kidney. Evidence for acute
aflatoxin B, nephrotoxicity was provided by distended gall bladders indicating
disrupte osmoregulation (i,e. water retention) as reported by Carpenter et al.,
1995).

It could be concluded from the results of this work that adding 0.5%
adsorbents specially adsorbents IV (Mycobond) VI (mold stop super) to a diet
contaminatad with 9 mg aflatoxin B1/kg may provide a safe and practial
method for reduction of aflatoxicosis in fish.
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