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SUMMARY

The effect of the recently used sequestering agent
"Fix-A-Tox" Was monitored in preventing

cultured

probelm among

aﬂatoxicosis
Oreochromis niloticus (O.niloticus) in Egypt. The
supplementation of different levels of Fix-A-Tox
1o fish fed on control and crude aflatoxins
contaminated diets for 6 months indicated a
soticeable changes in the body weight
development, mortalities and serum biochemical
constituents. The histopathological examinatin
tevealed some alterations particularly in liver of
fish received Fix-A-Tox either alone or in
°°n.1bination with crude aflatoxins . Moreover, the
sidual analysis in the fish liver revealed a
"on-efficient effect of Fix-A-Tox in preventing

aflatoxicogi
cosis among cultured O niloticus.
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INTRODUCTION

Aflatoxins are produced in feeds and feed
components, in fact prior to, during and after
harvest, during storage, processing, handling and
transportation (Goldblat and Stoloff, 1983). These
compounds exhibit many different adverse effects
to the health of fish and as a consequence 2
hazard to the health of human beings.
Determination of aflatoxins contamination in feed
stuffs is difficult and involves high costs. There
is no safe level of aflatoxins in fish feed. It is

generally considered that aflatoxins level below

2u/kg diet can be fed to fish with minimal risk

(Svobodova and Piskac, 1980). However, the

expression of toxicity of afl

by various factors as
is et
environmental Stresses (Srour, 1992 and Curtis €

al.. 1995). Moreover, tilapias have considerably
ue ratio for aflatoxins when

atoxins can be altered
fish species and

very narrow feed/ tiss
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at reported for other species
092). Since contamination by
pletely avoided and serious
mals can't be awaited, a
hemical and biological
tion have been

Oomp.red with th
('BI-BIIm' et al., 1
aflatoxins can be com _
damage to man and ani
variety of physical, ¢ ;
methods for aflatoxins inactiva
applied (Bol, 1990; Abdel Hamid, 1993 and
Abdel Hamid et al., 1994a and 1995a). A more
economical and practical solution would be the
addition of sequestering agent which bind
aflatoxins and decrease their bioavailability. Vivo
investigations, have shown that activated
charcoal, hydrated sodium calcium
aluminosilicate (HSCAS), sodium bentonite and
Volclay, NE-BC reduce the toxicity of aflatoxins
(Lindermann et al., 1990; Bonna et al., 1991 and
Voss et al.,1992). Fix-A-Tox, another
sequestering agent, overcomed the deleterious
effects of aflatoxins in growing birds (Rawia,
1994) when used as a dietary supplement. Fix-A-
Tox was the proposed aflatoxins adsorbent agent
in the El-Zawia fish farm in Kafr El-Sheikh
governorate where there was several lots of
aflatoxins contaminated dry pelleted feeds (20-52
ug crude aflatoxins/ kg diet)... Unfortunately,
literatures dealt with the amelioration of
aflatoxicosis in fish by Fix-Axtox are almost
lacked. Therefore, this study was planned to
monitor the effect of Fix-A-Tox supplementation
in preventing chronic form of aflatoxicosis in
cultured O.niloticus..

MATERIAL AND METHODS

1- Fix-A-Tox:
In this study, Fix-A-Tox, the product from

Werfft Chemie, Vienna, Austeria was used . It
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is grey, odourless and
added to feed at diffcrc,.,

tCl(:x~

S
{ p';wq
Conpa. 1,

recommended by the Produce L :
°r

(tnlr;,h’,n |
"
2. Asperigellus parasiticyg (A.par

A highly and multj.q,

A.parasiticus standar(

it
ins Un&

; Strain (NR )d"tq
obtained from Americap Cultyrg -,

was used for contaminating Ollggg
. . Bro
corn, the ingredient of the €XPerin ndy, "
“Ntg| 4
%
3.Experimental diets:

Fish meal, ground yellow cor, Wheat
Tan

: ed i
formulation. One basal diet fob b
mula‘

(El-Banna, 1991) and served g oo
|

Contaminated yellow corn and/ of Fj, "
A

soy bean meal were the ingtedients us

at the level of 0.1% or 0.3% were addeg (T4
1). The toxins concentration was adjusty
be 100ug crude aflatoxins (AFBI, 187, Ap
31.4, AFGI, 32.5 and AFG2, 17.4 ug)/ kgfy
The concentration of crude aflatoxins inf
corn and the formulated diets was estima
by high performance liquid chromatoga
(HPLC) analysis according to the method|
A.0.A.C. (1995).

4. Fish:
A total number of 360 clinically nom"f
O.niloticus. with average body welf
35.78-36.95g/ fish and average total let
10-11.5 cm/ fish were used. These ﬁSh::
held in eighteen full glass aquaria (40X |
100cm), equipped with an air S“P}"lya
declorinated tap water (Inness, 1966) L"r c
of 20 fish/aquarium . Water tcrﬂp"“’t‘ljsl d

* Maintained at 26:1.0°C and pH "> ** |
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E * M
Diet composition and experimental design
e U M Schedule of necropsy in months and
| Fish | Agquariom Fish/ | Aflatoxin | Fix-A- number of sacrificed O. niloticus
| group | Ne. Aquarium | Diet ug/kg diet | Tox g/kg
{ _ { diet (5% #4288
EE 20 | Crude aflatoxins 1-3:1 ~3 - AC0M
| i 3 2 20 contaminated diet 100 0 1 31 3 1 survivors
| { 3 20 (ACD) 1335 1e3gd
,_ 4 20 Crude aflatoxins + 1F3.1C3 " Ta
| H | 5 20 0.1% Fix-A-Tox 100 1.0 FE 3.1 53 1 survivors
| | 6 20 diet{ ACD + 0.1% F) 18 320V 3N
B { 7 20 Crude aflatoxins + 1 31 3 1 al
m | & 20 0.3% Fix-A-Tox 100 3.0 1 3 1 3 1 survivors
| e 20 diet{ ACD + 0.3% F) 1 31 3 1
1 10 20 Control 31 & O
v 11 20 uncontaminated diet 0 0 1 31 3 1 survivors
12 20 (Cont.) 2351 32
13 20 Control + 0.1% Fix- 1=3%3 1 3" B
v 14 20 A-Tox diet (Cont. + 0 1.0 1 3 1 3 1 survivors
15 20 0.1%F) =31 = 1
16 20 Control + 0.3% Fix- 12951 3R S
r % w 17 20 A-Tox diet (Cont. + 0 30 |1 3 1 3 1 survivors
18 20 03%F) s L = 2

Meq,
J-.Oiza.Vol.w.No.S( 1998)
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e

ign:
| fish were grov
atments for

5. men'memal des
The experimenta
groups receiving different t1¢
months as illustrated in table (1)

ped into 6
6

] were fed crude

« Fifh in Bgrovwp
;ﬂlto)dns-oontaminated dict (ACD).
« Fish in group 11 and 111 were fed crude

aﬁmxim-oonmminated diet supplemented with
F) and 0.3%

0.1% Fix-A-Tox (ACD-O.I%
Fix-A-Tox (ACD-0.3%F) respectively.
+ Fixh in group IV were fed control
uncontaminated diet (Cont.).
* Fish in groups V and VI were fed control diet
supplemented with 0.1% Fix-A-Tox (Cont:

0.1% F) and 0.3% Fix-A-Tox (Cont. 0.3% F).

All of these forementioned treatments were
carried out in 3 replicates (Table 1). Fish were fed
twice daily at a rate Of 30% of their fortnightly
checked body weight. Throughout the experiment,
clinical abnormalities and mortallitis were
determined . Different numbers of fish were
sacrificed at different period (Table 1) for
detection of post-mortem changes,
histopathological alterations, serum biochhemical
variables and aflatoxins residues in fish liver.

6. Histopathological examinations;
d"l”lssue specimens from liver and intestine of
ifferent fish groups fixed in 10% buffered

270

neutral formalin. The fixed Speciy,
o (fn‘
dehydratcd. blocked and SeCtionq ‘w,i
. _ )
thickness and stained with Haemg,, \
a0

Fosin (H&E) as described by Hibiy, 4 ine
9

, . . g 4

7. Serum biochemical analysis: %)

Blood samples were individual), ™
the vessels of the experimenty) h\hw_" {I'rm
serum scparated for assay of: ang \

+ Total bilirubin by using totaj bilir
reagent set, Pointe Scientific [y, h §
park, Michigan according to th r'nl"'“%l.
strumfjord (1973). g

* Serum alanine and asparate amip,, rang
(All and AST) by using transamina%\‘ke'*

Bio-Merieux according to the mclh(:h
Reitman and Frankel (1957) ang King (1:
respectively. A

* Serum total protein by using togy DI
vBiuret kit" of Pointe Scientific [n¢_ Linc:'.
Park, Michigan according to the Methog
Herny (1968).

* Albumin by using albumin kit reagey
Pointe Scientific Inc., Lincolin Park, Michi
according to the method of Dauman
(1971).

* Globulins as the difference between

protein and albumin.

8. Aflatoxins residues estimation in fish iver
Liver of the experimental O.niloticus. i
the 6 groups were used for estimatior
aflatoxins residues using HPLC il

according to the method of AOAC (1%

9. Statistical analysis: The obtaincd daia ¥

statistically analysed according

Vet.Med.J.,Giza.Vol.46,No.3 (1998)
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#.“ and without Fix-A-Tox
diet with Fix-A-Tox were

’.uw percent in the live
of the fish in the groups No.LILII, V
.m..-m». 24./44%, 17.41%, 9.92%
o 1S Fix-A-Tox

M to ACD resulted in a
#”hhbody weights as
1 ACD, which is positively

correlated with Fix-A-Tox level after four
-‘m&hnushbody weight

" pecame significant after feeding ACD - 0.3%

F.for u-&d*mw-o.n?e
F. for 20 weeks. The improvement percent in
the live weights of these fish were 14.3% and

24.93% respectively.

Monly pescent:

The highest mortality percent (26.67%) was
deected in fish fed ACD, while the lowest 0n¢

(0%) was in those fed control uncontaminated

diet (Table 3), Supplementation of 0.1% and
O3% Fix-ATox 10 the ACD reduced the

- "onlities 1o 15% and 6.67% respectively,

Vhile their addition to the control

Y

Mrtalities

(Table 1

"W“ﬂmm

;: chimical 1"‘“‘\ of the experimental
fevenled priesence of digh ahdominal
distention and  <kin darkening an the only
signs in some fish fed on ACD with and
without 0.1% Pix-A-Tox after 4 monthe from
the beginning of the treatments No linicsl
signs were noticed among fish fed control dier
with and without Fix-A-Tox and those fed
ACD with 0.3% Fix-A-Tox. The postmortem
investigation, revealed pale brown liver with
congested patches (Fig. 1) in some fish fed the
ACD only or with 0.1% Fix-A-Tox. Liver of
other fish showed whitish patches alterated
with haemorrhagic foci (Fig.2). Liver atrophy
was detected in few cases at the Sth month of
the experiment. Distended gall bladder with
brownish bile was also noticed.

4. Histopathological findings:

The histopahological changes produced by
aflatoxins in experimental O.niloticus. were
mainly pronounced in the liver. The hepatic
parenchyma during the 1st three moaths of the
experiment revealed ballooning degeneration
with scattered foci of npecrosis. Single, Ial.gv:
esinophilic hyaline bodies might be seen inside

ted hepatocytes. The hepatic
the vacuola pa i

MMWMMMMM
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Fig, (1 Fish species
Lesion : Pale brows i

13 O.niloticus
iver with congested patches

Fig. (2): Fish species:: O.niloticus

Lesion : Skin da
: rkening with whitis
£ with whitish patches alternated with hacmorthags

ic foci in the fives, Distend
l} W gall bladder is also se.

= P,'p—'%h‘_ loiig
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| Vet

o (3): Liver showing nuclear hypertrophy and marked pleomorph
- A -N.ote the activation of MMCs in the portal area (H &E. X 400

aded with

] | Lo o aoerasis 1NV
Fig, (4): Liver of fish. Note the focal pancereatic necres S
mononuclear cells (H & E. X 400).

Meq,
J +Glza.Vol.46 No.3(1 998)
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jls. Moreover hepatic
ated Ccmﬁ ced with the presence of
o .- a hepatocytes. Some bile

tive prolifcratinn of their
ed A€

At the end of experiment | the
ng.

fib®
e

i i N o oy
peliol i the normal architecture, their

ts
shoW
::,amc)"* losse glarged, hyperchromatic and
¢ ¢ :
qoclel kel pleomorphism (Fig.3).
haWe "‘Of Melano-macrophage centers
jon

jval ear the portal arca.
& Cs) Were common A e

( tic acin _
e F aded with mtmonucic:fr cells a:ul
was 0V nages (Fig-4). In fish fed ACD

mw'o?A.Tox, the hepatic lesions were
- " Fidxthe fiver exhibited mild vaccular
imp;oved‘an shown in some control cases
degcneﬁfm“ aiggessed to small focal necrosis.
- :if:ctpi showed hyperplastic activation
rm/:; epithelial lining and parrowing of its
umen (Fig.5). The liver of some fish fed ACD
with 0.3% Fix-A-Tox showed vzfccular
degeneration, but the hepatic nuclei attained m
enlarged size with margination of chromatin
(Fig.6) and increased binucleated cells. The

s ticzed and
i appeared necro

Table {3}:

liver of fish fed Contrg
0 M "

0.3% hx~/\~l0x suffe

diffuse vacey)

I diet With 0.19, and

red from S¢vere
ar (Icgcncralinn
nuclear pyknosis or |

intestine

an
associate
ysis (Fig,7) and
cially a the port
in fish fe ACD showey
exfoliation of enterocytes (Fig.8)
intestinal vil
other groups didn't

with
aclivatiop
al areag. The
I necrosis and

) with atrop)
and fusion of the i

11, Otherwise the
. Show significant enteric
lesions than control,

5. Serum biochemical findings:

J v 'i 'vr ) v & ¢ N g
Statistical analysis of serum biochemical

parameters, namely the Total bilirubin, ALT,

AST, Tolal protein, Albumin and Globulin
indicated a variability in their values ip
O.niloticus. groups as compared with those fed
on control diet. The serum biochemical results

are to be seen in table (4),

6. Aflatoxins residues:;

From table (5), it is clear that, the amount of
crude aflatoxins resides in fish liver were

positively correlated to the feeding duration.

percen ) iloti 1 or crude aflatoxins
Mortality ¢ in O. niletices fed contro b crwde
contaminated diet with and without Fix-A-Tox

Time in FISH GROUPS 2 3
months 1 i N N L L
1 p) 2 i 0 0o Lo
2 1 1 0 0 0 Lo
3 i 0 0 0 ’“"6""””5”
Rty 4 3 { 0 0 "“’“6’“"'“'1‘""
| 5 3 1 0 B
Wi 4 2 2 i e R
e
960 | 460 | 0/60 160 | 2/60
4
1500 | 667 0 167 { 334
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Fig. (5): Liver showing active proliferation of the bile ducts epithelial lin.
ig. (20 P n =
B ting (H & EX 62.5)

f(_)L”;i! ne-

Fig. (6): Liver of fish. Note the hypertrophy of some nuclei with
crosis (H & E X400).
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V“-MEG.J. G

\ |

alza.Vol.46,No.3( 1998)

Fig. (7): Liver sh(»w?ng cxlcnsi}/c vaccular degenration, karvopvi
and karyolysis are prominent (H & E X 400).

e . . . . » N e > ¢ '{ ‘\
Fig, 8): Intestine showing necrosis and exfoliation of enclerocytes {k

E X 62.5).
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Aflatoxin residues in tissues of Q. niloticus fed control or crude aflatoxin contaminated
diet with and without Fix-A-Tox.

Time in months

4

= -

1
L

11
L

4.68

3.37

6.2438

4.267

2.55

8697

228 -

NEEEF

n &
o
i

Bit

6.62
Tow
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The greatest amounts were detected in the liver

(18.294ug/g) of fish fed ACD for 6 months.
Fix-A-Tox supplementation caused a decrease
in aflatoxins residues in the liver of the
experimental fish as its level increased (Table

5).
DISCUSSION

Aflatoxicosis is one of the most important
problem facing the intensive animal and fish

production and human health as well . The
different trials to overcome this problem enforced
us to study the role of Fix-A-Tox, which is used in
poultry industry, in preventing chronic
aflatoxicosis in cultured O.niloticus.. For this
aim, O.niloticus. fed control or crude aflatoxins
contaminated diet (ACD) (100ug/kg. b.w.) with
and without Fix-A-Tox (0.1% and 0.3%) for 6

months.

Concerning the body weight development, the
body weights of both fish fed ACD with and
without Fix-A-Tox and those fed control diet with
Fix-A-Tox were significantly decreased than that
of fish fed the control diet at 4 weeks and up
(Table 2). At the end of the study, the depression
percent were 33.89%; 24.44%, 17.41%; 9.92%

and 11% respectively. Growth suppression in

chronic aflatoxicated fish was repeatedly

recorded by Halver et al., (1966); Lee et al.,
(1978); Jantrarotai et al., (1990); El-Banna et al.,
(1992); Srour (1992); Manal (1993) and
Chavez-Sanchez et al., (1994). Svobodova and
Piscak (1980) and Svobodva et al. (1982) did not
observe any effect of the dietary aflatoxin on
growth rate of carp when fed 2,20 and 200 ug

280

aflatoxin /kg diet. Failyre of p;
"D

fish from aflatoxin-indu(.c(J oy,

effect also reporteq by Mahy, Blowy, &y

. Oud o, Mty

duckling and Abd Ej Hamiq ang '\4(‘[ al, (]%:

in quails Morcovcr‘ the ()h‘ :lhﬂl()ljd(
t

supported those of Abde] Ham;

(’”nC(] r [)

¢

1996) that fix-A-Tog s Mg
( ) that fix-A-Tox additiop, iy
)

lowered the body weight | H()M:“'nlrfjl;
noticed that Fix-A-Tox wag able 1, ;]’l 11[
growth depressing effects of aflam;\’laté
O.niloticus. as reported by Rawi, (cmls

1994
fowels. )

Regarding the mortality percent, p, higheg
o

(26.67%) was reported in fish group No |
also reporteg

El-Banna et al., (1992); Srour (1992)

3). Similar mortalities were
and My
(1993) in O.niloticus. fed on dietary aflyy
while Chavez Sanchez et al. (1994) 4
Mahmoud and Mokhbatly (1997) could not ¢
any mortalities in Nile tilapia fed on aflatos
contaminated diet. On the other hand, the add
of 0.1% and 0.3%
mortality percent to 15% and 6.67% in fish g
Il and III as reported by Rawia (1994) in chi
but incresed the mortality percent to 1.67%1
3.34% in fish groups V and VI in opposie
findings of Rawia (1994). These variati’®

- - mmt
mortalities could be attributed to the'! |
s well 8

Fix-A-Tox reduced |

differences of fish and poultry 2 4

|
environmental factors, health status of fish
aflatoxin dose and type.

. os
. » . JeisoP®
Concerning the clinical signs 19

. it
common non specific signs MC
concentrated to liver of fish fed A°~ g

ancheh
1992; Manal, 1993 and Chavez52"
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e W
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Lo 0.1% Fix-A-Tox. On the other
Y 0.4% Fix-A-Tox with their
o any abnormal clinical signs .

.:b these findings came Rawia (1994)

,""'#‘m Fix-A-Tox in chickens.
o he!

findings werc concentrated
™ | fish fed ACD. The

i .ﬁw ~ changes produced by

Illl”w also reported by many authors
1992; ‘Manal, 1993; Chavez-Sanchez,

. iﬂt! Mohamed and Mokhbatly, 1977). These

| fipdings Were by the significant
w& total serum bilirubin, ALT, AST and
and albumin (Aletor et al,,

gocrease total
ot al., 1982. Chattopadhyay et al.,

1981; Sova
ﬁ'ﬁb“"- 1985; Manning et al., 1990

ud Stanley et al., 1993)-

The addition of Fix-A-Tox could alleviate the
“lw of aflatoxicosis in the liver
~ of fish. It was appeared to be proportional with
e lovel of Fix-A-Tox in the given dict and
corresponded  with the results of serum
 biochemical tests which showed decreasc of
 sem ALT and AST values . On the other hand,
 the Fix-A-Tox failed to retmove the effect of
allatoxins on the total billirubin values. These
iesults were also obtained by Kubena ct al.,
(1992) and Rawia (1994). The increase of serum
"% biliriubin in the groups treated by Fix-A-Tox
:‘:: attributed 10 the cholestasis resulted
o :ndm of the bile ducts epithelial
addition to the mild hepatocytic
histopathologically.

| m ;- : g
M‘ of Fix-A-Tox to m

oL.46,No.3(1998)

oo A TP

afaltoxins free control diet significant!:

the total protein and albumin 0
cmrcsmm-kd with the hepatopathological lesions
rc‘cmde(l in these groups althowgh it disa ‘
with those of Rawia (1994) in he -
chickens feade

This finding

The current work showed that the
supplementation of Fix-A-Tox to fish diet could
prevent the pathological alteration of the imtestinal
mucosa of the experimental fish. These findings

are similar to those of Jantrarotai (1990

The residual analysis of fish group LII, and I
revealed the presence of aflatoxins residues
their livers (Table 5). These residues were directly
related to the duration of feeding peried. The
addition of different concentrations of Fix-A-Tox
could decrease the liver aflatoxins residues
(Table 5), where ncgative correlation between the
aflatoxins residues and dictary Fix-A-Tox was
This could be attributed to the
Fix-A-Tox which

detected .

adsorption of aflatoxins on

becomes unavailable for gastero-intestinal

absorption (Dalvi and Mc Gowan, 1984).

In conclusion, the results of this study rev caled

nt effect of Fix-A-Tox 1n
is in cultured O.niloticus..
emical could only decrease

¢t of aflatoxins and at the
control

the non-efficie
preventing aflatoxicos
ALso the use of this ch

the drastic harmful effe
gsame i1s combination 10 the aflatoxins-free
diet could initiate some harmful effects on fish

health. Also, further studies on this product shold

be required to clarify the probability of its
Wm;hﬁshdlh-
281
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