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INTRODUCTION 0.5 ppb (Ashley et al., 1965). Con-

Sarotherodon niloticus is a na-
tve African fish and has been
reared in ponds, since ancient
Sgvptian times. Murals and en-
crevings dating from 1400 B.C.
s:ov. the fish held in ornamental
nds (Hepher and Pruginn,
.LS'SJ'.) The tilapia species have be-
come increasingly 1mp0rtant in fish
- culwre especially in warm cli-
maies. Diets can negativly in-
fivencs the heaithy growth of fish
either by nutrient deficiences, im-
balances, introducing infective
zpents or toxins to fish. The mould
Asperigllus flavus grows well on
many feedstuffs and under approp-
r1als temperature and hum:dny pro-
duce a very potent carcinogen of
lztoxin (Friedman and Shibko,
1972). Although the effect of
feeeding on feeds contained afla-
toxin to livestock are well docu-
mented (Allcrart, 1969), much less
is known about these effects on
fish. Rainbow trout is the most sen-
sctive animal to aflatoxin known,
showing a significant incidence of
hepatoma at dietary level as low as

'J

taminated aflatoxin By (AFB;) was

reported as the cause of trout liver
cancer (Halver, 1967), also Hal-
ver (1969) found that, prolonged
feeding of AFB; at concentration

as low as 0.4ug/kg diet, cavsed liv-
er neoplasma, necrosis of hypatoc-
ytes and degenerative changes in
pancreatic tissues and kidney of
rainbow trout. Concerning channel
catfish, Ashley (1966) and Fried-
man and Shibko (1972) reported
that, catfish fed crude aflatoxin in
diets ranging from o to 100 mg'kg
body weight showed a relatively
low response, while Jantrorotar
and Loveil (1990) found in chan-
nel catfish fed 10, 000ug/’kg feed
for 10 weeks, had shown a slgnifi-
cant decrease in growth rate hae-
matocrite, hemogloblin concentra-
tion, erythrocyt count and necrotic
hepatocytes but not when fish fed
the concentration of 2154pg/kg or
less. In carp fish, at low dietary
level (2ppb) AFB,, had no effact
on body weight, health physiology
(Svobodova and Piskac, 1980).
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The priincible target organ in af-
latoxicosis is the liver. The brood
range of biological effect of afla-
toxin proberly related to their reac-
tion with cell nucleoprotein and
nuclic acid and the ultimate effect
of these reaction on protein synth-
sis and cellular integrity
(Patterson, 1976). Evidance from
several devoloping counteries
showing an increase in incidence in
aflatoxin content of the diet points
to aflatoxin as a cause of human
liver cancer.

This study was planned to pro-
vide more information on the po-
tential risk involved the feeding ti-
lapia species on aflatoxin
contaminated feed. The objectives
were to evaluate the effect of feed-
ing of 50, 100 and 200 ppb aflatox-
in on tilapias performance through-
out 10 weeks feeding experiment.
Moreover it is worth to detect afla-
toxin residue in fish tissues.

MATERIAL
AND METHODS

Teebde (1): Composition of the experimental lngredients "% °.

Ingredizny | Momter | CP EE | msh

SEM ) 4o 13 60
Fib meal Y] 630 67 162
Whea! bran ] 150 14 10
Yebow corn 105 BE 30 13

Diet_formulation: Fish meal,

SBM, wheat bran and yellow corn
wasdone were the ingredients used
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1]}
for diet formulation. The actuas
chemical analysis of these ingrtlff
dients (Table, 1) according
A.0.A.C. (1975) Diet ingregicniy
were analyized to ensure freedun;
of AFB, before they were through..

ly mixed, pelleted and used ig}
feeding trails.

Experimental djets: Contami.

Table (1): Experimental diels in difTerent trestmends . ‘;
Ingradients (%) Control Afstoxin level (ppb)
diel
50 100 200

SEM 28 b ] b ] 28
Tih meal 20 20 20 X _
‘Whest bran X 2 20 20 3
Yeliow corn 28 7 25.08 24.2 L)
Conlaminaled y.corm - 1.0 292 is
Mineral mluture 0 20 0 20
Vilamin mixture 20 0 20 20
Inul . 100 100 100 100 !
P s s s s
EE 28 28 28 28
Ash 6.7 6.7 6.7 67
CF 47 4.7 43 a7
Ca 1.24 1.4 1.24 1.24
P 1.13 113 113 1.1
ME Keal /Rg 3159 49 3159 Ads9
Cal jprotein ralio 109 129 109 109

* Miners] min. was by miticg 50% dicalaum shate (249
Ca., 8% ﬁ-]‘f?j! ﬂ:fu':dm clement premixe ‘.’S'im. E:.:ud:‘

contains Ca 25 g, P 90 g Fe 25000mg , Cu 2000 mg , Mo 6000 =
mm;“'.'.gw&)l)u..‘ 5000 mg. o
+ Each Ky coobaing : VILA 4000000 1U, Vit D 8000 U, VILE. 1000mg
ViLBy g , VitBy 10000 mg Vit Bg 1000 g , Vit By 3 =y |
Vir.C 10 mg , Folic acid 500 mg . Pastothianic »eid 300 mg . Vit K
1000mg and nicotine amide S000 &g,

nated yellow corn was used in for
mulating the experimental diet
contaied 5200pg/aflatoxin/kg wa
prepared as described by El-Banu
(1987). This corn used to formula
3 experimental diets contain¢
50,100 and 200 ppb aflatox
(Table, 2).

Laboratory conditions: Thwel
120-L glass aquaria equipped w:
an air pump, maintained at 28x:
by using electric heaters 70 wi
whils PH throughout the expe
mental period was 7.5 = 0.4 whi
are the optimal recommended
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gl2Pia species were used. Tap wa-
€I Was used and treated by anti-

hloT reagent according to Boyd
1979).

Fish: Tilapia fingerlings were
btained from EIl-Abassa Fish
Hatchery. They were devided into
4 groups each of 3 replicate with
10 fingerlings. The average initial
body weight was 5.9 = 0.22 g,
while the initial standerd lenght
was 6.04 = 0.08 cm.

Feeding regime: Fish were fed

wice daily at a rate of 3% of body
weight (Marck, 1975), which was
adjusted in accordance to body
weight change during 10 weeks ex-
perimental period. Each aquarium
was drained and thourghly cleancd
veekly.

Performance Parameters: All

fish of each group were weighed
weekly, also standerd length was
measured, while weight gain and
feed/gain were calculated. At the
tnd of experimental period all alive
fish in each group were killed,
whole body was dried, ground and
prepared to chemical analysis ac-
cording to A.O.A.C. (1975). Three
lish of each group were killed and
examined internally for signs of
flatoxicosis. Histological exami-
ation was done by taking specie-
ments from gills and liver from 3
fish of each group and fixed in
10% formaline solution, dehydrat-
td, cleaned and embeded in paraf-
fine wax blocks then sectioned at 5

Vet .Med.J . ,Vol.49,No.3(1992)

micron, stained by haematoxlin ea-
sein stain (Carlton et al., 1967).
Detection of aflatoxin residue: Af-
ter 7 weeks feeding trails, 2 fish
from each reatment also 3 fish
from each treatment at the end of
10 weeks experimental period were
taken to detect the presence of afla-
toxin residue according to the
method of A.Q.A.C. (1975).

RESULTS
ND DISCUSSION

Aflatoxins are potent hepatotox-
ins and also potent carcinogenic. In
general, young animals of any spe-
cies are more susceplable to acute
toxic effect of afletoxin then older
animals of the same species (Edd,
1973).

Aflatoxicosis and tilapia_per-

Effect of AFBy on tilapia per-

formance found in table (3). Con-
cerning weight gain, fish fed the
control diet was the best (5.46g)
throughout the 10 weeks experi-
mental period. Fish fed either 50 or
200 ppb AFB; showed nearly si-

millar body weight gain (5.16 and
5.18g respectively. Diet contained
100 ppb AFB1 showed the lowest
weight gain (4.64g). About fish
lenght, fish fed the control diet
showed the highest increase in
length (0.75 cm/fish). A simillar
increase in length was found in
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both groups fed 50 or 200 ppb
AFDB; (054 and 0.51 cm/fish re-

spectively). The least increase in
fish length was in group fed 100
ppb of AFB,. Growth ratec (GR)

was simillar (0.9) in all groups ex-
cept that fed 100 ppb of AFB, it
was only 0.8 . Regarding the mor-
tality, only fish fed the highest lev-
el of AFB; (200ppb) showed

Table (3i: EfTect of aflatouin on lilspls performance.

Cantral Aflstoaln kevel ppb
“ P | [

el FABEBEE
Flual wright (gTuh) 11]_:: inﬁi? %JD"?;D 1{32
Weight pain (g Tak) T 5167 | 46d | 518
Imitia! bemgh fom Tuk) :ﬁ ’ﬁ?gl &g 2:3\2
Fimal kength fcm MTsh) €79 647 656 | 6357
0w 1.02 on o8]
imcrrase e bongth fom Tish) 078 pSsa| cad §os?
Meorality % 0o 0o 00 187
Growth raie 059 09 07 056

B oo reprem 10 ful treatment. adeb evrans with different
supericryes are npmlicanely delerent a1 (Pe0.05)

16.7% mortality. There is no avail-
able literature dealing with the ef-
fect of aflatoxin on tilapia perfor-
mance. The adverse effect that
have been shown in fish fed the
diet contained AFB; at level of 100

ppb regarding tilapia performance
that was not clear in fish fed the
level of 200 ppb of AFB;, may be

related to the high mortality rate of
16.7% in the later group, so fish of
higher body weight may can over-
come the adverse effect of AFB,

than fish of smaller body weight.
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Effect of aflatoxin on Feed/

gain:

Calculated feed/gain in different

Table (4): Effec of aflatonin en gain in body maseleed feed con
wamplion snd feed convertion ineaperimental groups

{aversge of 3 replications with 10 fsh each)

Centrol | Alatoain ievel pph
diel [T 11213 pLo]
Gabn in bady mau (g/group) 1638 J154n] 1392 o718
Feed consumptlion (g 'group) 470 [4122] 4265 | 35595
Feed/gain (g/'g) m 264 o8 359

groups was found in table (4). Data
showed that fish fed the control
diet and that fed the lowest AFB,

level had a similiar values (2.75
and 2.66 respectivly) while feed/
gain was increased with increase
the dose of AFB; (3.05 and 3.59

respectivly) in fish fed 100 and

Table (2):TiMect of sNatonn vn whole body consum ption of
Ulapla fish,

Conlrol Allatozin bevel ppb
diet LI 1] 200

Dry mater | S24 5,73 ) 2381 2618 | X278
1.08 056 245 0.3 [X)

%

mitial

cr €137 6283 | olB) 6153 | &2
142 0.4 01 018 | os1

EE 2.1 2118 2.4 Pt L3 180
o.13 0.62 .19 0.81 1.2

Ash 135 156 155 16.9 122
04 09 07 10 as

200ppb AFB;. At the end of 10

weeks experimental period, the
weight of fish fed the highest level
of AFB; was 20% less than the fish

fed the control diet. In carp,
Svabodova et al. (1982) reported
that neither concentration of AFB;

(20 or 200pg/kg feed) affected feed
intake of increase the mortality.

Vet.Med. ). Vol.40,No.3(1992)

.. )
CamsScanner = LWgd 4> guuaall


https://v3.camscanner.com/user/download

Dietary Aflatoxin

Effect of AFB; on fish body

composition:
The data concerning fish body

composition is found in table (5).
All values concerning moisture,
CP, EE and ash% were within the
normal values of tilapia body com-
position.

Aflatoxin residue in fish body:

The resutls in table (6) showed
that the amount of AFB, residues

in fish body were directly related
to both the level of AFB, and the

duration of feeding period. The
greatest amount of AFB; residue

(31.5 ng/g) was detected in fish fed
200 ppb AFBy for 10 weeks. It can

be observed that, with as minimum
as 50 ppb AFB, in tilapia diet, the
tissue residue was high (13.4ng/g).
therfore the calculated feed/tissue
ratio for this level was 3.7 which is
cosiderably very narrow when
compered with that reported for
laying hens. For example, Stoloff
(1977) who reported that afnlatoxin
have been detected in the eggs of

Table (6): Aflstoxin residue and [eedlissue in whole fish body (g/g)-

AFB) residue aller | Feed tissue alter

T weeks |10 weeks | T weeks J10 weeks
Control dig Nil Nil Nil Nil
56 ppb AFB 653 3.4 267 37
100ppbAFE; | 1310 | 267 763 37
200 ppbAFB; | 1782 | 3150 n2 | em

laying hen recieving in their rations
2200ug/kg of AFB; in ration will

show up to lug/kg of AFB;in

eggs. An intersting point to recog-
nized is the identical effect that

Vet.Med.J.,Vol.40,No.3(1992)

produced by two levels of AFB;

(50 and 100ppb) on the feed/tissue
ratio (3.7). Regarding duration of
AFB; feeding, it is noticed that up
to 7 werms of feeding, a positive
relatichsip between the level of
AFBj and the fesidue found in fish
tissue, However, AFB; feeding for

10 weeks demonstrated duplication
of the amount or residue that found
in the same group after 7 weeks
feeding period. This effect emphe-

Fig.(1) : Liver of fish fed 50 ppb AFBI1 show-
ing vacculation of hepatocytes with necrotic
depris with the bile canaliculi

sised the cumulative effect or
AFB; in tissue which was support-

ed by feed tissue ratio.

Pathological effect of AFB;:

Liver of fish that fed 50ppb
AFB1 after 7 weeks feeding period
revealed vacular degeneration of
hepatocytes, slight activation of ep-
ithalial linning the bile duct with
the presence of necrotic debris
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within the bile ccanliculi (Fig. 1)
together with slight congestion of
central vain. At end of loweeks
feeding period we found the same
picture, moreover there were foccal
coagulative necrosis and areas of
intravascular haemolysis. Gills
showed telangectazia or the fine
blood capelleries of the secondry
lameliae togther with proliferation
or the epithelial linning of the sec-
ondary lamellae.

Liver of fish fed 100ppb AFB,.

7 weeks feeding period, showed
proliferative changes of the epithe-
lial linning the bile duct, leucocytic
infelteration in the portal areas, fo-
cal areas of congestion and activa-
tion of melanine carrying cells. Af-
ter 10 weeks feeding period found
the same picture was noticed in ad-
dition to dissolution of cytopllasm
of hypatocytes together with
marked appearance of vascuhar
cnannels (sunusoids) Channels
takes rays appearance. Gills
showed slight proliferative changes
in the epethelial linning of the la-
meilae with severe congestion or
the main branchial blood vessels

(Fig. 2).

Fish fed the highest level of
AFB; 200 ppb after 7 weeks feed-

ing period, their liver showed foc-
cal areas of vaccular degeneration
leucocytic infilteration in the portal
areas, the vaculation of hepatocytes
was more pronounced and bile duct
prolir eration was very-clear. After

22

10 weeks feeding, the same pictu,
was noticed in addition to int
vascullar haemolysis associted
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Fig.(2): Gills showing congestion of the ma
branchial blood vessels

. with foccal areas of necrosis
Gills showed prolferative change
in the epithelial linning with sevel
congestion of the main branche:i
blood vessels. These findings indi
cate that the gills showed no spe
cific redction while in liver there i
a negative cffect which is related t
both AFB; level in the diet am

feeding period which agree witl
the findings dealing with perfor
mance and residue found in fisl
tissue.

The most important aim of th
food control organization in an)
country is the protection of thi
consumers from health hazard
posed by feeds containing patho
genic microorganisms of their. tox
ins, in amount sufficent to caust
disease or toxicosis. From this
work, it can be concluded that, tila-
pia fed as low as 50ppb of AFBy,

Vet.Med.J.,Vol.40,No.3(1992)
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were normal in appearance and
perrormance althnough they con-
tain high amount of AFBI residue
in their body that hazard humen
health. further studies, on levels
below 50ppb AFB;, are needed to

detect the critical level that pro-
duce a residue in fish body.

SUMMARY

In 10 weeks feeding period, tilapia fin-
gerlings were fed on diets contained 0.50,
100 and 100ppb of aflatoxin Bj (AFBy).

Fish fed on diet contained 50ppb of AFB;

showed littel or no effect on fish perror-
mance, but the negative effect was in-
creased by both level of AFB; and the

duration of feeding period. Tese levels of
AFBq showed no effect on fish body com-

position. Histopathological examination
revealed an adverse effect on liver, not in
gills, that reilated to both AFB] level and
éuration of feeding. Even with as low as
50ppb of AFBj, its residue was detected

in fish body in higher amount than that re-
ported in other species. AFB; residue

showed a commulative effect related to
level of AFB1 and feeding period.
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