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SUMMARY

Toe preseat work was conducted 1o study the in-
w=raction between aflatoxin, Candida albicans
@< Aspergillus Fumigatus, 300 one day old
2icks were used in two experiments, 150 were
2s=c 1 each experiment and the birds in each ex-
getiment were divided into 5 groups, 30 chicks in
zach The 1st group in both the 1st and 2nd exper-
m=ats were given diet free from aflatoxin, while
= other groups were given diet contained afla-
wxin for 6 weeks. After two weeks, all the birds
s=lz1=d 10 the 1st experiment were inoculated in-
=czop with one ml. of 3x103 Candida albicans
wade those related to the 2ad experiment were in-
Tanasally inoculated with one ml. of 4 x 107
spores of Aspergillus fumigatus. The histopatho-
ioziczl results indicated that aflatoxin increased
122 imfectivity (as measured by lesion score) in C.
sibicans (66.6% 73.3%, 86% and 93.3%) and
2soin A femigatus (53.3%, 66.6%, 73.3% and
$3.3%) respectively.

INTRODUCTION

Wxh the increased demand 1o animal protein for
bomas consumption, poultry industry has played a
gseat pant in the last few years for facing such de-
mand. Poultry are liable to many enviromental
znd meltifactorizl stressors (microbial and non
sucrobial) which impair the normal growth and
ase reflected on their final productivity (meat and
cz2s)

Aflztoxins are one of these factors which are
fsuad 10 impair the immune mechnisms of birds

(Thazwon et zl., 1974). Several studies proved tiat
aflatoxin depressed humursl antivady respnve
and cell mediated immune system (Glambsone &
al., 1978). Brows and Abrams (1965) ivlaied sal-
monella from ducllings and chickens with typical
aflatoxicosis. Abrams (1965) alwo puinted vst
not only aflatoxin made bisds more susceptitie w
salmonella but also for other bacterial and viral
diseases. Hamilton znd Harris (1971 ) studied the
interaction of aflatoxiomis with Candida albicans
infections and other stresses in chicks.

MATERIAL AND METHODS

Cliicks: 300 comercial one day old Arbor acre
chicks obtained from Cairo Poultry
Company were used in this stady. They
were boused in electrically-beated cag-
es, where feed and water were available
adlibitum untill the end of the 6th ,
week

The present study was divided into two experi-
ents as follows:

The first experniment:

150 chicks were used. They were divided into five
groups, each contained 30 chicks, then cach group
subdivided into subgroups A and B. Both the
chicks of subgroups 1A 2nd IB were fed feed free
from aflatoxin, while the chicks from 2A and 2B
10 SA and 5B subgroups received ration contained
125, 250, 500 and 1000 ug/kg aflatoxia respec-
tively untill the end of the 6th. week, the sub-
groups 1B, 2B, 3B, 4B and 5B were inoculaled in-
tracrop afier two weeks with one ml of C.
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albicans suspension contained 3 x 103 yeast cell
{(Huppert et al,, 1953). The birds were observed
clinically and five chicks from each subgroup
were sacrificed after 2 weeks, 3 weeks and 4
weeks post C. albicans infection. Crop and pro-
ventriculus were collected for mycological and
histopathological examinations.

The second experiment

130 chicks were used. They were divided into five
groups, each contained 30 chicks, then each group
subdivided into subgroup A and B. Both the
chicks of subroups 1A and 1B were fed aflatoxin
free diet, while the chicks of subgroups 2A and 2B
10 5A and 5B subgroups received ration contained
123, 250, 500 and 1000 ug/kg aflatoxin respctive-
ly unull the end of the 6th. week. The subgroups
1B, 2B, 3B 4B and 5B were inocualted intranasal-
ly after two weeks with one ml of Aspergillus sus-

pension contained 3 x 104 spore (Carpenter, 1975)
. The birds were observed clinically and five
chicks from each subgroup were sacrificed after 2
. 3 and 4 weeks post Aspergillus fumigatus infec-
tion respectively. Lung tissues were collected for
mycological and histopathological examinations.

For histopathological examination the collected
specimens were fixed in 10% Formol saline, then
routienly processed and embedded in paraffin.
The paraffin embeded blocks were cut at 4-6 mi-
crons and stained by Haematoxylin & Eosin, and
Periodic Acid Schiff technique (PAS) (Carelton,
et al. , 1967).

RESULTS
e first experiment:

The clinical signs in the birds received 500 or
1000 ug/kg aflatoxin and inoculated with C. albi-
cans were retardation of growth and ascities. Al
necropsy there was marked thickening of the both
crop and proveniriculus. These findings were
clearly observed panticularly at the 3td . and the
4th. weeks as well as C. albicans could also be re-
isolated as shown in (Table 1).

Al the 2pd week, the birds received 125 or 250 ug/
kg aflatoxin and C. albicans showed mild to mod-
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‘Table 1: Studies of the Interaciton between afMatoxin In diel nad
Candida albicans infection.

No. of
Total Leslons of crop & Rebolation of
Group No. S.I':;I- proventriculus % |ecrop/ pro
W [ aw [uw IW | IW |

18 15 5 N5| US| 1S | 166 5 1 1

1A 15 5 . - . ['] * .«

b1} 15 5 45| N5| N5 | ees 5 3 1

1A 15 5 . . . 0 1

hl'] 15 5 55| 48| us |33 s14]3

kLY 15 5 . . . 0 . . -

4B 15 5 55| SS| N5 | 86 5 5 4

dA 15 5 - . . 0 . - -

5B 15 5 55 ] S/5| s | 93 5] 5 4

SA 15 5 - . . 0 ¥
Wi Week.

erate microscopical alterations, there was vacuola
degeneration of proventricular mucosa with hype:
plastic activation in some parts, moreover exo
ated cells were present inside the lumen.
philic membrane covered most of the mucosa ws
observed (Fig. 1), which stained positive by PAS
technique (Fig. 2). In the same time the similar &
terations could be noticed in the birds receival
500 or 1000 ug/kg aflatoxin as well as the lama
propria was moderately infiltrated by mononuc
cells (Fig. 3). Y

At the 3rd weeks, the birds received 125 or 2508
kg aflatoxin and C. albicans revealed that the p®
ventricular mucosa was completely necrosed

covered by eosinphilic membrane. 4

The lamina propria was heavily infiltrated ¢
mononuclear cells and heterophils, funthermes
the submucosa was also infiltrated by mononucie
ar cells and exhibited vascular dilation, In
birds received 500 and 1000 ug/kg aflatoxin a8
C. albicans , The eosinophilic membrane could®
clearly observed and the submucosal glands we
completely necrosed and replaced by monoaucs
ar cells, moreover the crop showed hyperkerates$
with the appearance of pseudohyphae deeply pe&
etrating its mucosa (Fig. 4). The birds received &
latoxin only revealed degenerative changes of p&
ventricular mucosa with cells desquamatioa ¥
some parts, while the control birds appeared w 1“'
normal. |

[he second experiment:

The post mortem examination of the birds in L
experiment revealed that the | «ds received S00&
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1: Prevestricelus showi thick eosinophili : " o : .
™ membrane covering ::E ‘ej;i.ll;uli;l li:isl::?‘:l:&lé Fig: 3 Proventriculus shoning mﬁltrglwn ol S "
ey propria by mononuclear cells. H&E x400.

Fig. & Proventriculus showing PAS POSITIVE mem-

forape corering the epithelial cells. PAS x400. Fig. 4: Crop showing pseudohyphae of C. albicans or-
panism deeply penetraling the crup mucosa,
PAS x 400.
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1000 ug/kg aflatoxin and A. fumigatus showed sc-
verely congested and oedematous lung as well air
sacs were thick and opaque. These findings were

noticed obviously at the 3rd and the 4th weeks,

more over A. fumigatus could also be reisolated
from lung tissue (Table 2).

Table 1: Studies of the interaciton between afatoxin in diet and

Aspergillus Fumigatus infection.
No.of |Levions of crop & Relsolation of A.F.

G roup Tl:m Sa ;ﬁ proventriculus | & forop! proventriculus

“ 1 nda 3w ]awlw W | 3W 4w
1B | 13 5 NS |us|us|466] 4| 2 {1
Al 15| s B S N
B | 18 [ Ys|wus|us|saa| 4] 42
2 15 s <l -1-1eol-]-1-
B | 15 5 5| ys|us]ees]| S| 3|3
Ml ois| s B P S O I
B | 15 [] VS| ys|ys|mal S| s |2
a5 s B D I T R
] 15 5 S5 gyslys]onal S| s | 4
sa | 15| s P IR R Y
W Week

Al the 2nd week the birds received 125 or 250 ug/
kg aflatoxin and A. fumigatus revealed that the pri-
mary bronchi contained desquamated cells with
mucous exudate and the lamina proporia showed
hyperplastic lymphoid follicle with vascular dila-
tion (Fig. 5). The birds received 500 or 1000 ug/
kg aflatoxin and A.fumigatus revealed more or less
severe pulmonary lesions, the pulmonry bronchi
still contained desquamated cells, mucous and in-
flammatory cells. Furthermore, the lamina propria
showed small to large histocytic granulomes.

Al the 31d and the 4th weeks, the lesions were
more or less in the all groups of birds but it dif-
feres in severity. In the birds received 125 Or 250
aflatoxin and A. fumigatus, lung exhibited degen-
erative changes in the bronchial epithelium with
cells desquamation in some parts which were
mixed with inflammatory cells (Fig.6). The peri-
bronchial and perialveolar blood vessels were
congested as well as serofibrinous exudate and
mononuclear cells infiltration could be noticed in
the interlobar spaces (Fig. 7).

In the birds received 500 or 1000 ug/kg aflatoxin
and A. fumigatus, the formentioned lesions were
still present bul more severe, moreover corpora
amylacea was noticed inside the secondry bronchi
(Fig. B). The birds received allatoxin only re-
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vealed mild degenerative changes in the prig
bronchi, while the control birds did not reved
pathological alterations.

¥

Fig. 5: Lung showing hyperplasia of peribronchil
phoid follicle. H & E x 400.

o

Fig. 6 Pulmonary brouchi showing deges®
changes in the epithlium and the lumea ¥ J
desquamalted cells. inflanunatory <xils
and mucous. H&E 1100,

3
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Fig. 7: Lung showing diffuse mononuclear cells infiltra-
tion in the interlobar space - H&E x400.

Fig- 8: Lung showing corpora amylacia within secondry
bronchi and interlobar ocedema.. H&E x400.

DISCUSSION

The effect of aflatoxin on the immune system was
stsdied by many investigators to increase the sus-
ceptibility of chicks to salmonellosis, asperigello-
sis, coccidosis, marek’s disase and C. albicans

infection, Edds et al., (1973), Hamilton, et al.
{1971) and Richard, et al. (1973) and also its ef-

Vet Med J, G1za.Vol.42.No.1(1994)

Proe.3 nd. Sclen M?uﬂ&??!a&.@dw Unde.

fects on the hinderance of the humoral and cell
mediated immune responses (Campbell, et al.,
1983 and Giambrone et al., 1978).

In the present study trials were done to produce
experimental infection with C. albicans in four-,
groups of chicks, these groups fed ration contained
different doses of aflatoxin . The post mortem ex-
amination revealed that the crop and proventricu-
lus were more or less affected in the all infected
groups, moreover the infectivily percenlage were
66.4, 73.3, 86.6 and 93.3 respectively (Table 1).
These results were coincided with that mentioned
by (Hamilion and Harris 1971). The resulls were
also confirmed by histopathological lesions which
characterized by the pesence of cosinophilic mem-
brane on the proventricular mucosa, the submuco-
sal glands were necrosed and completely replaced
by mononuclear cells, furthermore the crop muco-
sa was penetrated by pseudohyphae of albicans.
These results come in harmoney with that of
(Hache, 1966).

Concerning to the interaction between Aspergillus
fumigatous and aflatoxin, the post mortem exam-
ination in birds received A. fumigatous and afla-
toxin with different doses revealed that their lungs
were affected with different degrees according to
aflatoxin doses and the infectivity percentage was
similar to C. alicans. The results were also con-
firmed by the histopathological lesions which
were characterized by the presence of mucous ex-
udate and inflammatory cells inside the primary
bronchi as well as few numbers of cellular granu-
lomas could be noticed adjacent to the secondry
and tertiary bronchi. These results were coincided
with (Richard, et al., 1973), who added that these
granulomas might be suffered from caseous necro-
sis.

In conclusion the effect of aflatoxin on the resis-
tance of birds to microbial infections seems 1o be
varied according to its dose level.
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