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INTRODUCTION

Refai and Rieth (1966) described an outbreak of lung
aspergillosis in turkey poults in a farm at Kafr-gl-
Sheikh with high mortalities. Aspergillus fumigatus
vas isolated from the caseated nodules in the lungs

and air-sacs as well as from the walls of the egg
incubators.

The improvement of the hygienic condition of the env-
ironment in the intensive poultry farms reduced the
mortality drastically. In 1968; Bassiouni et al. pro-
ved experimentally the close relationship between ha-
emorrhagic syndrome and the infection with A. flavus
In poultry. El-Bahay et al. (1968) examined mycologi-
cally 56 samples of poultry feeds. They isolated 37
Strains belonging to the genera Rhizopus, Aspergillus,
Penicillium, Mucor Scopulariopsis and Paecilamyces.

Refai (1971) could isolated A. fumigatus, A. terreus,
flavus, a. glaucus, A. niger, Paecilamyces, Fusa-

rlum and Stemphylium from dead egg embryoes and pou-

lty feeds, and considered the feed to be the main so-

urce of infection. In 1974, Refai et al. succeeded

0 the isolation of Mucor, 4. niger, 4. fumigatus

8nd A, flavus from the Iungs, liver and heart of
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5B ducks and rabbits and 30 ¢
t:ur-‘In the same year, Saif noticeq a
gillosis in Kafr-El-Sheikh, and (g

eed Sty
Prob]_em

hens,
samples.

Port

r ! &d
of aiz: losses in turkeys. He could isolat,
rea

4
s A,

s, A. nigers Penictillium, Mucor and AZtep”arigzq'
?f”;o:n different organs of dead turkey Poults, an4 :Pp.

reported that A. flavus was the most commgy, 13013:

e,
galeh (1976) recovered A. fumigatus, 4. nigen, .
flavus, A. nidulans from the respiratory apg Aol
jve tract of fowls.

Abou-Gabal et al. (1977) were able to isolate

s g ; ) Yeast
and yeast like fungi included Torulopsis, Rhodotomza
Candida, Geatrichum and Cryptococus spp. frop the

mouth, oesophogus, crop and small and large intestipe
of fowl using the swab method. Also, 4. flavus, g,
miger, A. terreus, A. fumigatus and Penicilliym Spp.
were isolated.

Fungal hyphae were found in granulomatus nodules of
the lungs, air-sacs, trachea, heart, liver and skele-
tal muscles. With regard to control of moulds, El-

Bahay et al. (1968) used Isol. 1%, Tego 51 2%, Anti-
germ 50 5% and copper sulphate 8% as disinfectants

against A. flavus, A. fumigatus and A. niger.

Refai (1971) a

Pplied Tego 51 as disinfectant in bro-
oder rooms and

: obtained very satisfactory results
\:Jlth 1% solution especially when it was applied t¥"
c¢- The first application eliminated the moulds fo°
s o). e valls, floors and feeders and the second
eliminated the moulds in the air of the rooms-
Sj;ff(l9'{‘6? Proved that thiobendazole and nyslat:
Ungicidal effect on 4. flavus culture, while

cu

angprelrsiUIPhate had no such effect. ThiobendaZ;Ill:
inf y' atin dipping solution prevented A. fla
Nlfectiop of P

eggs during incubation.
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saif and Refai (1977) used thiobendazole for the co-
ntrol of moulds in poultry farm, having a history of
high losses. They used the spray method as aerosol

containing 19 mg/cubic meter once daily for 2 weeks.

The aim of the present work was to survey mycotic
infections among birds and rabbits and to study the
efficiency of antimycotic treatments.

MATERIAL. AND METHODS
1. Isolation and identification of fungi:
a. Sampling:

Dead and ailing chicks, turkeys, ducks, pigeons, phe-
asants, parrots and rabbits of different breeds and
sources, with a previous history of respiratory or
nervous manifestations as well as ration and litter
samples were collected from different poultry farms
(Table 1).

b. Direct microscopic examination:

Tissue specimens from lungs, kir-sacs, trachea and
nodular lesions of ailing and dead birds and rabbits
were examined directly microscopically using 15% pot-
assium, hydroxide solution and lacto-phenol stain,
for the presence of fungal elements.

¢. Cultural examinatiom:

All samples were aseptically inoculated into Sabour-
aud's glucese agar plates and incubated at 30°C for
10 days. Suspected fungal growth was subcultured onto
sabouraud's glucos agar slants in order to obtain
pure cultures and kept for further identification.

Suspected Aspergillus colonies were cultured ongo
Czapek's solution agar (3%) and incubated at 30°C
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for 7 days, then examined microscc;pically_

2. In-vitro study of antifungal drugs againgt Asp
Qrg~

illus species:

GCentian violet, iodine solution, thiobenzole ¢
lin, vrown, FAM, antic, methylene blue, COpp::_r zzTa‘
ate, diazinone, potassium permanganate, aflagip wephh
tested in variOUS.dilutions against 4. fumigatyg ZE
flavus and  A. niger. The drugs were added tqo t;ne .
molten Sabouraud dextrose agar (at 50°C) ip plates
then the plates were inoculated with the fungi, (S;e
Table 2 for the concentration of the drugs),

3. In-vivo study on the effect of antifungal drugs
in experimentally infected chickens.

Three hundreds, one-day old Hubbard chickens were

grouped into 16 groups in 2 rooms, 8 groups in each
room. The first 7 groups in both rooms were infected

intranasally with 1x10  spores of either A. fumigatus
or A. flavus. The remaining group in each room was
kept as a non-infected control. The first 6 groups
were treated either immediately after infection or 4
days thereafter with thiobenzol (60 mg/L in drinking
water for 5 days), gentain violet (250 mg/L) or io-
dine solution (0.6 gm/L). The groups no. 7 and 8 were
left without treatment. The infected chickens were
observed twice daily torecord their general health co
ndition and to notice their clinical signs. Post-mo”
rtem examination was performed on chickens which died
after infection to record any nacked macroscopecat
lesions of the internal organs and Mycological e,
lation was attenpted. 10 days post - infectiom the
Surviving chicks were slaug htered and examined-

A 'tter
4, Efficiency of antifungal drugs on feeds andl 1

. . ben-
Aflagin (150 mg). gentian violet (25 mg) and Bglg of
zole.(6 mg) were added to flasks containing fected
Previously autoclaved feeds and which were 1T
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with‘A' funiiatuz’ A. flavus, or A. niger. All flac-
sks were cultured daily for 7 d :
fungi. o ays for the growth'of

The Game Wan do?e on litter infected with the 3 spec-
ies of fung% using Iodine (0.5%), formalin (0.3%),
Ccrown solution (1.5%), FAM (1.5%) and Antic (1.5%).

RESULTS

1. Incidence of Aspergillus species in birds, feeds
and litter:

As shown in Table 1, the highest rate of infection

was reported in turkey poults (64%) and pigeons (37%).
A. fumigatus was the most common in chickens, duckl-
ings, pheasants and rabbits while A. flavus was common
in turkeys,A. niger showed lower incidence in all bi-

rds.

A niger was the most common, followed by
where as in litter, 4.

n followed by A. niger

i

In feeds,
A. fumigatus and A. flavus,
~-fumigatus was the most commo

then A. flavus.

clinical signs observed among natu-
rds were inappetence, emaciation,
station, inflamtion of eyes, nerv-
g torticollis, paralysis and inco-
rdination, and the post-mortem pictures revealed ca-
seous nodules as well as abscesses in the lungs and
air-sacs. The trachea and bronchi were filled with
mucous discharge, inflammatory lesions in the brain
and meninges and lesions in the liver together w?th
multiple nodular lesions throughout the body cavity
detected. The microscopic examination revealed local
proliferative pneumonia, microscopic granulomas were
distributed in the hyperaemic and consolidated lung
parenchyma, in addition, pleuritis and airgaculitis

The most obvious
rally infected bi
respiratory manife
ous signs includin
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Table 1: Frﬁzlfeg:}g’ans o poulEry TAELON and litter,
er
e Positive
Species Tota'! tztglive S
P examined 1 9 Total % A. fumi- A.flavus A.ni
gatus L
e ' ‘\\
43 7.5% 412/12% 33754 "
. 72.5% 165 27. 9% 23y
Baby chick 600 92 12 : 7 4/7%
03 20%  52%/10% 30%/ 6% 17
adult chicken 119 8025 | s i 1’25/ 3
125 36% g0 64%  28%/18% 5B%/37% 153/ gy
Turkey poults 16 2 4 "
i, Tuvked 2 33% 6 27%  33%/ 9% 67%/18% 0.0
; 19 4 1 1
Duck1ings 25 76% 6 24%  67%/16% 17%/ 4% 17%/ 4
24 9 2 3
Pigeons 38 63% 14 37%  64%/24% 14%/ 5% 213/ 8%
6 2 - .
Pheasants 8 75% 2 25% 100%/25% 0.0% 0.0%
1 1 - -
Parrots 2 50% 1 50% 100%/50% 0.0% 0.0%
33 6 3 e
Rabbits 46 72% 13 289 46%/13% 33%/ 7% 31y 93 |
= — : =
o 18 ? 2 8
EEES 30 60% 12 40%  17%/ 7% 17%/ 7% 66273
Litter 20 84% 4 . ; 04
12 60% 58%/35% 8%/ 5% 332
/
Total
He 695 325 139 120 s
67% 31% aoq/13%  37%12% 2T

A/ %= Calculat
ed to total positive / calculated to total sampies:
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Table 2: Effective concentration %

135

(causing complete

inhibition) of various antifungal drugs on
Aspergillus spp.

Antifungal A. fumigatus A. flavus A. niger
1. Gentian violet 0.05 0.05 0.5
2. Iodine solution 0.125 0.125 0.125
3. Hethylene blue ‘0.5 ineffective ineffective
-(0.5) (0.5)
4, Thiobenzole 0.004 0.002 0.006
5. Formaline sol.  0.312 0.312 0.312
6. Crown solution 1a25 1.25 1.25
/. FAM solution 1:.25 1.25 1.25
8. Antic solution 0.625 1.25 215
9. Copper sulphate ineffective ineffective ineffective
(0.1) (0.1) (0.1)
10.Potassium
permenganate ineffective imeffective ineffective
(0.5) (D57 (0.5)
11.Diazinone ineffective ineffective ineffective
(0.5) (0.5) {0.5)
\h—-ﬁ‘
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colonies of fungal hypae could be A
Lymphocytosis were evideng
hial lymphocytosis) extry

Myco

1ar and peribronc

erivascu
izsation of erythrocytes.
2. In-vitro study of antifungal drugs:
From Table 2, it is clear that 7 out of the 1] .
drugs could cause inhibition gt various CO“CEntratimm
of the three Aspergillus specieés. On the whole, 4.
was more resistant than the other two species,
lphate in 0.1%, potassium permenganate apg
diazinone solution in 0.5% were not effective. Ip
0.5%, methylene blue could inhibit only A. fumigatys,

1t is also clear that thiobenzole was effective at

very high dilution.

niger
Copper Su

3. In-vivo study on the antifungal drugs:

Table (3) demonstrates that thiobenzole was the best
drug where all treated chicks survived whether the
treatment was immediate or 4 days after infection.
In the control group 30-35% of chicks died between

the 5th and 9th day post infection.

4. Efficiency of antifungal drugs on the fungi in

feeds:

From Table (4), it is evident that .the addition of
alfagin to the feeds inhibited the growth of the 3
fungicomplete inhibition of A. fumigatus and A. fla-
vus was achieved on the 6th day, whereas A. niger
could grow up to the &Eﬁ:gg§. Gentian violet and thi-
obenzole had little effect when they were mixed with
the feeds. : ' :

5. Effici £ T
R ency of the antifungal drugs on fungi 1D t

:?e.bzﬁt resulfs were obtained following 3PPIicati0n
iodine (0.5%) and formalin (0.3%). In both case’

Scanned with CamScanner



Table 3: Efficieney of antifungal dru
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ally infected chicks.

85 on experiment-

S
A. fumigatus A. flavus
Total mortality total mortality |
S -
1. Immediate treatment
Thibenzole 0.0 0.0 0.0 0.0
Gentian violet 1.0 5:0 1.0 5.0
Iodine 2.0 10.0 1.0 5.0
2. Treat. on the 4th day
Thibenzole 1.0 5.0 2.0 10.0
Gentian violet 3.0 15.0 3.0 10.0
Iodine 4.0 200 4.0 20.0
3. Control:
Infected, untreated 7.0  35.0 6.0 = 30.0
Uninfected, untreated 0.0 0.0 0.0 0.0
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The efficiency of antifungal drugs on the fhngi i fee,
s

Table 4:
—
. Date
spergillus
prugs szcigs 3rd 4th  5th 6th  7th  Bth o N
|
; ++ + 3 - i 3
1) Aflagin A.fungatus s
A fZayus +++ +4+ + o % N )
A niger +++ ++4+ _‘ ++ +4 + % )
’ + ++ ++ i
2) Gentian A, fumigatus PO :
+++ o ¥ - i

violet 4. flavus

;! ++4 +4+ +++ +++ ++ ++ 4+
A. niger
; -' +44 ++ ++ + .
3) Thibe- 4 . fumigatus A, G
44+ H + + - .

nzole 4. flavus 44
s R sbb HHE O HH

A. niger
control A.fwniga.f;us sie 44 THEE R A 4 HH
without A. flavus +++ +++ +++ 444 0 FHE +++ ++4
drugs A. ;1i9311 P e HH
control - Neg MNeg MNeg  Neg Neg ~ Neg Neg
neither '
infected ‘
nor drugs :

4_________’_—__ﬂ____‘____—J

* 3rd day of infection (the day before adding the drugs)-

n

Heavy growth

Moderate growth

++
+
+

Slight growth

n

No growth
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no fungal growth was observed on the 4th day onwards.
FAM (5%) and antic (1.5%) were similarly effective
against A. fumigatus and to a lesser extent against

A. flavus, whereas the growth of A. niger continued
though in a reduced form.

DISCUSSION

The present study demonstrates clearly the role of
aspergillus species in causing considerable losses in
poultry. This role has been already emphasized by
Refai and Rieth (1966). The isolation of the causat-
ive Aspergillus species from feeds and litter in this
work and from the air of egg incubators by Refai and
Rieth (1966) substantiate the importance of consider-
ing the environment and feeds as sources of infection.
A. fumigatus is well known as aetiological agent of
respiratory infections in poultry (Refai and Rieth,
1966, refai, 1971, Saif, 1976, Abou-Gabal et al. 1977,
El-Batrawi, 1980 and Ibrahim, 1983). On the other
hand, A4. flavus which is primarily known to produce
afiatoxins that causes aflatoxicoses was isolated

from caseated nodules in the lungs, i.e. causing inf-
ection particularly in turkeys. this result strengthen
the data mentioned by Saif (1376). It is worthy to
mention that El-Badry (1979) reported a high incide-
nce of A. fumigatus in turkeys. 4. niger which is fre-
quent in the environment in Egypt (Youssef and Refai,
1986) could be also isolated from lesions in infected
birds. The isolation was also confirmed by crushing

of the nodules and detection of the fungal hyphae mi-
croscopically and by histopathological examination \
of sections prepared from the affected organs.

The testing of various drugs available indicates the
efficiency of thiobenzole in the treatment of experi=
mentally infected. This has been reported for the fi-
rst time in Egypt by Saif and Refai (1977) who also
reported the drastic reduction of fungal load in the
environment of poultry farms.
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fficiency of antifungal AEUEE QUi ki fungi in the
. The €
Table LE

litter.

—///' Date \

pspergillus ith o o S L
- species ard 4th 21 __w
. +++ - - = i . )
1) lodine A. fumigatus -
0.5% 4. flavua wrd - F 5 =
A. niger i A = - g . .
2) Formalin A. fumigatus g = = - = . _
0.3% A. flavus made . = % - - . i
A. niger Beh o = = - - ’
3) Crown  A.fumigatus ++  ** + . . " i
1.5% A. flavus +++ + . N T
A. niger FETE + _ E )
4) FAM A.fumigatus **+ - - & . 3 )
1.5% A. flavus T . N ) i )
A. niger 4 + ¥ + % a
5) Antic A.fumigatus - +++ - " R eiat )
1.5% A. flavus +++ 4 . R - " ;
A. niger  ++ 4 i @ & o " .
Control A.fumigatus +++ +++ ++4 ++4 +++ 44+
without A. flavus +HE b 444 o PN L
drugs A. niger T - I il S
Control ; : : _
Neg Neg Neg Neg Neg Neg  Meg
neither
infected
nordrags

* 3rd da ; s ) :
— 93 of infection (the day before adding the drugs)-
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on the other hand, iodine and formalin were the best
in disinfecting the litter. Formaline is however che-
aper and is commonly used as universal disinfectant.

As mould inhibitor in the feeds aflagin appears to

pe the best. This was expected as this drug contains
propionic acid which is known to inhibit mould growth
(Refai, 1988). Moreover, it contains vermiculite which
is the carrier for the propionic acid which releases
the propionic acid that inhibits the mould growth'and

at the same time adsorbs the toxins thus reducing
their deliterious effect.

SUMMARY

A total of 956 samples dead and diseased chicks, tu-
rkeys, ducks pigeons, pheasants, parrots and rabbits
as well as 30 samples of feeds and 20 samples of 1lit-
ter were examined mycologically. Aspergillus fumiga-
tus was the most common in chickens, ducklings, phe-
asants and rabbits while A. flavus was common in tu-
rkeys. Of the 11 tested antifungal drugs, thiobenzole
was the most effective in inhibiting the growth of

the examined Aspergillus spegcies. It also showed high
efficiency in the treatment of experimentally infected
chickens. In feeds, alfagin had the best effect and

in the litter both iodine and formalin killed the fu-
ngi within 3 days after application.
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