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Abstract
Black swans (Cygnus atratus (Latham) 1790), which was native in Australia,
were distributed all over the world and artificially reared. Aspergillosis is non-
contagious fungal disease infected in some poultries and wild birds and the important
agent are some of Aspergillus species.

Infection by Aspergillus species results in respiratory disease in poultry and wild
birds. The disease is generally caused by Aspergillus fumigatus and Aspergillus
flavus. This study was proceeded to document the clinical signs and lesions of
Aspergillosis in artificially breeding black swan in DPR Korea, isolate and identify
the causative fungi from lesions. Black swans at Swan Breeding Center in Taedong
County, South Pyongan Province, DPR Korea were investigated. The infected swans
died suddenly after two or three days when they lost appetite and had symptoms of
dyspnea, sudden retraction or deformity of their neck and abnormal walking. The
infected black swans had white fecal diarrhea. The fungal hyphae were also observed
in the eyes.

Here, we confirmed the clinical cases of Aspergillosis in artificially breeding
black swans in DPR Korea and A. flavus was isolated in Potato Dextrose Agar
(PDA) and identified morphologically from fungi cultivated in Malt Extract Agar
(MEA), Czapek Yeast Extract Agar (CYA) and Czapek Dox Agar (CZ). The
morphological characteristics like colony colors were similar with the findings of
who isolated Aspergillus flavus from maize and soil in Kenya. The microscopic
characteristics of fungus isolated from aspergillosis lesions in Black swans were
investigated. The morphologically identified fungus was confirmed as A. flavus by
sequencing of PCR product of 600bp fragment with primers ITS1/ITS4 and Blast

analysis.
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Pe3tome. Yepurie nebequ (Cygnus atratus (Latham) 1790), oburtaroniue B
ABCTpanuu, MNOJIY4YWIM PacHpoCTpaHEHUE IO BCEMY MHUPY M BbIPAIIMBAIOTCS
UCKYCCTBEHHO. Acmepruies — 3TO He3apa3Hoe TIpUOKOBOE 3a00JeBaHHUE,
OTMEUYAaEMOI'0 Y HEKOTOPBIX JIOMAIIHUX M JAUKUX ITHUIL, BHI3BIBAEMOTO pPa3HbIMU
Buamu rpudkoB Aspergillus.

3apaxxenue BugaMu Aspergillus MpuBOANT K peCTMPaTOPHBIM 3a00JICBaHUSM
y JIOMalllHUX WU JUKUX MTHI], 4aiie oOycioBieHHoro Aspergillus fumigatus wu
Aspergillus  flavus. Hacrosimee wuccrnemoBanue OBUIO  TIPOBEACHO LIS
JIOKyMEHTUPOBAHMS KIMHUYECKUX TPU3HAKOB M TMOpa)XEHWI acmepruiiesa y
HMCKYCCTBEHHO pa3BeleHHbIX uepHbiXx Jebeaeit B KHJIP, Bboigenenus wu
uneHTuukanu Bo3oynureneir. YepHeie nebeau Obutn oOcnenoBanbl B LleHTpe
pa3BeneHust nebenedt B ye3ae TomoH, npoBuHIMU FOxubeii IIxéman, KHJIP.
3apakeHHbIe JIeOeaM BHE3AIHO yMEpJH uYepe3 JBa WM TPHU THS, TPH TOTEpe
anmneTuTa, HAJIWYUU CHUMITOMOB OJIBIIIKH, BHE3AlHOTO BTSATHUBAHUA WJIU
nedopmaliiy 1Meu U aTUIMUYHON MOX01KH, O0enoit nuapeu. [ pubKoBbie TU(BI TaKKe
OTMEUYEHBI B 00JIACTH TJa3ax.

B Hacrosmedt pabGote ObUTM  TOATBEPIWIM  KIMHUYECKUE  CIIydau
acrepruuie3a y iCKyCCTBEHHO BbIBeICHHBIX UepHbIX Jeoeaeit B KHIP, oT koTophix
obi1  BbaenieH A. flavus Ha kaprodenbHO-mekcTpo3HoMm arape (PDA) wu
uAeHTUGUIIMPOBAaH MOPQOJIOTHYECKH W3 TPUOOB, KYJIBTUBUPYEMBIX B arape C
skcTpakToM conoga (MEA), arape ¢ skctpakTom apoxokeid Yaneka (CYA) u arape
UYaneka-Jlokca (CZ). Mopdonornyeckue XapakTepUCTUKHU, TaKHUE KaK IIBET
KOJIOHMM, OBITM CXOXHM C JaHHBIMU, TIOJYYCHHBIMU UCCIIEIOBATEIISIMHU,
u3zonupoBaBimmMu  Aspergillus flavus u3 kykypy3sl u nouBsl B Kenuu. bwim
UCCJIEIOBaHbBl  MHUKpPOCKOTMYecKue  xapaktepuctuku  Aspergillus  flavus,
BBIICTICHHOTO M3  TATOJOTMYECKOr0  Marepuaja y  YepHBIX  JieOemei.

Mopdonornueckn uaeHTUGUITUPOBAHHBIN BO3OYAUTENb ObLT BEpUPHUITUPOBAH KaK



A. flavus mytem cexBeHupoBanus mpoaykra I[P ¢parmenta 600 mH. C

npaitmepamu [TS1/ITS4 u Blast ananusa.

KuawueBbie cioBa: uepHbii sebenb, Cygnus atratus, acneprusies,

Aspergillus flavus, peciupaTopHoe 3a00jeBaHHE.
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1 Introduction

Black swans (Cygnus atratus (Latham) 1790), which was native in Australia,
were distributed all over the world and artificially reared [9]. Aspergillosis is non-
contagious fungal disease infected in some poultries and wild birds and the important
agent are some of Aspergillus species. Aspergillus fumigatus is the most common
causative agent [2] and the less common causative agents are Aspergillus flavus,
Aspergillus nidulans, Aspergillus terreus and Aspergillus niger [8]. Aspergillosis
was found in several Swan species including wild black swan [5] and the causative
species was Aspergillus fumigatus. The clinical signs of aspergillosis included
lethargy, dyspnea, weight loss and twisting of neck [1,7]. Lesions were generally
restricted to lungs and air sacs, where white-yellowish granulomatous nodules were
formed [6]. Aspergillus species were isolated in Potato Dextrose Agar (PDA) and
identified by macro and micro morphological characteristics in differential media
such as Malt Extract Agar (MEA), Czapek Yeast Extract Agar (CYA) and Czapek
Dox Agar (CZ) [3]. Aspergillus flavus was grown and isolated in PDA at 28~31 °C
and formed particular colonies that changed from white to green [3, 14]. The
morphological identification of Fungi can be confirmed by molecular techniques
like sequencing and blast analysis of the ITS1/ITS4 region [15].

This study was proceeded to document the clinical signs and lesions of
Aspergillosis in artificially breeding black swan in DPR Korea, isolate and identify
the causative fungi from lesions. Black swans at Swan Breeding Center in Taedong
County, South Pyongan Province, DPR Korea were investigated. The infected swans
died suddenly after two or three days when they lost appetite and had symptoms of
dyspnea, sudden retraction or deformity of their neck and abnormal walking. The
infected black swans had white fecal diarrhea. The fungal hyphae were also observed
in the eyes. Such those results were consistent with previous observations in poultry
and wild birds [11,13]. There was no blue or vomiting of the feces [4], however, the

infected black swans had white diarrhea.
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Dead swans were necropsied and pulmonary materials including nodules were
collected to be used as inoculum for fungal culture. When the swans were
necropsied, yellow nodules were found in peritoneum (Fig. 1a), lungs (Fig. 1b) and
air sacs. In severe cases, green fungal hyphae (Fig. 1c) which were typical
macroscopic lesions of aspergillosis were observed [8]. The liver was heavily
enlarged and yellowish (Fig. 1d). There were also bleeding spots around the
arachnoid. Some researchers reported that Aspergillus flavus produce aflatoxins as
secondary metabolites [10], leading to weight loss, immune dysfunction, and liver
damage in birds including turkeys [12].

The morphological characteristics of the colonies were investigated by
inoculating single spore on Malt Extract Agar (MEA), Czapek Yeast Extract Agar
(CYA) and Czapek Dox Agar (CZ) from yellowish nodules of lungs in 6 black swans
that died with aspergillosis symptoms according to [3].

When incubated at 26°C for 6 days, the colony diameter was 50£2mm in MEA
while 53+3mm in CYA and 38+2mm in CZ. On MEA colonies were yellow green
with sporulation rings and downside colors were brown. Colonies on CYA were
green at the center and white at the edge with radial lines. Downside colors were
white-yellow. On CZ the colonies were green at the center with white mycelia at the
edge. Downside colors were grayish. The morphological characteristics like colony
colors were similar with the findings of [3] who isolated Aspergillus flavus from
maize and soil in Kenya.

The microscopic characteristics of fungus isolated from aspergillosis lesions
in Black swans were investigated.

Vesicles were biseriate or monoseriate. The conidia heads were radial with
phialides. Their diameters were 340~370um. Conidia size was between 3.9~4.4um.
Conidiaphore walls were rough in appearance with no color. The morphological (Fig
2) and microscopic (Fig 3) features of the cultured colonies showed that the isolates

from granulomatous nodules in black swan were similar to those of Aspergillus
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flavus. A comparison of morphological features based on the literatures [3, 14]
showed the similar characteristics of A. flavus. In addition, identification by
morphological characteristics of strains cultured on Malt Extract Agar (MEA),
Czapek Yeast Extract Agar (CYA) and Czapek Dox Agar (CZ) as described in [3]
was a very simple, easy and economical method for Aspergillus species.

The result of sequencing of 600bp-PCR product with primers
ITSL(TCCGTAGGTGAACCTGCGG)/ITS4(TCCTCCGCTTATTGATATGC)[15
] and Blast analysis showed that isolated and morphologically identified fungus was
Aspergillus flavus.

Finally, the isolated fungi from lesions of black swans were identified as
Aspergillus flavus M-Z-M1. Aspergillosis mostly caused by Aspergillus fumigatus
in birds including wild swans [2,5] , but data related to Aspergillus flavus were rarely
presented. Futher research could be helpful to eliminate potential fungal
contaminants such as litter materials and select candidate antifungal agents.

In conclusion, this study suggest that Aspergillus flavus is one of the major
agents causing aspergillosis in artificially breeding black swans in DPR Korea. It
could be isolated from the nodules of aspergillosis lessions in black swans and
identified easily by macroscopic and microscopic characteristics on different media
such as MEA, CYA and CZ. The result of sequencing and blast analysis of

ITS1/1TS4 region could confirm the morphological identification.



ASPERGILLOSIS IN ARTIFICIALLY BREEDING BLACK SWANS
ACHEPTHAJIE3 ITIPU NICKYCCTBEHHOM PA3BEJIEHUW YEPHBIX JEBEJIEN
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Fig 1. Clinical signs and Gross lesions of Aspergillosis in artificially breeding black
swans

(a). nodules in peritoneum, (b). granulomatous nodules in entire lung, (c). fungal
hyphae and green spores in air sacs in severe aspergillosis, (d). yellowish liver by

aspergillosis
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ACHIEPTHUJLIJIE3 TTPU UCKYCCTBEHHOM PA3BEJIEHWAW YEPHBIX JIEBEJIEM

10.15789/2220-7619-AlA-17710

Fig 2. Growth of agent fungal isolated from yellowish nodules of lungs in black
swan with aspergillosis on different fungal media

(a) Malt Extract Agar (MEA): upside, (b) Czapek Yeast Extract Agar (CYA): upside,
(c) Czapek Dox Agar (CZ): upside, (d) MEA: downside, (e) CYA: downside, (f)
CZ: downside
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Fig 3. Microscopy of Aspergillus flavus isolated from Aspergillosis lesions in black

Swan.

(a) optical microscopic photograph, (b) scanning electron microscopic photograph
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