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Abstract : Systemic aspergillosis were outbroken of 17 Korean native calves at livestock farm in Kyunggi
province. Two 3 months old calves were died after having diarrhea, coughing, dyspnea, nasal discharge,
and abdominal breathing. These calves were diagnosed of aspergillosis as multifocal to coalescing
pyogranulomatous inflammation with intralesional aspergillus infiltration at liver, kidney, spleen, heart, lymph
nodes, lungs, intestine and cerebrum. Aspergillus fumigatus was cultured from the affected tissues. And
the small intestine was positive against bovine viral diarrhea (BVD) virus on FA test. We considered that
the secondary fungal infections killed the calves after BVD virus infection primarily.
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Aspergillosis� Aspergillus spp� �� ���� ��

�� ��� �� ���� ���� Aspergillus

fumigatus� �� ��� ���� ��� 	�, ���

�� ���� aspergillosis� �� ����� Aspergillus

fumigatus� �� ���� ��� � 	�� ����

�� �� BVD������ ���	 �� ���

[3, 10].

Aspergillus fumigatus� ��� ����� ����

� ����� �� �� ��� ��� ��� �� �

��� ���	�� �� 	� ��� ��� ���

�� [2]. ���� ��� ���� 	�� �� �	

�� ��� 
��� ��� ����, ��� �� �

��� ��, 
��, �, ��� ���	
 � 
� �

��� ��� ���� [4]. Aspergillus fumigatus� �
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� �	� ��� ��
� 	�� ��, ���� ��

��� 	�� ���
 	� ��� �����. ��

� ���� ���� 	��� ��� ����� �

�. ���� ��� 
�	��� ���� �
� �

���� ��� � �
���� ��� ��� ��

�� 	� ��� ��� [1, 3, 8].

�	 �� ���� ��� 3���� �� 17	��

��� � 6��� ��, ��, ��
� � �� � �

� ��� ��� ����� 15� �� 1	�, ���

30� �� �� 1	�� ���
 � ��� ����

� ���
 �	� ��� ����, ������ �

������� �����.

�� � ��

��� 3���� �� 2�� ���
 �����.


 ��� �	� ��� ���� �, ��, �, ��,


�� � �� ����� ���
 10% ����


�� ���
 ��� ��� ��	�� ����

hematoxylin & eosin(HE) 	�� ��� �	
�� �

���� periodic acid schiff(PAS) 	�� ���
 	


	�� �����.

��� ����� �	� ��� �� �, ��, �,

��� ����� ���
 Saboured dextrose agar

(SDA)� �
�� ��� ���� slide culture�
 �

����� �����.

����� �� �
������� BVD����

��� �����, PI3, IBR � BRS����� ��

��� ���� ���
 5-6 µm ��� ��	��

���
 ���� ��� � PBS� 5�� 3�� ��

����� VMRD�(
�)�� ��� FITC-conjugated

����� 37oC� 30�� �����. �� PBS� 5

�� 3�� �� ��� � �
��� �� ��	


	�� �����.

� �

	�� ��� �� ������ �� ��� � �

������ �� �� 17�� ��� ���
 ��

�� � 6��� 17� ��� ��, ��, ���� �

����� ���� �� ��� ��� ��� �


� �� ����� ��� �	� ���� ����

� ��
� ��� ���� 1�� �� � 15� ��

1�� �� � 30� �� �����.

���� ��� ���� ��� �� �.�� �

��� ��� �� ����� ��� 	� ��� 	

��� ���� 	�. ��, �, ��, �� �� ��

���� ��� ��� �	� 2 mm�� 6 cm� �


�� �
� ��� 
� �� 
��� 	�� �	�

���� ����� ��� �	 ��� ���� 	

Fig. 1. Multifocal to coalescing yellowish foci in the liver (A) and well circumscribed ulcers in the intestinal mucosa (B).
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�. 
, ����, �� �� ��� 
���� ���

� 	� �� ��� 
�� 	��� ����, 	��

�
� ��� �� ���� 	�(Fig. 1).

������ ���� 
� ���� �� �
�

�� �	�� ��� � ������� ���
 	

�� ���� �
��� ��� ���� ����

��� 	��� ��� ����� ���� ���

	��(Fig. 2). �� ���� �� �� 	���� 


� �
�� ��� �����. ��� ���� ��

� �, �, ��, ��	 ��� ���� �����. �

��� ��
� �		�� ��
 ��� ��� �

�� ���� ��� ����� ���� ��
�

�
�� 
� ���� ��� 	��. �� 2� � 1

��� ���� ��� � �
�� ���� 	��

Fig. 2. Pyogranulomatous inflammation in the renal medulla (A, HE stain, X100), and necrotic center containing thin-walled
septated branching fungal hyphae surrounded by necrotic cellular debris, neutrophils, macrophages and occasional
multinucleated giants cells (B, PAS stain, X400).

Fig. 3. Pyogranulomatous inflammation in the cerebrum (HE
stain, X200), and fungal hyphae (insert, PAS stain, X400).

Fig. 4. BVD viral antigen in the epithelial cells of the small
intestine stained by the direct fluorescent antibody test
(X100).
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�� ����� PAS 	��� ����� ��� �

�� �����(Fig. 3).


 ��� ����� ��� ���� Aspergillus

fumigatus� ����� ���� ���� BVD ��

���� 
���� ���(Fig. 4) PI3, IBR � BRS

�� ������ �����.

� �

Aspergillus fumigatus� ��� �� ��� ��� �

�� ����� �� �� ���� 
��� �� �

	�� ��� �� ���� ���� [4].

�	 �� �� ��� 17�� 6� �� �� ��

�� ��� ���
 ��, ��, ����, �� � �

�
� �� ��� ����� ���� � � ���

�� 2�� ���
 ��� �� Aspergillus fumigatus

� �, ��, ��, �, ��, 
�, � � ����� �

	�� ���� 	�� ��� ��� �����. �

��� ���� �	 	�� ��� � ��� �
�

��� ����� �� 	��, ���� Aspergillus�

�� 
��� �	� � ��� �� ���� ���

�� ���, � ���� ������ �
� ���

���� ���� ��� �	�� 	� �� ���

� Aspergillus fumigatus� �	� ��� �� 	� �

	� ��� ����� [1, 5, 7, 8]. ��� 2��� �

�� �� ���� ��� ��� ����� �� �

�� 
�� ��� ��� ��� �� ���� �	

��� ��� ����, ���� ������ ��

� �������� ��� ��� 	���� ���

� �
� ��� ���� Aspergillus fumigatus� 	

��	� �� ��� �� ����� ��� ���

���� [5]. ���� �� ���	 �� �����

��� �����, ���� ��� ��� 	�, ��

�� ��� ��� �� ���� �� ����� �

�	 �	 �� ��	 �� 	�� �� �� ���

Aspergillus fumigatus �
�	� ��� ��� 1��

� ��� ����� ��� ����� [5, 6]. ���

� ���� ��� ��� �� �� ���� ���

������ ���� ����� ���� 1���

����� �	� ���� ���� �� BVD, PI3,

IBR � BRS �� ���� ��� �����, ���

� 2� ���� BVD���� ��
��� ����

�� �� BVD����� �� ��
� ��� ��

�� Aspergillus fumigatus� �	�� ����� ��

��� ����� �� ���� 	� ����� �

�� ���	 ��� �
 ����� �� ���


�� ���	 ��� ��� ��� ���� [6, 10].

�� ���� �� ���� ���� ��� �� �

� ��� ��� 2� � 1��� ���� 
� ��

�� 	�� ���	
� � �� �
� �� ���

�� ��� �� � ��� ����.

BVD����� ��� ���, ��� ��, 	��

�� ��
 ��� �
 �
 ���� 2� �	� �

��� ���� �	�	� ���	� ���� �

� ����� ���� �	� ���� �����

��� ��� �� ������ ���� 
� � 	

������ ���� 	� [7]. BVD����� �


� �	��� ��� ���� �� ���	����

�	��� ����� ���
 ��� ����� [9],

���� �
�	��� BVD����� �	�� �

�
� ��� ���� 2��� ���� �	�� �

� 	� �� ����� �� ��� �
 ���
 �

��� ����.

� �

	��� �� ����� 3��� ��� 17�� �

�, ��, ��
�, �� � ������� ��� 2�

� ���
 ��� �� ���� �	� �����

� 	��	� systemic aspergillosis� ����� BVD

����� �	�� ����� ���� Aspergillus

fumigatus� ���	� �� ���� ��� �� �,

��, ��, �, ��, 
� � �� � ����� ��

�� ���� 	�� ��� ��� �����.
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