
�������(2004) �44� �3�
Korean J Vet Res(2004) 44(3) : 427~432

427

�������������������

���*
����

���������

(����: 2004� 7� 22�)

Prevalence of bacterial respiratory diseases in cattle

Byeong-yeal Jung* and Yong-soo Jeon

National Veterinary Research and Quarantine Service, Anyang 430-824, Korea
(Accepted: July 22, 2004)

Abstract : The objective of this study was to determine the prevalence of pneumonic bacteria in lungs and
nasal swabs of cattle with respiratory diseases. From 95 pneumonic lungs of slaughtered cattle, 41 (43.2%)
positive lungs were yielded with 54 pneumonic bacteria, which corresponded to P. multocida (n = 34), A.
pyogenes (n = 14) and P. haemolytica (n = 6). One-hundred sixty seven pneumonic bacteria were isolated
from 195 nasal swabs in calves, 64.7% (108 isolates) belonged to P. multocida, 16.2% to A. pyogenes,
13.8% to P. haemolytica and 5.4% to H. somnus. Fifty percents (n = 6) of isolates from pneumonic lungs
of calves were identified as P. multocida. All isolates of P. multocida belonged to type A according to
hyaluronidase test. Antimicrobial susceptibility tests showed that most isolates of P. multocida and P.
haemolytica were sensitive to amoxicillin/clavulanic acid, cephalothin, ciprofloxacin, enrofloxacin,
fluorophenicol and norfloxacin. The emergence of antimicrobial resistant Pasteurella spp. observed in this
study, however, might limit such application. According to histopathological examination, pneumonia by
mycoplasma or/and bacteria accounted for 92.8% among 69 pneumonic lungs of slaughtered cattle.
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� �

���� ��� ��� �� �� ��� �� ��

� ��, ���� � ���� ��� ���� ���

� ���, �� ����� ���� ���� ���

�. 	���� � ��� ��
 ���� �����

� Pasteurella(P.) multocida, P. haemolytica, Haemophilus

(H.) somnus, Arcanobacterium(A.) pyogenes, Mycoplasma

(M.) bovis� M. dispar �� ��� �� [16].

Family Pasteurellaceae�� Haemophilus, Actinobacillus,

Pasteurella � 3�� genus� ���� ���, � �

genus Pasteurella�� � 20�� species�� ��� �

�� P. multocida� P. haemolytica� �� ���� �

� �� ���� ��
 ���� [9]. P. multocida�

lipopolysaccharide� �� 16 serotypes��, capsule� �

� A, B, D, E, F� ���� [20], � � A�� hyaluronic

acid� ��� capsule
 �� ���� �� ��� �

�	�� ����, ���� 
�� ��� ����

����. P. multocida� ��� ����� ��� �


��� ����� �����, ��, ��	, ���

�
 � ��� ��� �	� ��
 ����, �

��� �� B� E�� �� ��� ���� A��

�� ��� ��� ��. P. haemolytica� capsular

polysaccharide ��� ���� 17 serotypes� biotype

A� T� ���� [26], A�� ���� ��� T��

����� �� ����, �� A1�� �� ���

�� ����� ��� ��. H. somnus� �� ��

�� ���� �
��� �
��� ���

 	�

� ���� ���
, ��, �� �
 ����.

Pritchard� McLeod� H. somnus� �� ��� ���
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 ������ [17], ����� Histophilus ovis�

�� 	� ��
, ��� ��� ��� [18], ����

� Haemophilus agni� �� 	� ��� ��� ��

� [12]. ��� DNA-DNA hybridization �� �� 3�

� ��� �� �	� ���� ���� [22], �� �

��� ��� ���� �
 H. somnus� ����

���, Nayar �� H. somnus� ���� ����

�� ��� ��
 ����� [15]. A. pyogenes�

Actinomyces pyogenes� ��� ���� � ����

Corynebacterium pyogenes� ����� [8, 19]. A.

pyogenes� ��� ����� � ��� ��� 	�

����� �
��� ���
�� ��, ��
, �

����, ��, �

, �	 � �	� ���

 	

��� [14]. Tegtmeier �� �� ��� ������

H. somnus, P. multocida, A. pyogenes, P. haemolytica� �

��� ��� ������ [24], Larsen �� ��

����� A. pyogenes (11%), H. somnus(10%), P.

haemolytica(7%) �
 �� ����� [13].

��� ��� ��
 ���� ���� ����

��� ���	
 ���� �� �����. ���

�� � ��� ��� ��� �� ��� ����,

�	� ��� �� ����� ��� ���� ��

� �	 � ���� �� ��� �� 
� �	��.

��� � ����� ���� ���� �� ���

��� ��� �
�	 � ���� ���, ����

� 	� �
 ����� ��. 

�� � ��

����

2000� 1��� 11� ��� 1) ����� �� �

�� 95	, 2) 13� � ����� ���� ��� �

�
 ���� 7����� ��� ��� 195	, 3) 7

� ���� ��� ���� ��� ���� ���

7	 �
 ���� P. multocida, P. haemolytica, H.

somnus, A. pyogenes �� ��� �����. 

���

��� 
�� �	����	�� ��(37oC, 1	 	

	)�� ����, ���, ��
�� �
 
�� �,

H2S � nitrate ��, catalase� urease �� �� �

����� ����
 ���� P. multocida� P.

haemolytica� ����� [10]. P. multocida A�� �	

� �	����	�� ����� ����� �

hyaluronidase� ���� Staphylococcus(S.) aureus� �

��� ��(37oC, 1	 		)�� S. aureus ��� P.

multocida� ������ �
 	��� �	��� [7]. 

H. somnus� ���� ��� ��� Slee� Stephens

� �
� �� ��	�� ����� [21]. 	, blood

agar base (Difco, USA)� �	�� �	��
 5% �

�� � ����� vancomycin(5 ug/ml), neomycin(5

ug/ml), sodium azide(50 ug/ml), nystatin(100 IU/ml),

cyclohexamide(100 ug/ml)� thiamine monophosphate(1

ug/ml)
 
	�� ����	�� ������, ��

�� � ������ ����
 �� � PCR� 
�

��� [3]. 

A. pyogenes ���	�, ��� 
�� �	��

��	�� ��(5% CO2, 39oC, 2	 		)�� �

��� pin-point ��
 ���� ������ �

���
 ��� � A. pyogenes� �	�� ��

� PCR� �� �	���. A. pyogenes� PCR�

��� 
��� pyolysin
 �	�� plo ����

������, 5 ' -GGCCCGAATGTCACCGC-3'�

5 ' -AACTCCGCCTCTAGCGC-3'� primers� ����

270 bp� ���� ����� ����� [4].

�������

Pasteurella spp. ���� �� 
�� ������

��� 
�
�� �����. 	, ���
 Mueller

Hinton broth (Difco)�� 37oC, 18�
 		� � Mueller

Hinton agar(Difco)� ���� 
�� ���� ���

� 		� ��� ��� ������ ��� ���


����. ��� ��� ��� 
��� amikacin(30

ug), amoxicillin/clavulanic acid(20/10 ug), cephalothin

(30 ug), chloramphenicol(30 ug), ciprofloxacin(5 ug),

enrofloxacin(5 ug), fluorophenicol(30 ug), gentamicin(10

ug), kanamycin(30 ug), lincomycin(2 ug), neomycin(30

ug), norfloxacin(10 ug), penicillin(10 U), tetracycline(30

ug), trimethoprim/sulfamethoxazole(1.25/23.75 ug) � 15�


 �����.

������� ��

���� ��� 69	
 �
��� ��� � � �

�� ��
 10% ����������� �	, ���

� ��� 
�
 �� �� hematoxylin & eosin 
�

�� ������� �����. � ��� �	�

Carlton� McGavin� ���� ��� �� �	���

[6]. 	, ���
� ����

 ��� ���
��

�� �

 ��� 
����

� ��, 
�� �

� � ��� ��, �� �� ���� ���� �

�, �� 	��� ��� ��� �� �

 ���

��� �� ��� ����� ��� 
�
 ���
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����
�� �� �

 ��� ����� ��

��� �����.

� �

�� � ��� ��� ��� �
�	
 ����

��� ��� � ����� P. multocida � 4�� �

�� ��
 ��� ��, ��� 95	 � 41	(43.2%)

�� 54�� ��� ��� �����. � � P.

multocida type A �� ��� ��� 25	(26.3%)��

�� ���, P. multocida type A� A. pyogenes� ��

� ��� ��� 9	(9.5%)���. ��� 54� � 34

�(63.0%)� P. multocida type A, 14�(25.9%)� A.

pyogenes����, �� � ��� �� ��� ���

���� 88.9%(n = 48)� �����. ��, ��� �

�
 ���� 7��� �� ��� ��� 195	 �

158	(81.0%)�� 167�� ��� ��� �����.

P. multocida type A �� ��� ��� 99	(50.8%)�

� �� ���� P. haemolytica �� ��� 23	

(11.8%)���. ��� ���� ���� ��� �

Pasteurella spp. �� ��� ��� 77.2%(n = 122)� �

��� ��� ��
 ��� ���� ������

�� ��� ���� 
	 ����� Pasteurella spp.

�� ��� �����. ��� ���� ��� ��

� 9�� ��� ��, ��� ����� ����, �

���� ��� ��� �� �

 ��
 � ��

�. 9	� ����� 12�� ��� ��� ����

�� P. multocida type A� 6�(50.0%)� �� �� �

���� A. pyogenes� 4�(33.3%), P. haemolytica� 2

�(16.7%) �����. ��� ���� ��� �� �

� �� � ��� ��� ����� P. haemolytica �

� P. multocida type A �� ��� �� ����

��, ������ P. multocida type A� A. pyogenes

� 
	 ��� �� ��� ������ P. haemolytica

�� ��� �����(Table 1). 

��� ��
 ��� ���� ����� ���

Pasteurella spp.� ���� 
�� �����
 ��

��� ��, P. multocida type A(n = 78)� amoxicillin/

clavulanic acid, ciprofloxacin, fluorophenicol�� ���

� ���� ��� ���
 �����, cephalothin,

enrofloxacin, norfloxacin��� 80%��� ���
 �

�� ��, amikacin, gentamicin, kanamycin, lincomycin,

trimethoprim/sulfamethoxazole��� ���� 30% ��

Table 1. Prevalence of pneumonic bacteria isolated from cattle

Isolates

No. (%) of samples with indicated isolates

Pneumonic lungs1

(n = 95)
Nasal swabs2

(n = 195)
Pneumonic lungs2

(n = 9)

P. multocida type A only 25 (26.3) 99 (50.8) 4 (44.4)
P. multocida type A + A. pyogenes 9 (9.5) 8 (4.1) 2 (22.2)
P. haemolytica + A. pyogenes 4 (4.2) 0 1 (11.1)
P. haemolytica only 2 (2.1) 23 (11.8) 1 (11.1)
A. pyogenes only 1 (1.1) 19 (9.7) 1 (11.1)
H. sommus only 0 8 (4.1) 0
P. multocida type A + H. sommus 0 1 (0.5) 0

Total 41 (43.2) 158 (81.0) 9 (100)

Originated from slaughtered cattle1 and calves with respiratory diseases2

Table 2. Antimicrobial susceptibility of Pasteurella spp.
isolated from nasal swabs of calves with
respiratory diseases 

Antimicrobials

No. (%) of sensitive isolates

P. multocida type A
(n =78)

P. haemolytica
(n =23)

Amikacin
AmC1

Cephalothin
Chloramphenicol
Ciprofloxacin
Enrofloxacin
Fluorophenicol
Gentamicin
Kanamycin
Lincomycin
Neomycin
Norfloxacin
Penicillin
Tetracycline
SXT2

18 (23.1)
76 (97.4)
63 (80.8)
49 (62.8)
76 (97.4)
64 (82.1)
78 (100)
18 (23.1)
8 (10.3)

0
58 (74.4)
68 (87.2)
27 (34.6)
52 (66.7)
6 (7.7)

13 (56.5)
23 (100)
22 (95.7)
22 (95.7)
23 (100)
23 (100)
23 (100)
13 (56.5)
5 (21.7)

0
17 (73.9)
23 (100)
12 (52.2)
16 (69.6)

0

1, amoxicillin/clavulanic acid; 2, trimethoprim/sulfamethoxazole
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��� ���� ����. ��, P. haemolytica(n = 23)

� amoxicillin/clavulanic acid, cephalothin, chloramphenicol,

ciprofloxacin, enrofloxacin, fluorophenicol, norfloxacin�

�� ����� ���� ��� ���
 ���,

kanamycin, lincomycin, trimethoprim/sulfamethoxazole�

�� ���� ���� ���� 
� ��� ���

�(Table 2). 

���� ��� 69	� ��� ������� ��

� ��� ��, 
����

� ��� ��� ��

� 
	� �� 27	(39.1%)�� �� ������, 


����

� ��� ��� �� 22	(31.9%), ��

� ��� ��� �� 15	(21.7%)�� ��� ���

�� �� ���� 92.8%(n = 64)� ������, �


 ����� ��� ���� ��� ���� ��

�����(Table 3). 

� �

��� ��
 �
�� ���� �� ���� �

�� ��� ��� ���	
 ���� �� ���

�� ��.

Blanco-Viera �� �, 	� ����� ��� P.

multocida � A�� 61% ���� [5], Al-Ghamdi ��

� �� P. haemolytica��� serotype 1� �� ���

�� ����� [1]. H. somnus� ���� �����

� �� ���� ����� ��
 ���� � 
�

� �� �� ���� ��� ����� ��� ��

� ��� [23], ����� ��� ����� H.

somnus ���� ��� �� ��� � �
 ����

� �� ����� ��� �� [11]. A. pyogenes� �

�� 2� �
���� 
���
 ���� ��
 �

� �����, Vogel �� ����
 ��� �� �

����� M. bovis(69%), A. pyogenes(46%), H. somnus

(23%), P. haemolytica(15%), S. suis(7.7%), P. multocida

(7.7%) �� ��� ����� [25]. 

� ����� ���� ��� �� ��� ���

��
 ��� ���� ���, ��� ���� ��

� � �� ��	�� P. multocida type A� ��� �

�� ��� �� � ��� ��� ��
 �
�� �

��� P. haemolytica��� P. multocida� �� ��

� ����� 
�� ���
 � � ���. ��, �

����� P. multocida type A� A. pyogenes� ��

��� ��� ������ ��� ������ ��

� P. haemolytica �� ��� ��� ����, H.

somnus� ������ �� ��� �� �� ���

����� ��� �� �� ��� ��� ��� �

�� ��� ��
 � � ���.

Allan �� ��� ��� �
� ��� ��� P.

haemolytica� 
�� ��� ��
 ��� ��,

ampicillin, chloramphenicol, oxytetracycline, trimethoprim/

sulphamethoxazole, penicillin�� ������ streptomycin

� lincomycin��� ���� ���� ��
 ���

[2]. ��� � ����� P. haemolytica �� ����

� trimethoprim/sulphamethoxazole� ��
 �� Allan

�� ���� ��� ���. �	� ��
� 
��

��
 ��� ��� ��� �
 � ����, 	��

�� ���� ��� 
�� ��� ��
 ����

��� �� ��� ���� �� 

 ��� ��

��. 

�� ��� ��� ���� ������� bovine

herpes virus-1, respiratory syncytial virus, infectious bovine

rhinotracheitis virus �� ��� �����, � 
�

parainfluenza-3 virus, adenovirus, bovine viral diarrhoea

virus, coronavirus, rhinovirus �� ��� ���� ��

� ��� �� [16]. ��� � ���� �� ���

� ��� ������� ��� ��� ��, ���

�� ��� ��� �� 4.3%(n = 3)� ������,

�� � ��� ��� ����� ������� �

��� 
����

� ���
 ���
 � � �

��.

��� ����� ��� �� ��� ��� ��

�� �� �� ���� P. multocida type A� P.

haemolytica �
 ���� �� �	� �	� � ��

� ��� �� ����� �
� ����� 
 ��

� ����. 

� �

�� ��� �� ���
 ���� P. multocida, P.

haemolytica, A. pyogenes, H. somnus � 4�� ��� �

Table 3. Prevalence of agents in pneumonic lungs of cattle

Pneumonic agents No. (%) of lungs

Mycoplasma + Bacteria 27 (39.1)
Mycoplasma 22 (31.9)
Bacteria 15 (21.7)
Virus 2 (2.9)
Mycoplasma + Virus 1 (1.4)
Bacteria + Parasite 1 (1.4)
Parasite 1 (1.4)

Total 69
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�
 ������, ���� ����� � ����

�� �
 �
 �����. 

(1) ���� ��� 95	 � 41	(43.2%)�� 54�

� ��� ��� ������, � � 34�(63.0%)�

P. multocida type A, 14�(25.9%)� A. pyogenes ���

�, �� � ��� �� ��� ��� ���� 88.9%

� �����. 

(2) ��� ��
 ���� 7��� �� ��� �

�� 195	 � 158	(81.0%)�� 167�� ��� ��

� ������, P. multocida type A� �� ��� �

�� 99	(50.8%)�� �� ���. 

(3) ��� ���� ��� ��� 9�� ����

� 12�� ��� ��� ������ P. multocida type

A� 6�(50.0%), A. pyogenes� 4�(33.3%) �����.

(4) ��� ����� ��� Pasteurella spp.� 
�

� �����
 ����� ��, amoxicillin/clavulanic

acid, cephalothin, ciprofloxacin, enrofloxacin, fluorophenicol,

norfloxacin ���� ����� 80% ��� �� ��

�
 �����, kanamycin, lincomycin, trimethoprim/

sulfamethoxazole��� �� �� ���
 �����.

(5) ���� ��� 69	� ��� �������

��� ��� ��, 
����

� ��� ���

��� 
	� �� 27	(39.1%)�� �� �����

�, 
����

� ��� ��� �� 22	(31.9%),

��� ��� ��� �� 15	(21.7%)�� ��� �

�� ���� ���(92.8%)
 �����.
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