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Abstract : This study was carried out to investigate the efficacy of rifampin with or without streptomycin
in male Sprague-Dawley (SD) rats experimentally inoculated with Brucella abortus. Thirty rats were
intraperitoneally inoculated with 1.0×109 colony-forming units of B. abortus. They were divided into 3
groups by treatment with antibiotic. 10 rats in Group A were orally administrated with rifampin, 10 rats
in Group B with rifampin orally and with streptomycin intramuscularly over 12 weeks starting at 1 week
post infection (PI). A placebo recipient in Group C was inoculated with sterile saline without antibiotics.
All animals were monitored by tube agglutination test (TAT) and AMOS-PCR to evaluate the efficiency
of the antibiotics to B. abortus infection. The antibody titers in Groups A, B and C were 1:400, 1:400
and 1:800 as measured by TAT at the first week PI, respectively. The antibody titer in Group A decreased
to 1:100 by the 13th week PI. That in the control group was observed as high antibody titer until 13th
weeks PI, but the antibody response in Group B was low(1:50) from the 5th week to the 13th week PI.
AMOS-PCR there was evidence of relapse of B. abortus in group A in liver and spleen specimens at the
13th week PI. B. abortus DNA was detected in Group C in liver and spleen specimens from the 1st week
to 13th week PI by AMOS-PCR. However AMOS-PCR could not detect any organism in Group B from
the 3rd week PI until the end of the study. This study demonstrated that administration of a combination
of rifampin and streptomycin was more efficacious than administration of rifampin alone. A significant
reduction in antibody titer was observed when a combination of 15 mg/kg/day of rifampin per os and 15
mg/kg/day streptomycin intramuscularly was used in comparison with the antibody of control group.
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� �

������ �, �, ��, � �� ��� ��� �

���� ��� ���� [18, 24, 39] � 2� ���

����� ������� 1956� ����� ���

� [5], ���� �� � � ��� ���� [1] ��

� ��� ��� ��� �� ��� �� �����

����. �� ������ � 3� ����� ��

����, 2002� ��� ���� ���� �� ��

���� ��� �� 2003� �� �	��� ���

� ���� �� ���� ��� �� ��, �� �

��� ��� ��� ����� ���� ��. ��

��� ������ ���, ���, �
 � ���,

�� �� ��� �� ��� ���� �� �� �

� ���� ����� [15-19, 27, 29, 31, 33-35, 38-

41], ��� �� [21, 26]� ����� � ���.

������ �� ����� �	� ����� �

� rifampin� doxycycline ��� streptomycin �� �

	���� [20, 28, 36, 37], �� ��� ��� ��


 ���� ���� �� [28]. ����� �� ��

�� � [3, 7, 8]�� �� �� �� �� ��� ��

�� ��� �� � [2]� �� � ��.

� �	� �� ����� ���� �� � ���

��� ���� �� ���� �� ��� ����

� �	�� 
��� ��� ���� ��� ���

Brucella abortus� ���	 ��� �, �� ��� �

�, ������ ������ � ��� ��� ��

�� ���� �	� � �� ���. 

�� � ��

�������� ��	�
�� �� ��

�� ��� ��� B. abortus� Brucella agar(Difco

Co., Sparks, USA)� ���� 37oC 5% CO2 �	��

� 48~72�
 �	� � �� ���� �� ����

� �	�
� [12]. 

�� ��

����������� 	
� �� ��(Sprague-

Dawley; SD) � Tube Agglutination Test [30]� ���

� ������ ����, ��� 200~250 g � 30��

� 3��� ��� ���� �
��� ��	 � ��

(Purina Co., ��)� ���� ���� � ��� �	

�
�. 

��� ����

�� �� ����� �� ��� ���� -70oC�

���� �� B. abortus� �� [13, 14]� ��� �

�� �	�� ��� �
� 2.0�109 colony-forming

units(CFU)/ml� ��� ��� 	�� �, �		 ��

�� �� �� � 0.5 ml(1.0�109 CFU)� ���� �

������.

��� ��

���� �� 1� ��� ���� ��� �� 	

�, ���
�. 	, Group A(10��)�� rifampin(Sigma

Co.)� �	� �� 1� 15 mg/kg � 12�
 �� ��

��, Group B(10��)�� rifampin� �	, streptomycin

(Sigma Co.)� �
 �� 

 �� 1� 15 mg/kg � 12

�
 ���
�. ��� ��� ����� ��� �

	�� Group C� 	��� ���
�. 

�� � ��� ��

�� �� 1�, 3�, 5�, 7� ��� 13� �� 
 �

�� 2�� ether �
 �� �, �� ���� ���

�� -70oC� ���
�� � ��� �	�
�, ��

� �
 �� ��� ���� ��� 
� �� ��

�� AccPrepTM Genomic DNA Extraction Kit [(�)��

���]� �	�� �	��� ��� �� genomic

DNA� ���� -20oC� ��, AMOS-PCR� �	�


� [13, 22].

���� �� ��

������ �� ����� ���� �� �



� ��
(���������)(�� TAT� ��)� �

	, ���
�. 	, ��	 ��
� ���� 2 ml�

��� ��, �� ��� 1:25(�� 80 µl), 1:50(40 µl),

1:100(20 µl), 1:200(10 µl), 1:400(5 µl), 1:800(2.5 µl) �

�� 1:1,600(1.25 µl)�� ��� ����, ��� �

37oC�� 48�
 ��� �� ��, ��� �
���


���� ���
� [12].

�������	

Brucella abortus� ���� �� � ����� ��

� 
� ������ genomic DNA� ���� AMOS-

PCR� ���
� [13, 14, 22]. 	, B. abortus �� primer

(5'-GAC GAA CGG AAT TTT TCC AAT CCC-3')�

IS711 �� primer(5'-TGC CGA TCA CTT AAG GGC

CTT CAT-3')� �	[(�)�����]��, AccPowerTM

PCR PreMix [(�)�����]� 
 ���� ���

template DNA� ��� �, Programmable Thermal

Control(MJ Research Inc., USA)�� 35� 
��� DNA
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� �����. 

 

�� � �� �� ��

Brucella abortus� �� �� 1� ��� �����

� 8�
 
 ��� 5�� ���� ��� ��� �

�� �� ���
��, ���� 1����� ���

2�� ���� 
 ��� �� ��� 
���� �

��
�.

� �

�� ��� �� ��

��� B. abortus� �� ���� � 5�� �� �

���� �� �� 5�� ��� 9�
 ���
	

�, Fig. 1�� �� �� �� Group A� B��� �

� ��� 36.5�0.07oC� 36.52�0.10oC ���. ���

�� �
 Group A� �� ��� �� 2���� 38.35

�0.497oC �� ���
��, �� 3���� 
���

� ���� 5���� 37.52�0.34oC� ���
��,

7�� ����� 36.5�0.70oC ���. �� ����

� �� Group C� �� 5�� ��� 36.50oC~36.56oC

� ���� ����, �� �� ����� ���


�� 	�� �� ��� �� �� ��� 
� ��

�� ��� ��� 
���� ���� �
�.

�� �� ��

Brucella abortus� �� ���� 1� ��� 12�


���� �� �����, �� � 1�, 3�, 5�, 7�

��� 13��� ��� ���� ��, ��� ���

TAT���� ���
	 �, Table 1� ��. 	, Group

A ���� �� �� 1� �� 1:400� �� ���

������, �� 3�, 5�, ��� 13� ��� ��

��� 

 1:400, 1:100 ��� 1:100�� �����

�, Group B� ���� �� �� 1� �� �� ��

� 1:400����, �� 3� ��� 1:400 ���, ��

5� ���� 1:50� ��� ��� 
�, Group C� �

��� �� 1� �� 1:400�� ���� �� 5� �

�� 1:1600� ��
�, 7� ��� ���� �� 13

� ��� �
 ���� �� 1:200� �� ��� �

����.

�������	�� ��� �� ��	�
�� 
��� ��

���
 � Group A, B� C�� ������ ��

� ����� 	���� AMOS-PCR� DNA� ��

Fig. 1. Change of rectal temperature(oC) before antibiotic
treatment of rat infected with Burcella arbotus.

Table 1. Comparison of antibody titer with tube
agglutination test in rats infected with Brucella
abortus 

Group

Antibody titer during treatment

1 week
PI

3 week
PI

5 week
PI

7 week
PI

13 week
PI

Group A1

Group B2

Group C3

1:400
1:400
1:400

1:400
1:400
1:800

1:100
1:50

1:1600

1:100
1:50
1:400

1:100
1:50
1:200

PI: Post Infection
Group A1: administered orally with rifampin for 12 weeks
Group B2: administered orally with rifampin and
              intramuscularly with streptomycin for 12 weeks
Group C3: Do not administrated any antibiotics.

Table 2. Results of AMOS-PCR in specimens of rats
infected with Brucella abortus after antibiotics
treatment

 Group

Detection of DNA by PCR
during treatment

Organs 1 PI 3 PI 5 PI 7 PI 13 PI

Group A1
Liver +4 −5 − − +

spleen + + − + +

Group B2
Liver + − − − −

spleen + − − − −

Group C3
Liver + + + + +

spleen + + + + +

PI: Post Infection
Group A1: administered orally with rifampin for 12 weeks
Group B2: administered orally with rifampin and
             intramuscularly with streptomycin for 12 weeks
Group C3: administered with no antibiotic
+4: Positive −5: Negative.
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��	 �, Table 2�� �� �� �� �� 1� ��

Group A, B ��� C��� 
�� ��� �����

�� 498 bp ��� DNA� ��� ��� � ���

�, Group A� B��� ���� 5� ��� DNA�

��� ��� � ����, 7� ��� Group A� �

���� DNA��� ���
�. ��� �� 12� �

�� Fig. 2�� �� �� �� Group A� C� ��

�� DNA� ��, ����	 �, lane 3� 4��� �

� 498 bp� Brucella DNA� ��� � ���. ���

Group B� �� 12� �(���� 13�)� �� ���

DNA� ��, ���
�� 498 bp� ��� � ���.

� �

�� � ������ ���� ���� ��, ��

�������� ����� ��. �� ������

� 3� �������� ���, ��� � ��� [15,

31], ���� [33], �� � ��	 ��� [19], ���



 [29], 
�� [35], 
 �� [38], ��� �� [17,

34], ��� [25], ��� [41], �� �	 [23, 24] ��

� �� [27] �� ����.

�� ������ � ����� ���� 
��

��� ��� ��. 	, 2002� ��� ���� ��

�� �� �� �� 2003� �	��� � �����

�� ��� �� ����� ��� �� ��. � �

����� 2000� 1,249�(271�), 2001� 754�(131

�), 2002��� 845�(110�) ��� 2003� 1,088�

(172�)� ������ ��� ��
 [1] �� ���

� �� ���. �	� �� �� �� �������

�	��� ���� �	�� ���� �� �� 	

� �� ��� �� �
 �� ��� 
�� �� �

������ ��� ���� ����. ������

� �� ����� �� �� �� �� ��� ��

� ����, ��� ��� ���, ��� � 407�

��� ����� �� 	� 
� �(1:80� 3�,

1:320 1�) [7], ��� ��� 96�� �� ���� 	

���� 	� 
�(��� 1:100��)� 2� [3] ��

� 1975��� 1997� ����� 2,372��� �� 	

��� 0.59%�� 200� �

 1�� ��� �� �

�� �� �[8] �� ��� ��, �� ������

��� ����� ����� � ����� ���

�� �
(����) ��� ��� ���. 

��� ��� ������ B. abortus, B. melitensis,

B. suis, B. canis ��� B. ovis �� ��� ����

����. ������ �� ��� ��� ����

��� ��
��� 5�
 �� ����, � 37�
,

� 57�
, �
 65�
(0~-20oC) ��� �� �� 120

�
(12oC)���� �� [32], �� ��� 	���

��.

������ �� ��� �
 ����� ����

� �� �� �� �� � �� [2, 4, 6, 9]. 	, ��

�� � .��� ���� �� � 62� � 28�� 	�


�� �� minomycin�� 4�
 ����� 1�� 2

�� ��� 1~7�� 24~30� 
 streptomycin� ��

��� ��� �, �
 ���� �� ���� �


�. ��� 	� 
��� 1� ����� 64.2%, 2

� ���� 35.7%���. � 6�� ��� �� ��

�� ����� [2]. ��� ����� ��� ���

� �� ��
 � 2�
 ���� ��� ��� ��

� �� [10, 11]. � ���� ���� Table 1�� �

� �� �� �� ���� �	� ���� ��� �

�� �� ��, � ��� ��� 
� �
� � �

��. 

FAO/WHO(1986)� ����� �������� �

� ����� ���� doxycycline� rifampin� �

�, ��� ���� �� [34, 37, 41]. ��� �� �

� ��� ��� ���� ��� ��. ��� ��

����� doxycycline 200 mg� rifampin 900 mg� 45

�
 �� �	 ����� doxycycline� 200 mg �

45�
 �� ����� streptomycin� 1 g � 3�
 �

� �
��� � �� ��. � ��� trimethoprime�

sulfamerazine� 320~1600 mg � ����� ���

rifampin� 900 mg � 45�
 �� ��� �� ��

[37]. ���� ���	� doxycycline� rifampin� 3~6

�� ����
 	� 2~3�� streptomycin� ��

������ �� [16]. �	 streptomycin ���

tetracycline, aminoglycoside, sulfonamide, erythromycin,

Fig. 2. Amplification of DNA in the AMOS PCR assay.
lane 1. 1,000 base pairs DNA marker; lane 2. DNA
extracted from standard B. abortus colony; lane 3. DNA
extracted from spleen of rat untreated with antibiotics; lane
4. DNA extracted from spleen of rat treated with rifampin
for 12 weeks; lane 5. No DNA extracted from spleen of
rat treated with rifampin combined with streptomycin for
12 weeks.
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ampicilin, fluoroquinolones �� �	� � ���, ��

� �
 �� ���� ���� 3�� ��� ���

� ��� �� � �� 8.3%� ���� 2� ���

71.4%� ���� ���� �� [11] ��� �� �

�� ���� ��� �� ��� ���� ��� �

���. 

�� ������ �� ���� �� ��� ��

�� ���� doxycyline� rifampin� 

 �� ��

�� �� ��� �� ��� ���� 29%, 7.1% �

�� 8.4%� ���� �� [26] streptomycin, rifampicin

��� doxycycline� 5��
 �� ��	� 7.9%� �

�� � [21]� ��. 

� �	� �� B. abortus� ���	 �� ����

Group B��� �� ��� ���
	 �, Fig. 1��

�� �� �� �� �� ��� 36.5�0.07oC ���

�, �� 2���� 38.38�0.49oC� �� �, 6� ��

�� 36.86�0.23oC� �� ���� ���� ���

�, 7� ����� 36.5oC ��� �� ��� ���

� ���. 	, ���	 B. abortus� �� ��� ��

��� ��� ��� �, �� 7���� �����

� ���� ���
 �� �� [14]� ���
�.

Rifampin� streptomycin� �� � ���� ���

��� ��� ����� ��� Table 1��� ��

Group A� B��� �� ��� 1��� 3���� �

�� �� �� ��� ���� ����(1:400), 5�

��� ���� ���� rifampin�� �� ���

Group A��� 1:100� ������, rifampin�

streptomycin� ��� Group B��� 1:50� �� ��

� ���� ���. ��� �	�� ��� 1�, 3�,

5� ��� 7� ��� 1:400, 1:800, 1:1600 ��� 1:400

� �� �� ��� ������, 13���� 1:200�

�� ��� �����. 


����� rifampin� streptomycin� �	� ��

��� �� �� ��� ��. 	, ��(Balb/C mice)�

B. melitensis� ���� � doxycycline� streptomycin

�� ��� � [20], ���	 B. melitensis� �� �

��� �, doxycyline� rifampicin, doxycyline�

streptomycin� �� ��� � [36], ��� ���	 B.

melitensis� ���� �� �, doxycyline�� rifampin

� streptomycin� �� ��� � [28] �� ��. ��

��� ��� � �� ��� ��� ��� ��� �


 ��� ���� ��. 

� �	��� �� ��� �� �� 	�� �	�


 � �� �� ����� Brucella DNA� AMOS

PCR �� [22]� ��� �� [14]�� ����	 498

bp DNA� �� ��� ���
	 �, Table 2�� �

� �� �� rifampin� �� ��� ���� ��	

streptomycin� rifampin� �� ��� ��� Brucella

DNA� ���� �� ������ ���� �� �


�� � � ���. 

�	� ������ �� ���� �, 
� �� 	

���� ����� DNA� � ��� ���� ��

�� ��
 
� ������� B. abortus� �� �

� ��� �� �� �� ��� �	�� ���.

� �

������ ��� ��� ��� ��� �� �

� ��� ��� �� 30��	 B. abortus� 1.0�109

CFU� �� ���� �, rifampin(15 mg/kg, �	

��)� streptomycin(15 mg/kg, �
 ��)� �� ��

� ������� � �� ��� 13�
� ��� �

� ��� AMOS-PCR� ���� ���
	 �, ��

� �� ��� ���� ���� ���.

(1) Brucella abortus� �� ���� �, �� ���

���� 2��� ������, 6��� ������

�����. 

(2) Brucella abortus �� �� �, rifampin�

streptomycin� �� ��� ���� �� ��� TAT

� ���
	 �, �� 3��� 1:400�� ���� 5

� ��� 1:50� ���� ������, 
�� ��

��� ������ DNA� AMOS-PCR� �� ��

� � ���.

(3) Brucella abortus� ���� �, rifampin� ��

��� �� �� ��� 3� � 1:400�� ���� 13

� ��� 1:100�� ������, 13� ��� 
�

���� DNA� ��� �� �����. 

(4) ��� ���� ���� �� ��� 1� �, 3

� � ��� 5� �� �� ��� 1:400, 1:800 ��

� 1:1,600�� ������, 13� ��� 1:200 ��

�. � �
� ��� 
�� ���� DNA� ���

��� � ���. 
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