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Abstract : Antibiotic resistant bacteria were isolated from livestock wastes and the resistance patterns were investigated using 
various antibiotic agents. Also, a gamma ray was tested regarding the aspects of the effect on resistance pattern and the efficiency 
of disinfection. Among the isolates, Esherichia coli and Brevibacterium sp. showed the most serious resistance patterns. Esherichia
coli had resistance against 9 agents whereas Brevibacterium sp. against 7 agents. It can be suggested from these results that the 
abuse of antibiotic agents will cause a serious mutation problem even to Esherichia coli which is ubiquitous in the ecosystem. 
Esherichia coli could be easily controlled but Brevibacterium sp. had a moderate resistance to the gamma ray under low doses. 
In the case of Brevibacterium sp, more than 2.0 kGy of a radiation dose will be required in order to achieve an enhanced efficiency
of disinfection.
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TACCAgggTATCTAATCC Universal primer .
Sequencing Big Dye terminator cycle sequencing kit v.3.1 
(applied Biosystems, USA) .

2.2. ․

13 (amoxi-
cilline, ampicillin, nalidixic acid, gentamycin, tetracycline, 
streptomycin, vancomycin, trimethoprim, lincomycin, sulfame-
thiazole, oxytetracycline, sulfathiazole, chlorotetracycline)16)

(Table 3).
13 .

BD BBLTM Sensi-DiscTM
(disk diffusion method) .17)

Muller-Hinton (MH) broth 35℃, 2~8
Table 4 McFar-

land standard #0.5 (1.175% barium chloride dihydrate + 1% 
sulfuric acid) MH agar (Difco, Becton Dickin-
son and Co., Sparks, MD, USA) 

. 35℃
16~18 (inhibition zone)

.18,19)

2.3. 

,
Esherichia coli Brevibacterium sp.

. Co60

(Point source AECL, IR-79, MDS, Nordion International Co. 
Ltd, Ottawa, Canada, 300,000Ci) (1Ci = 3.7×1010 Bq)

, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 
1.0, 2.0 kGy .

.
(0.85% NaCl)
. Nutrient Agar 35℃ 16~18

, colony 3
, 1 g log colony 

forming unit (log CFU/g) .

3. 

3.1. 

11, 12
, Esherichia coli, Bacillus 

subtilis, Brevibacterium sp., Rhodococcus sp., Corynebacterium
sp. . Corynebacterium sp.

9 , Bacillus subtilis 6 , Esherichia coli 4 , Rhodoco-
ccus sp. 3 , Brevibacterium sp. 1 .

3.2. 

․

(disc diffusion method)
. E. coli

Brevibacterium sp. 9 7
. E. coli tetra-

cycline, sulfamethiazole, streptomycin, erythromycin-H2O, 
ampicillin, lincomycin, oxytetracycline, vancomycin, sulfa-
thiazole 9 ,
Brevibacterium sp. 7 , tetracycline, sulfa-
methiazole, streptomycin, erythromycin-H2O, ciprofloxacin, 



679

32 7 2010 7

• • • • • • • • • • • • • •

• • • • • • • • • • • • • •

• • • • • • • • • • • • • •

• • • • • • • • • • • • • •

• • • • • • •

• • • • • • •

• • • • • • • • • • • • • •

• • • • • • • • • • • • • •

• • • • • • •

• • • • • • •

lincomycin, sulfathiazole (Table 5). Bre-
vibacterium sp.

.20) Brevibac-
terium sp. streptomycin, tetracycline, kanamycin, erythro-
mycin, gentamycin, neomycin, chloramphenicol 

.20) E. coli
,

,21)

.
E. coli Brevibacterium sp.

.
9 E. coli 7

Brevibacterium sp. 
2

.
Bacillus sp. Corynebacterium sp., Rhodococcus

. Bacillus tetracycline, streptomy-
cin, ampicillin, lincomycin, oxytetracycline, vancomycin 6

, Corynebacterium
sp. gentamycin, ciprofloxacin, lincomycin, oxytetracycline

4 . Rhodo-
coccus nalidixic acid lincomycin 2

.
,

(inhibition zone)
, E. coli gentamy-

cin, amoxicillin/clabulanic acid, ciprofloxacin ,
Brevibacterium sp. gentamycin, ampicillin, amoxicillin/ 

clabulanic acid, vancomycin, sulfathiazole
(Table 5, Fig. 1). Fig. 1

.
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3.3. 

Fig. 2
. E. coli

0.1 kGy 83.24% , 0.3 
kGy 99%

(Fig. 2(a)). Brevibacterium
sp. 0.1 kGy 32.48% E. coli

, 90% 
1.0 kGy 
(Fig. 2(b)).

Table 6 Fig. 
3 . E. coli

2.4 × 109 CFU/mL ,
0.1, 0.5, 1.0, 2.0 kGy

1.3 × 108, 1.9 × 106, 1.5 × 105 4.7 × 102 CFU/mL
(Table 6), Fig. 3 log CFU/g

. Brevibacterium sp.
4.3 × 108 CFU/ 

mL , 0.1, 0.5, 1, 2 kGy

1.1 × 108, 4.3 × 106, 1.2 × 105 6.5 × 104 CFU/mL
(Table 6). 2.0 kGy E.

coli 100 .
Brevibacterium sp.

.

4. 

,

.

,
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.
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cycline, vancomycin 6

, Corynebacterium sp. gentamycin, ciprofloxa-
cin, lincomycin, oxytetracycline 4

, Rhodococcus nalidixic acid lin-
comycin 2 .

E. coli Brevibacterium 
sp. , E. 
coli ,
Brevibacterium sp.

. Brevibacterium sp. 2.0 kGy
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