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During the collection of boar semen, bacterial contamination usually occurs. The contamination has
deleterious effects both on semen quality and on sow fertility. The majority of contaminants are
gram-negative bacteria, especially Serratia marcescens. In this study, we developed a PCR assay for the
identification of 5. marcescens targeting the /uxS gene (GenBank no. EF164926). 5. marcescens yielded
a specific 306 bp PCR product. However, no amplification was observed in the other strains tested.
The detection limit of PCR was 50 pg/ul of template DNA of 5. marcescens. The antimicrobial suscepti-
bility patterns of S. marcescens isolated from boar semen were tested using the disk diffusion method.
Gentamicin, ceftiofur, florfenicol, and neomycin showed high sensitivity in this test. The minimum in-
hibitory concentration (MIC) was also determined by the broth microdilution method. The MICy val-
ues of ceftiofur, enrofloxacin, gentamicin, and neomycin were 8, 8, 8, and 16 ug/ml, respectively.
These results indicate that PCR amplification of the /uxS gene is a reliable and effective method for
the identification of 5. marcescens and that ceftiofur, enrofloxacin, gentamicin, and neomycin are effec-

tive semen extenders for controlling S. marcescens.
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Table 1. Reference strains used in this study

Genus Species Strain
Acinetobacter Johnsonii ATCC' 17909
Acinetobacter haemolyticus ATCC 17906
Acinefobacter Junit ATCC 17908
Acinetobacter Iwoffii ATCC 15309
Alcaligenes xylosoxidans ATCC 15173
Pacteroides fragilis ATCC 25285
Burkholderia cepacia ATCC 25416
Citrobacter freundi ATCC 8090
Comamonas testosteroni ATCC 11996
Enterobacter cloacae ATCC 13047
Klebsiella preumoniae ATCC 13883
Kocuria rosea ATCC 186
Micrococcus luteus ATCC 4698
Ochrobactrum anthropi ATCC 49188
Proteus mirabilis ATCC 29906
Pseudomonas HAuorescens ATCC 13525
Pseudomonas putida ATCC 12633
Stenotr as  maltophilia ATCC 13637
Serratia marcescens ATCC 13880
Serratia Liquetaciens ATCC 27592
Serratia odorifera ATCC 33077
Serratia plymuthica KCTC* 2924
Serratia rubichea KCTC 2927

'ATCC; American Type Culture Collection
*KCTC; Korean Collection for Type Cultures
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Table 2. Nucleotide sequences of primers developed in this study

Primer Nucleotide sequences (5" to 3') GenBank no. Product size (bp)
luxS-F GAAAACGCCTCATGGCGATA
luxS-R TGGTACTCGTTCAGCTCAGG EF164926 306
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Fig. 1. Specificity test of PCR for the detection of Serratia marcescens. The PCR products were analyzed by 1.5% agarose gel electro-
phoresis followed by ethidium bromide staining. Lane 1; Acinefobacter johnsonii ATCC 17909, 2; Acinetobacter haemolyticus
ATCC 17906, 3; Acinetobacter junii ATCC 17908, 4; Acinetobacter Iwoffii ATCC 15309, 5; Alcaligenus xylosoxidans ATCC 15173,
6; Bacteroides fragilis ATCC 25285, 7; Burkiolderia ceracia ATCC 25416, 8; Gitrobacter freundii ATCC 8090, 9; Comamanas testasteran.
ATCC 11996, 10; Enterobacter cloacae ATCC 13047, 11; Klebsiella pneumoniae ATCC 13883, 12; Kocuria rosea ATCC 186, 13;
Micrococcus Iuteus ATCC 4698, 14 ; Ochrobactrum anthropd ATCC 49188, 15; Proteus mirabilis ATCC 29906, 16; Pseudomonas
Huorescens ATCC 13525, 17; Pseudomanas putich ATCC 12633, 18; Stenofrophomonas maltophilia ATCC 13637, 19; Serratia marcescen:
ATCC 13880, N; negative control, M; 100 bp DNA ladder.
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100% WA&< e ATh(Table 3).
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A =9 F HALsEAME ol *§#0}1A~EL1 flor-
fenicol# spectinomycin®] MICs2 27} 64 pg/ml9t 16
ug/mlZ YESTE 3HA apramycin®} ampicillin®] MICsp<
247} 16 pg/ml¥} 32 pg/mlol 3o
gentamicin, neomycin® MICs= 22} 2 ug/ml, 1 ug/ml, 4
ug/ml, 2 ug/mlE e} THTable 4).

AALeE B0 A A MICSH MBCO] A7} frAkst

o 1, ceftiofur, enrofloxacin,

Fig. 2. PCR results of specific detection with Serratia
marcescens among the tested Serratia species.
Lane 1; Seratia liquefaciens ATCC 27592, 2;
Serratia odorifera ATCC 33077, 3; Serratia ply-
muthica KCTC 2924, 4; Serratia rubidaea KCTC
2927, 5, Serratia marcescens ATCC 13880, N;
negative control, M; 100 bp DNA ladder

Fig. 3. PCR results for the detection of Serratia marces-
cens isolated from boar semen using /uxS
primers. Lane 1 to 6; Serratia marcescens field
isolates. 7; Serratia marcescens ATCC 13880, N;
negative control, M; 100 bp DNA ladder.

Fig. 4. Sensitivity of PCR using 10-fold dilution of
DNA solution with Serratia marcescens. Detection
limit of the PCR was 50 pg/ul. Lane 1 to §;
10-fold diluted DNA solution from 50 ng/ul
to 5 fg/ul, respectively. M; 100 bp DNA
ladder.
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Table 3. Antimicrobial susceptibility results of Serratia marcescens
(n=6) isolated from boar semen in Korea by disk dif-
fusion method

Antimicrobial agent No. of susceptible isolates (%)

Ampicillin 0

Apramycin 4 (66.7)
Bacitracin 0

Ceftiofur 5 (83.3)
Colistin 2 (33.3)
Enrofloxacin 4 (66.7)
Florfenicol 5 (83.3)
Gentamicin 6 (100)
Neomycin 5 (83.3)
Oxytetracycline 3 (50.0)
Penicillin 0

Spectinomycin 3 (50.0)

Table 4. MIC and MBC results of Serratia marcescens isolated
from boar semen

Antimicrobial Range MIC MBC

agent (ug/ml)  50% 90%  50% 90%
Ampicillin 6-64 32 32 32 32
Apramycin 0.5-512 16 32 16 32
Bacitracin 0.13-128  >128 >128 >128  >128
Ceftiofur 0.06-64 2 8 4 8
Colistin 0.25-256  >256 >256 >256  >256
Enrofloxacin 0.06-64 1 8 1 8
Florfenicol 0.25-256 64 128 >256  >256
Gentamicin 0.13-128 4 8 4 32
Neomycin 0.25-256 2 16 4 128
Oxytetracycline  0.03-32 >32 >32 >32 >32
Penicillin 0.06-64 >64  >64 >64  >64
Spectinomycin 1-1024 16 256 16 >1024
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