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Abstract : Lack of hygiene and puerperal mastitis are common causes of bacterial diseases in nursing
neonates. The aim of this study was to isolate microorganisms from milk samples of healthy female Jindo
dogs with suckling puppies and to investigate antimicrobial susceptibility against the isolated bacteria. Milk
samples were collected from 120 udders of 12 lactating Jindo dogs that were 2~4 years old without any
clinical diseases including mastitis. Bacteria were isolated from 64 milk samples (53.3%), either singly
(76.6%) or in combination (23.4%). Staphylococcus (S.) spp. was the most common microorganisms (74.7%)
isolated from canine milk, followed by Haemophillus spp. (10.9%), Streptococcus spp. (9.6%), Gardnerella
spp- (2.4%) and Moraxella spp. (2.4%). The most frequently isolated organism was S. warneri (31.3%).
Antimicrobial susceptibility of these bacteria was tested with 17 antimicrobial agents by Kirbyand Bauer
standardized disc diffusion method. Results indicated that bacteria isolated from healthy canine milk were
mostly susceptible to amoxicillin-clavulanic acid, cephalothin and ceftiofur, but were resistant to
erythromycin, neomycin and tetracycline.
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Table 1. List of Antimicrobial disk

Antimicrobial agents (E;E?:l:)
Amoxicillin/clavulanic acid 30
Amikacin 10
Ampicillin 30
Cephalothin 30
Ceftiofur 30
Ciprofloxacin 5
Erythromycin 10
Gentamycin 10
Kanamycin 30
Lincomycin 10
Lincomycin/spectinomycin 10+ 30
Neomycin 10
Norfloxacin 10
Penicillin 10
Streptomycin 10
Sulfamethoxazole/trimethoprim 10+5
Tetracycline 30

o, P 558 WEBBL, USA)Nl ¥ =719 #5F
S A A F52 AN HES 58w
7F @71 BEg7)o] Wo] Byl e, soC WALEH
2 APAR el o5 A ARSI

(o3
5
o
:N:'?
EY
e
2
oft

< 5% HWFHA o] HriE Pt
A iAol = stk =2 ® iR E 37°C v
X FAE ke Felo wEk A2

FEtAach o5 wgE Jge

P
AletR o, 15 A TS coagulase tests LH &
A 7S catalase 2 oxidase testS A g RS- 7}zf
°of A F=ERE 4T o 443 GPISt GNITH=
(bioMeriux, France)ol] S21A171 & A5 EFH 791
Viteck2(bioMeriux, France)S ©]-8-3t] 543t

ofN| Zd AlY
£ 7ol digt A3 FAARE Bauer-Kirby2
]éﬁww (7= ol&sted AAskATt. Aol AR
H At 2=TE 17522 Table 19 A3t £
2|2 brain heart infusion brotholl FE3l] 37°C v
7104 18717 vt & Het QAN o7 Mt
=% MacFarland No. 0.52 3X3}3t}. slalMge
-9l A4 Mueller Hinton SHHujX]o]] =3k &
Ao A 1087+ A=A $ 3em HH 22 A T



Isolation of microorganisms from Jindo dog milk 31

Table 2. Isolation rate of microorganisms in the milk samples of 120 secretory units of nursing Jindo female dogs

. No. of
Secretory units®

No. of non- No. of isola-

No. of multiplicity of isolation (%)

secretory unit isolation (%)  tion (%) Single Double Triple Quadruple

b
Thoracic uiiis 24 7292)  17(70.8)  15(88.2) 2(11.8) 0( 0.0) 0(0.0)
24 937.5)  15(625)  11(73.3) 4(26.7) 0( 0.0) 0(0.0)
Abdominal unis. °F 24 937.5)  15(62.5)  10(66.7) 3(20.0) 2(13.3) 0(0.0)
omimat units 24 7292)  17(70.8)  13(76.5) 3(17.6) 0( 0.0) 1(5.9)
Inguinal LF 12 12(100) 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0) 0(0.0)
unit RF 12 12(100) 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0) 0(0.0)
120 56(46.7)  64(533)  49(76.6)  12(18.8) 2( 3.1) 1(1.5)

*Thoracic & abdomianl units are composed of two secretory units (thoracic units: cranial thoracic mammary gland, caudal tho-
racic mammary gland; Abdominal units: cranial abdominal mammary gland, caudal abdominal mammary gland) and Inguinal

unit is composed of single secretory unit.
PLF: left secretory unit, RF: right secretory unit.
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Table 3. Microorganisms isolated from 120 milk samples
of nursing Jindo female dogs

Microorganisms No. of isolates (%)
Staphylococcus spp 62 (74.7)
Staphylococcus warneri 26 (31.3)
Staphylococcus aureus 13 (15.7)
Staphylococcus arlettae 10 (12.0)
Staphylococcus auricualris 5( 6.0)
Staphylococcus intermedius 3(3.6)
Staphylococcus saprophyticus 3(3.6)
Staphylococcus lugdunensis 1(1.2)
Staphylococcus hycus 1(12)
Haemophillus spp 9 (109
Haemophillus influenza 6(72)
Haemophillus aphrophilus 2(24)
Haemophillus segnis 1(12)
Streptococcus spp 8(9.6)
Streptococcus pyogenes 5( 6.0
Streptococcus sanguis 2(24)
Streptococcus uberis 1(12)
Others 4(493)
Gardnerella vaginalis 2(24)
Moraxella spp 2(24)
Tatal 83 (100.0)

4ol e AT 178 %Al F amoxicillin + clavulanic
acid(92.2%)<} cephalothin(89.6%), ceftiofur(88.3%) 5]
fraollA 2ele 83a5ol el 80% ool =& =
A& YeEiA L, erythromycin(53.2%), neomycin
(50.6%), sulfamethoxazole + trimethoprim(46.7%), tetracy-
cline(37.6%)°1A W& 7448 BTk £ Fol ut
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Table 4. Antimicrobial susceptibility of microorganisms isolated from 120 milk samples of nursing Jindo female dogs

) . 0. of No. of susceptible isolates (%)
MICroorgamisms iqptage AMC AN AM CF XNL CIP E GM K L LS N Nor P
or S SXT Te

Staphylococcus. 2% 23 15 13 21 21 18 10 19 19 20 21 11 20 15 23 13 10
warneri (83) (58) (50) (81) (81) (69) (38) (73) (73) (77) (81) (42) (77) (58) (88) (50) (38)
Staphylococcus. 13 13 13 5 13 13 13 7 8 8 8 8 8 8 5 7 4 2
aureus (100) (100) (63) (100) (100) (100) (88) (100) (100) (100) (100) (100) (100) (63) (88) (50) (25)
Staphylococcus. 10 10 6 4 10 10 6 6 9 9 7 9 5 6 5 9 3 4
arlettae (100) (60) (40) (100) (100) (60) (60) (90) (90) (70) (90) (50) (60) (50) (90) (30) (40)
Staphylococcus. 5 3 3 3 4 3 2 2 4 3 3 2 2 2 4 3 2 3
auricualris (60) (60) (60) (80) (60) (40) (40) (80) (60) (60) (40) (40) (40) (80) (60) (40) (60)
Staphylococcus. 3 3 3 3 3 3 3 2 2 3 2 3 2 2 3 3 3 1
intermedius (100) (100) (100) (100) (100) (100) (67) (67) (100) (67) (100) (67) (67) (100) (100) (100) (33)
Staphylococcus. 3 2 1 2 2 2 2 1 2 1 0 2 1 2 1 1 2 1
saprophyticus 67) (33) (67) (67) (67) (67) (33) (67) (33) (©) (67) (33) (67) (33) (33) (67) (33)
Staphylococcus. | 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0
lugdunensis (100) (100) (100) (100) (100) (100) (0) (100) (100) (100) (100) (100) (100) (100) (100) (100) (0)
Staphylococcus. | 1 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0
hyicus (100) (100) (0) (100) (O) (100) @ © © © © © © © © © O
Streptococus. 5 5 1 4 5 5 5 1 2 1 1 4 1 5 5 3 4 0
pyogenes (100) (20) (80) (100) (100) (100) (20) (40) (20) (20) (80) (20) (100) (100) (60) (80) (0)
Streptococus. 2 2 0 2 2 2 2 2 0 0 2 2 0 2 2 0 2 0
sanguis (100) (0) (100) (100) (100) (100) (100) (0) (0) (100) (100) (0) (100) (100) (0) (100) (0)
Streptococus. | 1 1 1 1 1 0 1 1 0 1 1 0 0 1 1 0 0
uberis (100) (100) (100) (100) (100) (0) (100) (100) (0) (100) (100) (0) (0) (100) (100) (0) (0)
Haemophilus. 6 6 6 6 6 6 5 5 6 5 5 6 5 4 2 4 0 5
influenza (100) (100) (100) (100) (100) (83) (83) (100) (83) (83) (100) (83) (67) (33) (67) (0) (83)
Haemophilus. ) 2 0 2 2 2 0 2 2 0 2 2 2 0 0 0 0 0
aphrophilus (100) (0) (100) (100) (100) (0) (100) (100) (0) (100) (100) (100) (©) (0) (0) (0) (0)
Haemophilus | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1
segnis (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (0) (100)
Gardnerella ) 2 2 2 1 2 0 0 2 1 0 1 0 1 0 1 0 0
vaginalis (100) (100) (100) (50) (100) (0) (0) (100) (50) (0) (50) (0) (50) (0) (50) (0) (0)

2 1 2 2 2 1 2 2 1 2 2 1 1 2 1 2 2
Moraxella spp. 2

(100) (50) (100) (100) (100) (50) (100) (100) (50) (100) (100) (50) (50) (100) (50) (100) (100)

71 50 50 69 68 55 41 60 53 54 64 39 55 47 58 36 29
(92.2) (64.9) (64.9) (89.6) (88.3) (71.4) (53.2) (77.9) (68.8) (70.1) (83.1) (50.6) (71.4) (61.0) (75.3) (46.7) (37.6)

AMC: amoxicillintcalvulanic acid, AN: amikacin, CF: cephalothin, XNL: ceftiofur, CIP: ciprofloxacin, E: erythromycin, GM:
gentamycin, K: kanamycin, L: lincomycin, LS: lincomycin+specinomycin, N: neomycin, AM: ampicillin, Nor: norfloxacin, P:
penicillin, S: streptomycin, SxT: sulfarmethoxazole+Trimethoprim, Te: tetracycline.
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