@ HiZE Korean J.Plant Res. 18(1) 198~206(2005)

&99

N7 Lol 2asle] Q= AlFe] Hel @ FFe| AFE

o

Sristn NEMmDsm, CUEdNED Y2

Identification of Bacterial Strains Adhered to Dog Hair and
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ABSTRACT

This study was carried out to identify bacterial strains adhered to domestic pet dog hair
and to identify antibacterial extracts from natural compounds. A total of 76 strains were
isolated from dog hair. The most common species isolated was Staphylococcus spp. (41
isolates), followed by Micrococcus spp. (21 isolates), Enterococcus spp. (8 isolates), Bacillus
spp- (3 isolates), Exiguobacterium spp. (2 isolates), Shigella spp. (1 isolate) and Zoogloea spp.
(1 isolate). These results suggested that dog hair could be a source of bacterial
contamination to human. The susceptibility of isolates to antibiotics and antibacterial
activities of the natural compounds were examined by disk diffusion method. Water and
ethanol extract from Scutellaria baicalensis revealed high antibacterial activities against
Staphylococcus, Micrococcus, Enterococcus and Shigella. Our results suggest that the extract
of Scutellaria baicalensis can be used a antibacterial agent against the antibiotic-resistant
microorganisms.
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Streptococcus 53 2L H Al A S o3 oot
A b 5 7ke) Aol AztelA $eiEw g
(Duckworth et al., 1998; Ruddy et al., 2001; DeBoer
and Marsella, 2001). £3] & 7109 A4 A
oro A% oltESE 13 Zr|eshe] U
oz Q8 ®24 fAAT DSt FEoD
ohoold HEBR R Aot WA ok w
o} o & olol B8] e o] AFB B
‘29 9ol N & Ao By 51 Yt} (Laube,
2004). B3t 2 B2A] S T2 S. intermedius S}
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Al A SLER A B ¥ & FEAD BT ohle} A}
FoAAZ B =8 F3E doda, FAA AFAGA

TE9 7% B3 Fo] (Mcewan, 2000; Stepanovic
et al., 2001) o A o] Hoj AJ23ta Aol o
g A7 Al FE AR ot

dutAR o2 Al & HAY X 53517 A3l
AbgshE A2 A ol U, A 9] FEET F &
o 2 et v A Aol AV $2viet
wa ozt A AAG SR 2 BA7 B A 4
golth 3 An A5 kA z Aol Y &
vJ ;1EH§4 EL}H 6};}1“ 7],4(ﬂ)4 oz O]o}cq 61
TA, A FHBEA, LA, SHA 2 FFA T2
weh A9, A AU ZAoHe HAZLE ol &
bl $1 Qo] BakA Lojubm Ak (Kim e
al., 1995; Kwon et al., 1997; Seong, 2004). 3} A} g+ 2
P92 BG4 e ol
'Y ehE B4 A S o 2o Ashshs 47t Bt
1904). wheb] ALAFFAA 2 A FREA
A&l o= g A9 rhsidol &
2L AL E FEEERYH JTEYEL
o g e R BE A7 T

1 31tk (Kwak et al., 1993; Ha and Kim, 1996).
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71 ¢
brains infusion 200 g, beef heart infusion 250 g,
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=53 )
=

<= BHI agar (Brain Heart Infusion agar; calf
proteose peptone 10 g, dextrose 2 g, sodium chloride 5
g, disodium phosphate 2.5 g, agar 18 g/L)e] EH | %
©] 30C, 24A13F v g3 = A F S B SHFR
UE dusde.

Mol d e 2@ AT 57

AA 76709 B8] MTEE Gram G0 7} FE)F

A EH o= 117 2] groupe. & A3l & 2} group S
16SIRNA §71M £ o= T4t -
AR A T2] 16S IRNA -2 =} o &k
universal primer 2. Escherichia coli 16S rRNA 2] 49-58
bp YA ol A& 38 16S-F primer (5 -“TNA NAC
ATG CAA GTC GAI CG-3' )¢} 16S-R primer (5 -
GGY TAC CTT GTT ACG ACA TT-3' )E A}-&3t%
o} (Moyer et al., 1994).

PCRE 913 53 DNA+ Han 5 (2003)9]
ARESEATH AlE H gy & 100 W2 A S
15,000 rpmel] A 1083t YA &2} 3ked A
NA BFsz Sxpd AHFLT o710
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Ho] 1087 #9 % 23
DNAZ A}&-3F3 o}

PCR WH-ZH L 1 ule] DNA, 2 U Tag polymerase
(Takara Co.), 5 112] 10X buffer (100 mM Tris-HCl, 25
mM MgCls, 500 mM KCl, pH 8.0), ztz} 1 gM 2]
primer, 200 pM 2] deoxyribonucleoside triphosphates &
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Attt €714 499 v wEA L GenBanke] NCBI
BLAST search T2 7 -& 88359 c}.

A 54 24
3} A A = BBLA}2] amikacin, ampicillin, cefazolin,
cefoperazone, erythromycin, gentamicn, kanamycin,
methicillin, oxacillin, penicillin, streptomycin,
tetracycline, vancomycin discE A}-§ 35 2.0 A %3]
/\]._04 H]—tﬂ oﬂ [q.g]. Aliﬂ—a}oﬂ;} _;1-2'4_9,] HH okoug 10°
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cfu/ml 9] o] =ty BHI mA|wjx] o] &7
T, 24A 2 FE T AR Bl A
ZAst it

-'X?l F:U
r oX Olﬂ

>

A0}

] A

fl

a-;—}
F7E @

L

PECEEER S

Asl QA T67el 38 AuHRAD, 299
}\u_l,]. sﬂgﬂﬂﬁ 0] E_/H =1 117].]/] group._.i —\r'rr'
3 &, Z} groupol| A 1-4712) dFE A& dlod 16S
tDNA9| 471 g &4 43}, Table 13} o]
Staphylococcus:0] 53.9% (41/76)2 7} B2 0]
Helx] 9 o v, Micrococcus &0°] 27.6% (21/76),

Table 1. Identification results of 76 strains by 16S rDNA sequence analysis

Group Species No. of Isolates(%)
Staphylococcus spp. 41 (53.9)
I S. aureus 15
II S. epidermidis 14
I S. waneri 10
v S. intermedius 2
Micrococcus spp. 21 (27.6)
v M. brunensis 9
VI M. luteus 12
VII Enterococcus faecalis 8 (10.5)
VIII Bacillus spp. 3 (3.9
IX Exiguobacterium oxidotolerans 2 (2.6)
X Shigella flexneri 1 (1.3)
X1 Zoogloea ramigera 1 (1.3)
Total 76 (100.0)
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Table 2. Antibiotic resistance of 76 strains isolated from domestic pet dog hair

species Staphylococcus Micrococcus sp.  Enterococcus Shigella The others Total
spp (n=41) (n=21) spp.(n=8) Sfexneri(n=1) (n=5) (n=76)
antibiotics R’ S' R S R S R S R S R S
Amikacin 0 41 0 21 1 7 0 1 0 5 1 75
0.0) (100.0) (0.0) (100.0) (12.5) (98.7) (0.0) (100.0) (0.0) (100.0) (1.3) (98.7)
Ampicillin 13 28 6 15 3 5 0 1 0 5 22 54
(31.7) (68.3) (28.6) (71.4) (37.5) (625) (0.0) (100.0) (0.0) (100.0) (28.9) (71.1)
Cefazolin 0 41 0 21 0 8 0 1 0 5 0 76
0.0) (100.0) (0.0) (100.0) (0.0) (100.0) (0.0) (100.0) (0.0) (100.0) (0.0) (100.0)
Cefoperazone 0 41 0 21 0 8 0 1 0 5 0 76
0.0) (100.0) (0.0) (100.0) (0.0) (100.0) (0.0) (100.0) (0.0) (100.0) (0.0) (100.0)
Gentamicin 4 37 2 19 2 6 0 1 0 5 8 68
9.8y (90.2) (9.5 (0.5 (2500 (75.00 (0.0) (100.0) (0.0) (100.0) (10.5) (89.5)
Kanamycin 2 39 1 20 0 8 0 1 0 5 1 75
4.9y (95.1) 48 (952 (0.0 (@100.0) (0.0) (100.0) (0.00 (100.0y (1.3) (98.7)
Methicillin 12 29 3 19 3 5 1 0 0 5 18 58
(29.3) (70.7) (14.3) (90.5) (37.5) (62.5) (100.0) (0.0) (0.0) (100.0) (23.7) (76.3)
Oxacillin 18 23 3 18 6 2 1 0 0 5 28 48
43.9) (56.1) (14.3) (85.7) (75.0) (25.0) (100.0) (0.0) (0.0) (100.0) (36.8) (63.2)
Penicillin 6 35 5 16 4 4 0 1 0 5 16 60
(14.6) (854) (23.8) (71.4) (50.0) (50.0) (0.0) (100.0) (0.0) (100.0) (21L.1) (78.9)
Streptomycin 4 37 4 17 1 i 0 1 0 5 9 67
9.8) (90.2) (19.0) (80.9) (12.5) (87.5) (0.0) (100.0) (0.0) (100.0) (11.8) (88.2)
Tetracycline 0 41 0 21 0 8 0 1 0 5 0 76
0.0) (100.0) (0.0) (100.0) (0.0) (100.0) (0.0) (100.0) (0.0) (100.0) (0.0) (100.0)
Vancomycin 2 39 0 21 0 8 1 0 0 5 3 73
(4.9 (95.1) (0.0) (100.0) (0.0) (100.0) (100.0) (100.0) (0.0) (100.0) (3.9) (96.0)

T antibiotic resistant, ¥ antibiotic susceptible, § %,

Enterococcus 0] 10.5% (8/76), Bacillus 40| 3.9 %
(3/76), Exoguobacterium 4:0] 2.6% 2/I76)xe = A
25 o™ Shigella flexneri®} Zoogloea ramigera7}
ZzZy 1752 A& R} Staphylococcusd:-& 1571
9] 8. aureus, 14712) S. epidermidis, 1071 2] S. waneri,
2709 S. intermedius =, Micrococcus& & 12719 M.
luteus, 971 2] M. brunensis2. “1%] 31 Enterococcuss:

L B 5 E. faecalisZ2 T3 = 3t}

g 4

76709 Eeld ol e FAA M A,
oxacillind] A ¢A & Yel = AT &80
36.8% % 7} A @ gk o B ampicillin (28.9%),
methicillin (23.7%), penicillin (21.1%), streptomycin
(11.8%), gentamicin (10.5%), vancomycin (3.9%),
amikacin®} kanamicin®] 1.3%2 }E}yt 1, cefazolin,
cefoperazone, tetracyclined] thal & 2% 744 &

YERA QT (Table 2). $H71A] o] 2] sF A A o] A 3}
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Table 3. Multi-drug resistant isolates

Species AM AP CF CN GE KA ME OX PE ST TE VA No
' 4R - - R - R R - - - - 4
- - - - - - R R R - - R 4
S. aureus - R - - - - R - R - - - 3
- R - - - R - R - - - - 3
- - - - - - R R - - - R 3
- R - - - - R - R - - - 3
- R - - - - - R - - - - 2
N S S S
S. epidermidis i . i i R i R R ) ] ) ] 3
- - - - - - R - R - - - 2
- - - - - - - R - R - - 2
- - - - - - R R - R - - 3
S. waneri - R - - R - - - - - - - 2
- - - - - R - R - - - - 2
S. intermedius - R - - - R R - - - - 3
- R - - R - R R R - - - 5
M.luteus - R - - - - R R R - - - 4
- - - - - R - R R - - 3
R R - - R - R R R R - - 7
E. faecalis - R - - R - R R R - - - 5
- R - - - - R R R - - - 4
Shigella fexneri - - - - - - R R - - - R 3

AM: amikacin, AP: ampicillin, CF: cefazolin, CN

OX: oxacillin, PE: penicillin, ST: streptomycin, TE: tetracycline, VA: vancomycin

"No. of resistant antibiotics,

*antibiotic susceptible, ‘antibiotic resistance.

(A)

: cefoperazone, GE: gentamicn, KA: kanamycin,

(B)

ME: methicillin,

Fig. 1. Antibacterial activities of water extract (A) and ethanol extract (B) of traditional herbal medicines against
Staphylococcus aureus by disc-agar plate diffusion method. (a), Scutellaria baicalensis; (b), Lonicera japonica; (c),

Achyranthis japonica; (d), Zizyphus jujuba.; (€), negative control.
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A 25 15mm ©] %} 9] clear zone- g A st B2 g
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WA o BT AFZALOl S A TS F e F 5
ol et A7 D23 AR D glek 959

%, 1980\ I th 78] of 93 2} Al ol A 2 3= o B
Aol AudA e 44 € Agey A7t
23] 235 o] ¢t} (Helton et al., 1987; Rhodes et
al., 1987; Nimmo et al., 1991; Olivry et al., 1996,
1997). 3R e St FEH Y dAHAAZTH 57
AATS E23 A3, StaphylococcusZ:, E. coli,
Enterococcus<s, Pseudomonas 5-°| &5t} w3
st FAA A s AA= 13% A BAE 64%
o APAE deEtiien, A4 FAA ol vt
dol sidmttt oA A Frkeitte Bk )it
(Park et al., 2004).

E dFe o gae ol Mt e ATy
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shotg ¥, FAAE A 5 3l Ao WA
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Staphylococcus$; 2 82.9%.
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Enterococcus, Bacillus, Exiguobacterium, Shigella,
Zoogloea%: 2 2 VJEVSITY. Staphylococcuss2- 4
kA © 2 adhesino| 2t B2l A& Qaksle] &

Fol AHdte Aoz LA ol AAZ A8
Aoz 43834 gt} (Kiyomi et al., 2000). & 3
Staphylococcus aureus= 71374 d 32 714 &3
SRR L REEFELE N, =
T (toxic shock syndrome)o| U G4 Al
B A 58 FHAA Do)} Bl A

<ol AHeol Ydqle] & =% v} (Lee et al., 2003).
S. intermediusic 7NN A o} EFHA ARI S Lo
WA A 5Yd 24S dotis Ao ¥
g} 91+ (Mcewan, 2000). =3} S. epidermidisgl- S.
£ EE de e
Ao g %ﬂ_
< 7=
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ALaZH
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= Sk A A o] A
A A2 Aol g B3l TF
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and Bannerman, 1994; Pfaller, and
Enterococcus faecalis= 7t & A9 &S
Qe ® dalA 9o (Kang et al, 1990), Shigella
flexnerie M| 43 ol A o] AT 9] s} E 19904
Zo & g 7k o] FAAd AP S HElE
Aol 80% F-Fol e, 1990d Fxtell = 99%,
a3 67FA] ol/de] A APAZE el =
73 97} 50%9)] o] 2%t} (Chun et al., 2002). B A3
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F4& et vA 252 AW e FF
o2 #AL gloy EFol) Hg SollA HAH
|FEZ AoA NSHE 7= 2T 289
Aglel E & 3l
0 FF 2 @A o4l FAA APYE
= Staphylococcus<: 2] 73 % 82.9%,
2 66.7%, Enterococcus-& 75.0% =
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