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Abstract: The lytic activity of the set of swine and chicken phages which were derived from lysogenic
Staphylococcus hyicus sirains of swine and chicken origin was compared by means of . hyicus isolated
from swine, chicken and cattle. Of the 80 strains each from swine and chicken, 71 (88.8%) of strains from
swine and all the strains of chicken origin were found to be lysogenic. Swine phages showed wider range
of lytic activity to the examined strains than that of chicken phages. Using chicken phages at 100 X routine
test dilution (RTD), 25.0%, 85.6% and 50.0% of swine, chicken and bovine strains were lysed,
respectively. However, when the set of swine phages was used at 100X RTD, higher frequency of the
typable strains was found in strains of swine and chicken origin (73.8% and 90.2%). Phage F12 and L16
from chicken set were found to be highly active with chicken and bovine strains. On the contrary, all the
swine strains were completely resistant to lysis by the two phages at 100> RTD. Thirteen (12.5%) of 104
8. aureus strains, 1 (1.8%) of 55 S. simulance strains, 31 (58.5%) of 53 §. chromogenes strains, and none of
31 strains of other coagulase-negative Staphylococcus species isolated from bovine mastitis were typable with

the set of swine phages.

Key words: Staphylococcus hyicus, lysogeny, swine phages, chicken phages, lytic activity

&

Staphylococcus hyicus = 32 453 ojdte] ojd ==
oA HEHEAYTCE FRANAT W2E o
Yo Qo as FE5 U} o] F& A o]
gloj 9] Frww’s i v EE AWMLY
PoME Ee vizg FeHT ggol Bude Utk
E o) F& FolA £349REY 5 Axg"e 9
AFLZ I AR Hel AR L vPME 3
B Qo old te FRERRE ¥AH

M

* Comesponding author: Cheong-Kyu Park

A 8 Wyicus7t Aol A 7% FEe wet Falg
o] #F Atolojli= protein A, B-glucuronidase’ 1)1
staphylokinase 2+3%>° o] EX4e)M A Hfo|7}
Aso) HIAET Slol 2)F71a] &l o8 B4 2
o® thE FAg0 UME zol7} g AR o4y
3ol F xeld] Fold A o & FEjYd w
2t Al AEEe = AEyeRs R ¢ gle
a7t 4 4 AUtk

It 85 G8Y Fpoa Byl oh e X
=7 ERNE 9 Aehy Aol qleiAM phage

College of Veterinary Medicine, Kyungpook National University, Tdegu, 702-701, Korea, E-mail: ckpark@knu.ac.kr

87



88 a5, A, A4

ol 842 del ¢8R Utk vizd 2ol A2
& AFOR ERE S hyicus?] phage Fo] B3 A7
£ B9 Devriese er a7} Hajek % Horak®7} AVt &
Fel S aureus®] H'EE ¢ international basic sets]
phagesE -8-3te] HH-E AEF At S hyicust °E
T 718 set2] phageo] ths] FAIS A F57) @88 A
gAolAthE Bu7t & ¥ Hajek ¥ Horak'':s 3 &
22 AR K S hyicuse} SLFFEHE phage ¥ E
AE3EA 2Eo] Beld 452 3H-8 phageE ALE
glo] A2 RE B F579 65.7%7F QHPL B
8t olo1A Kawano er al” % QRoA =)= f8)e)
S. hyicus 256 #-81¥ 459 phage set& Ag-5le] FA]
3 #59 67.5%7F FEE 5 UUL HEA BHY o
$AES AGE) HRawy 2N FF Aol
phage® o] EXol A Ffol7} AKNSE RIF v} Uk

of A7l A MAEE AHA Fuie] HA] % HogR
H e S hicusol] lo] £94 dF8 ¥¥XE A4}
R theoll X9 Hiehel 84944 FFENY 2
g AeE T phage seto] &% vl 92 Ay
£ Hasya g

e 3 W

SAF

#HA), & 2 2ERH EaE F 2659 S
hyicus7} phage] 875 V|9 phage BHE 98] AlE
HA o) #FF 805 HEARAYE ojBAE ¥
A7Ee] AR ERE ReEHAY, 125 1473 5
HRERE 183 vy 4EE Bh f48d /-
S 2Ry EEHAL FAE A FFE typtic soy agar
(TSA, Difco) ApgiujA]ol) wjoksle] 4TollH HEH 5
ol AMEAd| TSAOIA 33 A& Ahuiarst F TA
ek 28l Bd PEdo R B9 S awensE
H 23 ITF 89 U3FE 4 TASgch

Phage2| Wt

FAFF F HA F #hae] 8058 2 AE s
Kawano et alo] 8¢ Wio)] &3t &, A @5
& brain heart infusion broth (BHIB, Difco)ol] H%-&}o] 3
TCAHAA 18A17F wiokst wiokd 05mlE  0.5ugmle
mitomycin  C(Sigma)7} ¥f¥ 4.5ml¢] typtic soy
broth(TSB, Difco)oll HE3te] 37TCAM 4AI7F Fgul
ek MSFFAE 5000xgol A 1087 AFS e
A2 & syringe filter(0.45/m, Nalgene)2 o738 ¥ o
Feofj A F28] phagee] SANE HASIATH

BHY a5 HMY

Phage -fitoll FAIE H=]9} sha-al @) 8073 Zhz}o]
494 HAE 93 7T oA a3 BAl XA
#o2 AMEH AT £494 9 WYL phage F% #F9
% AN AN FH Rl FHAIA 37T A 18
AIZE WS & AR A7 Lyte] HAE
W &Y FFE A AR Fes
AN & 2mle} TSBo| HE 8t 37T M 4-5A7F ujot
& F o] wikd-S 400ug/ml®] CaCl7} 58 TSAH
Bl #58HA =8 o JEe AL AAsL 3
TCoAM 208 A= AZAA ANFHBRRZ A8}
Hrk.

Phage® &2

frib¥ phageol ola &3 F AAANFFE FoA 713
EE ZA54E Jehd 338 phageZ A& 352 MY
590tk Phage &-HE1E Y8l 433 iR Ao )
Bt S9E a0 $909) WL 05mle] TSBe|
ato] ek F s 11 A thA) S 3y
Wi Alel HESAL o AL 2-38) HHEE T FH Lo
FAE SALT59Y EHEE Smle) TSBol #ale
FE3E) Ngsil 5000xgallA 1087 438 o
syringe filter® of}ated phage® Raldigivh E2lg
phaget Swanstrom} Adams™7} ] A) 8} soft-agar'fol] ¢
8 FAAIA 4T BasHA Ao FAlEgch

Phage &

Blairs} Williams™e] ®b#lo] w2} routine test dilution
(RTD)#] phage §§22 phage 38 & Fasigon
RTDIA H¥H 7 %& @55 100XRIDS phage &
Aoz AR SNl BEL FARS A
A7b SAEHET CL, S50l 1007] o4 +++,
21-100709) A& ++, 82 1207]9) AL +E BA s
Art

2 0

A L Rl S hyicusol X U] BEE B
¥ Table 1148} o] FAIE A fel o 80775 T
T888%)7F ¥ wRe 80aFFANE A F5
7h & FR EE I ol pophageE HF3IT e
A& byt

A2 RS fUYFFERE Eel¥ phage T
ol M phage F414, et 2 &7 Pl wtel 6
¢ phagesE ztz} MLEAT A2E swine phagess}



AR, & R A3 Staphylococcus hyicuso} THE swine phages} chicken phage2] &5 WL 89

chicken phages®] FAIE F4&dFo) W SFpidE
#2 Table 29 419} 22t} Swine phages®] 65+ 7}7) 11
E9] FA 87T SolaA FAHUS B3k ohiz}
el T84T Mz vy =& §784
£ etk ey AeE 65:9) chicken phagesol
el Bl FHEFTE B A4S UL
U X fE e FALFFE L5 AYALE B swine
phages9l= THE BF9dE Bk

AdrE 659 swine phageoll &3] Z+E FERH S
hyicus @571 S35+ WEE Table 36142} 2t}
A 5ol thahA] phage N8S 42.5%, phage N27-&
36.3% 1] phage R25& 0% #F8 2444 &
ATk T HRH Y FFE] thesjAE phage N27

& AL FAIR 7 phages] &5 A RAHF
A By Abgs] 24 WeRd 1o swine phageel] tha)
g/ 77t HAFA dFERG o 52 AFEE R
piled

$HA, ' R 22RE B 26359 S hyicus)
T3l swine phageE Al-8-5}o) phage ¥EE AAE A3
& Table 40)r9} ot HARAS 0#F F 59F
(73.8%)7F 1971 8] 444 phageB o2 FHE + UAL
ol T N§/N27 3 R25% o) 22} 754 123 M3,
Ng® 9 N27/R25% o] 27} 654 #ase] o|Fe] ¥
23 ¥1¥3) vehhis phage® E010ch HREl o) 127
F A 1195(902%)7F 15712 phageF 02 s
3 ol PEAFF Wb o] dn=67)°] N8/NIO/N3§/R25

Table 1. Lysogeny of S. hyicus strains of swine and chicken origin

Origin No of strains tested No(%) of lysogenic strains
Swine strains 80 71 (88.8)
Chicken strains 80 80 (100.0)

Total 160 151 (%94.4)

* Fighty strains of swine and chicken origin, respectively, were examined for lysogenicity, using each strain as an indicator

strain in turn,

Table 2. Lytic spectra of swine and chicken phages of S, hyicus

Propagating Swine phage Chicken phage
strain M3 N8 NI10 N27 N38 R25 CA4 F12 CK4 18 L15 L16
Swine strain
N37 cr’ - - - - - - - - - -
N14 - CL +++ CL + - - - - - -
P5 - +++ CL - - CL - - - - - -
N4 - CL - CL - - - - - - -
N28 CL - - - CL - - - - - -
M5 - - - + - CL - - - - -
Chicken strain
Go ++  CL CL - CL 4+ CL (L CL CL CL CL
F10 - ++ ++ - 4t +++ +4+ CL ++ - CL CL
El - CL CL CL +++ CL CL CL CL CL CL
CK1 ++ CL CL CL -t CL CL CL CL CL CL
CK3 ++ CL CL - CL et CL CL CL CL CL CL
CKS ++ CL CL - CL 4+ CL CL CL CL CL CL

* The examination was performed at RTD and phage reactions were recorded as follows :

-, no lysis ; +, 1-20 plaques

; ++, 21-100 pl 3 +++ > 100 pl to semi-confluent lysis ; CL, confluent lysis.
plaques
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Table 3. Frequency of lytic reactions of swine phages in §. hyicus strains of swine, chicken and bovine origin

Swine strains (n=80)

Chicken strains(n=132)

Bovine strains (n=14)

i RTD/IOXRTD % RTD/IOXRTD % RTD/I0XRTD %

M3 81 13 435 364 'y 00
N8 628 25 51/67 89.4 1 143
NIO I 63 7/46 629 n 143
N27 2009 363 31 30 244 029
N38 410 175 81/7 66.7 3- 214
R25 18/6 300 771 599 4 00

Table 4. Phage pattemns of S. hyicus strains of swine, chicken and bovine origin with swine phages

Phage pattern

Swine strains (n=80)

Chicken strains (n=132)

Bovine strains (n=14)

M3/N8/N10/N27/N38/R25

M3/N8/N1O/N38/R25
M3/N8/N10/N38
M3/N8/N27/R25
M3/N8/N10
M3/N8/N27
M3/N8/N38
M3/N8

M3
N8/N10/N27/N38/R25
N8/MIO/N27/N38
N8/N10/N38/R25
N8/N10/N38
N§/N10
N8/N27/N38/R25
N8§/N27/M38
N8/N27/R25
NB8/N27
N8/N38/R25
N8/N38

N8/R25

N8

N27/R25

N27

N38

R2S

Untypable
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41

13
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Typability (%)

59/80 (73.8)

119/132 (90.2)

7714 (50.0)




Table 5. Frequency of lytic reactions of chicken phages in §. hyicus strains of swine, chicken and bovine origin

B, Ao, 494

Swine strains (n=80)

Chicken strains (n=132)

Bovine strains (n=14)

Chicken phage
RTD/100 X RTD % RTD/100 X RTD % RTD/100 X RTD %

CA4 -2 25 5220 54.6 6/1 50.0
F12 - 0.0 60/21 614 6/- 429
CK4 142 20.0 43/28 53.8 1/1 143
L8 6/5 13.8 38/17 41.7 1/1 14.3
L15 3N 50 5716 553 6/- 429
L16 -/- 0.0 54/13 50.8 51 429

Table 6. Phage patterns of S, hyicus strains of swine, chicken and bovine origin with chicken phages

Phage pattern

Swine strains (n=80)

Chicken strains (n=132)

Bovine strains (n=14)

CA4/F12/CK4/L8/L15/L16

CA4/F12/CKA4/LB/L15

CA4/F12/CKA4/L15/L16

CA4/F12/CKA4/L15

CA4/F12/L8/LI15/L16

CA4/F12/L15/L16

CA4/F12/115

CA4/F12/L16

CA4/F12

CA4/CK4/LB/L15

CA4/CK4/L15

CA4/CK4

CA4/L15 2
CA4

F12/CK4/L8/L16

FI2/L15/L16

F12/L15

F12/L16

F12

CK4/L8/L15

CK4/L8/L16

CK4/L8 1
CK4 5
L15 2
L16

Untypable 60
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1
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Typability (%)

20/80 (25.0)

113/132 (85.6)

7/14 (50.0)
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Table 7. Lytic activity of 5. hyicus phages to S. aureus and coagulase-negative staphylococei isolated from bovine mastitis

No of strains tested

g

No(%)of typable strains by

Swine phages Chicken phages

S. aureus 104 13 (12.5) 12 (11.6)

S. simulance 55 1 (1.8) 0

8. chromogenes 53 31 (58.5) 15 (28.3)

8. xylosus 12 0 0

S. sciuri 8 0 0

S. epidemidis 5 0 0

8. haemolyticus 5 0 0

S. lentus 1 0 0
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