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Abstract: This paper deals with the distribution, reservoir and mode of spread of salmonella
infection on 7 pig farms in Taegu, Gyeongbuk, Gyeongnam and Chungnam and a slaughter house
in Teagu during the period from May 1984 to May 1985. Isolated salmonella were examined
for serotypes and biotyping of S. typhimurium.

The results obtained were summarised as follows;

1. Of total 7,995 samples from 7 pig farms and a slaughter house, 319 salmonella were isolated
from 234 samples (2.9%) and their serovar strains were S. derby 77, S. infantis 41, S. enter-
itidis 20, S. typhimurium 18, S. bredeney 16, S. london 14, S. paratyphi B 9, S. anatum 8, S.
montevideo 8, S. senftenberg 7, S. thompson 6, S. pullorum 4, S. paratyphi A 1 and untypable 70.

2. The incidence rate of diarrhea of piglets, weaned pigs and fattening pigs was 9.8%, 2.3%
and 0.5%, respectively whereas the rate by salmonella infection was 4.2%, 1.2% and 11.3%,
repectively,

3. The isolation rate of salmonella was higher in summer and autumn.

4. The isolation rate of salmonella varied from 1.1% to 4.5% in 7 pig farms, it was higher in
sewages(4.4%), weaned pigs(3.7%), boars(3.7%) and other(3.7%) included soils, manure and
wild rats according to samples, Three out of 7 pig farms were contaminated heavily with various
serovars of salmonella,

5. The isolation rate of salmonella from pigs slaughtered was 8.1%, it was 13.6% in rectal
contents and 1.6% in mensenteric lymph nodes.

6. Eighteen strains of S. typhimurium were classified into 3 different biovars(l, 10 and 10a)
by the method of Brandis and were subdivided into 6 different full biovars(la, 1d, 1dh, 3d, 26i
and 26ei) by the method described by Duguid ef al. Appearance of different biovars indicated

the occurrence of different exotic infection sources on the farms.
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Primary tests

D-xvlose not fermented in Bitter's medium(Xyl~ or Xyl1*).

Mesn-Inositol not fermented in peptone water at 37°C(In17).

L-rhamnose not fermented in peptone water(Rha~),
d-Tartrate not utilised(dT-),
m-Tartrate not utilised(mT").

Secondary tests

a—=Results in all secondary tests are positive; the strain is haemagglutinating, motile and grows on glucose

-ammonium minimal medium,
b—Non-fimbriate(Fim~) in haemagglutination test,

c=Non-flagellate(Fla™) in motility test.

d={-Tartrate not utilised(1T") in 24h turbidity test,

e=D-xylose in peptone water not fermented in 24h(Xyl-).

f—=Trehalose in peptone water not fermented in 24 h(Tre™).

g=Glycerol in Stern's medium not fermented to aldehyde in 24h.

h=L-rhamnose not fermented in Bitter's medium in 24 h,

(Rha*)*,

although fermented in peptone water in 24h

i—meso-Inositol in peptone water not fermented in 48h at 25°C.

j=Gas not produced from glucose in peptone water in 24hr.

x=Nicotinamide required for growth on minimal medium,

y—Cysteine required for growth on minimal medium,

z:=A growth factor required other than nicotinamide or cysteine,

Fig. 1.

Reaction in primary and secondary tests of Duguid’'s new biotyping scheme.

*: Auxotrophic strains give unreliable results in Bitter's medium and are recorded as positive or negative
according to whether or not they ferment the sugar in peptone water before 10h.
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Table. 1. The Isolation of Salmonella on the Piggeries and Slaughtered Pigs from May 1984 to May 1985
Farms A B C D E F G ] H Total
No. of samples 703 1,154 1,167 1,056 1, 864 582 914 555 7,995
No. of positive 28 36 53 14 21 7 30 45 234
Samples  (4.0) 3.1 (4.5) (1.3 (1.1 (1.2) (3.3) 8.1) (2.9
S. derby 18* 4 2 5 2 46 77(24.1)
S. infantis 4 5 24 1 3 2 2 41(12.9)
S. enteritidis 19 1 20(6.5)
S. bareilly 2 2 11 2 2 1 20(6.5)
S. typhimurium 4 4 8 2 18(5. 6)
S. bredeney 13 1 2 16(5.0)
S. london 9 1 1 3 14(4.4)
S. paratyphi B 5 4 9(2.8)
S. anatum 3 8(2.5)
S. montevideo 1 1 1 8(2.5)
S. senftenberg 3 4 7(2.2)
S. thompson 3 3 6(1.9)
S. pullorum 1 1 1 4(1.3)
S. paratyphi A 1 1(0.3)
Untypable 6 9 7 9 14 2 19 4 70(21.9)
Total strains 47 48 78 14 21 9 38 684 319(100)

A,B,D, : The farm in Taegu.
E: The farm in Gyeongnam.
G: Several farms in Gyeongbuk and Taegu.

*:

Figures in parentheses are percentages.

C: The farm in Gyeongbuk.
F: The farm in Chungnam.
H: Slaughter house.

Two or more strains were isolated from onc sample.
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Table 2. Occurrence of Diarrhea and Salmoneils Isolation of 5 Piggeries for a Year

No. of No. of
Farms Source Diarrhea rate diarrhea positive Serovars

B samples samples

A Piglets 59/436(13. 5) 48 3 (6.3) 4@, S
Weaned pigs 17/429 (4.0) 15 1(6.7) Sd(n
Fattening pigs  13/1, 014(1. 3) 7 2(28.6) St(1), SK(1)
Subtotal 89/1,879(4. 7) 70 6 (8.6)

B Piglets 90/1, 445(6.2) 55 0 (0.0)

Weaned pigs 34/1,577(2.2) 33 130 Se(1)
Fattening pigs  48/6, 200(0. 8) 46 7(15.2) Se(d), St1), Sd(),
Subtotal 172/9,222(1.9) 134 8 (6.0) Unt(1)

C Piglets 670/6, 127(10. 9) 517 26 (5.0) St(5), Ss(1), Sb(4),
Weaned Pigs 52/5, 970(0. 9) 3 0 Si(9), Sbr(4), SpB(1),
Fattening pigs 33/10, 400(0. ) 24 0 SpA(D), Unt(1)
Subtotal 755/22, 497 (3. 4) 575 26 (4.5)

D Piglets 96/673(14.3) 77 0
Weaned pigs 102/801(12.7) 85 0
Fattening pigs 3/877(0.3) 2 0
Subtotal 201/2,351(8.6) 164 0

o Piglets 31/970(3. 2) 24 1 (4.2) Unt(1)

Weaned pigs

Fattening pigs 7/2.960(0. 2) 1 0

Subtotal 38/3, 930(1. 0) 25 1 (4.0)
Total Piglets 946/9, 651(9. &) 721 30 (4.2)

Weaned pigs 205/8, 777(2. 3 167 2 (1.2

Fattening pigs  104/21, 451(0.5) 80 9(11.3)

Total 1,255/39, 879(3.2) 968 41 (4.2)

A.B,D: The farm in Taegu.
Figures in parentheses are percentages.

Sh: S. bareilly, Sbr: S. bredeney,

Se: S. enmteritidis, St 8. typhimurium,
Sl: 8. london, SpA: S. paratyphi A,
Unt: untypable, Ss: 8. senfienberg.

(  )*: Number of Salmonella positive sample.

— 5

C: The farm in Gyeongbuk.

E: The farm in Gyeongnam.
Sd: S. derbw,

Si: S. infantis,
SpB: S. paratyphi B,

2 —



Table 3. The Isolation Frequency of Salmonella on the Piggeries

Farms

Source Total

A B C D E F G
Farrowed pigs 3/46 0/32 3/41 0/78 1/126 5/124 3/58  15/505 (3.0)
Piglets 3/79 1/86 28/557 0/129 2/243 1/96 2/246  37/1,436(2.5)
Sows /69 0/57 10/103 2/128 5/859 8/70  28/1,286(2.2)
Market pigs 0/55 0/118 0/32 2/65 0/67 2/337 (0.6)
Fattening pigs 6/300 27/553 6/206 4/203  10/496 1/542 7/256  61/2,356(2.6)
Weaned pigs 3/76 2/184 2/130 2/216 0/2¢ 9/154 18/780 (3.7)
Boars 6/37 0/1 2/22 0/44 0/100 0/11 8/215 (3.7)
Sewages 4/35 3/90 2/59 4/114 2/20 0/21  15/339 (4.4)
Feed stuffs 0/5 2/21 0/15 0/59 0/5 2/105 (1.9)
Others* 0/1 1/12 0/2 0/20 1/20 1/26 3/81 (3.7
Total 28/703  36/1,154 53/1,167 14/1,056 21/1,864  7/582  30/914 189/7,440(2.5)

“.0) G.1 (4.5) (1.3) (1.1) (1.2) 3.3)

A,B,D: The farm in Taegu.
Figures in parentheses are percentages.
Fositive samples/examined samples for Salmonella sp.

C: The farm in Gyeonbuk,

E: The farm in Gyeongnam.

*: Soil, manure, bedding materials and wild rats are included.
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Table 4, The Isolation Frequency of Salmonella on the Piggeries for 13 Months

Month '84/5 6 7 8 9 10 11
A ‘ 1/5 2/51 4/79 3/119 6/52 4/63
(20.0) (3.9) (.1) (2.5 (1.5 (6.3)

B 0/29 3/53 8/115 8/163 7/113 5/108
5.7 (7.0) (4.9 (6.2) (4.6)

C 1/94 0/56 6/93 7/98 9/147 8/85
(1.1 (6.5) (7.14) (6.1) (9.4)

D 2/122 0/52 2/99 2/72 0/60 3/115 3/122
(1.6) (2.2) (@7 (2.6) (2.5

E 2/206 5/202 4/187 1/173 6/178
(L.o) (2.5 (@.1) (0.6) (3.4

F 0/50 0/50 2/50 1/60 2/54 0/60

(4.0) (1.6) 3.7

G 0/73 0/158 2/64 0/27 4/46 16/139 8/119
G.D 8.7) (11.5) (6.7

12 785/1 2 3 4 5 Total

4/58 1/59 1/54 0/45 2/66 0/52 28/703
6.9 1.7) 1.9 B.0 4.0)

2/94 2/86 0/98 0/79 0/82 1/134 36/1,154
2.1 (2.3 0.7 (3.D

8/73  3/87 2/103 3/114 4/115 2/102 53/1,167

(10.9) (3.4) (1.9) (2.6) (3.5) (2.0)  (4.5)
0/96 1/102 1/108 0/41 0/67 14/1, 056
(0.98) (0.9) (1.3)

3/195 0/198 0/187 0/160 0/178 21/1, 864
(1.%) (1.1
2/62  0/46 0/50 0/50 0/50 7/582
(3.2) (1.2)
0/80 0/91 0/50 0/33 0/34 .}:0/9§4
(3.3

Total 2/195 2/388 11/579 27/638 27/733 44/763 34/735
.oy (0.5 (1.9 @2 3.7 3.5 4.6

19/648 7/669 4/650 3/522 6/414 3/466 189/7,440
B. D (1.2) (0.6) (0.6) (1.4) (0.6) (2.5)

A~G: farm number
Figures in parentheses are percentages.
Positive samples/examined samples for Salmonella sp.

Table 5. The Isolation of Salmonella on Slaughter House

Month  ’84/5 6 7 8 9 10 11 12 '85/1 2 3 4 Total
Rectal 0/23 2/25 15/28 2/20 4/21 8/24 1/22 2/20 0/24 0/20 2/25 2/50 41/302(13.6)
contents

Mesenteric  0/24 0/24 0/20 0/21 1/22 0/22
lymphnodes

Total 0/47 2/49 15/48 2/41 5/43 8/46
derby 30* 1 4 3
infantis 1 1
enteritidis 1
typhimurium 2
bredeney 1

london 1**

. paratyphi B 1 2
Untypable 3

v nnawa®s

2/20  0/20 0/20 1/20 0/20 0/20 4/253(1.6)

/42 2/40 0/44 1740  2/45 2/70 45/555(8.1)

3 2 3 46

2

1

2

1 2

1** 1** 3
1** 4
1 4

*: Two or more strains were isolated from one sample.
**: Isolates from mesenteric lymphnodes.

SalmonellaJBECl RN o8, HRBIZE HRAA
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468k, S. infantis 28k, S. enteritidis 1%k, S. typhi-
murium 28k, S. bredeney 28, S. london 3, S.
paratyphi B 4¥ 2 untypable 4fpolgl el o] d S,
london 38 2 S. paratyphi B 14T BEEKEGEZ

— 54

Figures in parentheses are percentages.
Positive samples/examined samples for Salmorella sp.
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T able 6. Distribution of Biovars of S. typhimurium Isolated from 3 Piggeries and a Slaughter House

Farms No. of strains Biovar of Brandis’ Full biova: of Duguid's Month of sampling
scheme scheme (1984~1985)
A 4 1*(4) 1dn(4) Sep. (3), Mov. (1)
B 4 1 (4) 1d (2) Sep. (1), Nov. (1)
3d (2) Oct. (2)
C 8 1 (@) la (4) Aug, (1), Dec. (1), Jan, (2}
10(1) 26i(1) Agu. (1)
10a(3) 26¢€i(3) Agu, (2), Dec. (1)
H 2 1(2) 1dh(2) Oct, (2)
1(14), 10(D la(4), 1d(2), 1dh(6),
Total 18 10a(3) 3d(2), 26(1), 26€i(3)

*: Marker used are the same as described by Brandis and Duguid ef af.

Figures in parentheses are No. of stralns.
A,B: The farm in Taegu.
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senftenberg R S. weslaco ZF 1¥: % 18M#
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huvudsta, S. give, S. ghana,

suts, S.

C: The farm in Gyeonbuk.

H: Slaughter house in Taegu.

ﬁo] %l-eq;q 9;1'5}'. 24,32,34,85,88,39,40)

o] KBNS, derby7} TTH(24.1%)R2 AR T
o] WS 2, S. infantis 41¥:(12.9%), S. enteriti-
dis 20%:(6.5%), S. bareilly 20¥:(6.5%), S. typhi-
murium 18%:(5.6%) 59 To2 KAEY WEH™
#1001 & o]k AHon, o] WA 14mER
o] i ME=gley untypable 7042 m#ERo] [
Fhod oS S8 BHE Gebd el £3] S
bredeney, S. paratyphi B, S. paratyphi A L S. tho-
mpson-e -2 }e} Kol Al S. london, R S. montevideo
= el ®KEA AL dEAA FezH KK
9] Zo] 2mEER o, FiEmks Zo] omBEHo
Zrtsigled goz HBF RTFmEE BET 224
Y g A2E miEHe] vl ez AAsd, &
A Kol 15E ¥ R%EQA S. choleraesuis®} S. typhisuis
7t s A 2 AL HIES FEY HE AT A
A7) wFelet g7,

HEKBA A SalmonellaBE S HHRRMWE 7THE BIKE
2237} SalmonelleBE# o) FHHF o] Uz o] # A B
9 CaBBAAE 78 LY £ miioe] Hs]
o] 9182 o 4 glgl oy, S. enteritidis, S. breden-
ey, S. paratyphi B, S. anatum, S. senftemberg, S.
thompson R S, paratyphi A 52 HES] ‘KB A
W sl BEKS wtetAE HRE mERel T4
oA = HiEg debilx dd. =8 S, derdy, S.
infantis R S. bareilly T 7@ EEE b E #E
Bl A M oA ol 5o mEME fviet &
Higell 27 Bso AE Aoz FEHAG

__55__.



) ABKENA S. derby 2 S. london, BEKIE
N A S, enteritidis, CEBKIBAA S. infantis, S, bre-
deney B+ S. bareilly So] t}E M v el &
5 e ol F #EEY AEBEOEK, W, ERE,
7 E)ol ki Salmonella Bl HHI ulgd A
7 Bitke] dg RoE FEEH

B AAHEL i KB EERKT AR o
Faflsh mmE T U 2~4E ol ot WS BiA:
e}, fEY A AHES EERELS ABEF Salmonella
BEel & uFE A o, NI SR
FESN A AAHE BARKELS WLFE 16.2% 2
I 13.6%0 3 ol & 8.7%7} Salmonella B¥r
HE o] gl el R v b

ol ‘EEolA A HE BaERHS HAFKQC 3%) %
IMEE.5%) A Aot BIAFK(.8%)°]) %, #
FBF AAHE BEB] 1.0%~8.6%2 S AL
AEHE 3 ERTES Wt v AoE 44d
v} @ Saimonelle BEE o3 HAHE BAEES W
LK 4.2%, BAFEK 1.2% 2 EEK 11.3%=2 Lk
o AAHE BEFAE 22 HAHES vayg A
L e EERKAA Salmonella R¥fEC] Bkt A
SOEAY 1 Bgel e Al

ZEBEY Salmonella®eii BEWRKRS A BH C
BIEEN A S, typhimurium, S. derby,
S. enteritidis, S. bredeney, S.
S, senfienberg, S. paratyphi A E S. paratyphi B 5
ode] mEKlel MEEln ldeor BEFE wShonv
EEK Pl A& untypable 18le] ¢l @4yl WHEY
el PRS- HE WIES] St Sl DERBCl AT
el s 2l oot EHKBC =heb Al Ajelst
A

ol ol ok ol Salmonciia Wil A% A <HE &
deEe g 2R ofdl A3 MRy kel & Pt
chueh YKL B #els REEKLZA BREC]
Fla 2le] iheAye] &9 ERe] sl gk

bl F Aol A BB ode] HEEY-E Salmo-
nella HES TREE D 1.05% ~29. 6% 24 Mikk, %5
TOBBEWE R S5 3] el wha} s, 0rd0e.
o g shepel A ole] dg E5A Aol KT
Aot ol Rl M REKSE et 1L 1%~4.5%%
A MBEETL RIFE BEKEO, E L el Fgx
of skgtet.

Ishiguro 5102 BEKHS] HK, #HE, 3, LFK
9 M Fol A Salmonella BHS] F#Fo]l wrbx
WS b 2low, o] HEAAE HK 4.4%, BT

infantis, S,
bareilly, S. london,

B, Tt R BEHS & O#E 3 5 weH H
ffto] Al Zhzh 3.7%2A By SMEFo) ESter
BTEi et Salmonella REHE BAZE A A HE
El 3 9o} A Salmonella RYAE BEHE Sl ol & &
B AEK Y e BERESE o MEd #aem
oF MEFRKRS BEEMO Ekddo

e BRBY HMEAAM T Sl 0.6%2E4
2 Fiel BERKAA 8.1%E2 L& AL REBER
v BEHAY REMMA B3d £ 9o stress 5
o FHel fEAE Heow &),

REE D BEEAA Salmonella BES AH 5
w2 EEG del 24 Aol lot F2 84
Al 1280 8 SMEG 1%~4.6%)% HER o
F 4 Ao FgEEe] e £AES |METTW
sk A5kt

BEEKoZYE SalmoncllaBe] FpZEol #3 #
& 759 Haddock'+ 15.6%, 4+ Katsube %
92 45%, 939 Smith L Buxton’® 2 0.67% %A
etel wel EET Aol YPen, ST
sk L BBl =l 0.14%~20.7% 2 %#3HA et
Lk, 243184,35,38,30 o] gEgol A= 13A FH 8.1%
9 B w2 SEES deho] ARBREC] &
HREKe] ol ARBAEL MERS L ol

S BEEo =YY SMd TmiEN b 7H] 308k
7¢ EER S, derbyrl 4682 EHE ol Fx don
BREEAEGA S SHE0.6%)°] EBRAYINA
o) SEEE(13.6%) Bt ol H£AES |G B
mhye) slet.

S. typhimurium FEYHES] FEMIST HRAEE 4
Brandis?+ 6f9] # S#MRBo= S
386#-2 12 biotypesZ M5t em, Duguid = ©
< o3& A28 HBES o HEmME new biotyping
schemee] )3} {H:RLBAA F@Est S
2,030% % 144 full biovarsZ 433t ok
9] Ishiguro 52 BEBHS W42 FHE S. ty-
himurium 5828k ™ 3lo] Brandisghel] &&jAl: 2159
4IRS 28)o) 5, Duguid 58 Fpko] o3
Al primary testo] A 26 (3M =} 19%),
testol] A] 11782} sub-biovars(a, b, d, f, h, i, z, bf,
cf, hz F fho)7} FHEdln & ez ger S
typhimurium BEIGES] B W] 9ol Duguid
%9 kol Brandisig: ¥ ol HARE HED o
ol

o] gl 4 Brandis”ikol sl A= 1%, 108 4
10a#, Duguid 58] primary testell4] 1%, 3% =

typhimurium

typhimurium

4 Qe

secondary



267, secondary testo] A} a, d, dh, i 4 eilo 2 4
o] 7t7be dEAANY £HRAR Holrt BEs
3t gtk

gk cEpMEe] ARKE € Bk ZEH®
Pz 1dme] F—3 4#HRelgl ot B(AE) BES
2 C(EdL) #EEBAAE A= & 9B 14,
3d; la, 26i, 26ei)o] Afse] JAx F— BEEA
ol % A (KED 2 Bb)ol whelA = BRe] o
S. typhimuriumo] A=l UHE ¢ 5 Ak

BEEEBIAE 90 2 1184 1d80] SEEsgl ey
10A°) g 3d B2 S. typhimurium SRA#ED A
2.2 BHEEHY CEERRANE oF 4£%HE(a, 26
2 26ei)o] 8A] MK ZEEso] 26iF o] #Hell K
A ggteovt 1a®st 26eifl 2 o] Helx A% F
= %ot

o] Foll A ¢} o] o2 Sl AE B g7
S. typhimurium®] HHHH BEE " AMAAL
ZBI B 7o) o] oA of & Aot

# ]

19844F 5AY-¥] 19854 5H7FAl BB, BEdt, BERS
g REMES TE BESS KB BEHS
422 Salmonella BRIES] BAERD, BHRE ¢ HE
mpgel B mER oz S. typhimuriume) 4
B & RN WEE I 2 #Re S gk

1 KB 9 EZP] 7,050 B 23461(2.9%)l
Al 31989 Salmonella$io] M=l e o] m
R S, derby(774k), S. infantis(41%%), S. enteri-
tidis(20%%), S. bareilly(20%k), S. typhimurium(18%%),
S. bredeney(16%k), S. london(14%k), S. paratyphi B
(9%%), S. anatum(8%%), S. montevideo(8%k), S. senf-
tenberg (TH:), S. thompson(6¥k) S. pullorum(4, ) 2
S. paratyphi A(1¥) % 14f°)%l 3 untypable 708k %
A SRS e

2. AAME BARREY HAFK9.8%, BIALFK 2.3
% 9 IBHK 0.5%019 2™, Salmonella BEol <3k
A AV A7k 4,2%, 1.2% 2 11.3%A

3. Salmonellea BE S F2 95 9 71230 S#E
o] 9w,

4. 71 EWBAA Salmonelle B FEEL 1.1
%~4.5%% HIY 2 o] & E BEHE I M@
WA HEse] ddled, MENZE BK4.4%),
MILFE BHEE € BEKE & #iE # 5o =
el e (R 3.7%) A hEy SEEEe] ).

5. E#HPANA Selmonella B SHELS HBRE

¥ R BREREEE A 37 13.6% € 1.6%24 F
B 8.1%°) FEEEE Jehisic.

6. S. typhimurium® HF.e Brandisgkdl] 2]&A]
1%, 108 2 10a% 5 3f89 biovars, Duguid %
Fikol oA+ 1aR, 1dA, 1dh%, 3dH, 26iF
26eifl , 6% full biovars2 S od FA—
ERBRAAE =5 iEsd del s B oG E
S. iyphimuriumo] e A}

s fo rir

B o) WEE BITTC ol HmW AT B8y
q A KEHEWAS ARE FAE FdidA &
#H=Pich.

$ 2 X M

1. Alfredsson, G.A., Barker, R.M., Old, D.C,
and Duguid, J.P.: Use of tartaric acid isomers
and citric acid in the biotyping of Salmonella ty-
phimurium, J. Hyg.(Camb,) (1972) 70:651.

2. Brandis, G.: Die lysotypie von Salmonellen der
enteritisgruppe mit besonderer beriicksichtigung
von S. typhimurium, Zbl. Bakt, Ref. (1970) 222:
232.

3. Cordano, A.M., Richard, C. and Vieu, J.F.:
Biotypes de Salmonella typhimurium enquete sur
513 souches isoléts en France en 1969~1970.
Ann, Inst. Pasteur, (1971) 121:473.

4, Duguid, J.P., Anderson, E A., Alfredsson, G.
A., Barker, R.M. and Old, D.C.: A new biot-
yping scheme for Salmonella typhimurium and its
phylogenetic significance. J. Med. Microbiol.
(1975) 8:149.

5. Duguid, J.P., Anderson, E.S, and Campbell,
I.: Fimbriae and adhesive properties in Samone-
llae, ]. Path, Bact. (1966) 92:107.

6. Edwards, P.R. and Ewing, W.H.: Indentifica-
tion of enterobacteriaceae, 3rd ed., Burgess Pub,
Co., Einneapolis(1972) p.1.

7. Fox, M.D.: Recent trends salmonellosis epidem-
iology. J. Am. Vet. Med. Ass. (1974) 165:990.

8. Galton, M.M,, Smith, W.V., McElrath, H. B.
and Hardy, A.B.:
and the environment of abattoirs. J. Infect. Dis,
(1954) 95:236.

9. Gillespie, J.H. and Timoney,

Salmonella in swine, cattle

J.F.: Hagan and

Bruner’s infectious disease of domestic animals.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20,

7th ed,, Comstock Pub, Ass,, Ithaca and London
(1981) p. 84.

Gooch, J.M, and Haddock, R.L.: Swine salm-
onellosis in a Hawailan piggery. J. Am. Vet.
Med, Ass. (1969) 154:1051.

Haddock, R.L.: Efficacy of examining rectal
swabs to detect swine Salmonella carriers. Am.
J. Vet, Res, (1970) 31:1509.

Harrington, R., Hulse, D.C. and Blackburn, B,
0. : Salmonella isolated from swine suspected of
having hog cholera. Am. J. Vet Res, (1971) 32:
1297.

Ishiguro, N, and Sato, G.: Biotyping of Salom-
onella typhimurium strains isolated from animals
and birds in northern Japan. Am. J. Vet. Res.
(1981) 42:896.

Ishiguro, N., Sato, G., Takeuchi, K, and Na-
kayama, A, A longitudinal epizootiological study
of Salmonella infection on a piggery; A study on
the mode of contamination by biotyping of Sal-
monella typhimurium and by the antibiogram.
Jap. J. Vet. Sci. (1979) 41:261.

Katsube, Y., Tanaka, Y K. and
Masuda, K.: Salmonella carriers in swine. Jap,
J. Vet, Sci. (1973) 35:25.
Lintermans, P. and Pohl, P,:

Imaizumi,

Salmonella infec-

tions in calves and piglets, Ann, Rech. Vet,
(1983) 14:412.

Linton, A.H.: Guidelines on prevention and co-

ntrol of salmonellosis, WHO, Geneva(1983) p. 10.

MacLowry, J.D., Jaqua, M.]. and Selepak, S,
T.: Detailed methodology and implementation of
a semiautomated serial dilution microtechnique for
antimicrobial susceptibility testing. Appl. Micr-
obiol, (1970) 20:46.

Nakamura, M., Ohmae, K., Sato, S., Suzuki,
S. and Ikeda, S.: Isolation of apparently healthy
fattening male dairy calves and fattening and
stability of plasmids in the isolates, Jap, J. Vet,
Sci. (1985) 47:379.

Negut, M., Cosman, N., TFilitescu, S., Bordas-
iu, R., Baca, L., Marinescu, L., Dumitrescu,
V., Calin, C.

D.: Origin and prevalence of Salmonella serotypes

, Florescu, E. and Danolache,

in Romania during the years 1971~1980. Arch,

21,

23.

24.

25.

26.

27.

28.

29.

30.

3L

32,

33.

. Smith, H.W. and Buxton,

Roum, Path. Exp. Microbiol. (1983) 42:165,
Old, D.C.: Temperature-dependent utilization of
meso-inositol; a useful biotyping marker in the
genealogy of Salmonella typhimurium. J. Bacteriol.
(1972) 112:779,

A Isolation of Sa-
Imonellae from faeces of domestic animals. Brit,
Med. J.(1951) 2:1478.

Steers, E., Foltz, E.L. and Graves, B.S.: An
inocula replicating apparatus for routine testing
of bacterial susceptibility to antibiotics, Antibiot,
Chemother. (1959) 9:307.

Tak, R. and Chun, D.: Distribution of Salmon-
ella among animals in Korea. Korean Cent. ],
Med. (1971) 20:259.

Taylor, D.]J.: Pig disease, 2nd ed., Burlington
Press(Cambridge) Ltd., Cambridge(1981) p.71.
Terakado, N., Ohya, T., Ueda,

Y. and Ohmae, K.: A servey on drug resistance

H., Isayama,

and R plamids in Salmonella isolated from dom-
estic animals in Japan, Jap. J. Vet. Sci. (1980)
42:543.

WHO scientific working group: Enteric infetions
Salmonella and
Shigella, WHO, Geneva(1979) p.13.

Williams, B. M. : Enviromental considerations in
salmonellosis, Vet. Rec. (1975) 96:318.
Willinger, V. H., Awad-Masalmeb, M., Sagm-

eister, H, and Flatscber,

due to Campylobacter, Yersinia,

J.: Vorkommen und
charakerisierung von Salmonellen aus untersuch-
ungs material der Jahre 1970~1982. Wien. tier-
drztl. Mschur. (1984) 71:113,

Wilson, G.S., Miles, A.A. and Parker, M. T, :
Principles of bacteriology,
nity. 7th ed.,
p. 332.

SR EALFES ABE AAgd 28 Bk,
B b K BB EE(1984) 2:54.

AT, 89, ALY, ¥4, A2Y s
goll AetA FERH G2deldFy $3x 24
FAAE A TR G4 ) (1971) 14:69.
FRE, B BHe drdemEe A3 Bw
% B1IE IFE hd4 fydes Az3y
SHd A dBE REABRFARNRE(KEHE
%) (1975) 17 : 1.

virology and immu-

Edward Arnold, London(1983)



34.

35.

36.

37.

R, MEcr, EENEEK R e sty

Sy SalmonellalB. K EBRHHE L () (1975)
15:344.

Fm, ko EEEY EBAAHETE Sad-
monelle WS FHE B AcHEBH Wi KRB
B a () (1976) 16:220,

HARK, SHEREFM TaElE FobAld B
4B Salmonella BB AHRBEHESE(1979)
15:505.

it . By SalmonellalGel 2r7hiol 3t WAL
w1H OAEMES] Jiol glelA] Salmonella BE

39.

40.

o) . BEALKEE FHCH(1958) 3:313

R B SalmonellaMBHE 7ol B3 W
%18 KE IS Bel o]l Salmonelle BBE
o . BAL KR RCHEA961) 5:271

BB 0 KESAT BRI EEs =18 Salmo-
ella JBHS) BRERE KIWMBIRPL&E(1078) 18:
15.

R, HHEE, BEL . 8BdOA 28T By
i Salmonella®] EMGHE plasmide] #H.

AEA BB A H(1985) 10:145.




