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Abstract

The result of studying the epidemiological characteristics of Salmonella strains which have
been isolated from the domestic animals in Gyeongbuk province from February 1998 to August
2000 were summarized as follows.

The isolation rates of Salmonella strains were 2.0% from cattle feces, 6.3% from cattle
lymph node, 9.5% from pig feces, and 25.1% from pig lymph node. In poultry, the isolation
rates were 30.3%.

The isolates of Salmonella showed positive reaction for MUCAP test, methyl red test, but
showed negative reaction for urea test, indole test, Voges Proskauer test. On TSI agar, the
isolates showed acid butt, alkaline slant. Also, the isolates were identified as Salmonella strain
by API 20E kit. Non H2S production Salmonella strains isolated from poultry were identified
as S gallinarum.

As a result of serotyping, B group were the most common in cattle and pig, D1 in chickens.
21 serovars were found. the common serovar from the domestic animals was S typhimurium, S
derby, S agona, S schwarzenground, S enteritidis and S gallinarum. The most commonly
encountered serovars in cattle were S agona and S typhimurium in pig, S gallinarum in chicken.

As a result of antimicrobial susceptibility test, all Salmonella isolates were susceptible to
amikacin, ciprofloxacin, norfloxacin, cefotaxime and polymycin B. The resistance rates to
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tetracycline and streptomycin was 58% and 569, respectively. 69.3% of all isolates were re-
sistant to more than one antimicrobial agent. Out of the resistant isolates, the isolates
resistant to streptomycin and tetracycline was 36%.

There were 24 strains of multiresistant isolates resistant to more than 5 antimicrobial
agents. S typlhimurium were resistant to all antimicrobial agents, also had a lot of
multiresistant strains. Therefore, S typhimurium was considered as a major agent of

antimicrobial resistance.
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1. SAIMZ

19983 29 %€ 20002 8¥7A BAEAY &
As7be] ARSE DL e A&, HA, Hel AEE
AMF sl Aol AMESET &, HAY B9
A AAETE ot HAF BHE FIA
AFAY AR swabdt¥Ral, YEXHL =&
%}giTH %9 &, dA9 PR G
HEHE =5 lfr AR Aoy, F A8
A e A 2 SATHAA AWAE HA
A HAHE qra B8t & HEEH WE
AAR7|E FAAMER AHESATH

Age ggstE 71871 Y3ty w3 E Al
2 AFH & 107] o3tz HAlE e, A
g Al89 F9 54 FE= Table 17} Zr}

Table 1. Number of samples and farms for
isolation of Salmonella spp from
domestic animals

No of tested
Animals Sample from ERCR
farms Samples

Cattle Stool 724 1,215

Lymph node 452 624

Pig Stool 182 412

Lymphnode 307 422
Organ or

Poultry intestinal 75 185
o contents

Total 1,740 2,858

2. Salmonella%y 2| S|

, HA e BHE AFH FA] 108 FF
buffered peptone water (Merck)oll Ho] A9
Az $tale] 37ColA 12-18213F d¥lFd
A, A XA AR 8BS AAS
3. homogenizer (Ultra-Turrax T25, IKA,
Germany)2 #23}5le] 108] #3F<] Buffered
pepton water (Merck)oll ¥} 37TCellA 12~18
A7t d¥jEFEAct dulEgd oy ¥
TAE 108) 9] tetrathionate brilliant
novobiocin broth (Difco, 0.1% brilliant green ;
Sigma, 0.001% novobiocin ; Sigma)'®$} Rap-
paport and Vassiliadis broth (Merck)®el] %o}
42°C oA 4817t F3t8l, SS agar (Difco) &
+ MacConkey agar (Difco)ol] =3ty 37T
24N 7 fFOsgTh @9 gtel 3 v
FaRe2 qFH AMAEst tryptic soy broth
(Difco)ell 37C, 18~24A1Zt FTg ¥ deny
AQl SS agart} MacConkey agardl] 8lZ2 =%
ulj Fst A ot

3. Salmonella=s
test

9] MeHujz|oA lactoseE #3N3FA LA
U HSE AAakste 9423 colony?t Sal-
monella® FAAE At Aguirre T
o] ¥hiol #3td colony$lol MUCAP test
reagent (Biolife, Italy) 1~2 drop< &3}t 3
2 % dHox 366 me] Longwave UV Lamp
(UVP, USAE ZAMSte 2% FEA9 33
& wate AT Samonellad; T2 333t
At

4 WEBE SHAY

LactoseE EaldlA] €31, MUCAP test %
dola, Gram @4 €49 #FE Ewing®o
Barrow 579 whfe] Fslo] AsietE A
AAME HAIsIY e TSI agarolA  alkaline
slant, acid butt®& WeER] 3, urea &4, indole
$4, methyl red %4, Voges-Proskauer €73
2 Jehlls #F8 Api 20 E (bioMe'reux,

o= &elsty| gt MUCAP
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France) % kitg o83t A3istz Ji-&
25t AYstety Halel HE )
8 BFFFA S typhimurium ATCC 14028,
Escherichia coli ATCC 25922, Pseudomonas
aeruginosa ATCC 27853 5& dlx2 A&}
At

5. sy SHAIH

YA SHAYL Ewing'®F} Difco Lab-
oratories®] WHYPPe Fuste gz} o] A
Al sl ot

7}. Somatic(O) antigen ¥4

Ay3tetd FAAQNA Salmonellad Fo2
3Rl¥ #FE Brain heart infusion agar
(Difco)el] Althated A& F-& Salmonella O
group 84 (Polyvalent, A, B, Ci, Co, Dy, Dy,
Ei, E4, F, Gi, Gy Difco)2 2 slide glass %ol
A mixste] 18W $H/HFZ O groups FH
slgom, Zt group? single factor F (1, 2,
3,4,5 7 89 10, 11, 13, 19, 22, 23, 27, 46)2.
2 O antigens #A3H T}

1}, Flagella (H) antigen %4

(1) Phase ]l &%

Spicer-Edwards rapid H antigen $% i
(Difco Laboratories)®s] we} flagellae] &2
= F7MA BEY 3 833 2go]
=2 37l 98l Motility GI medium
(Difco)ell 23] Alchstd wigdo] 18-20A13
g Al wiz]9] 50~60m7tA] W2id A=
&40l 571HAE W phase Algol Al&3}
4t

4 : Motility GI mediumol A Hlebzbx] =
& 5 N3F0|2 3t Veal infusion broth
(Difco) 5meoll HEF F 37ColA 24A13F vk
3le] F#9] 06% formalized saline (formalin
6 m¢, saline 1000 M) ¥o] ¥ inactivation
574= 3

884 : Spicer-Edwards antiserum 1, 2, 3,
4, L-Complex, EN-Complex, 1-ComplexZ& 2z}
7} 25w salineel] 0.1 ¥ gol 34},

HRS- 7S] Al el B FEY S A

05me¥ Y3 e FH8 IS 47 Yol
Z &8st 50T water bathollA A1 B9
VAN F RAAHA S ($ERY) §F
E ATk v-E A3 H Fde 23
Difco Laboratories™ol] #|A]® Reaction pat-
terns of Salmonella H antiserum to Spicer-
Edwardsell $38F4th.

(2) Phase I 5%

#A¥ phase 1FYE F3v] Al 3
A F antiserum 7 S 10 S Motility
GI medium (50C)ell ¥o] 2 EF3 T ujx]
£ 233 FretuAsie #S AlEFE U o
AEH oFF ol HEdlm 37ColA over-
night ¥igste] A@@e] wigd7tx] Fo] A
AL FAstn AFT U vixe] R} RS
ol & ol &3t AMAS T AL uetRBo F
< WFol2 33l Veal infusion brothel]l 3
ZF3te] 37Col overnight ®i%¥3 F Fko)
0.6% formalized saline®.£ inactivationd}$th.

staztets A E AL F759 05
mee} $ollA FH|E phase o] 48 I
05mE tubeo] ol & EF X 50C water
batholl X 1A1zF Wik F $3-& #elslo
phase O& 233 Minor”™, Ewing'® 22
I Popoff 5V oA ¥48¢ FHAh

6. BEA ALY

Bauer £27} Bryant®2] Wl wta} Sensi
disk (BBL)& °]§-¢ disk diffusion method®
2 379 Al YA E S AAs

ARR3E diske®] FHF 2 32 amikacin(An,
30pg), ampicillin(Am, 10gg), bacitracin(Ba,
10U), carbenicillin(Cb, 100ug), cefoperazone
(Cp, T5ug), cefotaxime(Ct, 30ug), cephalothin
(Cf, 30ug), ciprofloxacin(Ci, 5gg), chloram~
phenicol(Cm, 30gg), clindamycin(Cc, 2ug), co-
listin{Co, 10ug), erythromycin(Em, 15ug), gent-
amicin(Gm, 10ug), kanamycin(Km, 30zg), lin-
comycin(Lm, 2gg), nalidixic acid(Na, 30ug),
neomycin(Nm, 30g¢g), norfloxacin(No, 10ug),
oxacillin(Ox, 1xg), penicillin(Pe, 10u), pol-
ymyxin B(Pb, 300u), streptomycin(Sm, 10ug),
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tetracycline(Tc, 30xg), sulfamethoxazole/tri-
methoprim(St, 23.75/1.25ug), vancomycin(Va,
30ug) 5 BEFE AHEEIR e, 24 £ dFE
Mueller Hinton broth(Difco)ell 37C, 18A17t 5
T3 S 8% & MacFarland No 0.5 BaSOs
F 8] A #(0.36N HzSOs 995 me, 0.04M BaCle
05me : 10°cfu/m) 2& FEZ PFo] AlE
slgew, ZAR5+= National Committee
for Clinical Laboratory Standards(NCCLS)*
o] 7lEo FIIR o, A Ao #EE
A&l Staphylococcus aureus ATCC 25923, E
coli ATCC 25922, P aeruginosa ATCC 27853
5 3% BEAFE ARSI

2 =

1. Samonellax & £2|8

RBEAY FAF F7telA AMSEHE &, HA],
go g Xy By Samonellad 79 E3&
& Table 29} o] A2] EHdx Ez|&L
20%, =348 B28L 18%E Jehgen, &
29 49 A9 YTH N RIYLL 63%,
A BLe 55%th wadA AdME
1,176%5%, 1,839A18 5 384 63571 &
g = A

HA BN Bel&e 95%, ¥4 2
2 71%°l0 00, =&9 Ao Fzta 9

Table 2. Isolation frequency of Salmonella species

ZHNA EI&Le 51% FHE Ese
05%2 AP E £& Samonellads #9
284S ¢ F UMeH, HANMNE F 489F
ZF 84MNE F 76 FNA 14557 A

Holl Z4dd Holy HAM A 30.3%<
g Ve, 53 FEEe 227%=
2 AAl B2 Salmonellad @9 29<
& 4 AN

olAte] 3% 7i&olM AT 285825
A 264%F2] Salmonella?; &% E2lstHGch

2. MUCAP testol| 2|8t Saimonelias §2&

Salmonella?; @& E13t7] $13td MUCAP
testE AA1S A} F9] 713 FF-S L)
£ colony® #9138t Salmonellad; @422 F

Berd
3. RalFel M Sy

Lactose® #85Hx] &3, MUCAP test 43
o]t} gram G4 S 264 Tl A3 A3t
g7 47 43 Table 33 #o| TSIoA
HSE A st 24585 ( 1 Group) 9t A4 8HA]
e 199 F(0 Group)= FEHILH HSE
AR & 1 GroupS AR7) HollA Ha
= Atk

BE By #3FE TSI agar el 4] alkaline
slant®} acid buttg& vehfo] tixFFUA E

. No of farms No of samples
Animals Sample from
Tested Isolates Tested Isolates
Cattle Stool 724 13( 1.8)° 1,215 24 ( 20
Lymph node 452 25(55) 624 39(6.3)
Pig Stool 182 137D 412 39( 95)
Lymph node 307 63 (20.5) 422 106 (25.1)
Organ or
Poultry intestinal IG 17(22.1) 185 56 (30.3)
contents
Total 1,740 131 ( 7.5) 2,358 264 ( 9.2)

* Number in parenthesis indicates percentage.
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coli$}t P aeruginosa$te the A31ets 343
o] utelytTh

Urea A18-& BE @37 SA01 oy iz
TFR P aeruginosas Y402 YElRI,
indole A1@& A FF7} S4eld ot U2

Ql E colivx @3 o2 Jeldtt Methyl red A
e RE @F7F ooy dxeEd P
aeruginosa=  S73°1Att.  Voges-Proskauer
Alg3at ONPG Al18& 1, I Group?| RE #F
7} 730t

Table 3. Biochemical characteristics of 264 Salmonella isolates

o I Group O Group Control
Characteristics - -
245 strains 19 strains St Ec Pa

HoS in TSI +(100)° -(0) + - -
TSI K/A(100) K/A(100) K/A A/A K/K
Urea test -(0) -(0) - - *
Indole test -(0) -(0) - + -
Methyl red +(100) +(100) + + -
Voges Proskauer -(0) -(0) - - +
ONPG -(0) -(0) - + -
Motility +(100) -0 + + +
Glucose, gas +(100) -(0) + + +
Citrate +(100) -(0) + - +
Arginine d"(60) -(0) + - +
Lysine +(100) +(100) + - -
Ornithine +(100) -(0) + - -
Tryptophane -(0) -(0) - - -
Gelatinase -(0) -(0) - - +
Cytochrome oxydase )] -(0) - - +
Mannitol +(100) +(100) + + +
Inositol d(74) -(0) + - -
Sorbitol +(100) d(563) + + -
Rhamnose +(100) d(68) + + -
Sucrose ' -0 -(0) - - -
Melibiose +(100) d(42) + + -
Amygdalin -(® -(0) - - -
Arabinose +(100) +(100) + + -

" Number in parenthesis indicates percentage

** Different reaction

I Group; Production of HsS, I Group; Non production of HaS
Control, St; Salmonella typhimurium ATCC 14028

Ec ; Escherichia coli ATCC 25522

Pa; Pseudomonas aeruginosa ATCC 27853

ONPG ; o -nitrophenyl- 8 ~D-galactopyranoside
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2578 A&, glucose ©]& gas B4 AlE 1
2l citrate °]§ AlEL [ Group ¥4I
oy I Group< 540l Arginine 7}%
& A8 I Groupe 60%%te] FAloldont
I Group2 BE @57t &4l ). omithine
gebit AJF2 1 Group YAoly 1 Group
& SAolthInositol® 1 Groupe 181F
(73.9%)7} E3lstsi oyt I Groupe BE IF
7} elEkA &kt

=3 sorbitol e [ Groupe BE FF7} B3
st oy O Groupe 105(52.6%)%to] H3)
A3, rhamnose® 1 GroupE 2E #F7}
R oy I GroupS 13F(68.3%)g5te] &
8l 3L, melibiose Al¥2 1 Group2 %Al o]
I Group2 85(42.1%)%k0] FAJolitt.

ol’del AF=Z I Group2 EE #F7} Sal-
monellad; 22 A= YA, O Groupe =
E @571 g@elA 2e=q2n], MUCAP test
oA, TSI agarollA alkaline slant, acid butt&
Vel 31, urea®t indole test &4, methyl red
test FA, VP ONPG test 422 Sal-
monella®sy F22 F3L HAo ) o8 714
AztetA Aol 1 Groupst B2 ztolzt o
At

O Group2 H.SE& AAMSHA] &¥ty, &84
o] glom, glucosed £33l gasE A4FIA]
931, citrate®= ©]838HA] 2o, arginineg 7}
FEIFA 249k, omithine BERFEAAF
2422 Barow 573 Holt 29 oA S
gallinarum© 2 &A=t

4 BRIZO HHSN £

7}. Serogroups

2l ¥ Salmonella; 2647 T e 7154
serogroup< Table 49} Zo] 77}x]9] sero-
groupS® UElGon) Ao HxdME B
groupe| 7% Bel EHAZ, HelrMe D
group®] 32F(B71%)E 71 Bol =AUt
¥e8ld Salmonella®s ¥ 26455 B group
66.7%, Dy group 155%, C, group 8.3%, E:

group 6.1%6, Gz group 1.5%, E4 group 1.1%,
Cz group 0.8% A2 EIH ATt

Y. 833y

E AFdA R Salmonella 2647l
th3t serotyping 23+ Table 59149} Zo]
21F9 g3z E/=HULH, 2dME 13
Z9l ¥A¥ol YEly, S agona’t 205
BLT%)= 7VF Bol EHAoH, =AA
© 18%9] 3ol Yelw 1, S typhimurium
o] 395 (269%)= 7} Bol FelHAn, Hel
Ae 11Fe ¥F3Fe=z ERHJLH, S
gallinarume] 195 (339%)2 7} Bo] g
H A

E AgdA Held 26475 43 5 2
o] Zeld dEZHQ BAHEFL S typhimurium
o] 457F(17.0%), S derby 407(152%), S
agona 315F(11.7%), S schwarzengrund 245
(9.1%), S enteritidis 225(83%), S galli-
narume] 195(7.2%) §22 Jepsch

5. 2a|7Fe| FRHol het 244 Al
AL ot

25%9] gHAAF An, Ci, Ct, No, Pbe} #e
57kA19] Aol E 100%e A4S vel
Wor}t Ba, Cc, Em, Lm, Ox, Pe, Vas} 22 7
71 FaAdAe Aol AE gk b
WA 13F9 FEAdes ohFd Folde
I 5 Tce 58%, Sme 6%E & Aol
VERsT).

371 25%9] FuAl F 100% WA 75
100% 244 538 A9 13F9 FFA
gk 715 A WA pattems RAMG 2
7 AoA = Table 73 Zo] HALH 635FF 45
F(71.4%)7F 1784 o139 Ao W& 714
I AYen, 185(286%)%0] RE IFA )
Zgdoldtt. i Fele TIRE YElge
o, 24] WAool 405(635%)2 7HF Bgtoni
I % Sm¥ TcllAol 36F(57.2%)E 7F4 &
< WAEHAT. 28y roAMde 54 ol
gAWA 3 Ak
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Table 4. Serogroups specificity of 264 Salmonella isolates

. Serogroups
Animals C Ca D E E, Gz Subtotal
Cattle 49 (778) 1(16) 1(16) 12(19.0) 63
Pig 112(772) 13(90)0 214 8(55 4(28 2(14) 428 145
Poultry 15(26.8) 8(14.3) 32711 1(1.3) 56
Total 176 (66.7) 22(83) 208 41(155) 16(61) 3(1) 405 264
* Number in parenthesis indicates percentage.
Table 5. Serovars specificity of 264 Salmonella isolates
Serovars Serogroups Am.mals - Subtotal
Cattle Pig Chicken

typhimurium B 5 79)° 39(26.9) 1( 1.8) 45(17.0)
derby 5( 7.9) 35(24.1) 40(15.2)
agona 20(31.7) 11( 7.6) 3111.7)
schwarzengrund 9(14.3) 8( 55 7(125) 24( 9.1)
heidelberg 3( 4.8) 7( 4.8) 5( 89) 15( 5.7)
bredeney 2( 32) 6( 4.1) 8( 3.0
saintpaul 2( 32) 402D 6( 2.3)
stanley 3( 4.8 1€ 0.7) 1( 1.8) 3( 1.9
ayinde 1€ 0N 1€ 1.8) 2( 0.8)
rissen Ci 1( 1.6) 10( 6.9) 5( 89) 16( 6.1)
infantis 3021 1( 1.8) 4( 15)
thompson 2( 3.6) 2( 0.8
hadar Cz 1007 1( 04)
muenchen 1€ 07 1( 0.4)
enteritidis Dy 1( 16) 8( 55) 13(23.2) 22( 83)
gallinarum 19(33.9) 19( 7.2)
london E, 7(11.1) 2( 14) 9 34
anatum 3( 4.8) 2( 14) 5( 1.9)
give 2 32) | 2( 08)
senftenberg E4 2( 1.4) 1 1.8) 3( 1.1
kedougou Ge 4( 2.8) 4( 15)
Total 63(23.9) 145(54.9) 56(21.2) 264(100)

* Number in parenthesis indicates percentage.
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Table 6. Antimicrobial resistance of 264 Salmonella isolates

Animal species Total
Drugs Cattle (n=63) Pig (n=145) Poultry (n=56) (n=264)
An oC 0 0C 0 o 0 o o)
Am oC 0 15( 10) ¢ 2) 16( 6)
Ba 63(100) 145(100) 56(100) 264(100)
Cm 1C 2) 31( 21) oC 0) 32( 12)
Cb o 0 15( 10) 10 2) 16( 6)
Cc 63(100) 145(100) 56(100) 264(100)
Cf 0 0 5 3 oC 0) 5( 2)
Ci o 0 o 0 0C 0 oC 0
Cp oC 0) 5( 3) o 0 5 2)
Co 4 6) 6( 4) 8( 16) 18C 7)
Ct oC 0) o O o 0 o 0)
Em 63(100) 145(100) 56(100) 264(100)
Gm oC 0 20( 14) 7( 14) 27 10)
Km o 0 30 2) 1 2 4 2)
Lm 63(100) 145(100) 56(100) 264(100)
Na 1C 2) 22( 15) 5( 10) 28( 11)
Nm oC 0) 5 3 1( 2) 6( 4)
No oC 0 o O o 0 oC 0)
Ox 63(100) 145(100) 56(100) 264(100)
Pe 63(100) 145(100) 56(100) 264(100)
Pb o O o 0 oC 0 o 0)
Sm 39( 62) 75( 52) 33( 66) 147( 56)
St 1 2 32( 22) 20 4 35( 13)
Te 3R8( 60) 84( 61) 30( 60) 152( 58)
Va 63(100) 145(100) 56(100) 264(100)
Mean 21( 33) 53( 37) 19( 34) 93( 35)

* Number in parenthesis indicates percentage.

Abbreviations : An ; Amikacin(30zg), Am ; Ampicillin(10xg), Ba; Bacitracin(10u), Cm ; Chloram-
phenicol(30¢g), Cb; Carbenicillin(100¢g), Cc; Clindamycin(2¢g), Cf; Cephalothin(30¢g) Ci;
Ciprofloxacin(bug), Cp; Cefoperazone(75ug), Co; Colistin{10gg), Ct; Cefotaxime(30rg), Em;
Erythromycin(15¢g), Gm ; Gentamicin(120zg), Km ; Kanamycin(30xg), Lm ; Lincomycin(2ug), Na;
Nalidixic acid(30¢g), Nm; Neomycin(30xg), No, Norfloxacin(10ug), Ox; Oxacillin(1zg), Pe:
Penicillin(10u), Pb ; PolymyxinB(300u), Sm ; Streptomycin(300xg), St ; Sulfamethoxazole/Trimeth-
oprim{23.75¢8/1.2548), Tc; Tetracycline(30ug), Va; Vancomycin{30ug)
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Table 7. Resistance patterns of antimicrobial a-
gents resistant 63 Salmonella isolates

from cattle
Patterns No of strains
Cm 1( 1.6)
Sm 2( 3.2)
Tc 1( 1.6)
Co Sm 3( 4.8)
Sm Tc 36(57.2)
Na St 1( 1.6)
Co Sm Tc 1( 1.6)
Total 45(71.4)

* Number in parenthesis indicates percentage.

R NN el 1455 digh A A
patterng XA A3} Table 83 Zo] Yelg
o, 97F(66.9%)7F 1Fo|/4d9] aFAd WA
olgon], 487(331%)E BE A P
doldth. 24714 R3] U ert 2AE)
o, a1 FAMNZ Sm#} Tc WAAF7F 43F
(20.7%)2 %ol Yehtm, 54 o]’del thA
q TF7F 237(158%)F UERG o™ ACSSuT
typed] WA FHE Jvehlis oF7% 8571 o
At

gollx B2 56570 Wi A A
pattern< ZAgt 23} Table 99 #o] £
TF F AFA32%)7F 1A olide] Aoy
WS vetlz e, @A 155(26.8%)

Table 8. Resistance patterns of 145 Salmonella isolates from pig

Patterns No of strains
Na 2( 14)
Sm 3( 21)
Tc 3( 5.5)
Cm Co 1€ 0.7
Cm Sm 2( 1.4)
Cm St 1€ 0.9
Sm Tc 43(29.7)
Cm Co St 2( 1.4)
Cm Na Tc 1€ 07
Na Sm Tc 2( 1.4)
Am Cb St Tc 5( 35)
Cm Co Sm St 2( 1.4)
Cm Co Sm Tc 1€ 0.7
Km Nm Sm Tc¢ 1€ 07
Am Cb Na St Tc 1007
Am Cm Cb St Tc 1 0.7)
Gm Km Nm Sm Tc 1€ 0.7)
Cm Gm Na Sm St Tc 11 7.6)
Cm Cb Nm Na Sm St Tc 1€ 0.7)
Am Cm Gm Na Sm St Tc 1€ 07
Am Cm Cb Gm Na Sm St Tc 1€ 0.7)
Am Cm Cb Cf Cp Gm Sm St Tc 4( 2.8)
Am Cm Cb Gm Nm Na Sm St Tc 1€ 07
Am Cm Cb Cf Cp Km Nm Na Sm St Tc 10 0.7)
Total 97(66.9)

* Number in parenthesis indicates percentage.

- 60 -



tro] RE iAo AL E Ve

WA = 117K fFEe2 ogeA det
W1, Sm# Tc WAAEl 165:(28B6%)E 7HF
Ztony 54 o] tAWA FFE 1F Ao
gollr EelFE LA FeEF EHoie Wy
pattern®] Z3glouy, six] £ #F Boes &
sHA btk

Table 9. Resistance patterns of 56 Salmonella
isolates from poultry

Patterns SI‘\tI;;fS
Na 3( 54)
Tc 3( 54)
Co Tc 3( 54)
Gm Sm 5( 89)
Na Tc 1( 1.8)
Sm Tc 16(28.6)
Co Gm Sm 3( 54)
Co Sm Tc 3( 54)
Co Gm Sm Tc 2( 36)
Gm Na Sm Tc 1C 1.8)
Am Cb Gm Km Nm Na Sm St Tc 1( 1.8)
Total 41(73.2)

* Number in parenthesis indicates percentage.

ol’de] A#E F3sled B Table 108
o] 137}#} A el 81F(30.7%) = 28

Aol Aol en, 183F(69.3%)E 14
o]de] gAlel WS Jehiz JenH,
a2 24 WAdo] 1125(424%)E 71 ol
vebta, 24 WA Fol Smat Telldo] 9%BF
2 AA B39 36.0%E ARz JAT
T3 54 o] oAU TAFE UFHoH,
o] AL A A 235, FelA 137t Ze=HAU
1=

Salmonella®; ¢ A ¥ 13714 YA
of g W8S A 27 Table 119 2ol
S typhimurium& 137X 2E Ao YA
TF7F e Heg XA S typhimurium
o 2 U4 YT & F U¥:, S
schwarzengrunde 127V, S derbySt S galli-
narum< 9714 Aol WAde] yvehd vlam
H Fe UYAE IR 8HFEelded, S
enteritidis @A 37k GAA ] Aol }
Bl e, S hadar, S muenchen 3.2
3 S anatume EE @57t AR A
o]t}

Salmonella%: T2l 3%E G @
A ol iAdel BEXE AR AT Table
129} Zo] 639 EAHFANA 24T thAUA
F7F veiger, £ 4Adgdd E2d S
typhimurium 455 % 185F(40%), S schwa-
rzengrund 25, S derby, S heidelberg, S
bredeney, S gallinarum S9AX+= 242 159
AW F7F debg s, S enteritidis® £
g Uex] o & A3 go e dAlAdFT 9L
At

Table 10. Resistance of 264 Saimonella isolates from domestic animals

No of resistant agents

Animals All susceptible 2 3 p bove of 5 Subtotal
Cattle 13(286)" 40 63)  40(636) 1( 1.6) 63
Pig 48(33.1) 13(90) 47(324) 5(34) 96.2) 23(15.8) 145
Poultry 15(26.8) 6(10.7) 25(446) 6(10.7)  3(5.3) 1 1.8) 56
Total 81(30.7) 23( 87) 112(424) 12( 45) 12(45) 24( 9.1) 264

* Number in parenthesis indicates percentage.
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Table 11. Antimicrobial resistance of Salmonella serovars isolates

Serovars ig)(l)atfs Am Cm Cb Cf Cp Co Gm Km Na Nm Sm St Tec
typhimurium 45 6 26 6 4 4 7 18 1 14 3 3 23 32
derby 40 3 2 1 1 3 1 27 1 23
agona 31 1 13 11
schwarzengrund 24 2 3 2 1 1 1 1 2 1 19 2 18
heidelberg 15 4 1 i1 4 15
bredeney 8 2 2 1 4 2 6
saintpaul 6 1 5 5
stanley 5 1 1 4 1 5
ayinde 2 2 2
rissen 16 2 1 4 14
infantis 4 1 1 1 1
thompson 2 2 1 2
hadar
muenchen
enteritidis 22 2 5 6
gallinarum 19 1 1 6 1 4 1 10 1 4
london 9 2 2
anatum 5
give 2 1 1 1 1
Senftenberg 3 1 2 2
kedougou 4 3 3
Total 264 6 32 16 5 5 18 27 4 28 6 147 3H 152
ik & of EAg + Ui, oJH stresstk A2 7HA

B A3M e 98d 2955 200068 8E 71X
AEA Zbs7lolA ARSSA 4, HAA
208%9] Salmonella®; @2 Esien, &
AMET} sx|oM Ealgo] A F} o
H3 9L A& FRFHEGE X FHNA B
& F57F BAl 43 AlSEHe Sz <
8t} Salmonella®s 2] ¥2lgo] dizoz
E0e 2S¢ AN, =3 Rt e &
e P BElgo]l Eded R
Salmonelia®; &€ AXW 7IYdo =2 1073¢
FEo oA B E AxMot Y=

o o8 PPHoz BHoz wzPHy)
o2 FAHHED
7

& fo
2 o 2
¢
R

5 oA 1.1%,
< ¢ BEHa 8,2 HE 91%9
A
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Table 12. Multiple resistant patterns of Salmonella serovars isolates

Serovar .NO of Patterns of resistance No .Of Subtotal
1solates strains
Gm Km Nm Sm Tc 1
Cm Gm Na Sm St Tc 10
Am Cm Gm Na Sm St Tc 1 .
Dphimurium ®  Am Cm Cb Gm Na Sm St Te 1B
Am Cm Cb Gm Nm Na Sm St Tc 1
Am Cm Cb Cf Cp Gm Sm St Tc 4
derby 40  Cm Gm Na Sm St Tc 1 1( 25)
Cm Cb Nm Na Sm St Tc 1
schoarzengrund # Am Cm Cb Cf Cp Km Nem Na Sm St Te 1 2080
heidelberg 15 Am Cm Cb St Tc 1 10 6.7
bredeney 8 Am Cb Na St Tc 1 1(12.5)
gallinarum 19  Am Cb Gm Km Nm Na Pe St Tc 1 1( 5.3)
Total 151 12 species 24 24(15.9)

* Number in parenthesis indicates percentage.

o] Uebydt}, T 9=l 7% nj=Z9] Keteran
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