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Abstract

To investigate the specificity of rapid slide agglutination test for pullorum-gallinarum diseases
and to obtain a basic data for avian salmonellosis control, salmonella isolation was performed for
the layer chickens positively reacted in pullorum-typhoid agglutination test. The biochemical,
serological and antimicrobial properties of the isolates were examined. The results obtained
through this study were summarized as follows;

1. Of 2384 chickens tested by the agglutination test, 606 chickens (25.4%) were positive
reactors. 154 of 606 reactors and 49 of the non-reacting chickens were investigated for
salmonella isolation, resulting in isolation of 68 strains of salmonellae from 27 chickens.

2. By organs, the isolation frequency from liver, cecum, spleen, ovary and gall bladder showed
8.9% (18 strains), 8.9% (18 strains), 7.4% (15 strains), 4.4% (9 strains) and 3.9% (8 strains),
respectively.

3. By culture medium, the combination of selenite broth and MacConkey agar revealed the
highest isolation rate and the enrichment culture by delayed secondary enrichment culture
method was found the most effective for salmonella isolation.

4. The serotypes of 68 salmonelia isolates were identified as 3 strains of S pullorum, 24 strains
of S gallinarum, 15 strains of S typhimurium, 8 strains of S enteritidis, 7 strains of S
paratyphi A, 5 strains of S infantis and 6 strains of the other salmonellae.

5. The serotypes of 8 salmonella strains isolated from 49 chickens non-reacting in
pullorum-typhoid agglutination test were identified as 3 strains of S typhimurium and 5
strains of S infantis.
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6. When 24 chickens of which 68 strains of salmonellae isolated were examined by microplate
agglutination test, the average antibody titer for pullorum antigen was 2% The chickens at
antibody titer between 2 and 2 showed the higher frequency of isolation as compared with

the chickens at the other titers.

7. When salmonella isolates were tested the antimicrobial drug sensitivity by disk diffusion
method, S paratyphi A were highly sensitive by 100% to ATM and GM, S typhimurium, by
8% to AM, CIP, IMP and TM, S infantis, by 100% to AM, CRO, ENR and PIP, S
enteritidis, by 100% to IMP and PIP, S pullorum, by 100% to ATM, CRO, ENR and PIP
and S gallinarum, by 92% to CRO, CIP and PIP.

Key words : Salmonella spp, Isolation, Layer, Antibiotic susceptibility
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Specimens Sal. pullorum
(liver, spleen, cecum, Sal. gallinarum
gall bladder, ovary) Sal. typhimurium

Sal. enteritidis
Other Salmonella

. Isolation media
Enrichment (selective/indicator media)
SB, TTB
(subcultured at 37C Mac, SS BGA.,
(incubated at 37C
for 24 hrs), for 48-72 hrs)
DSE 5 days (room tem.)

Suspicious colonies

[ 1
Mucap test Differentiation
Cs-esterase-spot test TSI, urea agar

Gram'’s staining

Biochemical identification

Serological test
Salmonella
- group antiserum
- factor serum
~ flagellar anpitserum

Fig 1. Isolation of Salmonefiae from the chickens

e 2. 93le] microplate agglutination =2 microplate® 45°2 71€9 $RGHE
(MAT) dhge2 2AAsEth 2 microplate “&% slgon Soustddddr zad ¢
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F5 Y3 A welld E4 welld] 2tz 50109 . mn ] ‘
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aska mp e welle) S0ue MBS S44  Gusion BW2 FEA L AHE
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W HAale] BE welld] 504N 3§ T Al ey, B2ld-& brain heart infusion
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F 30N 24N B BgAch g g Moot McFaland scle 05552 239
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Table 1. Antimicrobial disks used for diffusion
susceptibility test

Abbre- Concentration
Agents

viations  (ug)/disk
Amikacin AN 10°
Ampicillin AM 10
Aztreonam ATM 30
Cefoxitin FOX 30
Ceftizoxime Z0X 30
Ceftriaxone CRO 30
Cefuroxime CXM 30
Cephalothin CF 30
Ciprofloxacin CIP 5
Enrofloxacin ENR 5
Gentamicin GM 10
Imipenem IMP 10
Kanamycin KM 30
Lincomycin LM 2
Piperacillin PIP 100
Polymyxin-B PO 300"
Ticarcillin TIC 7
Tobramycin T™ 10
Jomethoprim- gy 125/23.75
Tyrosin TS 115
* 1 Unit
2

ARy 228

1997 8Y FE 19984 7€ 7HA FEAY
(B2, 3, 99), dAA4(EY, /43) % 4
B AAA G A 12709 ddA AEFH

AM AFEEA AA(200~3508HA  AHEA)
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1545 3 245(156%)904 605, 28 &4
o2 819 9% F 3576.1%)NA 8F, F 68
Fo] At 24z ettt (Table 2).
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& B3 &S 2tk th&2 selenite brothst
salmonella-shigella agaroll v} ¥F38-2- o 67.6%
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Az} 18F7(89%)7F EElECl MY wdn
22 B AN 16F(74%), TidAd 9F
(44%) Eln @dollA 8F(39%) €22 Y
E}ytt(Table 4). S pullorum 35+ DSE ¥
o olaiMvt RI=HJD, S gallinarum 3
Salmonella sppe 24713t ¢35} DSE 4% &
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Table 2. Isolation of salmonella spp from the layer chickens reacting to pullorum- typhoid
agglutination test on 12 chicken farms

No of chickens

No of tested for No of

Location No of chickens Results of AT (%) salmonella
salmonella .
of farms farms  tested by . . 1solate
AT isolation

P (%) N P N P N
Chungbuk 8 1,852 407 (22.0) 1,445 102 31 38 4
Taejon 2 274 102 (37.2) 172 27 10 15 2
Kyungbuk 2 258 97 (37.6) 161 25 8 7 2
Total 12" 2,384 606 (25.4) 1,778 154 49 60 8

* . Approximate total number of chickens : 285,000 heads
AT : pullorum-typhoid agglutination test

P : The positive in pullorum-typhoid agglutination test

N : The negative in pullorum-typhoid agglutination test

Table 3. Isolation of salmonella spp from different combination of enrichment and selective

media
Media
Enrichment broth Selective agar No of isolates (%)

Selenite broth salmonella - shigella agar 46 (67.6)
MacConkey agar 57 (83.8)
brilliant green agar 38 (559

Tetrathionate broth salmonella - Shigella agar 34 (50.0)
MacConkey agar 44 (64.7)
brilliant green agar 31 (45.6)

% : Isolation frequency of 68 isolates |

Table 4. Comparison of Salmonella isolation between primary enrichment (PE) and delayed
secondary enrichment (DSE)

Organs Nq. of Nob of isolates (%)

specimens PE*® DSE PE & DSE° Total
Liver 203 1 2 15 18 (8.9)
Spleen 203 0 2 13 15 (7.4)
Cecum 203 1 3 14 18 (8.9)
Gall bladder 203 0 2 6 8 (3.9)
Ovary 203 0 3 6 9 (4.4)
Total 1,015 2 12 54 68 (6.7)

. No. of isolates after the enrichment culture was incubated for 24 hours but not
after DSE.

: No. of isolates after DSE, but not isolated after the enrichment was incubated
for 24 hours.

. No. of isolates after both the 24 hour enrichment and DSE.
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Wol EF S pullorumZ9} A=]31tH Table 5).

Avian paratyphoid salmonellaecl FE £
4179 Rl dig 44e AP v BE
TFE 540l AR AL, sorbitol, sucrose,
glucose @ mannitololA] FAA¥rSS B
TR ureasettE, indoleAtdl s, VPERS 1
2]3 lactose, omnithine decarboxylase 2
d-tartratedl M= SA4EE Yl 1
9] IAE Azt JAA R e FF
ogd 4ol #E=HJHTable 6).

sorbitol, meliblose, arabinose,

Table 5. Characterization of 24 isolates of S gallinarum and 3 isolates of S puflorum

. Isolates ~ Standards

Properties Sg (%)  Sp (%) Sg Sp
Motility 0 W 0 (0) 0 0
Urease 0 (O 0 0 0 0
Indole production 0 () 0 0 0
H:S production 0O 0 (0) 0 0
Voges-Proskauer 0 (0) 0 (0 0 0
Sorbitol 24 (100) 3 (100) 1 1
Melibiose 24 (100) 3 (100) 1 1
Arabinose 23 (96) 3 (100) 1 1
Maltose 24 (100) 0 ) 1 0
Dulcitol 15 (67) 0 (O 1 0
Lactose 0 (0 ()] 0 0
Inositol 20 (86) 3 (100) 1 1
Rhamnose 21 (88) 3 (100) 1 1
Sucrose 24 (100) 3 (100) 1 1
Lysine decarboxylase 0 (0 3 (100) 0 1
Ornithine decarboxylase 0 (0) 0 (0 0 0
Citrate utilization 22 (92) 0 ) 1 0
Trehalose (gas) 21 (88) 0 1 0
Glucose (gas) 0 (0) 3 (100) 0 1
Mannitol (gas) (V)] 3 (100) 0 1
d-tartrate 24 (100) 0 (0) 1 0

* 1 S p: S pullorum, S g : S gallinarum
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Table 6. Characterization of 41 isolates of
avian paratyphoid salmonellae

. NO. .Of 9% of
Properties p;(%f;tllgs(e positive

Motility 41 100
Urease 0 0
Indole production 0 0
H3S production 31 76
Voges-Proskauer 0 0
Sorbitol 4] 100
Melibiose 35 85
Arabinose 37 90
Maltose 40 98
Dulcitol 34 83
Lactose 0 0
Inositol 29 72
Rhamnose 39 96
Sucrose 41 100
Lysine decarboxylase 23 56
Omnithine decarboxylase 0 0
Citrate utilization 27 64
Trehalose (gas) 20 51
Glucose (gas) 41 100
Mannitol {(gas) 41 100
d - Tartrate 0 0

ZU2|F YA}

Fle] FEERNS A F sdmonella
ol EBeld Ao sigolA Ajysted #a]
gk EHE 56CoA 308 HFIAN o
microplate’ &2 Fz] A G718 HAESA
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or Fg FaArke 2P|t e WEE
oA 55, 2K 65, PollA] 4%, PoilA] 3%,
2' 2 2ellA 24 a8l 2 g 2%)A Zzt 1%
A B =HATFig 2). £ salmonellado] B
e 45 F S pullorume] 28 159 S
gdllinarumo] ¥2l¥ 1350 t@ Fwza]
G718 A} & AF 2 U oz Jehto
o] FEFA e 2P|t FEYLL FA|
717t 2 WA 22U o ¥3kohFig 3).

e —
of chickens

2 3 4 5 6 7 8 2 10

Antibody titer (Logs)

Fig 2. Distribution of 24 chickens of which 68
strains of salmonella were isolated
according to the antibody titers
measured by microplate agglutination
test.

SO

# No. of chickens

Antibody titer (Logz)

Fig 3. Distribution of 14 chickens of which S
pullorum and S gallinarum were
isolated according to the antibody
titers measured by microplate
agglutination test.
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% S paratyphi A T5AT), S typhimurium
c 155¥B3), S infatise 5FC1E), S
enteritidise 85(D11), S pullorume 35F(D1
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T), S galinarume 24F(D1¥) 83
polyvalent O antiserumel] ¥+g3lz EAH %
ol HA & 657& YA IR
B S gallinarume] 2452 7}V Bol £el5
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3 S infantis 557} EEHAG

TeiFof Cheh EA 2

22" 6859 salmonellad] W3 A 7
T ANES 7P b U2 gL AHE
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Sal enteritidis(8F)= IMP ¢ PIPo| thsl
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A4S E¥3 AN, FOX, CXM, GM %

TMelME wl$ =& Ugel AT S
gallinarum(245)2 CRO, CIP, PIP ¥ IMPoj
A 88-R2%] w& HFAol dEhgen AN
4 CXMolM e 2 WS Yt 71
Salmonella spp(65)= CIP 2 PIPIlA] 100%
9 %2 A4S YEhUa AN, ATM ¢
CXMelld & WS JYeldi.
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go] EAE v It old AY L Bl
7} A HRHW-ST WaPste] @ £
B Fstoolitta o A& o) Z
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Table 7. Serotyphing of Salmonella spp isolated from the positive reactors in the rapid slide
agglutination test for pullorum diseases

Serotypes Groups asr?t?:atrlx(; Flagczl}l)ira;ntgens Total
S paratyphi A A 1, 2, 12 a 7
S typhimurium B . 4,5, 12 i 15
S infantis Cl 6, 7 C 5
S enteritidis D1 1,9 12 g, m 8
S pullorum D1 1,9 12 - 3
S gallinarum D1 1,9 12 - 24
S spp Poly - - 6

Total 68
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Table 8. Antimicrobial susceptibility of 68 isolates of Salmonella spp

. . . . g . Other
S paratyphi A Styphimurium S infantis S enteritidis S pullorum S gallinarum
Drugs ““2n =15 (@=5)  (=8)  (=3)  (n=4) Samonella
spp (n=6)
AN 1 (14)° 2 (13) 0 2 (25) 0O 4 (7 1347
AM 6 (86) 13 (88) 5 (100) 7 (83) 3 (100) 20 (83) 4 (67)
ATM 7 (100) 10 (67) 2 (40) 4 (50) 3 (100) 12 (20) 2 (33)
FOX 2 (29) 7 (47) 2 (40) 3 (38) 1 (33) 14 (59) 3 (50
ZOX 4 (57) 11 (73) 2 (40 6 (75) 2 (67) 17 (71) 4 (67)
CRO 5 (71) 12 (80) 5 (100) 6 (75) 3 (100) 22 (92) 5 (83)
CXM 1 (14) 4 (29) 0 (0 3 (38) 1 (33) 4 Q7N 137
CF 3 (43) 7 (47) 3 (60) 5 (63) 2 (67) 16 (67) 3 (50)
CIP 6 (86) 13 (88) 4 (80) 6 (75) 2 (67) 22 (92) 6 (100)
ENR 6 (86) 10 (67) 5 (100) 7 (88) 3 (100) 20 (83) 3 (50)
GM 7 (100) 12 (84) 4 (80) 6 (75) 1 (33) 18 (75) 5 (83)
IMP 6 (86) 13 (88) 4 (80) 8 (100) 2 (67) 21 (88) 4 (67)
KM 4 (57) 10 (67) 4 (80) 7 (88) 2 (67 17 (71) 5 (83)
LM 4 (57) 11 (73) 3 (60) 6 (75) 2 (67) 16 (67) 4 (67)
PIP 6 (86) 12 (84) 5 (100) 8 (100) 3 (100) 22 (92) 6 (100)
PO 4 (57) 7 47) 3 (60) 6 (75) 2 (67) 17 (71) 4 (67)
TIC 5 (71) 12 (84) 4 (80) 7 (88) 2 (67) 18 (75) 5 (83)
™ 5 (71) 13 (88) 4 (80) 5 (63) 1 (33) 16 (67) 4 (67)
SXT 4 (57) 10 (67) 3 60) 6 (75) 2 (67) 18 (75) 5 (83)
TS 2 (29) 10 (67) 3 (60) 3 (38) 2 (67) 16 (67) 3 (50)

* Number and percentage of the microorganisms showing susceptibility to the drugs

tested by paper disk diffusion method.

g A F 6359 dA9d B S

enteritidis, S heidelberg, S typhimurium<

Teetla, 58849 FUWEEAAE dmdz}

TS Rty EHuEdd = 19939

Waltman %€ 13417141 that Haggw
T

oA 3w AL e05gomM 1 F
265 (332%9)°] B, ¢ 2 T BelA S

pullorum, S enteritidis, S heidelberg, S
typhimurium % 1359 3ol EHAt
3 EnE vk ik B AldoA HA-gHeks
AP &L 254%2M Snoeyenbos =¥9 A
of Hlg] ¥F3 whow THEIUELS 156%
(24/154)2M Waltman 579 2] uls) %
Al Vel

FWoelA 735 gel BidA drdad

Eejgo] 50%"°, & AN LB 157%7 2
23 WS EA7 ABA 73 (321%)° 7}
THHATYE Ens vlad of B Alde Hu
SRS FANAE Hny e TEEd
HY Aoz QFHU 2dd &AM S
gallinarumz@ ol 7199 HElF20) wdgn
gon 1993d 7 59| F¥ 44 £ 9%
ZAbl i EanE sga 2 olF u EP0]
AE A A S gallinarumS ¥2)d Hur)
Ak B ApoMe S gallinarume] ¥ HE
7 7V A vebbA] okl Al E S
2 #A7 e ReE AzEY w3 199743
7 59 AEAYANA BRSNS FA
2 Ry 288 Alxdte FAA 18909 ¥4
2 A&olA S pullorumo] B HA] &gt
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Haste] & Al@AHe} AdolstAl vehtA ¢
e Y FAHEESY Age] FRsEtde
AMdo] 1= A

Calson”& ARdzld Be]A| tetrathionate
broth ¢} selenite broth®] E%&< ¥lmg u}
tetrathionate broth”} selenite broth®t} &t
g 2eS vt Basged® =
Yelde 2 599 Agel osta FujAd
salmonellad®] #2]&-2 rappaport mediumoll
A} 13%, tetrathionate strontium chloride
brotholl 41 10% Z12]1 selenite brotholA] 9%
9] &% Bion, dHFEeE2 107%°]
Aotz stk £ Al A= selenite brothell
F T3t MacConkey agarollA] 48354 & o
7VE 28 £8&0] YehA olEe A
Tha Zel7t AUt ols} e ztole Foiul
Fiol g} obrlE 4 QUttm Az

Waltman 5% dmdztd 284 PES
DSE¥E-& AH83tdd vh £e2loF 5695 F
PEoA 315:(5.4%), DSE°A 1133+(19.9%)
2131 PE & DSESIA 425(74.7%)& #28idx
S Wy ol gEego] A3 g
AL BEastgon] E APoM= ofgt FAMRH
dHE DA AIRbH o] FEHH PESH
DSE¥H& FAld F33te 3lo] gl &S
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ZA&e7 »d S pullorum& DSEA| g &
=R, S gallinarum™ salmonella sppe
PE® DSE 4% RFoA EI=ddte dS
2 o oy Aol ¥ AxEn

Snoeyenbos 5% Bz ola® BT
6379 A7E  FEge dadA UF
(54.0%), B7rlA 75(11.1%) a8lzm die
B} ol 2F(349%)2 dadA M Eka
Waltman $%& 2A 227 226F 5 B3
A 1615(71.2%), A HUZolA 1485(65.5%),
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EF7HH BIA 1505(66.4%)7) Eelslo] 33

ol Al Eulg&o] Eith £ AlFoMe AwA
oz REgo] gtoyd AU RIYse
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o2 A FdA g dAArEH
oli 7 502 Fulg FAdris 2070
A3 FFgrte P%oz Basted B A9
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A %L A AACA FHzgs BHe=R
A% £EAY Hoe FAHAS B A
Zgdol § EHAHo|gte AR T YA|jich

E AYoA 23 Andaldd g 4E
sletd Al Eeld 6859 AJAtel
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HAdrh ol Aole HeElwFe By 9
HZ7|7k] W& Hold] 9JF zolz FHH
oo =8 2% 5 1 59 18 59 aa g
590 AgAtehs tiFEe] YA act

& Ve gl 2eld 1559 salmonella
spp= AM, CB, CF, C, CL ¥ GMol dis} z
F4ol 913 ES Polle 100%9] WAS et
W Ky 533%, St 66.7% 1z Tex
467%2 WAel Atk stAch 2 0o A
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CL, C, GM, K, N ¥ SXTdl Z+A4S vl
A3, TES SE 415%9} 708%] WAS et
otz stk ol Zret viws & w
A& JeillE FAES A dASAT AM,
CRO, ST, PIP, IMP, ATM 2 ENR 5°| 3%
= ol S deEhlE FAldMe Ba

- 232 -
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