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Abstract

An epidemiological survey was conducted to investigate fowl! typhoid outbreaks in
Kyungnam province of Korea. The causative agent, salmonella gallinarum was isolated from
68 chicken samples of tentatively diagnosed fowl typhoid cases occurred during the period
from January 1996 to September 1999. Comparative studies were also carried out to evaluate
the diagnostic methods for detection of S gallinarum. The results obtained were as follows;

1. Of the 68 cases of tentatively diagnosed fowl typhoid, 56 (82%26) cases were determined as
fowl typhoid by biochemical test and pathological findings. The other 12 (18%) cases
were determined as paratyphoid.

2. Fowl typhoid outbreaks occur continuously all seasons in the year, however the incidence
was remarkably increased from May to September.

3. The frequency of incidence of fow! typhoid in terms of regional distribution was relatively
high in egg-laying hens facilities, and the mode of transmission is likely to be either
egg-to—egg or lateral transfer by wild birds or rats.

4. All of 18 isolates from 56 cases were identified as S gallinarum by biochemical and
serological test.

5. Antimicrobial drug susceptibility test against 18 isolates showed that the isolates were
highly susceptible to AM, CZ, CF and GM (above 90%), whereas those strains were 100%
resistant to EM, NA and PC.
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6. S gallinarum rfbS gene was targeted to be amplified by PCR for comparative detection
of S gallinarum in the experimentally infected chickens. The amplified 720bp DNA
fragment, which is specific in D serogroup strains of S enterica subspecies was confirmed

by agarose gel electrophoresis.

7. A comparison made between fecal culture and PCR-method revealed that later-method
was relatively higher in detection rate than that of former method for S gallinarum

8. Comparison of currently applied methods, rapid serum agglutination test (RST) and
microplate agglutination test (MAT), with experimentally infected chickens were made to
evaluate sensitivity of detection by neutralizing antibody titration. Both methods detected
neutralizing antibodies from the challenged chickens of 5 day post infection. However,
positive reactions were determined after 7 and 9 days post infection by MAT and RST,

respectively.
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penicillin(PC-10U),  streptomycin(SM-10xg),
trimetop./sulfamethox (SXT-1.2618/23.75.8),
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Aok HLA3-E FAB At 238 el SPF
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FLE Zheta s8R ¥ol 37T 24 A, A% 9 678 AL AErIT F 2o
A F 4TAA 24A12E —‘?— %J—% 4 fItHTable 2).

i 23R S AUE S Lo wass aa

2 3ok
HEEIFAZ 298 MAZRE E2} S
A n/} gallinarum 18%2] A3}eta JAHA A=
Table 37+ o} # ¢ 18F E5 methyl red
JIZE|EAO| b HHARE|E HES Mol oy +FAHL glen, urea,
HoS ¥ indol AHA8 Al@ellA SAJ oIt
1996 1958 1999 9¥7HA Ao 2 BalAldo)A dextrose, maltose, man-

A EAEAYE ArdEgFoz oiHE 7 nitol, dulcitole] YgRFE-E B, lactose,
AE F 68UF 560 (82%)°l 7ol F22 & sucrosedll & &A30121 o5, dextrose S-GulA]
dfdew, S typhymuriumo)| 9% para- ol A 7t2XAL g,

typhoide 127(1.5%)°] A=} o dEH
o] Aw LéE],_Z‘.O] zuna‘l 3—:}‘0]5];4] °"9,};I:]—

ofF| 2%

ZheElF20 €d 2 g 2y ojg & 7VEEFA o|RARREH At S gal-

s Hola gloy 545 98 AFHL  lingrum 1859 3ty 14%2) FAEA L AL4-3)

£ &4 cHTable 1). o tzagbgo g 24 NS AN 2

X|o4Ld ShAu S = Tabk? 49—1-. %.LDP.. Ampicillin, cefazolin,

cephalothin, trimetoprim/sulfamethoxazol 2

]-JE] .4 Ay HANEE B2y o5 gentamycin®l| & 2] 39] 90%40]/d°] %L—”F*é%,
Tole % v R 117K, 97 AF chloramphenicol, ciprofloxacin, streptomycin, %

S EFI 37 Aol ARk, tetracyclinell & 50%°] 4] £elao] A4S B
j.ﬂJ. 99 °ﬂr‘i— AFE v 23 87) A HollA] g2o1} erythromyecin, nalidixic acid, penicillin®]
AR Wil A, Zsl, Wl Fe, 4 = 100% WS JerlATh

Table 1. Occurrence of fowl typhoid in the Kyongnam province during the period from January 1996 to
September 1999

Months Sub-

Year 1ay Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec total
1996 1 2 7 5 1 4 3 23
1 15
1997 1 2 1 2 5 1 1 o (2) 1 @
1 1 6

3 1 2

199 (1) 1 (1) 1 1) @)
1 12
1999 @) (2) 2 3 3 3 @)
Total 1 2 2 1 5 7 1 9 7 2 . 4 %6

n @ (2) (D 3 3 (12)
( ) : Paratyphoid infection
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Table 2. Geographical occurrence of fowl typhoid in January 1996 to September 1999 at the Kyong-

nam province
Provinces Number of cases occurred
1996 1997 1998 1999 Subtotal
Changyong 1 - - - 1
Chinju - ] - 1 2
Hadong 4 - - 1 5
Haman 1 2 3 2 8
Hamyang 2 1 - 1 4
Hapchon - - 1 1 2
Kimhae 3 - - 3
Koje 1 - - - 1
Kosung 4 - 2 9
Miryang - - - - -
Sachon 2 - - 1 3
Tongyong 2 - - - 2
Ulsan 2 2 4
Yangsan 1 6 3 12
Changwon - - - -
Chinhae - - - - -
Masan - - - - -
Nambhae - - - - -
Sanchong - - - - -
Uiryong - - - - -
Total 23 15 6 12 56
Table 3. Biochemical characteristics of 18 iso— Table 4. Antimicrobial drug susceptibility against
lates from chicken infected with fowl 18 isolates from chickens infected with
typhoid fowl typhoid
] ) Positive strains Susceptibility
Biochemical test Nummber 5% Drugs I::I;) of o
strains
Methyl Red 18 1000 Ampicillin (AM) 16 %0
Motility 0 0.0 Cefazolin {CZ) 17 97
Urea 0 00 oo CB) 15 84
HoS 0 0.0 Ciprofloxacin (CIP) 18 79
Indole 0 0.0 Colistin (CL) 8 46
Dextrose 18 100.0 EZ?JQ??J?&CE’&%“ ) 1(7) 9(2)
Maltose 18 100.0 Kanamycin (KM) 6 3B
Mannitol 18 1000 Nalidixic acid (NA) 0 0
Sucrose 0 0.0 Streptomycin (SM) 12 68
pd oo GG pg
Lactose 0 0.0 methoxazol (S§XT)
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1) PCR 24
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X0
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o
oy

fore }
o

Tty H|w

ek

1.0X10°CFU/mt 4oz

BFHE 31,372 148 F go ¥
GN brothell 6412t viFste] el Ag DNA
£ template2 AR&-3o] PCRES A% ZA3
EdoA S gallinarum O antigen E°] rfbS
gene(720bp)e] PCR SEAEE AT + ¢
Ach (Fig 1).

2) &2 wiekst PCR B4l vl

AEA 02 S gallinarumS AZZIANN &
o & HF 1¥d FHH AFsid i
iy PCREAIYSY Z3E vud v F
10572 BEHAE F PCRYECA 84(80%)7},
ool e 65(60%)7F F9oE BF ]

mlo

Table 5. Results of PCR method and culture method for detection of S gallinarum from feces of

experimentally infected chickens

Time

Chicken Result Chicken Result
No . aftefr «  Cul No . afte.r'
infection ture PCR infection _ Culture PCR

1 1 * *
2 2 - +
3 - 3 - -
4 - - 4 - -
5 + + 5 + +
6 1 day - - 6 7 day + -
7 - + 7 + +
8 + + 8 - +
9 + + 9 + +
10 + * 10 + +

Total 6 3 Total 6 7
1 + + 1 - -
2 + + 2 - -~
3 - + 3 + +
4 - - 4 + +
5 - + 5 - -
6 3 day - - 6 14 day - +
7 + + 7 - -
8 + - 8 - +
9 - 9 - -
10 - + 10 + +

Total 4 7 Total 3 5

* 12-week-old chickens were inoculated orally with 1x10° CFU of S gallinarum WJO-126

strain.
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Table 5-1.
experimentally infected chickens

Comparison of PCR with culture method for detection of S gallinarum from feces of

Analyzing No true No true No false No false Total Agreér-nent
method positive negative positive negative © No %
Culture 17 11 2 10 40 28 70

PCR 17 11 10 2 40 28 70

PCRY o] widgol visle 9ifter) e Ao
2 AFHJT #AE F 3, 7¢ a8z 149
WMV“]E PCR 719} ey 914 %7} &
& Ao 2 JePYtHTable 5). 28\ 40 A&
of digh HAL Aol F wgzte] X =&
70%°] A TH Table 5-1).

M1 3 14

5 6 7 8

by e

Fig 1. Specific amplification of S gene by PCR
from pre~incubated(6hrs) fecal sample of
chickens inoculated orally with 1x10° S
gallinarum.

Lane M : 1Kb plus ladder(Gibco-BRL, USA),
Lane 1,2 : feces of chicken 1 day after in-
oculation,
Lane 3,4:
oculation,
Lane 5,6 :
oculation,
Lane 7,8 :
oculation.

feces of chicken 3 days after in-
feces of chicken 7 days after in-

feces of chicken 14 days after in-

3) ¥4 Ay w2
oA de] Abgstn Qe Rk g
$Ql RSTS MATS ol §3te] A

=

L 99 S gallinaruml] tig A 3718 HAL
3t A3 = Table 63 2t

RSTM &= 7 5¢Y FHE 1045 150
A A7 AEE7) AlFE 7Y Foff 847, 9
d Fol 1047 BF FAoiz, ol Hlsid
MATHAM & 29 ¥ 59 Fo| 5504 #Z&5
7] A&l 79 Folle 10 2% A4S U
BRI o] A3tz MATZ} RSTEU Wig=
7} a8 ez Yehgrh

Table 6. Comparison of microplate and rapid-
agglutination test in chicken infected
with S gallinarum

No of positive/No of

Time after chicken tested
inoculation(day)
MAT RST
1 0/0 0/0
3 0/0 0/0
5 510 1/10
7 106/10 8/10
9 10/10 10/10
11 10/10 10/10
13 10/10 10/10
LA~
Salmonellad; & g 2 FE4A4 A

Z, AAL 55 fgste Y AldezAM oAl
7}A] subgroupl 2 AA FEEHW 2F sub-
group [ 3 M &3l Aol F= HAXRS
Uerdty”. Salmonella 235 At2ole S

fr
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2L A P

P
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Ueh} 2% S gallinarum 2 F73 = Ut

Salmonella@e] B Y & ERA317] YN =
o8] F9 salmonella FEH(O 2L H anti-
serum ; 1569 F)& ZFojof st= AR ¥
< ¥]go] Agg WY ozt gEE ¥ A3t
k8 QA A0 4% 5488 A
A= H4e 5Y ol Alzte] AgHTh
6-9-7] o] APEE Aoe gie WHnte
2 Aide] A7 ot ofof] wisted PCR
A2 gdAe AFAQ EeFFo] o8&
Ao Ao glojA] EHH o=z o|8E F
Qe w0,

A BHdA salmonella?d: ¥ A A&
8t7] st dEE2FANE €83 magnetic
particles® A 83 PCR< 7I&3 n} 9loy,
FH|go] Bsla, §3] BHER 23
ZrFe] Yo 98 E T B2 5F
AAEA T v EolHkg 5& ndof st &
ol sleBr AlS 52 HET FAE 3
A AL dalAe vSoe-S Hds)
A8 diAEel e Aes delA AP,
Jonathan 5”& PCR ¥4¢ $1% DNA %
Al 2W A2 EY WealEES AAstn 2%
o] primerg ©]&3t multiplex PCRS 33}
o] o] PCRAHES &9l & vl Qi) & 4
e g el ¥ A8E 6AZF FHEMG
3 & High pure PCR template preparation
kitBM Co. USA)E o]&sld mwW& Al
template DNAE #zlsted 5ol PCR
productQ! rfbS(720bp) genes &9& + UA
kool FAF 24X FT Add Ad
Al AlgEe B3 glo] g Hel Elolu A
71288 #%3% DNAE PCR7|¥L = $Z3}
o A&sta FE AEE & F USS AL
gt

AR He BHAEEZEEH S gal-
linarum2] A&E A% iz PCR7IHZE]
A& W=ES ¥ag v PCR7IYel @As}
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oAk WA JhFElFA BAA A%
AFS A= PCR A3 FAld 72
WS Wadte o] uigd & Aoz A
S€h

2 A "3A P vimA gl MAT
A= 74 Fof, RSTAAM = 9¢ ZFo| 100%
PRt Yetllo] A FAF AN A
Al e FHE-EFEA Agdg o83
RSTS] 7fMe] Had Aoz Aztdrd X
B dy FAFIIe AFow oklolN 7t
e & = UE salmonella 73R M2
+ RST7} Aol v Syl gl wahA
o] microplate $HUES FAACORRE =
AL st & & A+E AN salmonella
&7 ZAx09 AA S samonella Tl £33
4 2AF A 52 AR AEShed o] &8
T dE BEEHQ o] @ Aoz Algdnh

4 £

1. 1996 1957 19993 9¥971x] ZA}713E
5 A G SYE e ArdzE
oz oid 68T HEEF2T} e
2 82%F AAEIeH, yUma 1284L
g EA2 slE)

2. 7ZFeEF29] AR SANEE HA
AZF AR Jov F2 5964 9¥7}
A o e Aoz EIET

3 XK 2P HzE By Fg AdAE
AHgdte FAlIFFECl FaHoE 2o 9]
T CAGRAAA g Aoz YEhte
9, ol FE dAYAI 23 £
B oFYZF, F Tl sl Antd A
o2 F59n

4. 7V2EF 2 56104 B8 salmonellass
o 1859 AsEAA Hde S gal-
linarum B dF9 SYA)

5 w&l& S gallinarum 18759 st 14
o FAEAS AHE3t daa gaby
o2 ZAFAANES AN A3 AM, CZ,
CF, SXT 2 GMdl| tidtei= 90%°]7d<]
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. Microplate $-3F%¥-3-¥H(MAT)#

AL, CP, CIP, SM 2 TCol: 50%
ol’de]l TAE BYeu EM, NA ¥
PColl& 100% WA Jelidct

. ATAIAAIZ Heol 8L GN brothel] 6

AlZb wi¥sted DNAZ ¥d 3@ & S
gallinarum® 5013 <Q primerZ PCR%

A3} 720bpA719) product’} =Tt
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