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Biochemical characteristics, antimicrobial susceptibility
of Salmonella Gallinarum detection in chickens
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Salmonella enterica serovar Gallinarum is the causative agent of fowl typhoid (FT) and Salmonella enterica
serovar Pullorum is pullorum disease (PD), a severe systemic disease of chick and it has the same antigenic
fomula, the close relation but distinct pathogen. The traditional bacteriologic and serologic methods
routinely used but tedious, time consuming. some of biochemical differences are helpful in differentiating
the two organisms, however variation in the characteristics of some strains can be observed. During 2006 to
2008, there was isolated 30 strains. The biochemical characteristics of S. Gallinarum was nonmotile,
fermentation of dulcitol, maltose but positive arginine (6.6%), lysine (83.3%) and arabinose (20.0%). The anti-
microbial susceptibility test showed 100% sensitive to amikacin, ampicillin, amoxicillin/clavulanic acid and
florfenicol, but resistant to penicillin (100%) and erythromycin (60.0%). This PCR method can be applied
in the diagnosis between S. Gallinarum and S. Pullorum.
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o] & HHdo] Y S vAgY dEoR
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el 5} Rambach agar, XLD agar, triple sugar iron agar
(TST) A}l xj ol A alkaline slant, acid buit, Lysine iron
agar (LIA) APl 2] ol 4] alkali slant, alkali butt®] H,S
H)A}A], Urea broth, oxidase -S-4]wo] tjsto] AY35}s)
2 WYob AAkE sk,

ABER L AREATAATU A Eepo} g
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By o & 3095 g3t AsistE Aals AP
20E KIT (Biomerieux)Z AFgsho] AZARe] AP
of oA 37°C 18~24A]7F ujokshe 21712 Adslal=l
15+

gaH -4 MY

£2% S, Gallinarum 3052] &4 244 AAR=
oAz Ao 2 AE3tgoh & 22l4-E brain
heart infusion broth (BHI)¢j| & &3} 37°C 24417} 8j
oF & e g 54350 Mueller-Hintono] ksl
of 37Co) 24417t WjaFslelch. EAIE FaAls BBL
senei-disc(BD, USA) A&l ampicillin, amikacin/
amoxicillin.clavulanic acid, erythromycin, gentamicin,
kanamycin, neomycin, cephalothin, ceftiofur, ciproflo-
xacin, norfloxacin, enrofloxacin, apramycin, penicillin,
tetracycline, streptomycin, colistin, teimethoprim/
sulfamethoxazole (SXT)¥} Oxoid (UK) A<l oxy-
tetracline, florofenicol2 747} AR5 T
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ol 8143}e] Gene-spin Viral DNA/RNA Extrac-

tion kit (INtRON)E- o]-&3}o] DNAZ &=&35F9ch

Primer+= Salmonellae serogroup Doj| Eo]4o] Ql&=
fbS gene primer (5-TCACGACTTACATCCTAC-3'%
5-CTGCTATATCAGCACAAC-3)E AME31 o
]9 S. Gallinarum} S. Pullorum 718 &) for-
ward primer 7fb SF(GTA TGG TTA TTA GAC GTT
GTT), reverse primer, rfb SG(TAT TCA CGA ATT
GAT ATC CTC)®} rfb SP(TAT TCA CGA ATT GAT
ATC TCO)E AFgsH T

PCR 9+2-2. nucleotides 3ul2} Z} primer 1pl (10
pmol)E PCR premix (Maxime PCR Premix startag,
iNIRON)YO|| 2715 94°Cof|A] 55, 94°Coff 15, 60°C
of 18 % 72°Col 184 303 ¥hE Hkg-AIRl £ HF
72°Cof| A 587F ¥HgAIFTH PCRO] Sk RE-g-<Y
10ui8} loading dye 2ulE 1.5% agarose gel (ethidium
bromide 0.5ug/ml in DW)¢j| 100bp DNA marker2} §+
A 1 x TAE buffer’} 3h-8-% A7) 4% tanko] gel-& &
A7 & 100V/em, 40E57HOwl Easy Cast Minigel
system) XV]%‘%% AAIBte] @] stoll A Salmo-
nella D group -2 720bp, S. Gallinarum 4 S. Pullorum
2 187bpof A o] = ZFF {35 gelstih

ZAXNRE B & S Gallinarum 24 7JA e} 24
ZF71E tissue homogenizer (Bertin Precellys 24)& o]
sto] FATAI $- 5% PBS F-rolls 942 st
ArZ ol L Gene-spin Viral DNA/RNA Extraction kit
(iINIRON)E ©|-8-8to] DNAE F&319th 4 AR
= 1fbS gene primerS AREElO] 12} HEES A7 B
forward primer rfb SF9} reverse primer, 1> SG ¥ b

PE Abgste] Hejdet Ut 2o R PCRE
fgw 5 WldBee SoE 2E 4RE B

TETTE S
ahaick.
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WA o=H a4 EefE oke] 305

A 75, EEH 135, &4 10552 Y DIAFC &
dhglom @x=Ajol ofol 71 (8 esterase spot test (Mucap
test, Biolife, Italy)ol| Al 743t &8 W33l o,
Rambach agar pink, XLD agar pink &= &4, urea,
H2S AL L&A dulcitol £8)%, tartrate 0] 8%,
maltose= %FA0|Q) 7, glucose HSA] 7t ARG
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9ok ®=31 API KIT (BIOMERIEUX, API 20E)of| A
ornithine decarboxylaseo+ 401913l glucose,
mannitol 2 305 ZF H3f5o] B o lysined 25
Z=oll A arabinoseds 67, argnine-& 23204 WHS-2 B

Q13+ ti(Table 1).

gl3F ¥ XX AZ PCR i

[T

23t S. Gallinarum @] gt PCR AAH2 3 DNA
template & rfbS gene primerol| A Salmonella group D
E Elst 4 QI3 forward primer rfb SFS} reverse
primer, rfb SG ¥ rfb SPE ZtZF ARE3}o] S Gallina-
rumi} S, Pullorume ZHdol 7hsdtgon 2Ealg 30
w5 S. Gallinarumol| 4 F3&-& 2lE 4= QIich =
3, 22 AR HAAA S, Gallinarum @] Zrg o] o) 4] s
£ 2t 9 ¥F 5oll4 DNAE &3] fbS geneol A
Salmonella group DE 12} $XE31 & Eopii= & 3)9]

313 o] FEAMEE 1fb SFR} 1fb SG L 1fp SPE AL

sto} 23} W-g5te] S. Gallinarumold SolHi=g &
QA3 THFig. 1, Fig. 2).

B2l F0 UM H+Y

HelutF 3070 Higt YA Ao 2 amika-
cin, ampicillin, amoxicillin/clavulanic acid, florfenicol
o 100%, kanamycin, cephalothin, ciproxacin, apra-
mycin, tetracycline, oxytetracycline, tritrimethoprim/
sulfamethoxazole-2- 295(96.6%)7} A4S EH oy
penicillin®]] 100%, erythromycin2 183(60.0%) ) A
WA-E B .o enrofloxacing 175(56.6%)0| 4 =
1ho) A4S WERITK(Table 2).

€ #

el gl ZHEEs g oigt AL 1994

Table 1. Biochemical API 20E Kit properties of S. Gallinarum isolated (n=30)

Positive Positive

Substrates Substrates

No. % No. %
2-Nitrophenyl-BD- .
galoktopyranosid 0 0 Gelatin 0 0
L-arginine 2 6.6 D-glucose 30 100
L-lysine 25 83.3 D-mannitol 30 100
L-ornithine 0 0 Inositol 0 0
Trisodium citrate 0 0 D-sorbitol 0 0
Sodium thiosulfate 0 0 L-rhamnose 0 0
Urea 0 0 D-sucrose 0 0
L-tryptophane 0 0 D-melibiose 0 0
Indole o 0 Amygdalin 0 0
Sodium pyruvate 0 0 L-arabinose 6 20.0

Salmonefls serogroup D

b 1

720bp

Fig. 1. Amplification of rfb S gene from Salmonelia group D by
PCR. [M: 100bp ladder, Lanes 1-5: Field samples, N:
negative, P: positive].

Saltmonels Galinarurm

M 1 2 3 4

Fig. 2. Amplification of rfb § gene from S. Gallinarum by PCR.
[Lane M: 100bp ladder, Lanes 1-7 Field samples, N:
negativel.
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Table. 2. Antimicrobials drugs susceptibility of S. Gallinarum 20.0%(652)0| A kA WE-S-o] EelE]o] oF7te] Aol
isolated (l’l=30) 7:]31}_2__ Eoﬂq_ E‘I-_q_z" 30_%_01] EHﬁ]_ —5—]_/(]_]1_“ 7]_/\/\6] A
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.. . Disk Susceptibility
Antimicrobial drugs content Resistance Intermediate Susceptible Al Aol X penicillin, erythromycin®| A &2 4
Ampicillin (AM) 10ug 30 < B9 o} enrofloxacinofj Al = $740] ZAd-S Yel
Amikacin (AN) 30ug 30 W om Lee 5(2003) 1995d E ] Fof A=
Amoxicillin-
clavulanic acid (AmC) 30ug 30 enrofloxacin A&0] 0% o]t 2001 E-2|39
Erythromycin (E) 15ug 18 12 A enrofloxacin, ciprofloxacin®f W3t WAE 57+
Gentamicin (GM) 10pg 4 1 25 oy - .
Kanamycin (K) 300 | 29 ZHolsti sl & £(2000)2 erythromycin, penicillin,
Neomyein (N) oug 4 4 22 nalidixic acido| A 100% WA B Qoky ¥ ishgct.
Cephalothin (CF) 30ug 1 29 5 1 % 2o
Ceftiofur (XNL) 30ug 4 26 ay 2 gAY W AE AR
Ciproxacin (CIP) Sug 1 29 enrofloxain, ciprofloxacin®| AMEF-E31 Qlof Fo2 o]
Norfloxacin (NOR) 10pg 6 24 = = o
Enrofloxacin (ENR)  5ug 2 17 11 23t gaAlell digt WAt &80 SU1E AeR
Apranyein (AP) ug 1 2 F2uo] PA Aol Hi3t AA AA EeE
Penicillin (P) 10U 30 o
Tetracycline (TE) 30ug 2 28 Aoz Abmyct ok |4 Ay WA F 2
Oxytetrycline (OTC)  30ug 1 29 E3l7bod 0.2 918t WAt 2718k 2|7} @ron] A
Streptomycin (S) 10ug 5 6 19 ~ N
Trimethoprim/sulfa-  1.25pg/ | 20 o A= 001:7;]]124 2S- AR Ao Al A
methoxazole (SXT)  23.750g 2elo] ofgr AT Acko] Aaiofof A3 e
Colistin (CL) 10ug 3 27 B ol 7 A S opAlo] Lz alokul
Florfenicol (FL) 30ug 30 o] o]Fo| A )\O]q~ E3H S FFHE AReFe
o)

A% el aw, 1999y

A ] el AAla g, EEH 9 % 2 9 HEabge] gt &

2004 FAY He o] e or HHSHHA & 2zt 2xbste] WA A DA FA 0 gt
A A A A= Y PSRl AR o] o}, F7tel Aol tigh Q14 BFow 9l
A W o B FY Wugure o] A A o] HAE ATl BEka BE e 7)dhef| Al
Aoz oo A& 0R Sgro] Fout Xt 1 7|v9she 9o ol Asigt Ay A 5% ut
ofl &= ELISA©| &Jgt sHaxdy oz 2 eIFgA 7} oof] ojgjgo] Wk E§F YA 27] §43% FHo|
o]Fo) XL gt} Trejut A Kol A ) ZhFE A ol djbad el AR Q] AHgo] B} Hof 2y
Arbe A O] AR WAHE 5 ol 28l 9 WA AJES BE e AT 2xRAQ A A A
8 Al &0l BolshA] got of#f&o] = Aol Aegt 2le] q1go] o#le A7 Wol e’
U #< PCR ¥ Pulsed field gel electrophoresis (PF- o)At Aol gl AAYA| ARgol tigt 7= HA
GE), Random amplified polymorphic DNA (RAPD) % 3] Qe otk E3H EEHO A ARl &
A EEA d S o8-St W 9 Ak TA o Aol vis} Ao dEARQl &7t ojgal {FFAATE
gt A7t o] FoIA L ek &, 2001; & &, &AL YFE o] F oA YAt it FA7E o
2003; Lee <, 2004). & HE vt rhEEEA W Ve Ao 3ol
S. Gallinarum®] A3}8r2 AALAT Lee $(2003) W Ao A FA9 A9 FAA, I
1995~2001d Ea|of thale] arginine 27.0%, lysine 2 ol o7 A Aol ot FAFE] =87t o]
99.8%, dulcitol 95.4%, 7] 5(2006)°] 2006 1999~ 2ojx| 1 glon} gt FAA AlLER AAMETE W
20049 Ao A9 HejZ AT} arginine 34, lysine Asto] ghejshs A FAH o R g2 ofg ol gle

(o]
4 dulcitol 100%, ¥ 5(1995) ¥ 2 5(2000)2 o &4 TAA A e 9 AFEFEA JAE At
Al =
|

dulcitol, mannitol 100%, 7+ $(2003)< 2002 Ha]& 2z 9 g 7t
o] ] arginine 30.0%, lysine 40.0%, dulcitol 97.0%, manni- A AAZE ERE o] Fo|X]A] oF A A
tol 100%2 Eustg oLt B AFofa] ofejie] 3057  HAEI Yo QA 3 67 oW Ei= F7IHY
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Row, T35t WA T4 AAboll Al amikacin, ampi-
cillin, amoxicillin/clavulanic acid, florfenicol®}] 100%
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