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Abstract : To develop a live vaccine candidate using an attenuated strain of Salmonella Typhimurium (ST), biochemical
properties, plasmid profile, PFGE patterns and pathogenic analysis of the ST isolate were carried out after sequential
passage of the ST isolate in porcine neutrophils. By the passage, the ability of the neutrophil-adapted isolate to utilize
d-xylose was lost, while the ability of the strain to ferment trehalose was delayed after 2 or more days of the culture.
Also, changes including deletion of the gene fragments were observed in PFGE analysis of the neutrophil-adapted
isolates. Two plasmids, 105kb and 50kb, were cured in the strain passaged over 15 times in porcine neutrophils. The
50% of lethal dose (LDs,) of the parent strain was changed from 1 x 10° LDs, to 6 x 10° LD, by the passage in
intraperitoneal injection of the strains into mice. These results suggested that bacterial genotypic and phenotypic
responses might be globally altered depending on the inside environment of neutrophils.
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A Holg dod ¢ glom [19], &% HolFE wild-
type parentl] HIal Aol AstAL, AE E T2 5HE
5= Zo2 BaHI T} [4, 15, 19].

e 2Tt A AU Fag AANERA B
A7F Y= 7P galte] s s |z 3
GHRE A F3= FLA 2 M E(antigen presenting cell:
APC)EA] 831t} [22].

ARbF o7 = IR A WelA thalFl Bla] &
2 W77 (a half- life)% 71 (19, 22], LA 7 F
Agrlo] dopde Ae RH R %S g5 3t

U o= ==
3, Al HLE §9AE &olshll =23 A, thE AAE

o & 7135 Zﬂ”‘ol*— SIdol Sl [19, 24].
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Plasmid profile A}

Ardale] plasmid HARE Kodo ¥ Liu [11]2] ®iel
F3to] A s =, L-brothol] 24X7F wide o9&
1 mLE F 3t Y48lal, TE buffer 200 mLoll A1 o
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Pulse-field gel electrophoresis(PFGE) XA}

&% AndaEl DNAE AFHEAQ Xbal 2 AwllE
AbE-ste] A 2]dk & CHEF-Mapper 47 X](Bio-Rad,
Fingerprinting Il informatix)& ©]-&3t%] PFGE patterns
ZAFSIAT

o220 Chst HAM 5F

4572 BALB/c miceS ©]83lo] s3] Aujujest
T3S BHI brothol]l 24A17F vl 3 QAl51e] Al=ole
W3l PBSE AR s|Mate] Bl 02mLY HE
atal 10 &<t #EEA 2 M, Reed ¥ Muench [16]9] ¥H
of w} WHERXIARE(50% Lethal dose, LDg)S AFESISITE.

HelM SAIH

4533 2] BALB/c miceZ o]-&afe] 5ol 203] Ah
Skl ST31-N20-12¢F5 P2~ B JF3aL 5
FHale] 7+ 5 AFEP|EREYH #2
2 53] 9 103] Aglujdstdnt. o5 ol tigk rRe-ZolA]
o] LDyl W3le} plasmide] HAARE ZAVSI] QS
st

o 73 Mg

1] AAF BH Z gudA E2S Salmonella
Typhimurium w5 SolX FAIRE 1752 A et
A5 Ade FFEA ST06-AE3I(STINE Adssich
(Table 1).
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Table 1. Antimicrobial susceptibility of Salmonella Typhimurium isolates from pigs

Antimicrobial susceptibility

Strains
Am Amc CF CZ Cfx Cx Sm Gm An N K Na CCI C T Tmp Sxt
STD173-1 S S S S S S R S S S S S S S R S S
STD311-1 S S S S S S R S S S S S S S R S S
STD327 S S S S S S R S S S S S S S R R S
STD45-1 R S S S S S R S S R R S S R R R R
STD373-1 S S S S S S R S S S S S S S R S S
STD339-1 S S S S S S R S S S S S S S R S S
ST06-Jeon nam31 (ST31) S S S S S S S S S S S S S S S S S
ST55 R S S S S S I S S S S R S S S R S

Am: ampicillin, Amc: amoxicillin/clavulanic acid, CF: cephalothin, Cz: Cefazolin, Cfx: Cefoxitin, Ctx: Cefotaxime, Sm: streptomycin, Gm:
gentamicin, An: amikacin, N: neomycin, K: kanamycin, Na: Nalidixic acid, CI: colistin, C: chloramphenicol, T: tetracycline, Tmp:
trimethoprim, SXT: trimethoprim/sulfamethoxazole.

Table 2. Changes of biochemical properties of Salmonella Typhimurium isolates by passage in porcine neutrophils

Substrates Culture time Changes of biochemical properties by passage in neutrophil
(h) ST (Stad)" ST31 (P)’ ST31-N1 ST31-Ns# ST31-N10 ST31-N20
Lactose 24 0/28 0/3 0/5 0/5 0/5 0/5
Sucrose 24 0/2 0/3 0/5 0/5 0/5 0/5
24 0/5 0/5 0/5
Xylose 48 2/2 3/3 5/5 0/5 1/5 0/5
72 1/5 1/5 0/5
24 0/5 0/5 0/5
Trehalose 48 2/2 3/3 5/5 1/5 2/5 1/5
72 5/5 5/5 5/5

"Standard strains of Salmonella Typhimurium (ATCC 2501, S-13). "Isolated strain of Salmonella Typhimurium (ST06-Jeonnam 31: ST31).
iStrain passaged 5 times by ST31 in porcine neutrophils. *No. of positive/ No. of tested.
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Fig. 1. Changes of PFGE patterns of porcine neutrophil-adapted Salmonella Typhimurium. A: digested with Xbal, B: digested with
Avrll. ST31 (parent): STO6-Jeonnam 31, -N10th: passaged 10 times in neutrophils, -N10th-B10th: passaged 10 times in neutrophils
and passaged 10 times in blood agar, -1, 2, 3: order of colony.
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Table 3. Changes of plasmid profiles of Salmonella Typhimurium isolates by passage in porcine neutrophils

Plasmid Parent* Changes of plasmid profiles by neutrophils passage
s (kb) strain Ist 2-9th 10th 11~14th 15~19th 20th
105 3/3° 3/3 0/8 0/3 0/8 0/10 0/12
90 0/3 0/3 8/8 2/3 5/8 0/10 0/12
50 3/3 3/3 0/8 0/3 0/8 0/10 0/12
30 3/3 3/3 8/8 3/3 5/8 10/10 12/12
13 0/3 0/3 0/8 0/3 0/8 10/10 12/12
6 0/3 0/3 8/8 3/3 5/8 10/10 12/12
4 3/3 3/3 0/8 0/3 0/8 0/10 0/12
3 0/3 0/3 8/8 3/3 5/8 10/10 12/12
1 3/3 3/3 0/8 0/3 0/8 0/10 0/12

“Isolated strain of Salmonella Typhimurium (ST06-Jeonnam 31: ST31). "No. of positive/ No. of tested.
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Fig. 2. Plasmid profiles of Salmonella Typhimurium by
passage in porcine neutrophils. Lane 1: high range marker, 2:
STO06-Jeonnam 31 (ST31, parent strain), 3: ST31-N5th (strain
passaged 5 times by ST31 in neutrophils), 4: ST31-N10th
(strain passaged 10 times in neutrophils), 5: ST31-N10th-
B10th (strain passaged 10 times in neutrophils and blood agar,
respectively), 6: ST31-N20th-B10th (strain passaged 20 times
in neutrophils and 10 times in blood agar, respectively), 7:
large size marker.

Table 4. Changes of pathogenicity of neutrophil-adapted Salmonella Typhimurium in mice

Strains” Bacteria cultured Dilution No. of No. of mice died at day after inoculation LD,
(CFU/mL) times mice 1~4 5~6 7~8 9~10  Totals  (cfu, ip.)
4x107 3 - 3 - - 3
ST31(P) 4.5%x10° 1x107 3 - 2 - - 2 1.0x10°
2x1073 3 - - - - 0
1x107 3 - 2 1 - 3
-N5-1 3.3x108 2x107 3 - - - 1 1 4.5%x10°
4x107 3 - - - - 0
2x107" 5 2 1 2 - 5
. 5x107! 5 - 1 3 - 4 .
-N10-1 2.9x10 H 7.5%10
1x10 3 - - 1 - 1
2x1072 3 - - - - 0
2<10" 4 3 1 - - 4
-N20-12 2.8x108 5x107™ 4 - 1 - - 1 6.0x10°
1x1072 5 - 1 - - 1

*ST31 (P): isolated strain (ST06-Jeonnam 31), -N5-1, N10-1 and N20-12: strains passaged 5 times, 10 times and 20 times by ST31 in
neutrophils, respectively, and -1, -12: order of colony. "Challenged intraperitoneally with 0.2 mL per mouse at 4 weeks of age.
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Table 5. Safety of neutrophil-adapted Salmonella Typhimurium by passage in mice

Bacteria No. of mice died at day after inoculation

Strains cultured Dilution ~ No. of LDs.O* Plasmids
(CFU/mL) times mice 1.2 34 56 7~10 Totals (cfu,ip) (kb)
10 4 1 1 2 - 4
ST31-N20-12  6.0x10® 102 4 - - 1 1 2 1.3x10 30, 13, 6, 3
10 4 - - - - 0
10 4 1 2 1 - 4
-M5th' 6.5%10° 107 4 - - 1 - 1 4.8x10° 30, 13, 6, 3
10 4 - - - - 0
10 4 - 2 1 1 4
-M10th' 5.5x10° 107 4 - - - - 1 4.0x10° 30, 13, 6, 3
10 4 - - - - 0
10 3 - 1 2 - 3
ST31(P) 5.8x10° 102 5 - | 1 | 5 L;st%in 105, 50, 4, 1

“Challenged intraperitoneally with 0.2 mL per mouse at 4 weeks of age. "M5th and M10th: strains passaged 5 times and 10 times by ST31-
N20-12 in mice, respectively.

A5 Aol 103] At $2] PFGE H&2 Z}olglo] nl &
UERH A h(Fig. 1).
Salmonella Typhimuriums 214|221 =|A] SFof RHs
Plasmid 4 B3} Ao A) wigst A3 o] o] AL W WA #H
ST Al I plasmid profile ZARIA 238]4HH large plasmid®] A|A<} A=} dele] Wal 2L wpe-Xof tf
203 At e] BE dFolA YaFolla BEE= 105kb 2 St WS I SRl oFsslE ®lolFE AT 5 9
50 kb plasmid®] A3 st 4= QST W, Yol Atk F, M ER F dHH 3TFE sy
22391 90kbe] plasmid’} 2~143] AlthFollA AjZo] Hzte] Salmonella Typhimurium ¥2]55 < A 32| AYs}lst

RO}, 153] o]F 203] AL BE d#Follie = A9l EAZRANA AdHEFES a5 7R Jd T
YERSITE. 5 23] o)) AltlF= 13kb, 6kb 2 3 kb %2l xylosed] Eallso] AMENOM, trehalose 48
o] plasmid7} Aj=2o] WRlE o] WEGle] fAlehs 54S B 7k o]%e] =A| ol&dhs EAWHs #AHU o]kt
S tH(Table 3, Fig. 2). A= Roof 9 Kramer [18]2] Salmonella Choleraesuis
S WA s SAHE At o] ARl d-
OFRAMMe| Heald Hst xylose(&73)ollA do= Wet 53} Ak Aoy,
nh-2of ok WAGA NN S W 205] Alchul et o] Aslsky Ao WstE 7HSithe HodlA 38Hol
e B2 HEAS LDIA 6.0 x 10° CFUSEA] € At EF o] FFE ATEAQ Xbal D Avll AT
o] 1.0 x 10° CFU°|| Hls] 16w WYAo] IA 74" % PFGE pattern ZAIA AFFEL A5 vls] o
o2 Yeplich vhE, 53] 9 103] Ao e 4 HofgAAe] 243 Xbal HEAE 88.9%2 AEAL,
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735 AaEFolr] LAER 2F 13kbe} Skb ¥ 3kbo
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