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Yunnan province and analysis of its antimicrobial resistance
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Kunming 650224, Yunnan, China
2 College of Veterinary Medicine, Yunnan Agricultural University, Kunming 650201, Yunnan, China

Abstract: [Background] Salmonella is an important food-borne zoonotic pathogen that causes a
variety of food-borne diseases among humans and animals. [Objective] This research was to investigate
the prevalence, antimicrobial resistance and virulence gene of salmonellosis in ducks in Yunnan
province. [Methods] A total of 169 liver samples of dead ducks from various regions in Yunnan
province were collected for Salmonella isolation, and the isolated strains were subjected to serotyping,
drug sensitivity test, and screening for related drug resistance genes and virulence genes. [Results]
Forty-eight Salmonella strains were isolated, with the isolation rate being 28.40%. Three serotypes were
discovered, of which Salmonella enteritidis was the dominant one. The isolates had a 100% resistance to
penicillin G, lincomycin, clindamycin and rifampicin. Each was resistant to at least 6 kinds of
3 categories of antibiotics, and there was one strain resisting as more as 14 kinds, resulting in 22 drug
resistance spectra. A total of 5 resistance genes were detected, of which the detection rates of blagy and
tetB were 27.08% and 22.92%, respectively, while those of tetA, sul2 and EBC were low. Ten virulence
genes were detected, and the detection rates of SPI-1 (avrA), SPI-3 (mgtC), SPI-4 (siiD), SPI-5 (sopB)
and bcfC were all 100%, whereas those of SPI-2 ssaQ, spvB, spvC, pefA and stn reached above 60%,
with cdtB undetected. [Conclusion] S. enteritidis was the dominant serotype in ducks in Yunnan
province, with severe drug resistance and multi-drug resistance, and the mechanism of drug resistance
was complex. The coincidence rate of resistance gene and phenotype was low, while the detection rate
of virulence gene was high. These results provide a reference for the prevention, control and eradication
of salmonellosisin ducksin Y unnan province.

Keywor ds. duck; Salmonella; resistance rate; resistance gene; virulence gene
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e E N AL RE M IR (https.//www.who.int) . POl AR E A B TP A S, MRS A R
Kb R, WITHAMGBIREZ GBI, A RKREY T 5%, FIEED 2R aEN
M FS & 2R3 LSRR WA 75%°%, 2017 4, FRE HELRE ARG 3210 1,

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



3772 Tl A 2 AR

Microbiol. China

M Py = 500 U7 t, 5 R EE AR R 137,
W PR S S A ) e e T AR . AR RN,
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blarem. MOX. CIT. DHA. ACC. EBC. FOX,
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(10 pmol/L)#% 1 uL, DNA #ifx 1 uL, i ddH,0
#ME ZE 25 ul o PCR J )i #54: 95 °C 5 min; 95 °C
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Tablel Multiple PCR primer information

PIG =AY AR 23 AT
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YE G, M\ 169 1579 SRS I A i rp AL oy g 2 v
IV T BE TR AR 48 B T BE B ARAE & R BIR
FIERERIDEN | JLEEEN | %S IRE
%5 7 SSHUIEF-H 74 2 Bk, 3
SRR HOOAT A B A o B Ry 2 PR B B A AT
Ko S e g5 R o, I ] BE R Y 24 iR
FROER M . AR . H R I AN L BLES h AE, 1E
SRR ER BRI A, BERE . RE W
RN B-2b U g Y A B, HR RV T T
P AR AL S A UL BT A F 5 48 RRAr B Rk
RVBT T
22 WIESEMMBRLEELER

Xt o B FIA 48 RVD 1T B Al SERRDEA T 1M 75 7Y

L2 2975 51975 BRI
Gene type Gene Sequence of primer (5'—3') Size (bp)
16SrRNA 16S (27-519) F: AGAGTTTGATCCTGGCTCAG 500
R: GWATTACCGCGGCKGCTG
16S (357-1115) F. CTCCTACGGGAGGCAGCAG 750
R: AGGGTTGCGCTCGTTGC
16S (926-1492) F: AAACTYAAAKGAATTGACGG 560
R: TACGGCTACCTTACGACTT
Salmonella hut F: ATGTTGTCCTGCCCCTGGTAAGAGA 495
R: ACTGGCGTTATCCCTTTCTCTGCTG
S enteritidis af o F. TGTGTTTTATCTGATGCAAGAGG 304
R: TGAACTACGTTCGTTCTTCTGG
S. typhimurium SPY F. TTGTTCACTTTTTACCCCTGAA 401
R: CCCTGACAGCCGTTAGATATT
S. pulloruny glgc F: CGGTGTACTGCCCGCTAT 252
S. gallinarum R: CTGGGCATTGACGCAAA
S gallinarum spec F: GATCTGCTGCCAGCTCAA 174

R: GCGCCCTTTTCAAAACATA
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Table 2 Drug resistance genes primer information

FE RS HE A EEY)E 2] FBRN
Gene type Gene Sequence of primer (5—3') Size (bp)
B- N BEMEE blapse.1 F: GCAAGTAGGGCAGGCAATCA 422
B-lactam R: GAGCTAGATAGATGCTCACAA
blareym F: ATCAGTTGGGTGCACGAGTG 608
R: ACGCTCACCGGCTCCAGA
MOX F: GCTGCTCAAGGAGCACAGGAT 520
R: CACATTGACATAGGTGTGGTGC
CIT F: TGGCCAGAACTGACAGGCAAA 462
R: TTTCTCCTGAACGTGGCTGGC
DHA F: AACTTTCACAGGTGTGCTGGGT 405
R: CCGTACGCATACTGGCTTTGC
ACC F: AACAGCCTCAGCAGCCGGTTA 346
R: TTCGCCGCAATCATCCCTAGC
EBC F: TCGGTAAAGCCGATGTTGCGG 302
R: CTTCCACTGCGGCTGCCAGTT
FOX F: AACATGGGGTATCAGGGAGATG 190
R: CAAAGCGCGTAACCGGATTGG
I aadA2 F: CATTGAGCGCCATCTGGAAT 500
Aminoglycosides R: ACATTTCGCTCATCGCCGGC
aadB F: CTAGCTGCGGCAGATGAGC 300
R: CTCAGCCGCCTCTGGGCA
aac(3)-1V F: GTTACACCGGACCTTGGA 674
R: AACGGCATTGAGCGTCAG
aadAl-like F: GTGGATGGCGGCCTGAAGCC 526
R: ATTGCCCAGTCGGCAGCG
fir ek sull F: CGGACGCGAGGCCTGTATC 591
Sulfonamides R: GGGTGCGGACGTAGTCAGC
sul2 F: GCGCAGGCGCGTAAGCTGAT 514
R: CGAAGCGCAGCCGCAATTC
sul3 F: GGGAGCCGCTTCCAGTAAT 500
R: TCCGTGACACTGCAATCATTA
dfrAl F: CAATGGCTGTTGGTTGGAC 254
R: CCGGCTCGATGTCTATTGT
U EI tetA F: GCTGTCGGATCGTTTCGG 658
Tetracyclines R: CATTCCGAGCATGAGTGCC
tetB F: TTGGTTAGGGGCAAGTTTTG 659
R: GTAATGGGCCAATAACACCG
tetC F: TCTAACAATGCGCTCATCGT 589
R: GGTTGAAGGCTCTCAAGGGC
tetG F: TCTTGCAGGAGCCGCAGTCGAT 721
R: GGCCGGCATGCCAACACCC
tetR F: AGGACGACGGTGCTTGCT 297
R: ATGAGGACTGGCGGGTGT
tetx F: CAATAATTGGTGGTGGACCC 456
R

:TTCTTACCTTGGACATCCCG
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Table 3 Virulence genes primer information
FE RS HH 5141551 FBRN
Gene type Gene Sequence of primer (5'—3') Size (bp)
SPI-1 avrA F: CCTGTATTGTTGAGCGTCTGG 422
R: AGAAGAGCTTCGTTGAATGTCC
SPI-2 ssaQ F: GAATAGCGAATGAAGAGCGTCC 677
R: CATCGTGTTATCCTCTGTCAGC
SPI-3 mgtC F: TTCTGATCGCCGCTATTCG 200
R: GACCGAACCTAACCCTTGT
SPI-4 siiD F: GAATAGAAGACAAAGCGATCATC 1231
R: GCTTTGTCCACGCCTTTCATC
SPI-5 sopB F: CGGACCGGCCAGCAACAAAACAAGAAGAAG 220
R: TAGTGATGCCCGTTATGCGTGAGTGTATT
B JIORL spvB F: CTATCAGCCCCGCACGGAGAGCAGTTTTTA 717
Virulent plasmid R: GGAGGAGGCGGTGGCGGTGGCATCATA
spvC F: AAGGTCGTTCAACAAGCC 252
R: CATTTCACCACCATCACG
E bcfC F: ACCAGAGACATTGCCTTCC 467
Fimbriae R: TTCTGATCGCCGCTATTCG
pefA F: GCGCCGCTCAGCCGAACCAG 157
R: GCAGCAGAAGCCCAGGAAACAGTG
R stn F: CAACCAGATAGTAAAGACCG 234
Toxin R: ATTAGCGTAGAGGCAAAAGA
cdtB F: ACAACTGTCGCATCTCGCCCCGTCATT 268
R: CAATTTGCGTGGGTTCTGTAGGTGCGAGT

Yw, R, BHIPTTHE B #EEUGIED
T (L PE) . C2 BERHEEA Brvb I TR (1 k) F D #¥
PRSI 117 (46 #E), 5Z2H PCR Y& 45 RAHST
(B 1), N2 PCR J5ik ARex C2 BERHR AR b
VST Mg AL g uE, s 3 4 g 16S
rRNA L H DI R G0k B RHSE— 0000, 45
BORPHRETITD T TR 3 Btk SRR T 2
RT3, FREXREIR(E 2), K%
FERG AL S A TD T T 43 25 558 28.40% (48/169),
Horp g RUPTTH 5 4 8 bk B 95.83%
(46/48), A Fa b X G PEVDT TSl T 2
23 WITE S BRI AN R
231 WIESBEHRAEIFERNER
GRS R (R D BIR, 48 #Rr TR
XERR . LME . RIRE RS 20 iR

FEEARFII 25505 00, Hoh X i8R G, kT
TR UMER | FIEF 4 R R 255 5
ik 100% (& 3), FpkAN P Z R 25 eIkl 6 it
BN 14T, L6, 7 F1 81t e A & v
14 THAX 1 4k, BEARE E A% 3 28 6 Fl % L E Y
i F 2y (& 4). BudbEis 89%LA bt &
FEAHER . KRR MAER. ZHER
B. WA H . BintbEME 7 wini.
232 HEHMHAERERZEMALIT

ST B A8 BRYDT TS B-INMERLSS . b
T2 AR RANERZE . MRS 2K
KRR R RS 8 KA RAAEA
HIMR 25 2%, dep=A: T 22 Fh Z B 2515 Rl (% 5),
48 FRVPT TR 3 R KU FhidR, ¥WhZEZE
T 25k o
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bp M 1T 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

2 000
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100

1 MHHEEHRSE PCR I #45H M. DL2000 DNA Marker; 1-18: F4RUb 11 H 405
BRs 19: BUGFEVDT TR0 B bk 20 RHRRATIIV T 0 B bks 20 BULZEWDT I bRERL: 22. IRV
UIBEPRERR s 28 RIGHRPRHERR; 24: FIHEXTHIR

Figure 1 Results of multiplex PCR amplification of some isolates strain. M: DL2000 DNA Marker; 1-18:

Partial S. enteritidisisolates; 19: S. typhimurium isolates; 20: S. kottbus isolates; 21: S. typhimurium standard
strain; 22: S. enteritidis standard strain; 23: E. coli standard strain; 24: Negative control.

Salmonella kottbus (CP062220)

73 ’7
A Salmonella kottbus (ON406352)

Salmonella agona (CP071388)
Salmonella stanley (1.5483434)
Salmonella saintpaul (CP048926)
Salmonella havana (CP051407)

L Salmonella virchow (CP025094)
Salmonella indiana (CP092258)
Salmonella typhimurium (CP069164)

61

Salmonella enteritidis (CP049986)
—

0.000 2

2 BEFHECTIE S BHRET 16SIRNA EEFIEINRGLEN 5P 52 Mk
RS 3 BT bootstrap SCRFRS; FRIZIEE 0.000 2 274 2700 KE; A Al
Iy Bk

Figure 2 Phylogenetic tree established based on 16S rRNA gene sequences of S. kottbus isolates. Numbers

in parentheses are the accession numbers of related strains; The numbers in each branch points are
percentages supported by bootstrap; Bar=0.000 2 is nucleotide divergence; A: Isolates from this test.

233 WITESBHRHEEERNLER PRI7E 3 LI B0 o R S DA A — o

KEOF R A8 RRIS IO T TMEAT 428 22 R0 2257 blarey. tetB. tetA il sul2 JEH E3f7E
AR 2RI, 258 8oR, JERH blaew. T4 1@, i EBC SEPEUNAETE T B2
tetB. tetA, sul2 fl EBC ik 5 LI, rtheor i, BHSAGHTVR T TRAK A G 25 5, {2
B 27.08% (13/48). 22.92% (11/48). 8.33% 5 4 pRllAHHe i) tetA Al sul2 FEH, AL
(4/48) . 8.33% (4/48)Fi1 2.08% (1/48), fH 53 <y fete F ARk,
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Table4 Drug sensitivity test of 48 strains of Salmonella

Antibiotics The number of bacteria corresponding to inhibition zone diameters (mm)

0 8910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Penicillin G 17--1 -1 -6 1285 2 11 - - - - — — = — — — — =
Ampicillin 2--- - - -122 -3 478521--1- - - - —
Amoxicillin 5121 - 21 - - - - - -1 -410183 4 - - -1 - -
Cephalexin - —-—=- - - -31 26 49 1318 -1- - - - - — — —
Cefotaxime - - - - =-=--=-11 -3 4 45 22 43473311
Cefradine - -—=-=- - =-1-2 457895322 - - - - - - - =
Streptomycin 4 - -- -1 - - -3 2 26 7 104611 - -1 - - - -
Kanamycin 5-1- - - - - - 15 445 432 4 - - - - - - — —
Gentamicin 4--- - - - -133 76 3 4511 - - - - - — — —
Amikacin - - -=- - - - - -33 281648 21---1- - - =
Neomycin - --1-47 21 -1266 943 -11- - - - - =
Spectinomycin 2 - -—- - - —-—437 2 -54314535 - - - - - —
Tetracycline 5--- -3 -33428¢62-1-1- - - - - - - —
Doxycycline 9--33 7 8421 -1- - - - — - - — — — — — — —
Erythromycin 1 136 10168 1 1 1 - - — = — — — — — — — — — — — -—
Azithromycin 1 --- - - -212 4 3 122144 2 2 1 - - — — — — — —
Lincomycin 48 -—-——- — — - — — - - - - - - - - - - - - - - - - -
Clindamycin 48 -—-——- — — - — — - - - - - - - - - - - - - - - - -
Polymyxin B - 1-- -2 7 198 7 2 11 - - - = = = — — = - — — -
Florfenicol - - - - - - -=--=-1146 10127 41 1 1 - - - — -
Enrofloxacin - - - - - - -2 2276 3 213552525 - - - -
Compound sulfamethoxazole 2 - - - - - - - - 1 - 1 3 3 106 7 5 4 3 2 - 1 - - -
Rifampicin 37 -91 - - - -1 - - — — — — — — — — — — - - - - -
TE: — TR

Note: — No data.

M Proportion of resistance strains (1/48) @ Proportion of intermediate strains (7/48)
= Proportion of sensitive strains (n/48)

100 |
80 |
60
40 |
20

o792 X8

Detection rate (%)

Antibiotics

3 SEEHKMRAR
Figure3 Drug resistance rate of the isolated bacteria.
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The number of bacteria

6 7 8 9 10 11 12 13 14
The number of antibiotics

4 SEERSMIEER
Figure 4 Multiple drug resistance of the isolates
strain.

x5 WIEZEMHIEER

Table5 Multiple resistant phenotype of Salmonella

234 MHERREEMAREFTEERRI
“#R

HRFE 22X, ¢ TR 24 35 DR TS 25 e AT 4 2R =(#8%
A i 245 2 D] L) s LA A T 245 2% TR 1 TR AR 550/
LA R O T 245 2 TR 11%) TRT R 5l 495 R O it 2 5k
DRI ) PR R R0 < 100%, X5 43 15 11 48 RRFS I V0T 1
ATt 2 2 TR 24 35 DR TR AR Sk B, 245 SR
IR, A8 KRS T TR 1A BRI B- I BRI BTAE
Horb 13 ¥R blarew Mif 25 LK, 1 #%7% EBC Mif2}
FE[R, FFE 30N 29.17% (14/48); Tt PUFFZ2shis:
FALAT 15 Bk, 41T tetA (4 #F) X tetB (11 #£),
P3N 31.25% (15/48); il e it 24 Jit A

Ex TEzp AR 550K TiE$ 24 B R o EE
Multiple resistant phenotype Types of antibiotic resistance Proportion of drug-resistant strains (%)(n/48)
B-LAC-LIN-RIF 3 100 (48/48)
B-LAC-LIN-RIF-AMI 4 47.92 (23/48)
B-LAC-LIN-RIF-TET 4 97.92 (47/48)
B-LAC-LIN-RIF-MAC 4 93.75 (45/48)
B-LAC-LIN-RIF-POL 4 2.08 (1/48)
B-LAC-LIN-RIF-SUL 4 4.17 (2/48)
B-LAC-LIN-RIF-AMI-TET 5 45.83 (22/48)
B-LAC-LIN-RIF-AMI-MAC 5 43.75 (21/48)
B-LAC-LIN-RIF-AMI-POL 5 2.08 (1/48)
B-LAC-LIN-RIF-AMI-SUL 5 4.17 (2/48)
B-LAC-LIN-RIF-TET-MAC 5 91.67 (44/48)
B-LAC-LIN-RIF-TET-POL 5 2.08 (1/48)
B-LAC-LIN-RIF-TET-SUL 5 4.17 (2/48)
B-LAC-LIN-RIF-MAC-POL 5 2.08 (1/48)
B-LAC-LIN-RIF-MAC-SUL 5 4.17 (2/48)
B-LAC-LIN-RIF-AMI-TET-MAC 6 41.67 (20/48)
B-LAC-LIN-RIF-AMI-TET-POL 6 2.08 (1/48)
B-LAC-LIN-RIF-AMI-TET-SUL 6 4.17 (2/48)
B-LAC-LIN-RIF-AMI-MAC-POL 6 2.08 (1/48)
B-LAC-LIN-RIF-AMI-MAC-SUL 6 4.17 (2/48)
B-LAC-LIN-RIF-AMI-TET-MAC-POL 7 2.08 (1/48)
B-LAC-LIN-RIF-AMI-TET-MAC-SUL 7 4.17 (2/48)

TE: W25 RARBOR T [F]— IS LB — AU LU E R R Z A, B-LAC: B-IAEREE: LIN: Modhiss; RIF: Flfq
TR AMI: &7 TET: WUIREZE; MAC: KAWNERSS; SUL: BES; POL: £k

Note: The number of drug-resistant strains is the sum of strains resistant to any one or more antibiotics in the same category.
B-LAC: B-lactam; LIN: Lincomycin; RIF: Rifamycin; AMI: Aminoglycosides; TET: Tetracyclines; MAC: Macrolides; SUL:

Sulfonamides; POL: Peptides.
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sul2 1 4 bk, B 2 BREA AL 25 R, 75
G380 50.00%; T 22 HA T 2 TR ARAS HHAH G
T 245 3 [ .
24 WIESEMRSHEERKRNLER
X435 00 AB ARG IR VD I T R A T 11 Fh g ) 2
PCR il 455 @R, ek 8 ) 5L 10 F
(Kl 5), Bx T cdtB K4 iiLhJ& SPI-2 (ssaQ)
(85.42%) . spvB (60.42%) . spvC (60.42%). pefA
(62.50%)Fl1 stn (66.67%)%5 7% 1 K& K A4S Hi R R
ko, Hax 5 FhaEJi 2 SPI-1 (avrA). SPI-3
(mgtC). SPI-4 (siiD). SPI-5 (sopB)#il befC #6: i

B Salmonella enteritidis (46)
O Salmonella kottbus (1)

50 LM 46 46 46

IR 100% (48/48) . 7% )1 I R K I 4 it
5 6) IR, LR B S LAY O Rl A
PRI TS 0L J2 248, T ELKH 10 Fh )
FER B 5 el =, ik 41.67%.

3 wikEE#

W TR B R B PR
—, R LOES s R A 'Y R,
HE AR, S enteritidis il S.
typhimurium S22 3k WA R, diE 5 A2
YOI TR AR & i e DL I 75 A2 Yang 25

O Salmonella typhimurium (1)

46

avrd  ssaQ mgtC  siiD  sopB  spvB  spvC  bcfC  pefd stn cdtB
Virulence genes

5 sEEASZSHERKHE]
Figure5 Detection of virulence genes in isolates strain.
x6 WIESHERIER
Table 6 Virulence genotype of Salmonella
B BRI AY B 1R RIMRECE 3 1
Virulence genotype Number of virulence genes Percentage of strains (%) (n/48)
avrA-mgtC-siiD-sopB-bcfC 5 10.42 (5/48)
avr A-mgtC-siiD-sopB-bcfC-ssaQ 6 10.42 (5/48)
avr A-mgtC-siiD-sopB-bcfC-ssaQ-stn 7 10.42 (5/48)
avr A-mgtC-sii D-sopB-bcfC-spvB-spvC-pefA 8 4.17 (2/48)
avr A-mgtC-siiD-sopB-bcfC-ssaQ-spvB-stn 8 6.25 (3/48)
avr A-mgtC-sii D-sopB-bcfC-ssaQ-pefA-stn 8 2.08 (1/48)
avr A-mgtC-sii D-sopB-bcfC-ssaQ-spvB-spvC-pefA 9 8.33 (4/48)
avr A-mgtC-sii D-sopB-bcfC-ssaQ-spvC-pefA-stn 9 6.25 (3/48)
avr A-mgtC-sii D-sopB-bcfC-ssaQ-spvB-spvC-pefA-stn 10 41.67 (20/48)
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FKENARE R T AZE L0 4 4FR053 5 14>
FBsEgny 2 342 iy AE oy i A9 BRUP TR
it 6 AN iE R, ARG RN R VDT T,
117 L Wk 2% B 2 Pk 1 v A Y R s M ke
PR 137 ARUPTTIRIE A TR A, W RIDI]
T TR Ay 2 b DX Y599 11 = 82 T 97 780 A AT
FE N2 T 25 1 DX 3% A 1D 9 SRS JHE Uk 28 21 v 43
FIRG PV IT R 48 Bk, OLF i Y [ R W R v
T, R RV T = TS I8 T e T Y
FEMIE R Z —, FREEAE ) 145 PR T N5
XA LI 7R A W, 7 1k L A R B e 4y
e fEE

B 25 5 B AL A SR A ) KR S, s i &
o R A AEANB I, Bk FE g 2 HF R NG
EIL7/E iR e ST R 71 - i1 o1 I 52 7 |
AR WA, KEhiAE R I HAR R Y T
B2 24 TR 1R 30, o S 27 T A % it 2 35 [
i A BB 3 W REAL A 45 N2, DT ™ E gl A
RIS 4 RO R BN, AR E
(1) 48 BREG IR VDI | B LAFAE 22 Fh Z2 d Y 2435 4,
FRA AR 328 8 32U L Rizy, £
fif 254435 100%, ERRR A B B /DX 6 Rl A 2R
2y, HbkE sl 14 AR, (XS E R
TR Z IS | MRRERESS | v v S R e 2 24
PR 2 S5 5 RT g 5 X S R I e i SR A
RGN EA . Zeng TR
Jeih XA 8 A4 1y 1 6 T 37 Bl AL U A
(N=347) . 35 (n=196)F11 4 (n=129)kF: i 3438
FNVPTTIR 92 Bk, XSS 2P 25 2 ik
94.57%, (R A 5 v sk i 25 245 Wy it 25 2R AU
4.17%. Cao PPN A8 Mins . 1 Fg R
£ 875 i FEd, B DT 77 Bk, XU ER
P25 62.30%, ZPUIRE N 46.8%, {HA
WP PUIRER  43.75%0 T 24 AR TiZ 58, £
VYRR AL & TIZATE, ik 97.92%, KHI&H

X 2518 AF R R 22 5 o M XA L, A
WA B = MRV TR Z B 2SR R 4 &
2GR ™, TR PRI I T 3k 72 v A
FIR AR PO RPTE 25, AR

VE R — R R R IR 15 LW, T 245 32 [ AT LA
TERbRZ B EALRE, T mie s ~— Ak
BEAk, SCEESLR AT 2 kL | B T e A T2 R
SO 2K 6 tx EpTw & o d ek i/ S K 7 N o SSp) L )
ZIKSAERE R, AR AT B T SR B- N Ik
A e R AG Y blarey I EBC, 5Kk %8
WS R B, KM 253 L blaew HIAS H %
B, ARARBF ST A R A s AR S 1
X435 10 O B LR B (N 7% SR FEVD T 1) 263 1k
VDT T R T3k 0 S M 2 36 DR ARG I, 4600 5] MOX
DHA. ACC fll CIT JL[H, EBC AL H, H
WAL BRAGFEVD T T Rz T EBC JE[H
ARHFFT PUIR R ISAUAG H tetA | tetB FE[R, R file 2k
IR sul2 B, B ZARPES B T I AL X Y
A9 RREG IV [T B HR AR H DU PR 22T 24 3 [
RS ARG Y T sull A sul2 JEERL 4% XA HY
T 25 SR, HEIN TR 66 R 985 7 15 1 7 U 25 57
T 35 25 S P b o 22 5 5 DRI 3R A G o i 24 6 TR A
S 2 R ARG REY], 4B PR
2 35 [R5 FLAF N I 2] e B A R R 25 SR 22 RO,
ket 23 AR 2 S5 Y I TR AR B A
AHOGTE 24 JE 0K, i B- A Tk Jie 2 4 B A 0 B kA
B 14 FRA ARG 2556, HEN X 2 B VR A7 7R
Al i 247 56 DR 2 LAt i 25 ML 5 R e 2 AR 1
FAH T 25 SE R iR 4 0K, 2000 2 BRR B AH
STt 25 220, HEM b 2 B 25 5L PR e ik K P8
IR R FRAR , AN [R) s 24 56 DX 7 240 181 A ik 24 1
PR RR A —E N2, BRAR T
P TR AFLE N 52 = it 2 LR

Jiti TP 2 BT K B, SURTEY T
SR R SO T Z ] R A DG . A 5T Xt
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48 FRRG IR VDT TR /> BRI 5 A~ 28 SO
TE SR PEATRI, [ SPI-2 (ssaQ)Jk [FIA H K
R T 22 4 25 3100.919% 1 1 L % 4k, AHFSE
Fox A AFEDRAE T AT AR TP Xkt Rt 3
B TIZFSE Y avrA (93.94%) . mgtC (87.88%) .
SiiD (77.78%) 1 sopB (83.84%) 45 4, 2 Fhd: 1y
JEURE S DRI HH SR AL B ESE spvB (29.29%) Fil
SPVC (11.11%) 5 , % B L6 3 PR 7R A (] 1 37 764 [
IR R E— BN 255 . EER stn UKL H R
B TFAT R BALE AR M % J 100 X8 S 1]
HR RS 2, (HL R stn O] RS M8 UE A [R] if 3
TP T TR B — B S T o B e
FE R I H B @ 5 FE VD 1) O A R SOE I v e 7 2R
(cytolethal distending toxin, CDT) cdtB %t [X fE %
1 1 #% K F «B (Nuclear factor kappa-B, NF-kB)
{5 738 175 5 B W i 4 W6 1L-6.1L-8 1 TNF-a
AR IR SE ST 5 SKFESEPIXT 36 MR MR AY
BRI IHRE LN cdtB TR LB, %3k
PN o3 A F BUA% FE VD 1T B ANAS A urs B Vb 1T B
S5O TTR IIE T ep  ABASHIE S T T B R Y
KA cdtB, % 3 P A 1 50 AT RE S L3
R2ES | mFEEREFEREA R AR EEIEN
R m . B E R, Won ik s o Btk
AR LA B0 0 B 1 R AE I R BOm o

2014-2020 4 7 7 ML X PSP VD 1) 1 32 AR
BT I RIPT T, ZH i 252 5 1% 100%,
B 13k A R A i HL T N 2y, #e 3R pa E
PR ISR VST T TR B B P AgeAL , Bl B
FPLHEZ3Y), S5, o G 25 TR i B &2
FRT 252
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