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B E. [H%]) MEIRA (Vibrio mimicus) 2 —F & L EZKIABRRERER, | Z20H TKKRFEA
KAEHMER, TIFEEAAKZHHRALEEE. %1555 7] 5% (multilocus  sequence typing,
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Abstract: [Background] Vibrio mimicus, a common Gram-negative pathogen, is widely
distributed in the aquatic environment and often involved in infectious diseases of aquatic
animals and humans. Multilocus sequence typing (MLST) has been applied to the molecular
typing of many pathogens, which allows for investigations into genetic relatedness between
different strains, therefore provides insights into bacterial evolution and epidemiology.
However, no report is available on the MLST of V. mimicus. [Objective] To develop a powerful
MLST typing method for V. mimicus and then apply it to analyze the population structure and
genetic evolution of different V. mimicus strains, and eventually provide theoretical references
for the prevention and control of diseases caused by V. mimicus infection. [Methods] Seven
housekeeping genes (dnak, gyrB, mdh, recA, rpoD, pntA, and pyrH) of V. mimicus, were
selected as target genes for MLST, and their conserved fragments were obtained by polymerase
chain reaction (PCR) from a total of 155 V. mimicus strains isolated from the aquaculture area in
Jiangsu and sequenced. All unique DNA sequences were assigned alleles, made allelic profiles,
and assigned different sequence type (ST). The clonal complex and genetic evolution tree
clustering of the assigned ST types were analyzed using goeBURST-1.2.1 and MEGA-X. In
addition, antibiotic sensitivity of the 155 V. mimicus strains was tested using the Kirby-Bauer
disk diffusion method. [Results] The 155 V. mimicus strains were divided into 56 STs, among
them ST11 had the highest proportion. At the level of double locus variants (DLV), 56 STs were
further divided into three clonal complexes and three monomers. Phylogenetic tree showed that
56 STs fell into three clusters (cluster I, cluster II, and cluster III). The Kirby-Bauer disk
diffusion assay showed that the 155 V. mimicus strains exhibited the highest resistance to
erythromycin (88.39%, 137/155) and the highest sensitivity to chloramphenicol (91.61%,
142/155). [Conclusion] The MLST method established in this study displays good resolution
and can be used as a molecular typing tool for phylogeny and future epidemiological
investigation of V. mimicus. Antibiotic resistance profiles suggest that florfenicol, one of
antibacterial agents that approved for application, can be used for the treatment of V. mimicus
infections in the aquaculture process.

Keywords: Vibrio mimicus; multilocus sequence typing; antibiotic resistance
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PEINE (Vibrio mimicus)&— 5 2% [L]
PEWR, T2 04 TR UK A sk .
YN B Davis!F 1981 4R R B, FIHIE
SHHIE . B FR R AR AT I 45 4 55 5 SR 2R L
KW (Vibrio cholera)t /3 MALIH A= AL R AIE AS it
RV # i 44 o “BAASINE o BOR B2 1IR3 5
NS IR R N F LB S B TE, fEid
MR AT G R R AR K AR S
i B Rz B K RER D R4, FREK
7 FRFE BN ER AP S IR SRR e 5 | K i 1Y) 5% 19 4
(GES S 81 R

FEINTE & B 51, WP EERLINE B I 5K
W (Vibrio parahaemolyticus) #1813 5K & (Vibrio
vulnificus) 75 I HLHIA AR RGBT, (H
A RS INE R Bom Lm0 HEr, #f
FEHE O X LS IR I BE ) I F O T — 2R
R, WIS IR AT 45 1L 2R (Vibrio mimicus
hemolysin, VMH)J& —FP I B PE ¥ 2%, H I
VE 2 30 3 72 20240 M JBE B8 Ji LR 5 1R 1Y
Mizuno 25081 iiF 5% 22 I & i VmtA 1 VmtX
Al LI pro-VMH, 4% VMH Ji{#. Tanabe
UM R 5T & BRADAAS 9IK B B 06 AR P It 21 2% R 1f,
LR BRI R 2 A B AE TR, R YR
PER s JFSERE T — G LT 3/ M 215 A 52 1A
HIE mhud. BRI =530 R S (type 111
secretion system, T3SS)PR~F LK %11 PCR 514,
I A B T3SS2 H PIAEA S LA HICER B ok v i)
FETE, X LS IR (9 7 S HLa e dR 43k 18
(7 110 3 B 3 oy DR ] 44 S0 A AT
it — L, ERTEENE, R
FEA T RSP A7 AE T BT A L8 I Y B ) 1 AR
H, ASEHAETE T IR AR D, TR RE ) Rk
WIFAR LM BRI H T Wi, FE—MES
IR 3 o3 BUEOR MR HOmi AT . B 22 5%
BIL ) 1AL s i) S5 F 58 HAT B2

YRR o3 B AR Z Ik riizse g
1k (pulsed-field gel electrophoresis, PFGE), {L&
5| W) 4 it >0 )V (arbitrarily  primed-polymerase
chain reaction, AP-PCR) ., JI#T 5 3 Al 7] 85 &2 —
¥4 PCR (enterobacterial repetitive intergenic
consensus, ERIC-PCR)%5 & #%) 1z v F Tl i
Ja& 1 B B 43 AT 27 A5 4 43 B (mualtilocus
sequence typing, MLST)/&— 87 & (1) 3 F A% 1R
FE AN RE #4353 B 5, 1998 4E 1 W T
AR A BRI AT, Ry kil PCR 973 7 4~
ERIENAT B, B Boky 450-500 bp,
WS40, 53 B e 40 0 728 S A 0 2 T R4 7 4
RIS FRANERILN, — R AELER
AR HN TR & AR SEA B, T84
YESRE, T AL AR B E ST AR SR
18 55 51 25 B (sequence type, ST)!', 5 RkZH
WA L EEEIE R DNA R Be /N 43 B 77 140
Fo, MLST HAR M AL H e 51 B A2
WA, 43 B PR A S5 DR 1 B % 3 ) LB
B HUBE i A T EL A A

MLST $AR 2 &4 0 T 24 I & B 5
B4 MY, ALFEAE AL . @I I e AN
Gkl IR R O3 IS IR MLST
SRR . AR B AEE S — LT MLST
P LN 70 B v, IR T ATL IR K ™ 57
B A3 B 155 BRI 20 B bR i A 45
1 B Hagt A Z A 40t DA SLA I A I
P A S e it —FP S A L (A BT
FE K 40 04 53 B0 7 1 o

1 MHE7%

1.1 #3

AWFFE A G 155 BRI IR A 521
ZFAE 2021-2022 4F[] A VT FRAS ] it X 7K 7= 5% 58
X 5200 8 B B P N Kok e Bz s 06 = 2
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e MIXIRE, FgRT 18 £k, BVL 4 ¥k, fEiT
19 ¥k, #hIR 28 ¥k, M 74 ¥k, ERW 12 #%;
MTE FoRIEE, Hp 114 #ok B ARG RAEA,
30 Mok B ERZSIGRARAS, 11 MRk A FREEAKAE,
HARFEE R 1. FrA w8 AR h i
B R £h 1H 6 8 B 350 I8 (thiosulfate citrate bile
salts sucrose agar, TCBS) VM t538 /0%, H4
16S rRNA JEH %0

TCBS FigIGFAL, I ARAIHEY R
AR E] ;4w D A ek P2 R &, ma o
YRR AE BB Ry A R A | 258A A, b
AR AE DRk BR A ) o R R 2 AN O
11, Mettler-Toledo /A A] ; # & PCR 1%, Bio-Rad
oyl /NI URES AL, Beckman Coulter 23 A o
1.2 34% it & PCR 18

ME K FHINE MLST i3 h ke T
10 M8 5L R S g 7 B INE MLST 43 5 7
R FED , 23508 asd . dnakE . ftsA . groEL .
grB. mdh. recA. rpoD. pntA F pyrH, VA

R1 IFEKEFRERFIBHBUSTEERKRER

Table 1

I ATCC 33654" (GenBank & 5%54 CP014042
1 CP014043)f1 MB-451 (GenBank &35 N
ADAF00000000)F& K 21 H ik 10 AL P
IR, AR ENS B BRSF X 83t PCR
PHESIY, 51 ARYE  B K LR 2,
P14 R Be KN A 400—-600 bp,  DABRAR— I
52 BV AT S8 O 3G 77 I o A R P
2 e Al 4 R G PR UGS IR R L I 40 DNA
YER PCR AR . PCR W 1A 3R (50 pL):2xMaster
Mix 25.0 pL, F . FF54#)(10 pmol/L)#% 2.0 pL,
it DNA 2.0 uL, ddH,0 19.0 uL. PCR J )i 5544
94 °C 5min; 94°C30s, 58°C30s, 72°C45s,
34 MEFR; 72 °C 10 min; 4 °CI#f¢. PCR ™4
28 1%Zr RE W GE I H VARSI K/ N AR I, %
A T A TR A BRA W T
1.3 BSINEEESHES

i A MEGA XX -4 A3 K 1 7
SIVHEAT L X UIE), RS —KERN B . 1E
MEGA X R AL A7 S P AR TR 357

Information of Vibrio mimicus strains isolated from aquaculture areas in Jiangsu province

SR U b IX

Area of source

R it SH DR T AR

Sample source/Number of strains

SRR
Total number of

strains

2N 0 HAHIF/18 0 18
Nanjing Macrobrachium nipponense/18

BT 0 H A 4T /4 0 4
Zhenjiang Macrobrachium nipponense/4

fi it P Ri XRHI/19 0 0 19
Suqian Ictalurus punctatus/19

ik BE i S /18 0 FrFEKA/10 28
Yancheng Ictalurus punctatus/18 Aquaculture water/10
7 B SR /4 [EESSROLIV FRFE KA/ 12
Lianyungang  Ictalurus punctatus/4 Penaeus vannameill Aquaculture water/1

EZE) /73 % IR IE/1 0 74
Yangzhou Pelteobagrus fulvidraco/73  Macrobrachium rosenbergii/1

582 114 30 11 155
Total
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Table 2 Primer sequences and amplicon sizes of the target regions for the ten loci of Vibrio mimicus

LR 24 P ElE7hzdl FBERKE He
Gene name Primer sequence (5'—3") Size of amplicon (bp) Source
asd F: AGCGTATGGTAGAAGAGCGC 563 NI

R: GTTGTCGGTTGGGAAAGTGC This study
dnaE F: CAACACCACCAAGCAGAAGC 529 NI

R: TCGAGATGGATAAACCGCGG This study
fisA F: TGCACCTGATCACTTGCCAT 534 ENIE

R: CCTTCTATTTGTGCTGCGCC This study
groEL F: TGGATCTGAAGCGCGGTATC 528 EN

R: CACCCGTCAGAATCGCGATA This study
gyrB F: CACAAGCACCGTTGTCTGTG 538 EN

R: GGCACTTTCACCGAAACCAC This study
mdh F: CTGGTTTCTGCTGGTGTTGC 514 ARG

R: CACCTTGCAGTGCTTTCACC This study
recA F: AGGTTCCATCATGCGCCTAG 413 PN

R: CGCCCATTTCGCCTTCAATT This study
rpoD F: ACTTGTCCTTCGAGGCAAGG 555 ARG

R: TCTTCATCAGCGAGATCGGC This study
pntA F: TCGGCTCAAGCGAAGAAGTT 577 ARG

R: ACATCTTTCGCTTGTGCAGC This study
pyrH F: TGCAAAAGCTGGCATGAACC 519 AHGT

R: GTACCTTCCGCTTCACCCAT This study

ST o= N N il v S - =S N il )5 2
SIS BC A AR R ) S B R g5 AREE 7 A7
SRS R g s A RS, AL AR
A JF 527 . B DnaSP 6 HEAL BEMAE 14 2
B, W2 B A7 5% H (number of polymorphic
sites, S). B MR Z M (nucleotide diversity, Pi)
FELAE T Z A4 (haplotype diversity, Hd),
14 REESEKDH

fdi FH %K/ goeBURST-1.2.1%4%F & 43 I 1Y
ST A7 s e SRR o35 oA 7 4%
57 5 DR Gt 5 =2 (1) P R I A e S5 or SR PR B
TE B — W) A 5 2 5+ (single locus variant,
SLV)FI XU 15,75 5 (double locus variant, DLV)
H %R . sl R A 1A (clonal complex, CC)#{ xE X
R — A — A B AL EE KR [E 1Y ST, T

FEAE 3B Z A7 5 EORTRN ST Bl SR Bk
(singleton). FEREANvERERE A 1kH, tHYE ST 7Y
BlE SR A A SRR IR 2 ST,
1.5 RFELAEWMEE

W56 4~ ST 1Y 7 DM F AN B 9 4%
dnaE-gyrB-mdh-recA-rpoD-pntA-pyrH JIiFHKIK
BT B, SRS MEGA X X T eR B2 41 ik
7 Cluster W HLX43HT, JETHRRRISRILAN Tt 1%
e, s AR E R ARG K EN, I
i iTOL (https:/itol.embl.de/)iE4 7 AT ¥4k Ab 3L
1.6 K-B jEHNM 2R B

Kl Kirby-Bauer [5 #3072 (K-B 1) 4l
155 BRILS NG AT 12 Fhag FHT AR 2 00 sk
25 AR R I BT AE R 0 ) ol 2R T AR (AMP,
10 pg/F). EF XK (CHL, 30 ug/H). %K%
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(FFC, 30 pg/h). £L% R (ERY, 15 pug/fv). fi
Jiie S E W (SOX, 250 pg/Fr) . F AR & s g
(TMP, 5 ung/F). & J7 % i B (SMP/TMZ,
23.75/1.25 pg/F) . RIBEZE(KAN, 30 pg/H). #r
FHZENEO, 30 pg/H). IWHIE(CIP, 5pg/H).
BEVSEL(ENR, 10 pg/A)MZ PG ZE (DOX,
30 pg/H)e VLKBAFFIE ATCC 25922 WHkfE N
JEAE TR o R AR R RO £ LA R B ) B AR
J& . A I 4 AR I PR RN S 50 2 AR HERT 5
FIr(CLSI)45 Fd (https://clsi.org/) AT HIWT, 5 K &
S5 RIr HHUE(S) . P (FIT 25 (R) . ARk
X3 ApEk 3 AL ERBTAERT S, WA EZE
i} 24 (multidrug-resistant, MDR) [ #£ .

2 BRS04

2.1 HSMEEREENFIEZE MLST 58
FiERIE AL

PCR "W BERE LIRSS SR s 10 B TE
M R A 3 ALK (asd . fisd
groEL)Y S = AR RE S A5 (B 1), A

bp M

A MLST v s S B 1 An vt s Tl 4% 7 AL (dnak
gyrB. mdh . recA. rpoD. pntA Fl pyrH)H T )5
ZLRY) MLST 438508, g ik eon, 7 M8
FIHHAHAEFW 155 HRIUSINE 7> Bkt
56 4~ ST, Hr ST ZWEMEE R Z M ST, 5
155 BRI IR Y 49.03% (76/155).
2.2 HUSINEIEE D HE

FI ] DnaSP 6 B A%t 7 A4 5 3 IR G 5451
K Z R R AT 430, B4R 43 i BER /N
SN EEREGE . ZAMALSECE . ITIRZHE
PEFIRAS R Z PSR S, SRR 3. B
BRILH A EN LR EE AR, N7 4
(dnak. recA)s| 18 M(pntANE, REBEN
SR W AT IR T 5 A SR )P A AR 25 .
TAE R Z A S EET 1189 4, LU
pntd WEERZ, U&F 330 M08, H
YN pyrH JER, 5 320 D 2AMENLS; i
IR recd, A 46 NEZEMALS . HTTIRZ
FEMEPHZE R BRTE 7 A~ MLST i, pyrH
B EIT IR Z M K kg pned FI

asd dnaE fisA groEL gyrB mdh recA rpoD pntA pywwH B

1 ERHEXSFISIIE 10 MERERFER PCR Y14 R M. 2 000 bp DNA Marker; B: 45

Xf i
Figure 1
2 000 bp DNA Marker; B: Blank.

Gel electrophoresis analysis of PCR products of 10 Vibrio mimicus housekeeping genes. M:
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Table 3 Characterization of allelic sequence variation observed in 155 isolates of Vibrio mimicus

(¥ FPONRAN EREERE 280 Bitk(n=155) Jr 41 %l

Locus Sequence Alleles frE% Isolates (n=155) STs (n=56)
length  number S WITME R RS RITREREE R
(bp) Pi Hd Pi Hd

dnaE 490 7 75 0.056 23 0.516 0.081 63 0.893

gyrB 484 13 283 0.047 30 0.623 0.107 36 0.872

mdh 470 12 89 0.057 73 0.524 0.076 30 0.987

recA 384 46 0.048 04 0.526 0.056 45 0.929

rpoD 503 50 0.027 24 0.463 0.047 00 0.972

pnt4 528 18 330 0.024 27 0.245 0.147 70 0.993

pyrH 463 14 320 0.117 61 0.541 0.191 11 0.908

7 locus totals 3 322 50 1189 0.012 39 0.965 0.077 38 0.992

B [HJE: pntA FEHENEE 1 AT pyrH F1 gyrB.
PRAETY ZFEYE: (haplotype diversity, Hd)Zh 5 i /s
pntd WRAER 2RV R, HROE mdh Fl rpoD.
DL SRR, AW R 7 M8 R ALE R
IR MLST 38 op AR SR R T -
23 ZEESKRREER

K1 eBURST S5 3E%F 56 4~ ST 47 1 FhiF
GEMRAL MY, AE BT AR SR R
I8 56 4~ ST Ay 4 D vabe g & 1 F 6 4> ik,
Hrp—ALL ST11 Kyrpuly, A 23 A1 ST;
—ALL ST6 My, A 16 A~ A ST; —A-Lh
ST53 Ay, £ 5412 ST; H—4LL ST27
Jgrbts, A2 AN TR ST. ZEXUN 5728 5K - (1)
5 R B 56 1~ ST RN 3w AK(CCL .
CC2 il CC3)H1 3 AR (& 2), Hrp CCl1 &
KT AR, 25 AN TR FA R AL,
ST11 /& CC1 Ry A7 5 7Y, F2 Bk I F ek
Ay CC2E 17 AN, Hird ST6 & CC2
FIALSE RS B, ST2 IRGA e P51, SRR
FHRE PR EEREAE CC2; CC3 WH LT
11 AP 8L, ST53 J& CC3 P41, CC3
HHAEE I3 BRI, SRS A3k, ST12., ST24
FIST37 A 34~ 5 B 2240 i I T 91) 22 5 i 9

SCRBAR, DL RS ES R R BT IR K 3R X
PIASINE B bk ST B Z ook i, IF B fE
FORWEAFTE—E IR, T IR A 7 51 2
FERLETE CC3 N,
24 ETFMLSTHENRAZAEHAR

BT 56 ANFANEI) SAZATRIT I T
RERER . GRER, 56 MFEIIEIR N 3 K
KRR 3), KR IEEEA CC2 1Y 84~ STH
KA CC1 1 ST10. 2 11 43 AP T2 (1a
1 1Ib), W2HE a1 CC1 A1 CC3 BYFFHIRIAE
[ ZH AR, T Pk 2 40 T 2 R H i BE K R
B, A3 R MR 2R b &Mk A CC2
(SR AR . 2 TIT 2 3 B p 3K
W2 WERE AR, MUEFEHR CCl M
CC3 fiTA: 1% ST, HAHE 3 4~ Hiik ST12, ST24
M ST37,
2.5 A ZRMZAMEF MDR Eif

K-B iLZGfas KW, 155 PRSI E A
Bz PR 25, Xt BERY ATt 255
e, 210 88.39% (137/155), Mty Eikk K IET
128 Je FLFRFEOKAR, 1 ke P T R 0 LA IR
X ERY FRBUH A A o Xt 8 i I L T e S g
I 7RIT R 4o e s i A6 i S B 2B R T 24 2R 43
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CC3
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B2 BELRTRKFLIIUSINE MRS
AL AR S, AR R S
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eBURST %% & AU — AN P o AL sk

Figure 2 Population structure of Vibrio mimicus as indicated by eBURST at the double locus variant (DLV)
level. Each of the 56 STs in the eBURST network is represented by a box. Heavy lines represent single locus
variants, light (grey) lines represent double locus variants.

Wk 76.77% (119/155) . 72.9% (113/155) Fl
52.9% (82/155) XTRIAVPE . N TP AL MU
il 2P0 A KT 25 %K 58.7% (91/155)F1 43.9%
(68/155), AHIZHL, 155 MRS XA FE KK
ik R UK, HoxEE R ME R K
B AE 2> W R 90.32% (140/155) 1 91.61%
(142/155), 155 FRBISINE R4 Wk 2R 2L
HXE 3 B 3 R DL EBiA RN, ZEmZ R
ik 81.29% (126/155) 5 {HAS [] B Ak 5 BUAN [] 4 it
21, Gt i BRI 31 R 25 (R 4),
Hidr 6 BRI IR (6/155, 3.87%)%F 10 Rk 4

AR EAM M EREENE, A 10 RS
JNBE (10/155, 6.45%)%F 12 FhyiAd KT 24
PE, BATER B T AR FRGE X IR A

3 s 4%

ABIE R R TR S, 2 —Fh I 4%
TEEUR I, PG Z MoK IR sh B 5 R I K
WL REERSE, ERE R ETHK, PEE
TR IRGEA IR K i o TR, XU IR
PR AT 5T T2 B R AR S B RO BIESE b, S
R R TR, Hl Tz A% 5
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Cluster 1

Cluster I1a

Cluster I11

cc2
A CC3
# Singleton

Cluster IIb

3 WEIME S6 NFINEBEMAZABH
FFRRNGEE

Figure 3
concatenated sequences of the seven MLST loci.

For BT B, PATNTAE M T T 22 IR A A oA
i SN o

AW 58 43 8 T UL I8 A ) 57 5 X
155 PRIASINER 2B bk, @7 T HT MLST 44
ARBYPSINE 8 )5 vk . %Ik A dnaE .
gyrB. mdh. recA. rpoD. pntA F pyrH iX 7 1>
ERIEH MRS R B, T R BEN BP9 22

RGERERIEEET 74 MLST L8 RTS8, %

Phylogenetic tree of the 56 STs of Vibrio mimicus. The tree was constructed using the

SRR SR, 2O 155 ARSI 2
56 A~ ST S5 e P (10 Bicae s v s R BE 1R 1Y)
ZRENE, S B DR B ik 2 L 2 A e Y
AT 5T A48 G AL DR ) S5 R DR R oA e 718
Z I, HH pntd WSRO R SRR Z , RUZ
AMERTRE F 2R AN, dnaE F recAd W55
7 5 R B e /b, RS I 1Y dnaE T recA
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Table 4 Antibiotic resistance profiles of 155 Vibrio mimicus strains.

PR Z RS b Kty & [R5

Types of antibiotic ~ Antibiotic resistance profile Number of

resistance strains

11 AMP-FFC-ERY-SOX-TMP-(SMP-TMZ)-KAN-NEO-CIP-ENR-DOX 1
AMP-CHL-ERY-SOX-TMP-(SMP-TMZ)-KAN-NEO-CIP-ENR-DOX 1

10 AMP-ERY-SOX-TMP-(SMP-TMZ)-KAN-NEO-CIP-ENR-DOX 2
AMP-CHL-FFC-ERY-SOX-TMP-(SMP-TMZ)-KAN-ENR-DOX 1
AMP-CHL-ERY-SOX-TMP-(SMP-TMZ)-KAN-NEO-ENR-DOX 1

9 AMP-ERY-SOX-TMP-(SMP-TMZ)-KAN-NEO-CIP-ENR 2
AMP-CHL-ERY-SOX-TMP-(SMP-TMZ)-NEO-ENR-DOX 1

8 AMP-CHL-ERY-SOX-TMP-(SMP-TMZ)-KAN-NEO 1

7 AMP-ERY-TMP-(SMP-TMZ)-KAN-ENR-DOX 1
AMP-ERY-SOX-TMP-(SMP-TMZ)-KAN-NEO 2
AMP-ERY-SOX-(SMP-TMZ)-KAN-NEO-ENR 1

6 AMP-ERY-SOX-(SMP-TMZ)-NEO-ENR 2
AMP-ERY-SOX-TMP-(SMP-TMZ)-NEO 2
AMP-ERY-SOX-TMP-(SMP-TMZ)-KAN 1
AMP-ERY-SOX-(SMP-TMZ)-CIP-ENR 2
AMP-ERY-SOX-TMP-(SMP-TMZ)-DOX 76

5 AMP-SOX-(SMP-TMZ)-NEO-CIP 1
AMP-ERY-SOX-(SMP-TMZ)-ENR 6
AMP-ERY-SOX- -(SMP-TMZ)-KAN 41
AMP-ERY-SOX-(SMP-TMZ)-NEO 1

4 ERY-SOX-(SMP-TMZ)-ENR 4
AMP-SOX-TMP-(SMP-TMZ) 2
ERY-(SMP-TMZ)-CIP-ENR 1

3 ERY-SOX-(SMP-TMZ) 3

SOX-(SMP-TMZ)-CIP 1
AMP-ERY-(SMP-TMZ) 1

2 CIP-ENR 1

1 (SMP-TMZ) 2
CIP 1
ENR 1

0 10

AMP: ZNPYMK; ERY: ZI%%; CHL: ®#R; FFC: WAL H; SOX: HillksmlEm:; KAN: RIFHR; NEO: #i
F; CIP: FNIPAL; ENR: BiHIPAL; DOX: PHHE; (SMP-TMZ): & Ji it

AMP: Ampicillin; ERY: Erythromycin; CHL: Chloramphenicol; FFC: Florfenicol; SOX: Sulfametho-xazole; KAN:
Kanamycin, NEO: Neomycin; CIP: Ciprofloxacin, ENR: Enrofloxacin; DOX: Doxycycline; (SMP-TMZ): Paediatric
compound sulfamethoxazole tablets.
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T A v B2 B A o] — X TRT AR AE — A2 48577
IR FE R T A 9T 57/ MLST
D7k HA {E°M 0.992, 1 H 7 A5 MLST )7
ZERTREATEAA v TR AR 2 1 S0 RE TR 96.5%,
Ui % 1 HAA R 1 S 5 e ) R8s 4y B &R
i SR RE ST, SR A B 5L
MLST J5 424,

SRR AR T A R R CCs 518 F R
BA— 8 BAH G o B 78 S R S A 72 S
ST, o BT A 2 A RS IR T 2 A 1Y)
CCl B RINFEER G, S EHR R &2,
M H P Fh 23 &8 @ s ST11 $4bF CCl L
PEE, UL ST ZEVT IR /K 7 R4 X HU S 5K b
2 87 s Rl I L 7 VA O =~ 1 7
T I 5 % 3 A 47 R R R B0 g B . CC2
SR AR A 43 8 R i P S RV YL, ST6 2
CC2 WHLSE T, ST2 J& CC2 MR A 2%
G5 ST2 AR AR B N F [RTE R
FEAGY S, TR b 535 050 25 51 Bl s T
ARG SY 32, X AT RS T e ok IR AR
TS, CC3 F &AL kI T F IR 7 51
B, RGERBEWB/REN(ST26. ST32, ST40.
ST49, ST51. ST53 F1 ST55)4 CC1 Ay f¥51 %Y
HEFVIMBKR, DXL ik 5 280 B bk
TEHL FAEBYIER .

FEF X 56 A7 H AL ) # R AT IRy 51 AR
SRS RE AR T LS IR B AR 25 1
AT 55— R (K 3). ASBESE 56 4N F 51 1Y
REN 3 AKER, X1 RTHETHRY
ST10 #b, HApadfiEk A IR 75 B2 AL,
i I 33 2 AR YR 8L S IR B AT B ph A TR LA I
ek o 3 5 R HE SRl & F AR
[ R N =R 7 T 1= 8 s I N i N i
TP TERG KB WIERE Ta MIZERE b 197

G B A UESE T X — B4 R AR — U B
T o0 A1 7 AN R 1 3 A% . e BRUST B33k 23t F
S5 AT 5 DK VR i 1 i, o A 6 BR TR 2 S A T R
B A Bl T R AT A R B0 AR A T TR R AR I R
GRBRET I E, IF 258007
FIRBAE—L, iR i fb 2 RARME T B &
Sy HRR . B I P A A R 2 B R
B, FERK B A EREA J A R K S5
) B A, U BH YT IR K 7= 35 50 XN A T B AU
R LA AR 5 1438 15 2 #E 7F . Abayneh 25PY
A MLSA J7 i ml LLAR 4 20 15 0k 0 Hh 2 F 5
s M EIETRENT, X 5 FRAT MLST 2 Hrdh
FH—3

PiAERWE R GY R B2 IRITK SR
B S A B R G R BT B, PR F KA ]
Bl N B A 2 o A TR X B A T 24
Mo X 155 PRI IREZEAT i 245 1 0 Hr R 21
BATH 12 FORRIMPIE R A 31 R 2535,
81.29%M bk MDR tk. X522 i % =
OV A ) LS IICRRT i 24 1k R R — B,
T R VT FR A8 W S o B A 2R 11 R
SIME BRI ZE 2y, 1w HX R A .
R R. TRER. BRRE . RHYE. &
WER | 28RBS 100%. R AHER
TR, A ST IR 2 AR 43 25 1 0L oI 7T 1
i 25 P I I T S FE AR TR, X PR RS
AN ) SR b Tl R AR AR A

2 LAk, AT EN A9 MLST b 52—
AR E IR Tk, HAE
=R NIV NSV 2R S Y W F e B
2H 2L 1 91 R S5 L DR A A I 43 AT T 1
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