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1. MIRU-VNTR typing of the Beijing genotype Multidrug-
resistant Mycobacterium tuberculosis strains from
Myanmar

(OLai Lai San'2, Nan Aye Thida Oo' %, Khin Saw Aye’, Chie NAKAJIMA',
Yasuhiko SUZUKI!
Division of Bioresources, Research Center for Zoonosis Control,
Hokkaido University, Sapporo, Japan
’Department of Medical Research, Myanmar

Introduction

Multidrug-resistant tuberculosis (MDR-TB) is a high burden for many countries. Myanmar is
among the 22 countries with the highest burden of tuberculosis (TB) and also one of the 27 high
MDR-TB burden countries in the world. The estimates of MDR-TB burden in Myanmar by
WHO in 2014 is 5% of new cases and 27% of retreated cases. Previous studies on genotyping
in Myanmar pointed out that the Beijing strain has a significant association with MDR-TB.
Hence we tried to identify the transmission status of MDR Beijing genotype MTB strains using
detailed genotyping methods.

Materials and Methods

To determine the genotype and to identify the transmission pattern, a total of 212 Beijing MDR-
MTB isolates collected from Myanmar were analyzed by variable number of tandem repeat(s)
of mycobacterial interspersed repetitive units (MIRU-VNTR) typing. Fifteen loci of MIRU-
VNTR (QUB26, Mtub21, MIRU31, MIRU10, QUBI11b, MIRU26, MIRU4, MIRU39,
MIRU40, Mtub4, QUB4156, Mtub30, MIRU39, ETRA, and MIRU16) were used and the
results were analyzed by Bionumeric software.

Results

There were 38 clusters in 212 isolates and 102 unique patterns in phylogenetic analysis. The
biggest cluster consisted of 8 isolates. MIRU-VNTR pattern of isolates from Myanmar was
different from that of neighboring countries. The strains from Myanmar showed no significant
clonal expansion and less clustering.

Conclusion

VNTR set used in this study was suitable for the discrimination of Beijing genotype MDR-
MTB. The finding of the highly diverse Beijing genotype MDR-MTB can be inferred that the
outbreak is less likely to occur. It can be concluded that the strains may be emerging in each
patient individually. This study contributes to make effective measures for the better treatment
strategies and prevention from further development of multidrug-resistant TB.
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2. Detection of drug resistance-associating mutations in
multidrug-resistant Mycobacterium tuberculosis isolates
from Myanmar

(ONan Aye Thida Oo'2?, Lai Lai San'?, Khin Saw AYE 2, Wah Wah AUNG ?,
Chie NAKAJIMA!, Yasuhiko SUZUKI!

Division of Bioresources, Research Center for Zoonosis Control, Hokkaido University,
?Department of Medical Research, Ministry of Health and Sports, Myanmar,
3Hokkaido University The Global Station for Zoonosis Control
ayethidaoo@czc.hokudai.ac.jp

Background

Tuberculosis (TB) caused by M. tuberculosis (MTB) still remains as one of the leading causes
of morbidity and mortality in the world. Controlling TB has become troublesome with the
emergence of multidrug-resistant tuberculosis (MDR-TB). Currently, mutation detection of
specific genetic loci associated with drug resistance is the most valuable approach for rapid and
reliable diagnosis of DR-TB. Pyrazinamide (PZA) is important first-line TB drug, as well as
streptomycin (STR), is included in both retreatment and MDR-TB treatment regimen. To
elucidate mutations responsible for the resistance to these drugs, we performed sequence
analysis of PZA resistance associating gene, pncA, and STR-resistance associating genes (7ps/,
rrs and gidB) in MDR-MTB isolates of Myanmar.

Materials and Methods

From 230 MDR-MTB isolates, DNA fragments encoding pncA were amplified by PCR and
sequenced. In addition, rpsL, rrs and gidB fragments were amplified from 141 STR-resistant
and 10 STR-susceptible isolates and the nucleotide sequences were analyzed. Mutations
associating with PZA and STR resistance were identified by comparing obtained sequences
with those of the susceptible strains.

Results

Sixty-nine different types of mutations were dispersed on the pncA4 and thirty-four of them were
novel. Only 3.5% (5/141) of STR-resistant isolates had mutation in rrs, but 70.2% (99/141)
carried mutations in rpsL. Fourteen different types of mutations throughout gidB were found in
21.3% (30/141) of STR resistant isolates.

Conclusion

In this study, most of the MDR-MTB isolates carried drug resistance-associating mutations in
the analyzed genes. The findings from this study could contribute to detail understanding of
drug resistance acquisition mechanisms and lead to a good way for the rapid and effective
method for the diagnosis and monitoring of drug-resistant TB in Myanmar.
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3. Distribution of Oral Veillonella species Associated with
Oral Hygiene Status

(OCitra Fragrantia THEODOREA', Izumi MASHIMA" 2, Futoshi NAKAZAWA!

"Department of Oral Microbiology, School of Dentistry, Health Sciences University of
Hokkaido, 2Postdoctoral Fellow of Japan Society for the Promotion of Science

Background: Oral hygiene status has influence to the microbial profile in terms of both
numbers and diversity of microorganisms in oral biofilms. In addition, it was reported that
oral Veillonella species had been frequently isolated and known to have a central role in the
biofilm formation at early stage. Six species of genus Veillonella such as V. atypica, V.
denticariosi, V. dispar, V. parvula, V. rogosae, and V. tobetsuensis have been isolated from
human oral cavities. The main habitats of these oral Veillonella species are tongue, buccal
mucosa, and saliva. However, the pathogenicity roles and the distribution of oral Veillonella
species in saliva associated with oral hygiene status in the children have not been clarified.

Aim: This study aimed to evaluate the distribution and frequency of oral Veillonella species
in the saliva of Thai children associated with oral hygiene status.

Methods: A total of 107 saliva samples (subjects) were collected from Thai childrenand
divided into 3 groups (Good, Moderate and Poor oral hygiene) depended on the results of
Simplified Oral Hygiene Index. After homogenization, aliquots of serial 10-fold dilution
(100ul) were used to inoculate on Bacto™ Brain Heart Infusion (BHI) agar and the selective
medium, Veillonella agar. After inoculation, all samples were incubated under anaerobic
condition. Samples on Veillonella agar were incubated for 5 days and those on BHI agar were
incubated for 7 days. CFUs were counted and stainability were confirmed by using light
microscopy after gram staining. Afterward, Genomic DNA was extracted by using the
Instagene® Matrix kit (Bio-Rad) from each samples for polymerase chain reaction (PCR)
analysis. Oral Veillonella species were assessed by using one-step PCR method based on
sequences of the rpo B gene after PCR at genus level.

Results: The total number of Veillonella isolates in poor oral hygiene was higher than that in
good oral hygiene. V. rogosae was detected as the most predominant species in all groups.
The next was unknown strains of genus Veillonella. Interestingly, the number of V. rogosae
and V. atypica decreased from good to poor oral hygiene. Otherwise, the number of V.
parvula increased from good to poor oral hygiene. V. denticariosi had less number in all
groups, whereas the number of V. dispar and V. tobetsuensis did not change in all groups.

Discussion and Conclussion: Based on the results, V. parvula might have potential
association with deterioration of oral hygiene status of Thai children. In addition, it was
suggested that these unknown strains might be novel species of genus Veillonella.
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[#78FE HiE) BEEERIX D E Veillonella 4= 6 R & HAEHERE 2 {# H L. BHI MLk FER
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7 ) I~—7— (Ba813) &) L L7z PCR 1T - 7=,

[FEIR - SB22] MLSTfEHTOFER NS, T F 7 LA 7 BEHERED 47 1% (68%) (TR
R IEHF TV Cereus TMT lineage ) (/3 HE N D Z E BB SN2 o 72, I BHIT,
Cereus III lineage |Z 5748 S 4U7= 47 B D 17 8k (36%) 1. Ba813 ICKHETHH Z L %
U U7z, FRICEE BRI 13RICEBR T 5 &, 128K (92%) 75 Cereus 111 lineage (257
FEII, 3RE(25%) S Ba813 Btk Th o7, LLEOFRER NG, SRIOT U M T LA 2
X, RIEEERD S ) MR ZFFOE L U AEICL VB S Z SN2 2 ERRB I
72
1) Priestet al., J. Bacteriol., 2004
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6. Helicobacter pylori LPS |X TLR2/TLR10 [ZFFk S 5

OB #2 PP, (LI &4 >, KA f—
LU BER SN, 2 KAy KSR - PBAIE i,
FLIREERIK M s B Vb

T

[ Bf) Helicobacter pylori E&HE Tl virulence factors DAfFSEIZE < SN TWVWDH H D
@ . host factors |ZBH T BMFZEIIRTE 5 LTV 2720, AlE, EFEREAETE LI
FEAR 2 U CTREYRIT 93330 5 host factors ZF58 L 7=,

[7iE] 3 293 Blaxtge & Uiz, H. pylori &Y & H. pylori FEEY D B REHA
AR D~ A 7 a T LA BAT o0, BRSOV TRIER] 2 xR ICE & RT-
PCRIZTHIE LTz, SHEGEAITV, BENERF OMBEEE 2 FE Lz, H2
AuFRE H SRR NCI-NS7 1 2% L C H. pylori £F 26695 % &Y ERR S ¥, B+ AH)
DNZ— et Lz, TLR Z 8 a5 A L7 HEK #ifldZ T H. pylori LPS @
ligand D[EE Z1T > 7=,

[FER] ~A 7 a7 VAN TlE H pylori Y3 T H. pylori FEREGLE 12 L T4
TLR F TLRI10 M b 5L CTu 7= [fold change (FC)=15], &JEB & *IH &L LT-E&E
RT-PCR (BT, TLRIO VX H. pylori e CA B2 LHZRD 7= (FC=3) ,
TLRI0 D3BLE TLR2 & IEOMEI AR 7= (R =0.583), fofEdetaTix, EICH LM
JalZ TLR10 DFEHL AR 7=, In vitro T NCI-N87 IZ 26695 FiAZ ke X &5 &, W
M. BEEETIC TLRI0 O LR %5897, HEK fZIZ TLR O & AZITU,
heat-killed H. pylori, ¥ X O H. pylori LPS THIBE L7= & Z A, TLR2,TLR10 @A
IZBNT, ZOMDMAEDLE LY S AREIZE W NFxBIEHED FH 25807,

[*£%%] H. pylori LPS 7% TLR2/TLR10 @ ligand TH 5 Z Lm &=, GWAS Z
72 fEHT T % TLR10 (XEZE 72 host factor TH D Z ENHEIN TS (JAMA
2011) , H. pylori LPS I3 tetra-acyl lipid A D15 % H L CTFE Y . TLRI10 @ ligand i
ARETHRTR.E B R BT,
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7. M F Y SR TF R OREE 1 O % Rt

Odull 12, BA ZF L AR ok 8f ', PEREF
BARL BB fH—!
PALIRIE R R A R B R . 2 ALBRIE R R S I S e AT

(B8] WX HARES OERIEEEGORER THY . EFEICIVWEYMTH
LEmKLVEZ LN TS, TFE, MEMEEICEN AHIERNSH D = &0
WS, IEMEES ORBRIZ L 0 78R 5000 DXTF R HELTF K) BREE
Sz (B, OV S BMWESRMEEE 5278 % 125 2016] . £/, AXTF K
WIHE T T RICFHE E SvDd a-~Y v 7 ZZE MBI EEZ AR LTz
ZEMG, BAIFIMERT T ROZREEH ORI 21T -7,

[FiE]  MEZRED T A ZRICEEZEILL T, 30-50% 8 Fni 22 P08 e 45 % B
3 L7z, &M, Butyl-Sepharose # 7 L7 v~ 87T 7 4 —IZX o> THIERTF R
AR L7, O/ BERIERRE (MIC) #IEIE Clinical Laboratory Standards Institute
INTES D HFIEHEBBIZ L TTo 70, BiHE Todd Hewitt broth (THB) Z3#H 5%V ~
ik (HHL) 2RI L7 b 0x iz, @WE 7 F RIZ X5 Streptococcus
pneumoniae R6 ¥R DA% th#i % THB + 5% HHL 5512 FVCHERE L 7=, @fIE 7 F

RERRF OB OTEREZ R6 ¥R A W CORFBMEE R L OV 7 BAMER I THIZE L
2o WHHLIZE ENDMEARTTF FOREERI 3 2RI+ 2 et Lz,

[#EREER]  OMICIC L DHEEEE R Ll 24, JE LMEOH TS,
pneumoniae 33 &2 O Bacillus JEFE O —5IZxF L CORFUEDEN DD Hivlz (MIC:
80-160 ug/ml) , F7z, MICHIEIZMEH T 28T L CHHL #3135 Z &2 X
V. EOHIEOTUEE L P EH OHFRIFEO bivle, T TF FEIEF ISR
=— U RPLE AT MV ER LTC, ©S. pneumoniae R6 R DANT A~ T7F RIZ L HRH
BN O . EAT T RIRINERZILE OHIITIERICE X 228, IR #Z O
EBRD BT L Z LR E NI, @MEARTF FEMRFD R6 ROTERE 2 8142
95 &, AKMERE T D S. pneumoniae IR D72 ZARITIe > TR Y | A EF O
BHETND Z LR ENT, O UAHE T CRERFICSIHE~TF FO MIC
DI FBARBNIZZ EvB, HHL iy O~V BSNEART T RORE R 2 190 L
TWsE&EZ b,
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8. Aspergillus flavus EINERIR57BERR D~ ¥ 2R R IZ B
3 HHF5E

OFEH Ril, 88 #{
WINRERT Y - RaESWt 27— 'l X7 5%

[ BEM] Aspergillus flavus 127 ALV ZJEDJRINEE O 1 > TH Y . ek
REOEYLE FTUIXLIEBSERRIEEZ & 2, 7 A~V ZEDFKRERE & L
T I TH D A fumigatus \ZH~ A, flavus (2O IR ERRIZ L 5 +0 72
FRBFEA BT BT ey, ARIFZE CIEEWNERRBRIE D S 5Bt S vz A. flavus 3
¥R, BLOKEDOREF 08 SIVE A flavus | %2 Z 10~ 0 A TRRKGE R
S, RIEMED G 21T > 7o,

[ 57£] C57BL/6 ~ 7 ADRAENIT A. flavus DIDF-IREIR 2 ¥ 5 L, FIEROHE
AT o7, ~ U AITREERIZICE Ra a2 )bF Y N L s LE 217 -7,
FEURED L IXEBRK TR T~ U A2 5], MofEHZITO., BEOEREER LU0V
PR R 24T > 72,

(#5530 LB L] S 217 - 72 ENERR 0 BERE 3 4R, KEH X A flavus Th
% NRRL3357 HRICHEANTWT NS AFERNE < WEENMENEB 2 e, 4F
W= ENERR D BERRIZ T 7 7 bV U BEARREZRNTERBY, 777 MU UL
PMA2HTH NRRL33STHRE RE S Bg-oTnWb, Fio, AT TWBT J Ak
BEODFE RS b E N ERR 2 BERE & NRRL3357 K & ORIZW L DD WA H 51T
BO, IN6EZROPITREEICHFGTHORTFREEN TS Z ERREBINT,
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9. ~A ST AXA~vHRYARIRXTF R« URZ U NRIHF
WZXBA V7 T< ) —ALDIEH

Ofcfn &1, RAM R, Bl BB SR BE?2 REE—K!
VB E R KRR wAESER DS AR,
L AN

=
2HURER R PR B E e O TE R A AR o B

[BE0] A7 T~ Y —NIRIEWT A N IA L DOEDTH D IL-1BD FEAE % il {H)

TOMBENE Y —TdH D5, IL-1BIEHMAR DB KISV CERER K ZRZ L
TWb, FxITZNET M. salivarium (Ms) 72 5 N M. pneumoniae (Mp) DEER
BRI 5 N~ 27 17 7 —=PIZ L CNLRP3 A 7 T~ Y — L &G L T
IL-1BZEAT DL W Lc, AFETIL, 2o~ A a7 T XA~ OiEMH
WED =D RZ 378 (LP) » UARRTF R THI LW SN LIZDTH
51D,

[ 51%] M. salivarium ATCC23064 (Ms)73 & ONZ M. pneumoniae ATCC15492(Mp)7» &
TritonX-114 “FH43BEE T LP 38 L, £ 24 MsLP 72 & TNZ MpLP & L7-, #E[1)
AHAEIX C57BL/6 (B6)~ 7 A, caspase-1, NLRP3 & 5\ % ASC & 5\ ME TLR2 / v 7
7 U K~ A(caspase-1IKO, NLRP3KO, ASCKO & %\ % TLR2KO) L » £:H L 7= &
Bithsk~7 17 7 —YBMM) & AW =, IL-1BDEA T RIS HE B R ORER U R pE

(LPS) T4 Wil 7 4 I v 7 L7212, MsLP, MpLP & 5\ d Ms 3k U ARA~_TF |
FSL-1 THRIZ 24 FFRJHFIR L7, BSOS RIFHICE £5 IL-1BfE % ELISA 1 THIE
L7,

[FE 572 5 ONEEZE] MSLP, MpLP & %\ Md FSL-1 13 B6 138 BMM (Z IL-1B D FE
EETFE LN, N0 OIEMEIX caspase-1, NLRP3 72 5NZASC %2/ v 7 7 7 MY
52 EICEVIFREICHRI LT, 22T, VRZ AT EO EOEHZIIEENH
HDOMNETRDHTOIT, MsLP Zfix DIRFEO 707 R— A K T LT Z A,
IL-1BPEAFFEIEMEIT, JE 35 2 L id < WIcm Lz, 202 & X0 IEETAIT
LP DX RT3y Tli7e <. NERED Y RRTF R 3ICdH D ENRe I,
F£72. MsLP, MpLP & %\ & FSL-1 @ IL-1BEEA#5 &G 1% TLR2KO TIRIEFZELIC
HE L, 51T, P2XR B LU P2YR BHEHITH 5 oATP IZATEMEAZ A EIZHHI L
oo I EDFERN NG, v~ U A~ 7 07 7 — k9% Ms 72 5 N Mp @ IL-1BEEAE
PN 2 R TIEEWE O — DX LP TH Y . T OIEMERBIZIL TLR2 72 5 NC
NLRP3 A > 7 T~ YV —LAPEEREFZRT L, 61T, MM S vz ATP
D3BHE- LTV B RTEEME DS R S 17,
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10. HEEHFICBIT AEEESGOTHENL D
VS NAY Tk

O BRA 1. R 2 AE = i Ek!
VEK L2l K« BRIZE AT - BREME 2= b, 2+ NOSAI

(5 - HW] V7 b AEZIEIT R A E CTHRAENGED LD NERILBRYYE CTh
5o FOLT N A TIEDS  IIRBEMEICRIBAT 2208, BIE LT-SAaaEm « 85E -
MR OM, WA FIEK FOMEELZRE T, V7 MAY T 2 REHT 283
TR FPICE 2 B LACGRS 2B LRRYER L 72 D, O LT A TREORAE
IZ 1970 LIS DI DO I T 2 23, MIFH DWW NIE V7 Fad W= PiRR A Cidm
WEERZ R LTS, 2O X REGOEMEAFITIL 7 N AE T 248w L L2115
Bel, YR ERDZ VB2 OND, AUFZE CIRMIEFINEIEE R LB Y
DO EENS LT N AY T O ERAR T,

[BF8E - k] *ISE - 2015 4E 8 HAbumE HRsHT O 5 BEEE/bERE LT, =

B OFSEEHT L 7 HLOMAEIC LY LT b A E T MIER Hardjo 125 U CHURB M
ERLICESTH L, 18 BHREGHD 102081, G50 A Z R Lz, V7 RX
v'5 D4y =415 o 15 HEPES(25mM, pH7.4) 2 Mz, 20 k5% 5 fEOHIHE
3K STAFF % & T» EMJH 57135 X O Korthof 55 Ul ZH4FE L 7=, 30°C2 MEIE 214, WY
HHEME T TOHTAEOAMAE R L, HEOIGYERRD bRz o T
EART YA K045 mD 7 4 LH —TUEH LRERIEE L7z, L7 b A YT Ol Kk
F1£7>5 DNA ZAifitH L 23S rRNA s 7. #HEEEIs 7 (laB) 2 1580 & L7z PCR 21T
WEFML 7 F AT LR LT, REML 7 b AT LR L7k % EMJH 58K
A HWC 7 m—= 2L, Z? flaBPCREM D L — 7 T AFHTEH AT B
[ E %17 > 72, flaB PCR ® PCR FEMIZ-DU Tl RFLP Z1TW BRI O iy & kb L
77

[FER - BLE] V7 AU TRREIL S BSGT N TCORE O S, 58 50 ik
W37 MK CRERE &7z, 23S rRNA s 7 ZFER) & L7z PCR 21T 7oA. 35 Mk
(70%)N L7 FAETRE THHZ EH LTz, SHICflaBREPCRIZED ., 5
FRA0%)DRIEMEL 7 AT LHEE &=, EMIH BEEE#A AT/ n—=7
L7chtR, 3BRORIRIEL 7 N A IR G 6T, 2O DRD flaB D> — 27 =
AR ZAT > TefbE R, RIEME L7 N A YT Lalstonii & WEEERIEMEL 7 A Z

L.licerasiae & [FIJE S 317=, F£72 RFLP NZ — D OFRER., 38k & & EEEN O ML EH
Gl — o b —E Liahnotz, LLED X DS OBk R 0 13 h & 95 U
LT hAET RS I, KRS IIEFEIIC I Hardjo BE T > 7248, Al
HERNZOWTII Bl C&E oo Tz,
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11. dbEICBITD e PO LT N R TEFIRARE

ORFHE J2 ', DR H 20 RE RR2 RE LA 82 M Eak !

VS OR  BREERE - BREANE e = b 2 AL 2w - /N ER

[5] V7 AV TIREIE, WA TEIT TR 7oA X 8N EEIZED 5 8)
MICEHE T, ILFETHIAS EEDRRON D NBLBRYMETH D, T E T
WNTOE MEBNIRY =50 o7228, 20162 AIZk MZBITFA L7 h AT
YeNGEbO =D THRET 5,

BEIT10E R, 2 11 B BRE 8. PEEMOMREZRIE, & 8 HIZ
FLIRFEIN IR BE I AP, fEREML IS L OVE R ORR E L7 M A TIENR DI
2 R GRS IR 235D B AL 2 & 0 B YR S I T AR IE A B o T

ABERIIZ h A7 m v v bV (A8 v 7 R) 5, ARREDy 7 r7 Y
VEBIORFUYA 7Y R (BT T~ AT r) O ERTEROSE
DRIV, 3WEBIRIZIERE L, BBIEIZRV,

[#7kE - J71k] @2 A 248 (3139 A) OBERLCMIFIZONT, v~ MiRHE
REGHUZ £ 5 37°C4A8 iR DAF XIS L OBt e . EMIH E5HIC K 5 30°C3 » A [l4f
KGR, BLOWEMELV T M AV I BRAT B8 T (laB) ZIERIE LT
Nested PCR i L7, @2 24 H B 13JWH) . 471410 (GEo6lmH) . 81
6 H (581779 H) ORBEEZFMIFIZOUVT, Leptospira interrogans - FH ML IE A Bk
(Autamnalis, Australis, Ballum, Grippotyphosa, Hebdomadis, Copenhageni,
Icterohaemorrhagiae, Pomona, Hardjo, Canicola, Pyrogenes, Tarassovi, Bratislava)

TSRS T REERRER (MAT) 2177,

[FER - B8] MRFEREZ AW —E 0%, 8L OEMIJHS PCRIZXE D
L7 R AT OFFSEHIBR IO W TS TOFRERENEETH - -,

MAT I L B HUARA TIE, 3 13 HOMIEITETOHIR L RIS AR I o
7oo L2 LES 6199 H ORIE WM 25 5% Copenhageni (2%t L T 100 {5 D e 2
IRLTEZ e, KIEGIORKN LT FAE T Thb I EIRB I T,

BEIINLALZ =% —VHNTITR BEIZHE LEWZLTWE, £2, BE&ED

FHBRHIZZONLAZ—=bFGHZA L, AHBPIZECLTND Z b, YLt
B EMONDOEBRBH -T2 LEZBND,

AKIEFIORAEIZ L - T, @R2HIROEREEZ NN b2 hOLV T FAE S
JEN, N THREY R NFIETDHZENHAL N E R o2, EEME NV
Thb,
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12. Molecular epidemiology of pathogenic Leptospira spp.
among large ruminants in the Philippines

(OMarvin A. Villanueva!, Claro N. Mingala?, Michelle M. Balbin?, Chie Nakajima'>3,
Norikazu Isoda® 4, Yasuhiko Suzuki' 3, Nobuo Koizumi?®

Division of Bioresources, Research Center for Zoonosis Control, Hokkaido University,
Sapporo, Japan. 2Animal Health Unit, Philippine Carabao Center National Headquarters and
Gene Pool, Science City of Mufioz, Nueva Ecija Philippines. *Hokkaido University The
Global Station for Zoonosis Control, Sapporo, Japan. “Unit of Risk Analysis and
Management, Research Center for Zoonosis Control, Hokkaido University, Sapporo, Japan

SDepartment of Bacteriology I, National Institute of Infectious Diseases, Tokyo, Japan.

Introduction

The extent of Leptospira infection in large ruminants resulting to economic problems in
livestock industry in a leptospirosis-endemic country like the Philippines has not been
extensively explored. Therefore, we determined the prevalence and carrier status of
leptospirosis in large ruminants using molecular techniques and assessed the risk factors of
acquiring leptospirosis in these animals.

Materials and methods

Water buffalo and cattle urine samples (n=831) collected from 21 farms during 2013-2015
were subjected to flaB-nested PCR to detect pathogenic Leptospira spp. Positive amplicons
were subjected to direct sequencing and then analyzed. Amplicons with overlapping
sequences were cloned and sequenced.

Results and Discussion

Leptospiral flaB was detected in water buffalo and cattle with a detection rate of 17.3% and
7.8%, respectively. Overall prevalence of Leptospira infection is 16.1%. Leptospiral DNA
was mainly detected in samples from animals managed in communal farms. Sequence
analysis of Leptospira flaB from positive animals revealed the formation of three major
clusters with L. borgpetersenii or L. kirschneri. One farm contained Leptospira flaB
sequences from all identified clusters in this study, suggesting that this farm was the main
source of leptospires for other farms, in accordance with its role as the main distributor of
milking water buffaloes in the country. Water buffalo, in particular, was infected with
multiple Leptospira species that diversified as a possible consequence of interaction with host
animals and environmental factors.

Conclusion

This study suggested that these large ruminants are infected with various pathogenic
Leptospira species causing possible major economic loss in the livestock industry as well as
potential Leptospira reservoirs that can transmit infection to humans and other animals in the
Philippines.
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13. Evaluation of the newly developed enrichment broth
for the growth of Listeria monocytogenes

OLetlhogonolo Koogotsitse', Akiko Kusumoto', Shintaro Shichinohe!, Takayuki Ezaki?,

Keiko Kawamoto!

! Section of Food Microbiology and Immunology, Diagnostic Center for Animal Health and
Food Safety, Obihiro University of Agriculture and Veterinary Medicine.
2 Department of Microbiology, Graduate School of Medicine, Gifu University.

[Aim] The aim of this study is to evaluate a growth support ability of Food Pathogen
Enrichment (FPE), a newly developed enrichment broth, for the detection of Listeria
monocytogenes in food.

[Background] L. monocytogenes is a foodborne pathogen that causes severe and often fatal
disease in susceptible individuals. For detection of L. monocytogenes in food, ISO 11290-1,
USDA-FSIS and IDF methods are generally used. These standard methods are adequately
sensitive; however, they are complicated and time consuming. It is therefore important to
establish methods for rapid isolation and detection.

[Method] We compared growth in FPE and conventional enrichment media (LED, UVM and
Half Frazer broth), using low levels of L. monocytogenes (Scott A strain) cells. Growth was
evaluated by plate count at 4, 8 and 24 h post incubation (hpi). The same experiment was

repeated using heat injured cells to evaluate recovery. Growth of L. monocytogenes was
further assessed in milk spiked with 15 CFU/ml cells at 24 hpi.

[Results] Growth of both injured and uninjured L. monocytogenes in FPE broth was better
than in LEB, UVM and Half Frazer broth at 8 hpi. Recovery of heat injured cells was at least
sevenfold higher in the FPE than either media at the same time of incubation. On the other
hand, growth of uninjured cells was approximately double fold higher in FPE compared to
LEB. Among commonly used media, LEB showed the best growth followed by Half Frazer
broth. In the spiked milk experiments, FPE yielded highest concentration of L.
monocytogenes cells even ahead of recommended LEB. These results show that FPE is able to
increase the population of both injured and uninjured L. monocytogenes within a short time
compared to commonly used enrichment media. FPE present the possibility to shorten time
required for detection of L. monocytogenes. Further assessments to determine detection limit
of this enrichment protocol is still to be done.
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14, ALIRHL F {7 COZBR P EHE O

O B, RAKREEZ ' RRES " LA #Ee!
VIEKRBE « PREERLE - R REMAET

<EFE>E FPRZOATREICAWVESNIEHEIL, & FOBEE LECY AT
v JNZEB LN D, BESCIEYYEDRBIEIC V72O TR EE 52 Tnd LTRSS
NDEMR, b hOBEELZOREOERE & U IEHICIEETE 57 0 —/L Ri3d 7
<, ZOXIBREENSLDOFBIIR SN TS, —F, R 2343 H 12 HIZ58kK
L7 fLRH AT ZERNIE 2R 520m IZIELHEL A A BITE R TE 2 EMZERTH
. b hOBEKELBEMEEZRFICULNOES ICHE e RERG &2 D
N5, 2T, FAaIFTFg FARITEMICB W TEREZRRL, 228 EN5HM
B LIS L ONRAN M 1 2 8% A B9 L7z,

<HUESAEFEIT 20165 H2H, 6 H1H, 7THSHDGF 3 AT, £ BT8RN
T 8REOMIZ, v —R U T AT H 7T —LV-40 GRHEAS) 12 0.3um H T A
He7 4 VX — %435 LT 40L/min TR L, 2B Z LI 7 4 Vv F—2 L T2 T
Yo TN EG, o WREITHE 15m IR E L. 22K ORI v Kb
NN=FT 4 IV Ho 2 —P31 (=7 V=77 /rd—) ZH\T0.3~0.5um, 0.5
~1.0um, 1.0~5.0um @ 3 53 ZHE L7z, @ITEHETIL 10535720 O A
A7 v b Uiz, B L7727 %2 711 0.05% TritonX R0 PBS TP L, =0 L
7o12\ ki 4 PBS THERE L7, MEEE TIXZE OB AL M) 7 F Y A FBREE
Hi, R2A ZERBGHICHERE L C25°C3 AR L, an=—H b =[P MEEEE
MLz, £, TOHO—HARIKL CTF T 2080 L, 8k L7, SEAIMEER
TIE, BB ET eV, TIhYy, ThIPA 2V v TaxYy
»10mg/L TN B Y 7 kY A FERE L ROA FERESHICBEARE, R ERR & M o &
L CHER L. 16S IDNA ELHNZEDSWTEAE A [FE L7z, 285BI, FLIRERATES
FHOL WA ESHOFF AT 25T L=,

R - B SWE LoME I 3 CFU/M? 205 2,000 CFU/M® & KIEICAE Lz, %
7B TR &R O RN IR 2B RERIT AW TEE o Tz, — 05, BAMTZEMN
DOIRED EF & & HITHH SN D EEIHIN L7, PEE ORIz T,
Staphylococcus saprophyticus X° Pseudomonas sp.D 7 ¥ U VMR 7 E3 R S 41

o SRRITHEEMNT A2 M L., M TZEMIZE T D ME OO L 2R A5 T IE
TH D,

<ZBSM A SRR R (EK - B AR EERD
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15. A 27 7 LENTIC K DB R E M E = ORI
DFRH

OWME =, RAREE', REEF', hn#Ez!
VAEREE - PRAERN T - JRRRARAT

[BE0)] B3R, ORI OKE BIEFZ SRR EFDEY O X F
S FERBREPIOEEANCAERT DT A — "7 PEAAYT, UNEREREYEE O
THAICNET HMEHEESRAEMEEA TS, ZO—FT, RRENTOERT
. BRABICHE SN —HMOBRFEREN, MR INTT A — SN M THERF
HOHWIHIET 5 Z EnfE SN TWD, LrLlens, ZHUb6FERICEHINT
W5 JFAEEIIT ATCC MR IR O N TR Y, EBEOREZ LT L H KT 5
HO TRV, F 2 TARIFETIL, EBEOREEH, E TR LT ON B8P EHE &
T A=NEDRIEEWD, BPEE O LRI ED B ~D A X7 R EH G
MCTHZEREE L, BAMBRRE EOBE IS S A - HEE kL.
ZDOREN S DAY ORI « bz R AT,

[ 5iE] BRG RIIEZA—/S—FEETHEA L, W& 4CE, TIRENEE T
H15CTENENHE LT, IAER, A2 % (HEBIRA) | BEATHZOD
IFF 5 C, 100mL/100g sample @ PBS THEF % (Z i DLIE A 1570, TEIEITAREIE KBS M
TORNEEE T MG EEE . DHL 28 K5 HC O R52E CHE PN AR 2 A 5% 2 318
L. ZNE1 CFU/ImL $Eifi & L TR LTz, F72, @Ok 2 S DNA Z i
#%. 16STDNA ZHE L, A X7 ) MENTIXALHE VA7 LA = RCEKFE LT,
[FES - BE] &k E bio, BAEROAREEITN 10° CFUML 7257, 4CEE
DA, WA 2 #2013 10° CFU/mL B2, BEA 7 B1£121349 10® CFU/mL FREEIZ
THN LU=, —J5, 15CEEOGA. A 2 BEZORE AT 108 CFU/mL F2EE 122 L,
WEAN T BRZLICHIZIERE CTH o7, AX T AMESTCIIEBABEZ T~ a7 4
NI TYTRONINVATRENE L MEEBEICSEEEN O -0IZk L, 4CHHET
I ~7a T A N7 T NEEINZE L o T, BLLVTRIESES, 2
AT Hr~TaTF R TV TOELIFITeE T A, Y a— REF AR EDOKE
ME - RERBEHE ChoT=Z &b, 29 LIEMEIImE L7230 L CTH%HE Lk
FTWiEEZ BN, —J7. 15CHEICBWCIE, 2days B Cld v ~7n 74
NI T VT NMEEL LAY, Tdays RS CTIEIARZ T a4 5 ADO KGR RS0
7o ZAUTEFRMERE ORI L > THRRNERR OB N HEINTLZLILLobD L
Zzoivb, 2. BRAXRHEOITMEZMET 5 & b2 M= R(Parabodo sp.,
Sandona sp ) DIFALIZ BRI LT2, T 56 OFfERIT. FAENET D iitEAEREA OF

29



tovar s CGOEEEmAEE)

B CHlE & JRABM OBHELR T O T AVRRY ST 5N TWNWAZ L2 RE LT
W5,
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16. EERY A )L A2 Mimivirus D& BB EE/ERICE 5T
BT o)V E—Rea—RR3Th8BLEFEZT
T DAL

Oy 9~AHi ', MEEF . RAFKEE ' WO 2!
HIERBE « PRFL - SR REARAT

75 IV T OMAEIE, T-10BERNIC O DOFRITHI; Lz, — ISl 8o
IRWVETE LTZBREETh 2 HFMHEE OIS 7 5D A Y AEG 1.0Mbp) % 41 L CIE
JE L, MiROMRMES S & S ERBYEZ R Z 3IRFIROEEMEZ 707/
1,000 ORFs)~EZAF LTz, &9 —FHlT, @ERREICAERT 57 A — oMot
AR L U CHlSE(L A2 RTEREE 7 7 2 V7 %1 2,500 ORFs), D7 ) LA R3K
2.5Mbp &7 ADOAY METEED NP, KiED 7 T I VT OB EHERF LTI F F
L TELEEEZLLN TS, L LAERDL ZOEEMEELOFERIZ OV TIEIAR
HTH D, —H., ITFEOHIE T, L, ARRE., S5IZ3 TEFMOT T OKA
HWEE VWO SFIERARREND T A— " %1EE LT 2 HEMEETH ik
TEDHEREDNA VA NVAREERASIT bz, ZOFEEE, KiFoE, 7 A=A
DHEE B E LT L7 IITVTEERVANVADBTE Z 572 AZFRY 20T
ERIEAVWN, 77 VT OBLICKREREEL G 2 oAtttz mg L Tnd, £
ZTCARMETIE, 77 IV 7 O#LIZBIT2ERY A LV ADENZ RH 372912,
JIIVTEERVANAEDHERT ) NN ZIT 5T, 7 MMERERE 7 7 IV
7 n=12, RS 7 IVT n=12, ERUA LA n=5)iE, NCBI 7 — & X—Z LV I}
5 L7=, ORF OfitH, &aFD7 /T —3 3, BLASTp fi#tr. s/ »ix, =
IZ RAST #—/3—(http://rast.nmpdr.org/) & FH\\ Tz, EDOFEE., WIEMEZ 71257 7 A
ETIER 4%, B T I0T7 7 ) A ETIIERBICTENRR SN DD, K 4-8%D
ORENERTANLAEL LY LT, 2Oy MIZTA LRI L > TR,
Mimivirus [IZE W TH S &> ML, BREZ 7 I U7 O ORF £ & iWFEES 2 7R
L72(r=0.82786), EB¥57 7 IV TIZBWTCZDE v b LB TFDEL N, EAM
FAEERCESELL 7 %) VEAANKE I—RLTWDHZ ENShol-, TD
—FT, WEMEZ 077 7 AFIZIFE Ank 2 23— R38R & AW o
oo ZHUHOFRERIY, ZODORFITHIET DRETORKED 7 7 I VTHEEERY
A )V AHFIZ Mimivirus & O TIL, BIEF DK PARTEDHEIEL Z o T = A REMED
RSN, £72 Ank ZHET 2B TFEINOGFIEOFENR, 77 I V7 OEEME
HEALEZHET AERDO—D>ThoT=BEMENDH 5,
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FE ¥ F O ¥ B4 Capsaicin (2 K 5 Chlamydia
trachomatis O N EEFEINH] I HRIZ-DOUWT

Ol fot t, B ESE . RABREE, FAHEZ?2 D #Fz?
VAERBE « PREERLSE - JRREARAT, 2NEK - & - HFEARE 2 —

Chlamydia trachomatis(COIZRMEMIE N FAMEME TH VU | MEEGYEDRRE & L
THOLHN TS, CtidfE EMENICB W T =—7 72 “FAMEDREGE YA 7 V& Ff
S, MINTO Ct OHEFEIZIX, BIEZ Y VY — A @A L2 WE KO SCIEE
R OBEMZ b2 BRI D, F7z Ctix, MIE~DRASE AR Z ZEL ST 57
DI, RO T 7 F o 2EMT DL ZE MBI TS, —F., FFEFOFEHEK
53 Cd 5 Capsaicin IZ1%, #URIEM. PIRIEIEH. FLEIER O A2 6T HIBROAEE
BORIEIGE., ST 7 F VoMl BOEHIERNH D Z & LB
o TWD,

Z ZCAMETIX, Capsaicin 23 Ct ODFEHE Z M35 72 11X, Ct Ol P E i
EARES ET ALY 5 DO TRV ERE L, Capsaicin 28 Ct OHEFENHIGHIZ 5
R % 5B O THERE L7z,

%@#%:mmmﬁmf@aammmm@ﬁhi Capsaicin O ¥R FE K A7

o AR GSHIRIZ Fe A~ A B 100 (5 FRE I <47z, 100pg/ml dsNiR B Ch
%%wa%ﬁmﬂw%ﬂ WD b, F - EEMIIC AR RA e B A A R E A A
AT I RRINCE>TH, ZOMFIZRIIHETCE ehole, S HIZ CtEE
DHF % . Ct16SIRNA Z4Ef) & L7 U 7 L% A 5 RT-PCRIC L > CThER L= & =
A, & DI Capsaicin £ 100pg/ml (2B W T a2 b e — /LIl _FEICHED Lz,
R U — I — BB & TEM G812 ClE, B KT A XOWAOF AN O FHE D
BB BTz, —J5. Capsaicin L7 X —D7 X A=A T 5 TRPVI X°
Capsaicin ORI TIEM(LT % PPARy X° LXRa OFRLEANC L 548 %, Capsaicin O
CtHEFHANHI RN IT, 1A EEEL G X o7, TIHDORE L V| Capsaicin
2L D Ct OHFEIHIZRIL, RN OEMEEEL T LibDoEWnWH I LA, #f
AESCE R A~DO B ZRMERIC X 0 FE SN mTREMED @,

32



tyvare G EmmMERE)

18. DNA A7 a7 VA ZHWIEZ NIV AT YT h—
LFRMTIZ & D Neochlamydia S13 34T A — "D LY
R T BIRIZE D 5 BI5 T DRE

O BT HL', k@ FTE' BE B RAHE #5E. =F FEL
AFF M o EH2 !

VAEREE - PRFE - SRREARAT. PR IRSIR - HK - SRIERE.
WNTNES G S

77 I UTICIE, LIRS E S U MR EE SO SRR R A 5| & R 2 9 R
77 IVT L BRBREICERT AT I T A= NELFT A=) o4 5 Fh
7T IVT D2RMNFIET D, KRKT A—RNZEH>TULIUARTIERMTH S
2. R AR T 7 VT O—FE Neochlamydia S13 3 ILAET 57 A —/3X(S13WT 7 A —Y)
NTiX, L4 R 7 (Legionella pneumophila: Lp)3HEFH T & 7o\, WAERZ Y 757 >
B UTRET D & ORI D Z &G Neochlamydia S13 1K A7 72854
B OFENTRIN, TOEIELEEKT T = 7 ¥ —05 113, BRYEDH 7=
@%ﬁ%@%%’%ﬁéT%@ﬁ%é —, Lpld., 7 A— 372 815 F AR ks
LAETFICIE, IV RIS (T4ASS & T4BSS)E D=7 = 7 X —EA & ERT D,
T Neochlamydza S13 1% Lp @ Z 4L & 7y WL BAE R [ 4 i L 2 OB IRBLG )
FELTWDLHREEND D, T2 TIOT A—SND Neochlamydia S13 73583 5
Lp 7y & . ZAUTMES U THED B2 RN BETER 42 DNA~Y A 7 1
TULAIZED NT R )T b—LENTICTHRE Lz, SI3WT 7 A — 3%, PYGE;
A FHWTEE R L7z, GFP 2389 % 4 FHO Lp Z# H 7= [JR32
(TAASS'/T4BSS*/Tra’), JR32A (TAASS' / TABSS / Tra’), Lp01 (T4ASS / TABSS* / Tra"),
Lp02 (T4ASS / T4BSS / Tra")], TN HD Lpids/ BT A7 = =a— /LI B-CYE %
REEHUC THE LTz, 7 A —/NZ 4O Lp & /&Y (4 RFff)# . 30°C T 20 FEfERE2E
L7z, DNA~A 27 a7 LAX, Neochlamydia S13 K7 7 K7 7 LiEH
(BASK01000001- 01001342)% & L\ZH AKX~ A X LT-, DNA~A 7 a7 LA T :
DNA~A 27 a7 LA ~DNNATYEA Y= a b T I A HRE S 2T L5 A
TURAZERRE LT, ZORER, WTIO Lp @k Z Y S 72FRC H Neochlamydia
S13 DERTFFELNZ —ANTHALIL TEY | Lp HREFRAICHEIL L T D XL 9 72
BAIFERWERE R oTz, ZHUODRERID . SI37 A —/30D Lp BiRBIGIL, Lp D
IRV TARAE LR W EIRBI R B T 2 W REMENR B 2 bivT,

33



tyva e GBS

N

19. 7 A —NIZIA9 B Neochlamydia S13 12 X 5EET
A—=RDT 7 F v DEMIZONT

OXH TE' REES' RAKREE' FHEL
KF RS, R szt
VAEREE - REE - SRRERMEAT. PNEREE - & - WFFEREAE T v 2 — BRI

72 7 7 XU TIZE T D Neochlamydia S131%, 72 N7 A—N(LLFT A—
NN IA T D AR N A AR D BERF B T 5, MRRGIE PR AR R R 4 5
SEIIHEMZ 7 I VT EHARTY ) A A AR 2HERERELS, 2o &iX
EALOWBRICIB W THENEY 7 IV 7 B EETh DML E#IST 5720128 T
Fo T RN F 25 B L TV D AREMEZ RIE L T\ 5, F7- Neochlamydia
S131%, —ET A= "B T & LT A= NITERETE 20D, BRET A —
ININFEET A — NIRRT 5 2 & 2B Neochlamydia S13 O ILAEDNEET A
—NZE S TROD TRERAMIZR S TWDLAIEEDNH D, £D—F T,
Neochlamydia S13 3 3/E L TWDT A—NTIIARKKBTH D IZTTDOL A X7
(Legionella pneumophila: Lp)DJEGY « HEFENA EITIHI S ND Z L BERET A —N
TIEZOEIRBRIIELNR), ZOT A—NIR Lp O HETF5HT-DIC
Neochlamdyia S13 & DI/EZ NI ST B2 b5, LU 5 Lp ML
T2 )72 Neochlamydia S13 N ILAET 57 A —NIZBWTH, BRE T A —N L [REIERIC
Lp MHJE L7z, T &iE, AT A—/3Tid Lp OHY AT & D HEH 34
LTV o AREMEZRIR L T D,

= 2 CARME TIXZ D ATRBME A MRGET D 72012, GFP B Lp R 7 7 v 7 A
— AOW IARFEREZITH LI, 7oA VYA RT-PCRICE D 7 A =T
7 F L DJFHERIBUCOWTRRET 2 T o172, TOFEE, BRE T A — 447
A—/SIZBNT Lp DESe, WV IAHRERA I T LTV, %72 RT-PCR T,
T F L ORBUTITERITRD bRh o7, EELUENAT-=ERE D, 2D-
DIGE &b, BRET A —/TOT 7 F U ORBDPFFIKFLTND 2
EDBEICHOEMNNIR > TWE, TNHDFRERENG, ZOT A—NX, 77 F L DHE
BRI RIZM O NDOEFENRH Y . £ DK% LT D Neochlamydia S13 234 -
TV D ATREMES IR S Tz, 25 < Lp BRH AL, £ IRIIZREIEM L LTI Z
STWAHAREMER®H D LB BND,
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20. Chlamydia trachomatis [KERRESHE T T /L DG

OmE{ER Y EH SEL Wl fad ] RAKREEL B EZ2
Az

VIERBE - PRAERIS: - JRIERARAT
2 JEARRE - SREIRT A A= 7

[ BA) RN &AM E Chlamydia trachomatis 1%, AR H TREENTED 5
N5 EELMEGYEERE CThH D, C. trachomatis &G D% | X IEEENE x-LTT‘?‘%)
7o, BIEROEEMEINDZ L HEV, TORER. C trachomatis 13 L APEIZIP
BNEBITL, BEARIEMNERORIEIZE 592 & iz, IVEITRHELIC VB
FELRTEDOFRK E70 D, L LB, C. trachomatis &G ZA4E 5 JIAE OREHEILIZ BE
B3 5RFEFH 0 TIERY, —F, KEFRREIT, Mo b2H8 s 2 EHE
RRFTHY, ETARBBESRME T TIE, RIESENERIND Z ERMBITD
Do & T TARMIIETIX. C. trachomatis JEG SHRMELTE RS Efz%éﬂ”i“é’@% YNl
LTI, C. trachomatis [KFEFRIEHRET V2L L, REERFIREBICHBIT S C
trachomatis YR EhRE 2 FRAE L 7,

[J715] Ekk & IRtk : C. trachomatis D % UW3/Cx#k (ATCC VR885) %t b1
FEEATIIPL HeLa AR C 2 ARG L, BUSMEZICER L 02 H\We, B3
¥R : C. trachomatis % HeLa ATz D AETEIZ TR S H, KR REEET v o3 —

(MIC-101, Billups-Rothenburg f1:) % W\ T, KEEE (BB 2%) 720 @B FEESR

(B 21%) M- T C2 HEEEE L. C trachomatis YR 15072 5 ONZ DNA &%
FT=H VT LTz, FlEBERE TIX C trachomatis % B EF AR~ EFHETHA
Z—7xuy (Sngml) ORE, KEEFESFME T THRE LT,

[FEREEBE] FTIRBBEERMFICBITIMRBRELZAE LA, bl L
HESFEBIAE 60 RFRE] £ Tl IKERRIERE (1.9—2.1%) DHEFF SN D Z L RHER S 1
77o WITIREEE AL T C. C trachomatis JEYehi 8 ZEE LI 2 A, BHEE
FEIZB8D 59 C trachomatis DYEFEN RO GiLlz, TDO—F T, A X —Txry
TF1E T T, IBFEIERIEE ClX C trachomatis G 503G B2 L= DIkt
L. EBESFHFTTIE, ZTOL I RITEBO o7, ZDO X 5 ITHA DK
7= C. trachomatis {KFEFE LR T T VL, (KEREIREZ EMEICHETX 5 Z L)
STz, BUE, R Lﬁﬁﬁ&“?ﬂﬁ%%?‘/l/%fﬁb\f C. trachomatis JE&Y< 3553
D15 ERIEISEICET 2 Mat 2o T\ 5, BERBEILFEMFZEE - 1 F i 1]

35



Yo va 7 GBS EmAHEE)

21. ZI NI Z D ERT VY Uit RIBE O R
DFEHT

Ognk a8 ', g 8& ' AR JNEREFL. B R!
on) Il TR 2, AR B S, ARE fe—1

FLIRIE K - C AT, 2 INB IR AT,
SEZEER - RGN - BRI AL

v (PIP) IIFFEE A2 &Te /T ARMERLE I L ChHBEEE 2774, L
2L, VTR IR E R AVEERA B -F 7 X~ —VEEAEGNMERHE 72 E O BRI
X0, PIPMHMERESHEEIM L TV, ZHUIKH L TPIPIZ B-T 7 X ~v—EHERTH
HHEING BN (TAZ) A LA I NI XL/ XT3 (TZP) WBNB-77
F<w—BaEAHTHEICK L THEHIN., KIEBETIE 5% EX RS2~ L Tn
Do

T2 WK AG R FRIR S BERR 513 KR D TZP AR L= & 2 A, TZP IZilittE % R~
TREE 5 KRR &bto TS TZP MHERRIE. R MRk & bei U Ci AR IR A o B -

7 H<—BIERD NN oTz, AMETIE, REZOLHICRLB-TF 7 F~v—F
AT HIC %)75 M BHT ., TZP T EZ R TEDBFET 2 ONHEE L, TZP itk
RS DIEAT 24T > 7, A BN FE K] THIFEDIE DS TZP MRS EN 7202 i
L7z, EPLEHER EORYIAHIZEES T 54A—1Y > (OmpF, OmpC) , B-7 7 #~
— B, FHIPEH AR > 7D AcrAB DFEELT S\ THEHT L 7=,

TZP sz MRk K ONTHERE CHEFE 2 Lhig L 72 AR E 7@ 372 <, TZP i I
PRI COTEDENT L D BT e o7, £7 TZP &Wfﬁﬂi&@fﬁﬂ%ﬂe@ﬁﬁf‘ﬁ
BT OmpF, OmpC DFBE L -7 7 X~ —LBBETORBAEIZEITRD bR
STz, AcrAB OFEHLEIL TZP MHERE 2R TEI< . 20 28KD acrdB # /RIS H 7=
EZ A, EHIT TZP OMMEEED 8 f5LL Bl L, TAZ Ik LT 4 5 M2 88 L
72o E£7- DHS5 a BRD acrdAB KIEKETIZ PIP & TAZ ZNENDEZ NN L=, =
D EMND. AcrtAB DEFRIN TZP iftEE 7= 69 &2 bnT-,
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22, ABEERFWRIEIC TSN =2 —TFT V— - X %
aR—F 5 7 2<—¥ NDM-5 BEAEKIEE DOMERAE
Hr

ORI HE, R IER, LD #Z
AEKRBE - PREERLE - REMET

[EM)] =2—FV— -« A X a_R—H T 7 Z<—BNDM)EH L ALR L RE G

FEETDB T 7 ¥ LRTEEE DRT DR THY . NDM-1725 NDM-14 £ TO
NYT U RBRHRE SN TS, NDM EAREITZDOMPERART MVDIEEND [Hb
BT R EEAFIMEE] L TmsnTEY, BN THLIMENEDO S 5 BE D
BORMICDBEES LT D, 4lal, NDM-5 FEAKIGENEN Tl Shi-7=0, T
PRI DWW T 21T 7R o 72,

(B8 - 5ik] #eRRI AL E KRB OMERE R ICB W TSz, AE
WD & % 20 At D FEEH D KIGHE 1 ¥R(strain 9/ T 5, e/ NJEH ML T
HE IR R AIRIE TIT72 o 72, PCRIZ X Y NDM EEAEAG F(blaxom)F L O D
fth DOHLE SRR AR T2 L. blanom (ZOW IS — 7 2 AffHTCNY 7o b

EUE LTz, Btk EoX ) v Ui E I QRDRIC DWW T & o — 7 = R ik
AT 0Tz, Flo. RROFREMEZ R 5720, O JURBR] & R AN %
17729 L L HIT, MLSTIZ X 0 #kikk D ST 2 LT, B n kbRl KIG

ML4909 2S5k & L TCT B AR AL T ¢V FVETEM L, 15 DI 5EE & #iik T
MR & Lk U7z,

[FE5 - BE] BRITE 7+ XX A, BT XV A A IXRLREDB T
X LRPUE I IEE s 72fth, T R IV A 27 V>, v ryaxt o Al bttt E
RLTz, —J7. NDM EAREICHT U0 fLIiEE CH L a )V 2AF o F5Y% A7
U AT M TE o T2, #RERIT blanoms ZPRAE L TV 2IED>, blactx-mois & tetd &
M &7z, QRDRIZIZ gyrd, parC, parE (8 In T EEN N H 7=, O FUFHITIE T
TP RMBEAERD A BENEER) Zoizfod, BHRE T IEREMERGRE S
EHER I ITe, MLST &R Tl ST410 & HIE Sivle, A lnEal Tk, 1.47+1.58
x 104 DHEE T blanoms DMaE LT2, #URERIZ 2 KD T 7 X FERAL TRV,
blaxoms IGEERRIZIZZE D 9 H 1 RKMPMBE L TV, blactxm-15 =0 tetd 1T/aE L TV
2o T2, NDM FEAKIGE O BT RIS SN TV DARIETH Y | Aflo X
INTHFINEME DNFEHIATL 7 —ADRAS % TRIND Z &b, Bl &I #hm it
LTS MERDH B,

REAMB ] RIFEWHEZETT (EK - E - RE) | B0 3 A, BIUVER,

WA AL I &L TR ) EmERTREE A - Eii i)
37



Yo va 7 GBS EmAHEE)

23. Actinobacillus pleuropneumoniae D X / ° TR E
FIRIZRBIT 57 IV BER

OF2 . Hee BGh, ~AH 5=, it Bk

B PR R - BRESARE - BREME 2= > b

[55 - BEY) MG I%, AR HOBIKBIICK E 2RFHELAEZ 52 T
D7 Z DFFREREYYE T 5, ABRYYEDIRLIKE TH D Actinobacillus
pleuropneumoniae (App)ix. BEIZF / v REUEHEKITH T 2MMEZES L >20H 5,
FexlzonETIC, BERNGHEE App kOIS, 7 X BRIREER S 7 v A Xk )
B UMM E N TWD Z L E LN Lz, & 2 CTABFETIL, dpp DX/ 1
VNPEREREE, (QRDR) D7 X/ MRFRELE AL OFFE ., MHEE & OFHE, BT
EREMOIAFZW LT L2 2 HRE L,

(R - J7ik] ENBE App #F S#E (IMTERL 1, 2, ST 1 IR, grd ICEREZ RS
MyER 1 BUR, gyrd & parC I\ B A m3ifyER 1 AUR) & FE%ERE (ATCC 270887)
DEFH 6FRICHOPNWT, mruervaxtyr e rvaxdhs oo MICHEEZBEL
Too Fiz. MHPEE LA RBRITER MIC fEZ2HIE L7225 308k, PLEEDO AN - 78
H10D 7T 30 AR DFF 60 FEARATV, T4 HARRERIZ OV T QRDR (gyrd. gyrB.
parC., parE) \ZEENPNECTNWDLENE I DR Lic, BROMRZE ST App #RIZ
DWNWTIE, RO EE A~ OB 2T, iz, 77 A Ry
P v Ui ERAR T IRA O A EIZOW T B LT,

[FER - Z5] A7 ey v o OmEE EFRBROR R, grd 12 1 EHTEEE
A IRTEED LR, grd. parC 2 1 & 2ERAZRTHED 18R, grd. @B,
parC\ZENZEN N EPT T OB RZRTRD 1 IRAE UTe, grd OZERITT I 7 Wikt
HRAL 83, 87TITAE U Tz, Moo 38R, MICHEIX EH L2 b O OF 7= 7L 53727
ST, ZEERFIGORTHERZ R Lo & 2 A, BRSO TITHMERNE L <K
Tpo Tz, Fio, BBRFZLOKTIZZAIMMEERIZSH D Z EBNbhhotz, 7T A
I N MR v UIHEBE IR, TR TOKR TR S0 5T,

AHFGETD gyrd. parCI\ZBT HERIAIT, KIBECRAY L 7 BE TR SN
TWAEREN E —F L= EMD, ApplZBWTHLINHDT I/ ERFRIEE BN
MEESICE S L CnWbd EEZbBND, L L, 72 BOERNZ T T MIC
EOLEANREND OO, FiicmEBRNELD 2 L7 MICED EH L TWDEE
Lo, EREE MICEN —BHCHBEIBIRICH 5 L IEE 2 72\, MHEE LA
QRDR OZE BN OEX (PEHRDOIEM LR L) ko TR Z DL H D57
D, SEOBBEOMNEND D,
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24, R VOBHARRAF VY UiitEERT FUEKE
(MRSA)DF L & h~DEE

O &£, BFE AFE i+ FEHRL BN 2!
VEERROK - BRI - manfAE 2 AR - AT

(&5

MRSA IZBE NG DJRINE & L CEgE E, EETH D, A TIIFE S MRSA
NERIZHEES L, BAZNM LI RA~DEEPNBRASNLTWS, AEL b2 ED
X% L BRH K MRSA OBEEZ SNCT A0, 4 TIPS A i U7,

(B8 - T5i4]

RHARDHFRAHgR TR, Il )7 & BT Tt L TV o R E K 8 R 15
PRO MRSAIZSW T, SCCmec . MLST, spa typing, pvl s, =27 m b
v U(SEs)EnF. TSST-1 IR TR L OEKE S /7 Th 5 CWASP/I IS T D
SR 11 HEANT T D AR MERRBR . PFGE it & S0 L 7=,

GBS

Sk TRR - AP SRR 2 BRAY ST8/t1767/SCCmecIVI T3 E S L., sec,sel tet &
CWASPI ZERAE L, ZN5 IKKIZP 77 ¥ LARFIEHE (100%) LOT /7Y ay
RRPIEIR (92%) (it % 7~k L7z, PFGE i@t ok F. A=k 1 ¥k & B sk 3k
T100% DEAEMEEZ R LTc, £70. BRHER SHEF 7# SEs BIa T2 RA L. 1K
TR E L < BT 5 sea ZRA LTV 2, BIBEEGEHE A H 3K MRSA 1
ST573/t3523 2 A S iz,

[=%:]

B I OERERRICEENRD SN2 005, FHEH K MRSA BNEREZN L
TEk FMEHET D AREMERH 5, 4, £ < B LTz STS-MRSA [T AR T
T°5 USA300 & (35720 | ENTIEFHEI L TV 2 i G MRSA“Japanese
clone” DR % /R Lz, BIEPEMRIGH H M 508 S 4172 STS7T3MRSA (X, A&7
ET VT THBEERENH 5 BENTOHRE X W2, ENTOERTIEZRL, #
ANBRELIAENTZ O LHEEINTZ, BRIX, ENOFSEHK - el
MRSA 7215 Tre < AN KRR DO RIRIEAR L 720 . & N ORISR % KT rraetk
N bH,
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25. HRIZBITFARBED ST A I Ko U X F UE
BiaTmer-DIRAERILE B FERIZE 2 AHE

O M Ll 82 sSARMBE 2 FHEL B &K,
BH f—2 R 8!
VIR BRIEE - manfiE s, CALER B - M. IR R ER

[FE9]

20154F 11 AICHETT 7 A R U AT 2 (CL)MMEBR T (mer-DDB R E S, %
D%, AARZ GRS ECHEESMR SN, BE, CLILX, & MEFRICBW TS
FE 27 7 SRR GYE ISR D R E@RPIE . LT STV D, —F, BRIE
FICBW T, SEHRIMSCHER E L TREFH I TEBY, & FMEER~DZE
DR SINTWD, £2TC, BARIZBITDRIBED mer-1 tRERNEZRE L, F
72, CLZHAWIIRE~ORBEZP LT D720, LAY 7 Atk ~0 s
mERREIT o 72,

CraE

2008-2015 I 43 HilE S L7 KAGEE 1384 BR(BEFLZ FHIIEMK:600 £, BK:42 Bk, Fn
38 Bk, FLA6S Bk, o125 8k, B RS14ER)E V., mer-1 IGO0 E CL O
HANRZ MR AT > To0 mer-1 IR E V., EBRERFRAGE & b b iR
» Acinetobacter baumannii ~D 1z 55275k (broth/filter mating) Z 1TV, mer-1 {53
FRD CL &= MEZWIE LTz,

[t ]

1384 ¥k H 2012-2013 4RI 40 Bl S 4072 174 BR(BEFLSE FRIERK: 171 Bk, A1 R, F
R, AT D mer ARIES U, € R EURH B IR SR
720 mer-1RARETIZ. CL O MIC /X 4 1 g/ml LA E% 7~ L7=, Broth mating |2 & W K%
B~ 107~107° OHELE T mer-1 MaE L, CL O MIC 1% 3-4 % 5 L7-, Broth mating
[Nz, filter mating 24T > 72723, ZHIMMERZ S TRk IRE « 4. baumannii ~® mcr-1
DAGEIIHER S 2o T2,

[=%:]

HARSETHRES NS HERBE DD mer-1 D3MEH S 7=, mer-11% CLIZXT
DI ME AR T S50, BESAIMME LN & 72> TWDRIBE & A. baumannii
NOGEITHER I NT, b MER~OEE I DN EEZHND,
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