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[R# - &5

B R B TR 18 4 B SR Neisseria gonorrhoene O Z TR IE M § 5 M &
cefixime {RIBSZVERR penA BART OIFEHT

NSRRI Y - W WY Ik BT - PR
AR ARRRY - S5 IEAY - BT

ezt -
IR

VORI S R
SRR TR R R
Y IR AR A BEIR R

PRIy
IR B

ORI TRk A LR A B IE T

CPHC 22 45 8 H 30 HAZA - Pk 2242 9 H 17 H23)

B3 1R M B 4 EH 3R Neisseria gonorrhoeae (235>, 2000 R8I L D) cefixime (CFIX) 7 EfELIL 7 =
ARICHE B BE AT+ A 5N, TS DO¥TIE PBP2 (PenA) OHEEBEET penA
OEFIEBHIDEN A FRITER L Tw 5 L OWEPL D L. 40, FOTEREKERRENEREZ S
DNV HT P 0D B B 3 O 40l & U7 B R R (2009 4R BR) 0 S AEHUR SR 65 B SR RS Rl L
1999 4F, 2003 4E3 X UF 2006 44 BEMR OIS & Hi 3 5 & & B2, #Hio IR 8 i CRIX SRR
BT 5 penA BARF OBEES 2 AT L7z ORISR, CPIX ARy 2 2 MEERIE 2006 4F % T 96.6%
BLETTHER LT 7285, 2009 4EHTIL 474% CIKF LT /e, M £ 7 = 2R3, ceftriaxone (2313 5
BEEMRE, WTROEED 100% TH o 7255 2009 44 Tid MIC B OB LB 530 5
11720 Spectinomycin &3 L ClE, WTNOERE D BEMWHIL 100% TH o 72 Levofloxacin IH 5 5
2009 SRR ZMESRIL 53% TH Y, 2006 FFHkD 17.0% L 0, LA E 6 CHEFT L Tz, 2009 455
Ht CFIX IR Z R D penA BIEFE N L TOWE L ERE, WD Neisseria W T & % Neisseria per-

flava/sicca F 721& Neisseria flavescens O penA MIn-FIOEP L2V 7 ER 2L I L PRBD LN,

S EIHE L7z 2009 4ERRD HAMERESE S OT A4 F I 4 2 THIES T 5 A0 T 2 BE kg
1 100% CTH - 72A5 BOB LRt 7 2 2 RECIHEREZEL OO S, 4B L 2

FeNA T Y ADLEMATRE S N2,

Key words: mosaic, penA. susceptibility, cefixime, Neisseria gonorrhoeae

HEH RS e I 1 sexually transmitted diseases (STD) & L
T M7 9 3 V7 REEE & BT, BRI H I O 8 W R
THb" ROTLTHo 2, R=VY VRF FFH4 7
K B O MBI 7 = ARERL 7 LA 0 ¥
20 RESEH SN TE R, LA LARDS, 1990 F{4H%E
L8, T OSRNTEEE R B F B RE S i K Neis-
seria gonorrhoeae HSEM L, BRARAYICK & 2B 2 - T
UV 7k mE s u RO Loz, HE
BV TIRREIREE ORISR CB L, RESE
WL 2007 4B, EIERY A R bR E T, FA2, 2000
SEELE D B 7 cefixime (CPIX) RO N. gonorrhoeae

D, NSRS T E BRI E Ho T 5™, 20

L9 DS, BAE HAROMRISEBN - Bl A Mo 4
ORI E N T B HEANG, T = LR IO ceftriaxone
(CTRX), cefodizime (CDZM) BXOVEHT I/ Zyad ¥
F3 spectinomycin (SPCM) OIEREMFLHIE 3HI & 2o T
5,

AP T N. gonorrhoeae VBV AT 7 = b REREEME
LD FEB S NIED B L ), bbbk ZF OGS Lo
HaEBFL, ShHOW T PBP2 ORLERET CTH D pend
OEIERIIDEF 4 7 RRICER L, PenA (PBP2EE) O
T 3 BAELL TSI L EROLY, 7 = 5%
SRS Lo BIEE, Sk, BN E 22 CE RO
A &N, N. gonorrhoene O penA SBIERFIEF £ Z ERL
TWAHIEHWESN TR, £z, penA BIRFOEF

HCRUHS B X 16 A 3-25-8
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Table 1. Oligonucleotide primer used in this study

Oligonucleotide Primer

Sequence

F1 5
F2 5
F3 5
B4 5
F5 5

R5

"TCGGGCAATACCTTTATGGTGGAACAT-3
-GAACGCCTGTCCGAGCTTGTC-S
-ACAAGGCGGTCGAATACCATC-3
“-TATACCGCACTGACGCACGAC-3'

5 -GACAGTTTGCATGCTGGAGA-3
F6 5 - TACTGCTGGTGCGGTAGATG-3

5 -ACAACGGCGGCGGGGATATAACT-3
5 -AACGCCCGTTGACGAACTTGC-3

R3 5 -CATCGCGCACGGGAGACGGTC-3
5 -GCGAAAGTTCCAAACCTTCCT-3
5 -CCGTCATGGGTCAAGACAGTA-3

A 7 BENRE Y PenA @7 3 7 BRI O AALIZRRE A D 23
Tl hh D ZEDHERSRTELYNY, o bl
R b Oy — 2 X BB, TRE Thith it
LT &7, Mo Neisseria JEWTETd B Neisseria perflava/sicea
F 7213 Neisseria flavescens @ PenA (ZHERL L /2B 4 7 225
EHELLDTHE,

A, 2008 4F 11 H ~2009 45 4 FS 70 S 708 BRER AR bk
(2000 4EH) OBERRZ R ME L, ThETORIHRHE
Wy 5 & & B0, #iimR s s CRIX R/ B
7% PenA OT7 I/ BERE P~

L MR e FE

1. EH R

FURTR S R R B B i e 2 & DML AR RE o0 P B
HT 1999 4E, 2003 4F, 2006 B L U8 2009 Gl aoHEE R
72 U5 - kPR DR 8 98 Hl 2R Neisseria gonorrhoeae O % 1L E
AL 4L Bk, 58 BR, A7 Kk & O 38 MRE HI v 7o, BEERHR IR
14 Modified Thayer-Martin selective agar (H A7 |
oo T4y F vy oA BD, M) AR L, Bio-
Bag environmental chamber (type C, BD) AL T
[FE R Lok, 5% CO. T T 35T, 20 Iefiksag
L7zo Bk, Gram H:fh, oxidase tests 3 & UF catalase
tests # FEE L 720 B 512 Chocolate I agar (BD) 1Z4E%
&4, Gonochelk-II kit (EY Laboratories, San Mateo, CA)
THE AT - 720 57 L 72 N. gonorrhoeae 1& A F 4 3 )b
7 T-80TC I THRAF L 72e &1 B 5 i B B-
lactamase #¢ 42 12 B-check (Nippon Bio-Supp. Center,
WHD) THEE L7,

2. f8 A

Penicillin G (PCG, BIWE# gk at, Hu0. clave
lanic acid/amoxicillin(CVA/AMPC, #57V - A3 A
75 A4 et D), cefixime (CFIX, TATF I A
e ARl R0, cefteram (CFTM, &b 13
FRaal, WHD, ceftriaxone (CTRX, Hrdb B a4
K #HO, cefodizime (CDZM, #hkBdEpkalantt, #
50, aztreonam (AZT, T —+ 4 ¥ &k, HH0) . spectin-
omycin (SPCM., ¥ 7= 7N v F Iy v Bflls

*, HED. levofloxacin (LVFX, #—=3pkaCat:, W
50, azithromycin{AZM, 7 7 A F—#al &, Wi,
tetracycline(TC. ¥ 7' 7N FY v Iy pats
FI IS ARV

3. FEHIESE RO E

£ 4E JE R 28 Bk & Chocolate 1T agar SFH 5 b L2 Hill
WL, 5% CO, FT35C, 20Mssa8 L /2%, Clinical
and Laboratory Standards Institute (CLSI) @ %4 F3
A rcdoE, 1% Iso VitaleX (BD) %& ¢ GC agar
base (BD) % H W7z 88 REHA RS T MIC 2w L
7oo B W OEE 13 10" colony forming unit (CFU) /spot
EL, 5% CO A aR—%—T35C, 20 Wisae L,
WA AET ORD SRR WEVNEEZ MIC & L7z F
7z, CLSI ¢ MIC Interpretive Standards™ 22 %, %
AN, FERIESEER RN L, B, LVFX 22w
TR ED iz, ofloxacin (OFLX) @ MIC Interpre-
tive Standards & Z# 1w L7z,

4. CFIX [RJ&ZVE N. gonorrhoeae @ penA MAZ T O fif

#r

2009 4E 5 HED CFIX AR (MIC @ 05 pg/mL 33 &
F1ug/mL) @ 108 (NG-130, 132, 135, 136, 137,
143, 146, 142, 139, 148) 22T penA MIRT % AT
L 7z, Modified Thayer-Martin Agar 127C 23 E:lij, 35T
5% CO., FCHaE L7z BHLAWA 100 uL &% Wik
(10 mM Tris-HCI pH 80, 1 mM EDTA. 1% triton-X)
WA S & 721, 100T 10 20 n#kdk 15,000 x g T 10 4
L, Z0 Liii% PCR @ template & U720 penA iz
DEErY, THE TOWE VLT E, oligonucleotides
primer @ Fl (forward sequences) & R1 (reverse se-
quences) (Table 1), # X 0" Ex Taq polymerase(% #1 %
INA A BRAEAE, ) 2w PCR TR L 720 PCR
294C, 2 MoEEo#K, 94T, 30FoEtk, 55T,
BT =—1 7, 72C, 35MOMEEL 3041 70
ozt BHICT2C, 15 HOMMEDEHTIT- 72,
BAMR S N7z penA AR @ BT 12 oligonucleotides @
Fl, F2, F3. F4, F5, F6 B LT RI, R2, RS R4, RS
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@ Neisseria J& T
Bank accession no. X76422),
(GenBank accession no. M26645 ),
NCTC 10294 (GenBank accession no. X59540) @ PenA

21 A

I S e CFIX MU vk GenBank ac-
cession no. ABO71984) 3 X TF NG-122 (2006 4
N7z CFIX OB Mdk) @ PenA LB L 720 72,
S A N. perflava/sicea 16541659 (Gen-
N. flavesceris NCTC 8263

< "‘/\-E& {g

%

S

Neisseria cinerea
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Table 212, £/, %
JWRT. 4B, B haama% AR OE A
41 ¥k 24%,
D 4.3%.
1999 4

i XU 2009 41

2003 4

2009 4F © 0/38 Fk
=g e e S :/ﬁg:f”‘
LVFX O MICxfiZ 8 ug/mL &

m%%%%*

i 3/58 Bk

& 1999 48
52%.

% T

S

VOL. 59 NO. 1 Cefixime fREZE N. gonorrhoene penA #ART- O WP 19
Table 2. Antibacterial activity of agents against clinical V. gonorrfiveae isolates
1999 (n = 41} 2003 (n = 48)
Antibacterial - ) -
agent MICs0 MiCoo MIC range MICan M MIC range
® {ug/ml) (pg/mb} (ug/mb) {1t g/mlL} { g g/mb) (g g/mL)
PCG ND ND ND 1 4 003~
CVAZAMPC ND ND ND 0.5 i 0032
CFIX 0008 2 003 05 - 0.002-05
CFIM 006 - 0125 05, 0008~ 1
CTRX 0008 ‘4: (3061 {06 005 0125 40020425
ChEM "’(3;03 e 0.002 0:5:; . 003 RS 0.002+0.125
ALY <025 0068 025 4 0,038
SPCM 8 ] a-16 8 16 2-16
LVEX 0.5 8 0.002- 16 4 8 0.004 - 16
AZM NI ND N NI ND ND
TC ND ND ND ND ND ND
2006 (0 = 47) 2009 {n = 38)
Antibacterial -
acent MICso MICan MIC range MICse MICan MIC range
® (ug/mL} {ug/mkL) {4 g/mL) {1g/mL) (ug/ml) (pgiml)
PCG 1 4 00664 1 4 (.06 4
CVA/AMPC 0.5 i 0.06-2 1 p 0.125 -4
ORI L 0.125 004025 0.5 SO008 1
SEFTME i s 098 e 0.004~1 0.25 ©0.004-1
G GIRX 0.03 0.0
CDEM . : 125001 ! E
AZT 4 TOBT =g g 012516
SPCM § 16 416 16 8§32
LVEX 4 8 0.004 16 8 8 0.002~ 16
ALM 0.25 0.5 0.008 1 0.5 i 008~
e 1 2 0.06- 16 i 4 0.125 - 32
Shading shows antibacterfal activity of oral and parenteral cephem antibiotics and monobactam antibiotic.
Table 3. Percentage of susceptible strains of antibacterial agents in clinical N, gonorrfiveae isolates
) Bercentage of susceptible strains in
Antibacterial Breakpoint MIC . .
s 200¢ 006 9
agent (1 g/mL) 1999 2003 2006 2009
(41)° {58) (47) {38)
PCG 0.06 N.D. 17 4.3 105
CFIX (.25 160 96.6 100 474
CTRX 0.25 100 100 100 100
SPCM 32 100 100 100 100
LVEX* 0.125 415 17.2 17.0 5.3
& CLSL " No. of strains, @ Assumed from OFLX breakpoint MIC
(Table 1) 2RI, Dragon Genomics Center (# 7 5 E D EAT 72,
XA F B, THET) ST o oo MR T ORENT th o # S
T I ERICHER L, N. gonorrhoeae LM306 (f\w 1. SEAE2TE
v & % PR Bk GenBank accession no. M32091). 1999 457 & 3~4 45 [ 1 B 0> 1999 4E, 2003 4E. 2006

MRS BT B SR AR

FHANZHT B BZPES % Table

/

2006 4F ; 2/ 4(
0% THoTe
8D {3" FEAERD b,

L
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NG-142

NG-139 A 5

NG-122 §

NG"’“ 30 & b4

NG-132 - S

NG-3 S .

LM306
NG-142

NG-138

;x:x

NG-122 ?:« R ,’

NG-130 - \

NG~132 .

&6,3 cvmson fforam o K

T gwi;w&‘ﬁ}?}’: .mzﬂ,, — Mb;&} Q. S— E.W [——

LM306 QKSSNVGTﬁKLSAﬁF%@gEM\‘BFYH%LG ! GVRMHSGFPGETAGLLR&WRW%%! EQHMSFGYG&QLSLLQLARAYT%LTEE)G!LLPLSF EKQAVAPQGKR ;E;KESTAE(%RELWSVTE 478
- § £ & . y £ ;“..,WM. B O

NG-142 -y
NG~139 [ B-TRK B Y
NG-122 H-TPK Dt
NG-130 H-TPK AT
NG-132 b TP i
NG-3 He-TRE B—¥
L3068 PGGTGTAGAVDGFE)VGAKTGTARKFVNGHYKBP;KHVATFiGFAPAKHPRVWAVT]DEPTAB{G‘!YGGVVAGPPFKKiMGGSLmi.& SPTKPL?-AAA\‘KTPS* 581
NG"1 42 L
NG-13¢ A B
NG-122 A g e
HG-130  A-oeomees | Y Y i
NG-‘[ 32 & oo T s e Y s s B §f e
HG-3 & [ oV o 1
Fig. 1. Amino acid sequences of N. gonorrhoeae PenA with reduced cefixime susceptibility isolated in 2009 and before.

LM306: penicillin-susceptible strain, NG-142, NG-139, NG-130 and NG-132 (isolated in 2009), NG-122 (isolated in 2006) and NG-3
(isolated in 2001): the mosaic-like strain with reduced cefixime susceptibility. Active sites of serine residue (SXAK, SAN and KT

conserved motifs are indicated by underlining. Dashes indicate amino acid residues identical to those of LM306. Asterisks are stop

codons.

7 x 5RO CFIX, CFTM @ 1999 E 4 #if k5 5
MICs, MICyfifild & 124t < (Table 2), CFIX S
W PESRIL 100% Tdh - 7z (Table 3)o F72, WL 7 =
LR CTRX KT A IS 100% “f% o TR,
BNy Y ARTHIEAZT O LT, I AR
O ERAYE F 40Tz (Tables 2, 3). 2003 :ﬂ:c b
LwIho g-9 7 ¥ A %3S MIC range O Sl B~
DY & MICe i EAPED SNz 72, LVFX
TlE MICHo D 2 5 7% A FRATES &7z, 2006 4505k
Froy ez P13 2003 SR 4 fEvR & L TP o 88 R b
KEREEOR TS LR h-72 L, 2009
ERRO AT 2006 A L LIS 5 & Bk 7 = A4
WACFIX) B LU 7 2 & %3 (CTRX, CDZM)

B AEEHOK TR LNz, B fn CFIX, CDZM
O MICulidsEhE 4 58 X U2 512, CFIX, CTRX,
CDZM @ MIC range I Bl A% F 1 *i‘” n4fs 245 4
IR LTz (Table 2) #1107 = 205838, CFIX
VAT B 2006 45 F T REIERIT 966% LR THER L
TW7zhs, 2009 AR50 EERETlE 474% 16T L7 (Table
3)o 2009 fEGEERRIZK LT, T = 2R3 CTRX

& MIC 24 TS ML B AS O b b oo, %
PEE R AR 100% Tdh - 720 SPCM LZHF L CHd 1999 41
moH 2()()9 SEETOSERRT R E R S
ST, RS MEERIE 100% TH Y, SPCM iR o 3L
32 ﬁ%i_l“"‘ W B d oz, LVEX S LTk
FEFEA T 999 HITIE 415% Td - 7205 AT L,
zoo9 EEEE 53% LTRSS SIS LT/ (Ta
ble 3)o

2. CFIX {RE&ZYE N. gonorrhoeae @ PenA Bt DAL H

X S ;@ﬁwpg.

2009 4R 40k CFIX AL E 10 #:00 PenA 377 4Co
H\’C%ﬁ"{ IRERMED s, BRI RO

IFEAERE—TH o 72h5, ABAY PRI B A 7 A5
f)*‘i,w%m (I E&ardo (LA OBENT2/88 —
YISz, 10 B 34k (NG-142, 139, 148) #°1
7 HE (NG-130, 132 135, 136, 137, 143, 146)
MEITH -7, Fig L ICEGEGEE S hetko ) b, 1RO
NG-142, NG-139, I ?!&60 NG-130, NG-132 2B 57 3
J R E R

1AL 2008 SR b vb vl

L 72 NG-122 (2006 42
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10294
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LM306
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NG-132
1854
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NG-132
1884
8983
103594
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DV -G L
P L YO OO U — - y .
- TPE foy s (B - 7 oS-
i s § e m oY & [+ i L J—
H-TPK. Dy §ere -y
e st i e gsx,m"w,gﬁw S L § o m{}& . y
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& LY e
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Fig. 2. Amino acid sequences of N. gonorrhoeae and other Neisseria spp. PenA.

LM306: penicillin-susceptible strain, NG-142, NG-139 and NG-132: the mosaic-like strain with reduced cefixime susceptibility iso-
lated in 2009, 1654: N. perflava/sicca 1654/1659, 8263: N. flavescens NCTC 8263, 10294: N. cinerea NCTC 10294. Active sites of serine
residue (SXXK, SXN, and KTG)-conserved motifs are indicated by underlining. Dashes indicate amino acid residues identical to
those of LM306. Asterisks are stop codons.

GrHET

A, TLALIE 2002 A2 2 #E L 7 CFIX A2 Pk Foo INHIZH LT, CTRX @ MIC fifiid 0.03~0.12 ug/

NG-3 (2001 E578ER) LZIZH—O7 IV RERTH-> mLTHY, HEHRFZPREEL LA L ToLd,
7z (Fig. 1)*", %l 11 EIO NG-130 iift@ 9¥ETABIL ATCC 19424 #ko> MIC i (0.00025 ug/mL) (2~

72 Q2UAE BN, B ERE 7 3 7EQ) % PRI 1128-1/B12 1 KF L7z 8510, IThETofd
AT LT w7, G458 2534 T co»f;k WA BT, 1 BT v GBA6S 2B A 6 17z NG-142 #C L,

THRO 1# NGM2 TRRE S, IhETKHREOLRY BETLARIE Lo
G546S DHEMDERD B /e (Fig 1. GenBank Accession 9RO 7 = LT
number :

7 = L0 4 3HNCH L, ko
WAL D b B BT 1-1/16 O
ABB36877 & LTHEEF . I e CFIN Mt M2 L4 (Tabled).

Z P Bk 0 PenA & il @ Neisseria i% @ N. perflava/sicca . #E ®
1654/1659 (GenBank Accession number : X76422), & % 1999~2001 AE 41, B IREREE NS HHEE LN

Wik N. flavescens NCTC 8263 (GenBank Accession num-  gonorrhoeae O % 7 1 2 /A5 § 5 5 KL DS FRIK
ber : M26645)  PenA ICHEM L TH D, WFNROHKIZE  WIZKEZREIC G > TB Y, € ORI HE R
YD TS N, gonorrhoeae \IAZRRD H LG G200 ParC GyrA OERTH 5 T EHfr i Twiz £z,

738 (I312M & V316T) WD O Sz (Fig. RN, W EREHRO B2 BIRE TH 2R 0L

2)0

T ASBBICH LT, RSN ERT N gmmrr}meae

PenA DM 247 o 72 CFIX A& EYE 10 BRig 37)C OHIATELD 5 FRD T2, BT SRR RS
LVEX 128 L ClETd -7z (Tabled), F7-, CFIX B e & O E PR o BB TR T 1999 E X Y AR L

D MICfild 05 pg/mL & 5 Wik lpg'mL THY, bbb =45 ADOREFTIE, 1999 FE 0
7o LR AEMOATCCIM2AHRIZ BT 5 MEC ’fiﬁi CFIX @ MICwfii 7 % UM Z MIC range & € 11 €1 0.03
(0001 pg/mL) & e, BEPEIE 1/512-1/1024 120 weg/mL, 0.002~0.125 pug/mL THH DR L, 2003 T
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Table 4. Antibacterial activity of agents against clinical N gororrfioeae isolates with

reduced cefixime susceptibility

MIC (g g/ml)

Strain " - -
PCG CFIX CFIM CTRX ChzM SPOM EVEX

NG-142 i 1 i .12 0.5 i 8
NG-139 i 5 (.06 0.12 16 8

- 148 4 0.06 0.25 16 8
NG-130 2 0.06 0.12 16 16
NG-132 4 0.06 0.12 16 8§
NG-135 I 0.06 0.12 8 4
NG-136 4 (.06 0.12 16 8
NG-137 4 0.12 0.25 16 16
NG-143 2 0.5 .06 0.06 8 16
NG-146 0.5 0.5 0.25 0.03 0.03 16 4
ATCC 19424 0.004 0.001 0.004 0.00025 (.00025 2 < 0.004

105 pg/mL, 0.002~05 g g/ mL & MICuH, MIC range
ERMEEE R ER 164, 45 LA L, She okl
7 2 LSRHII T BRI A A = X Ld IR
Bl o T dp o 7 if)‘ N. gonorrhoeae “TIEHEA PR
R T OMAEDHER BA0TE Y N, Divbiuid
/mzmdﬂ‘M%mmaﬁuwt%VmA%ﬁW%ﬂ
fid, EREEEEO TR L 2 OTE v LB R
Tw/ze & ZC, N, gonorrhocae OIEFFELAR > 7, MurC-
MurD-MtrE efflux pump @ mirR #z T-38 M % RT-PCR
AR DT LAt W R A A D T E L
o7z, 072, N gonorrhoeae penA (2B T H D345
WAL B9 77 LERPEOREICETE, 72
SEAE MR D penA BT 2 QO THE Lz & 25,
SIHFIEE M L R Y, o> Neisseria JE 1 FLO
penA EBLL 7o b e A 7%‘:}3@“% S
[ 7‘:"17, FDOH, AHOBHL LT, WILTL SR
A s, 7 o A HIEEE N tgmwrrlme*ae 2]
AL t"f Rk AL
7 LB RS H O penA MR T OEF A4 7§k
14 Fig. 2 LR L 71 I4Z, MWD Neisseria J8, F#IZ N. per-
flava/sicca Ibm 1659 & % v & N. flavescens NCTC 8263
? penA A FIZHEULTEBY, & MERATINS R
Ft (s 725 N gmzom'home ANORART AR D
PBPZ2 784 oIl R o 2b D EEZ 6N THBEY,
PBP2 M0 id C K3 @ transpeptidase B A A >
LIprme L, f"‘x“(ﬁ”ﬁbé’] #H0 3O EF— 7 (SXXK. SXN,
KTG) &34 o SXXK EF— 71k, M%éxnwkxai
20007 3 Y?x Ser310 & Lys3I3 & HATW A, &
AN Y fii"*"«'“’ R 2 TR EEZ NS IEER
A (I312M & V3I6T) &, N. perflava/sicca % 72 (& N.
favescens & OM{A-FBALF L S, SXXK £F—7
Y BRI R E BB 52 Twa b D
R R NI, F i RO ETA 2R LD
e g s, 7 = LGRS I BB T

Yo

ATVBLDEEZ OGN, L Lads, 7z b
ﬁﬁk&*ﬁ}i‘(fﬂ IR B LA GRASS HERLEL, KTG &5 — 7

FHEAZiiil LCwb S oo, 0 Neisseria I o3
& 13?‘ b ohaial oy, FAERE EBao x‘fﬁ% N
e i &% N. gonorrhoene DHRKNE DO EERZ HILTW
B

20(39 A4 CFIX AR 10 ko) PenA 139X
HTEwrd 788 75%33,&’)532‘1,/175* [ Hleal iﬁ*b\fwrflﬁ <
bh?bim‘%“}%i*x PELTELLOEF - Th ol TG
ORIE$TI312M &V 316)’{‘ BELE DU L, GB45S &
BhFh, wiThopkc \wwﬁk;%%<7ﬁﬁi
‘Xa’i‘?) PIIZ B 4 7R T e BWRDH 5 ]
BT S AN (Fig D) e ok lz
L T b s, ARG LI EW A 2 oy
ik 7 = ARG I o T b D B E R
Sz, g7 M ONGI30 Mo 9k Ta Sz
Q2U4E OERD L {, WM U7 3 /B (Q) 2
L Tw7z9% Takahata 5% mosaic-3 D74 — > L
HYLTBY, BB ERTE R 71.\, Lo, 1o
TR (NG-142) Tl E Tt o v G465 il
TRARELHERD BTz,
20(}() HE 43 B PR 0 B8 A 2003 SR BERR & i“E: L

RO ff!\ﬁ{j WBOTH MIColi s i & kEh
WEEOI T IR b d o ;f’:f;,« Ll ‘)()( SR
PROEZ ML 2006 A L iR 4 &, b 7 = AR
(CFIX) BNt 7 = 5% ,é, {CTRX, (,D,{Mi hf
T BRI AN S, 2
BRI TIX B 1 7 k% h@kﬁéﬁﬁﬁuﬁm
SrEEEE ORI L A b0 LEZ 5N LAY MIC range
PR LSS DT, #ia ey 4 7 ((%“346“3
PR B & F 0B EE 2 STz ), 27 x4
MBS L B & LT, pen AV B mitrR. mrBlb
ponA 7 EOERIZMT AT S Y, /‘”{7{" TSI
DWTHWP LML T T EPREEEZ L,
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Susceptibility of male gonococcal urethritis-isolated Neisseria gonorrhoeae
against antibacterial agents and penA gene analysis of strains
with reduced cefixime susceptibility

Shoichi Onodera”, Hiroshi Kivota”, Katsuhisa Endo”,
Hiroyuki Ito", Takahide Hosobe”, Kunitaro Sanuki”,
Masaki Yoshida”, Mariko Takakura® and Masahiro Takahata”

" Department of Infection Control, Jikei University School of Medicine, 3-25-8 Nishishinbashi, Minato-ku, Tokyo,
Japan

* Department of Urology, Jikei University School of Medicine, Aoto Hospital

¥ Department of Urology, JR Tokyo General Hospital

" Kuden Clinic

¥ Hosobe Clinic

¥ Research Laboratories, Toyama Chemical Co., Ltd.

From about 2000, male gonococcal urethritis-derived Neisseria gonorrhoeae strains tend to show reduced
susceptibility to oral cephem agents such as cefixime(CFIX). Many reports find the base sequence of the
structural gene penA of penicillin binding protein(PBP) 2 to be mosaic in these strains.

We measured the susceptibility of 2009 fresh clinical strains isolated in the Tokyo metropolitan area to an-
tibacterial agents, using CLSI broth microdilution method, and comparing it to results for strains isolated in
1999, 2003, and 2006. We also analyzed the base penA gene sequence in 10 strains newly confirmed to show
reduced CFIX susceptibility.

Results showed that 96.6% or more of strains isolated before 2006 were susceptible to CFIX, compared to
only 474% of 2009 strains. Although 100% of strains were susceptible to cephem injection, such as ceftriax-
one, the distribution of minimum inhibitory concentrations(MICs) of these agents indicated a trend toward
reduced susceptibility. The susceptibility to spectinomycin was 100%. The susceptibility of isolates to
levofloxacin in 2009 was 5.3%, suggesting further resistance (17.0%: isolates in 2006). For the penA gene of
strains with reduced CFIX susceptibility, we analyzed mosaic-like penA gene changes. As a result, the
mosaic-like penA gene similar to other Neisseria genus species, such as Neisseria perflava /sicca or Neisseria
flavescens, were recognized as in past reports. These mosaics-like changes were divided into two patterns.
with or without a mosaic variation after PenA, A549. This mosaic variation was almost the same as we re-
ported. All agents recommended in guidelines by the Japanese Society for Sexually Transmitted Diseases
showed susceptibility of 100%, but a trend toward reduced N. gonorrhoeae susceptibility to cephem antibiot-
ics is continuing, suggesting the necessity for ongoing observation.
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IS HUR IR O S REEU R ZE TR B R 1k

—2006~2010 4F5- bR Joi—

@ﬁ%@ }%/\'1} . /J\ T‘}“H
R

SiEH -

L @5)\&‘ i U PN

S TEY

VIR HURURR 0 B A R R

g A

P HCRCE R RO B IR T B R AR R

R B B S R
¥ MR b
YRR

(P 23 9F 3 H 24 HEEH -

AR AR I R B R B R R
e 23 4 4 H 7 HAREL

2006 4E X 1) 2010 4F F CICHRFGERE S ERCEM R 2 S O E R o B B 12 0 il vk R
WA O oS NI 156 £k (2006 48 47 Bk, 2007 47 23 PR, 2008 4F 18 Fk, 2009 4F 38 B, 2010
30 M) OBFIEHNIN T 5 WA WAL, ToOBMERE L.

HF 4 A 1T penicillin G (PCG),
cefteram (CFTM),
(SPCM), tetracycline (TC).

50w —YOFESGhETEL .

ceftriaxone (CTRX),

clavulanic acid/amoxicillin (CVA/AMPC),
cefodizime (CDZM),
azithromycin (AZM) B & U levofloxacin (LVFX) @ 11 ## & L, p-

cefixime (CFIX),

aztreonam (AZT). spectinomycin

ZOfEH, PCG, CVA/AMPC, CFTM., AZT, TC, LVFX O#E I3 2 MIC IZZ @ 5 4/ TH

flE& R L
mL, 012 pg/mL
!}ﬁig il TK"‘fCQ

Cdh o T2 DH,

Ui RA LT d o 72, CFIX 0 MICy B & OF MICw X, 2006 4EClEF -2 006 ng/
2010 4E T E H 12025 ug/mL

EEALTHEY, B S 512

7z, AR CTH B CTRX & CZDMIZH L T % MICw & breakpoint LF TH 5 & D O MICx &

MICwCHE-dEDoH Y, HEIE T s oA

Key words: Neisseria gonorrhoese, male urethritis,

R OSBRI LI Vo ST 1980 #ERIT1E
=¥y =¥ HEAM (penicillinase-producing Neisseria
gonorrhoeae + PPNG) 12 & <= 2 Vi, 1990 4F4ULC
7w ik, & LT 2000 AEARISIERETE 7 = AR
A B, -0 e FosERIEE L LoD
Hbho TOIW, WMHOIEHKZHET —~XA T 0 AZE
ECh Y, bibdd T 1999 4705 2004 £ T2
HRL T s ok o BRI A L, &0
7w AR T DH D cefixime (CFIX) & cefteram
(CFTM) Ol Lz &2 WG LY, 6122
N & CFIX i AT penA BIZT-OEW A 2 BT
BHHTERWHELCELY,

ZZTHTb DI, IR O LI 2006 4F X

D) 2010 4 F T 5 45 S TR Ay R R R e U o
o B UM EHREE o B Bl OB S e, SR

LTI L0205 EE L 6N,

drug susceptibility

B % S8 H R O BRI AR 2Bl Rk 156 koo RN 3
T HMHE SR WAL, FOBROB R R Lz,
xR & A o F IR S ME R R 0 434 & B R

2006 4 47 #2007 4 23 ¥k, 2008 4F 18 #k, 2009 4F 38

R, 2010 4E 30 R TH - 720
Z AL S O EERR ISR & penicillin G (PCG). cla-

vulanic acid/amoxicillin(CVA/AMPC), CFIX, CFTM,

ceftriaxone (CTRX), cefodizime (CDZM), aztreonam

(AZT). spectinomycin (SPCM). tetracycline (TC),

azithromycin (AZM) B X U levofloxacin (LVFX) @

11RO R/NEFRILRE (MIC) 14 Clinical Labora-

tory Standards Institute (CLSI) (Z#8 U 72 98K PHA R

EUCHlE L, AZT, AZM DAL SERNC B LTk CLSI
HYERSE L7 breakpoint’ AT OB ME 2 B2 W & Lz,

F 7=, CFTM @ breakpoint (& CFIX & [ B, LVFX

VBRI R R 4 R 2-1-3
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Table 1. Distribution of MICs of each antmicrobial agent against N.gonorrhoeae
agent vear Noiof MIC range MICso MICy breakpoint | rateof sfxscepiiizlre
! straing (ug/ml) {ug/mL) (ug/ml) {p/ml) strains(%)
2006 47 0.06~16 i 4 4.3
2007 23 0.06-2 8.5 2 4.3
Penicillin G (PCG) 2008 18 0.06—4 1 2 0.06 5.6
2009 38 0.06~4 i 4 105
2010 36 8,124 1 4 4]
2006 47 0.002-2 0.5 1 6.4
o o . 2007 23 0.006-1 05 1 43
z’é‘\i};’ﬁgﬁ;},g‘)‘df Amoxicillin o444 18 0.06-2 0.5 2 0.06 56
2009 38 0.12~4 i 2 {
2010 36 0.06~2 .5 2 2.8
2006 47 - 0004025 0.06 0.12 100
2007 23 00027025 006 025 100
Cefixime (CFIX) 2008 18 0.004-0.25 0015 0.12 0.25 100
2009 38 0.008~1 0.5 0.5 47.4
2010 36 0.004-0.5 0.25 0.25 96.7
2006 47 (0041 0.12 0.5 787
2007 23 £0.002-0.5 0.2 0.25 95.7
Cefteram (CFTM) 2008 18 0.004-0.25 0.06 0.25 0.25% 100.0
2009 38 00041 0.25 0.5 579
2010 36 0.008~1 0,25 1 63.3
2006 47 £0.002-012 | 003 0.06 100
2007 23 £0.002-0.12 0.015 0.06 100
Ceftriaxone (CTRX) 2008 18 £0.002-0.06 0.004 .03 0.25 100
2009 38 0.004-0.25 0.06 0.12 100
2010 36 0.002-0.12 0,03 0.12 100
2006 a7 20002002 | 0.06 0.12 100
2007 23 =0.002-0.12 0.015 0.12 100
Cefodizime (CDZM) 2008 18 %=0.002-0.06 0.008 0.06 0.5% 100
2009 38 0.004-0.5 0.06 0.25 100
2010 36 0.004-0.25 0.2 0.25 100
- 2006 47 0.03-8 0.5 4
2007 23 0.06~8 2 4
Aztreonam (AZT) 21108 18 O43~8 2 8 -
2009 38 0.25~16 4 i6
2010 36 0,038 4 8
2006 47 4~16 16 16 100
2007 23 4-16 16 16 100
Spectinomycin (SPCM) 2008 18 832 16 16 32 100
2009 38 8§32 i6 16 100
2010 36 832 16 16 100
2006 47 0.06-16 1 2 19.1
2007 23 0.06-2 i 2 50.4
Tetracycline (1C) 2008 18 0.12-2 2 2 0.25 27.8
2009 38 0.12-32 1 4 158
2010 36 0.12-4 1 4 16.7
2006 47 G.0081 0.25 0.5
2007 23 0.004-0.25 0.03 0.12
Azithromyein (AZM) 2008 8 0.004-0.5 0.12 0.25 -
2009 38 00088 0.25 1
2010 36 0.03-0.5 0.12 0.5
2006 47 0.004-16 4 g 17
2007 23 0.008-16 4 8 26.1
Levofloxacin (LVEX) 2008 18 =0002-8 4 8 0.125%* 27.8
2009 38 £0.002-16 8 8 78
2010 36 0.008—8 8 8 20

* breakpoint of cefotaxime was substituted

* ¥ twice value of breakpoint of ofloxacin
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Yig 2

@ breakpoint (& CLSI @ % ¥ 72 ofloxacin @ breakpoint
D12 L, o WO -7 2 ¥ A fga =
Pod 7 4 SEICTIE L 2.

PCG, CVA/AMPC, TC. LVFX 28 5%
FLBOBD 0~105%, 0~64%, 158~304%, 7.9~
278% LI L THELOESDEFHDLOD, T
NHIETH - 720 AZT & AZM @ breakpoint 1& CLSI
CEHE S NTE S TREIROBEHILTE 2w, Ta-
L, AZT O MICy 3 L U MICkx B D

1999
2000
2001
2003
i 2004

2006
2007
2008
2009

MICs distribution of CFIX.

1999
2000
2001
2003
2004
2006
2007
2008
2009
e 2010

MICs distribution of CTRX.

B 05~4ug/mL, 4~16 ug/mL &<, AZT 2%k
Wk LA e U CHBMEAMR W 2 L AR S iz, 72,
AZM @ MICwld 012~10 pg/mL E4HIZ L » TlESH D
ENHY 2 g WAHESHEO Cmax Th b 124 pg/ml* %
T o T Az A, 2009 4R 0 MIC A 20 pg/mL & 1.24
pe/mL DL @RRDY 2 ¥R (1.3%) 3o b7z, #lik 7 =
LR CRIN W L ¢ & 2 1 38 T 2009 48 0 &
474% LT L2 b oo, FRUSMNOETIE 96.7~100%
EEETH oz, L L, CFIX @ MICw$ & T MICw
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FALE, 2006 ETIEENEN006 ug/mL, 012pug/
mL THo7zb D, 2010 4E Tl & 12 0.25 ug/mL ~
L LERL, MICoh Tid 2%, MICxTld L 5%‘75?};5‘3« L. Fig.
CLIZIRT S, B AT 7 P LTwA Z L HURE R
Nize CRIXEM UL 7 2 2 RETHH CFTM I
CFIX X 0450 a2 Tl 2000 46208 57.9%, 2010 4EA
633% VI MR TH o7

H AP e S S OTERAES BT - WA Fo 4 >
(2008 4E)% o 3% 3 C & A 5 H B W 3 o CTRX,
CDZM # LCSPCM B L Cid, RS 3Tl 2006
SEDLBE 2010 4E F T 100% ATz, SPCMIIZ L
CTIEHRAELLSEMEZBLCMICB XU MICHH E b
1216 pg/mL & —EHOAMERLTEBY, Wik fbom
Mt 2o 72 CTRX & CDZM I LTt MICy 12iE R
BRI OO, MIChd MICxIZEDEDDH
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Drug-susceptibilities of Neisseria gonorrhoeae strains isolated from male patients with
gonococcal urethritis against antimicrobial agents
—Comparisons from 2006 to 2010—

Katsuhisa Endo”, Shoichi Onodera”, Hiroshi Kivota”, Hiroo Suzuki”,
“Takahide Hosobe”, Tatehito Naruoka” and Kunitaro Sanuki”

Y Department of Urology, JR Tokyo General Hospital, 2-1-3 Yoyogi, Shibuya-ku, Tokyo, Japan
# Fuji City Fuji Central Hospital ‘

¥ Department of Urology, The Jikei University Aoto Hospital

# Department of Urology, Kosei Hospital

¥ Hosobe Clinic ‘

¥ Departmentof Urology, The Jikei University Third Hospital

We investigated the drug susceptibilities (to penicillin G(PCG), clavulanic acid/amoxicillin{CVA/AMPC),
cefixime(CFIX), cefteram(CFTM), ceftriaxone(CTRX), cefodizime(CDZM), aztreonam(AZT), spectinomycin
(SPCM), tetracycline(TC), azithromycin(AZM) and levofloxacin(LVEFX)) of 156 Neisseria gonorrhoeae strains
(2006: 47 strains; 2007: 23 strains; 2008: 18 strains; 2009: 38 strains;2010: 30 strains), which were isolated from
male urethritis patients at The Jikei University School of Medicine and related hospitals of the Metropolitan
Area between 2005 and 2010, B-lactamase production by the strains was also examined. The antimicrobial
activities of PCG, CVA/ AMPC, CETM, AZT, TC and LVFX were consistently low during these 5 years. On
the other hand, while the MICs and MICQ(} of CFIX were 0.008 1 g/mL and 0.03 ig/mL, respectively in 1999,
the values [both MICw and MILQQ} mcrcased to 0.25 wg/mL in 2010, mdmdtmg the acquisition of CFIX-
resistance. The MICs values of CTRX and CDZM were close to the MICuw valum, suggestmg the potential
emergence of CTRX/CDZM-resistant strains of N. gonorrhoeae in the near future.
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ORIGINAL ARTICLE

Examination of the correlation between the manual and
automated serological testing methods for syphilis

Tomohiko ONOE,! Mariko HONDA,' Koma MATSUO,' Hajime SASAKIL,’

Masayuki SAWAMURA,? Yasuhiko ONOE,® Aikichi IWAMOTO,* Shoichi ONODERA,’
Takashi KAWANA,® Yuki TADA,” Michihito NIMURA,"' Hidemi NAKAGAWA'

{Department of Dermatology, The Jikei University School of Medicine, *Division of Urology, Shinjuku Sakura Clinic, Tokyo,

*Division of Urology, Miyamotocho Chuol Clinic, Kawasaki, Kanagawa, *Departinent of Infections Diseases Advanced Clinical Research
Center, The Institute of Medical Science, The University of Tokyo, Tokyo, *Division of Urology, Fuji City General Hospital, Fuji,
Shiznoka, *Department of Obstetrics and Gynecology; Teikyo University Mizonokuchi Hospital, Kawasaki, Kanagawa, and

" Infectious Disease Surveillance Center, National Institute of Infectious Diseases, Tokyo, Japan

ABSTRACT

We evaluated the correlation between the conventional manual serological testing method for syphilis and a novel
automated seraingnoai tsstmg nwﬁwei arxd batwaan six different reagents used in the autamated method, Twenty«six
serum 5ampiea, which were pusrtwe on aon»mzmemm manual serological tesﬁrzg, were obtained from 19 patxems with
early syphilzs, The %mpfes were manuaf&y ahalyzed nsing the nnn-treponmai sem%egicai test for syphilis kit and
automatically analyzed using six different reagents approved by the Ministry of Health, Labor and Welfare in Japan.
Staﬁst«:aﬁy mgmﬂcant C ‘n'e%a ions were observed be!ween most of the reagenis usa& in the ‘automated testing
0.652-0.996, P < 0.00 r one- combination of the reagents. In the simple regressmn analysis, the slope of
the simple regression Tfine {range,’&mw 040} and sorme of the regression coeffic re not equal to 1.0 Therefore, it
is recommended that when the automated serological testing method is used‘ o test for syphrt‘s, the same reagent
should be consistently selected to waium the changes in anhbady titers. statwﬁrsaﬂy sxgmﬁcaﬁt correlations were also
observed between the manual method and all the reagents used in the automated method { = 0.682-0.811, P < 0.001).
In this case, the regression coefficients ranged 0.375-6.270, and the simple regression line intercept ranged -71.926
to 4.184. The regression coefficient and the intercept between the manual method and some of the reagents used in
the automated method were not similar to the valuss described in the documentation attached to the reagents used
in this study.

Key words:

INTRODUCTION

Syphilis is a chronic and systemic sexually transmitted disease
caused by Treponemna pallicum. According to Japarese law, all
patients newly diagnosed with syphilis must be reported to the
government and more than 500 new patients are reported every
year,! Syphilis infections in young women have ‘been increasing
in recent years, and approximately 10 cases of early congenital
syohilis are reported annually in Japan? Syphiis outbreaks
among men who have sex with men (MSM) were recently
reported in other countries, particularly in North America and
Europe, and concurrent syphilis and HIV infections are also on
the rise.”"® Because syphilis is not regarded as an important

serological tests, sexually transmitted disease, syphilis, syphilis serodiagnosis, Treponema pallidum.

public health disease, a concem in Japan is that those infected
with syphilis during an outbreak may be particularly susceptible
o HIV infection.

Syphilis diagnosis is usually made by identifying Treponema in
lesion exudates or tissue using dark-field examinations and direct
fluorescent  antibody (DFA) or serological tests.® Dark-field
examination and DFA testing require a specific microscope and
technical skils, and therefore serological tests continue to be used
as the primary method to diagnose syphilis. There are two groups
of serological tests for syphilis: () non-reponemal tests {e.g.
Venereal Disease Research Laboratory [VORL] and rapid plasma
reagin [RPR]); and (i)} treponemal tests {e.g. fluorescent trepone~
mal antibody absorbed and 7. palidum particle agglutination).
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