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AR S B -E L Y, bhvbhikzoREzEbo¥
HEBFL, 2hoOB TIE PBP2 OMEMRET TH D pend
ORFEEFNAEF A 7 BITER L, PenA (PBP2 &E) O
7 X AL LTV A T E R, EIk 7 2 AR
AL b o INE, SRR, BN E N CEROEE
W &N, N. gonorrhoeae O penA WAERFIHCH A 7R L
TWAHZELHE SN TR, F/, pend BB TFOEF

PHERCIRE X PG 3-25-8
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Table 1.

Oligonucleotide primer used in this study

Oligonucleotide Primer

Sequence

¥l 5
F2 5
F3 g
P4 5

F6
R1 5
R2 5
R3 5
R4 5
R5 5

- TCGGGCAATACCTTTATGGTGGAACAT-3
-GAACGCCTGTCCGAGCTTGTC-3
-ACAAGGCGGTCGAATACCATC-3
~-TATACCGCACTGACGCACGAC-3
F5 5 -GACAGTTTGCATGCTGGAGA-3

5 -TACTGCTGGTGCGGTAGATG-3

-ACAACGGCGGCGGGGATATAACT-3'
"-AACGCCCGTTGACGAACTTGC-3'
-CATCGCGCACGGGAGACGGTC-3'
-GCGAAAGTTCCAAACCTTCCT-3

- CCGTCATGGGTCAAGACAGTA-3

4 I REERE D PenA OF 3 BRG0G0 <
=N EPMEESNTEY Y, 2o Bikd
R b OE Y - X L ER, IhE Thivbiupids
LT&7z, o> Neisseria JE W Cd 5 Neisseria perflava/sicca
¥ 721& Neisseria flavescens @ PenA (E B L 72 B A 7 285
FELLOTHLM,

), 2008 4 11 H ~2009 4F 4 A58 S 7z B R #k
(2009 SEHR) OIHIR MR WEL, hF T@’@xﬁf%ﬁc‘:
id 2 & LB, FizCHR S s CRIX B fkic
1% PenA OF 3 JEBEREZ T2,

L M#E & FHE

1. A Bk

PRI R R A MR e 22 & UM B R R o0 [ 3
BT 1999 4, 2003 4E, 2006 4E 8 X U 2009 FICaEEE R
72 31 R A R PR 38 4% F1 3R Neisseria gonorrhoeae @ & L2
AL, 41 Bk, B8 Bk, 47 BkB L UV 38 BRkE vz BRHRR
& Modified Thayer-Martin selective agar (H 42 b
Yooy F Uy A EE BD, B ICHER L. Bio-
Bag environmental chamber (type C, BD) {Z# AL T
[ SERR R L2tk 5% CO. T ¢ 35T, 20 Wik
U720 ¥i4€#%, Gram 4efti, oxidase tests 3 & U catalase
tests M L 72. 3 512 Chocolate IT agar (BD) 124 %
B4, Gonochek«ﬂ kit (EY Laboratories, San Mateo, CA)
78y 'C 80"(3&\.“6%@1/ 2o _ﬂb%%ﬁ%@ﬁ-
lactamase B 4 1% B-check (Nippon Bio-Supp. Center,
B TRERR L 7o

2. i H e

Penicillin G (PCG, BIWEBEER S, HL0), clave
lanic acid/amoxicillin(CVA/AMPC, 9 2 v - A3 A
754 EREHL, WED, cefixime(CFIX, 7 AT 7 A
A, HED, cefteram (CFTM, LI b3k

Feal&th, 50, ceftriaxone (CTRX, il 4
#, HUR). cefodizime (CDZM, #AKBLEHSH, K

50), aztreonam (AZT, = —H A k&4, iK), spectin-
omycin (SPCM, ¥ ¥ TR FY v+ Vv v BRE

th, BHO, levofloxacin (LVFX, #—=dbbkaCath, W
50, azithromycin(AZM, 7 7 A4 ¥ —#al&H:, #1050,
tetracycline(TC, ¥ 7= FNFY vF Vv fals
) E v,

3. EEHIEZE O E

HAE BRI 8Bk & Chocolate 1T agar SFHORE H {2l
WL, 5% CO., FC35C, 20 WMks3€ L /2%, Clinical
and Laboratory Standards Institute (CLSI) @#'A K5
4 T E, 1% Tso VitaleX (BD) % &1y GC agar
base (BD) % Hw» 78R SERA RIS T MIC 2l L
77 % FE W B 1 10" colony forming unit (CFU) /spot
EL.5% CO A ¥ =% —T 35T, 20 Wpffihsae L,
PAHTERGIZ AT O S Wil hNREIEE MIC & Lo &
72, CLSI @ MIC Interpretive Standards® 2360 %, %
R, FZEERURZHRET RN L, b, LVFX 2w
TR EA L Wiz, ofloxacin(OFLX) @ MIC Interpre-
tive Standards & 2 1ZRE L7z,

4. CFIXARIESZYE N. gonorrhoeae 0 penA A= T O fif

i

2009 4E 53D CFIX M (MIC @ 05 ng/mL B &
U'1ug/mL) @ 10# (NG130. 132, 135, 136. 137,
143, 146, 142, 139, 148) IZ2WT penA #{5-T- % ffdT
L 72 Modified Thayer-Martin Agar IC 23 B, 35C
5% CO. FCHI LA EFLWE 100ul OBEHH
(10 mM Tris-HCI pH 80, I mM EDTA, 1% triton-X){Z
Tl S 71k, 100T 10 40 INEAE 15,000 % ¢ T 10 45 [l it
WL, 2O Li% PCR @ template & L7z, penA {5+
DEEE, TLETOHEICHED X, oligonucleotides
primer @ F1 (forward sequences) & R1 (reverse se-
quences) (Table 1), 3 X 1" Ex Taq polymerase(% 7% 5
A F R A, Kid) & H v PCR THIE L 720 PCR
94T, 2 MoEEDR, 94T, 30 oZ, 55T,
T == s, 72T, 39MOMmEL 3094 7 1L
Todzth, BHBIZT72C, 1 5HOMEOEN T 72,
B U5 & 7z penA AR T O AT 13 oligonucleotides @
Fl1, F2. F3, F4, F5, F6 BXU'R1, R2, R3, R4, RS
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Table 2. Antibacterial activity of agents against clinical N gonorrhoeae isolates

1999 {n = 41) 2003 (n = 58)
Antibacterial
agent MICss MiCoo MIC range MICsa MICao MIC range
N (st g/mb) {1 g/mb) {ug/mb) { ¢ g/mbL) {pg/mb) (1 giml)
ND ND ¢ i 4 (3.034
‘ ND .5 1 0032
SCRIRS 003 105 0002-05
CFTM L0121 05 | 0008-1
CTRX o 008 0125 0002~ 0,125
coEM eos e 0.002-0.125
AZT 025 4 008-8
SPCM 8 16 216
LVFX 0.5 8 0.002-16 4 8 0004 16
AZM ND N ND ND ND ND
TC ND ND ND ND ND ND
2006 {n = 47) 2009 {(n = 38)
Antibacterial
agent MICsy MICu MIC range MICso MICuo MIC range
(¢ g/ml) {ug/mlL) { 4 g/ml) {ug/mi) (g gimlL) {gg/mL}
PCG i 4 Q.06 64 1 4 0.06-4
CVAJAMPC 0.5 i 0062 1 2
: 0004 0850 T OB e i B e O
0.002-0.125
00020425
s e 081 =8 B
SPOM 16 16 4-16 16 16
LVFX 4 2 0004 16 & 8 0002~ 16
AZM .25 0.5 0.008 1 0.25 1 0008~ 8
1< 1 2 00616 i 4 L125-32

Shading shows antibacterial activity of oral and parenteral cephem antibiotics and monobactam antibiotic.

Table 3. Percentage of susceptible strains of antibacterial agents in clinical N. gonorrhoeae isolates

i Percentage of susceptible strains in
Antibacterial Breakpoint MIC ;
agent (pg/ml) i99? 2003 2()% 2009
(a4 (58) (47 (38)
PCG 0.06 N.D. 1.7 4.3 10.5
CFIX 0.25 100 96.6 100 474
CTRX 0.25 100 100 100 100
SPCM 32 100 100 100 100
LVFX ¢ 0.125 415 17.2 170 5.3

% CLSL ™ No. of strains, @ Assumed from OFLX breakpoint MIC

(Table 1) & JHW*"  Dragon Genomics Center (¥ %5 EDERLT 72,
A AR e, WHT) KT o oo R T ORI [ S

Bk 7 3 SRR L. N gonorrhoeae IM306 (= Y 1o Sl
v & % YR Bk GenBank accession no. M32091), NG-3 1999 SE > & 3~4 - W BB @ 1999 4E, 2003 4E, 2006

(2001 4E 12500 8 v 7c CRIX RS2 ME P © GenBank ac- 435 X UF 2009 45 o) A4 BERRIAR 0 BERR \C 35 17 5 S84 2
cession no. ABO71984) &5 L OVNG-122 (2006 S0 s % Table 212, £72, KRNI 5 215 % Table
7 CRIX AR @ PenA H e L7, 72, 3R . % B, B-lactamase BAEREOEIAIE 1999 48 5 1/
@ Neisseria & C & % N. perflava/sicca 1654/1659 (Gen- 41 # 1 24%, 2003 4 1 3/58 ¥k : 52%. 2006 4 : 2/47
Bank accession no. X76422), N. flavescens NCTC 8263 ¥k 1 4.3%. 2009 4 1 0/38 %k 1 0% Th o7z

( GenBank accession no, MZ26645), Neisseria cinerea 1999 4RI CloF /7 v VIR O DD H i,
NCTC 10294 (GenBank accession no. X59540) @ PenA  LVFX @ MICofiild 8 pg/mL & 8idr» 7z, —, #l+
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NG-14 £

NG-139 E

NG-122 £ S

NG-130 -

NG-132 U S —

NG-3 v e

‘hmaogz PVDYLRNKLEQKGKSF 1W! KRQLDPKVAEEVKALGLENFVFEKELKRHYPMG%@JLFAH\C 1GFTDI DGKGQEGLELSLEBSL\’%{E}?GAEWLRDRQGN [ VDSLDSPRNKAPQNGKD I ILSLD 240

G-1 : $ H £

NG-139 & HAG E

NG-122 & § Wi E I

NG-130 A 5 AG " -

NG~132 & AG S

NG-3 # $ AGE E -

LM306 QRlQTLAYEELNKAVEYHQAKAGTVWLDARTGEILALANTPA‘{DPKRPGRADSEGRRNRAYTBM EPGS&K?F‘{, AKALBAGKTDLNERLNTQPYKIGPSPVR DTHVYPSLDVRG!M 359

NG-142 [ Y ATDTF~L - SAT Qe T oo
NG-139 i L S B 41 S R T
NG-122 R e 1 T 1y B
NG-130 - R I e Toome § Y- ATDT P L §AT e T
NG-132 R T § YA TDT Pl - -SAT-Q T
NG-3 —_—— T § N -ATDTF oL - SAT-0 T

LM308 QK$$RVGTSKLSzﬁRFGAEEMYDFYHELGLGVRMHSGFPGETAGLLRNWRBWS§ EQATMSFGYGLQLSLE.QLARAYTALTHDGVLLPE.SFEKOAVA,PQGKRiFKESTAREVRNLMVSVTE 479

NG-142 B TP e L e L S
NG-139 H-TPK DV ok Yo e KK
NG-122 ?é TPK: Do G . R IR O
NG-130 H-TPK DV - U K1 -A~—KK—E
NG-132 10K Dy oo Y S | O £ o | O
RG"3 nskt z@x\ ***** V $ { R ‘v f:. K ‘"‘““V% £ VK““”L
kga(‘)s PGGTGTAGAVQGFﬂVGAKTGTARKFVNGRYADNKHVATF!GFAPAKNPRV VAW DEP?%HGYYGGWAGPFFKK{HGGSLRIm SPTKPLT-ARRVKTPS¥ 581
~142 A .

NG-139 4 — HmcS-

NG-122 A { {~¥ e - *

NG-130 4 i flermm G T o Y ¥ Y 4

NG-132 & Y-y B § e T Yo 1Y : HY %

NCL‘S rlg oo ;WW.’SIWY ?* &«Ww. 'f‘.w.»}gm »av, F—— NM,\{ S— W,NX{MM N 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 (SXXK, S8AN and KTG)-
conserved motifs are indicated by underlining. Dashes indicate amino acid residues identical to those of LM306. Asterisks are stop

codons.

7 = 5RO CRIX, CETM O 1999 44 Bl 21§ 5
MICs, MICkffitd & H I { (Table 2), CFIX IZHT %
EAZPESIE 100% T o 72 (Table 3)o 7z, L7 =
LR CTRXAZKT 2 2R S 100% TH - 7277,
E S8y NGRS AZT IO LT, TSR
OIRVEEA G TN T W (Tables 2, 3)o 2003 EIC% 5%
Lw o f-3 7 & 2R3 D MIC range O ik BESg A~
DYAN E MICo i F AR Sz, F72, LVFX
T MIC D % 5 7% 5 FHDFD Bz, 2006 48450
B SE R 2003 440 BERR & ILE L Cudth o 3EA G
K EREEM T b oz LA L, 2009
EREOIRAG Y 2006 SERE & LT 5 & 7 x L4
#(CFIX) B L U4 7 = A R8 (CTRX, CDZM) 2
B ARZEOETRA LR, L, CFIX, CDZM
O MICo i E 2 4 538 X 0° 2 512, CFIX, CTRX,
CDZM @ MIC range Rl 25 & 244 8%, 2145 4
ok LCw /s (Table 2) o #8104 7 = 253, CFIX
a3 % 2006 4F & TORZIERIL 96.6% PLETHER L
TT2hS, 2009 4E4MHERETIE 474% (R F L7z (Table
3)o 2009 EGEEARICK LT, dgie 7 = AREE, CTRX

1& MIC &3 CIUBZ AL BR 25E0 S b b oo, iz
PRSI TR IR 100% Tdh - 72, SPCM &3t LTk 1999 45
A5 2009 4 F TOHMMR TR E L0 ZALIERRYD
%:?L“f IR PEEE 100% Td D, SPCM I o (HE
WM TIEED S h oz, LVFXIZH LT m

x”ﬁh?&?’ﬁ 1999 4E 1214 41.5% Tdh - 72ds, FE AT
2009 4L 5.3% LM PEALAS S S IHEAT L Cwn (Ta-
ble 3)s

2. CFIX Rkt N

& SR

2009 4E 538k CRIX A2 10 ¥R PenA 3T
HRCEY A 7 BERPRO Nz BRY 3 RO
WBEE A LR~ Td o 72hy, AB4Y LIRS EH A & 2545
Ahwbo I8) 25550 (L) OFENT2/8y —
S v ze 10 Bk 3 R (NG-142, 139, 148) #%1
W7 H: (NG-130, 132, 135, 136, 137, 143, 146) 2%
OEICH -7z, Fig LA RIGEE S ko ) 6, THO
NG-142, NG-139, I8 NG-130, NG-13212B747 3
2R AR T .

I 2008 SR b VAR L 72 NG-122 (2006 45

N. gonorrhoeae @ PenA #1 O ZH
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LM306  MLIKSEYKPRMLPKEEQVKKPMTSNGRISFVLMAMAVLFACL | ARGLYLOTVTYNFLKEQGDNR | VRTQALPATRGTVSDRNGAVLALSAPTESLFAVPKDMKEMPSAAGLERLSELVDY 120

NG~142

NG-138

NG-132 E

1654

8263

10234

LM306 PYDVLRNKLEQKGKSF 1W! KRQE.BPKVAEE?K}\iGLENFVFﬁKELKRHYPMLFAHV 1GFTDI ﬁGKGQEG?.ELSLEDSLYG&DG&EWLRDRQGN | VDSLDSPRNKAPONGKD! ILSLD 240

NG-142 & § HAGE

NG-139 & § HAGE ”i

NG-132 A $ HAGE £

1854 i L} Gl

8263 # # R ’(”WWSK R

10294 HA-E

;323 ?22 QRIGTLAYEELNKAVEYHOAKAGTVYVLDARTGE LALﬁm?“DPNRPGE&QSE@RRNH&VTD’Jl E?GS&\ KPFV | AKALDAGKTQLN%%&TQPYK% G?g?‘{g@?ﬂ\*wgmme% M 358

NG-139 - L L — - ——

NG-132 T Moo -ATOTF =L --—-SAT-0 T

1654 b R i Y e Hpeee T § ATDTF~-L AT-Q T

8263 B sy 4 V-8 {3 ] § " “?BT% oef, AT T

10294 TR - B—H A

LM306 QKSSMGTSKLSﬂRFGAEEHYQFYHELG i{GVﬂMHSGF PGETAGLLRNWBRW§§ | EQATMSFGYGLOLSLLQLARAYTALTRDGVLLPLSFEKQAVAPSGKRI FKESTAS&VRNLM%V?E 478

NG-142 H-TPK B § v
NG-139 * TRK - e O i Eeoy
NG-132 ﬁm??i‘; 0y Gorenii ¥ (B
1654 W-TPK Dy G ¥ Eeey
§263 M-TPK Dy oo ¥ oy Y f oy
10884 §Kl, e ¥ ¥ Brevenefreefl
LM308  PGGTGTAGAVDGFDVGAKTGTARKFVNGRYADNKHVATF |GFAPAKNPRY | VAVT | DEPTAHGY YGGYVAGPPFKK I MGGSLNI LGI SRTKPLT-AAAVKTPS* 581
NG-142 A 1 ¥ f88 ¢
NG-138 4 L Y- Heor§
Ne-132 4 i -y B G o Yo (Y ¥ iy
1684 A i, i\ G H ey i SHT-T— Y-
8262 e { ¥ i Y--EV-§ v ST Tomifoit
16264 e YH Y-V ¥ iy
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/sicea 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.

SrEETD, TR 2002 4R I HUE U 7 CRIX & 2 14k
NG-3 (2001 4E4THEH) LIFIZF—~07 IV BERTH-
72 (Fig. D, B, HEO NG130 2o 9 kkTAhA LN
72 Q2UE OEHEN R, ERMHREF LT I JBRQ %
A LT/, Gh4BS ZERIZTNTORRIIA LTI,
I8 1FE NG142 TRESHIC, INETIEHREFEO R
G546S DERHERD b7z (Fig. 1, GenBank Accession
number ; AB536877 & L TH&HFH) . Th b CFIX L&
F Pk Bk @ PenA 1E fll @ Neisseria & @ N. perflava/sicca
1654/1659 (GenBank Accession number : X76422), & %
W N flavescens NCTC 8263 (GenBank Accession num-
ber ; M26645) @ PenA [ZHPLTH Y, wiFhoiZd
'TET"}” HULIEBE IS N. gonorrhoeae (ZIEFED BBV 2 D0

3 /1 (I312M & V316T) OoZHRFRD LM (Fig
2)0

PenA DIFNT % 4T - 72 CFIX AREZ 1 10 #Rid 5
LVFX IZK L CIHETH o 72 (Tabled)o 72, CFIX
OMICHZ 0S5 ug/mLdH Db Widlug/mLThHY, &
7 ox HHERE S YE O ATCC 19424 #R 12 B 1 2 MIC
(0001 ug/mL) & M, BEFPEE 1/512-1/1024 12IKF L

Foo THILBIZHLC, CTRX @ MIC fliik 003~012 ug/
mL TH Y, B RS2 BRE T A L Tw7z2s,
ATCC 19424 ko> MIC fii (0.00025 pg/mL) M~k
M 1/128-1/512 10T Lize X618, ThEToHdE
{2 B LR GB46S B ALY & N /z NG 142 BR T
Mo L7 0B L OHE 7 = 20 4 SEHIIR L, ﬁﬂ)
9D 7 = A MBS LD & B 512 1-1/16 DX

AR L7z (Tabled).

u #E 3

1999~2001 441, BFIREALEENSHHELZN
gonorrhoeae D ¥ /O RFNTH T B 8 PETRPEAL 5 FiR
Bk E MBI R TBY, ZORMITENEER
ParC, GyrA DR TH LI L LM s F /s,
R, R R R O B BRI T H B AR
7 ox KRBT LT, Y% SR T N. gonorrhoeae
D WBIDERD L NIHD TP, HRGKESER R
BB O I H B OB MRE T 1999 E X Y A L
Lhilbho$—~14 5 v AOEBETE, 199 E0
CFIX @ MICyfli % % UFIZ MIC range (3 % 71 Z 1 0.03
weg/mL, 0.002~0.125 pg/mL TdH 2 DIz L, 2003 F5C
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Table 4. Antibacterial activity of agents against clinical Al gonorrhoeae isolates with
reduced cefixime susceptibility
) MIC { g g/ml)
Strain
PCG CIFIX CFIM CTRX CDZM SPCM LVEX
NG-142 4 1 ¥ 012 0.5 16 8
NG-139 1 0.5 0.5 0.06 0.12 16 8
NG-148 4 0.5 0.5 0.06 0.25 16 8
NG-130 2 0.5 0.5 0.06 0.12 16 16
NG-132 4 0.5 0.5 0.06 0.12 16 8
NG-135 i 0.5 0.5 0.06 0.12 8 4
NG-136 4 0.5 0.5 0.06 0.12 16 ]
NG-187 4 0.5 0.5 012 0.25 16 16
NG-143 2 0.5 0.5 0.06 (.06 8 16
NG-146 0.5 0.5 0.25 0.03 0.03 16 1
ATCC 19424 0.004 0.001 0.004 0.00025 0.00025 2 < 0.004
(£ 05 ug/mL, 0.002~05 pg/mL & MICw i, MIC range ATwhboL#ELoN, LLess, &7 s

PR BN L6 AR R L, Ths ofElTE
7 x DGRBS B IR AEL D A A = X4 IR
BT o T2z 7275, N. gonorrhoeae TIEZEHIPEH
AT ORI TE DY M, bivbiudd
0 S S OB o728 7 = A RS
fhid, HMPEHREEOTRIC L 2 5 O TR RV LE L
Twjo, & 2T, N gonorrhoeae DIEFFELR > 7, MurC-
MtrD-MtrE efflux pump @ mérR {57588 % RT-PCR
BICE DB Loy, R ameiSa o & TE L
Mo lze TO7z, N gonorrhoeae penA W2 B 1T 5 D345
fAIZE D97 2 WM OREVIZERDOE, 7 A
HAURZNER D penA #UZ '3' 75’ PO THW L2 h,
TN B IEE R E B Y, o> Neisseria J§ # #E 0
penA VL L 7o g B % EWAIMETHL LR
W O, %B@&%bﬁ AT b 2 RO Bk
SR s, 7 o AEEZEN
HEASHERE S ot
17w DRI 'H\‘@ penA WAL O EF A 7 i
& Fig. 2 1R L7z & 91, [ Neisseria I&, $$#12 N. per-
flava/sicca 16:)4/ 1659 & % v & N. flavescens NCTC 8263
O penA METIZEBLTHEY, e MERNTINSH
FLAHE T & N. gonorrhoene ~O AT AAR 2 9
PBP2 23EH A4 7 HBIC o7 D EHFZ LN T DY,
PBP2 oififkrplald C 0 @ transpeptidase N A 4 »
(MDA QPN ’1‘”‘(??@%%‘) 403 oMEF—7 (SXXK, SXN,
KTG) DA 4%, SXXK &9 — 7 &, Ml Us o i
H2O07T 3 /&Sez‘%l)c‘:LysSB% ATV D, &
7 ARBIIIRE T 5 A TWEEERD if’LZ:»ﬁZt.%ﬁ' 2
A5 (I312M & V316T) éi. N. perflava/sicca & 72 (& N.
favescens 7 O OMLFEA L H L B, SXXK EF—7
7‘5*‘?% g BRI R E R 5 A TwEH b D
LR E NGz Ei, MoEY A Z AR S Lo
Rl A 2L &, %: 7 x 2SRRI E 5

N. gonorrhocac 9

IR PR L2 550D 5 117 G458 WL, KTG 5 —
DFFIAE LT b S OO, WO Neisseria o3t

OIS Zhaiif LTh o, BRI S ol
FEAS £ B N. gonorrhoeae DERKL L D EEZ LT
B,

2009 42434 CRIX JUESME 10 #RO PenA &3~ T

FRCETA 7 ERFHEO N T e T hET
hithNAPE L TE b0~ Thoi. Zh l’?a
DOFRIETTIZI2M & V36T AR a H L, Go45S £
BHE7 wWIhoRThild o, B84 78R
ABAY PIFRIC | A o BN w1 H L BN H B 1
By 2 FBLZ T S 7228 (Fig 1), W2 iz
PAEERN LN B s, ARG DIBEOE A J oy
M 7 o AR b o Thi v b O L H L
Litdz, 72010 gﬂ(’) NG-130 b o 9T A &7z
Q2U4E OEES L, BB EF L7 3 78R Q) T4
A LTCwzA% Takahata %% mosaic-3 D23 % — > ¥,
HULTEY, FrlaARCEL o/, L L, TR
L #k (NG-142) Cld 2 E CLoais o Ze v G546S O il

R EATED b Tz,
2006 4F 53 HER 0 BE Pk R 2003 4 Rk & LT A
&, Wé‘“ﬂ@%éé%i IBWTH g\fi{cmﬁ&’m%%z) )\% VAN

OO IO S d oz UL, 2009 4640
%ﬂi@lﬁ%'ﬁfiii 2006 4F &Y A L, RO T 2 A 7;*}}%
(CFIX) 3 X UG 7 = 2055396 (CTRX, CDZM) 2%}
FTHIEZHOM T A Sz, 7 = Ao 4
RAY I FIEE WA 7 BB s &9 DR
SHHRHEORIMCE 2L 0L HE 2 HiLbh WY, MIC range
LB ST oGTIE, BT A 2 R (GB46S)
FROWE e &2 OBIN E #F 2 oz W), 7 = L8
RSP L O & U T, penAMIHI S mtrR, porB1b,
ponA R EOEFICHT AWE R H Y, S ThbHic
DWTHH LML T ZEMREEEL LN,
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Cefixime &2k N. gonorrhoeae penA FBAZT O FFHT 23

BUAE, KRS L, 7 v ad /oy R¥EB IO
B 7 2 2RI L BHBITTRED 5 VIR H4T
50, FIEEE MR S T A8 7 = A %3
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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 47.4% 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 moesaic 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.

— 393 —



