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WT4E, Neisseria gonorrhoeae (N. gonorrhoeae) |2 %} % ceftriaxone (CTRX) O Bz P DT B X OVl Mmoo BEhn A8 R _E 14
BEoTHBY, ZOFBANEH ENTWS, L L, HARIZBIT A N. gonorrhoeae DIEHNPEHLARNE CBT 2 #5212 & A
Erwv, X o, R TIIMAESZE Y v ¥ — OBIHTERIZ BV T20054E A 5 20104F 12 758k X 4172 N. gonorrhoeae 91k % %t
%12 penicillinG (PCG), cefixime (CFIX), CTRX, spectinomycin (SPCM), tetracycline (TC), ciprofloxacin (CPFX) ? #1635 7 &%
ZWRBREITO, mrRIZDOWT Y — 7 TV AN % 4T 5 72, MICso 2 ZEROFHIZ L > TSI T2 &, 770 AR ¥
SEH| D CFIX 2 B\ C0.06 4 g/mL (572 L) 205025 u g/mL (8D ) )12 L7 L7z ZHRINAD & Gly-45-Asp & Thr-
105-His O R B EBAA23E L b £, D) BI9RIZ B W T CRIX A L TR M F 7232 7R3 2 L 0580 Sz,
CFIX ZHEOHE TH 1) fHFESEI IR T LR Wiz, DR < 72 0 RSN L7z & & 2 S 17z RfsE T,
St CRIX I & 2 I R EE & 6D 2 Z & 2RI S /e
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Neisseria gonorrhoeae, mtrR, Cefixime

I. 7

W & G O K W T & B Neisseria gonorrhoeae (N.
gonorrhoeae) \FMATAIZ XV &G L, BHIETIERIIREL,
THTEFEEERZTISREI . BUfE, EAT@HEN%E
F L T2 i EIERAYE G OB B OHERE Tla, hRE &
GeEIT 2002 2 ¥ — 7 1A LTHD, 2010 FE D 5H
IEVEIZ S B V. N. gonorrhoeae (IO HFE I HSEH]
M2 L3 <, T OFAIM MO S & BRI X )ik
R GE 12 B TRR STV 2 RO F AT L
BETIE, 704 FR, 7rtax/ arfk, f-7
7 5 LRPUREE 5 LB O PRSI 2 7R 3 2 A ik
WAHEE 2o Tn5 2. hTh v 7 o ARTHIEON
PEAL 1, mrRNOERIZE > CHIERI S ND EHEFS
NTW2 Y. murREmtrCDE 7 7 3 1) — £\ ) RND B4
HEH > A7 2 WIS 2 G HE R () 7Ly
4 — :repressor) Td» 5 Y. RNDRIIEHIPEL > A 7 2 Off
BUINEE @ =y b, SEEELI= Y b, BLOLTRS
EOBVTWAY Ty bbb EAPFHERTH D,
Rk SERN R B LIC B S- LT 5 Y, REFZETIE,
N. gonorrhoeae \Z BT 2 PLHSEEZE & mrRICBIT A%
ROMEEEZ B E L, FEHEZEHARS X O merR EIE
FTOv—r v AT Etr o7z

I.75%

1. EREH

2005 4F 11 A A5 2010 4 5 A ickdrszitt > 4 — OB
HSEBIZ BV ToHE S 72 N. gonorrhoeae 91 ¥ & fFH L 7.
9% COWIM, -80C 12 CTHIRMAT L7
2. EREA

=) VRIEH]O penicillin G (PCG : MP /YA 4 A 71
ANAY xRS, HRD, £ 7 7B AR VAR
H| D cefixime (CFIX : ¥ 7<% T7 IV K v F I v ks
1, W), ceftriaxone (CTRX @ JE YU afy T2k &,
W), 73/ 7)) 3y FRFEHF D spectinomycin (SPCM :
YIURTNVEY) Ty N RASH), TRIHA 20
> RIEH| D tetracycline (TC @ &L 7 4 WV A HIVEHESE
&t KB, 7oA ox oy REEHF O ciprofloxacin
(CPEX : B 7 1 v & ALK A EAH) D6 HITH 2.
3. MERER AR

PUIR 38 %14 3% 13 Clinical and Laboratory Standards In-
stitute (CLSI) |Z#EHL L FERPARATBRE T - 72 9. Me-
Farland 0.5 |2 & % P %1%, Muller Hinton Broth T 10 {54
ML, GCH:Hh% &AL L 72 1% IsoVitale X Enrichment &7
Faal— MEREHE 6 EHIOMEAMMLZb 0%
TIER L7z, 20, Wiz Irzar sy — (BRAa
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AT BAERT, W) THAE L, 37C - 5% Wkl 7 ABREE
TC 24 BEIRESE L7214, CLSIOFMEICHE DX HE L2,
4. BI=FHEMNT

mtrRWDERE L 720, PCREBL IV —27 v
AMEITNZ & 2 BIRF T 24T o 72, BEATICFEA 3 % DNA
HHE R A Vi 72, 1d U912 TE buffer 150uL (2 Hfi5s
FLZHEZEBEL, 100C - 10 4 MEd%, 13000rpm - 5453 -
4CO5MTm.O L7z RiE% template (BRI © 30-50ng/
uL) &L, mrR7 7 A ~— (Forward : AAAACGCCAT-
TATGAGAAAA, Reverse : TGTTACCAAAGGCTTGAT-
TAT) #HWTC, B, :94C - 145, 7=—V 7
60C - 30%, MERE 72T - 153% 35 %14 7 VOt
ST o7z, FDH, 2% 7 A0 —27 VERWTER
kE) (100V -3747) L, TF Y7 L870<A FTI55%
%, UV RS (benchtop 2UV™ Transilluminator,
AREERRASAHL) 1STN Y REMERRE, ¥ — 27 T v AT

| S
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1. MERRZHHEER

6 AN B B EZHERBOBREZR L2 (F1). ~=
D) YREHIOPCG, T NI A 7)) YRIEFROTC, T
VAT E Ly SRR O CPEX IZ B AT EkIEZ 2
57TRE, 69Kk, 81HETH o 72, £ 7 = 2 R3HH D CFIX,
CTRX TIEMHPEAS 39 ¥k, 1 #RFED 541, SPCM Ttk
TRERE S U, SRS 1| MRAERE S 7z,

2. BIGTFHE

N. gonorrhoeae 91 ¥R \Z B D mtrR 15T D2 O A7 4
12 & 2B MICy, & MIC,, # 78 L7z (£2) . CFIX D MICy, |2
BWIERLETHMILERE L OfkE KL 2 EERW
HERLTW =27 T AT OREE, meRFIZH
F57 X REHR AR L7 (53) . Gly-45-Asp, Thr-105-
His [BE#175% 300 H 1, CRIX ~NOARESZ HRR O B4 H7 8

1T\, BLAST# HHWC7 3 /Wil % [HE L7-. o fz. #7212, Asp-79-Asn, Thr-86-Ala D E R AR S
nr.
1. NEERIUABROLER
MICs ( u g/ml) Susceptibility profile (n=91)
Agent Range MIC50 MIC90 S I R
PCG 0.06-=16 2 8 2 32 57
CFIX <0.015-2 0.125 0.5 52 0 39
CTRX <0.015-0.5 0.06 0.25 90 0 1
SPCM =0.5-64 16 32 90 0
TC =0.015-=16 4 8 5 17 69
CPFX <0.03-=8 =3 =38 10 0 81
2. mtiRELFDEEITELES MICso & Micso
PCG CFIX CTRX SPCM TC CPFX
MiC,, Z#HH@n=45) 2 0.25 0.06 16 4 =38
M=9D) 7 (n=46) 4 0.06 0.125 16 8 =
D) 8 0.5 0.25 32 8 =3
MICs,
L 8 0.5 0.25 32 8 =
*£3. mrRADT = /BER
Ala-39 Ala-40 Gly-45 Asp-79 Thr-86 Tyr-105 | #% (%)
Thr — — — — His 8 (9)
— Asp — — Ala His 6 (7)
LRBD ) — — Asp — — His 23 (25)
— Asp — Asn Ala — 1 (1)
— — — — — His 7 (8)
TR L — — — — — — 46 (51)
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N. gonorrhoeae \FHURHIZMMEZ R L3 <, 7T
FEERMEROEBARE SN TVD Z Lhs, SHBER
(2 3B\ TGO IE R 7 25 390 1 0K O R SR A HE 0 9 % W] e
BTFMENT WD, JAIDISCEGERHRET A N7 4 T
(ETC, 74k /1 REER ORI 70-80% & #His
ENTED Y, RWEOMRD MO E o7z, 7z,
O 7 70 2R VRFTEHEOCFIXIZBWTHE LD
N EI SIS SN TEBD Y, KRB W THIlT KD
9OMRIERE S N7z, T ENnS, ITNEOPUEEILEM
ERENTGEDRIERTRETH L. RE#EIGEH Lo
DM EBH R 2 HESER I TH 5 CTRX, SPCM D &
PEERIZ 95% UL ETH ) KB IR GSEDGHICAR TH S 2
EDHERR SN, LA L, TRk - spEERET AR A | R
ORI NI D54, THEROEES 2 T REMER
W SN 2% 72 OPUR SR OB % AT 2 LENDH 5
LEZILND.

BE TR OERDP S, mRMNICERYHTHHRICH
\»"C CFIX O MICs, 2328 5% % ¢ 72 70 ik & L T 0.06ug/
ml 75 0.25ug/ml & 2 E 72 E= il & R L AL ) A% 7
IFHN7z. CLSHIBITACRIXD 7 LA 7 KR4 ¥ M 0.25ug/
ml CTh 5720, ZEROFIED CFIX DM HEALIZE S L T
B REMEAVRIZ S Nz, EREATHHRICOVWTHKT %
&, Gly-45-Asp & Thr-105-His O [f] 28 SRR A 23 ¥Rk & e b
%<, ZDIH B 19 FRIZB W T CRIX 2R L TR F 72
EHEE RS S ERBO LN, ENEFNOERERDL L
Gly-45-Asp O HAMZEIL700 5113, Thr-105-His O HiARZS
ETIETHRF 3FROAMMEILL TWv72. Warmner 512K 5 &
Gly-45-AspD I At v AL E NI myRD) 7L v —& L
TOBEAAESEL I EFHRESNTEBY Y, Thr-105-
His & mtrR DL 8T ZA L% 5- 2 BERE I B A 52 5
THREMEARIZENT VR Y. TRHDEEHE Y, B Sh
7RSI X ) merCDE OB FI 5B 45| &8 2 Lttt
WZD%D o7zt EZONDL. IR S NERL LT
Asp-79-Asn & Thr-86-Ala & A 3 2 ¥k H i S 7228, Th
SOEREET HHRICBVTHAEZE L OF#EITA SN
o272, HHALICES LT B T REIZ RV & 2
SND. BREFFR 2 VBRIZE W T CRXT AR 5
N7z, ZoFERE, myREBLETOERIZLDINEA D =
2 L PAMEEB G EALIN T T % mrA 12 & > CTmtrR D FE
NEET SE\ESEB 25| X6 2 LS L w218
PEDTRIE SN 0. RBFZETIIZRIC X 2 MEERE O
MEfTozZ ens, BREHR2E8HlET S L2 HD

Neisseria gonorrhoeae |2 3} % SEHIHEH BT T O FHT

\ZmirCDE 7 7 ) = DFEHEIZOWTY TV 5 4 LAPCR
FHCCTNETLZ2LESH L EEZ D, T2, mRUS
D penA, penB &\ o 72T PR OFEAE 2 12 & o CTlHEIL L
TEMRETE DRI E A & 0 B 13O EBEIETIZ DWW T
LI T LB DD LEZ T

V . %558

ARFZEL Y, HARENOGEERIZB W TmoRIZE T %
BEPMERR I NIz, Sk, REREZH L7ZI RO EIEHER
BENDTD, MBI LY —NA T ADPRETH 5.
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Analyses of Drug Efflux Genes in Neisseria gonorrhoeae

Yuta Endo, Hiroki Kondo, Genki Maruyama, Yoko Mano, Nobuhiko Furuya

Graduate School of Health Care Science, Bunkyo Gakuin University

Abstract

In recent years, decreases in susceptibility to ceftriaxone (CTRX) with corresponding increases in resistant strains have in-
creasingly challenged clinical practice, drawing scientific attention to these trends. To date, few studies in Japan have examined
the drug excretion mechanism of Neisseria gonorrhoeae (N. gonorrhoeae). In this study, penicillin G (PCG), cefixime (CFIX),
CTRX, spectinomycin (SPCM), tetracycline (TC), and Ciprofloxacin (CPFX) were used to study 91 strains of N. gonorrhoeae
isolated from 2005 to 2010 at the Kanto branch of the inspection contract center. Each strain was tested for susceptibility, and
mtrR was sequence-analyzed. When MICj, values were grouped according to presence or absence of mutation, the cephalosporin
(CFIX) MICj increased from 0.06 pg/mL (no mutation) to 0.25 pug/mL (with mutation). When the mutation group was subdivided
by mutation, the largest subgroup (23 strains) carried dual mutations (Gly-45-Asp and Thr-105-His). Nineteen of these strains were
found to show low sensitivity or resistance to CFIX. Since CFIX is an oral drug and is easier to prescribe than an intravenous drug,
it is thought that as the frequency of use increased, the number of insensitive strains increased. This study suggests that treatment

with CFIX will become increasingly ineffective in the future.
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