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[RE - BRAR]

B M R A T SRR O B FE PR R IO 3 A Rk
—1999~2004 -3 HEMR D g —

W R AT - SR MEY - EE - ANBSER— - R STD BE R
VRGBSR R F MR B EHE G K ERENAEHRET AR RS )
BJR FE RS AR BEus IR A At
9 X7 TE AR B % TR AR RS el PR 2

&

(CEf17#7TH 1 HEA - ERI7ETH 20 HXH)

1999 44 5 2004 4 T TR NMELERKERBRER b ICEHEOMERKE X2 LIS TH
BV E R BB ORI 558 & W7z Neisseria gonorrhoeae 277 ¥ & WHED 0B S hiz 4 ¥k, B 281
B cefixime (CFIX), cefteram pivoxil (CFTM-PI), ceftriaxone (CTRX), cefodizime (CDZM), spectin-
omycin (SPCM), levofloxacin (LVFX) 33 2 B EREML WEL, FXRMHEB LRI L. 25
12, ThBHDS b CFIX 2T % MIC 2505 pg/mL LA ED 10 %k HHRE LT, EOREFNY -V %
pulsed-field gel electrophoresis (PFGE) 12 & U A L7z0 2004 4F(2 31T 2 BHIBE TN 2 WHEE O#
21X CFIX Tl 5.9%, CFTM-PI Cid 20.8% % LT LVFX Tik 80.2% T o 7=%%, CTRX, CDZM €L T
SPCM 12 HH3 B A RE I 7 30 o 7202004 4E 12 58 X N7 KIS 5 LS 0 MICw 13 2003 4 & LK
LCIBIZEALA 2 ¢, @Bt 7 = AZBOTRE D FICEA TV D o 72, THEERMNE 4 #kD MIC 3R
EEHRAELEBR LTI EREBVETS - 7. Blactamase 4 B 13 1999 121 2.4%, 2003 1213
5.2%, 2004 fE12 1 5.0% 12329 & iz, CFIX it 8k D PFGE DA Tid, 4 B D/85 — U HROL N,
SO BRELINY — At 10 B 7 Bk E 578, SRER S B VIT SR RE DI Z RO B b0
7278, CFIX fERIER L2 a—r 7o T LA 7 TREWEEZ LRI,

Key words: Neisseria gonorrhoeae, male urethritis, drug-susceptibility, pulsed-field gel electrophore-

sis (PFGE)

B, bAEEZELHE LTHT V7 HRE POICHRE O
Tk ad 0y RECHTAMMELAFKRE RME L 2o T
XTWh, 7hAud oy RERHEREORMEFZOE
T ARERREREECEEREREL LTHRES L
70, Lal, OOt 7 x AREICHT A REKEIRD
Hh, BERBALEEShO20H 5%, &5, HEAKDS
BABIC PRI 2 Ay 2 BeE DML T b 2 & bk
BRBEEOEEND—FEE o TWh, Z2T, SHbhbhid
1999 ZE2* & 2004 MBI MR E R BE D ST S Wz E
it 2 B EEOR/NEE HILRE (MIC) ZHIEL, €
DERBEBIZOVTRE L. 5102 bDRRKRSHRO
3%, CFIXAKBZM#kOBIETF/¥Y — ¥ % pulsed-field gel
electrophoresis (PFGE) = & 0 f##T L, EFMEMOA K%
HE L7 THRET %o

I MR EHFE

1. SR E

1999 4 5 2004 4 T TOMICHEEEESER KFEW
Bk o N EBBOMERE L T LB kRN

RERBE, TS NINE 281 HrE AR E L 7
B X N EERRIE, 1999 4EA% 41 Bk, 2000 4E2% 57 ¥k, 2001
SEAS24 B, 2003 DSB8 #kF LT 2004 4£ 25 101 BT H
Lo IHDH HO 4 ¥k 2004 SEICHEI S TRES T,
209 b0 3IHIIOVTIEA—REFORED D HED
SEES T,

2. WETHE

1) iR

GBS - TR S E IR B R IO 5 B B AEPURI R
OE/PNFEEHIETEE (minimary inhibitory concentration:
MIC) % Clinical Laboratory Standards Institute (CLSD) ¥
(2 U 7 SR A TIT o 7o i & L7zHE I
cefixime (CFIX), cefteram pivoxil (CFTM-PI), ceftri-
axone (CTRX), cefodizime (CDZM), spectinomycin
(SPCM) # LT levofloxacin (LVFX) @ 6 AT, £h
& ® NCCLS iZ & % break point i& CFIX, CFTM-PI, € L
T CTRX #%0.25 pug/mL, CDZM X UF LVFX % 0.125
pg/mL, % LT SPCM %32 ug/mL Th b &b, Al

CEEMEHXER 6-41-2
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Table 1. Distribution of MICs of each antimicrobial agent against N. gonorrioeae
No. of MIC range MICso MICgo . rate of susceptible
agent year | ooins (ug/mL) (ug/ml) | (ug/mlL) breakpoint strains (%)
1999 41 0.002-0.12 0.008 0.03 100
2000 57 =< 0.001-05 0.008 0.26 93.0
cefixime 2001 24 0.004 - 0.25 0.03 0.25 0.25 100
2003 58 0.002-0.5 0.002 0.25 96.6
2004 101 0.002-0.5 0.0156 0.25 94.1
1999 41 0.002-0.5 0.06 0.12 92.7
2000 57 0.004—0.5 0.015 0.5 87.7
cefteram-pivoxil | 2001 24 0.002 - 0.25 0.06 0.25 0.25 * 100
2003 58 0.008—1 0.12 0.5 77.6
2004 101 0.002-2 0.06 0.5 79.2
1999 41 = 0.001-0.06 0.008 0.015 100
2000 57 = 0.001—-0.06 0.004 0.06 100
ceftriaxone 2001 24 0.001-0.06 0.015 0.03 0.25 100
2003 58 0.002-0.12 0.03 0.12 100
2004 101 0.002-0.12 0.015 0.06 100
1999 41 0.002-0.25 0.03 0.06 100
2000 57 0.002-0.12 0.015 0.06 100
cefodizime 2001 24 0.002-0.12 0.01 0.06 0.5 ** 100
2003 58 0.002-0.12 0.03 0.12 100
2004 101 0.002-0.25 0.03 0.12 100
1999 41 4-16 8 16 100
2000 57 2-8 2 4 100
spectinomycin 2001 24 4-16 16 16 32 100
2003 58 2—-16 8 16 100
2004 101 2-16 8 8 100
1999 41 0.002-16 0.5 8 415
2000 57 0.004—-8 0.5 4 38.6
levofloxacin 2001 24 0.008— > 8 4 >8 0.125 ** 125
2003 58 0.004 - 16 4 8 17.2
2004 101 0.004 - 16 2 8 19.8
* breakpoint of cefixime was substituted
** breakpoint of cefotaxime was substituted
** twice value of breakpoint of ofloxacin
HHERKEOERIIKRERFERTH £ ¥ — (Centers I #& R

for Disease Control and Prevention: CDC) @ #R B fiL T 3
W — A S ATOY 2y FCELT,

2) B-lactamase DM

B-lactamase DBHIZ= bt 7 4 YIETIT o7

3) PFGE f##7

SEOERSEEKRD ) H T, CFIX ® MIC 2805 ug/
mLU ETHo72 10 8kI2oWT, ZOBEF/IY—0 %
. pulsed-field gel electrophoresis (PFGE) {2 & V) fi##7 L 720
FHRE 27 o — A5 VIcaEE, lysozyme & VT
BH L, proteinase k 12 & Y AL L%, HIREER
Spel (Takara) T35C, 8KpME % L7z, WkENE, /3
WART 4= 5 NVERIKE) ¥ A 7 & (CHEF-DRIL, Bio-
Rad Laboratories) VY, 1% 7H O —X 7)), 7NV A
&4k b5~156%, BE 200V T 20 BERE1TV, KBYEDS
VEIFVILATURA FTHREL, kBN -2l
L7

1. KEOTIHBERZHOHER

1999 4EH 5 2004 FEWX AT TCOZMEEOMIC B X
CREHEIZ DOV T OMRERT (Table 1) o CFIXIZBIL
Tid, 1999 4E S 2000 42 AMF T MICw %% 0.03 1 g/mL
7502 ug/mLIC LR L2000, EhUBIEIEEE
F, MICy & 1999 ELEKR & REBIREO LT, B2
PEEIE 90% BL L& MEFRE L TV CFTM-PIL  CFIX A%
1999 4E % & 2000 4E 12 A 1F T MICw i 0.12 pg/mL 2* 5
0.5 ng/mL 2 ER L7225, ZhPRBIEKE 2% <,
MICs b 131Z—E TH o720 LA L, CFTM-PLIZX ¥ % &
SPEEIL 2008 SELAEIC 70% BICE TRT L7z, CTRX
14 1999 47 & 2000 4E 12 AT T MICy A% 0.015 4 g/mL %
5 0.06 pg/mL iz LR L2225, ZhUBEIZE—-ETSH
D, MICsx i3 1999 4£ 1213 0.008 ug/mL TH o 72 b D A*
2003 4E 1212 0.03 ug/mL ¥ T L H L 72492004 1213
0.015 pg/mL & % o T\ /2o CTRX O MICw i3 1999 £ L -
% RS 3 B 2% breakpoint & D RMETH H 2004
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Table 2. Comparison of MICs of each antimicrobial agent against N. gonorrhoeae strain isolated from urethra and pharynx

antimicrobial agent

Case No. Sample Cefixime C;&fﬁr' Ceftriaxone | Cefodizime | Spectinomycin | Levofloxacin Alactamase
urine 0.015 0.06 0.015 0.03 8 2 —
’ pharynx 0.016 0.06 0.015 0.03 8 4 —
17 pharynx 0.015 0.12 0.03 0.06 16 4 -
99 urine 0.008 0.06 0.008 0.015 8 2 —
pharynx 0.008 0.06 0.015 0.03 16 2 —
35 urine 0.256 0.5 0.06 0.06 4 2 —
pharynx 0.25 0.5 0.06 0.06 8 4 -

k) Y 1 2 3 4 65 6 7 8 9 10 L

366 —
286 —

225 —

A A A B C D A

A A A

Fig. . PFGE patterns of CFIX-resistant N. gonorrhoeae
strains.

OB TIZ 7 CTRX TR B RO OB h o 7
CDZM 3 1999 4E PL& MICs, MICw & HICIZIZ—ETH
D, CDZM fti:#kiEiid 2004 £ DR R TIRBO LMo/
SPCM @ MICs & MICw b CDZM & A 4% 12 1999 4 LA B&
b % T, 2004 DB T SPCM Mif Rk 13580 &
Nizdr o770 LVFX O MICs & MICw (2 & HIZTHAEL 2B
EREBLCEHETH Y, BT 2001 4L 10%
BETET L7z

L OMBIT 4% Y, A—EFHORES LT
shiz 3L ORFBEICH T 2REROLEEITo L
LA, MEIZIFEFASTH o (Table2)s
B-lactamase A # 1 9 kB, TRTRED L DT
T o 720 HHEERERITIE, 1099 #2451 4 (24%),
2003 £ 3 Bk (5.2%), 2004 A5 #k (5.0%) ThH - 712
2. CFIX itk @ o PFGE /37—~

CFIX {233 % MIC %% 0.5 pg/mL 8\ k. CFIX it ¥tk

OB/ZTF /8% — v % PFGE 2 X W AHT L72As, ZORR
Fig 1ISRT LI, A~DD AT —VARDLN,
DI BN —V AV THREROS D070 AT =D
EEERIATUE 1999 412 ¥k, 2000 £4% 3 #k€ LT 2003
EA2HETH ), IFEDERICEPT LI LB 07
KBIT, SOANY— VIFEOHIBIIMD Z LB (R
23 KB L UBHERK 0L I LT 1,
PFGE /8% — v ¢ iR BB M I3 EBEs#0 o h i
2o 72 (Table 3)o
. # =

FE, HEBOEELRLSRITEVIRERIE R 7
5 I VPREE R Lo & LS ORI AR RER
KNTW5H, 1988 EURITbN TV HELEHEE STD
SE H B A IS CIONR B RAE 1 1991 7 5 1994 1T
P T—ERDS L b 00, 1995 45 & F OB MMERIC
Do A SIIERETEICH T 1994 F4 5 2000 FIH
FCBREOKBERYYER 36 FITHMLTwa L HEL
TWaY 0L ) HbABEIZ BT 5 REBEE DO EE
OEREE L TIEOERR 2 LREZORMRP 7 VA
¥y RERER IR LD ET L ERGEREOHEM
MR EN TV LY, REOKRFTTIER= YY) VREL
Bl L, B-lactamase 2 4 #k B (penicillinase-producing
Neisseria gonorrhoeae: PPNG) ZIEH 2R <, TR
LAYHCDC OWMEHBBRBEUY —RAIF A T0
Jry NTEHIN TV ARAAERZ V) Y RER
MRBETH oo 7NFEE T REREREOHA
13 1993 45 10 FIE & ASEEY LT LLRMINEIIZ D 5.
1980 EAIZ BB L7 nd a k) u v R, SR
2 ) VREMERERT P T HA 2V VREREREIC
LEMWHE N AR LA TR, RRPICIERENE
REBEORLEREE LTHSL 2L & o 7% Chlamydia tra-
chomatis W28t LT B TH o 727250, EHERERIC
W AE—BRBL LTHEASNS LI ko7 LD
L, corah7rtudx/orREOHERRE7 VT
¥ 0y RERMERE 2 SE S0, 1999 F1C H A%
PSE A ORBRIE T A AL FI4 YV TRIN
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Table 3 PFGE patterns of CFIX-resistant N. gonorrhoeae strains and their drug-susceptibility

MIC (ug/mL)
No | year of isolation | PFGE pattern
CFIX | CFITM-PI| CTRX CDZM LVFX SPCM
1 2000 A 0.5 0.5 0.06 0.06 8 4
2 2000 A 0.5 0.5 0.12 0.12 8 4
3 2000 A 0.5 0.5 0.06 0.06 8 4
4 2000 B 0.6 0.6 0.06 0.06 4 4
5 2000 C 0.5 0.5 0.06 0.12 0.5 4
6 1999 D 0.5 0.5 0.06 0.06 4 4
7 1999 A 0.5 1 0.06 0.06 0.26 4
8 1999 A 0.5 0.5 0.06 0.06 8 4
9 2003 A 0.5 1 0.12 0.12 16 8
10 2003 A 0.5 0.6 0.12 0.12 8 8

FuF oy REIKRERMEOWERESE LTS h
FTROKBTIIL 7 2 LR BEHHR I TV D, TOHE,
BOE7 x AREMUEFRLICHEMLo0H Y, 2004
EOWRIIESWT - IR A ¥4 /P TIESPCM2.0¢g
HE%S5, CTRX 1.0 g HFl#%Y5, CDZM 1.0 g HEK 57
WRIXATBY, BOL7 2 AREIZH L TlE CFIX 400
mg 1~3 BFES5 L RBEHEE L LTRRSI N TV B,
BEBITKBOWEEZHER T L 2RO TVE, 51
DHNLHLNOBETOLHREICHN L THREL-FFEH TR
LT 100% DEZHEER LS DX, CTRX, CDZM,
SPCM @ 3 BEHTH o745, Tho5DHH CTRXIEED
MICw 255 4 12 EH LDo2dH Y, CTRX WM E O HEL A+
Boshb,
BRRFGHEEEE R ThEET7 VIO X u R E
WEEZIZ LD LT A HERMEREAEIEL T\ 5 HH
EUTRE RYE ISR A BH OB G E L 5 PITRS &
WY H B0 L E X bhb, CDC TILMRE RIS D
BRI, BOBEVThOBEICDBEERETO
BEAPHRLTVWEY, HETHAEEHRSTHIET
BECKBEZBRETIEVWIZLETHL, —F, DIHE
TIEOMEEL2 1 H 2~3 BIZHT T 7~14 HHE#EHE
BETEHEN—BHTholz0, REOELLED
HIWFIC & DIRERE 2 22X Y, TORBEEE-ZH
BAEATEM L EELEEL TV oL 0REL D
BY, SEOBFHICEY, FAFSAViZhbHEHICH
F#E5 CHECKRE T HEE BRI E TV LLEND
BLEZ bz, WEICHEET 2 MEIIHIEROMENIC
ko TRFBELFERECY LCEREE R C ek
STk wbnTE ™, iz & I HE A F R
B LTV B BEICH UCIIBERIC X ) R omlidHEE
LT IHBEOME IR L TR 2 WY S
59, ZOXHHREHREICE VFICABIEPEEEDOR
TR AL CHREZERLTCNEIEDERLON

2o IARXFHF v v _—vOREBICLYY—-TFVF
ZHIZBW TR 2 Y F— 2 OERBEENEML, b
OEBIBITAREB LU T3 V7 EREEPFRICHE
LLTBY, av F—a0BERH L EOBERIEEHIZE
EROBHEOHLLDEEZONDY, SHhbhbhE
BREHZ R OEERIC L B BRPEPBAI TS L9, STD
OEBRME Y BHICBEBETAZ EIIV) FTH R, DK
BWREDOHRTH STD IR 5 2 L e HE—BANDER
LTV ZLHBEETHLHLEEZ LN
4[], CFIX {2 3¢ 5 MIC %% 0.5 pg/mL BA L ® 10 #k®D
PFGE # £ FICiZ Ay — v HPBHOLNLBIDI B A
2$F— 10 B T HRICED SR, SBE S R EICKE
EOMEM % D3, W 23 X B L OHIEX OJL#HFR I
SAL, CFIX DA OEFRZIH S - b —ETiE%R
hole Lo T, ohdd CRX MEREER—7
U—Y kBT N T LA 2 TRBWEZFEL ORI #
B 5HWIIEEEO—HIBICHFET AL, HIBICERE |
LA LTWABRBEREL, ThEAOHEIHELE
BLTWHDTHA ) LRBLTVS, FRIIHEER
HREO SRR E BT 59 2T, MEAEHE®ROD
HREBETF /Y — O E2 ELITEDTHZ LD
BETHLLEZDN,
ABHXLOEGRAAMBRIEERB ITHERKRE
(2004 4£ 12 A5 H, EH) BV THKL,
5 7y
1) HAMERREES 8 HRESE - WRAA NI
4 ¥ 2002, HEERIYERTE 13: 26~30, 2002
2) PIHE—, ARHER, EALHK, fb: BFREER
BRIZHTLET 4 F VA 400mg, 72, 3 HEES
OB F R ROMET. HHRIE K 14 121~124,
2003
3) National Committee for Clinical Laboratory Stan-

dards. Methods for dilution antimicrobial susceptibil-
ity tests for bacteria that grow aerobically—four edi-
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tion. Approved standard M7-A4. NCCLS, Pennsylva-
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National Committee for Clinical Laboratory Stan-
dards. Methods for dilution antimicrobial susceptibil-
ity testing: Eleventh informational M100-S11. NCCLS,
Wayne. Pa., 2001

BEACRLTE, AR, WA M, M ARCBI A
BYSERATOERFE GRB, M, FF5, 105N

FERHR IR, 1998 EREME . H P BHIE XS 10: 40~
60, 1999
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12, TRmEERE 90: 371~376, 1999
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and pharynx of the m
pivoxil (CFTM-PI), ceftriaxone (CTRX), cefodizime (CDZM),

Among these strains, 10 strains, which were highly resistant to

gene pattern using pulsed-field gel electrophoresis (PFGE) . Dru

We investigated drug-susceptibility of Neisseria gonorrhoeae strains, which were isolated from the urethras
ale patients with urethritis between 1999 and 2004, against cefixime (CFIX), cefteram
spectinomycin (SPCM) , levofloxacin (LVFX) .
CFIX (MIC=0.5 ug/mL), were analyzed their
g-resistant rates in 2004 against CFIX, CFTM-P],

CTRX, CDZM, SPCM and LVFX were 5.9%, 20.8%, 0%, 0%, 0%, and 80.2%, respectively. MICs 90 against the

strains isolated in 2004 did not change comp!

ared to those in 2008. MICs against four strains isolated from phar-

ynx were twice higher than those from urethras. The incidences of B-lactamase producing strain were 2.4% in
1999, 5.2% in 2003, 5.0% in 2004, respectively. From gene analysis using PFGE, four gene patterns were recog-
nized. Among them, 7 had the same gene pattern, which was detected from the strains isolated in each year and

from different areas,

same clone.
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indicating that this appearance of CFIX-resistant strains was not due to an outbreak of the
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