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Chronological Changes in Susceptibilities to Antimicrobial Agents
and Mechanisms of Oral Cephalosporin Resistance

in Clinical Isolates of Neisseria gonorrhoeae

Masayasu ITO

Department of Urology, Division of Pathobiology, Gifu University School of Medicine

(Director: Prof. T. DEGUCHI)

Clinical isolates of Neisseria gonorrhoeae recovered from 462 men with gonorrhea from 1999 through 2002 were examined
for minimum inhibitory concentrations (MICs) of antimicrobial agents. Ninety-one, 150, and 221 isolates were collected in 1999
—2000, 2001 and 2002, respectively. The prevalence of penicillinase-producing N. gonorrhoeae was very low over 4 years, but
that of chromosomally mediated resistance to penicillin G increased to 73. 3% in 2002. The prevalence of levofloxacin resistance
also increased to 78.3% in 2002. No strain with a cefixime MIC = 0.5 p g/m ¢ was isolated in 1999 —2000, but 26.0% and
30.3% of the isolates had cefixime MICs = 0.5 g g/m ¢ in 2001 and 2002, respectively. Ceftriaxone was still active against
clinical isolates over 4 years, but two isolates with a ceftriaxone MIC of 0.5 g g/m ¢ were found in 2002. Only one
spectinomycin-resistant strain was isolated in 2001. A remarkable increase of N. gonorrhoeae with decreased susceptibility to an-
timicrobial agents, especially fluoroquinolones and cephalosporins, was observed in 2000—2001. Among the clinical isolates re-
covered in 2001, 55 isolates with cefixime MICs = 0. 125 g g/m ¢ and 15 isolates with cefixime MICs = 0. 06 u g/m { were ex-
amined for alterations in the penicillin-binding protein 2 (PBP2) gene. A mosaic PBP 2 composed of fragments from PBP 2 of
Neisseria cinera and Neisseria perflava was found in 47 isolates, This mosaic PBP 2 was significantly associated with decreased
susceptibilities to penicillin and cephalosporins, especially oral cephalosporins. Pulsed-field gel electrophoresis analysis of chro-
mosomal DNA restriction patterns revealed that most isolates with the mosaic PBP 2 were genetically similar. The emergence and
increase of such strains could arise from the spread of a limited number of clones.
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NCE2ZDS, BOY7 7 QAR YR BEXED
BT LB RS BERSSH IR Liso, BRR ERIE L
o TETWEY,

B OPEF ST ATEEF IC DT, $<0
HEN R ENTEL, =V VI, 7923y
Ko TEM-1 p-lactamase :#{5F 12 & % penicillinase &
#1425 B b D” & penicillin-binding protein 2 (PBP2) %
3— F$ 5 penA BIZFDERY, porin & BHES % penB
BIZTEEY, BOKMEYEOBEMIZE D % MuCDE  efflux
puinp DFEHIEE T 5 mr BIETEOERENT L 55
BHEEODDEFREINTVE, T M IHA 7Y VK
BIZOWVWTETIAI Y FLED teM BIZFIZ L 2B
DI HEALY & Gk L OBIZFERIT L HWHEAL & A7
HBENTWAEYY, —2—F 0 Ui, EEOE
BB T3 5 DNA gyrase 3 & U DNA topisomerase D%
{EAMBOMIE & R ICHKRE LBV TOEERRE 2R
LTWa2Y, LhLids, Inb0HESNTEL
Mtk d, BREMEE 25380 OLT7 70 AR
) VHEIOBEZEROETIEES L Twiv, &, &1
7 7 B AR) YEURTRSHRE B W TIEROHE
CIIELLEL D penA BIZTFOEYA 7 BBEVTRE
ah, BOE7 70K YA E OBEHTRIE S
nTwsa 14)0

A, FBEKES L P2ORERK T %P L72BFilk
B E AR E L 0 8 S 7 WRE ERER 5 BERR D 19994F
7 5 20024 12 A ) T OB TEEHEZ O FEREAC & ET
L, 200148 IS B SN0 7 7 O AR ¥ HRERZ
HHARIC DT pend BIZF OB EFZEOLT 7 B AR
) T L & DBE A ET L 72 £ 72, pulsed-field gel
electrophoresis (PFGE) 2 & Y EH 4 7 £k##§ & D PBP 2
RHFOHBRICO W GRIETREMME 2 RE L7,

¥ & A&

1. HEERER 2 Bk

19994F 4 A 5 20024E 12 A Il B K FRIE B & OB
WREOWRIBR SN BTFHREREE»SoEES Nt
4628k x& & L, BHEHIEHFI O minimum inhibitory con-
centration (MIC) % #l%E L 720 91%k, 1508k B & 12214k
A5, FNFNI9994E 4 A 7 520004128 ,20014E 1 A »»
HI12A B L UR20024F 1 A2 H12BIC0BE S iz,

20014E T BE S N2 H R D ) B, cefixime O MIC ¥
0.004ug/m ¢, 0.015ug/mé B & UF0.06ugmé T H 5
ZREN 5, BH5HRE0. 1250 g/m € B EDS5EE I DL
T protein-binding protein 2 (PBP2) % 22— F9 % penA
BIZTFOBITEIT o7, S512, INLHEKED) bEY
A 2K EPBP2 ¥ BT B BRSBEMRATIRIZOWVWTZ
DB THIELME % PFGE |2 THRES L 720
2. MIC DBEE

N PR 20 BERRA62HR 12X 3 5 penicillin G, tetracycline,
cefixime, cefdinir, cefcapene pivoxil, cefodizime, ceftriaxone,
levofloxacin 3 & U'® spectinomycin @ MIC % National

Committee for Clinical Laboratory Standards (NCCLS) %
IZHE L THIE L7z, & 512, nitrocefin 74 A 7 12& D B-
lactamase DEAEDH % BRE L 720
3. penA EZF DR

BE\Z 84 & N7z penA BIZTF DRIZTECH] (GenBank
accession no. M32091) 912 L724%> T, 7 #EHEH D oligonu-
cleotide % & B L 7z (Tablel)o PenA-A 1 & PenA-Bl,

Table 1 Primers for PCR amplification and sequencing of
the penA gene of N. gonorrhoeae
Primer Nucleotide sequence, 5’ to 3 Nucleotide
Positions
PenA-A1 CGGGCAATACCTTTATGGTGGAAC 8-31
PenA-B1 AACCTTCCTGACCTTTGCCGTC 655-676
PenA-A2 AAAACGCCATTACCCGATGGG 597-617
PenA-B2 TAATGCCGCGCACATCCAAAG 1157-1177
PenA-A3 GCCGTAACCGATATGATCGA 1003-1022
PenA-B3 CGTTGATACTCGGATTAAGACG 1844-1865
PenA-A4 AATTGAGCCTGCTGCAATTGGC 1376-1397

“Nucleotide numbering is derived from the penA gene of a
penicillin-susceptible strain of N. gonorrhoeae (GenBank ac-
cession no. M32091).

PenA-A2 & PenA-B23 &£ UFPenA-A3 & PenA-B3 D
primer DA A HEIZ L 5 PCRIEIZL ), 30 DEIEF
BTH 1250 penA BT O &R % R L 72, PCR EW I,
F— ¥ —27 T % — (model3100; Applied Biosystems,
Inc., Foster City, Calif., U.S.A) % fVv>T dye terminator %
X D IEFEE % e L7z, EBLHICIE, PenA-Al,
PenA-A2, PenA-A3, PenA-A 4 PenA-Bl, PenA-B2, B8 & Uf
PenA-B 3 % 38 MCHI A primer & L THW/Z,
4. PFGE \Z& 3% / L DNA DfEHT

WEERRD R D 4/ & DNA % HIBREEE Spel (Roche
Diagnostics GmbH, Mannheim, Germany) T/ L, YIHT
& 7172 DNA Wi i % PFGE | T4 L 72", ERIKE)IZ
CHEF DR 1II system (Bio-Rad Laboratories, Richmond, Calif.
USA) FHWTLO% T A2 —A7 VAT6 Viem, /¥
WV ABRR 5 #5358 8 & 14 C D&M T19. SR MTT o
720 PEGE 2 & ) 53 BE & N7z DNA BT/ 770 7 1 —Vig,
BioNumeric #4717 7 b (Applied Maths, Sint-Martenes-
Latem, Belgium) % Fi\» T 24T o 72,
5. METFAURET

HEHI O MIC 5347 D L2 1Z, Mann-Whitney U test
W, BEKES B RTTAEEZE LT

& £
1. MEREDBAOSERERICH T 2 BIEOFR

=1t
19994F & 20004 D 91#k, 20014 D 1508k 35 & U20024F D
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Table 2 MICs of antimicrobial agents for clinical strains of N. gonorrhoeae recovered from1999 to 2002

Antimicrobial MIC* (ugm?)
agent 1999—2000 (n=91) 2001 (n=150) 2002 (N=221)
Range 50%  90% Range 50%  90% Range 50%  90%
Penicillin G 0.008->32 0.25 1 0.06->32 2 4 0.06->32 2 8
Tetracycline 0.008->32 0.5 2 0.125->32 2 4 0.125->32 2 4
Levofloxacin =0.004-8 0.125 4 =0.004-32 1 8 0.008-64 8 16
Cefixime =0.004-0.125 0.008 0.06 =0.004-1 0.06 0.5 =0.004-2 0.06 0.5
Cefdinir =0.004-1 0.015 0.5 0.015-2 0.06 1 =0.004-0.125 0.06 1
Cefcapene pivoxil  =0.004-2 0.03 0.5 =0.004-8 0.25 4 =0.004-16 0.5 4
Ceftriaxone =0.004-0.06 0.008 0.03 =0.004-0.25 0.03 0.125 =0.004-0.5 0.06 0.125
Cefodizime =0.004-0.5 0.015 0.06 =0.004-0.5 0.06 0.25 =0.004-4 0.125 0.25
Spectinomycin 1-32 16 32 4-256 16 32 4-64 16 32
*50%, MIC at which 50% of the isolates is inhibited . 90%, MIC at which 90% of the isolates is inhibited.
Table 3  Prevalence of resistance to antimicrobial agents in clinical strains of N. gonorrhoeae recovered from1999 to 2002
Strains Prevalence (%)
1999-2000 2001 2002
(n=091) (n=150) (n=221)
Penicillinase-producing 1.1 0.7 0.5
High-level tetracycline resistance (MIC=164 g/m £ ) 2.2 0.7 0.5
Chromosomally mediated resistance to penicillin (MICZ 2 ug/m ¢ ) 2.2 59.3 73.3
Chromosomally mediated resistance to tetracycline (MIC= 2 g g/m £ ) 11.0 53.7 68.8
Levofloxacin resistance (MIC= 1 g g/m ¢ equivalent to ofloxacin MIC= 2 ug/m £ ) 27.5 53.3 78.3
Decreased susceptibility to cefixime (MIC=0.5ug/m ¢ ) 0 26.0 30.3
Decreased susceptibility to ceftriaxone (MIC=0.5u g/m £ ) 0 0 0.9
Spectinomycin resistance (MIC=128u g/m ¢ ) 0 0.7 0

221BRDITEAEZ M % (Table2) 127RF o Penicillin G
D MIC (Table 2 ) 1, FEXRMICHEICEHF L7275, peni-
cillinase PEA M E 12, B L D 1HROADHETH Y
KR TH o7z (Table 3 )0 FeofklEr= 1) Vit (MIC
22 pug/ml )PME DOEIEIZ DV TIE, 19994E 2 62000
EDBRTIE2.2% Td o 72DH, 20014 D TIZ59.3%
L) EHIZ2002FE DR TIET3.3% L AFIZER L7,
Tetracycline O MIC 434 (22 VT &, 19994F % £ 2002
FECPTSEES N BRICBWCERNZEZD LA
SNz (Table2), teM BIEFHIEESTEEENS
TRIHAZ) VEEME MIC=16pg/m )V E
13, 19994F 7 5 20004E T 2 Bk, 2001412 1 #:3B &£ U°2002
FIZ1HRICRO NIz, FBEET IV A2) Vit
(MIC= 2 pg/m £ )" HEDEIEIZ DWW TIE, 19994 A
52000E DR TIZ11.0% TH o 72 DH, 20014 DFRTIiZ
53.7% & 72 ) & HLIZ2002FE DR TI268.8% & E&H L 72
(Table 3 ),
Levofloxacin @ MIC #1222V T b, 19994E 5 52002
EIPTDEENERICBWTERN ZAEED LHAS
8 517z (Table 2 ) o BRIR 53 BERED90% % BHIE 3 5 MIC

(MIC90) (19994 A 520004 Tld 4 ug/m i TH - 72
25,2001 FE OB TIX 8 ugm b &7 ) & 5 |220024E DT
iZ16pugme & LR L7z, = 2—% /9 Vit (levoflox-
acin MIC 2 1 u g/m ¢ ) O EI4 1%, 19994F % & 20004
DIRD27.5% 7 H 20014 DFRD53.3%, & & 1220024F D
BRD78.3% & I LR L7/ (Table 3 ),

Cefixime,cefdinir 33 & UF cefcapene pivoxil ® MIC I,
19994E 2> & 20004F DRI HLER L C2001FE OB THE I L
5 L 72 (Table 2 ) o Cefdinir B & U cefcapene pivoxil ® MIC
IZDWTIE, 20014 ORRICHE L C2002E DR THEIC
LHF L7z, 19994 5> 5 20005 ORETIE, cefixime O MIC
#50. 5 g/m £ LhE ORI BE S N2k 70 o 7255, 20014E 1
1326.0%, 20024E121330.3% (248 & 1, 20014E B X U°
20024E D HEHR AT § B MICI0IE, & b 120.5ug/m ¢ T
B > 720 20014E DEHRICH T B ceftriaxone 3 & UF cefo-
dizime @ MIC &, 19994 %> 520004E DAk IZ B L TH
BIER LTV, 2002E0I L TIHAEDEE
R % D o 72 (ceftriaxone 12 D W T i p=0. 261, cefo-
dizime {22V Tid p=0.901), 19994F 2* & 20004 D ¥k &
20014E D#E T, ceftriaxone @ MIC %30, 5u g/m £ LA E D
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RIS S N B o 7205, 200266 DOBECTIX 248 (0.9%)
250.5ug/m ¢ TH o7z (Table3),

Spectinomycin ® MIC 43 4F {2 2 \» T i, 19994 A 5
20024 2T THBEOEALIZAD Sz h o 72 (Table
2)o LOLADS,2001FEIZARSF /¥4 2 VTHGE

(MIC =128 g/m € )'A5 1 k58 & L7z (Table 3 ),
2. PBP2 0%t

2001 I BES N HERD ) b, cefixime O MIC 75
0.004ugmé, 0.0l5ug/mé B & U0.06ugml TH 5
FNEN5 BB X 00. 1250 g/m ¢ BL_E D558 D & 5708k
IZDWTPBP2 % 32— ¥ 2 pend BIZFDEH 1T o
7o TNHTORDPBP2IZI0NY — > D7 3/ BRECF
EROI, TNH BNV VS RE LM3060D
penA BILT (GenBank accession no. M32091) & ¥ &R
L72PBP2 D7 I /EEEF & LB L7 (Fig.1)o /%% —
VINHLETIE, PRS-V X ERLR 5T,
N =2 1T, TANTFVEE (Asp-345a) H3HFA &
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Fig. 1
2 from N. gonorrhoeae clinical isolates. The PBP 2 of penicillin-
susceptible N. gonorrhoeae (NgS-LM306) is derived from the penA
gene of penicillin-susceptible strain LM 306 (GenBank accession
no. M32091). The amino acid sequences of PBP 2 of clinical iso-
lates are classified into ten patterns (I-X) and aligned with that

Amino acid sequences of penicillin-binding protein (PBP)

of penicillin-susceptible N. gonorrhoeae (NgS-LM306). The num-
bers of isolates with each pattern are indicated in parentheses.
Dashes indicate amino acid residues identical to those of penicillin-
susceptible N. gonorrhoeae (NgS-LM306).

IM306& [ —TH o7z, Xy — VIS XTIE, 7AS
T ¥ UBE (Asp-34ba) VHEA SN, NF -V EVET
DT I/ B (Asn-5732) DIFAN AL NIz, 51T,
Ny — v M6 KT, Ala-501—Val, Phe-504—Leu, Ala-
510—Val, Ala-516—Gly, Gly-542—Ser, Pro-551—Leu, Ile-
566—Val 3 & U Ala-574—Val O STEFE D 7 I/ Br D%
EPBEIN, 20903056207 I JBOEL
DEIFFIZER® 57z, PBP 2 @ transpeptidase domain PJ
DT A7 ¥V (Asp-345a) OFf AL, 4 EME L7
TORR23BRIZERD BTz,

Ny —XDPBP2DT I/ BREHIIE, =Y ¥
MR LM306 & H i L T90% D3ELMEE % /R L7212
4 &9, Neisseria cinerea & Neisseria perflava 7 PBP 2
D—HroERSINLETFA 7ROBELRLA
(Fig.2)o #¥12, 734 — > X @ PBP 2 ® transpeptidase do-
main (&, N. cinerea & N. perflava @ PBP 2 2> b B L
7ZE'WA 7 iEE L DREIZ9.3% DFUMEZ IR Lz, T
/X5 — O PBP2 i, TOBRHF4THRICEED H Tz,

3. PBP2 OZ L E BRI

PBP2 D7 X BRECH|DEALD/¥F — & penicillin G
B L O cefixime, cefdinir B £ UF ceftriaxone ® MIC & DR
#% (Fig.3) R L7ce 7 AT X U E (Asp-345a)
PHA SN =2 1 26 XOBEHIZHTT 5 penicillin
GDMIC i, 0.125ugm i »5 4ugml THYH, —5h,
EFA 7 ROBEZFEONNY -V XOHEBKIIT S
MIC &, 0.5ugmiH» 5 8ugml THh o7z, /135 —
1206 XKOBHRICH T 5 penicillin G @ MIC D434 i3,
EFA 7 ROEEFFE D/ — VX OEHRIZHTT 557
LERDDOD, HFED MIC DHIE D MIC IZHEE

Transpeptidase domain

Ne-
LPN3173

Ne-
165471659

0 100

Fig. 2 Mosaic-like structure of PBP 2 in N. gonorrhoeae clinical
isolates (NgR-mosaic PBP 2). This mosaic structure is composed
of fragments that present in PBP 2 of N. cinerea strain LPN3173
(Nc-LPN3173) and N. perflava strain 1654 / 1659 (Np-1654 /
1659). Solid boxes in PBP 2 of N. gonorrhoeae clinical isolates
(NgR-mosaic PBP 2 ) indicate amino acids that differ from corre-
sponding amino acids of PBP 2 of penicillin-susceptible N. gonor-
rhoeae strain LM 306 (NgS-LM306). Solid boxes in the amino
acid sequences of PBP 2 of N. cinerea strain LPN3173and N. per-
flava strain1654 / 165%ndicate amino acids that differ from the
corresponding amino acids of PBP 2 of N. gonorrhoeae strain LM
306 (NgS-LM306) but are identical to those of PBP 2 of N. gonor-
rhoeae clinical isolates (NgR-mosaic PBP 2). Shaded boxes in PBP
2 of N. cinerea (Nc-LLPN3173) and N. perflava (Np-1654 / 1659)
indicate amino acids that differ from the corresponding amino acids
of PBP 2 of N. gonorrhoeae strain LM 306 (NgS-LM306) and
those of PBP 2 of N. gonorrhoeae clinical isolates.
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Fig. 3 Distributions of MICs of penicillin G, cefixime, cefdinir,
and ceftriaxone for the clinical isolates of N. gonorrhoeae with
various patterns of alterations in PBP 2. The patterns of alterations
showed in Fig. 1 are indicated in the box.
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Fig. 4 PFGE profiles of Spel-digested
chromosomal DNAs from 47 clinical iso-

lates of N. gonorrhoeae with the mosaic-
like structure of PBP 2. The dendrogram
was created by the computer-assisted
analysis of the PFGE profiles. The profiles
are classified into a major cluster (C) and
three minor clusters (A, B, and D).

B olz, BFA 7 ROWELFO/NNY — X OB
1239 % cefixime B & U cefdinir ® MIC 1%, /8% — > 1
POXOBEBKICHT A MICICHELTHEICE L, #
BOBEBRDITILA LD D WITTRTIEMIC 5%0. 254 g/m
(UL EDBEIZ, $%E OB MIC 0. 1251 g/m ¢ LT
DECEEIN/ ST, EFA 7 ROBELFO NN —
v X OBWERDEEAS, cefixime O MICO. Sug/m ¢ DL EB
& U cefdinir @ MIC 1 g g/m ¢ LL k% 7R L 725 Ceftriaxone
DWW TCHERRICEY A 7 IROBEEF Oy -V XD
BHRIC T A MICIK, /S — Y I SKOBHRICHT
A5 MIC ICHBLTHEEICE» 27205, TXTORKIZ
9B MIC 130.25ugm { LT THY, £7 b)) 7%y
VIRSHEYICE TN,

4. T A VREED PBP2 B DEMDEETFEH
Bl

TV A 7 RO PBP2 & FHOATHRICOWT, HIER
B % Spel \ZTYIRT & 7= 4"/ L DNA BT B @ PFGE 7
074 —VeZ0HEUMEEL (Fig.4) IKRLZ, b
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ATRRIZ 1 DDKRER Y FTAZ— (C) L3DD/NEL Y
FA%— (A, BED) &iZFFehs, 275A%—C
D3ThEH268kASEl— D PFGE 712 7 4 —)JV&RL, THh
bEEOITERIVBLLEDHPEER L —D
PEGE 7B 7 4 — V&R L 7226kk 1L, 50Dk % %2
L7 RERBEP GBI N TV, 7 FAF —
ADLRRIZ, %L EOBEBEERL, 512, FhE
N 2RI DIEE—DPFGE 70 7 4 —VERLEDS, 7
FTAY—CLDEMBIERBTH o726 7T AT —B
D2RIIF—DPFGE 727 4 —)VERLZDS, 7T X
F—C IRV TH o720 7 T AFZ—DD4BK
13,90% L EoEPEERL, S615, FRFNRIKT
DIWEF—DPFGE 70 7 4 —)VERLED, 7 5AF —
C LIF6THDEUEERTIIT Ehd ol

Z =

19994E 2 5 20024E £ T D 4 FH O EHAB OMRETIC S B
o, WERRTHERO S EERRZEILE L WEL
TR L720 BARTIREBRGE DGR D 20DI1I =Y
YBIXUT AN IHA ) vRIBEAEERAERATV WY
b LT, fEAER= YY) VitEB L OCRe A
ThIHA7) VIEREIZE L ML Twi,

Za—F/ 0 AT, BARIZBWTINOEMRFITLD
WEED 5 VCIEFEREE LML TIRERKGECEA SN
T &7z, WEMERERTIE, Chiamydia trachomatis & ik
B & DRABEEH20% 2 H530% 1RO BN, HREM
REZEDIEBI T, WEIZITT HIEHRIC L DRI EE
THE, BERBRICEBZ LWL, 20720
12 C. trachomatis FEHFEDSEFEIL L, sexually transmitted
diseases (STD) DGR & % 5 WD H %5, STD D
TATOBILOE A b MEHRERIZBWTIE, C tra-
chomatis DREFEEPLTHHLD0L LTHEIZED &
R ZESTAHI LR INTE ., BICHKRTHE
ENlcza—F /0 R, KEBLU C trachomatis
W3t LCARIGERTH Y, 1HIC THE T B IEED
HEETHDHIE LD, HKEML L UEREELEDET
RERDEEREL LTEEDLPHEBE ShEHINT
&7:9, L»b, C rrachomatis DEFEZLEBMET A7
BTl HIRSEOSE & LAMLU EoRRRSSThh
T&72 CDIHIBERDTIZ, =a—F /0 A
MEOHBREFITEEAB LAY BRIZBIFAZ 22—
F /0 AN BB REEREELR ORI OHRE T,
19934 2T NTEB N, ZD%, 1990FE %3 1
PEMRE D ZE 2 B NAY B AL # A & g S h7z¥, 1999
FOHAMBREELZEPLDRBRETNANIA Vo
Za—F /0 ElRBA SN L LS, Fh
IZHEH L TAEORE TIX, —=2—%/ 0 HInHEE
DEEOEME 5L ) BEOHELIEBE SN,

199004ER B E L Y IKBE D= 2 —F / 0 Y HITHILIZ &
DREOY7 70 ARY) YRDPEHENE 2, SEOKE
T19994E 5 5 2000 D BRI At T 2AEM 2 EOE 7 7
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O AR IEEETH 5 cefixime D MIC &, 0.125u g/
mlUTTHY, DEEMRITT T cefixime B HEY T
H o175, 2001 12 BV TRBEBEEOET 7 BER S
N20024E 12 b 5| E e E T LAERD Sz, £ DRMDFE
Ot 770 AEY YHIZOWTHREBOMEBTH - 7,
HiEt77uAR) 0L, BHTEHINTYS
ceftriaxone @ MIC &, 1@ EARM %@ U T 1 %410, 250 g
/m £ LLF T3 % %%, 20014 B £ U20024F @ B 4 T 131999
SEPS2000FEDOHBFICLE L TMICO EFEPREDOL
720 H5 12, 20024F 12 13, ceftriaxone @ MICO. Sug/m ¢ @
HROBBEPBEINTBY, 5BOBRISEHKRD
ceftriaxone DESZEICEET 2LENH 5, KETI,
CABERE O 0 IR B HE 1 1 cefixime400mg @ 1 [E]3% 5
ATbNY, BRAEREIHE SN TVEY? X5,
19904 L 1 cefixime PEH SN TV AHIZHHEDLL
¥, cefixime (205 2 BEEOZIIZAHICB W THER
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