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RV 2R LDETIRBEOBRIE, ERAE AT
SR EOIT L EHEXE—F, B OEETEATM
EAFHBLL 7Y, %12 Methicillin-resistant Staphylococcus
aureus (MRSA) it, HBEBERERE L L TRELERKE
FEPORBMEN2H10 52, TORERLAEOEE
BErRARICMGRT 226005, £7:, MRSA & L,
BRRMEBEICRET S L HIEBRIELTIZRSL, LT
LIXMEBE 2o Tv5, A& B L BK#ETIZ MRSA *
S, aureus DFEBEICOVTE L DBENDH 5 A5,
FEICBIT S S. aureus DIEEMBME IV VY,
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BEFEUNDARREE 25 B L RERREESL X UER
REZREOREE 2B ZOTHELZBT, HEMELS
BIEHGIE D ORI L 720 HBRE IIRISED & WAELR,
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ML7-FHREERTH), RELRELSHETA T
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Film ™M (3M) (SHMLTREL-KHEL, 3% KR
mer=y PRERE (EREEH, KB AFr 7%
L 35T, 48 EFMBE LA, v v =y MAEZ ER
L, HERCREAEEBICLTRELHELL. 77
LYt BRHICPSTT V2R (REF) L&haTy
S—VYELZHAL, S. aureus XFIE L7

3) MmiFRG)

5 ME## % Brain Heart Infusion broth (BHI, Difco)
ZPHAVWT 18 IR EL, £0&.L (3,000 rpm,16
&) LiEERAV, a7 r5—-ERY (RBIME £,
FYhER), Ty5a ¥ 8P (SET-RPLA (4
), 7 A4/ %17\, TSST-1E4 (TST-RPLA
[HRF], 7 HEW) OFRIIOVTHEICEVWEREL
A

4) FHIBZMRABR

BARLEMEFLERE TR, B/ RBREHILRE
(MIC) %#MEHAEARETHE LY HEmtihid
cation-adjusted Mueller-Hinton broth (CAMHB)
(MHB; Difeo) % F\», ¥ & & i3# 10° cfu/well &
L7, EH%EHIL, penicillin G (PCG, EHMNE), ox-
acillin (MPIPC, # & # ¥), methicillin (DMPPC,
B A BE), ampicillin (ABPC, RHEZ T %), cefazolin
(CEZ, BEIR¥EM), cefmetazole (CMZ, =3t), cefop-
erazone (CPZ, 7 7 4 #'—$ ), cefixime (CFIX,
BEIRES), imipenem (IPM, &% % 3), panipenem
(PAPM, =43t), gentamicin (GM, Yz V) v ¥ - 75
), amikacin(AMK, E#HH#¥), tobramycin(TOB,
HEHME), arbekacin (ABK, HIERE), erythro-

mycin (EM, 7 7 4 ' — $ %), josamycin (JM, W
ZP M), roxithromycin (RXM, N¥ X b+ =) %+
¥+ vk V), azithromycin(AZM, 774 #—R*K),
tetracycline (TC, H& L #') =), ofloxacin (OFLX,
#—B3K), norfloxacin (NFLX, 2+ %), sparfloxacin
(SPFX, A HZ&M¥), vancomycin (VCM, HF %N
x) THa,

5) HEENDRE

AEEDREIX, *OREEXBVTITo 72 28,
HHAKMIE 1% & 6% AW,

I & |

1) RESRBLUREMHEND S. aureus 7 H*E

Table 1 (ZRENREHICHHAL ANENILDS.
aureus DITMRL LB L XM TDH 5. 1996 EIZits
EOEREEELRELZ L IUREED»LOFREN
ABRREICHBRLTHL (p<0.05), ZMTHEMESE
ETRANEL DV LEHEI LGOS BEERLT
1997 EICBVT HEIMIC, EMEFENAKRBELY
BUWIMETH) (p<0.01), Wi, HWHIAMNELD
Bhol. KD 1KEETIR, EREEENARLE
ICHBLTEWIRETHo 208, KW EBEER:
Molze LAL, HEIPSODEOAZ LK T S LEH
REZNBELIVEBICIKL, 615% Thot,

2) KD S. aureus TMEE

Table 2 i3EEEFIC A7 S. aureus DFHEETH 5,
1996 £ L 1997 EIZRE % 1T o 724t No.1 DHKETH
S. aureus DFMEEIL 1996 F£iZik 16.2% TH b, 1997
£TI2182% Thol:o BHK, WHHERKOMRKICH

Table 1. Comparison on isolation of Staphylococcus aureus according to personnel and materials

7 hospitals in P. R. China and 1 hospital in Japan

Count; .
ountry Personnel Swab from No.of No. of S.aureus (%)
year exam.
P.R.China throat 53 14(26.4%)
1996 | medical staff :I p<0.05
nares 53 2( 3.8%)
28(11.2%)
non-medicals throat 72 9(12.5%)
(families) nares 72 3( 4.2%) p<0.05
L throat 124 8( 6.5%) ]
inpatient 15(6.0%)
nares 125 7( 5.6%)
1997 . throat 75 35(46.5%)
medical staff 46(30.7%)
nares 75 11( 6.8%) p<0.01
. . throat 75 10(13.3%) J
inpatient 15(10.1%)
nares 74 5( 6.8%)
. throat 26 16(61.5%) R
medical staff 26 (50.0%)
Japan nares 26 10(38.5%) p<0.05
1996
. . throat 25 7(28.0%) —
inpatient 0 16(32.0%)
nares 25 9(36.0%)




VOL.47 NO.10 FRARJHMETHSMLUAS. aureus DIMNE & A WERSH 613
Table 3. Number of Staphylococcus aureus isolated from carriers at 7 hospitals in P. R. China and a hospital in Japan
Country Year City Hosopital No. of exam. No. of (%) isolated
Harbin no.1 100 10(10.0) 16( 8.0)
no. 2 100 6( 6.0
1956 Hohhot no. 1 100 7( 7.0 1058
no. 2 100 4( 4.0
P.R. China Beijing no. 1 29 16(16.2)
total 499 43(8.8)
Hotei no.1 100 18(18.0) SELE)
no. 2 100 25(25.0)
1997
Beijing no. 1 99 18(18.2)
total 299 61(20.4)
Japan 1996 Tokyo no. 1 102 42(41.2)
Table 3. Sero-type of Staphylococcus aureus isolated Table 4. Sero—type of Staphy! aureus isolated
in 5 hospitals in P. R. China, 1996 in 3 hospitals in P. R. China, 1997
Coagulase| Coagulase
tyPel I I M V V VI W W NT| Total(%) type|1 T M vV V VI W W NT| Total (%)
Entarotoxin Enterotoxin
A 211 1 5 A 1 2 2 5(8.2)
B 1 138 5(11.6) B 11 5 6 2 15(24.6)
c 2 2 c 1 11 3
D 2 2 6 1 |11(25.6) C+TSST-1 1 3 4(6.6)
AB BC AD 2 2 1 2 7 AB 3 3
ABC ABD BCD 2 1 2 1 6 AC +TSST-1 1 1
ABCD 11 1 3 NT 1 6 1 4 10 3 5|3049.2
NT 21 1 4 Total 5 7 2 9 325 5 5|61(100.0)
Total 9 85 2 115 3 43(100.0) (%) (14.8) (40.1)
(%) 84.9) No. of S.aureus/no. of examined: 61/299 (20. 4%)
No. of S.aureus/no. of examined: 43/499 (8. 6%) TSST-1/no. of S.aureus: 5/61(8.2%)
TSST-1: Not detected
_ Table 5. Sero-type of Staphyl aureus isolated
BL, X, AROBRTIIRVITEELRLI, T in a hospital in Japan, 1996
RED 1HERETOIMEIZ412% THY, FETHE Coagulase
LIEBETRLRELAME No.2 D 25.0% £ ) HET WPl I O NV V VI M W NT| Total (%)
Hol Enterotoxin
3) S. aureus FMEHDMiHE A 1 2 3
Table3 i3 1996 E N H E 5B L ML = S. B 12 |3
aureus 43 WD T Y5 — ¥R Fu b F T R ¢ 1 1 2
DEMTH 2, 2775 —CHTIRUBHbo L bFL C+TSST-1 u 11(25.8)
349% T, Ty7Fu by YHTEDENboLLS AB 11 2
$25.6% %R L7 MICIREARIECRBENI NT 79 1 4 21(50.0)
SNIZH~ Table 4 ® 1997 £ D P E 3 H bt 5 D 61 Total 2011 173 |42000.0
SMEKRTIX, 37 75— ERUTIIR 40.1% H*F <, %) 47.6) (26.2)

Y70 by YRIIRBIAEE (NT) 2£49.2% TH Y,

KT B HA24.6% Th 5, TSST-1 ELEHIZ 1997
FCsHhoMENTEBY, WFhbyFObF I ¥
CHBLVIIACHOEK/RTH oo HRD 1#MBETD
LQREKEICOWTIE Table5 ISR L=, 237757 —F

No. of S.aureus/no.of examined: 42/102 (41.2%)

TSST-1/no. of S.aureus: 11/42(26.2%)

DRA$47.6%, ME 262%, = v57abF ¥ yBixC
BAT13 8 (95 B 11 B2 TSST-1 E4 %) 30.9% »%
, BRZEAAEGHLESLLIC (TSST-1E4E) &A1l
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BT 42 Bh D 26.2% % HD 70
4) FMHOTEEBRTH
(1) 1996 FHE 5 HBETHM S L 43 Wk
Table 6 |- 1996 £ D MR bR D 23 FHNX T 2 HLH
WS HER LA, IPM O MICw 1£50.063 ug/mL T
»0ELEET, K\WTPAPM & SPFX D 0.125 ug/
mL Choto 72, v20J54 FEDH 5 EM, RXM,
AZM (23t 2 B2 M3 E {, MICw (X 3 #3ti2>128
ug/mL TdH o7z, JM Tid 8ug/mL Thote T
TC @ MICs 13 64 ug/mL %27~ L7,
(2) 1997 EHE 3R THMES Nz 61 Wk
1997 ED MM DT KB X Table 7SR L
7o IPM, PAPM 3tiZ MICw i3 0.125 ug/mL Th o &
bRMERL, RK\WT, OFLX, SPFX ® 0.6 ug/mL T
Hot:e 7 EM, RXM, AZM (21 d >128 ug/mL
ThHhH, IMiZ2ug/mL Tho7
(3) 1996 FEHAD 1 KL THM S N7 42 Wk
EHO1BRTOMEIN: 2 B/ONEREZEE
Table 8 I27x L 7o ABK, VCM ® MIC 3T 4.0 ug
/mLUTE 20ug/mLUTICHYEHETHo 7, D
21 EH| 12 2 W T &, MICs T 2 IPM »$=0.063 ug/
mL, PAPM #%0.125 ug/mL T ), BRiF AN %
;& L720o NCCLS® D2 # (2 f¢v» MPIPC @ MIC %% 4 ug/
mL U E# MRSA £ ¥5L, RRTHMS Nz 425D
S. aureus "9 H, 17 #k (40.8%) A MRSA T - 72,

Table 9 X MRSA AT E N/ -MBEIT VY —¥
BT L7 MRS IZEREREOBERE AAE, &
ZOE L ABEOVTILNLLTRERTRY, WY
nbarrs—¥Il, 70k *y > CHNDMRSA
MELAELTHo T

Table 1012 (E MRSA 17K DO XK WEOW A %
MSSA 26 HkEHBLAMRTHL, EXROMED
break point X NCCLS* D iLRIC L 74> 7co MRSA
DEFFMEOWE X AMK 7 23.6% & TC D 47.1% H*
{5 ¢, OFLX i 70.6%, IPM i1 76.56% HMETH o7,

Im. # »®

WADEBOREL %5 S. aureus 't PEERL
LTREMLEM» RSN, EREFELCBEREKL
ENLBEAORERRERST I LML TY
27 —F, HMAEEOMBIIBREDHERICKE
BML7:2S, A CREEEOMBELRE, ¥ERED
RO ERESND, BEB L UKRKTIIRABEICH
ML TS. aureus, %2 MRSA 22V TH 4 OBKREAH
fFhhTsh, NIKBHNOTEBESEFBZEL LS
CDERDVERENTVAEY, LAL, PEICBISS.

aureus DFELEFIME IR T 2 ME XDV,

1996 £DRERTIX, KK, REELLICHEL, E
BUAEBENISLDS. aureus THEOHVI LRSI
f2o T, 1997 EIZIIERUEFE DAL REE O
RLELTAEL T %8, RERAOKRELVSBH

Table 6. MICs of Antimicrobials against Staphylococcus aureus isolated in P. R. China, 1996 (43 strains)
MIC (ug/mL)
Antimicrobial drug

range 50% 90%
Penicillin G 0.125 - >128 2.0 16
Oxacillin =<0.063 1.0 0.25 0.5
Methicillin 1.0 - 4.0 1.0 4.0
Ampicillin =0.063 - >128 2.0 16
Cefazolin 0.25 - 4.0 0.5 1.0
Cefmetazole 0.25 - 8.0 1.0 2.0
Cefoperazone 0.5 - 64 4.0 32
Cefixime =0.063 - 64 8.0 32
Imipenem =0.063 - 0.125 =0.063 =0.063
Panipenem =0.063 - 0.25 =0.063 0.125
Gentamicin =0.063 - 32 0.25 1.0
Amikacin =0.063 - 16 2.0 4.0
Tobramycin =0.063 - 16 0.25 1.0
Arbekacin =0.063 - 2.0 0.5 2.0
Erythromycin 0.125 - >128 0.5 >128
Josamycin 0.5 - >128 2.0 8.0
Roxithromycin =<0.063 - >128 1.0 >128
Azithromycin =0.063 - >128 4.0 >128
Tetracycline =0.063 - 64 1.0 64
Ofloxacin =0.063 - 1.0 0.25 0.5
Norfloxacin =0.063 - 8.0 1.0 2.0
Sparfloxacin =0.063 1.0 =0.063 0.125
Vancomycin 0.25 2.0 1.0 2.0
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Table 7. MICs of Antimicrobials against Staphylococcus aureus isolated P. R. China, 1897 (81 strains)

MIC (ug/mL)
Antimicrobial drug ke
range 50% 90%
Penicillin G 0.26 - 128 32 84
Oxacillin =0.063 - 2.0 0.25 0.5
Methicillin 0.5 - 4.0 1.0 1.0
Ampicillin 50.063 - >128 18 128
Cefazolin 0.125 - 2.0 0.5 1.0
Cefmetazole 0.25 - 4.0 1.0 2.0
Cefoperazone 0.25 - 18 4.0 4.0
Cefixime 2.0 - 32 8.0 16
Imipenem =0.063 - 0.126 =0.063 0.126
Panipenem =0.063 1.0 =0.083 0.125
Gentamicin $0.063 - 2.0 0.5 1.0
Amikacin 0.125 - 16 4.0 8.0
Tobramycin =0.063 - 2.0 0.25 1.0
Arbekacin £0.063 - 2.0 1.0 2.0
Erythromycin 0.125 - >128 0.5 >128
Josamycin 0.5 - >128 1.0 2.0
Roxithromycin 0.25 - >128 1.0 >128
Asxithromycin 0.25 - >128 1.0 >128
Tetracycline =0.063 - 64 0.125 64
Ofloxacin =0.063 - 1.0 0.25 0.5
Norfloxacin =0.063 - 4.0 0.5 1.0
Sparfloxacin =0.063 - 1.0 0.125 0.5
Vancomycin =0.063 - 2.0 1.0 2.0
Table 8. MICs of Antimicrobials against Staphylococcus aureus isolated in Japan, 1996 (42 strains)
MIC (ug/mL)
Antimicrobial drug
range 50% 90%
Penicillin G 0.025 - >128 16 128
Oxacillin =0.063 - >128 0.5 >128
Methicillin 1.0 - >128 4.0 >128
Ampicillin =0.063 - >128 16 >128
Cefazolin 0.125 - >128 1.0 >128
Cefmetazole 0.25 - >128 2.0 64
Cefoperazone 0.5 - >128 4.0 >128
Cefixime 2.0 - >128 16 >128
Imipenem =0.063 - >128 =0.063 128
Panipenem 0.063 - 32 0.125 32
Gentamicin =0.063 - >128 0.5 32
Amikacin 0.5 - >128 8.0 64
Tobramycin =<0.063 - >128 8.0 >128
Arbekacin 0.125 - 4.0 0.5 2.0
Erythromycin <0.063 - >128 16 >128
Josamycin 0.25 - >128 2.0 >128
Roxithromycin <0.063 - >128 64 >128
Azithromycin <0.063 - >128 32 >128
Tetracycline =0.063 - 64 0.25 64
Ofloxacin <0.063 - >128 16 >128
Norfloxacin 0.125 - >128 1.0 >128
Sparfloxacin <0.063 - >128 1.0 >128
Vancomycin 0.125 - 2.0 0.5 1.0
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POABBECOVTIRBREEFRVADT, AKE
OEEOEEL LICOVWTORBIIB O Eh ok W
FThOBETLBLOBELETINENSVERIER
2 (BIBER »OOTMENBEOFNIHRL
THIWCERCEVRERTHY, SO LRERERE
ENRB DM E R BTN ETRBRL TV,

S. aureus DREHEHALIC2WVTIE, TTIC 1937 Fi
Hallman®iZ & ) #4& ShTURS  OF R DY, R
HETIRERZBATI0~50%", »5\ik, Kk
DEATIZ10~40% TH N BERR LV BV REETSD
DABRMESICIBERL 2B EOREYH D, T,
EMREFEEORBEOREEN L TEHEENS S, aureus
IZB L TiE, Lidwell 5®AF1970 EICERMLTHE Y,
BAETIE MRSA ISR L TOHENB WV, —F, B
ANHBEIRE XN D S. aureus 22\ Tid Williams Af
6~64% L EBICKELZDHDLILERELTY

Table 9. Number and Sero-type of MRSA isolated
in a Hospital, Tokyo 1996

6“)0
AFRTIHEEALZPEOEBRTOENE RAEL
WA S, aureus ML, —BREREIZHXT
EREEELSDOTMEIRDP o7z UL, ERER
EZOFMENARBEICHRTHNI L, BIUVEAD
ENRMMNRMEICHBR L TRETH- 7 LI, BR
DERILLIIRZ-TWVE, LA OBMIZ2EMN
RELZEROBETLMBENTREY, LOMKTH
FMTH o7z 7, HBREIZOVTIIER, AETIE
B, BRI, MHEETIIECTEENBONT, B
BT OREIZES AT WAMRIC L 5 HEES
LEEREIUEAEKEBLTVAILLERIOLGN
60

HhE TS’ MRSA (CBI L Tid Hall 5*i% 1986
ENGIBTEIHPITITLBO2RKETTMEN:
MRSA 22\ T, DNA M, 77— V8, HlXOM
PNy — o EBRELTVSA, mMiKBICIIMATY
v, ZFFRTOHE 7T RN S. aureus DMiKHIL,

o | No.otaESA — 2EMEHDELLIT YT —¥HMTIINH (38.5%)
personnel from |(%of S.aureus)| scrotype:No.strain Tbotb%(, V7O bFI~ Bidirabeds
et | 5(51.3%) 1C 4 L, 1996 £ TIIVIZ - D&, 1997 4 (V1% - NTH L
I NT:1 W% -BREANEERMNTH), MERRICIZENER
Medical staff IC 3 bz, —F, 1996 ENHED 1 KR THOAKETIXS.
nares | 5(50.0%) II]III;TTi aureus D MEEHNFL, LrbR—EHY (ICH) »
: 262% % 5%, TNHOEKNTXTMRSATH -
throst | 342.9%) | oo % 72o SEIGREFHUMITITE Boo2N, BELE
Inpatient — REHENF WL RA LTS AD G, REBS
nares 4(44.4%) I NT:1 NEDLNIERTHH 70
Nahmias™ 3B RO ZIEER L L TREBELY
Table 10. Resistant Patterns of MSSA and MRSA isolated in a Hospital, Tokyo 1996
S.aureus MSSA (25 strains) MRSA (17 strains)
strain Break*point MIC
Anti- sensitive resistant sensitive resistant (ug/mL)
microbials
Oxacillin 25 0 0 17 =4
Penicillin G 10 15(60.0%) 0 17 2 0.25
Ampicillin 10 15(60.0%) 0 17 2 0.5
Methicillin 25 0 0 17 =16
Imipenem 25 0 4 13(76.5%) =16
Cefazolin 25 0 3 14 232
Cefoperazone 25 0 2 15 =64
Cefixime 23 2 0 17 24
Amikacin 25 0 13 4(23.5%) 264
Tobramycin 21 4 1 16 216
Ofloxacin 25 0 5 12(70.6%)
Erythromycin 20 5(20.0%) 0 17 =38
Tetracycline 25 0 9 8(47.1%) =16

*NCCLS
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LANERELCFRENMNTIXLERMOKES L S
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E S Y (WA
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KHTDS. aureus D7 WXL 41.2% TH Y, #0
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Serotypes and drug susceptibilities of Staphylococcus aureus isolated from throat and
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Li Xiuhua®, Sachiko Goto”, Teiko Murai”, Akiko Kobayashi”,
Akiyoshi Tsuji”, Gao Xishui”, Hu Xiao Meng”
and Gong Yuxiu®

" Dept. of Microbiology, School of Medicine, Toho University,
5-21-16, Omori-nishi, Ota-Ku, Tokyo 143-8540, Japan

®College of Health Professions, Toho University

¥Dept. of International Cooperation, Ministry of Health, P.R.China

“Dept. of Medical Administration, Ministry of Health, P.R.China

To study the prevalence of Staphylococcus aureus on both the throat and nasal vestibles, samples were
taken from 25 healthy medical staff members and 26 inpatients at 7 hospitals in P. R China and at a
hospital in Tokyo in 1996 and 1997. Isolated S. aureus were examined by coagulase typing, enterotoxin
typing, and drug susceptibility against 23 antimicrobials.

The results were as follows;

1) S. auerus was isolated from 4% to 25% of all subjects examined at 7 hospitals in P. R. China,
showing a significantly lower rate than 42.5% at a hospital in Tokyo.

2) More S. aureus were isolated from healthy people, especially medical staff members than from
inpatients.

3) The most prevalent coagulase type of S. aureus isolated in P. R. China, 1996 and 1997 was type,
but their enterotoxin types were variable, indicating different sources of infections agents existing at the in
hospitals. On the other hand, strains of coagulase type I with enterotoxin type C were the most prevalent
at a hospital in Tokyo, showing the cross infections in a hospital.

4) S. aureus isolated in P. R. China were the most susceptible to imipenem and panipenem, and they
were the least susceptible to tetracycline, erythromycin, roxithromycin and adithromycin. There were no
strains of MRSA. On the other hand, 17 strains of S. aureus (40.8%)were MRSA at a hospital in Tokyo and
those strains were susceptible to arbekacin and vancomycin.

There was a great difference between drug susceptibility against strains from P. R. China and those from
Tokyo. This difference seems to come from the difference in infectious diseases, the treatments, and the
medical care systems in the respective countries. However, since China is rapidly introducing Wewstern
medicine, this report will serve as basic data for understanding fututre of drig resistance.



