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Methicillin resistant Staphylococcus aureus (MRSA) ¥ 3 -7 7 5 LRI LHRILY JSF
—LOBFEYER, B UREENR MRSA 51 2181L) VF— ADFERAEC DL TR 2T
27,

@ KM s’z MRSA & methicillin sensitive Staphylococcus aureus (MSSA) % F3
v, #{LY VF— 4k cefazolin, ceftizoxime (CZX), latamoxef, flomoxef & D FAZIR %
checkerboard iz & D M 21T -2 & 25, MRSA ZHWLERYREBD 12,

® YYVF—ALDOMRSA it 2 EEEIESRE, v =y F REEREHIC CZX M
Wy, CZX kY VF — A0PBRME 2 ERL, £PERENOERTHEABE L
TEXT 2 MRSA Bk CHB L 72, SEREINEN Tiz MRSA ORE Z¥ BT TH D,
B-lactam F|BBE SN TWLBETY VF—240 MRSA EEHESRBTR I N,

® HEHREFICBVWTHEL) VF—L0OEBIZLD, REMETE P 7THICBLTERD
YU RINESTED Sz, OBETREYIIED Shikd» o7, MRSA A OENT, &
Y VF—LOBEBIZLVBRD 2 ED D3, CNST6HH 26, Pseudomonas T 5+ 1
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SEHMEERT, BlEcLISWESE T3/ 7 LBY
BB D Micrococcus lysodeiktocus 7z ¥ iz 3¢ L THADIRRIC
L BBEERERF D, KRIZBL TIRAM - BHK - R - 6
BICRHMECHFEL, M-FPR-BRZLICHLL DA
LTBD, SEHHEBMOV ESDEEZ LN TV S, T
£, BAMTIX Staphylococcus aureus WCSEIER R R E R
WYV F—LH B-lactam FlOHEH W & Y MRSA oHid
HERT Z b in vitro TREEN B X >k o2,

2ZTCHEILYYVF—Lt B-lactamFOA I & 3,
MRSA OB¥E ENDOEFHIERR L, EBERICBWLT
B-lactam F| D SHEFICEX L 7 MRSA oxf4 3 81L
VVF—LADBREHROEL VRF L 1O THET 2,

L. ¥R & FH &

1. BtRZR

1992 £ 5 A YR O EPRBERE O RFIEDL S
B S s MRSA 38k, MSSA2#kicxtL T, B

WiiEAEREIC X 5 checkerboard & TRB/NEFHILR
& (minimum inhibitory concentration: MIC), ¥&
U fractional inhibitory concentration index (FIC-
index) OB %1T-> 7o ERAEM IO S M i
#1t ) V' F — A k cefazolin (CEZ), ceftizoxime
(CZX), latamoxef (LMOX), flomoxef (FMOX),
aztreonam (AZT) 2Hwz,

2. EBETFH%E

MRSA O#{REGPER H H30[HESR CZX 25 pg/ml,
NaCl 3%, =>=v s, 70bL2vV—n1_—-TN
(BPC) #hnsERigu® (CZX #ijhsgih) r, Zhi
BALY VF— 24200 ug/ml 20X 73854 (VY F—-
LPFRSEH) 2 14 LT, MRSA REEM (RH
E24, B35 14, BB 4055801 0
EEZL TV REPHRBREAND 11 AFIC 6 REFIZEL,
FETHE L U THEcER L - MRSA BB RaTL
72

" RERAFSF O SCEEET 1 #it
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3. ¥ MRSA o3 3 REgR

BV VF L MTEOBEHHEOMN T 0,
192D 5 B~8 B 7 BMULABERBEEL LR
SR & 2 RREEHSMIT 2, MRSA s R
HEL SR AN 8 EFICB VT, 1,000 4ug/ml D
LY VF—L% 4 ERRORE, RERC 1RMME
T2HMBBL, o 4 ERIZMEED S 3 RFMMNE
©2 M, DRIk TOMHE L T OWBROMIN 21T
STt BBHERIT 1 HEE % g-lactam HptF'h
DEFIc bBEEEN TV,

II. #& ®n

1. BtARNR (Tablel)

MRSA 3 # (A%, B#k, C¥) T it 8 -lactam
#8438 T @ MIC i% 128~512 ug/ml LA L o B it s
BThotz, HILY VF—LHMTIRIRAEHILEC 2 5
6,400 zg/ml LA, 18T 3,200 ug/ml AHAET, 3

BRELEBIL) VF—AICBRERREEP T, b2
LMV EHEIROBONTELY VF—LDORMER
400~1,600 ug/ml T, B-lactam & MIC 5 16~64
ug/ml & 2~5 B EDET 2 W 7z, FIC-index i3
BEAYOHATOSUTOHERRIBED Sl
8, C#k LMOX & FMOX D#tA MR &
EEol,

MSSA 2 # (D#k, E#) Tix MRSA tE#ic#
Y VF—ubiho MIC 136,400 ug/ml AL TH -
7ebt, BB X BB TIXCEZ T100ug/mlE b oL
LHLWHRSTED Shichs, EOMOBATIXHETIX
BET, (o URETERVHAVBEO O,
% 7z B-lactam F|OH I & 5 MICOETIZIEZEEA
riEdonhoi, FIC-index 3+ TO0.50 L
THEDRIED oo T,

HEZF VKRB ICERZHEDZWAZT i3 MRSA,

Table 1. Efficacy of concomitant administration of lysozyme chloride and #-lactam antibiotics

on MRSA and MSSA

Strains
Drug MRSA MSSA
A B C D E
MIC lysozyme alone 26,400 26,400 3,200 26,400 =6,400
cefazolin alone 256 256 128 0.5 0.5
MIC combination 32 64 16 0.25 0.25
lysozyme combination 800 400 400 100 100
FIC-index 0.250 0.375 0.250 0.516 0.516
ceftizoxime alone 256 2512 256 8 8
MIC combination 32 64 64 4 4
lysozyme combination 800 800 800 200 1,600
FIC-index 0.250 0.500 0.250 0.531 0.750
latamoxef alone 256 2512 =512 64 64
MIC combination 32 64 32 32 64
lysozyme combination 1,600 800 1,600 3,200 26,400
FIC-index 0.185 0.500 0.625 1.000 2.000
flomoxef alone 2512 2512 2512 4 4
MIC combination 32 32 16 2 2
lysozyme combination 800 800 1,600 3,200 1,600
FIC-index 0.250 0.375 0.625 1.000 0.750
aztreonam alone 2512 2512 2512 2512 2512
MIC combination 2512 2512 2512 2512 2512
lysozyme combination 26,400 26,400 3,200 26,400 26,400
FIC-index - - - - -

MIC: minimum inhibitory concentration (ug/ml)
FIC-index: fractional inhibitory concentration index
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MSSA £ b IZSEREL - IBREADBRBYEANDET
BEDSNE LT,

2. EBTFHHR

CZX BUhIst TRETHE L LTERLRHS L
7= MRSA 12 21.58/m*/h TH o 18, VYV F—A
FHREH T2 9.5 8k/m*/h L RH ¥ BIUTTH -
IAS

3. ¥ MRSA icxt3 5 BRER

MRSA D% £ B ERDORE~DELY V/ F
—LDRBICL O REMET AR THIcELT
MRSA OBEROFEA S L RHEBED S,
EYBROBE SN THRWER®, S aureus iZ B3R
DR WAZTHREEFN BT LRI BED SN
e OB TRLAICEROTILIEDSNZ L2
(Table 2),

ARHIE S Y BH & h - MRSA B4 o o M 13,
Coagulase Negative Staphylococci (CNS) 236 8,
Pseudomonas sp. 5 PlicBH NIz, ThbHICE
Y VF—LDBE52{To e, BEROBDVE2ZD I

Dit, CNS T2, Pseudomonas sp. T1HDAHT
HD, HOWBTRERTE S L 3MmBBH SN
(Table 3),
III. % x®

MRSA izxt+ 21tV V¥ — bk f-lactamF L
OHABROEFRMFEE LT, B-lactam AiC L OB
¥ % h, MRSA 2% 8% penicillin-binding pro-
tein2’ (PBP2) ic& D MR &N AMRBORT F ¥
2V AV, VVF—LDBEIERERIPTVLIL
wEET 5 L #H L5 TY 3Y, 46 O checker-
board & % A \» 7z MIC 8 & U FIC-index DM T
b, SEORELERCEEZHAYURIBEDLSH
fzo LtOL S aureus x4+ %) /S F— LD B-lac
tam | £ OH AR IZ, 5 H MRSA SMHBLEZ 58
M TemEshTBY, 5Hb PBP2 * &4
LEZWMSSAICBWTCEZDHBICED YV F—
LADMIC #2100 ug/ml ¥ TIET 2B 22 L b,
FOERAMENHMTRL I LR EnT:,

CZX it ¥ AV e P EMEROB THED

Table 2. Changes in colony count in Cultures before and after lysozyme chloride inhalation

Time interval Age MRSA MRSA
lbetwee" Patient|  d Diagnosis Antibiotics | in the nasal cavity | in the oral cavity
ysozyme no.
inhalations gender before after before after
1 18/F | Injuries at various places LMOX, CMD + + + +
58/M | Subarachnoid hemorrhage CEZ + + - -
Cervical spine injury,
1h 8 64/M respiratory failure IPM/CS + + + +
4 62/M Chroni_c renal fa.ilure, _ » 1 1 1
respiratory failure
5 76/F | Uterine cancer, peritonitis FMOX, OFLX + +
6 45/F | Myasthenia gravis CAZ, OFLX + -
3h Chronic renal failure,
7 56/F pneumonia ATZ H# +
8 76/F | Subarachnoid hemorrhage LMOX + +

4 Very high counts
|: Low counts

4+ High counts
1I: Very low counts

+: Many

LMOX: latamoxef, CMD: cefamandole, CEZ: cefazolin, IPM/CS: imipenem/cilastatin, FMOX: flomoxef, OFLX: of-

loxacin, CAZ: ceftazidime, AZT: aztreonam

Table 3, Changes after in colony count lysozyme inhalation

Strain Disappeared Decreased No Change Increased Total
MRSA 1 6 1 8
CNS 2 6
a -Streptococcus 1 1
Enterococcus sp. 1 1
Pseudomonas sp. 1 4 5
K. aerogenes 2 2
E. cloacae 1 1
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BRIV, MRSAREG L BRREEFAOEEICX
DY D MRSA SRHECEHELETFTLTWEI L
D SN, KR OREMIZMEL S EHE MRSA
DERHEENCERINLLY, B3R 7 A
HeBE SN LBREOHECAFEDEFNVELERLS
h, Jo=—%2ERULRESN-ETHE IR, T8>
LCEEWCES MRSA 2 e T2 L2 Ta 3, Hib
VY F—-LADBRTIZ MRSA OB R Ho T
XD, B-lactam#F ) VF—LDEAD, RBER
Eicfi#E L7 MRSA »38M L E# 3 5 B COELE
CERTH LRSI &N,

VYV F—AREBEIC1,000ug/mB¥ENDIEEN
TEY, RE-OBE~BREBL ELY VF—200
1,000 ug/ml IZREMEE & 13> 2 2 vads, MRSA OSE
ELLEBRACBTRBTRERSBOONI, L
»Hl, |V VF— LB TIZ MRSA ot UAER
BRFEDoONTES T, FAHCERI I3
¥ MRSA 1253 % MIC & B{E T 3,200 ug/ml T
HERSED sz bbb, HEFORK
Sxntwvizwib) VF— ARBRSOERC, ¥
&7 FYRECHE % < MRSA ot LA 6
B#ROED & is o Iz aztreonam DR E S h iz
ERCBWTH MRSADEALBED LI L &
D, FEEC MR ER L7z MRSA oxf 3 2 E4L
VY F—ADRRIZ, in vitro TOB-F 77 LA L
DHBRBOA TRV LEEENT, 72, O
BiBWIHRBED N> DIX, TOHREE
PREROMELEZL SN, REEHEER CHE
PHkL ) VF—L0EET 5 LY, BERADH
EMEOBTEELY VF—LBEDBI Lk Eh
5, EEH L BRHEOSHECTAOERP, HIEAOB
iR CICRE ORI H D, EERNTORRPHHR
BIIBI3VVF—LDRTRBIOBH S BHRS
hiz,

MRSA OEZEBBRA EBITT 5 0 i3FEERAZ
RpsS O GBMERTF (VY F—4h, 777
=Yy, VIR T7 VY, DB IgA, kR
)Y p3pE&E U 72 compromised host TH 5 Z & ¥,
NEFRS I X D OMED» 5 BIRERZT, MECH
FHOREHEZEOIANSDH B I LBBERE RS, &5
EERERFEEPEEOHEA SNBSS MR PBR L
FORBADETOBEZTHY, 352 5RABER
bz, BEFGEKCERZ L MRSA 2BEOD
», F¥F>¥3— FPLmupirocin VLN TWVS
3, BREDRFECELLUHOMNE - EBOERMT, &

ERERREL T AWHEFTHS ) /F—Lic &
D MRSA BFEMNBEETENIIHERICEEH LN
AoNnd, 2D ki MRSA 2t s LiZLIES
MEh23bDD, MRSA DAMABX AL LE
WMTazftsbdThuVREL LT, BEFDY
VF—LDERANFL SN D L ORE 5 b T
Fons,

SEMEAL ) VF—LRIIEs MBS N
e, E NI VF—LLZ—IMERRL - LRES
YRITHD, DD, NRKERIBHOSNTNS
2%, FOBRNCHBAOBITH MRS THEY,
MRSA BRRBERDRKTORNL) VF—L L 8-
lactam F|OHARR, XS5 EDMMOEF L OHH
fERAZECDWTR, 5%, BEEEFDILHRASL
HrRBbhl,
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Lysozyme chloride and g-lactam antibiotics, efficacy of concomitant
administration against methicillin-resistant Staphylococcus
aureus (MRSA), a basic and clinical study

Kenichi Kato, Kazuyuki Okuda*, Masanari Uedono,
Hiroyasu Ishikura, Naosi Takeyama
and Takaya Tanaka
Department of Emergency and Critical Care Medicine, Bacteriological Section of
Central Clinical Laboratory®, Kansai Medical University,
Fumizono-cho 1, Moriguchi, Osaka, Japan

We investigated the in vitro efficacy of #-lactam antibiotics and lysozyme chloride against MRSA,
and their iz vivo value against MRSA existing in the nasal cavity.

1. Lysozyme chloride and cefazolin (CEZ), ceftizoxime (CZX), latamoxef (LMOX), or
flomoxef (FMOX) were added to separated cultures of MRSA and methicillin-sensitive Staphylococ-
cus aureus (MSSA). Using the checkerboard method, strong anti-MRSA synergism of the drugs
was observed.

2. Lysozyme chloride’s MRSA ability to prevent dispersion was examined by counting MRSA
colonies of carriers in the ICU and inoculating them onto mannitol salt agar cultures infused with
either lysozyme chloride plus CZX or CZX alone. Colony numbers on the lysozyme chloride plus CZX
plates were less than half those on the CZX only plates, indicating that lysozyme prevents the
colonization of MRSA in patients receiving S-lactam antibiotics.

3. The clinical efficacy of this combination therapy was investigated in 8 inpatients requiring
respiratory tract control for more than 7 days and having MRSA in their nasal cavity. Lysozyme
chloride was sprayed into the nasal and oral cavities. Colony numbers in cultures from the nasal
cavity decreased or disappeared in 7 patients, although no changes occurred in cultures from the oral
cavity. Coagulase negative Staphylococci (CNS) in 2 of 6 patients, and Pseudomonas sp. in. 1 of
5 patients decreased. This suggested lysozyme was specifically highly efficacious for MRSA.
However, the relationship between lysozyme and concomitantly administered antimicrobial agents
was still unclear, and the possibility of conjoint effects with an in vivo immune mechanism exists.



