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Methicillin-resistant Staphylococcus aureus \=¥t3 % rG-CSF,
y-globulin & BEHREYE OHRARR
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Cyclophosphamide iz & Y IRV £ HFE L, F/REWE cimtE (MIC: 0.78~1,600
ug/ml) @ methicillin-resistant Staphylococcus aureus (MRSA T 4 #k) 25U v R
BIfE € F M BT, recombinant granulocyte colony-stimulating factor (rG-CSF),
y-globulin #5800, FEHREME L OHAYMREEFERLEREL L TRF L,

1. rG-CSF (30 pg/kg) HIHERDBE 11X 3.5%10° CFU/ml I FO#EEE R D MRSA
BRI Uk 2 REBHEVER 2R LTz, ¥ 72 yglobulin (50 mg/kg) ##tHT 3 L 2 DfF
RysEgmL 7z,

2. rG-CSF, yglobulin & &&EHf&EME £ DA DEF ST 1L, vancomycin (MIC: 0.78
ug/ml) Tid 60 mg/kg D5 CREMNHSRH D, flomoxef (MIC: 50 ug/ml), ceftazi-
dime (MIC: 200 #g/ml) Tix & £4 400, 1,500 mg/kg D5 TRIEFLBRHEIER %2~
L7:. Cefodizime (MIC:1,600 g/ml) i%, 1,500 mg/kg DS TREIRBBD ohd -
720
Key words: MRSA, rG-CSF, y-globulin, mouse

Hi[E O 8% TR & ik cefodizime (CDZM) & it D
methicillin-resistant Staphylococcus aureus (MRSA) T
3#% (CDZM MIC: 200 ug/ml) %\ T, CDZM BT
X MRSA IZ8h8 2338 S5 /g a43, recombinant granulo-
cyte colony-stimulating factor (rG-CSF), y-globulin
28t T % £, CDZM ORERICHAIL TEFRIEM
L, EL D MIC fED 7.5 DKk 5% (mg/kg) TE
FENET%ICRD ey ABRMAEDET VRTRL
29, rG-CSF i34F hEk RE MM EMAMEF & L T
BcmE, TOMELHEYEETER D TEL, FF
HOMEE S bFIES RS LSO NT V5, FHEREEE
FEER L LTIk, FHOER, BERFcLVHABIN
BR—sS—F F Y4 FELREHI, ARLEDWEM, NBT
RTHEORIN, MILIEEAFOLOTHBC3biVET
F—OREOWM, ZhicfkdEBEEOTHE, ADCCHE
BoMEs, o4 Y x> OESME, REEOEHLL
BEESRTVREY, RN LD, BERICBEWTY

B3R rG-CSF BHBHIR 51 & 5 QMR PRFICER X
NIRRT OMBVEIEEINTED, &5 KHFHEREL
E#TH2BEOEERPEC LHRBPFENATWEY,

MRSA HEBRERERB - -BECRETLILHBH W
EEUEBRTHD, BESHS LR BRI, BRI
H BRI OBIRE T 3 LB D 505, KBFONREYE
CitEThD, MG ERTLEIATHS, SEEED
Rzt LT, MIC0.78~1,600 ug/ml 2R3 MRSA T
4R WY R in vivo EBRZBWT, CDZIM SO
HEMBIZBWTH MRSA K+ 2 MIC» ¥ sh
AL OSBRI SN LELERET LI

I #8 & FH &

1. ER#Y

BALB/c, M 88~ X (HASLC) 2Awiz,

2. (EREEK

EERICAW MRSA T 4 BRiIZSBlOMPREBEEE
ZLDAMENT-bDTH B, HOEERITV—n

* RO X AR 7-3-1
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— N VY7 a—Ya YEREMTITY, MREHED
1HRBEESE (10mg) Hae b, BEEBAEKIC
PEX € (10°CFU/ml),

3. F&EMROM/NFEHIHILME (MIC) HE

MIC D HIE 13 B AL MEL SR T, B
KR AERETIT - 7o MIC BIED Iz DXEH I,
UTonbDERW,

CAZ (#v>® HEZZ7Y, 90041), CDZM
(r=+7% XM, 0E761), DMPPC (A% 7%V
~®, ®#H, 7V001P), FMOX (7= »OlK,
#HEF, 0Z01), FOM (k2R ¥ & OIK, WERNX,
0140000265), IPM/CS (# =+ 4%, %%, 6B042P),
LMOX v+ =Y ~ @Rk, #EF#%, BP1087), MPIPC
(v 7=, T0HO0172), VCM (»tva=4 v YORK,
HEFE, 1006),

Mueller-Hinton #%3#t1 (Difco) 9ml iZ & X D RE
WAL XA 1ml 2MABEL, XYV r—1iC
BLEREZENL . EFRICHABL EHL0°
CFU/ml # 1B & E#ML f:, 37CT 18 Ryl 5T 3¢
L, MIC 28I L 7z,

4. < v AREEAB L VREE

MEYE I}, ceftazidime (CAZ, €4+ %, H
M), cefodizime (CDZM, /4 € 7%, ~*% 2
» ¥ ¥ svY), methicillin (DMPPC, X% 7 v )
o8, BENFE), flomoxef (FMOX, 7A=Y @,
EEF M), fosfomycin (FOM, &R %, BH
4 E), imipenem/cilastatin sodium (IPM/CS,
F x+ 4%, EHEKEK), latamoxef (LMOX, ¥+
<Y >»® EEH), vancomycin (VCM, /t> =
1 v>%, EEFHRWNE) EEALI.

CAZ, CDZM, FOM iz 286 mg/ml, FMOX i 76
mg/ml, LMOX, IPM/CS, VCM it 38 mg/ml iZ ¥
BHESPREKTHENL, £LCRELR, SEHRE
WMEDOEESER~TVADETIC, MRSAgZM2B8I U
8RBTV, RHLSRAUCKMIC1IE2ME, 5
HE&S L 7z,

Cyclophosphamide (CY, x> F*4>®, 5%
RI3K) ZAREHAREKCBRLAV, Ch%d
mg/0.2 ml/mouse (200mg/kg) &2 5 &5 KRN
L, BENCESL 2, rG-CSF (KRN-8601, 775
V8, XYY E— ) BEEEEREKT60ug/ml
TRB LS ICERL, 0.1ml FOREL £LCITREL
feo ThEFERARCEEEERAEATI0 ZIZHFRL,
200.1ml 22V ADOKETICEH L (30 ug/kg) o
rG-CSF 0fr 513 CY £ 5 6 Refdik X 0 8 HEEFR
L1,

y-globulin (#>vR=2® AFR P y/tY)
1% 100 mg/ml ic N AR A TENL, BEARI0K
IERL, 0.1ml F>2v AR TIRERL:, &
53 MRSA 1 2 18 & U 8 B iC{TV, M4
YR EEMC 1 H2ERSL T,

5. MRSA &M1&k

Mucin (EH#{LEEBERARH) EBRFKT10%
e L ME (121°C, 15min) L7, BTRRD LS5
%L 7- MRSA T4 1ml % 10%Mucin % 9ml i
M2 10'CFU/ml L, £ED0.5ml 277 XDME
MicEmL 7z,

6. MEAYY 21— EEREDYHE

ZOAYY 2 —-NViMEIOEKT, CY 200 mg/
kg MBS OME, BSHTIXEMRY 3,996/4,
2 H%1,929/4l, 4 BH%T 1,221/ LB/ITEY, 6
H#el,671/ul, 8 B 4,233/ul LEML, %7:1G-
CSFl0ug/kg 2 F A+ 5L, CYRRE4HZ K
2,135/ul L B/MCED, FOHBBICHMERL, 6
A#ic1210,627/ul, 8H&T, 11,042/k 223
iy, gmR&B/NERS 4 BHRIC MRSAEOD
BEEETTY, Fig. leRL, £F21B2E4ER
PEEL, UABETOEHFETERL,

7. EFgs5k

#i [&l @ ¥ && T MIC: 200 g/ml @ CDZM 5 1,500
mg/kg D ETHRERL-DOT, SEIOEEMD
HRDOHEICY:> TR, TRThO¥EMD MIC 2
F~, FOMEZ 7.5, mg/kg DREAITREL T,
CDZM i3 MIC: 1,600 #g/ml X BETH Y, fHiELHE
U 1,500 mg/kg 5L 7=,

II. #

1. MRSA %oB/REHILBRE (MIC)

ERICAW-3EFDOMRSA T4+ 2 MIC*:
Table 1 2R L7, MRSA T4 & BEME A
L MIC 4% 200 ug/m] BE DRBZHE 2 KO EKOTH
5BEL 72, MIC 12 VCM 0 0.78 pg/ml 2B VT,
FARILEVBR L+ RT 25 ug/ml A EEWET
Hot,

2. rG-CSF, y-globulin @ RE{pHEHIZNR

rG-CSF % i 5L, CY200 mg/kg CTHEL 72—
BIEDo>yRAcHL, 4 AEICEEROMRSA T
4 %ML, rG-CSF, yglobulin 28t L % D&EF
¥ % Fig. 21T L7, rG-CSF 2B L2 wigai
3.5%10' CFU/mouse DEH D EET b £HETL
7248, rG-CSF 30 ug/kg %857 5 L &% 12 MRSA
T 4 3.5%10* CFU/mouse A F OB T2 100%TH
D, 3.5%X10" CFU/mouse JL LTIz 0% & &Y, 1G-
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Fig. 1.

with cyclophosphamide. The

recombinant granulocyte colony-

30 ug/kg
50 mg/kg

Time schedule. BALB/c female mice were injected intraperitoneally

mice received a daily injection of
stimulating factor subcutaneously for 8

days. MRSA T4 strain was inoculated intraperitoneally on the 4th
day after administration of cyclophosphamide. The subcutaneous injec-
tion of yglobulin and antibiotics started immediately after inoculation
of MRSA T 4 twice a day for 4 days.

Table 1. MICs (ug/ml) of various antibiotics against MRSA T 4

Drug CAZ CDZM FMOX

FOM IPM/CS LMOX VCM DMPPC

MIC (ug/ml) 200 1,600 50

200 25 100 0.78 100

CAZ: ceftazidime, CDZM: cefodizime, FMOX: flomoxef, FOM: fosfomycin,
IPM/CS: imipenem/cilastatin sodium, LMOX: latamoxef, VCM: vancomycin,

DMPPC: methicillin
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Fig. 2.

Effects of rG-CSF and y-globulin on survival

rate of neutropenic mice inoculated with MRSA T 4.

CSF Bt 7 & 3.5%10* CFU/mouse X T ® MRSA
L T IRBRBEEER 2R L. %72 rG-CSF i
yglobulin 2 ¢ B+ 2 &, #BEE H23.5X10°
CFU/mouse % Tit 100% D&EFEEERL, BROH
AMBR SN,
3. KEH4EWE L rG-CSF, yglobulin DHtH
—B10E TV, MRSASBEBEABHEL, 14

HEO4X#HEX% Fig.3 R L, SHEXTCEFL
e ARUMEBMBETCEFE LT, Tibb,

FRIzT<T2HUANIKFELE L 72, DMPPC L4t
o&BEHEYYE (1,500 mg/kg) 8, rG-CSF, »
globulin, rG-CSF+ y-globulin 58 DEFRIZT
nENno, 0, 10, 20%TdhhH, Fig. 2 KRL 121G
CSF, y-globulin ¥R %KL TWwiz, ZHITLH
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(mg/kg)
FMOX 400+ 7-globulin+rQ-CSF 100
CAZ 1,500+7-globulln+rG-CSF
LMOX  750+7-globulin+rG-CSF
FOM 1,500+ -globulin+rG-CSF
IPM/CS 200+ Y-globulin++G-CSF .
CDZM 1,500+ ¥-globulin+rG-CSF MRSAT4 : 5% 10 CFU/mouse
various antibiotics 1,500 only rG-CSF : 30 ug/kg
y-globulin y-globulin : 50 mgAg
rG-CSF
¥-globulin+rG-CSF .
0 20 40 80 80 100
SURVIVAL RATE (%)
FMOX: flomoxef, CAZ:ceftazidime, LMOX:latamoxef, FOM: fosfomycin,
IPM/CS: imipenem/cilastatin sodium, CDZM: cefodizime
Fig.3. Conbined effects of various antibiotics and rG-CSF
and yglobulin on survival rate of neutropenic mice
inoculated with MRSA T 4.
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Vancomycin (mg/kg)
MRSA T4 :8 x10° CFU/mouse
rG-CSF  :30 ugkg
y-globulin : 50 mg/kg
Fig. 4. Dose dependent effect of vancomycin

on the survival rate of neutropenic mice
inoculated with MRSA T 4.

L CAZ 1,500 mg/kg, FMOX 400 mg/kg #5881
EEEI0, 100% L ERCHERRL I,

4. Vancomycin & rG-CSF, y-globulin DftFB

VCM i MRSA T4 LU MIC230.78 ug/ml &
BEERLUID, LEOEBRE I, VCM
2.4, 12.0, 60.0mg/kg (—EE100E) *¥E5L, ¥
S4EB0EFR2FAERE Fig. 4 WRL Tz,
VCM 0BECEKEN L CEERIZ LA L, 60mg/
kg DBETREFEFRI0% 2R L /2o EDsp 1212
mg/kg TH - 72,

HIEIO|E TR L 35E L E#HDO CY K X 3810
¥ MRSA BRHE~ Y ADETNMHRT, CDIM
(MIC: 200 ug/ml) % A>T, rG-CSF, y-globulin
(AL, CDZIM o5& 0, 250, 500, 1,500 mg/
kg IS U TEEEHN 0, 17, 33, 67% LML, Hi
EMBOFERIC LT, ®EO MRSA itHLTHY
BHET 52 L ®R LI, CDZM i3 in vitro TH
MEROBERE, HRORBELWEL", AS5EHY
ERTIR, MIChS5FREIhIUEOHRERT
»Y, MRSA ¥ 2RI ZDCDZM k20§
R BREE LI,

L LSEOERICL Y, CDZM A OHENE
ZBWTH, CAZ, FMOX CAEERRERETL I,
100% & B {E %7 L MRSA X3 2 BiFix REpH
ZEHSFES 5, Z D rG-CSF, y-globulin DHH
L OHEYBCBLTLEYTH S I LY
BAL 7, B CAZ, FMOX Zic b in vitro THIN
K, v 7077 —YOREERAOWESERTE
&%, »%5\>i3 FMOX % ¥ ® PBP 2’ OFBLEE@ED
BEOBHTELZ LD, CDZM BStic b o
HEMECHRETL RO RSROBRLER S
%, %7 Fig. 3128\ T rG-CSF ##H 58 c VCM
2EUKMONEYE 1,500 mg/kg & y-globulin %
BHRRE L 7288, EFERIZOUTRREL, &£HXY
HIF 512X 1G-CSF OB ENHETH - 12, Hi&EY
BOBM P REI Y2121 rG-CSF L OfABEE
TH5ZePHEIN, BRNCHECREDRE
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DHREMBBED L > MRSA B TH2HTH
5, ZOCYNEIC & 2 HIMRHEAME~ Y R i}
INETCLEAOYMREARZ LDICAVSATY
34, rG-CSF Z2RHWERWHEETH, "=V, +
7 x ARERTIR, BEHEOHLHE I L T 500~
600 mg/kg F TORBAVSH I OR TR R
LTw3, SEDERICE L TIREBOKEHR % LT
70, $BERKNCHVIRAREEL, AIROE
BOKREZERL, MICHE*REC—BCHS5RE
HELEN, =Yy, 72 ARTRAOEER
CRET 5 L 3IEEE L Bbhs, CDZM ik MRSA
T 4123 LT MIC 1,600 ug/ml & EEMETHY, *
D FOHERTHRET 2L, BEEFATEELHSR

%0, 1,500 mg/kg &5 L 7z 0s8h R ixie b o 72,
EEMEECIEENC3ERARETH 2, 27t
FOM BRI 1 MRSA DBEIC I3 7 c A %RE
LOHAED 1 DL LTIHERENE I LDFZWLHEY
BTHrY, SEOKRD L S KEMEETIRESE
it 40% L P R{E» 5 72, VCM 12 MIC 3 0.78 ug/
ml LEETH B, ThE RBLT60mg/kg D&%
ETC10%04EEESB N, fHoEF D
RS R TRIFRBAHEER LB s iz, IPM/
CS i MIC #2 25 ug/ml LB RDSHARFS N izds, T
DERRTRYENEAD S edh >z, MIC 2825
ug/ml LEL F D7 DS EH 200 mg/kg & LD
HicHL TEEICE > Tz ZOBREESERICHL T
BRBICEL TR, ERNEMEOR
ERBFETHSThHo e b FBITESEMEIC L
DERY, MICOER®2LTLORBLZHLI EH
EREINTz, ZOBRESEHHE MPHBTE IS EOEER
ORRREETAHETHY, HEMEORYERZL
BT LRIOEBRRTIIRETDH S,

B EOREDOERE, BEEBEOMEIR, ZOER
FTIIMRSA T4 0BEHEBICLZ LEZON S,
Fig.2iemLz &1, PBOBEHKTH rG-CSF %
BELTLRFRET7RiE2 BURIZETT %, &
BRI DB D 2 B SIC BV T ik rG-CSF i3 8
BTHOHEN DS, 5X10° CFU/mouse D K& D #
fE% & ¢ 12 rtG-CSF, y-globulin % A 3t Lt
Bz BT H FMOX, CAZ TIi3RBREpHEZNRIFED
S, 25 ICEM AWK S E3.5X10 CFU/
mouse L, Fig.3 L x> AKOERRTH
IR FOMEVMBEORETHERFRII0%TDH
o7 (F—2%kiB), BROEL I DEBRRICBL
TEFEOELE b 6T 2 L, REBLHIEE
B, 37-43, BGECE D BERSEERNTHEML 2%

A, PRIPIFETCERVILETRTOOLEDbNS,
rG-CSF ¥ 5EDRATH 248, ZOERRTIZCY
DB E L ITHS U rG-CSF 25 L7z, B
B & FRFIC rG-CSF 285 L T b &R IIMME 7,
5 U HrG-CSF 25 L, HMREEHMPL T
BLEMBRBHBET 2 L OBEBH DY, RXDT —
#UT13 rG-CSF 2% 5L T b HMBRHEHLEGET T
SRFC MRSA B2 BML THYD, D06k
TLU b HMEREHEINL T Th, HAM RL
DF—F T34 M) ®ETHIE, HOROMEERK
B, AENHLLEDLE, RABBRELLT
MRSA % w728, RIREZ EOSFIMMERE R L
TH rG-CSF BRBREFHICERTH S L OBEND
5, MRSA OAT#HL, ZOMOEREIIHLTY,
MIC THhEEMEDOBHENTH 5 & 51, rG-CSF,
y-globulin DHFFE2FRT > RMi3H 2 L Bbh s,
B EsR~_7-Z 56, MRSA BRiiEhzd, £/
¥ MRSA ORBZDOERMEDOE >, REEDET 2H
SEMEBER > T2 BECRIMESRE T 576
HH D BBEIE, BEMURC rG-CSF &5 L, #F
FERBDIENN, BEEWERE 2 L BBREDO T IE
YT, BEEEHRELIBEOTFRICOLERY
brrEErohb,
E
MRSA BROREE & T 2B e RKREBE R
REZOBREFFFHEICRHBRLE T,
X [ 13
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Combined effects of rG-CSF, y-globulin and various antibiotics on survival rate
of neutropenic mice with MRSA infection

Michio Fujisawa, Akira Yamane, Tetsuro Okabe,
Hideki Yotsumoto and Yoshio Yazaki
The Third Department of Internal Medicine, Faculty of Medicine, University of Tokyo,

7-3-1, Hongo, Bunkyo, Tokyo 113, Japan

Shuichi Yoneda
Pulmonary Medicine Clinic, Saitama Cancer Center

We evaluated the effects of 7 antibiotics combined with rG-CSF and y-globulin on
methicillin-resistant  Staphylococcus aureus
Antibiotics were chosen by the MIC, which ranged from 0.78 to 1,600 #g/ml against MRSA.
The dose of antibiotics administered to mice was calculated from the MIC of each drugs,
and amout of MRSA inoculated in the mice was determined by the criterion that rG-CSF did

(MRSA)

in cyclophosphamide-treated mice.

The results indicated that combined therapy using

antibiotics with rG-CSF and y-globulin in which MIC was less than 200 zg/ml enhanced the
survival rate of neutropenic mice inocculated with MRSA.



