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EEIRAD ' TR LS AIMHRE 7 ¥y REIC X

BIFRBREGUIEDEFNC OV TER ML 1o T2 7%, 5, WERIREY < £ 5 B mc THREC
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BafTles L Lbicfis OMAENE X REFIT

SHIMEO KE T FYRE LRE 7 FVREICX

BREYHRE Lo MET VYREROERR= VY vRx7 - AREH ¥ 2ULEBONENEER
WA R T Z O 7 F v BREICR LT, minocycline, amikacin, vancomycin @ in vitro #i
BHRBIFTH T ZhHDOEHK| DA T minocycline & amikacin @ in vitro PEREZIE *Hl
% LT FIC index A% 0.375 &\ 5 HRIFARRD I BRI Z 0 2 BFOHRAREF2TIe-
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I b, 37°C T 20 BERAfER L, T 100 fEHREDO—
B4 ERYEDERFRICEH L1, 37°C T 20 Bl
%1% HWBMHC2e=—ORFRRELCRIRERRL
BE (MIC) ®BE Ll 7k, MY« 7127 KT
k) REWTT 4+ A7 RREER LHTE LIS
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Table 1 Antibacterial activities of 18 antimicrobial
agents against clinical isolate of S. aureus
from the case

Agent | MIC (ug/mi) | Do sensivy
ABPC 100 (=)
MCIPC >100 (=)
PIPC >100 (=)
CEZ >100 (=)
CTM >100 (=)
CMz 50 (=)
CzZX >100 (=)
CPZ >100 (=)
LMOX >100 (=)
GM 6.25 (+)
DKB 25 (=)
AMK 1.56 (#)
MINO 6.25 (#)
DOXY / (+)
LCM >100 (=)
VCM 1.56 /
RFP >100 /
FOM / (=)

¥ 1o, in vitro BHRBHROPEILLA1FT » 7 MIC
2000 v A7 A (ARFAFT o 78) #BVTLUTOZ
L T8 o 7o MINO & AMK o fERFRRT %
MHB #AWTERL, ChERYATLADF 4 Ay
F—itkbh 6 BOY  AEHFETEYA I m ALK — -
TVv—t DEY = MITEBCHE Lico —F, ERD
SBERR S. aureus % MHB i X b, 37°C T 20 BRjis
L X0 10 ERERBEEFA VAT ADL ) F o L—%
—ZXhEY 2 0.0015ml FOBEME L, & DHEE
TOEMER L S. aureus DFA 1.5x105CFU/ml &
£ho B AWM Lictk, 37°C T20 B LT& Y
= VADREXARHCHEEZL, MIC #RELI, L
M B#ic FIC index #HE L THBYHEYHE L,

II. & ®

FEGIDRKE S. aureus i3 24 %EH|o MIC ik
L7 4 A7 REM OB L Table 1 1R Lic, f-lac-
tam RITEHED MIC B354 &A% 100 pg/ml L) k4
AL, CMZ D% 50 pgiml %58 Lic, 7 3 7 FRlEGS
ME®WE D MIC 12 GM 2% 6.25 ug/ml, dibekacin
(DKB) #% 25 ug/ml, AMK $% 1.56 pg/ml #3% Ltzo
Z0ff,, MINO 2% 6.25pg/ml, VCM 7% 1.56 pg/ml
D MIC {E#7R L7,

T4 A7 BEEOBBT (H) 25 Lich ik MINO
& AMK D 2¥HIDZThHY, (+) HFELEL D
GM & doxycycline (DOXY) TH » fco F DL DIEH]

Fig.1 In vitro combined effect of minocycline
and amikacin against clinical isolate of §,
aureus from the case
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FIC index=0.375

XTRT (=) #ARLI,

EB D BRE S. aureus 1= % 3 5 MINO & AMK
D in vitro HEBIHE OB Y Fig. 1 15 Liz, MINO
D 1/8 MIC (0.78 pg/ml) & AMK o 1/4 MIC (0.8
pgim) OB X > T REOHIEN Bbh Tk,
FIC index % 0.375 TH - 1o

II1. £ il
Fig.2 wHBKREB% T~ T,
fEGI : T28%, FBH:

I uow, Bt PRESE

BEAERE : 52 i%h SESIERE, 71 RFRIRIEXTFH

BURIE : BBFI 57 48 10 J 20 A HEEA, BERY
REX HEL, EE % £ 2 U T RAUEHE N
mmHg %X hic, 10 § 25 A4%, B B
PREEE L &b bR~ e AT L, BE B Ch
LD, REBICHLE DR < e IiTETT 5 b ERRK
ABZ Ltco FBZTOBEI X b RABHIREH L thih
BF LI ASTER S h,  FHRAE & I Shickd
REMEEI BB I T, L LEDK BT
bR BELIEICH R Bk R &0 L, KECERRE
DRIEE e o700 11 B 3 B ST Hiff Lid
EVBORT, BBV SAOETRE-T 1 AR
WEHT B SR TIBABE Lico

ABLHIRIE © ABzB, IEARIGH 5 b O0KR
M 3-3-9 EEFE T I1-30, Ko v g BE CH2I
i B WABE & B fo EmRH 13,50
CRP>6+, % 10l/min o AT T Po 68
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Fig. 2 Clinical course of the case : 72yrs, male, lung abscess

Date 1710 20 30111 10 20
CZX 4y day v r “MX
Therapy wday || MINO 100my, day [ CMX 4 g/day
SISO 100mg day || AMK 200mg/day

38F
Body
temperature
(C) o I A

361
Volume of
sputum

2 B

Qr;;,'a:ijln S.aurcus (#) (#) A. calcoaccticus (#) S. marcescens (#) (#)
solate . L.
! S. epidermidis (#) S. liquefaciens (fit)
BSR (mm/hr) 55 43 29 36 36 17
CRP >6+ 6+ 6+ 5+ 3+ 2+
WBC(/mm?) 10700 10600 12900 11900 10600

nHg, Pco, 33.9mmHg, pH?7.491, Sat.O, 85. 4%
BEFBRALORBTH - 1o BREDORT, A
Bhh B FFESERE o L d b - Tt KEYIRE
h DRE|HEH it Klebsiella ozaenae % % &, A
N Utco BROBIHA 2R LTREXHE AT
Wefi e 5 —F, ERIRERBHEET T dexa-
thazone 4 mg x2/H & & % iz ceftizoxime (CZX) 3¢
/B, DKB100mgx2/H, MINO 100 mg X2/8 O#
YREIR Lico S HAEWMER T DG4 ORALEE
ELooREOMEXERL, 11 AKRKE-> T Il
AEEOHEOEALSBED Hh, 12 AAR B
BRAXET 3 X 5t o o, 12 B 10 BED HOLAE
REERE L1at, 12 A TR EENELh, & OFF
e floAETROABERN AL A>T L
iz, 12 By LRI 58 £1 A R s T TX
BROTE K b b SFIMED S. awreus & S. epi-
nidis %/} WETH X 5wy, ZOBRT CZX &
micin (SISO) ##& LT\ s, BRE, B®5K
o, PRREL SBEESBDORS I 5T
¥z S. aureus (3EH L CHEEICOBE S 1
WERE ORARS (BF1 58 4£1 8 10 A) 1 ESR
m/hr, RBC 338x10%mmé, Hb 10.7g/dl, Ht
9%, Plt. 43.8x104/mm?, WBC 10, 700/mm?® (Baso.
4, Eosino. 0.5%, Stab.21.0%, Seg.48. 0%,
16.5%, Mono. 13.5%), CRP>6+, Na 125

mEq/L, K 5.2mEq/L, Cl 92mEq/L, BUN 10.5mg/
dl, s-Creat.0.7mg/dl, T-P 6.4g/dl (Alb.62.7%,

a-gl.5.4%, ay-gl.10.6%, B-gl.8.3%, r-gl.12.7%),
LI 5 GOT88IU/L, GPT 248 IU/L, Al-P 138 IU/
L, y-GTP 500 IU/L, LAP 65 IU/L, LDH 325 IU/
L, TTT 1.4 K-U, ZTT 3.3 K-U,

BHE#OES : Table 1 iIWRENTEFDOT &L,
S. aureus wxt+ 5 MIC fEAVNE IefE%RA Licdh DIk
MINO, GM, AMK, VCM D 4 EH|Th oo Thb
4KID >, VCM (RURERER IR TE Y, ¥
AMK ' GM X h BEFARHENXRLICOT MINO
+ AMK 2EBHAEWEEEZ bhice TO 2RO in
vitro BEFEZHER Fig.1 wRoh5 X 5ic FIC index
2%0.375 L5 HEMFALT LI, ak, RRFCOHE
XNt S epidermidis DBRFHEL, T 4 A 7EDH DL
G H B2, S aureus DFE L AL TH 2T

L EREE 2 C, Fig.2 Wit Lorthi il
<\ fs CZX & SISO ##riE LT MINO 100 mgx1/
H. AMK 100 mg x2/H OBBEE Lico BEHK, R
it CHE L, REERLBEORD LA ¥ 7B
MARE S %k LT, BEREBL RFIEE Liad T 4
EMER T - I VIR - ORI AR #RE
EE Ligo, 2 AEECERbERR LIS PtV A
& CRP [3Eeh e F 2R Lo B ImERE DHFE L
Wighoons, BEFBBO BEH RONT Tith
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%, 18 10 Bizit Stab.21.0%, Seg.48.0% Th-
todb o, 28 14 Hizit Stab.3.5%, Seg.58.5% &
BE L. BHERCAOhERERE LTBERE
LHENB ORI, BEIEHLHBEIh T S. aure-
us & S.epidermidis 3.3 & % L, A.calcoaceticus,
S. liquefaciens %% T S. marcescens \ZZA Uiz, RIELE
ROBRZE SRy O OERE LT HENS BB
Ehat®, 28 12 iz MINO & AMK %L
T cefmenoxime (CMX) 2gx2/HIZEE L1, 28
B#D 2 A THCIERE N BONTEREOEISHES
hicish, KEVIBSOMSE BRI Lo

OB IEFHESBON, 3 AT TS TIRY
Bt Licht, ARSR <v, EBMAEE RUBEE
AT R BECERAT B ob, BPIOY ~ € ) BR
*ZHEMT, B S8 £4 A7 BhoRBECER L
o

V. # %=

1960 {1z L IcRAIC s Shic SHRMERE T
N ORI, EROMMYE 7 VY BREICEZ) TH - 1o me-
thicillin (DMPPC) ® cefazolin (CEZ) WitE% 3
Z Ehb, MRSA (methicillin-resistant Staphylococ-
cus aureus) 5\ iz CRSA (cefazolin-resistant Sta-
phylococcus aureus) & LTx D BEMNIEHFI LT
%o HFMHREE Y VY REL Thicwd sZEFEN4E
WEr LI b OBRIIEETH D, BKED
KEMRB LIV IAD T B, Az kiT 5 SHIMMHEHE
&7 FYREIL 1976 FiTHEF Y X ) ROCEES L
7oAy, 1980 R A - THERIZ X Y £ HMIERAH
HEINBRD TV B, Liefis DRE T Rohic
L5, MR THLRKEMERIED DB, T
bbb, 1982 F1~4 FIRYBEROBED BEMLL B
Nz S.aureus 24 ¥keh, CEZ iittE (MIC=12.5 pg/
ml) &R LicEEn 38k (12.5%) Th - tcht, 1985 4
1~4 Bixths 17 gk 38k (17.6%) Th -1,
T, BEr—MERT S, KBYNHE LIS
1981 25~ 7 A3 L 001982 £ 2 ~ 4 B OBHARIC 4 i
ROBEERMED 5 Bohic S aureus 45 33 #ireh,
cloxacillin (MCIPC) & CEZ o MIC ik iz 12.5
pg/ml BXOZERUETHhAERL2HK (6.1%) TH-
Tohd, 1985 £ 1~ 4 Qi hat 17 fheh 3kkThH b,
3fEEVHEMER LTV,

BaOL, ZOX 5 THEMER DR SIS SHIT R
BT FORREICH LT, FHHEO MEMEEA D in vitro
MENEZ MELT, JBRTNE AEHERNL CMZ,
MINO, FOM TH H, HBAWC I > TULAMK kL7
I REARIEHBE® VCM, RFP, CLDM k¥ T

HHT ERBE LI,

SERA VER LIERA TIZ, Zh b OHEEEH,
AW, MINO & AMK %ZRLTEOHARE LT,
Teo THbb I OFTIE, HSFOERED K. ozaeng
TH - 1ehd, BARKROREC L Y —FBfoh by
Bohi, L, ARK22A1BE LTSHRES
7 FUREIC X 2EWIERER Lico & ORKHK)
THEFARZUHRRY T 1+ R 73 L MIC OfigLo)
DRI DTIoT, BRT X E HAEHE L LT mino-
cycline & amikacin #HRE LI, KIZZ D250 in
vitro BERZIRE R K Liz& &5, FIC index 4 035
EWOHRREANRBEIhici®d, 028 ORKHR
BERTIO Z L L Lico BHABMMKYE BRERSIY
BREBRBEOELHILHENBOLNT, Z DHRERERS
ZHTHote, E¥IMILico LicdioT, Z DiEflcsy
AEFMUEREAT FORE 33 % MINO & AMK
OB, EWC T OMEREERLERIH, S6kE
RENCA L OBBOHADESERIRLLD, Lt
60

%1z, #4112 minocycline &7 3/ EEAREANE
OPRZIR % A, BERA I BR L THEL
Too THIZ I, EBRNIRFTICE WTREREY,
S LAEHREIC BRE LT HEERW L ENERYBIL
Too BEIRAYBREIICI VT, ERADRAEEORERST
LEHRETH D, 77 ABREREYRAE LT HEN
1317 Gl 3 BB E fepr o Foo Lichio T/ 7 4EE
B, #ic7 Ny RERT % minocycline 27 3/E
BEAERTEDBEOPRAZRIT O TUIRER LT,
Lin L, Disl &3 SEOEFAOREKSEIETIRA
FENERARBEDORTEY, ZOfED 77 LBERE
T AR R AR T 2 LEHND 5 LBbhL,
o2 OB RS REERIRER 0 i\ ST ERE T FY
BT & 2 BRYE et 5D THFRTHIL
MR IR,

SEDERD X 51T, BRYE O REEETE, 40
BAED 7 7 AAHEREICH LT 3 itRo€7 =44
PWAEMB LD LT BB T kcth, 77 2BER
BEADWhIEHRE ) OEZRENBES BT L
BB 5o \hr i BIEGIOL s e AR IC 08 )
R ) OBERNRENRERT 5 Oh oW TRHR L LE
LoD, SEDEAD L 5 ikt chHoBEORE
CEWTIREOBRAES, Livd o hkRTh
HBCEBIET A L BEETH D & Hxbhb
Fo, BEEBOHRRICK T O L b HERREIE
BT LkbHRESLHER DL bELORA
Fehio TE DL 5 HRERCI T, Ao
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STUDIES ON MULTIPLE-RESISTANT
STAPHYLOCOCCUS AUREUS (II)

FUNDAMENTAL AND CLINICAL INVESTIGATION ON
SYNERGISM OF MINOCYCLINE AND AMIKACIN ON
MULTIPLE-RESISTANT STAPHYLOCOCCAL INFECTION

Axira Wartanase, Kotaro Oizumi, Sonoko Saito
Masako Sasaki, SencHr Aonuma, Kikvo Onuma
Reixo Ono, YosuiHiro Honba and Kivosur Konno

Department of Internal Medicine, The Research Institute for
Chest Diseases and Cancer, Tohoku University

Fundamental and clinical investigation of the synergism of minocycline and amikacin on multiple-
resistant staphylococcal infection was carried out. Invitro antimicrobial activity of a total of 18chem-
otherapeutic agents were determined against the strain of multiple-resistant Staphylococcus aureus
isolated from the aspirated sputum of the patient with lower respiratory infection. As a result, it
was revealed that antimicrobial activity of minocycline, amikacin and vancomycin were more active
against the strain than any other chemotherapeutic agents. Then, in vitro combined effect of mino-
cycline and amikacin against the strain was examined. The combination was shown to be synergistic
with 0.375 of the FIC index. To the patient, 100 mg of minocycline was administered intravenously
once a day and 100 mg of amikacin intramuscularly twice a day. Clinical response to the above com-
bination therapy was good in the case, and the strain isolated was eradicated immediately after the
beginning of the therapy.

It is concluded from the above results that the combination of minocycline and amikacin is of value
in the treatment of multiple-resistant staphylococcal infection.



