AR EFEHOBHRNWE E
~7zwuv34 FitE7 ¥ vREOICH

=% £-% LE-EL @R
HRRFEFBBREYFRE

(FBf1 44 &£ 7 B 21 BHEM)

FAEYE, LEREFAORR LESZ, HEBRRED
BRCAEVROYREAL, BRPECHTIRADA £
—OREDHLSEL I # o WoiES, BERKEOHR
® THEOBFRCHERSOT, REREXEEI S THERE
DEEKEMNE L, 2D X5 B “HWHEOEED
Shift” itz D HEOHEEC L OTRON Tz LOTE
BWTCEHETHDN, SHbRBARLODOTKE VWHE
i, ThoDMEDSAMELORETS 2,

MRS ETHMBEREOMET, £HOTTR
VREANLBEETL 5, EHORAR, EROE™LT
i, B TEHEARMEYEA TV, KB EBLTIR
F7YvREO~ 7 54 FHAEHECH T sMEORE
FWRAEMEYRERL, hEeXNLToOREKD 1o BR
: 9] i RS I

X B 5 =

WD BE

DRI TRTI FYREC I AR AEE O RS
(XIBER AT « IR, AFRE =8, 1961, 1962
EVROME T ¥ v IRETES (R, WIIE-Bt,
1961 A bREfEH) KX OTHMXhicd ©, RO
BEHER AL LCEKRE N, B8, 000 HRIC R SH
B KEROF v~ — 2BV TOHE LI D2 b T v
FACBAIED DEFAVI,

D AE

1871 =2 VERLLERD 1 A&FY, 2 5HEERE
RUlcHE 4« DBREDOEAZEUFHCEIKL, 18R
#, ERLE F\WFEH (cooked meat medium) o
RELLRL, HOREMH S D PIROERERIRE
HoTMEME L Lz (MAC),

X Al

<=7w54 ¥ (Mac) Hii¥HE & LT, Erythromycin
(EM), Oleandomycin (OM),
Spiramycin(SP), Josamycin(JM), Lincomycin(LCM)
RV,

L Th X hORANEERRIE, WEEE, DEE,
IWAMER, BEA7 7Y a v b 55 X h fo working
standard Th %, ¥ ZEZFEIBEAEWER, HREL

Leucomycin (LM),

Ho a5 hi: working standard % 3 L,
2 B & R

Mac D S8 '

E x4 i34eic Mac fitEgE4 Mac A,B,C B 0¥ L
7D, AZN—7I3EH L Mac HiAERIOTR T3
it T, FOKREHE LCM it bR R L o =<
e LCM BRZUE I H 5o 7V —7 BUCIT L Dtk
MNHFEINB L DTC I A—7 Tk EM R FDeEHAl,
B A —7Tik EM RO OM A2 0HFEH LD b D
Th 5o

ATFEII PR BT 2 MEOS BRI, %
TR ORI 1 BT 2 BT IR BHRCRE
L, &0 MAC %5\ ik MIC @i HZEHC X 538
ENBEAERILV . ZDX N~ DEDOKES L
Mac fid#HEICE iV LCM 2 Xtk 2R 3 |
PR 1966 SEDFTIH TIIARL THBEI e 7H D
KEOZN T, Mac iHEED 5> b ABEI I 5%, FE
B OMMEITI 95% 12 & ThHoleWo WA DOTAFEIT
LTIk Mac HiAERR O LCM 1IXBRFETAEL OB Th
b0 T OEDOEDOEIL Mac JiAEKIC & D TERYE
THETH 5o

Mac ¥ RO MR

Mac FHEMERE T EM 22353 inducer L7 H 18 %
3o, EM,OM @ 2 A% inducer &7ch @A D &8
BRAGLDEESI WD, HEEDO 1A (SM) 2507,
T FYERED Mac [T AV —FRBITTHH L 2
BHEAOERLYWINT 2 THA ML 2 DDJHTER
LT EEFMLI, L LEECRARIIHML D

#1%k Mac ittED 58 |
ftED | 5
DB ik FHEA [ |

J— EM. OM. LM. SP. JM. LCM
AR |y EM. OM. LM. SP. JM

EM. OM. LM. SP. JM. LCM
(FHH)

EM. OM. LM. SP. JM. LC
(FH%) i

B# \#HmE EM.OM
CH |#HEMte EM.




248

CHEMOTHERAPY

MAY 1970

% 57, inducer 73 EM % %\ i3 (EM, OM) Listic
W2 T EIE S R E TR IR TV oV B 4 2358
ECERFEYWELFE ST, EM,0OM o fiic LM 15
HBH LI BIEE O B LRI L (K&, fii:
KFER) o Mac FHEMHMEEEIE inducer T2 L &
D THREM (0.5~2 B¥f) wiitth2#EE L, oMk
inducer D\ L ZATEEREIND L UERHELT 5,
Inducer & X oTfittE# #B T 54854, inducer L LT
EM, OM, LM o\ iuhs 1 Fl & (0T & #E S h etk
B&~7ws4 Fi LCM il T 5 SR TRETh
%o HEMMECEAAFIERLRNT S L FEIL
Zhig\e Bz, EM 258K TH 5 MS 537 13 EM
hih b & Mac HiEFISR e LCM itk Sh 52,
EM r7rre<f 5V (CP) 24K LLTEXDLH
LI BN,

MS 537 1% EM EHc ¥ { L s, %Bicidss
SHEL, EM fHEEE LCoEEE R T, Ll
inducer 127 b 87c\s OM, SP, LM, JM 7 CIE 55 L
I\o FEASOTRENT Rz MS 537 13 EM B TH
60
. MS 537 % EM THHEBAEREEHERIC E <
&, EM SEiRTix full growth #/R34%, fll OFIRT

5 TWHRER R T S, BEEN DIV ERE LR,
Dz LIIFEHTHS EM 23 L 2 ATHH I ¥
5 LHFEC L oTER LYK > e ko
TEHH2L, T7bb, MS 537 » EM TH#EH% EM
ZELR OB 4 O EHFR (EM, OM), (EM, LM) (EM,
SP), (EM. JM), (EM.LCM) i % & L} full growth
1T Thbd, FEC X OTUHELES LLE IS

# 2% Mac FHEMHERE QMY OB

a7 B ®
=7 H A %

MS537-19 | B |EM.OM[EM. OM. LM. SP. JM. LCM
S1008 " "

S1026 " "

MS 537 c| EM [EM.OM.LM.SP.]M.LCM
MS 353 C 36D " "

S 665 "

MS 537-599 \ \EM OMIEM. OM. LM. SP. JM. LCM

a) MSSIT mbHBOLRIERK (6)

b) Mac mi#EE MS353 i MSS537 2 & HAFHE
EALKLLO

c) MS537 mo@BbhicERHKE(KE, b RBXR)

d) BEBOWMUEOWECXEEFLSLFERO T
~Tk EM(0.5 ug/ml) ML THE2k

ZBELT, i inducer TH2 EM MfEET 57
DETHER B DDF, X T D Mac fij#:, LCM i
HEELTIhLDFIRCRE LT 52 Licie5RT
bBo LLEDIERBER 2R LT,

ST S O RERTHMEAOLER

MS 537, MS 537-1, MS 353-C 36 o 3 #hitdtic
it P4k <, MS 537, MS 533-C 36 {3 EM %% inducer
Th o2, MS537-1 11 EM Ko OM pighic inducer
L h 8%, MS537, MS353-C36 % SP, LM, JM,
LCM X hZh o 12.5 pg/ml R EIcPHRICHEB L1,
Z D2k EM 0% inducer THBd, dbAHA
I OFHCHIAIL TE e\ & T AMDIL D DI
TIID OFRCHFATE 5EREVLHB LI, T DM
B3izE 1078 Y35 (& 3), MS537-1 i3ifHAS
T xoT, M537 hofBbh e E R T, EM offic
OM ¢, inducer L7 hBHE TH B, Z DE% inducer
Lic b7y LM, SP,JM,LCM EHFIEFWTEL R 5
MR OBERRLF UL, g 107 2R L1

Bohtczhb OMMEEREOMMEELREL TR
L, sl e~2w5 4 ¥ (EM,OM,SP, LM, JM) &
LCM it Th2oT, L OfiH:fEILHE < (800 ug/ml L)
1), Lad 2 OMEEIRE Th ol WED REH
ERACTR LI, Tibdb, WTFhoEFFER»SE

3% Mac FHMME» OBRERHER~D

AL
= EALERATRWERD @oLk
(12.5 pg/ml) |HBEK i 4 ™)
LM 3x10-| A10, A11
—8
MS 537 SP 3x10-%| Al2, A13
M 8x10%| A14, Al5
LCM 7x10%| A16, A17
LM 8x108| A18, A19
SP 4x10-8| A20, A21
MS 353-C 36 IM 3x10°8| A22 A23
LCM 1x10°8| A24, A25
LM 2x10%| A26, A27
SP 3x10-8| A28, A29
MS 537-1 M 1x10-%| A30, A31
LCM 4x10%| A32, A33
a) BHRLERKORALERERA T & LT
2 S ou BA I
#F1X Mac HEEEMOTE
/MacA B~OBER(I)
I —> Mac AR EE<
(EM  Ficiz >HHA Oﬁz&iéim(n)
EM.OM 2%  T2HHATORR

HA)



VOL. 18 NO. 3

CHEMOTHERAPY 249

B4R Mac FHEMUEE» LB ORLEREOMYE

b oWk | FHA it 28 SRR D i 4 B

A10EM. OM. LM. SP. JM. LCM
A12 "

MS 537 EM

A22EM.OM.LM. SP. JM. LCM
MS353-C36| EM

A24 "
A26EM. OM. LM. SP. JM. LCM
A28 "
MS 537- EM, OM
S 1 A 30 ”
A32 "

2R Mac it o RIZHE

i 0 A B
| 1 ! I
~ | {
repressor operator Ef=F

i :Mac 0 FHECBKRT 5BERT

A : Mac ﬁiﬁﬂﬁa‘ﬁz&iﬁﬂ?%iﬁfﬁ%} operator

B : LCM it % %A 3 % BI5 T RETF

O : repressor OfEf% 5 1 5 RIEET
bhcTHEERKD, TXT Mac fikFlo T X T &
LCM itk CTh b = EHR LTV B0

Mac FH¥i#mH > ABREAOEROMEIE

Mac FHEH RS ABE~NDERIZ, T D Mac
HARPENCL, 51k LCM L E8hicis b L\
SO TIERTREERTH D, Mac i #: B O KB5S
%5 % Mac ftEFEMRA, Mac itk ABECERT
HT i, MREN TR INLEETHL LM, B¥H
T HILE Mac [HERE ORI ARBEIH 2 ©o0obBb L
BHEETHD. T THEMMER»S AB~NDOEEYIE
Wb B EBREIT Dl JEI@HE Uiz MS 537 Kot MS
537-1 v, FHEAELch B, LM, SP,JM Rt
LCM 0¥k 12.5 ug/ml % &EH & LR HIEHIC
CP(5.0 ug/ml) % %\~ ix KM(5.0 ug/ml) o &H%&
DERCEBECEYBRIRL, ABRBE~NOEROBBEYH
Rz(FE5)o

10°~10"° B DO % FARIC K L 7P <% CP 7
WLk KM Zinz oA El R St S i eI

B Lishot,

Mac iz#l, LCM i3dtic 3 ChizHigRl L Uik
7' AGHERIVE DRI bR T3, 7EIEE
E51L<L SA,SM,TC,PC 7x L EiHEILL, V2 % 5
Mac,LCM 0EBEHITEL, A=YV Vv, 77w
ARY VREH L LICFERENHE L D0 D DHEL
RThbBo

Mac fift: o3 FHEM L 2587 constitutive
DB LIHLMA h, MaciithDh#BEI S\ 2
EHHBLTHS, E41: Mac iHEEIIN 1SR &
¥Y, BEAOKEHPLTHATOER (L) & Mac A
HE~NOBER(I)L 22552 L& FH L,

LaL, BoEE CTORETIX(L) DHAOERITED
TR, BRI XTI OHHOEREFEEAT
BELRTWAREZDOERKRDIF 1070 DF — X —12
55T ENHLIPCEINIY, DL TIXEEY > 1T
D055 LEG»D Z 5 FRC ARBEIHBEA L w2 &
ERL TV %, B AILFEEN T MS537(EM 5%
%) —MS 537-1 (EM, DM 73 5% 2% 7)) —~MS 537-59(EM,
OM, LM 2HHEA) OBERHKELBTWS (KB, 1fib: %
FE)o

Lo LERGBEA]L S &2 AV TR ©F
Hhd L OTHEENS L (EM, OM) B4t Mac HAEHR]
A% inducer 17 D BB I/ SR TWigLsy,

WolES, Mac ANDBER(I)IZFRERTL ARSI
Boh, BLLFEERTL WA+ SP, LM, JM,LCM
LY THRFRBRNBRBCBOND THS 5 & LITKEH
HIFAE T Mac A HEOMMHL bHER X h 5,

Mac HiAHlfHE ORIEEMBEITESTIZIHL 1T
RWA, FHUMMEREIE inducer 23025 h % 2, 42
°C BECMET S L FEINTHEILRERT DY, %
PeBHHELCP 0 & 5 e BEABEREH THIEXh 539,
BEoz thbftttAEtk it i BETFAOH IR S
repressor {Z X v>C operator @#fzF (Mac, LCM %)
AMER LT\ e\, Repressor 2= X %A inducer
DYRINTIER Lig{ 7c % & operator BT EMA %I

5% Mac FHAMMERE, S ARE~OEROMIE

ABRBE~OERR (R L IEAFIR)

S
(LM. (LCM. [(LM. |(SP. (M. [(LCM.
LM SP JM | LCM Cpy® (SP. CP)|(JM.CP) cPl kM) KMy KMl KMy
MS537 [4X10781x10787x10786x 1078 <10710| <1071 | <10710| <1010 <10710| <10-10| <1071 | <10-10

MS537-1{1x10"85x 1078410783 1078 <10~

<1010

<10—10 <10—10 <10‘-10 <10—10 <10—10 <10—10

LM.SP.JM.LCM iz Fh2h 12.5 ug/ml 2 PR Mz, CP Bt KM & FhFh 5.0 ug/ml #inx
a) 743 v1BEREYROTEDH 2X10° HOEY BERERCERER L
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U Mac fiftk, LCM #ERRRIT I LELLNh S,
Mac, LCM [ EETFHRR L5 DLEXB DI, T
SHERic Mac [t T LCM BZHERBOR55:6T,
Fo IORIBFRIFBITIIR DT oV,

BRI DT i~ OF A 0° OFMADHy, inducer
DOEEHPTHACKES Z LABRNCEL RS, L
ML % DERBOLEDN O FHMEND, & b BV
O0° DFFENDERNBZ VBT ERFLT WS,

— I AZRAICR T AR R OERKR Y 1072, B
DEhy 1070 L35, ThZThOERNMT & Th
X1 EOKIREA A & BIRANCTE & 7x 2R i% 10~ (D) ¢
%o ENDOTHEMME DD Mac A BEADERY IS
22 B DR IERICEB R L OFER M T L X
Vo T OBE, BOIKAMERM I hicfo b HERRI
HEhhE, WoE EE LYy, IbAHA, BFlCLE
TeDITEENDOBENE TS LER LKL T
o\,

BEMERDOBE TIEABGBMEERALENTS L H
ERBRILRRWZ E2b, FHOMELSHOBEELH
FRETH %,

¥ o

1. Mac izt Mac $FEfi4ERE . Mac A BEEY
Eh b,

2. Mac FEFMHERR?D Mac A FHEHOE RIZTIE
BN THBEFTHS LM, SP, JM,LCM S TEHIT

ST EMNTE B,

3. FBEFNT —22053% Mac A BHEOMIMNIZ D
BEROFADOHERIZHR IR %,

4. LEHFEHEAC CP,KM 7y 2im3 5 &,
BROZ L7eib ARENOERIZAIEI NS,

5. Mac [EDFEFEALAFL LCHER T REH
MR A R T,

6. Mac [HEFEKCHEALE 2 HBELEASR

RIERN S S L BERB BT Enb,
DOHFEDOLEEZHBL A0
X [
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THEORETICAL ASPECTS OF COMBINED THERAPY. I

An Application to the Strains of Staphylococci Resistance to
Some Macrolide Antibiotics

SusuMu MiTsuHAsHI, Kopo Mori and KEN WATANABE
Department of Microbiology, School of Medicine, Gunma University, Maebashi, Japan

According to the epidemiological studies of staphylococci, it was found that there are two types of
resistance to macrolide (Mac) antibiotics ; constitutive and inducible-resistance. Constitutive-resistant
strains show stable and high resistance to all Mac antibiotics and most of them are found to be
resistant to lincomycin (LCM), called group A of Mac-resistant strains. Inducible-resistant strains
acquired high resistance to both Mac and LCM after prior treatment with subinhibitory concentration
of inducers such as erythromycin (EM) and oleandomycin (OM). Resistance of the induced population
was lost when they were grown in the media without inducers. Inducible-resistant strains are clas-
sified into two groups ; group B and C, in which both EM and OM, and only EM are active inducers,
respectively.

It was found that high rate of mutation from inducible-to constitutive-resistance took place when
inducible-resistant strains were inoculated in the media containing either one of Mac antibiotics except
for inducers. This fact is in accordance with the epidemiological studies of yearly increase in the isola-
tion frequency of group A strain.

According to these results, it was concluded that the combined therapy is necessary for Mac anti-
biotics except for inducers ; josamycin (JM), leucomycin (LM), spiramycin (SP), efc., to suppress the
mutation from inducible-to constitutive-resistance.



