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Minocycline ¢ Dibekacin 3 %\ ~i3 Sulbenicillin & D5 5K 5 B
75 AEHMREICW TS in vitro FEREICOWT

Bl %-EAKRET RRPKES - 98 =
FALRF TR R BT IR

(BBF0 54 £ 12 B 22 BZfD)

FEIR B 7 5 A[atERR 86 IEikIC® 3% Minocycline & Dibekacin ¥ X O° Minocycline & Sul-
benicillin o §f BEYR 2 R FRARE I L OERERER TRE L7,

FERFIRFERETIL Escherichia coli, Enterobacter cloacae o 3
BHETHADHARCHLILHFEDREL RO, TD 5B Minocycline & Sulbenicillin o fff
TRIEOBRCHERIER 2D ioh, £ & LT Minocycline o fffHic X % Sulbenicillin o#{E
HD@E»Z bhtc, Serratia TiX Minocycline & Dibekacin D #tH CTHIIERAM A S h,
Minocycline & Sulbenicillin OB TRV BRI, L b iz, Pseudomonas aeruginosa
Tk Dibekacin %%\ % Sulbenicillin 26t 3 % Z L1z X b Minocycline DHLETI DHEHEA L
bhtc, Acinetobacter calcoaceticus Tit Minocycline & Sulbenicillin D ffH CHEHNEY
BT,

ERXFRFRE THEDRY A M CERIEERBCR T BREHREYR L. BRERE
FEETEAFANZ O CERIHEERBECRS O TRENERORE I L, —HTiicigE

Klebsiella pneumoniae,

JUNE 1980

DHERBRE T Lo

F L & (=

B-7 72 aRERAL 7 VEBGREA L OBt
AMENRBBZ LI mbhTxh, HES T sEHH%
BEYEARNRLELTULRAMR =2 ) v HD Wiz w7
7RARYVET I VEBAERERAOHAORANRE
ENRTVBT ot 24 2 2 REIN, & QT RIBET & B
SKEEREANE L LT SBPC, CBPC, ABPC+MCIPC
(1:14%), CEZ » DKB, GM, AMK DD in vitro
BERABRCOVTHEL, SO REBETRBRREER
ST BIERE2OPVTLIHELTER, Ll B-77%
LRER LT L VEBEGEREALUNACOCTOBEHE
KL TRREL DK KBROSF L X %,
Rxk, —EOWRAHROWFEDO—FL L TLERNORK
Ate>wT L AR ERA T L L L, 46,
Minocycline #&A THREH L1, B A2k 5 Mino-
cycline O 1 RBIREL L CoBEGEw 7 F v EIE
BEE 7 7 AR BEANETHY, KB, MARE
=v7e A7 2 - FOBNEEEPRRECH L Tk
LAE2RBROFBICEZ X bR T W%, SEOHFFET
BIho DB OEEL KRS, Eo—Ko 7
FoYEIEBEE s 7 AR E R bR & L, Mino-
cycline * OBtFAMBKKE LTT 3 /&S » & Dibe-

kacin, ¥/7 F 794 7V VREH & 3 ERERER
ERTEENRTWBER=vY YHEH» S Sulbenicillin %
RV, Minocycline & ORID in vitro PrEKEOW
TRHA LD THRET 2,
M EEFE

1D MIC (ERFRFRE) Tk JgTHE

MIC DRIEL B ALFEREFESERECE T W T
checker board dilution method = X » 100, 50, 25,
------ , 0.78, 0.39, O0uk/ml (SBPC i3 1,600 ug/ml 2
5) OHEIFET Minocycline & Dibekacin 33 X ¢¥ Mino-
cycline & Sulbenicillin O£ JEEERESY T\ ICHAE
TR FR L CTRRTFRE L, hicgE@E LEOR
BRBE LR,

MIC JUTE D% ST AL K 2 A BE BRI 5 Tk B
B LU BEEREE CHOBE S e b EIEEERD
ROBRY EAT,

Escherichia coli 18 ¥k
Klebsiella pneumoniae 28 ¥k
Enterobacter cloacae 12
Serratia marcescens 3 &
Serratia liquefaciens 1 #%

Pseudomonas aeruginosa

15 ¥
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Table 1 Combined action and antagonistic action of Minocycline with Dibekacin or Sulbenicillin
against Serratia marcescens No.3 and Enterobacter cloacae No.3

Serratia marcescens No. 3

Minocycline+ Dibekacin
* combined action index=6

Minocycline+Sulbenicillin
* combined action index=17

00 |————————— - 00 |- —————-————-—- - ——
50 |- ——-=-—-—-—-—- - = 50 |- — - == === - - =
B |- === - === = = A~ 2B |—mm - - = = =
E2s | ——-——————-—~ E 125 |[————-—————-—— - — -
8 625 | 4 HH —F—Fx— — — — gf 6.25 | H + + o+ —F—k_k_k_x_k_x_ _ _
o 313 | H MM H - - — - O L
Z 156 | H H# #HH —F*— - - — & 156 | H W H e —
=078 | MMM MW - — — =078 | A —
0.39 | i # # H# # H — — — — 0.39 | # Ht # H H H H# H# #H H + — — —
0 i # M H - - - 0 A - - =
FRBI8w SRBIE&w
°ce e "o adRly °cece"®edgrB88888
— — N ¥ o QDA
DKB (ug/ml) SBPC (ug/ml) -
Enterobacter cloacae No. 3
Minocycline+Dibekacin Minocycline+Sulbenicillin
* combined action index=8 * combined action index=4
t antagonistic action index=6
00 |———=—-—-———— 100 |——————————— — — —
50 |- — === —-—- - — - 50 |— == ———=—=——— — — =
P e P e e
£ 125 |——————— — — — E 125 |- — — +M{— — = — — — — — —
§ 625 |H —F—F— — — — — — - § 625 |+ + + HH —FF - - — - — =
o 33| —F—F— — — — — — — o I3[k M H A — - = — = =
& 156 | # —*—*— — — — — — — & 156 |4 i A H HHH - - — — — —
= 078 | # - - — = — - =08 | A H W H - — - - — -
0.3 | # # —*— = = — — — — 0.39 | #t Hf H H# H# H# H +T+1— — — — —
o |HHH-—--——== O |- - — = - — —
BRB2I8 w SRTBE&w
ccc-ssdrgg cSs-sedre82888
— - N <t o0 COA
DKB (#g/ml) SBPC (ug/ml) =
Pseudomonas fluorescens 2 #% Xk b RENARFIE L,
Pseudomonas mallei 1 # SRS REOHEL, 1 ECHARIESV(CAT;
Acinetobacter calcoaceticus 6 ¥ Combined action index, ZRFI¥YE TOR/INFEHFHIEE

i 86 ##% Trypticase Soy Broth(BBL) T 37
°C 20 BEREIEEL, TOFWEE I /7r7 7 v E—AL
THEERMED £ 3K %> 4% 7 Heart Infusion Agar
() EwgEElLi, 775 vi—CXbEEHE
BRERD $0.005 ml, $7ci% 108 CFU Rtk & in %o
Thi 37°C T 20 BERBIC = v = —DREFDOHEK

EUT THEALHEAE TRBLMHELET2E5E0H,

Table 1 £B) %k, KLASTERSKY'D OFEHXILH
LT CAI4 PbaHFERHFEL L, CAI3 LITiL 82
FIMER & Lico ¥ eiEHMRERC LTI AR
er L AT B ERTs$L (AAL; Antagonistic action
index, Aig £ —FHOEFD RN EERIEEES X
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Fig.1 Lines of equal effect (isebols) of two
drugs in combination

(d)Absolute

antagonism

MIC of drug‘A’

concentration of drug‘B’—

OCZhUEngE TREXN*HALTREELXHF LES
BoH, Tablel B #HE LT hiRD, AT
HEDOMEE Lo

I LrEERECLKT BT 5 FY ICM o&fb% Iso-
bologram 1234 LT, HRERIDHADREHIE L1

Isobologram DER s L UL DEHIC DOV TUIKRD &
B D THhhb, LOEWE'® 3 k08 LACEY!® LpEkic#E
UT, Figl @RTX5 1A, B2BEOERNHD LE
ADFHg MIC (MIC % £HRi2o\CTERES LIcfE)
% BOZEEREICSWTRDTr5 735, /77 L
DERIEVGERAEORBEFEEYTRT, LA Th5,
ThbbBEANEADRETEL ORICK, BORT
LT AORETLARFORNDOBENERTH
b, EVWERAEOHENEE LTV B0 THD, 20D
X5 LTCBbRI-7 5 7 isobole (line of equal
biological effect) T# b, isobole MNEFIRIC 7n 5 B
(Fig.1-(a)) A & BO BRI BICHEMAI e 2 /% 7R3
B E I\ hs, isobole M5 7o r AfllicE - TH
Pz ghf % i < B (Fig. 1-(b D)) TN RB R 2 /R L
Tk D, HBEORLATRIG ERFDRIB T L2 R
3o Wiz isoboleA S EE & TohE(Fig. 1-(c )) i fEH
BWifFRERTIERKY, EbAMBKE (Fig -1
(A EHERIER BV EXRT,

AFEH & BEAOBRIERIILLIDOTHY, ADE
BERCKTSBOFH MIC $B61h5D T 5 120
777 LTERASh, A—0REY 2 THCEERSh
hrriwich, LrbBAENT5 A, BEEFDE
DHEEDBEDELXRT S Z LIRS,

2) MRS LORESDRCE JIETHE

ZOFEBRTIE 1) ORRFRFFREOERICMHER LA
BikH 5, Minocycline & Dibekacin D ffHIz2WT
124

Escherichia coli No. 14
Klebsiella pneumoniae No. 16
Pseudomonas aeruginosa No. 13

Acinetobacter calcoaceticus  No. 4
DE 4 ¥k BATHE £ L, Minocycline & Sulbeni-
cillin O fFR2WTi%

Escherichia coli No. 18
Klebsiella pneumoniae No. 7
Enterobacter cloacae No. 8
Serratia marcescens No. 2
Serratia marcescens No. 3
Pseudomonas aeruginosa No. 10

DEF 6 BB FEATHRE Lico

ZhbDERkA Trypticase Soy Broth (BBL) ¢ 37
°C 20 BERIEE L, =D 1H&EE% Heart Infusion
Broth (Difco) iz #:4E L TH 3 BERBEE B DO BN
WCEAREEIRRM Lico FHEEIFE LTEEHO
MIC UToEBEOEBRED BIEE &% 0 F R HHES
T2 v b e BB, EHREEFD MIC {EHiz-o
WTHLBRE L 7, 1D OEXRFERFREC LS
MIC pRIEER TRAFALR LIBEYERICEA
THE L,

£ ETMUICE, 37°C THEREYHRT, 0 1,
2, 4, 6, 24 FEEID& S CTHEERY T UCHERBI
B LETEADOHADREBE L

53 ®

1) MIC (BXFRHFRFP) CHLEFETRE

MIC i JETHFBBROBRBc > Tk, HFASY
BigH L EMERIER % Table 2 /R 1L, Isobologram
% Fig. 2, Fig.3 wRL7

@ Escherichia coli

Minocycline & Dibekacin o fEF Ti¥ 18 b 16 &
iw CAl4 PIEEWSHRGRY R, GHABDRERD
EINLT. 44 TH oo LR CTHAEALZBD TV 50
DOEFERERIT 1 &/N&\ Minocycline & Sulbeni-
cillin DB TIX 18 #hh 8 BRICHIRGE R 2, 5
TIAEMERC & &% oc, R 7 SR CHAERAYR
Bdico FHIEABRERIX 9.11 TH b FHERAERR
it 0.78 TH»To

Isobologram #4{&&f-+ % &, Minocycline & Dibe-
kacin o §fF T isobole A3pIfilic Sih#a#kD Bk %
WTREEESREY R LT\ 5B, &< iz Dibekacin ®
0.39 ug/ml 76 1.56 ug/ml OFFEADEEREHARKD
Minocycline Dy MIC D{ETAKE L (Fig. 2-2)0
Minocycline & Sulbenicillin ©#tF T1 BIF/cHEED
B2 55T, Sulbenicillin @ 0.39 zg/ml 26 1.56 4g/
ml DIEWREEHEERRC Minocycline o3y MIC 2 LR
THEHNRBEEN A bhic (Fig 3-a),

® Klebsiella pneumoniae
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Table 2 Combined action index (CAI) and Antagonistic action index (AAI) of combinations
of Minocycline with Dibekacin or Sulbenicillin against gram-negative bacilli

Escherichia coli

Klebsiella pneumoniae

Pseudomonas aeruginosa

MINO-+DKBMINO+SBPC MINO+DKB|MINO + SBPC MINO-+DKB|MINO-+SBPC
No. g No. ; No. : -
CAI | AAT | CAI | AAI CAI | AAI | CAI | AAI CAI | AAI | CAT | AAI
1| o4 ‘ 1 | 10 21§ 1 1 5 8 i 2
2 6 2 i 5 2 8 9 2 3 9 |
3 7 3 5 3 3 | 24 13
4 | 12 55 4 12 4 6 13
5 | 12 1 5 | 10 51 7 5 8 9 i 1
6 6 28 6 | 8 8 | 6 4 10 |
7 8 1 7 13 2 i 11 7 14 13§ 1
8 6 8 11 8 4 8 |
9 3 22 9 3 9 2 | 2 9
10 7 70 2 10 2 1 10 | 10 43
11 8 11 11 2 2 2 1 2 6
12 | 14 14 12 4 16 12 | 11 12
13 | 10 13 12 13 | 25 4
4 | 12 1401 14 3 14
15 9 11 15 7 8 15 6 8
16 4 5 16 | 12 2 Mean | 8.27 | 0.13 | 11.0 | 0.27
17 1§01 3 17 4 3 r :
18 5 | 3 18 8 5
; 19 9 4 1 Pseudomonas sp.
Mean | 7.44 1 0.06 | 9.11 | 0.78 20 3 o4 (except Ps. aeruginosa)
21 3 7 MINO-+DKB|MINO-+SBPC
22 4 7 No. : y
CAI | AAI | CAI | AAI
23 6 6 = i
Enterobacter cloacae 2 4 12 1 4 11 2
MINO+DKBMINO+SBPC 25 | 5 6 1 2 | 8 6
Yo I"CAT | AAT | cAT | AAT 2|3 0 S :
: 27 4 22 Mean|14.3{ 0 |6.67! 0.33
1 7 9 38 4 13 | '
2 8 16 i é
3 8 4 Mean | 5.82 ; 0 |7.82:{0.8 Acinetobacter calcoaceticus
4 4 1 ‘MINO-{—DKB MINO-+SBPC
5 5 12 Serratia sp. No. ; -
[ CAI | AAI | CAI | AAI
6 8 13 MINO+DKB|MINO+SBPC .3 :
S 2 Mo I"CAT | AAT | cal | aal S Mo
8 11 17§ 4 i 2 9 14
9 6 6 1 1 9 19 3 2 i1 8
10 9 22 2 2 i1 | 16 4 | 14 11
1 1§ 19 3 6 17 5 1 1
12 8 : 4 3 | 18 | 6 4 .
Mean | 6.83 | 1.58 |10.17, 1.0 Mean | 5.0 {0.25 |17.5 0 Mean | 4.5 | 0.33 | 8.0 | 0.33
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Fig. 2 Isobolograms of activity of combination
of Minocycline with Dibekacin against
gram-negative bacilli

Escherichia coli 18 strains ——- Serratia sp. 4slra§ns
----- Klebsiella pneumoniae 28 strains Fscudomonas geruginosa 15 strains
——-— Enterobacler cloacae 12 strains ——-- dcinetobacter calcoaceticus 6 strains

Fig.2-a 20 Fig.2-b

MICmean of Minocycline (ug/ml)
MICmean of Dibekacin (1 g/ml)

§ . R =
0 \\—1553 13 6.25 12.5 \g.sss.w 6.25 12.5
039 Dibekacin(ug/ml) 978 Minocycline(ug/ml)

Fig. 3 Isobolograms of activity of combination
of Minocycline with Sulbenicillin against
gram-negative bacilli

—— Escherichia coli 18 strains —-— Scrralia sp. 4 strains
»»»»» Klebsiclla pneumoniac 28 strains —— Pscudomonas acruginosa 15 strains

—éB:-Enlcrnbnrlu cloacae 12 strains ——— Acinclobacler calcoaceticus 6 strains
800-

60—& Fig.3-a z

0 = T Ty
IZGEZJ 100 200 l][—56 3.13 6.25 12.5
L3 i3 Sulbenicillin(ug/ml) _gjgg Minocycline(ug/ml)

Minocycline & Dibekacin ®#fFH Ti% 28 # 22 #

CHEDRELRD, 4ERTHENER, 2K TIIE X
, BHRIEB#RTHRIIND -1, TS ABRIER
5.82 T#H » =0 Minocycline & Sulbenicillin D §tfHT
V% 28 R 19 BRICHFEDR A RH 1AL, 7 BRiZARIIE
Al EE ot T HRERERERAD TS, F
BIStRZHRIERL 7.82 ThHh, FHERFRABERIX
0.89 TH 71

Isobologram —Ci¥, Minocycline & Dibekacin o #f
FA TR\ RS R 2 2%, isobole (X Escherichia coli
DBEIHLIBLEAACIE L, & < Dibekacln ®
0.39 ug/ml 7% 0.78 ug/ml D{EEEGE KD Mino-
cycline DF#H MIC D{E Tk &\ (Fig. 2-a), Mino-
cycline & Sulbenicillin O #ffF Tix, Sulbenicillin ®
0.39 ug/ml »: 6 1.56 ug/ml D{EEEEGF AR A
BE» A bt (Fig 3-a), iz Minocycline o 0. 39
©g/ml 56 3.13 g/ ml DIEYEE G R

iz Sulbenicillin

D MIC OERILET A LR (Fig 3-b),

® Enterobacter cloacae

Minocycline & Dibekacin o ff T3 12 ¥k 11 Bic
HEDRLYRD, HEHO 1T CAIL o HinfER &
AAT1S DFEWEHIFRAY R ICRDI, FHHRADHE
880 6.83, FHIEHIEAEEIL 1.58 TH - 1,
Minocycline & Sulbenicillin o #f5 Ti¥ 12 Bk 10 #
CHRGHREL DD, R 4RCERERZRDR, ¥
HHtRBRIEET 10.17, EHEAERERL 1.0 TH
” 7‘:0

Isobologram -Ti¥, Minocycline & Dibekacin Dt
HTERVEREDREZ D, & {1z Dibekacin o 0.39 pg/
ml 2% 0.78 ug/ml D{EEE G A Minocycline @
15 MIC 7 EBRI{ET L (Fig. 2-a), Escherichia coli
DHBE I HHKEVETER LI, HicMinocycline %
{EEEDSHH LTV » 2B Dibekacin Dy MIC
134% D {ETF ¥, Minocycline o 0.39 u#g/ml 7:% 0.78
ug/ml OFEETREIINLESZ I % b hic (Fig 2-b),
Minocycline & Sulbenicillin o §ff Tit BIiF /e EY
RE @b (Fig 3-3, b),

@ Serratia B

AR OWTR T OB TH b, Minocycline &
Dibekacin D #FH Tid 4 ¥k 2 BRICHELRE XD, 1
R ERMIERAYRD I, FHHASRERILE0TH-
7o Minocycline & Sulbenicillin OB TIZ 48kL b
ZERLHREDRY RS, BHFAZTRLCK XL, -
foo FHIBRBREEEIL 17.5 THH, FHEEOHTIX
BHLVBEHETH -7

Isobologram “Ci¥ Minocycline & Dibekacin D
TEZH LI— B S isgh & A xohic (Fig
2-a,b), Minocycline & Sulbenicillin o # 8 Ti3ZH
HBEHEN L ORI (Fig 3-3,b),

® Pseudomonas aeruginosa

Minocycline & Dibekacin o §fF T 15 #H 11 BkiZ
HRDHRE D, SHTHEMERZBDI. 1KHEHT
ER#®RD T Do FHHFARRIGHIL 8.27 TH-To
Minocycline & Sulbenicillin 0§ T 15 B 14 ﬂi
CHEREDRLED, > bIRKABCENIERALR
foo FHBHRAZRIERUL 11.0 ThH T

Isobologram Ti%, WHDHHATE & LB LHERRD
Bamant-ps, & ¢ Dibekacin o 0.39 #g/ml »H
1.56 ug/ml DEEREDHEA (Fig. 2-2) 35 X 0 Sulbeni-
cillin @ 0.39 ug/ml » 5 50 ug/ml D{ERE O A
(Fig. 3-a) T Minocycline »# MIC O T AAE
Vo i Minocycline % {EJ@EEH LA LT\ » 1oBE
i+ Dibekacin D MIC D{E Tz 7 (Fig 2-b),
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Sulbenicillin D& L BEDETICL X% -} (Fig.3
-b)o

® ®FEB&EUID Pseudomonas &

3/ THBN, WHDHATE S CHEDHREZ T
LT\ 5%,

@ Acinetobacter calcoaceticus

6T THB M, CAL4 LI EOHEHRE LD
i3 Minocycline & Dibekacin O Tix 2 #k, Mino-
cycline & Sulbenicillin OB TIX4¥kTH D, F¥
BERBEERIIA 4 4.5, 8.0 Th-7o

Isobologram T\ TFhDOtHIC W THLHEDRY
FLTWABA, &< Minocycline @ 0,39 #g/ml 2
5 1.56 ug/ml @ {£ & & 6 B B © Dibekacin 3 XT°
Sulbenicillin ©FH MIC DETHKEL (Fig.2-b k
X ¢ Fig. 3-b),

2) BEHBSIVEENRCESIETZR

@® Minocycline & Dibekacin D ffH

Minocycline & Dibekacin O ff A EFEIRIC 5 2
B8 o\t Fig 4 @ OREY TR Lice HFH L
Bk Th ZRTRE Rk X 5 MIC ojET
Minocycline & Dibekacin ®Z 85 /e HSRR)E & TR Ik
TH%bo

Fig. 4-(a) wR3 X 51z Escherichia coli No.14 T

Fig.4 Killing curve of Minocycline combined wtth
Dibekacin against gram-negative bacilli

Fig.4-a Fig.4-b

Escherichia coli Nol4 Klebsiella pneumoniae No16

94 9] —D

—

8 8 ®

7 7 ——®

6 6

25| T %

5 51 0625 By

4 44 Zssl AT
3 3 =o.39¢wg 1T
) 2] ¢ e
K DKB
= e r
8 1. 02 46 24 1_ 02 46 24
oFig.d4-c Fig.4-d
% Pseudomonas aeruginosa No13  Acinetobacter calcoaceticus No.4
= L ®
: 9 9 )
; 8 8 —@®
=]

6 6

5 5 1

4 -4

3

2 2

1 —DKB "~ __DKB,

0 2 4 6 24 02456 24
Incubation time (hr)

1% Minocycline 1/8 MIC & Dibekacin 1/4 MIC 0 %4
£ s (Fig 4-(a) 0®, ®) T—RHEmE
Thobon, 2REE,LEEENALR, 24 FEE
Zit4& 4 4.1x107/ml, 1.5Xx108/ml L7ch, &ZAM
IhorRABCRREST S Figd-(a) © @) &F
BRI REHELR L, 1R 24 BRI E CEBTIT
£TO0TH-To

Fig. 4-(b) @ Klebsiella pneumoniae No.16 Ti%
EA| ERIC RN T T 108/m]l F TE LTV eh,
Minocycline 1/16 MIC & Dibekacin 1/4 MIC Dt
(Fig. 4-(b) ® @) TXED % ~ O Eys (Fig -4
(b) ® ®,@) X bR HEENHDRIEALR .,

Fig. 4-(c) @ Pseudomonas aeruginosa No.13 X
MIC #% Minocycline 100 #g/ml, Dibekacin 12.5 ug/
ml FRTEEFHEDTWE TH B4, Minocycline 3.13
ug/ml (1/32 MIC) & Dibekacin 1. 56 #g/ml (1/8 MIC)
oBtA (Fig.4-(c) © @) T2 FRURED EBEHIL 0
Litotce TOB% -~ O BEESL (Fig4-(c) o @,
®) Tix 108~107/ml H~FFHEHE L1,

Fig. 4-(d) @ Acinetobacter calcoaceticus No.4 %
M DEVWBETH D, Minocycline 1/4 MIC & Dibe-
kacin 1/8 MIC ot (Fig. 4-(d) © @) TiX 24 k¥
MBS EERD 6.6X108/ml  THH I h, ZOKEZAD
gL (Fig.4-(d) © @, ®) 1 105/ml A~FEHIHE
LT\ B, 7T 7RI » fe 24«0 1MIC #
5013 108/ ml BABHEL TR D, ThiBER%ED
BHREIR Lo

® Minocycline & Sulbenicillin DO f#ff

Minocycline & Sulbenicillin @ #f 2 7B piRIC 5
2 BBz o\Tit Fig. 5, Fig 6 @ zOREZ R Lo
COMAERCTRIERERFREC L5 MIC DflIZET
Table 2 R LIk S HERMEBERTHL S A0
IO THEBIEA % 77 Lictk (Escherichia coli No.
18, Klebsiella pneumoniae No. 7, Enterobacter cloa-
cae No. 8) + HERE % 7= Lickk (Serratia marcescens
No.2, [ No.3, Pseudomonas aeruginosa No.10)
BB, FO%£xDEE%Y Fig.5 & Fig. 6 iR,

Fig.5-(a) o© Escherichia coli No.18 (% Sulbeni-
cillin @ MIC 2% 6.25 ug/ml &\v5 RUOCRREHZRT
53, Sulbenicillin DOEES 6.25 ug/ml ZEELTE
W otz Minocycline 0.39 ug/ml iz % &3
MEEOMEA ML Zbhb X 5icie s (Fig 5-(a) o
@) WE W EAWLHEXRL T\ 5, Minocycline
DS 3.13 pg/ml Lk &35 LERPERIIARS
nEEFEcEERE R AL X 5l d (Fig.5-(a)
D ®,6,®
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Fig.5 Killing curve of Minocycline combined with
Sulbenicillin against gram-negative bacilli

Fig.5-a Fig.5-b
Escherichia coli Nol8 Enterobacter cloacae No.8
9/ 2 91 G
==
84 8 —
74 71 [©
200 T T | asennagsuanss
6w H ¢ e g
51 o2 2 5@ W/;/,é/,// e
4 Busg# )T 44 %f//// |
. - =7 /’/%j’lZ/ 1
4 00.391.566. 0 00.331% 6.25 25 100 400800
2 SBPC SBPC
=~ _—T"T T —/
2153175 lozié  m
% Fig.5-¢c-
@ Klebsiella pneumoniae No.7
=9
o 8
o
& 7 10 TTT T
- 6 »
5 of%5 [ AHI
4 Z1.56 “ I
3 23.39 J
2 00.391.5 6.25 25 100 400
SBPC
1Y
02 46 24

Incubation time(hr)

Fig. 6 Killing curve of Minocycline combined with
Sulbenicillin against gram-negative bacilli

Fig.6-a

Fig.6-c
Pseudomonas seruginosa Nol0 £

Serralia marcescens No.3

9 L 9
8 ;42 8
7 % 7
61 6
——®
51 = SN 5
dorspte
Z. 1.5 T
E 3'5049. ) H 3
5 21 ° SR etz @ 2
z 1L—SBPC, 1
© 0246 24
% Fig.6-b
‘@ Serratia marcescens No.2
- 9 0
& @
=7 L
6 i
5 -0
4 21
3 =
2
1tr—s ——
0 246 24

Incubation time (hr)

Fig. 5-(b) @ Enterobacter cloacae No. 8 (352K
KA R L iy Sulbenicillin OERECHEHIER, BB
ETHRESEREY R Lo Minocycline % 1MIC EE
LT Sulbenicillin #{E&EEN HNL TV & 0.78 ug/

ml 5 {Fig.5-(b) ® @) & 1.56ug/ml % (Fig.
5-(b) ® @) OHEIETEEEOHEELALRSA,
ZDETPI Vg

Fig. 5-(c) ® Klebsiella pneumoniae No. 7 |3 EFE
ERERE TR B ROBREROSMA ARSI
¥ Minocycline & Sulbenicillin D £ 4 D{ERE CE
WRHEFEOHENEZET IS X 5 kEHERAXALR
Foht, HEFEEhER T Minocycline % 25 ug/ml EE
LTHE\WT Sulbenicillin #{EBENSINZ TV -7k
0 ag/ml & 0.78 pg/ml LRI ABROMESSD
h5 (Fig.5-(c) @ @,®), i Sulbenicillin % 25
ug/ml ZEE LTHEVT Minocycline R {ERE 2SN
2 T o eRBRILSEERS XA b3, dose-response
By TEMEIE Y = Lic (Fig. 5-(c) © &, ®,®)

Fig.6-(a) @ Pseudomonas aeruginosa No.10 %
EXPREFRE CIZERLARYRES A O, HE
Bz 3\ »C % Minocycline 1/8 MIC & Sulbenicillin
1/64 MIC DftF (Fig.6-(a) © @) TiX&xDEHH
#4 (Fig.6-(2) 0 @,®) b bHA, %40 1MIC
BHEE (Fig 6-(a) ® ®, ®) X b L\ HEsslg
%ﬁ;& bt

Fig.6-(b) @ Serratia marcescens No.2 3 MIC
#% Minocycline 100 #g/ml, Sulbenicillin 200 #g/ml
YRTESHEOEWETH S, Minocycline 6.25ug/
ml (1/16 MIC) & Sulbenicilli;l 25 #g/ml (1/8 MIC)
DOPtA (Fig.6-(b) O@) Tid&KxDEMy5 (Fig 6
-(b) ® ®, @) X b b\ HEEMENRRLRI,

Fig. 6-(c) © Serratia marcescens No.3 Ti3FH
BERCEENT T 103/ml %% Ty iohd, Mino-
cycline 174 MIC } Sulbenicillin 1/16 MIC o #fH
(Fig. 6-(c) ® @) Tk & 4 O Bh#s (Fig 6-(c)
D G,®) XhLECHEEAHEALR,

£ 3 ®

HAEMBOER LEAROBILIXECRE—HORR
ThHb, 1960 ERFIX FTIL 7 T AREEHIEMTH-
e OBt 1960 ERE ¥ D H 1% Escherichia coli,
Klebsiella pneumoniae, Pseudomonas aeruginosa
RED 7T AEHARBREYES I L, 1970 FRICAS
L 75 AEHBEORT b B\ B-lactamate ¥ ELT
% Enterobacter sp., Proteus sp., Serratia sp. Tk
BRGEENBEINL, I ORBETIRIBEIND Pseu-
domonas sp., Acinetobacter sp. iz ¥ ® 7 ¥R
B 77 ARMBREC X DRREOHMI AL XK
ot ThOOEBEIER, ENTERERYETS
BECHRELRREOBAE L LToBEShs e
£, EWRBOHRE LT - TR X525 RBD
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BEAERL, OCLTRETIRED Z A%V, FkD
REWTL, MEEATORTCIRMEAGOHMEL X3

LM ORPEOEEIZ XL DM BT EHR
IhT\W B, Tih b Stage IIL IV w s &35 i
BETRELHR LICHE, Rt T 5 eERENE
Ui ORI R BERIE D & 3 BRI THERNTETT B
2, ALEEENRES LBk bERE, Bt
BB EDEANTRE L 725 DT 50% LFEHENLS »
B ¥ TERT S, dLAAREEEHATIIILER
HoEFELPFETE S,

CDXSEAD 7T AEHREI X B HBAEMRYE
R LT, SRR~ b B DR & EBEY, RS
LTCELSD, ThebbroERET I VEEGREL
BARR=vY) vRDHDIWIEL7 » v ARY vROAE
®THDH, MABELKBGE, FBECH LTERLH
BHEILBOhD D Mbht, L LI hbDOH
EMBDC ST HRABREORFTI D L, A&
Polymyxin B & Carbenicillin?, Trimethoprim ¢&
Amikacin'® Q& EREBRTHITT, LT b
SHL4 7Y vRP= IR ITL FREETAHHOHEIX
Pigus,

RROBRADRIMIFCEF LB Y 7 1 7 EEER
LIRBARR=v ) vRHBWEET7 7 - AHEY VRO
BEENRETHD, BEATIRIALHAREDE 1R
BIRTHB, L LEBRICZChODEHDO—F b5
VERBAAEIERE DO &G THRETERVBELS
Vo ZhHDEALSCOWTOEEE, HD VLK
DEH L OAAEXBRE LT, fHABRSICRTHE 2K
BIRDO AR AL Fic iR A B I hiciThidlisbig
L‘, &%i%o

45K 4 DFEE L7 Minocycline (% 1967 4, MAR-
TELL 35 X X BOOTHE 519z k » Demethylchlortetra-
cycline (DMCTC) 2 BABRINICHIF LT + 7+
129 vREEHETH D, Y TCHHHE 7 ¥ v RE
Zxt LT in vitro, in vivo, X LIZEEERFICI W THE
RIPREERTLEMNMOR T e, BHETEEL D
7Y OREREE 7 7 AEMRERCH T AHENIARAD
FAMBESRTRERLBER TV Z EXEHR, BEAT
BAFDE 1 RBIREL LTOBCIXZIhHOEIC LS
RYEFETH Y, BHED 77 ABHEEREECK LT
BOUGBIRE L LTOBEIGIC EEE > T B,

SEIK 4, PHARECKSIAHICBHELT,
Minocycline 0 75 42 RERGIEC X T2 OHARE
Rh»BEHER L OB > EENHES, R Lico K
#13 checker board dilution method % A\~ T #f %)
RIS L BHERIEEE R, & b Isobologram i3k

b UTHRE L TeksBiAZR DRI oV~ Tid ELION
510 X 5z FIC index (fractional inhibitory con-
centrations index) 3% X 8 FBC index (fractional
bactericidal concentrations index) %3R5 HENH
50, T3V HETRBORICRBEYERC ST 26
ARENEERBEED Z ENTEY, FRNAKRICE
EEoTwd, BRIEE % B R LB Iso
bologram 2Eh T3 LEbh 5,

B4 DEEKRDEE Escherichia coli =%t % Mino-
cycline oy MIC 13 16.4 ug/ml Tk % », Dibe-
kacin 0.39 ug/ml DO #tfH¢ Minocycline D3gHg MIC
X 6.75g4/ml iz, ¥4 0.78 ug/ml O PEE T 2.58 ug/
ml TETCETLTEY, BRDEOHANHETES
LBEbhid, Sulbenicillin @ 0.39 ug/ml 55> 1.56
ug/ml OFFFEDIE I B §f A TiX Minocycline DF
MIC pu¥fic R T 5 BB E N L bR 5 23, 12.5
ug/ml Ll ED ATt Minocycline m3F¥ MIC 7 4
ug/ml LIF &5,

Escherichia coli 3B #E Sulbenicillin yzxt L Th ¢
DL BBLTH D, SEOEKRTLFHMIC 1129
tg/ml THh YR BB 5 THRYIRFT S 2 &
T8 L\ & = A48 Minocycline 1.56 ug/ml ot BT
Sulbenicillin ®F# MIC % 126 #g/ml iz, F7: 3.13
ug/ml OHEF T 29.3 ug/ml Zi3iF 1/10 ¥ TE
TFTLTEY, AT IAHRYFETE %,

Klebsiella pneumoniae [T\~ TH RFEDOHEER E
PR E I, & & Iy MIC 2% 656 £g/ml o Sulbeni-
cillin »% Minocycline DEREEGFIC X b F D FHMIC
DERET %R Lico 3784 Minocycline 1. 56 ug/
ml Ot Sulbenicillin @ F#g MIC »% 128.4 ug/
ml, 3.13 u#g/ml OftHT 15.3 ug/ml, 6.25 #g/ml O
BT 1.51 pg/ml &\ 5 EREHFEELRL, BRI
SHEERRETE 2o

Enterobacter cloacae =3\ ~THH12% & RO
%%%ﬁ;ﬁbhtio

LD 3@ oL TR SEIOAAEAERIZE T
LRSCERERIIGTE D, LEXLD,

Serratia OPET AKIETORBETH A A, BIFL D
3EfE L LR b Minocycline & Dibekacin O #ffT
EMERA, %7 Minocycline & Sulbenicillin o
$A TRV R R A DRI,

RAOIEABEMELEOEBLRBECKS W TREXN
BaFic ¥ % opportunistic infection YOEXRZL,
L# 3 terminal infection & LTEHWERTREZEF TS
= L xH4E L, X HizDibekacin, Gentamicin, Amikacin
L Sulbenicillin, Carbenicillin & O REicsg\HHFESE
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BB EREREND, BRHTVOCHRELTE, &
[El® Minocycline & Sulbenicillin D gtHIz 2T HFE
SIBERBRV R TES LEbR S,

Pseudomonas aeruginosa \Zx43 % Minocycline B
BORENIERITIK VB TE LWV T = V1
%3, Dibekacin 2%\ % Sulbenicillin # i3 5% = &
XY EDFH MIC DERMETHELIRI, KA
iz Minocycline Z{EBELLHFA LTWh->Thhb
2%lo MIC DETThZhNEL, KRBT
Bt BT % Minocycline DFETHEH;I NI\ 2
EERLTV D, RECH LTIk LHREI T
5 X517 3 7 ECEEfA% & Sulbenicillin, Carbenicillin
OEANMER TV A, SEOEERICD hitk <P
RoRx T LBbh5,

Pseudomonas fluorescens X Pseudomonas mallei
BEBRHBEADRTHB D, PR VERPREERLTE
h SHRBEE L LTRE LT o (HER 5 5,

Acinetobacter calcoaceticus D4 1% Minocycline
BHTL L RIEI»FTE S, & {2 Sulbeni-
cillin ® 25 pg/ml LI E#BFA U /-3 &1 Minocycl-
ine ¥ MIC 28 1/4LUTETLTE D, THIKHE
WHENE LS EBbhs,

WIS JIETHEY R LIckR Tk, Mino-
cycline & Dibekacin Ot CIIERIEREREIC X %
MIC DEBRTHR LR IHEFLRIHIEMBE T b FHI
Rico LebHRAR X » TRVWBREDRE2 B LA TS
b, SFEOFRENTRERIhIC,

Minocycline & Sulbenicillin @ #tf T3, FERFER
FRECEWTEVWRBEFORENXET I REN
Serratia B IBERAEBOBEEO—TIC B\ THD
e Lo LHEEMBICIIRRPIRA FEORBA LD
¥ ERBBERINT, BAWLHEI 2R TWw
3 o

FRFRFARE & MR © B & D 7 BE (X EICK-
HOFFY %% Carbenicillin & Gentamicin % %\ i Poly-
myxin B LORicd HZbhic EXRELTED, %
THERDOHRCBT 2HE b ECERFRFERECEL
0, EHEMBICES LD, LBATHEN, EF
OFEEIECRONS X5 Thb, hrext L WEIN-
STEIN L1952 h H DRI TR < AHB LIcBstx HE LT
Who

Lichi-> THRE L EFBEORBRIL EnER AN T
—EDOHB LIcBEP B OIS X 57, X hiE#sRieE
BHENLBETHS S,

SEDORBE T, PR ET 5HEIERADEFIT O
T fdhich o eh’, SHEOBRFFBE Licv, 6F

Bk s HEEBEOBFCE LTiXi & A &R
EVv Tk, bIrie ST AROBEL ETHEAIK
TWAKTTH 5,

RER, BEERAEYE L HEENADE L oA
LTRBEENRERNS A, TREENIER & BE
ERORICIIAREALR Y25 Db Tikisl, BEESE
& L7c Minocycline (3#BHAIEMA &3 b BE
WlERA%2E TS, LWORER DD, SEHOERT
3 Minocycline & Dibekacin o fic 33X %08 O 18k
A& bh, Minocycline & Sulbenicillin D & —&
CHEAERAAR LRI DD, £fs LTRBFRNE
NOEEDRHZ ORI, BETNEMBETHS LE XS,

HE, SERBEBE BT 5H B & LT Minocyc-
line & Dibekacin 2 %\ % Sulbenicillin & ® BfB%
REBRE L, SHABRECRSTAVhIiIgE2kBIRE L
T, ARET 3 7 EBEGERDD VILBARR=Y) v
REDPRAVERELIIFTED ZLARBI NI, ¥
KB L > TSEOEAEI I REREDOS 1 BIRE
LTHRSCHIFETED, EELBRB, TiehbbBRM
BElD 5 % Escherichia coli, Klebsiella pneumoniae,
Enterobacter cloacae T3 Minocycline & Dibekacin
DHERAEN, Minocycline & Sulbenicillin D#FFH
R E bich -, Serratia T Minocycline &
Sulbenicillin D #tAIER TV,

S8, BRI BT 2B LB ONT LTLOE
RAEEBRETRETHS D,

(RRXDOEFE 27T A HFRLEREFELBRTRE
Lizo)
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In Vitro Combined Action of Minocycline with Dibekacin
or with Sulbenicillin against Clinical
Isolates of Gram-negative Bacilli

AxgirRa WaTanaBe, Masako Sasaki, Koraro Oizumi
and Kivosur Konno

The Research Institute for Tuberculosis and Cancer, Tohoku University

In vitro combined action of Minocycline with Dibekacin or with Sulbenicillin against 86 clinical
isolates of Gram-negative bacilli was examined by checkerboard technique and by analysis of the
effects on the growth curves.

The combinations of Minocycline with Dibekacin and Minocycline with Sulbenicillin, showed an
apparent synergistic antimicrobial action against patient strains of Escherichia coli, Klebsiella pneu-
moniae and Enterobacter cloacae.

Generally, an increase in antimicrobial activity of Sulbenicillin was observed when it was combined
with Minocycline, although on rare occasion a slightly antagonistic effect was seen in small number
of strains tested.

The combination of Minocycline with Dibekacin was shown to be antagonistic against patient strains
of Serratia species, while the combination of Minocycline with Sulbenicillin showed a marked syner-
gistic activity against these strains.

Anti-pseudomonas activity of Minocycline became intensified when it was combined with either of
the two agents, Dibekacin or Sulbenicillin.

The combination of Minocycline and Sulbenicillin revealed to be synergistic against patients strains
of Acinetobacter calcoaceticus among glucose-nonfermentative gram-negative bacilli.

As a rule, in the strains, against which the combination was shown to be synergistic by checker-
board technique, the synergistic effect was similarly observed on the growth in liquid medium.

In contrast, in the strains in which an antagonistic action was demonstrated by the checkerboard
technique, an antagonistic effect on the growth curves was rarely shown, and even a slightly syner-
gistic action was observed in a portion of the strains.



