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HALER s SEEEC X b, BRSO 2, 3 ©
BRI OV T D DKB @32 R M & IE L AR
Table 1 DL RV THbD, HEBT FYERED MIC 1
0.4mcg/ml FHROCHML, KBETIX 3.1, BIEH
Tk 0.8~1.6 HHOCHM LTI VEZMEERL, T
HEIXRE I Rigdhot,

FRIBESIC oW T, BRRMRI B L IRZE DR LA H O
SEEROTIE ORZ % i Lol Table 2 o &

Table 1. Sensitivity of clinical isolates against

DKB by standard plate method of JSC

Klebsiella
MIC  |Staphylo. . |Pseudo- ha,
(mcg/ml) aureus| B+ €O monas’E ”tel’; (‘Z’th
0.1
0.2 ok 1
0.4 3
0.8 1 6 1(KL)
1.6 5 1(Ent.)
3.1 1
6.3
12.5 1
Total 10 8 17 9

monas aeruginosa isolated from clinical
specimens and sinks in ward

MIC No. of strains
N Isolates from
(mcg/ml) Clinical isolates sinks

0.4 1 1

0.8 9 3

1.6 12 17

3.1 10 0

6.3 1 0
Total 33 21

80T, MIC KMk #K T 0.8~3. 1 meg/ml i,
WL bOSEHETIE 1.6 mcg/ml b e 5L,
IRIEL D BERRE D 1% 5 PR ZEDRRCEN X 5 TH DT,

Table 3 1% DKB & GM ® MIC » &k THIEL
HELcdb ot BOEY FPyRE - KBETXRSE:

Table 3. Comparison of MIC between DKB and

* Including 209 P

gentamicin

Genera DKB gM | No of
strain

0.2 0.1 1

Staphylococcus 0.2 0.2 1

0.4 0.2 4

aureus 0.4 0.4 3

0.8 0.2 1

1.6 1.6 1

E. coli 3.1 1.6 6

6.3 6.3 1

0.2 0.2 1

0.4 0.4 2

0.4 0.8 1

0.8 0.8 4

Ps. aeruginosa 0.8 1.6 2

1.6 1.6 3

1.6 3.1 2

3.1 6.3 1

12.5 6.3 1

Enterobacter 1.6 0.8 1

Klebsiella 0.8 0.4 1
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1% DKB R 1 DETEH D b DHENDT, FIE
HETIXA%»¥ DKB 2P 1 T <¢hTnw5d
DRI DFCHZ BT,

Table 4 X EEHEEOHBE YT OL-EE T, TED
T v 1 WERERY FOEEMAEE L, £D 100
fERZRE R AV E ¥ 0 MIC {HoET, WEOKE

Table 4. Influence of inoculum size on MIC of
organisms to DKB
Inoculum size No. of
Genera
. . 100-Fold .
Original dilution strain
L 0.2 0.1 1
L 0.2 0.2 1
Staphylococcus 0.4 0.1 4
aureus | 0.4 0.2 2
| 0.4 0.4 1
| 0.8 0.2 1
1.6 0.8 1
3.1 0.8 3
E. coli 3.1 1.6 2
3.1 3.1 1
6.3 6.3 1
0.2 0.1 1
0.4 0.4 3
0.8 0.2 1
0.8 0.4 4
Ps. aeruginosa 0.8 0.8 1
1.6 0.4 1
1.6 0.8 4
3.1 1.6 1
12.5 12.5 1
Enterobacter 1.6 0.4 1
Klebsiella 0.8 0.4 1
Table 5. Bacteriostatic and-cidal MIC against DKB
Genera & MIC (mcg/ml) of
strains Bacteriostatic| Bactericidal
s 1 0.2 0.8
taph. aureus
No. 2 0.4 0.8
3 0.8 1.6
1 6.3 6.3
E. coli No. 2 25 50
3 1.6 3.1
1 1.6 3.1
Ps. aeruginosa
No. 2 0.8 3.1
3 0.8 1.6

DRI 2~4 fEDEDDH DS DNENLDIN, L EIT
EHBEDIEDEHDbRT,

Table 5 1% DKB o#HEiny MIC {& & Bk MIC {5
Lo, MOLB)CRERBCTHELLDD,
24 B8 subculture 2477 D> CHRIKBETH Do TDE
NEHRIEEL IASAVWL2EFR2EEOMES
D, TOBREMIERIRI L Bbhis,

Table 6 % HI 7' 1 = vESHIA~B T, #ELBEA
FVvEBEREERe FnEPRECIVEEC (Ca), %

Table 6. Influence of various substances upon

activity of DKB against Ps. geruginosa

(mcg/ml)
Substances added to broth

MIC MBC
25% horse serum 0.8 1.6
10% horse serum 0.8 0.8
10 mM CaCl, 1.6 | >3.1
1 mM CaCl, 0.4 0.8
0.5mM CaCl,+0.25mM EDTA | <0.2 0.4
10 mM MgSO, 0.8 1.6
1 mM MgSO, 0.4 1.6
5mM MgS0,+0.25 mM EDTA 0.4 0.8
1 mM FeSO, >3.1 | >3.1
5mM FeSO04+0.25 mM EDTA >3.1
1mM K,Al,(SO,), >3.1 | >3.1
omM KZAIZ(i%ﬁs mM EDTA | =0.2 | =0.2
None 0.2 0.8

MBC : Minimum bactericidal concentrations

Table 7. Change of concentration of DKB after
overnight incubation with Pseudomonas
aeruginosa

Concentration predicted : 3.1 mcg/ml

Concentration

Substances added to broth culture measured

(mcg/ml)
25% horse serum 4.3
10% horse serum 2.7
10 mM CaCl, 0.95
1 mM CaCl, 4.3
0.5mM CaCl;+0.25 mM EDTA 4.2
10 mM MgSO, 4.3
1 mM MgSO, 3.2
5mM MgS0,+0.25 mM EDTA 3.2
1 mM FeSO, 1.0
5mM FeSO4+0.25 mM EDTA 0.3
1mM K;AL(SO,), 0.3
5mM K,Al,(S0,),+0. 25 mM EDTA 2.4
None 4.0
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FEER Mg, XBHIEW Fe #¥inL7-X\vw» DKB
ORPEECHTHHENOBEB L Hicd DT, EHRMO
XD MIC i 0.2mcg/ml THod D, FADE
mAR L, &< Fe, Ca, Al £ 4 viRIKICE S
Lotz FER MIC fEd S h bOBE L RFICHEA
L7z EDTA RINTRIIHE THRALDORINT &
MEDDT,

Table 7 122 DEBDOIWEHEDOIE BFDOH HHD
7+, FUE 3. 1 mcg/ml ZRTHEREORINCOWT,
1 SEBEAKBCARLOL E L L L w20,
DKB OREEZHELKE TH D, HWORKH LAk
ik, DKB BENKECETLTNDZ LREDD
J}'LTCO

2) SRR YERRAR

Table 8 1%~ ADEHE TRAEHHD L & »IcEE
T EYHREEFEECOWTERERTIR D2 D B,
DKB ¥ X 0" GM % 5 B Lic RIERERDO KK TH
%, 6 HACER L CEREREORE IEHHL, £0
TR OELED FIHER & D> THEE Uiz PRI mE

ZOE LW MIC [HERT 3 O&@A THE L, R

Table 8. Comparison of effect of DKB with GM

against experimental subcutaneous infec-

tion to mice

Staphylococcus aureus : Original 24-hr culture

Pseudomonas aeruginosa : 5-Fold dilution of ori-
ginal

Treatment : 10 mg/kg/day I. M. for 5 days

Area of abscess (mm?) Level of*
Groups | Staph, auveus|Ps. aeruginosa, Skin (Serum
; (mcg/ |(meg/
Each ‘ Mean| Each |Mean g)| ml)
5.5X6 0
5X6. 5] 0
DKB 5X6 33 0 6.3| 801 10.8
6x8 3x3
5x4 4.5%X5
6x8 0
5.5X6 0
GM 5x4 34 0 11.3| 7.5 13.5
4.5X5 3x3
6.5X7.5 5%9.5
7.5X9.5 12x9
Control| 8x9.5 73 Died
8.5%8.5 Died

* at 30 min. after I. M. injection
MIC to each : Staph. 0.2 mcg/ml
Pseudo. 0.8 mcg/ml

WRE%T, MR L, F25 LVWEREOM ML
HERERE DI, K& HERA 30 51 1 EHAREOH
ERTROTEE, BRI EFRE & i
R R TE Utc s, DKB O B IRt HPifE D 74%,
GM Tik 56% &7eh, & DIRFEHOBITEARLDI,
3) BEERNEE

B. subtilis PCI 219 #3575 & LC, heart infusion
agar (RBF) ZAWEE Y v 7HE TiTew, B
#% pH 7. 4 BERRRERC CEAIZFR U TER Lic
4) MERAKBER

w7y VEEBEITET X 5 BMEEEREAERI Table
9 DLRHT, FHMEIL 12.5% LERTHD, KM &
BULETH D,

5) FRMERGE

DAEMBRE A, B X 5 e LRkl BRikE#
% Table 10 DL kDT, EDH LWEEER LI,

6) fAHHREE

KT 50 mg/kg HHHE L0 bOBHFRE L fif
I OHENL Table 11 © Lk DT, MAABRECKTS
Table 9. Serum protein binding rate of DKB
against horse serum using cellophane
bag dialysis

Concentration after dialysis

Exp. (mcg/mD) | Rate
.‘Against buffer; Horse serum ' (%)
I 1.7 15 | 17
I 5.8 4.7 18.9
jii§ 14.3 13.3 7.0
Average rate 12.5%
Table 10. Adsorption of DKB to sheep red blood
cells
Ht Concentration of supernatant (mcg/ml)
(%) 0o | 12 24 i 36 1 48
I 5.5 — | 125 | 13.0 | 165
|
I 83 | 145 | 24 | 245 | 26.5
iig 26 32 43 \ 37 | 38
Average rate of adsorption —1.82
Table 11. Serum and bile level following DKB

intramuscular injection to rabbit at dose
of 50 mg/kg (mcg/ml)

Time after |

injection | 20min. | Thour | Bile/Serum
Bile level 1.3 3.6
0.14
Serum level 25 9.5
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Fig. 2.
Organ level of DKB following
intramuscular injection to mice
at dose of 80 mg/kg.
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Table 12. Reduction of activity of DKB by mixing

with homogenate of mice organs efc.

Rate of activity
Materials remaining §fter mixing
0
Liver 2
Kidney 31
Lung 83
Spleen 78
Brain 62
Intestinal contents 3
Serum >100

Original level : 10 mcg/ml

JEHARBEDOY — 7 fHEDOHIL 0.14 Eich, MEHF~D
BAIdhwio Lt Bbhi, o2 1B SoBES
T2 T VWD T, IHRIDEL VW SAERL
zlcDOhdbanicvwEBbh b,

7) BEARE

~v A 1% 3 DKB 80 mg/kg # L7015
4y, 305, 1BERNCTHRIO L8 D ICHE LS mNERE
1 Fig.2 0L bh T, ¥—27EX%L 15 SHehD,

ZOMERF R, miE, B B e, bl 3

Lz 7edot,

8) WHRAETIR— FHbOEILE

Table 12 L&D T, I, BARLOERACXDE
BLWHIOR AR LD, BRZHICKREFDMO%
R NTID LT oD B I LD,

9)  ERIK(H AR

#£6) 1 D.H. 62 ¥, B (Fig.3)

KEFTINRIE - QB TEYE K « EIK « % E
WohbotBET, BHIHICBPC 1 H 2g #o 2 EEE

Fig.3.

D.H. 62y. ¥ Bronchiectasis
% 28 % 5 9 13 17 21 25 29
CBPC 2gb.i.d. i.v.

DKB 50 mg b.i.d. Total 1.5 ¢

37°C—

Organisms Ps aerug # #  #%  5x107/ml #
in sputum Str. vir. + + 1+
culture Neisseria +

Klebsiella +3% 1% 10%/ml #
WBC 9400 9200 8900 %
BUN mg/dl 7.5 11.5 21 16
WBC in urinary ¥ ~
sediment per Y et =N

high power field
MIC of DKB{ ¥ 20.8 meg/m

X 1 6.3 meg/m

LT ied, IBIRES <, B R b RBE 0 R » <
DT, DKB1 H 50mg o 2 BMEX A LI, L
LERBETE T, BERPORBELAKOBECHEAL
i, EBLHES i, = ofF <k DKB 5§ BUN
11.5mg/dl, RILBEFBMRIHIKERE T 1 HEF 3 ER
Ethokbo, #H#E#KT4HHE BUN 21mg/dl,
HIMR1HE 30 AERE L PCBRECETERETS
BEEER LI, Shixf) 20 BEORE TIXBRRL T
oo

=Bl 2 Y.L 78 F, %« (Fig.4)

P fiEo BREE e T, BRERT Bt
ZfTleoTRY, BEOMBE REELTV2HTH2
A, Proteus vulgaris>10%/ml ¢& ot CL % DKB
Zh%1H 50mg 2 BIHELXFEBLLEEEA, Ebc
Streptococcus faecalis>105/ml A R & Zi, £O
% DKB o @i xTibh, B WREIHE LG
o RITRZOMICRE S RBHIAZ LRI D,

EM 3 T.K. 49 ¥, 5B (Fig.b)

ETHRCERARS D, BBCBREYE Uik, BB
Mgk c, SFBEYADI-0 T, £ DKB 1H 150 mg
S 3 THEL I, LWFEH S0 ¢, CBPC 10g

Fig.4.
T AT

CL 100 mil. u./dayW%laz‘l g

37°C
Organism

isolated from Proteus¥ Str. faccalis Str. fuecalis Sir, faecalis Sir. faecalis Str. faecalis
midstream urine vulgaris

Number 406 >105  >105  >10°  >10°  >10°

in 1 m]

WBC in urinary i{ 2 ¢ ¥ >w
sediment

Pe; high power
ie

WBC 7400 8.5

BUN mg/dl 7.0

MIC of DKB : 6.3 mcg/ml.
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Fig.5.

T.K. 49 y. O Fever. Phlebitis, Cirrhosis

% 10 12 14 16 18 20 22 24 26
DKB 150 mg/day Total 1.5¢

10- CBPC 10 g/day

39-
”'JMVZﬁ!YM!!!§A£§£A¢¢¢
37°C

Microorg.anism Pseudomonas

from hematoma (4 )% (4#) (=) (=)
of phlebitis
WBC 3900 4100 3800

MIC of DKB : 0.4 mcg/ml

Fig. 6.

E.N. 38 y. $ Rupture of colon Peritonitis
3 18 22 26 30 % 8 12

=C;=N=A DKB 100 mg/day Total 0.5g
CET CE'

TC CB-PC2g/day 10g/da;
40- g/day 10g/day

39-
38-
37°C

peration

0 | “
ﬁ—!

Extraction

of drain

do
Final

extraction

of drain

Microorganisms Citrobac)ier Pr. mir. Ps. aerug.ﬁ % %
# #

P it (#) from drain from drain
Tom ascies poierobacter E.coli  E. cali P.mir.(#) Ps. aerug. (#)

(#)  (#) (#) E. coli ()
P. mir. 3%
Disc (#)
sensitivities CBPC 4 # #
GM  + # #
Others — KM # KM+
CER# CL # 3
Others—
WBC 8900 13100 7700

# 10.8mecg/ml
of DKB { J 5 05 meg/ml

S2OMETBEMLA L ZAEIZNAL, BTLBRC
Wl L LB LALEBY S THC L
li, EREBL L TFEERL bR, AMcELY
WD,

fE®l 4 E.N. 38 ¥, %« (Fig.6)

FMBERBEI, BEEXEELcABOES T, KK
oA OWELZRMECERL, HEex0fitHrEe
bI3NTHEIhie, DKB1H 100mg 4 2 i x,
CBPC1H 10g H2#EDCHARIIIADT TH, H
IMRBIEFE, EAKBALERED, Fv— voikEnag
RELieDto RERBERXTRE RS EL FCEPEIRT
Wi, FEM 1~4 OS5 HiE o DKB wxt3 % MIC fE%
WAREER - ERFHREC CTRE L R E Fig. 3~6 1©
AT S,

2 % >3

DKB RHEHEOHFHAFITH Y, REMELR>TH
BRI - B L Or 5 ARHEECHED 2 BT
0T, TOBEPHIRERHELETLL V2L 5,
GM L ottggcik, &R ECHT5HEIne GM
IV EIEBENEEDOBRER 2 L AL RDB L,

GM # LORFIEEE TS E b2 X 5o ARSI,
A LTRRZEZ D BIFEAD ST, BEHEEN
Bhbhicsy, GM X3t wWimERALRSL, B
HiL GM ABE L EhTwb, GM XS L3
Soh AR EELDbND,

HILDOBERBE»HDH B &, BUECH L TOFERAD
72, DKB Ul CLI IR B RESYAE LA AL 7o s 7e s BREE %D
REZERLEL, CBPC LoffHICI VI LD THY
wEL Fl% &% Lico Lxa»d CBPC » 10g Ll kD
KEEG L OFHFICI TR Lz &1k, DKB o
BRBECHT I 2HENAWMCT SR THNTS, £D1
HEE AR mg ORI bh, BREDHBZERL
ZINDTHA I GM ITDNTH @ O &
Z, HBFOFLEL VLI BT 2\ SM, KM D1
NETOMFHBEMNATREE fohul, BmRs5c, FE®HO
S HRYPIEY BHECHER LD 58LIHTL B30
tRBbhb,

DKB 13 ¥ #§ ORI X v, KMB » bLifH:EIc
AEH I HHEELTO VHEERICLEDTHDOLN
DKB % ¥ /-fIE Rk DE#RIC X h % {3 h, mono-
adenylate, guanylate, inosinate t7:% Z L2 EHX
RTW3BSY, F# DKB @ 100 mcg/ml THEF ¥ E
ThisEIEE S R X Tk b, Mono-N-acetyl 35
BT 5 EMEINTH5Y, < #l 8wz DKB
HHLRNELTHERIEAFHETHEAREZh, X
birhuFElz, RFEOEEDOTIL, RELIRL
FLOFEANEZHEINRTREZEXIHLLY 5
sk M5 Dk DKB B3SO HRE LTS LT

3. # E

HLWEEDOH A ME DKB o,
MERIRIRE 21770, ROBUE % 2 700

1. DKB OH{EI% GM L HiiLick 25, BIEE
DRZHIIFAZ E/03 GM LY 2 f£HR 18T Oh,
BT FoRE - KIBECH LT R% 1003 1 BES
LR TH DI

2. DKB OfpfiiiE & LTREWEE L bR,

3. DKB o#iExEimE, Ca, Mg, Fe, Al 44 v
OHEIM L vE5Dd b, EDTA *jnz 5 &6 & &2nT
T ENEMNDI,

4. =UAEOITFPUVRER IOREEFE FTRLCK
7% DKB DEEFEE GM LI Lics 2 AT,
% THoTo

5 EMmMEEXAVbew 7, vESBITEC X 5 MEE
FHEARIMEL, DAEMBELACDROFRBERLE
5L Alehot,

2, 3 DEEE
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6. FEMIEHDOIH FRE DM PBEC T 5 R
1% 0.14 L{ED>Dt,

7. =V ABEHOBBNBEIBCLoLIEL,
miE, B B, FOIET, K2 5EHRETH D,
~ v AFBAET X~ Mk b DKB oRiEIE, BT
EDHLL, Brzhik\ig,

8. [EXNERAE ORFIRERGHI c CBPC LUt L
TRETRE, BHEC X 5 BB R BEGEL
THEZERE AT FRIBEC L5 TRERALE I
CBPC L OHALCTEREICHKIIL, BRELI D Lo
MR DI R T, RIEE - AHE - KEEL LD
BAERRD 1HTH, CBPC L DBtHIc X h BRERERM
BL, AHTHOoNk. 1HIBEEY—HICRETS
BN L 2 70

X L3
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STUDIES ON 3/,4’-DIDEOXYKANAMYCIN B (DKB)

Kazuruto Fukaya and KeimMer MasHiMo

Department of Internal Medicine, Institute of Medical Science, University of Tokyo

On a new antibiotic of home product, 3’,4’-dideoxykanamycin B (abbreviated ‘as DKB), several
basic and clinical investigations were performed, and the following results were obtained.
1. The mean antibacterial activities of DKB against Pseudomonas strains compared with those of

gentamicin (GM) were the same or superior to GM in one degree of two-fold dilution.

In cases of

Staphylococcus aureus and E. coli, those of DKB were the same or inferior to GM in the same manner.

2. The mode of action of DKB was considered to be mainly bactericidal.

3. The antibacterial activity of DKB was weakened by the addition of horse serum, or Ca, Mg, Fe
or Al ion and generally recovered again by the association of EDTA with each agent.

4. The comparison of the therapeutic effect of DKB with GM against experimental subcutaneous
infection of Staphylococcus and Pseudomonas to mice proved similar to each other.

5. The protein binding rate by cellophane bag dialysis using horse serum was low. The adsorption

rate to red blood cells was also markedly low.

6. The ratio of biliary level to serum level after intramuscular injection into rabbit was as low as

0.14.

7. The organ level after intramuscular injection into mice ranked in order of kidneys, serum,
The inactivation of DKB by organ homogenate
of mice was the greatest in liver, being followed by kidney.

lungs, spleen and liver, being undetectable in brain.

8. DKB was administered to 4 cases clinically,

causative organisms disappeared at any rate.

either with carbenicillin or alone.
In one case, slight elevation of BUN and increase of

In 3 cases,

white blood cells in the urinary sediment were observed temporarily soon after the discontinuation of

treatment.



