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ABEXR-XxHEX-KHkHF
FRAFRP

L7 ¢ EEGRG4ER, HBK ORBHEKGAON DI, XM - BRARE %1775 » foo
FHIOFEINL, 75 AREW, SHEECEVCHBEAR2 L ER Lic, BESRED P. aeruginosa
20 HRix 1.56~12,5 pg/ml IFHDHLRL, 3.18pg/ml 1= 12 #, 60% AP - THADOWLY
76 L12o S. aureus20 ik S0.19~8,13 ug/ml 2434 LC, 0.39 pg/ml 1= 12 ¥, 60% THHD
ik bhic, BBRMKREIC 20mg/ke 1 EHE LT, WHKNCESM 1 %I 7,87 pg/ml ©
peak fEM RGN, LI IR LT 6 KRS 1.02 ug/ml THh - oo BT peak BT 30.27%
TH oo 1 FMECHIE UIcRAEMPMEEE, SHERMARRE T 0.55~11. 69 ug/g, RRPIEE T2 0.67
~6.6 pg/g or ml T, BIFIBTIA LD LT, BRI, S. aureus, P. aeruginosa, K. oxytoca
RERFMWI NI AMARERBRE-/ FRE, JHR®EE, SUBN, ARKF AHEY B
ERRAE-16 fEFIIT, AKX 10 75mg, 1B 17V L2EME LI, E27, HH7, €AY
2OKR¥B\OoII, BIfFARLI A A LD bR, -, BKKREMT 1M GOT, GPT

OB EFNRHED SRIHEHF] & OBIRILE L Tidich - 1o,

HBK 12, A#BJEHLEHARCARIh, HEN
EEHOTHR I ARFLWT $ 7 7Y 2 ¥ VREALH
-¢, Dibekacin (DKB) o#HifiFMETH 5V,

75 ABERE, 77 ABRBERESHBAR 1Ak
HL, R FYRBRRTSAEABDE T To

KFNL, 732279 2y FRAEHTELERCX 5
THAREL T T, Gentamicin (GM), Tobramycin
{TOB), DKB, Amikacin (AMK) % YOt »—
BE2IWHEN2H5b T,

BEEIIVRBVIFRE,NEOh, HER~OBTIX
RFCE~OBTRIIME

By DKB X ri¥E%1»225E<,
AMK = T8\

HEokgxHT2 HBK oRBEKEHAD DI,
2~30XBHEREZTRV, BRARY T2 bD
T, UTREhboREERET 50

I. # % /5 X%

1. EARZ A

HERFEGRCN T 2RNRERIERE (MIC) %,
{LRUEERE BRI X D JUE Lico #EM W B 1%, Tryptosoy
broth (T —WEBRDER XA oo

2. BIROBERKORZE

IR ERR D Staphylococcus aureus (S. aureus) 20
¥k, ¥ XU Pseudomonas aeruginosa (P. aerdginosa)
20 #ko» HBK X+ 5RZH Y, Rk L hRE
Lico AR GM K2 THRTE Lo

it 22474

3. BABTT

HERBERE (BE 2.0~3.0kg) #AVT, FHD
BABTC o BN L,

## 20me/kg ¥ 1 EFHE LI, EREOCHEAY
SR UCHEAABTRERNE L. AFCKM L
THFRRECHEBL RE LI, ¥ 7, WEANRED
peak FRICERERIEH LC, BREBNBRELYEE L1,

WMERIE L, B.subtilis ATCC6633 ¥ EHW & L
T, B.subtilis B#%iy (pH7.8~8.0) *» AV » » 7
#ic X b, Standard curve ¥ X UGB OF R, 1/15
M phosphate buffer solution (pH7.8~8.0) B\ 1o

4. BRIAR

fEGUE, FBFN 57 4£5 Ah0 58 421 A% CoMKRE
TXABRDOAEHE, SEREAE20, ARB2EL
Bl, ABERE 7 6, AIRIEE 2 i X OHR BRRHE 2 6l
DEt 16 fITH %, “hbex LT, HBK 1[E 75mg
181w L2EHERE LTEROR LR Lic
ek, ARERS XUAERIBEICE, 1% Atropine 1
HlEHS XU FFD 0.5% AEE~ AU LTI A6 M@
Tz 1 B 1 BosRY AR L,

II. & 8B & &

1. HEARZ b

Table 1 WRTZEL TH B,

Haemophilus aegyptius 1. 56~3. 13 pg/ml, Moraxella
lacunata <0.19~0, 39 pg/ml, Streptococcus preumo-
niae 1.56~12.5 pg/ml, Corynebacterium diphtheriae
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Table 1 Antimicrobial spectrum
10' cfu/ml (ug/ml)
Organisms | No- HBK DKB oM
strain

H.aegyptius 4 1.56~3.13 6.26 0.39~8.25
M. lacunata 7 50.18~0.39 50.19~0.39 £0.19~0.39
S. pneumoniae 8 1.56~12.5 - 3.13~12.5 1.56~86.25
C.diphtheriae 4 s0.19 =0.19~0.39 0.39
N. gonorrhoeae 1 0.39 0.78 0.39
S. hemolyticus 2 3.13, 6.25 6.25 3.13
S. viridans 2 25, 50 12.5, 25 0.39, 12.5
S. aureus 4 =0.19~1.56 £0.19~1.56 £0.19~3.13
P. aeruginosa 2 1.56, 3.13 1.56, 3.13 3.13
S. aureus 209p 1 =0.19 <0.19 =0.19

S0.19 pg/ml, Neisseria gonorrhoeae 0,39 ug/ml, St-
reptococcus hemolyticus 3. 18, 6. 25 ug/ml, Streptococcus
viridans 25, 50 ug/ml, S.aureus $0,19~1.56 pg/ml,
P, aeruginosa 1.56, 8,13 ug/ml TH -ty S. aureus
209 p 1% £0.19 ug/ml TH- 71,

O, YLD DKB, GM, HLOHERR 7
PABLBLT, 77 ARNE, BEECES TR
THENERTLOTH -1,

2. ERSMEKOBZNE

1) S. aureus DM : <0.19~3.13 pg/ml i
LT, 0.39pg/ml iz 12 £, 60% A THHDIWUY s
Lo ARFCKE L GM ORZEBCHENT, S48
BEMcORTEAAA LR (Fig. 1),

2) P.aeruginosa DS 1 1.56~12,5 pg/ml 124y
MLT, 38.13ug/ml T HDWMD b 12 Bk, 60% Hh
»THEYH, GM cHUOREHSI kR L (Fig.2),

3. BRABT

Fig.1 Sensitivity distribution of S.aureus

108 cfu/ml
(%) GM 20strains
100 [ ________ _—* HBK

S0t

#ll<0.19] 0.39 [ 0.78 [ 1.56 | 3.13 [ 6.25
T 1z 2 1.1 1.
HBK 120.0)}(60.0){(10.0)[ (5.0) | (5.0)

4 | 15 1
GM (20.0)|(75.0) (5.0 . fo

Drug

B TXT2H W LIROPHMTHHD LI,

1) MEKKBLT (Fig.3)

ik, 1/2 BEMIC 4. 08 ug/ml OMWAABTRE:
Abdbh, 1BEMA peak T 7.87 ug/ml %5 L1z,
LI8 X iR LT 2 BSRIM 7.25 pg/ml, 4 BENOMN 1.7 pg/
ml, 6F§MIC 1.02 ug/ml ©» HBK MENNE I hi,
FIRFICRITE Lici-PiEEvE, 1/2 BHMIE T peak i 58.0
pg/ml BT, LUEHESTRCrTRP L, 6BM
%ix 3.75 pg/ml %R L Bl k5, HHAA
RED peak B, 1KMT 30.27% TH-1 '

2) BERARE

A1 RS ORMY Fig. 4 KR L1,

SHREHER T2 11. 69 pg/z TREREALRL,
LITFIRM 8.24 pg/g, RRASHL 3.57 pg/g, FIIX 1.36 pg/
g, SHRAS 0.55 pg/g ThH -1 BRABTIRAHAD

Fig.2 Sensitivity distribution of P.aeryginosa
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Fig.3 Aqueous and serum level of HBK
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Fig.4 Ocular tissue concentration of HBK

(Rabbit eye, 20 mg/kg i.m.)
0.1 05 1 ! oy

: e ug/g
or ml

Lid 18.24
Bulbar conjunctiva 13.57
Extraocular muscle 10.55

Cormea ]1.36
Sclera

Aqueous humor 16.6
Iris and ciliary body 15.44
Lens

Vitreous body [ 1067
Retinaandchoroid [ 10.75
Optic nerve
Serum

6.6 ug/ml T - &« HEMET, LEERMECD 5.4 pg/
g LEVBTRERR L, MIREE 0.75 pg/e, T
fk 0.67 pg/ml X{EEE T, K&k, HWARCIABITER
ExALich ot MF~iL 28.0 pg/ml OBITER
L1,

4. BEIRBUK

Bz Table 2 iwiRkT X5 Ths,

EG 1, 2 135 ERE T, S. aureus, S. epidermidis 1
BHENhT AF 75mg 1H1IEHELT, 48T
REE DILIRREIZHER L TERTH > o

SHEREEED 2FES)Z, REBKEORN, EIREE
ERDH Y, DWH o S. epidermidis BIER I, T5
mg 1B 17%cWwL20E, 5A[EEET, 1HIIZELY
ERBER R ONTERDHR Lico 1D 1 flicizeed

J11.69

128.0

BORRTH 1o

AMBNMD 1 Bl S. epidermidis BRI E 1= b D
T, 1H 75mg, 5 BMEN CRMMIZNEL LT,

AR LEED 6~12 D 7 BITH » fco RIBIBM M
HEIh-WMix, P.aeruginosa 2k, S.epidermidis 2
. K.oxytoca, Flavobacterium sp, GNR »'% 1 ¥ T
Boteo ZFIT5mg ¥ 1 A1V L2EMBELT, BE
BICixE#|D0.5% KiEm % 1 H 6 @MEfcix 1 BMC &
w1 ESER L1z, 5~7 HRiC 450~1,050 mg % #r5 L
T, 6BICERERL, FUNIHTH-T ELIT,
P. aeruginosa tho 2 Gipi W Fhd B h L il &
BERTNETH oo EYHER LAERIRO-THE
T 5,

fEH 11 3 28 &%, BMT, V7 ravsrrLrvX
ELRBCRIE LI LD TH B, ARMEFTaLrDD, B
RARSRIZ 3x4mm XORE1RHD, HEAREE
NIEEWL A LD bR, BB 0.07 (n.c) TH-
2o IRBMOEEWH &, P. aeruginosa hizE I hiz,
1% Atropine AfRE, ZH|D 0.5% KB Y 1 kM
E1ESARLT, &# 75mg %18 2E@EHE L
ES LT3 A BRME TR L, &#FiH 12
RN, BTRERINA L, 5Kk 6 HRRIZEVWE
MDDz LT, AREBINELTHEE L. A8N
L2 R Lic, ERBITHS (Fig.5),

ABBEEO 24X, 75mg #1817\ L2 EESH
LT, WTFhbBRHOKER L OIS,

RERLD 2 815 & 13FhEh S epidermidis+P.
cepacia, S.epidermidis+Fungi B Xhic. BED
2O BESFUHR R LRIS DT, FF] T5mg #1H
1[EES Lo 5 AMOMES T 1 ShicixiBi 2 Wi
KLTEHTH-1ch, o 1 Aliciz e ERORK T
Hoteo

BIFRE LT kA ERE L Didiel, H5H
#izsit 5Mmy (RBC, Ht, Hb., WBC, Platelet,
Hemogram), B (BUN, S-Cr) ##ERE CTREMBYR
Lich Didleh - fehd, 18lic GOT, GPT nBRE LR
& Bhfio

LAk, 16 FEGIOZR ¥ —EHRRTH L, Table3 DX
SItleho EXT. ERHT. PLEP2, EHOT, E
%5, BRI LA 14 §IT, BRHEK 87.5% ThHh-1o

1. * ®

HBK ORRERPECEKICHT 5 1odicfTin - fo i
B - BRIRAVRGIRUR %, o7 <7 7Y 2o FRERE
B L TRV

HE A7 + A2 DKBY, GMY B lLTE b, P
aeruginosa =3 DKB LRZDHENER Lico BK
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Fig.5 Case 11._Pseudomonas corneal ulcer, Right eye.

Before HBK treatment

e i
After HBK treatment

Table 3 Clinical effects of HBK

Effect
Diagnosis No.
Excellent Good Fair Poor
External hordeolum 2 2
Acute dacrvocystitis 2 1 1
Corneal infiltration 1 1
Corneal ulcer 7 6 1
Corneal abscess 2 2
Orbital infection 2 1 1
Total 16 7 7 2 0

/o> P.aeruginosa Tt GM L [AHkDOKSZ M2 4 T,
S. aureus i3 GM X b 2 RERZEMIC/HH LTV o
Zho oL, # 31 WA ALYREYFSER AL
Lokt aEE S v #y v 4 HBKY THEI L,
LEEHOFEAMCELUT IO TH -1

AHIOBABITORMITE LRI,

LA RS Lic & = ATk, HBK 20 mg/kg % 1 [Glf
HELT, BIEKRIC 1B R #%i 7.87 pg/ml @ peak
BNz bh, TOLEOFMMEZ30.27% THo1o K
RIS LIc7 3 7 7V 2 2 FREFIOME KRR
B L Wi+ %1z, HBK (X peak s XU FEMIt & b
Lo b BEEERTLOTHT0 Tiabbh, FHDR
ABFTOT R TV B EhHILILI,

BEZA~NOBTL BIFT, & CARICHENE
HBK BEVRBT LI &, BREZOBOFEEBCH
LTERAFAT AL D eEL BRI,

BEPRAYZIE, 1@ 75mg % 1H 17 L2EBFEL
T, S.aureus, S.epidermidis O 7 7 LWGVERKE, P.
aeruginosa, Klebsiella 0 7 5 A[EHBRRC LI A& ER
RPFECAHPT/ER LT T & & P.aeruginosa ¥
AEEBO 2ERC, LbeEPLAEDL A &
13, AROEREOBERO—DOERTLDOTHT,

BIFRE LT, 4@ 16 FEFITEKRAELXEDD

1272 <, GOT - GPT & LR D 1 filDi3h 43 I 8 AT
R FBSERBECRE R LIELDLAbhih T,
HBK (3Ll EOBERE 26 LT, BRERESE, <
BRBEERBIGECRBENRT 2 7 7V 2 v FREEH
D=2t bbDEEL LRI,
X [N
1) KONDO,S. et al:Syntheses of 1-N-{(s)-4-
amino-2-hydroxybutyryl}kanamycin B and-
3, 4'-dideoxykanamycin B active against
kanamycin-resistant bacteria. J. Antibiotics
26 : 412~415, 1973
2) KONDO,S. et al : Synetheses of (s)-4-amino-
2-hydroxybutyryl derivatives of 3', 4'-dide-
oxykanamycin B and their antibacterial acti-
vities. J. Antibiotics 26 : 705~707, 1973
3) KAEX, fit : REERKC %13 5 3, 4'-Dideoxy-
kanamycin B o X#8 s b U I BRIRATRRE,
Chemotherapy 22 :1012~1018, 1974
4) Z=EK®, fibo: Gentamicin DXL EK, RH
SHIRIC 5 55 . Chemotherapy 15: 437~
445, 1967
5) % 31 MBXEREFXLFAEERLTR S IE
v ALY a(2), HBK, #%, Chemotherapy
32 : 256~260, 1984
6) LH FE: 7/ REGE BERBT. ML
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FUNDAMENTAL AND CLINICAL STUDY ON
HBK FOR OPHTHALMIC INFECTIONS

Masao Qorsui, Suiceo Nacar and Axkiko Oomomo
Department of Ophthalmology, Niigata University, School of Medicine

For clinical application of HBK, a new aminoglycoside, in the field of ophthalmology, fundamental
and clinical studies were performed. HBK showed broad spectrum of antibacterial activity against both
Gram positive and Gram negative organisms.

HBK showed the following MIC distribution against clinical isolates ; from 1.56 to 12.5 ug/ml for
20 strains of P.aeruginosa with the peak of 38.13 ug/ml in 12 strains (60%), froms0.19 to 3. 13 ug/
ml for 20 strains of S.aureus with the peak of 0.839 ug/ml in 12 strains (60%).

Ocular penetration was examined by a single intramuscular injection of 20 mg/kg of HBK in white
matured rabbits.

The aqueous humor level reached the peak of 7.87 ug/ml at one hour after injection and declined
to 1.02 u#g/m] at 6 hours.

The ratio of the aqueous humor level to the serum level at one hour was 30.27%. The ocular tissue
levels showed from 0.55 to 11.69 pug/g in extraocular tissues and from 0.67 to 6.6 ug/g or ml in
intraocular tissues at one hour after injection, showing good penetration.

Clinically, HBK was used in the treatment of 16 cases with various bacterial ocular infections
caused by S.aurzus, P.aeruginosa, K.oxytoca and other organisms——external hordeolum, acute
dacryocystitis, corneal infiltration, corneal ulcer, corneal abscess and orbital infection. The therapy
was performed once or twice a day by intramuscular injection of 75 mg of HBK.

The clinical results obtained were excellent in 7 cases, good in 7 cases and fair in 2 cases.

No side effects and no abnormal findings in hematological and renal tests were observed, but S-
GOT and S-GPT were slightly elevated in one case.



