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ABHEBRCRTAF 7 ¢ / EEGRHEYE HBK o, B,
HEE, M, WBRBTHERIUCEKRERCOWT

PR RKERE=JIRELE
o K- UBeERT - &5 L # %
BAXEEFHRA=ZNBFEE

HBK 220\ TXBN - BRMRN T o FROABEAR2 ik, 77 A[BHEN, 73
AR LEBBEGCABRAR 2 b AvH L, AR R LTIk, S. aureus, S. epidermidis,
E.coli, E.cloacae, C.freundii T3, D7 3 /7 KHMERALGR L b EH ML R L 25,
K. pneumoniae, S.marcescens, P.mirabilis, 4 v ¥ — LBt Proteus ¥ X U P. aeruginosa Ci3
RS LIRS ZBMTH - 1o MERASELUKRE LT, FAFEEEROMHPBWES LUK
R EE % B subtilis ATCC 6633 Fru¥MEW & T 5 bioassay s LU EIA LR TRIB L1, £
BE mhREZ1IRMIZE— 2 %R L, 1 mgke H55 T 4.0 ug/ml (bioassay), 3.6 ug/ml
(EIA) ¢4 b, 1.5mg/kg # 58T 6.9 ug/ml (bioassay), 7.3 pg/ml (EIA), 2.5mg/kg # 58
T 9.3 pg/ml (bioassay), 8.7 pg/ml (EIA) TH-1co ROBMEIZETEREL LT, H5H 1 RN
iCe— 27 %R L, ¥ 300 ug/ml TH - Ico 8FMHE TOFHBEREIR, 47.5~66.8% Th - 1o M
EBE% one compartment open model method 1= X b BN CKHN Licks R, MbEEi
% 2~3 BHTH Y, AUC B LTRESRRFENED LI, FHRESARIWTRES
B e Rp I ORI B L RR Lico BBARE R SD %7, M 20mg/kg HHEE
BT, B OW MoORCBTERR LS

BESRELAUCBE LT, SMRHRRE 22 BICHER L, #4028 AR1301 M%7 ATH hABEK
68. 2% 'C‘ﬁ i) 'f\:c

BIfEARBE LTIt GOT o ER14l, XV GOT, GPT nLB 1M 2 AIcKREMEE

Bdbhtc,

, HBK iAW tEWEFOBRERBLOLI LT
Flreamah, BRMEM CHRBIALHLWT
I REGREMETH D, dibekacin @ 1 fi7iz amino-
Chydroxybutyryl ¥ HT5 ELARO HEHETH %
(Fig. 1),

REROHBREEREY V-7 I VEBGRHENEL
BT L, M2 —voRE, SIUERYE, B
BEMEX D RVWEREOBEREFLTW S,

X7 ¢ 2 REERTAEHESE(LER, APH®),
AAD(#), AAD(2") K X » THRIELLBITF, %k
AAC (6-V) rbEMENTFEL, GM, TOB, DKB,
AMK &0t Eo—Mic LBV HEN Y =T, BElk
tt DKB L R%4 L ixgg<, s AMK it
NTEV, ¥, MEFENERAL GM iERSH
R,
ARREAESIVIREEOHFERROMKT, K
BT, A87—N, =% /=0, T}V, =—
T, BBk ARIRIREA LB RV,

Fig.1 Physico-chemical properties
Chemical structure
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I. ® M »5 &

1. AR b

EERFOMUEizx+ 5 HBK oMMk L
foo JBki%, Mueller-Hinton broth (Difco) 2ml 1z, #7
BRI RER Y 1 ALEBM L, 37°C, 24 R HK
%, EEXPIEKReE (agar plate dilution method) iz X
D, MMET R KM (=5 AS) PH7.4£0.1 %48
AL $2e75vy2— 2 THERYTL,
RME Sk oM/ RRE L T (MIC) z‘r:kabt”o

2. AR OEEH:

A2 » A RIE L AMOFEERAV, £ LT A
BHE M S DL MM, S. aureus, S. epidermidis, E. coli,
K. pneumoniae, E.cloacae, S. marcescens, C. freundii,
P. mirabilis, indol positive Proteus, ¥ XU P.aerugi-
nosa =Xt L, o7 i s KEERNEHRE LD,
HBK o #igih% BN L7z, Inoculum size |3 £ 10°
cells/ml ¢& %,

3. HBK oB®Y, dt, E®H%¥, R

1) BR¥phig

HBK 0¥, bioassay 36 XU EIA w TR 1=,

Bioassay & LTCit, MTHE & U T Bacillus subtilis
ATCC 6633 %M L, cup 3 X 0t paper disc #ic
TYef L7z, ¥#hici, Antibiotic medium 5 (Difco)
pH7.940.1 %\ t, Ei%k 10° cells/ml o single seed
layer W= TfTis - foo MEFRE IS, Flfe b M %,
¥ 7-ReEREIT, 1/15M PBS pH7.0 %L 720,

¥ 7=, Enzymeimmunoassay (EIA) & LT}, HBK
EIA kit %f8A L, #ESKXES (WEBFK 405nm)
R THER T o '

2) MmiEFME, RPBRE ,

miERRE, RPREOWE R ERoOFEE Tk
oto BFRERAZLE—FELL, HBK 75mg 2H7
vIAREAL, 1, 1.5 XU 2.5mg/ke sy
T SRR 8 B E TR, MERXTLVH
ﬁ?&}: L"'&o

3) HBK o pharmacokinetics

MEFREDT — & %A\, one compartment open
model method = X b, pharmacokinetic parameter %
KD, D parameter {Z X b simulation curve
RO,

4) EHRRH

HBK o4 4HRMrRiT 510, @@7e~t 7y
% 7 4+ — (TLC) %\, bicautography iz & A EiEY:
WHEOKRE & RBEY OB FIT O\ TRET Lok,
HBK #E5# 0 v F RE A ic, TLC Rk, THAK
iX, ¥V Ay 60Fy (Merck) %, BERIZ, n-7 %
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J=Nim A =i 2Bk A NIy TvET
Ke=d:5:2:5 ¥R vA, bioautography iIZiX, BEN
L LT, B subtilis ATCC 6633 #%, iici, Anti-
biotic medium 5 (Difeo) pH7,9£0,1 B\ 7z, 37°C
18~20 WeRRBICHIT HHEAAH S + O Rf MixH
iﬁﬂ L1

4. HBK oM

Sprague-Dawley R, #tE5 » F. £ 4~5 WK,
{1 180~200g %A\, 318 & LT, HBK 20 mg/
kg BEL, tOMBBTELRN Lic, HBK #45%,
1/4, 1/2, 1 3 XU 2FMICIER L, TR MEE, AR
I L, AEAMKCH¥%, 1/15MPBSpH7.0 %
2~3 BRI, FI RV RESFAF—ILThEDS
4 XL, ORI EWLERIE LT, paper disc Eic
THRB LIz, MBHE, HMiR L Mo Hikic
bioéssay Tfile» 1

5. BRIRKME

ABRE 22 Blic XFY 85 L RKKRN Y Tk-
Too ERIARIABERBERIN WEWL2A,
MEREEN 1M, KTRFIN SEBOSX1H,

Table 1 Antimicrobial spectrum

Baciéria MIC (ug/mi)
) HBK DKB AMK
1. S.aureus 209-P JC-1 0.2 0.1 0.8
2. S.aurcus 209-P 0.1 0.1 0.4
3. S.aurcus TeERAJNNMA 0.8 0.8 3.13
4. S.aureus Suith 0.1 0.1 0.4
5. S.aurcus NEUNANN 0.4 0.4 0.8
6. S.aurcus ATCC 6538 0.4 0.4 1.5
7. Streptococcus Cook 12.5 >100 25
8.  S. faccalis ATCC 8043 12.5 >100 25
9. M. lysodeiktic:s - — 1=
10. M. luteus ATCC 9341 0.8 50 3.13
11. K. pnuemoniac PCI €02 1 0.4 0.8 }v{56
12. Bacillus pumilus IFO 3813 | 0.1 0.2 0.4
13. B.subtilis ATCC 6633 = | 0.8 0.8~ "1.56
14. B.cereus var mycai&n ATCC %24 0.4 1.56 0.8
15. B.cereus var mycoides ATCC 11778 0.2: 1.56 0.8
16. Corynebacterium Nozi <0.05 <0.05; 0.4
17. E.coli K-12 0.8 08 .1 56
18. Ecoli B, " | o4 08 08
19. E.coli BMW 0.8 0.8 15
20. E.coli C-14 ‘ 0.8 0.8 1.5
721.. E.coli NIHJ 0.8 0.8 'd1.56
22. E.coli NIHJ JC-2 1.56. 1.56 1.50
23. S. sonnei 1 0.8 0.8 1.5
24. E. aerogenes 1AM 1102 0.8 0.8 1.5
25. P.morganii No. 1001 0.8 0.4 1.50
26. P.mirabilis ATCC 21100 3.13 1.56 6.2
27. P. aeruginosa NCTC 10490 1.56 1.56 3.13
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Table 2 Susceptibility of S. aureus to HBK
(27 strains ~10%cells/ml)
MIC (ug/mD
<0.05 [ 0.1 0.2 [ 0.4 [0.8]1.56]313]6.25[12.5] 25 | 50 [ 100 [ >100
HBK 1 10 1 4 1
GM 7 13 6 1
DKB 2 5 137
TOB 7 1 16 3
AMK 1 5 6 10 5 N
SISO | 5 2 9 10 1 .
NTL 7 2 7 1 T
MCR 1 4 1 15 6
ASTM | 1 1 3 3 13 6
Table 3 Susceptibility of S. epidermidis to HBK
(27 strains 10%cells/mD
MIC (ug/mD
<0.05 0.1 [0.2 [ 0.4 [ 0.8 ]1.56]3.13] 6.25 | 12.5] 25 | 50 | 100 [ >100
HBK 4 6 4 2 1
GM 6 13 1 2 1 2 2
DKB 5 12 1 1 1 2 s 1
TOB 4 10 3 1 11 13 2 1
AMK 1 3 14 1 2 5 1
SISO 6 13 1 11 3 1 1
NTL 4 6 13 2 1
MCR 8 1 1 1 1 3 2
ASTM | 1 1 9 8 1 2 3 2
Table 4 Susceptibility of E.coli to HBK
27 strains 10°cells/mD)
MIC (ug/mD
<005 0.1] 0.2 [ 0.4 [ 0.8 |1.56]3.13]6.25]12.5] 25 | 50 | 100 | >100
HBK 1 18 8
GM s 2 1
DKB 8 19 o
TOB 1 5 21 o
AMK 3 a3 )
o —
NTL 13 1 o
MCR 2 2 4 o
ASTM 3 21 3

553



554 CHEMOTHERAPY

MAR. 1966

Fig. 2 Susceptibility of S.aureus to HBK
(27 strains 10° cells/ml)
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Fig. 8 Susceptibility of S.epidermidis to HBK
(27 strains 10® cells/ml)
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Fig.4 Susceptibility of E.coli to HBK
(27 strains 108 cells/ml)
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BRI 1 6], SHEARRE 16, CBbp
W10, EOE GO 16, ikl RRuEa
B, WY 1B, 35 XU BRSO Pl 22
HITH Bo

WL 17 R D 87 RETT, T 56.0 T 5o

APk 18 B, kHoMTH B, HBK DEkHR
HBITEBEOHBEMITH - o
II. % "

1. HWARZ

S.faecalis %Bx<, 75 nHBEME X U, P.aerugi-
nosa k¥t 79 AMENITH L, WELABWA<2 b
N iR Lz (Table 1),

2. MM WEE DM

1) Staphylococcus aureus

NEHAME RO MR S. aureus 27 ki L, Genta-
micin (GM), Dibekacin (DKB), Tobramycin(TOB),
Amikacin (AMK), Sisomicin (SISO), Netilmicin
(NTL), Micronomicin (MCR) # X T%, Astromicin
(ASTM) &kt bic HBK N DX HERN L,
HBK 0O#i iz 0.1~1.56 ug/ml A L, 0.2~0.4
ugiml e € — 27 %R L, 27 % 21 % (77.8%) »i53#H
Lo fi#l & oHMETIz, GM, TOB, NTL X h 1%
£r4n, DKB, SISO, MCR r2iXHI%THDH, 0
flex b 1~2 BEI =R &R L7 (Table 2, Fig.2),

2) Staphylococcus epidermidis

S.epidermidis 27 ¥ 3, HBK o Hfhiz, 0.1~
3-13pg/ml AL, 0.1pg/ml I~ 2 %KL, 27 &
14 gk (51.9%) 2BaH LI, fi# & o HEETiL,
NTL LRERETHH, Lo I Ehl-BKERL
7= (Table 3, Fig.3),

3) Escherichia coli

E.coli 27 gkTit, HBK DHi#Hiz, 0.8~3.13 pg/
ml AL, 1.56 pg/ml i€ — 2 %R 1L, 27 ¥4 18
¥ (66.7%) »isx#i Lo % & o 8 Tk, GM,
TOB, SISO, NTL, X b 1884 Y, MCR LtRE,
EOfLX by 1 EREENI K#Y R L = (Table 4,
Fig.4),

4) Klebsiella pneumoniae

K. pneumoniae 27 ¥-ciz, HBK oHigiHit, 0.8~
12,5 pg/ml 2L, 1.56 pg/ml w¥—2 %L, 27
Breh 21 ¥k (77.8%) MMM Lico fb#l & DB Tl
GM, TOB, SISO, NTL, MCR X b 1~3 §RBEZD,
£ Off L ERBEDORS % L1 (Table 5, Fig.
5,6)0

5) Enterobacter cloacae

E.cloacae 27 #:Ti3, HBK O##E /i 0. 8~100 pg/
ml e —2%R1L, 27 ¥4 17 ¥k (63.0%) 40 L
oo A & DB T2, DKB, AMK, ASTM 1) 1%
BEEhTE), TOML3ERETER LR L
(Table 6, Fig.7,8),

6) Serratia marcescens
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Table 5 Susceptihility of X. preumoniae to HBK
(27 strains _10%cells/mD)
MIC (ug/mb
<0.05| 0.1 0.2 0.« [0.8]1.56]313]6.25[12.6] 25 [ 50 [ 100 [ >100
HBK 2 2 1 2 1
M 1 2 2 2
DKB 1 8 2 1
TOB 1 8 2 1
AMK 1 B 1 2
SIS0 2 2
NTL 1 16 8 2
MCR 0 10 7
ASTM 1 1 13 2

Fig.5 Susceptibility of XK. pneumoniae to HBK
(27 strains 10° cells/ml)

Cumulative percent(34)

S. marcescens 27 ¥ C 12, HBK o #iM}i3, 3.13~
100 pg/ml = 2% L, 8.13~6.25 ug/ml I &'— 2 % 7~
L. 27 #+p 21 ¥k (77.8%) 235346 Lico ikl & DK

100,
Tit, GM, ASTM X b 1~2 @K% b, DKB, NTL
Xh@h, oM & ikiFREEME R L (Table
7, Fig.9,10),
—<HBK L ..
0e—=0oGM 7) Citrobacter freundii
50 ."_‘__.%BB C. freundii 27 #¢ 2, HBK o ##7 i 0.8~1.56
»~—a AMK pgiml Ay Lic, fi#) & 0BTz, NTL X b 14
c—oSIS0  mEg. GM LA%. ToML ) ERREER L
»——xMCR ble 8, Fig.11,12
e—ASTM (Table ' Do
= N " 1 L 8) Proteus mirabilis
=0.05 0.z 08 513 125 % >0 P. mirabilis 27 #Ciz HBK O#E N, 1.56~6.25
MIC (ug/ml) pgiml &HF L, 3.13 ug/ml =2 %R L, 27 #eh
Fig. 6 “C(’)rrelogram‘ befween HBK and DKB or AMK (K. pneumoniae 27 strains 10° cells/ml)
>100 B
501 B
12.5+ . - .
’,_'_E‘ : o
Y . - L]
I % 78
% o P
= 0.8 4 - /e
0.2F
<0.05+ +
L 1 L L 1
S0 U7 0% 33 5 5 S0 <005 02 08 5.3 125 50 S100

DKB(ug/ml)

AMK(ug/ml)
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“‘Table 8 Susceptibility of E. cloacae to' HBK
(27 strains 10%cells/ml)
MIC (ug/mD)
<0.05] 0.1] 0.2 [ 0.4 [ 0.8 [1.56]3.136.25]12.5] 25 | 50 [ 100 [ >100
HBK v 7 1 5 3 1
GM 6 9 1 7 1 1 2
DKB 6 9 17
TOB 1 11 3 2 2 3 1 2
AMK 1 1 5 1 2 2 2 2 1
SISO 5 10 1 4 3 1 3
NTL 1 6 8 8 1 2 1
MCR 5 10 1 1 5 1 1 1 2
ASTM 7 17 10 1 8
Fig. 7 Susceptibility of E.cloacae to HBK 16 #k (59.3%) »3r A Lz 1bH &L DB T2, AMK,
(27 strains 10° cells/mi) - ASTM LRERMSTHY, TOMIY, 1~2 HBES
1001 o BEMER LI (Table 9, Fig.13),
9) indol positvé Proteus
S 4 v ¥— LB Proteus27 ¥ Cit, HBK o H&7
H i3, 0.8~100 gg/mi Iz4} 5 L 0. 8~1. 56 pg/ml i & —2
£ i ¥RL, 27 e 21 # (T7.8%) 24M Lico oM L0
2 KTz, GM, NTL @ 1~2 ¥&K% b, TOB,
] SISO, ASTM tiiEM%¥, £oftik ) EhiBEER
& STTNY Lfe (Table 10, Fig.14),
:ngM 10) Pseudomonas aeruginosa
<0.05 T3 125 50 S100 P. aeruginosa 27 % Tik. HBK O #7112 1.5~
12.5 pg/ml oA L, 3.13 pg/ml L — 7 %KL, 27
MIC(ug/ml) .
Fig.8 Correlogram between HBK and DKB or AMK (E.cloacae 27 strains 10% cells/ml)
\;‘1‘06‘ %
50 -
12.5 L . . .
E 3.13 -
3 2 :
£ o : <
ol
0.2 -
<0.05 .
. 1 ) X

! 1 1 I A 1 L i 1
<0.05 0.2 0.8 3.13 12.5 50 >1100 =0.05 0.2 0.8 3.13 12.5 50 >100

DKB(ug/ml) : AMK(ug/ml)



voL 34 ‘S—1 CHEMOTHERAPY 5587
Table ‘7 Susceptibility of S. marcescens to HBK
(27 strains 10°cells/ml)
MIC (ug/ml)
<0.05] 0.1 0.2]0.4]0.8]1.56]3.13]6.25[12.5] 25 | 50 [ 100 | >100

HBK 9 12 1 2 2 1
GM 1 1 8 1 2 2 2
DKB 1 1 6 5 2 1 1 1 9
TOB 110 5 1 2 5 1, 2
AMK 9 7 2 6 2 1
SISO 1 8 6 1 1 4 2 1 3
NTL 1 1 9 4 1 1 5 5
MCR 7 8 2 3 5 2
ASTM 12 13 1 1

Fig.9 Susceptibility of S.marcescens to HBK

Cumulative percent(%)

(27 strains 10° cells/ml)

1001
- | e=——e HBK
o——oGM
~—DKB
s——aTOB
=—aAMK
a——0aSIS0
»—=NTL
50F — —xMCR
e——eASTM

1
<0.05 0.2;: 0.8

303 125

MIC(ug/ml)

1 L
50 >100

b 18 Bk (48.1%) 2340 Lo fb# & DB TI2,
AMK, NTL Li2igF%, ASTM X h 2 EREE,
EOMLh 1~3 WRES 5BMLR Lic (Table 11,
Fig. 15,16), v

3. HBK oBr, Hht, M

1) Mg

HBK DfEmfisis, bioassay T, cup ¥ T 10 ug/
ml 225 0.3 pg/ml ¥ C, ¥7, paper disc ¥ T2 20
pgfml 5 0.3 pg/ml ¥ CEHBBGER Lo

¥ 7, EIA T2, 12pg/ml 225 1 pg/ml ¥ CEHARE
FRBLAL,  MOMF XL, 1I5M U v REEK
(PH7.0) kHW\Th, FWEECECRUOERE
wHEnhte (Fig. 17,

2) MmEFRE

Fig. 10 CoTr!r‘elogre‘xrh1 between HBK and DKB or AMK (S.marcescens 27 strains 10“ cells/ml)

>100

T

50

12.5F

3.13F

0.8

HBK(ug/ml)

0.2

<0.05F

Il 1

1 I
<0.05 0.2

! T
0.8 3.13 12.5

" DKB(ug/ml)

I
50

L
>100

1 1 1 1 1
<0.05 0.2 0.8 3.13 12.5 50 >100

AMK (ug/ml)
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Cumulative percent(%)

Table 8 Susceptibility of C. freundii to HBK

(27 strains 10°cells/ml)

MIC (ug/mD

<0.05| 0.1 0.2 [ 0.4 0.8 [1.56]8.13]6.25[12.5] 25 | 50 | 100 | >100
HBK 13 U
GM 18 6 1 2
DKB 1 12 6 1 3 1 3
TOB 4 1B 2 1 2 2 2 |1
AMK 4 2 4
SIS0 3 U 2 4 4
NTL 1 u s
MCR 7 2 1 3 2 2
ASTM 16

Fig. 11 Susceptibility of C. freundii to HBK
(27 strains 10° cells/ml)

HBK(ug/ml)

s——eHBK
o——oGM
a——aTOB
»——a AMK
s——o8ISO
x——«NTL
x——xMCR
——0ASTM

1
<0.05 0.2 0.8

A 1 e 1
3.13 12.5 50 >100

MIC(ug/ml)

EMBTFRERA 3£ ¥RE L. HBK 1mg/kg f
E& SR OWS MmN MER ML, bioassay (( ) Ak
EIA DR Tit, 15 AT 2.3 (2.2) pg/ml, 30 4
ff 3.8 (3.5) pg/ml THH, 1WA TCREGEYRL,
4.0 (3.6) pg/ml OMETH -7, 285MHE1E 2.3 (2.1)
pg/ml, 4FFR) 1.2 (1.0) pg/ml, 6FEMUI{E 0.7 (0.4)
pg/ml, 3 X 8FM 0.3 (0.2) pg/ml, TH -1z, ARk
Iz HBK 1.5mg/kg B8y b8 OB ML, 15 4H4E 3.7
(3.6) pg/ml, 30 S} 4.7 (5.1) pg/ml TH Y, 1FH
ETHRBEYARL 6.9 (7.3) pg/ml ORETH -1, 2
BrfeifE 4.9 (4.8) pg/ml, ARRIME 3.2 (3.1) pg/ml,
6 FEfMH 1.3 (1.7) pg/ml, 35 XX 8REMHIE 0.7 (0.8)
pg/ml OWEXR LI, ¥ 7z, HBK 2.5mg/keg ##
L5801z, 15 4l 4.3 (4.5) pg/ml, 30 434 5.9 (5.4)

Fig.12 Correlogram between HBK and DKB or AMK (C. freundsi 27 strains 10% cells/ml)
>100F i
50}- i
12.5¢ i
3.13F i
S : " SO
0.8 i . .. | L3
0.2k L
<0.05 -
006 02 0% 3 125 50 S0 =005 02 08 3.3 125 50 Si0

DKB(ug/ml)

AMK(ug/ml)
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Table 9 Suasceptibility of P. mirabilis to HBK
(27 strains 10¢cells/mD
MIC (ug/mb
<0.05[ 0.1 [ 020408 rs6]3.18]6.25[12.5] 25 | 50 | 100 | >100
HBK 3 16 8
GM 2 12 11 2
DKB 5 17 3 2
TOB 9 14 2 2
AMK 12 10 3 1 1
SISO 1 12 12 2
NTL 9 15 1 2
MCR 13 11 1 2
ASTM 1 5 15 4 2
’ ﬁgﬁ 13 Susceptibility of P.mirabilis to HBK Fig. 14 Susceptibility of Indol (-;—) Proteus to HBK
(27 strains 10® cells/ml) (27 strains 10° cells/ml)
100 100 X
Z='f e HBK H
g o——0oGM §
E 50k ~——DKB $ 50k
° 4——aTOB ¢ a——sTOB
2 ——aAMK < »——sAMK
.L;. o——aSISO = o——0oSISO
2 «—=NTL E x—xNTL
[ 8} x——xMCR © x——xMCR
4 o—oASTM e——eASTM
A ’ s L ' 1 1 L 1
_<_0.l05 0.‘{ 0.8 3.‘13 121.5 510 >100 <0.05 0.2 0.8 3.13 12.5 50 >100
MIC (g/ml) " -*'}”_" MIC (ug/ml)

Table 10 Susceptibility of Indol(+)Proteus to HBK
(27 strains 10° cells/ml)

MIC (ug/mD

<0.05[ 0.1 [0.2] 0.4 [ o8 ]1s6]3.13]6.25]12.5] 25 | 50 | 100 | >100
HBK 0 11 4 11
GM 5 17 1 2 2
DKB 4 12 4 1 1 1 2 2
TOB 12 7 1 1 2 2 2
AMK 0w 7 3 2 5
SISO 2 13 4 1 4 1 2
NTL 12 7 4 1 1 2
MCR 8 9 5 3 2
ASTM 2 13 12
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Table 11 Susceptibility of £ aeruginosa to HBK

(27 strains 10%cells/ml

MIC (ug/mD
<0.05] 0.1 ] 0.2 0.4 [ 0.8 [1.56]3.13]6.25 [12.5] 25| 50| 100 | >100
HBK 8 13 4 2
GM 5 12 9 1
DKB 715 5
TOR 9 3 13 2
AMK 8 11 7 1
SISO 4 17 6
NTL 1 5. 13 7 1
MCR 1 13 10 2 1
ASTM 7 1 9

Fig. 15 Susceptibility of P.aeruginosa to HBK
(27 strains 10® cells/ml)

Cumulative percent(%;)

vg/m) OWETH b, 1 RRE CHRBMARL 9.3 @7
pgfml OWE IR LIS, 2HMIH 6.6 (6.1) pg/ml,
4 F5MfH 4.3 (4.2) pg/ml, 6 FEMH){l 2.5 (2.4) pg/mi,

100
( FIUBRMMEL2 (1.1) pg/ml DR|ELR L (Ta-
ble 12, Fig.18,19),
e——eHBK 3) ERHBRE
“ °——°g¥B HBK 1mg/kg #5580 RPBER &K 12, Dbio-
a——aTOB assay ({ ) Az EIA O8] TiX, 3£0OFHT 30
:g‘i"‘slé /Ml 102 (83.3) pg/ml TH b, 1BME CREEYR
«~—=NTL L, 250 (250) pg/ml DWETH - oo 2 ByE 207
st Q7D pglml, 4B R {6 63 (65.3) wgfml, 6B
<005 0.2 50 S100 27.6 (34.7) pg/ml, ¥ X T¢ 8 BEPE(E 14.5 (13.8) pg/ml
ORMEXT Lz, 8HME CoOHRFEIREL, 66.1
MIC (ug/ml) (66.8%) Th -1
Fig.16 Correlogram between HBK and DKB or AMK (P.aeruginosa 27 strains 10° cells/ml)
> 100 L
501 L
12.54 : = Ny
Z iy i 3 s
b0 .*° oS00
3 1) 22
2 0.8 L
0.2F i
<0.05| -
1 1 1 1 1 1 1 1 1 1 1 1 1 1
<0.05 0.2 0.8 3.13 12.5 50 >100 <0.05 0.2 0.8 3.13 125 350 S100
DKB(ug/ml) AMK(ug/ml)
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Fig. 17 Correlogram of HBK between EIA, and

... Bioassay

(ug/mi) Serum

561

¥ 7z, HBK 1,5 mg/kg £5:#5-R DRz, 30 MK
78.5 (71) pg/ml TH Y, 1HKMMKCRMMER L, 260
(328) pg/ml Th o1, 2HGMMM 187 (282) wg/ml, 4
ReMIME 112 (99) wg/mi, 6 BEMIK 58 (68.8) ug/ml, %
LT 8 eI 29. 4 (28.8) ug/ml DIWE TH » 7=o 8FF
M ¥ CORHRFEIRRE L 48.0 (52.7%) Th -7

F#kic, HBK 2,6mg/kg $FiE#5m/ CORMIL, 30

S _
= S8 272 (275) pg/ml T H b, 1HEEMMAT RME LR
L, 360 (358) ug/ml CHh » P, 2 FFMIMK 301 (283)
pg/ml, 4REPIfE 83.3 (79) wg/mi, 65 M {K 29.3
(28.3) pg/ml, % LT 8E5MH24.8 (21.9) pg/ml D
D BThotco BRMET O P IR o E LK b2 49.4
Bioassay (47.5)% -C# - 1= (Table 13, Fig.20,21),
4) HBK o pharmacokinetics
Table 12 Serum levels of HBK
Dose Assay 1/4 1/2 1 2 4 6 8 hrs.
1.0 me/ke Bl08SSaY | 2.30.1 3.8%0.4 4.050.3 2.3£0  1.240.1 0.70.1 0,3£0.1, ug/ml
CMEEE pra 2.2+0.2 3.840.4 3.6+0.3 2.1%0.2 1.0%0.1 0.4%£0.1 0.2+0.1 .g/ml
15 ma/kg Bioassay [3.7%0.3 47403 6.940.1 4.940.5 3.2£0.2 1.3%0.1 0.7£0.1 sa/ml
O MEMKE g A 3.640.2 5.1%0.4 7.3%0.4 4.840.4 3.1£0.2 1.740.1 0.8+0 .g/ml
2.5 ma/kg D055 | 4:3%0.1 5.9£0.3 9.320.8 6.620.4 43402 2.550.2 1.2%0.1 sg/ml
O MEAE pra 4.5£0.2 5.4+0.4 8.7%0.8 6.130.4 4.240.3 2.4%0.2 1.1£0.1 sg/ml
" 'Fig.18 Serum levels of HBK Fig.19 Serum levels of HBK
- o Bioassay Mean (n=3) EIA Mean(n=3)
i (ug/ml) _ . (ug/ml) o=— 1mg/kg im
o——o 1mg/kg im 5 mg/ke i
o——e1.5mg/kg im :;5 :z/ki o
10+ I~ o—-—a2 5mg/kg im 10r
o q'sk \\\\
« ‘ \\u
7 4 § 8 %1 2 i 6 8
hrs hrs
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Table 13 Urinary oxcretions of HBK . A
Dose  Assay 1/2 1 2 4 6 8 hrs. Recovery
. 102.0£29.2 280.0£25.0 207.0441.4  63.0%20.0 27.6% 9.8 14.6% 8.8 g/ml .
Blonssay | 7504 0.7 7.5+ 1.0 142+ 1.3 146+ 0.5 8.0+ 1.0 27£1.1 mg
1.0mg/kg 83.3+24.5 250.0+14.3 171.0+32.3  65.3%13.3 34.7%14.7 13.8% 4.2 e/l
ETA 4.9+ 0.9 7.5+09 11.8+1.5 163+ 1.3 9.9+ 1.7 3.0+ 04 mg
, 7354203 260.0£04.7 187.0470.2 112.0%71.0 56.0+ 6.5 WAL 75 u/ml o
Bionssy | 691 0.8 6.0+ 1.0 114k 2.5  15.6% 2.8 14.2£ 67 4101 mg
Lome/ke o 7.0£20.9 82805973 282.0%917  99.0%51.2 68.3% 8.7 28.IL97 ugml
6.0+ 1.3 7.9+ 1.2 14.0+ 3.0 15.2% 1.1 16.4% 7.4 3.8% 0.6 mg
) 272,0£65.6 360.0+88.4 301,0£127.0 83.3%32.9 20.3%1L1 24.8+10.1 ug/ml %
Bioassay | 13 04 3.2 12,0+ 3.0 2.6+ 7.0 2494107 B.1%+ 1.2 4.8+ 2.1 mg
2.5ma/ke 5.0+ 5.2 356.0472.6 289.0£118.0 79.0428.1 28.3£10.8 20L9%1L6 wg/ml o
EIA 4.1+ 2.4 12.0+ 2.6 203+ 7.0 23.5+7.8 7.8%1.2 43£2.4 mg

Fig.20 Urinary excretions of HBK

. Bioassay Mean(n=3)
Recovery

(pg'ml) =220 Img/kg im  66.1%
EXXY1.5mg/kg im 48.0%
: )
1000k [:?.Smg/kg im 49.4%
500}
0
100+ 27
7
501 Y %
%
7
-4 ] [ /
| #7
N B
10F g : m
1 2 4 6 8
hrs.
Table 14 Pharmacokinetic parmeters of HBK
Dose - Assa Ka Kel T1/2 Vd AUC
: Y rt) (4et) () (8 (heeg/m)
Bioassay 2.84 0.43 1.62 14.80 12.62
1.0 mg/kg | oy 2.71 0.49 1.40 15.31 10.59
1.5 ma/kg | Bi0aSSay 2.04 0.33 2.08 13.31  27.06
OMEKE I EIA 221 0.32 2.18 13.33  28.33
2.5 ma/k " | Bioassay 1.91 0.30 2.32 17.11  39.10
O TEE IEIA 2.08 0.28 2.46 18.89  37.51

Fig.21 Urinary excretions of HBK

EIA Mean(n=3)

Recovery .
(ng/ml) =3 1Img/kg im 66.89, ~

ESST 1. 5me/kg im 52.7%
1000 C—22.5mg/kg im 47.5%

500

100*'

501

N

o]

o

10

NN R

] TR R

SRR TENY

oo AASNNNNSSS

~
N
(
P
&

=
g
L

L omH@ERSK L b 186 hic pharmacokinetic
parameter ¥, HBK 1mg/kg #5458 €3, Ka;
2.68 (8.57) hr-!, kel;0.35 (0.49) hrt, T1/2; 2.84
(2.05) hr, Vd;17.8 (14.9) /, AUC ; 12.8 (10.9) hr-
pgiml TH-t-o ¥, HBK 1.5 mglkg B E5HT
1%, Ka;3.71 (4.43) hr™!, Kel; 0.33 (0.30) hr!, T
1/2;2.82 (2.94) hr, Vd;13.2 (13.3) I, AUC; 27.6
(29.8) hr-pg/ml TH ot

%217T, HBK 2.5mglkg #5¥# 58 T2, Ka;
5.73 (4.70) hr!, Kel; 0.28 (0.28) hr!, T1/2;3.01
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Fig.22 Serum levels of HBK

1.0mg/kg im. Bioassay
Mean

(ug/ml
1

‘ i é 4I é * 8 hrs
Fig.23 Serum levels of HBK

1.0mg/kg im. EIA
10 Mean

T 4 3 8 hrs

Fig.24 Serum levels of HBK

(ug/ml) 1.5mg/kg im. Bioassay
10 Mean
5k
' i é I 1‘1 l J6 ‘8 hrsI

(3.09) hr, Vd;14.6 (15.7) I, % L T AUC;41.9
(39.0) hr-pg/ml Cap - 1= (Table.14, Fig. 22,23, 24,
25,26, 27),

5) HBK o4{4RRHB

ExmE O HBK LU AIR3#MLE & 12, Rt f&
0.1 CHiEFmMEDD 5 HMIc 2Ky b HFD, F Ol
BHEEEOD DA H y + #BDS 1o HBK i3,
e FEARRS TR h B i Rbicdit s
habz L umER Lic (Fig.28),

4. HBK oO#PmE

SD %7 v b KERZic HBK 20 mg/kg #5558
TR BT, B oM M R FoRcBTE

Fig.25 Serum levels of HBK

(ug/ml)
10|

1.5mg /kg im. EIA
Mean.

i L L s ! 1

) : 8 8 hrs

2.5mg/kg im. Bioassay
10 Mean

il L s L " L

1 2 4 6
Fig.27 Serum levels of HBK

AL '
8 hrs

2.5mg/kg im. EIA

(ug/ml
10 Mean

T2 4 6  Bhs

AL, BT, 5% 2 REET 57 g/ ORBREY
5% L7- (Table 15, Fig.29),

5. RS

SBHRERE 22 Blie & F 25 Lic, 1 Ef#ERARL 50
mg 2344, 75mg A 17 §l, 100mg X bh 75Smg &F
BELIERA LI TH 5o HEEABIZ1HDOR T5mg 1
B 1 EfEALS LT B 2EBERATH 5o

FHAKIRP2HLVERE 19 BETH H, FB
10.32 HTH 5, HAKE L, KE 300mg kb, &S
2,850mg THhH, ¥ 1,465mg Th 5,

BAEH 22 Birk 17 GICAIB AR Lico MBS
% P. aeruginosa 6 {5, Klebsiella 2 5], Enterobacter
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Fig. 28 Bioautogram of HBK

ol 60 F Mercs )

54
sublilis RICC 663

28, S.epidermidis 2, P.morganii 1, E.coli
1 fl3s XU Pseudomonas 140 14 FlThH b, BER
Yuit Serratia t E. faecalis © 14, E.coli, P.aeru-
ginosa ¥ LU B.fragilis O 3BEARYD 1 floEH 2
FATH Do

ZORER, EZ26l, HZh 13 B, EFHTHTHY,
BEXBIL 68.2% Thoto

MEFR R RITER 11 6, #3600, IO
8GITH b, HEHEit (11/14), 78.6% THh - = (Table
16),

6. ElIfEH

EIfEfwBA LTk, BEM, EMTRELEbhS
BIER RRICRD bk o Too FHEER OESE b Hrichl
Bt REMERE B LTt GOT o L&H1 fl,
GOT, GPT o LRAFI1FDE 26 (9.1%) @b b
nic

II1. # 3

HBK OHEA<7 by, 77 2BHEsIV0 73
AEHECH LIBAGCHEARZ PAR B LT HD,
DKB, AMK l[R%Th 5110,

AEHRRBROSBEE IS T B REZ o A k. S,
aureus W= X LTI, GM, NTL kb 1%EBESLD,
DKB, MCR tR%ZDOB AR LI, S. epidermidis
Tit NTL LRAETH D, T 7 3 7 EEERIE
PRI Y ERICEBEYR LY, 2BEEH s WTY,
T h b OEIK LI ERRILEED b Tuvigny,

MAR. 1986

Table 15 Tissue concentrations of HBK
(SD-rat 20 mg/kg im. Bioassay)

1/4 1/2 1 2 hrs,
Brain 0.6 1.08 0.63 nd.  up/g
Heart 7.6 0.84 n.d nd, ug/y
Liver 2.7 1.38  nd. nd.  ug/y
Kidney 48.9 53.4 63 57  uk/x
Lung 9.6 3.9 1.89  1.02 jug/g
Spleen 4.2 4.7 5.1 4.2 ug/u
Musele 21 045 nd  nd  ux/g
Muscle (Inj.) 23.4 10.8 1.98 0.78 ug/g
Serum 7.8 16.5 22 5.0 wg/ml

Fig.29 Tissue concentrations of HBK
SD rat 20mg kg im.
Bioassay

(e ml)

60|- s .

o——a Brain
o——o Heart
401 &——a Liver
s——aKidney
s—=a Lung
O—~—0a Spleen
x—x Muscle

20 o N x— =X Serum

—
2 hrs.

E.coli wxt LTk, GM, SISO rh 18BESD,
MCR k@& iy 5 L9, a0 FETi ek
3.13 pg/ml LUF DR &R Lichs, SEEH Tttt
AP RED LTV BY,

K. pneumoniae =t L € i, GM, TOB, SISO,
NTL, MCR X Y% 5B THh 575 E.coli LRERICH
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Table 16 Clinical Responses to HBK
. Duration Total Hacteri- T . _
No. | Name [ Age | Sen Ii“; Iisease Doses/ Day Organism ‘\"“‘ "I‘fH""' “f]rl,n‘"".lﬂ 7;"'.
(4 idavs | g therapy officocy efficacy” | effect
1|K.1.}64]1 Abscess 75mg -1 im.| 7 525 |12 ueruginnsa none persisted | failure | none
2 |C.N.| 78 | I°. | 48 | Pyelonephritis [100mg < 2 im. 1 2,300 (1" weruginosa none oradicated | effective | none
75mg~2im.| 14
3 (Y.ML | 31 | M. | 83 | Post-traumatic | 50m < 2 im. 5 500 |Alehsiella none eradicated | efleetive | none
Pyvelonephritis
4 {1.M.[ 39|\ Traumatic neu-{ 75mg ~ 2 im.| 7 1,050 | Lnterobacter none eradicated | effeetive | none
rogenice bladder
5|T.K.| 65| M. Complicated UTT| 50mg + 2 im.| 7 700 | morganit Indwelling | persisted failure none
catheter
6 |T.1.] 78| 1. ] 35 [Complicated UTl| 50mux2 im.| 8 800 |Klebsiclla none eradicated [ excellent | none
7 NN 78 | 1. Complicated UTT| 50mg =2 im.| 7 700 [S. epidermudis| Indwelling | eradicated | effectune | none
catheter
8 K. T.| 49 | I¥. | 49 [Complicated UT1| 75mgx2 im.| 19 | 2,850 |[nterobacter none eradicated | effective | none
1 ] x 107\
9 [K.T.| 58 | F. |43 |Complicated UT1| 75mg =2 im.| 19 |2,850 (/2. acruginosa | Indwelling | unknown failure none
1 -107 catheter
10|T.T.| 87 | M. | 50 [Suppuratine 75mg -2 ym.| 14 {2,100 |no growth Indwelling | unknown failure none
gonitis catheter
11 |{T.T.| 87 | M. | 50 |Complicated UTT| 75mg - 2 im.| 11 |1,650 [P acruginosa | Indwelling| unknown failure [GOT?T
1 <10 catheter
12|K.T.]| 20 | M. | 84 |Bacteremia(?)| 75mg -2 im.| 7 1,050 |unknown none unknown | excellent [GOTY
art
13 {H.N.[ 72 | M. | 44 |Complicated U'TT| 75mg =2 im.| 8 1,200 | . acruginosa | Indwelhing | persisted failure none
catheter
14 |[K.Y.| 72 | M. | 47 |Acute 75mg <2 im.| 18 |2.700 unknown none unknown | effective | none
cholecystitis
15 |[K.S. | 17 | M. [67.5|Intra-pelvic 75mg -2 im.| 12 | 1,800 |E.coli Suture eradicated| effective | none
peritonitis P, aeruginosa| and
B. [ragilis Drainage
16 |U.A |19 | F 45 | Acute 75mg - 2 im.| 2 300 | unknown none unknown | effectne | none
intra-abdominal
sepsis
17| K.W.| 43 | M | 40 | Complcated UTI |75mg - 2 im.{ 5 750 [no growth Indwelling | unknown | effective | none
catheter
18/ S.0.| 79 | F | 40 | Complicated UTI |75mg - 2 wm.| 7 1,050 | Serratia Indwelling | eradicated| effectine | none
E. Jaccalis | catheter
19 A.N.| 31 | M | 53 | Pneumoniae 75mg -2 im.| 14 |2,100| S. eprdermidis none eradicated| effective | none
20 H.T.| 74 | M | 50 | Infectious 75mg - 2 im.| 15 |2,250|P.aeruginosa | Indwelling | unknown failure none
decubitus catheter
21| E.N.| 74 | F | 51 | Postoperative |75mg <2 im.| 10 |1,500|E. coli Indwelling |eradicated| effective | none
peritonitis catheter
22| 1.H.| 18 | M | 84 | Traumatic 75mg <2 im.| 10 | 1,500 | Pseudomonas none eradicated| effective | none
wound infection
4 DREK T, THEE 1R BDAh - 159, £H wBHHLHRTLBY,

#it Tz, 100 pg/ml P EOTREE 2 D EED TV B,

E.cloacae wzxf LCix, DKB, AMK, ASTM I »
h T oft L FRISREAEY R LY, £E%HT
BREZHEK LT, GM X b 1 FRES B Mk
BiCa LTt B BRI YR LY,

S. marcescens vzt LTix, DKB, NTL X b #h,
GM, ASTM X b 1~2 HFREES 559, 50 pg/ml L) E
Dt bk % 3 #iZs, £EHBIFHITE VW THREKIZIE

C.freundii \=%t LTi, NTL X h1%4%bh, GM &
%, ok b BRAEEAY IR Lico P.mivabilis iz
LTk, AMK LRIZE, 1 v V¥ — Btk Proteus Ti3
BB X h HAHE N ENRD LN BN, GM kb4
h, DKB, AMK X h#Eh T\ 5,

P. aeruginosa (=% L Tix, TOB LiiZR%ETH b,
DKB, AMK X h#Eh T\s559,

WAL, HEfCBI LT, BERACK L, AR
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ORI BHEE1IBMCY—-2 L%k b, 1mg/ks &5
B 4.0 ug/ml (bioassay), 8.6 ug/ml (EIA) T
»Y, L.5mg/kg # 585 T 6.9 ug/ml (bioassay),
7.8 ug/ml (ETA), 2.5 mg/kg #5-BC 9.3 ug/ml (bio-
assay), 8.7 ug/ml (EIA) oW ME ¥/~ L dose
response A bhic, ¥ A2, DKB, AMK L ojtke
LA IR\,

RehBEwBLTY, 1M -2 LY,
1mg/kg 5B TR 250 ug/ml (bioassay, EIA) TH
b, 1.5mg/kg #L5-K T 260 ug/ml (bioassay), 328 ug/
ml (EIA), ¥7:, 2.5mg/kg #45F T 360 pg/ml (bio-
assay), 358 ug/ml (EIA) OWE#/R L, 8IEM% T
ORBEIEIL 1 mg/kg #b5kFT 66.1% (Lioassay),
66.8% (EIA), 1.5 mg/kg ¥ 5B C 48.0% (bioassay),
52.7% (EIA), ¥i- 2.5mglkg # 5T 49.4% (bio-
assay), 47.5% (EIA) Td» -1z

DKB, AMK & DB TL RS EMETL, HicHE
2T 3/ Rt

BRAREIOVLTIL, BBTREYRL, fbo7
RREERIEDR L AR FJR 2R LY, £4HRR
#MizBI L Tit, B4 D TLC ¥ X U bioautogram DB K
CiAEARTRFSI TS h 52 L 2BRE LIS

BREA B LTI FFOBERKRTDKB XH'E
FiE, BERBEIPIRVZ EAREEIRTEHY, DKB
DREROEREI VHMETETHD L EL LR, AMK
CRABOBCHERS LOCRBREDHL LSS,

BIfERB LT H R4 oFEAREN T Bk
Vo BERLHEMBEMELTIZ1I AR 3~4mg/kg ¥
1 H 2EHHELRBRVEOBRR E LTRAT LEL DY,

X ik
1) # 31 EAKREREFAAAKIRES, FE

2)

3

4)

5)

)}

2}

8

9

10)

vvHyy s “"HBK", 1983

AR B/ORAELME (MIC) 5§
etk (1968 M, 1981 £H K)o Chemothers-
py 29 (1) :76~79, 1981

HEER, h: hy THRIC X DMK, BRFESE 2T
(2):287~292, 1972

Bk, 1 : /M Cephalosporin C o FEKpF
%8, J. Antibiot. Ser. B18(4) : 272~281, 1965
AILREK, FU—K, HEER, SHER, BN
o, )IIak%M, KEWIL NHLE KBS
F, %ERF: Amikacin (BB-K8) ofi
B, BIR, it LA 30 5KE M,
Chemotherapy 23(6) : 2144~2149, 1975
AKX, FL—K, HXER, SHLE, KN
Bess, Jlakl, REWIL, NHLE KESF
:APic st 5 Tobramycin DKM+ X &k
IR, $Eitt, (ML BEKIG A, Chemotherapy 23
(3) : 1151~1168, 1975

RILRK, RE *, MO8, HHK—, HK
H—, TR B, B&RE, )L 8, AR,
hll—K, KBME, EHER, EXXS: Ge-
ntamicin DEEKFR, Chemotherapy 15(4) :
361, 1967

AWK, hIL—K, BEXXE, EHEE, KR
BE, JIAkEH, KW K FHABX, KESTF
: AABERIC 3513 5 Sisomicin DHEH, BRI,
Bett, M2EBITH S X OBEKKE Mo Chemothera-
py 26 (S-3) : 208~214, 1978

hill—3, ®KEH¥E=, AEER, JIHLE ia
K, AIURK : ABEKK 31 5 Netilmicin o
HE, R, P, #, RRBAESICE
Wit fo Chemotherapy 29(3), 1981
OKAMOTO, R.; M. SHIMIZU, M. INOUE & S.
MITSUHASHI : Antibacterial activities of a new
aminoglycoside antibiotic, Habekacin, Pro-
gram and abstracts of the 21st Interscience
conference on antimicrobial agents and
Chemotherapy, 1981
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STUDIES ON HBK IN SURGICAL FIELD ANTIBACTERIAL
ACTIVITY, ABSORPTION, EXCRETION, METABOLISM, TISSUE
DISTRIBUTION AND ITS CLINICAL APPLICATION

Isser Nakavama, Yozo Axiepa, Hirosni KawamuURa,
Hirosui Kawacuchi, Emiko Yamajr and the late Suunyr Isiiiyama
The 3rd Department of Surgery, Nihon University School of Medicine

HBK, a new semisynthetic aminoglycoside antibiotic, has been investigated in vitro and in vivo to
give following results.

(1) HBK showed the most excellent antibacterial activity among the aminoglycoside tested against
S. aureus, S.epidermidis, E.coli, E.cloacae and (. freundii, and to a lesser extent, against K. pneu-
moniae, S.marcescens, P.mirabilis, indol positive Proteus and P.aeruginosa.

2) Serum and urinary concentrations of HBK following intramuscular doses of 1mg/kg, 1.5
mg/kg and 2.5 mg/kg to each 3 healthy male adult volunteers were determined by bioassay method
using B. subtilis ATCC 6633 as the test organism and by EIA method. The mean peak serum con-
centration occurred at one hour after administration and reached to 4.0 pg/ml for dose of 1 mg/kg,
6.9 pg/ml for 1.5 mg/kg and 9.3 pg/ml for 2.5 mg/kg (bioassay). Urinary concentrations attained a
peak at one hour after administration with the mean value of 250 ug/ml for dose of 1 mg/kg, 260 pg/ml
for 1.5 mg/kg and 360 pg/ml for 2.5 mg/kg (bioassay). And mean urinary recovery rates during 8
hours were 66.1% for does of 1 mg/kg, 48.0% for 1.5 mg/kg and 49.4% for 2.5 mg/kg (bioassay).

3) The pharmacokinetic parameters derived from the serum concentrations, based on one-compart-
ment open model, were as follows : Kel 0.35 (hr™!) ; T1/2 2.84 (hr) ; Vd 17.8 (liter) ; AUC 12.8 (hr-
p#g/ml. bioassay) for dose of 1 mg/kg.

4) Tissue levels in SD rats given an intramuscular dose of 20 mg/kg were the highest in the
kidney, followed by the serum and lung.

5) The results of bioautogram of human urine obtained by thin-layer chromatography revealed
that HBK was excreted into the urine unchanged.

6) HBK was administered to 22 cases with surgical infections and clinical responses were excellent
in 2 cases, effective in 13 cases, and failure in 7 cases, with the efficacy rate of 68.2% respectively.

As adverse effects, the elevation of GOT in 1 case, and both GOT and GPT in 1 case were ob-
served.



