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CHEMOTHERAPY

HBK oDk % —ER®R

HE -y E-F)E—
FR S MBI

REZAB FEMEIEN 85 BZic, 7 § / WMERSELR HBK %, i (1, 1.5, 2mg/
kg, 100mg/man) % L % A§ME (75 mg/man, 100 mg/man (60 min. ], 75 mg/man (30 min.J)
CHRE, b L i2MMHES L. HBK 0Bk X URIT - Hhit 2N Lo

L EfRER B¥MRE —ROERE DWEenE RRESO BAE KT R
Mk, HBK wiET 5L ¥ bh3EALRYEFRIBED LR -t BKRERRD
5%, HERT 1 BRCEN PRSIk - fA2s D, KFHRs L ORRMELE O, Tkl
VA, SEOBERRBRICEVC T OALOWTERTILEND S LEL DR, ¥, BHICE
BRI LBz E o o A bhieh ot

2. HBK i, i ARMED VT h o fEETi skl ntRECHRRFESED S
h, BEmRREEIHET 3.75 (1 mg/kg ##5)~5.49 (2 mg/kg #4) pg/ml, ATEMIETIL 6.76
(75 mg/man, 30 4> &) ~7.56 (100 mg/man, 60 4> &i) #g/ml TH - t=o £ OMPERM L
HET, 1.5~3 B, AT 2~3HRHITH 2t BRRFICHIT 5 MPRERBIG 3, #
E, ATEBEL L CERERRTED Shich o 1

MAR. 1986

3. HBK 1, #4% 24 Brff)% TiofftET 60~70%, ATGMIET 70~85% HRPICHEZ A,
i 7 : / EEERNENR L RAEOHMEEL BT,

HBK 3 M4HLERBFOMRERELEOL LT
Flcdiah, HRBEMTHRBEALT ¢ VEK
i EMBTHY, Figl 0o X 5 i e TTo &5
%, 75 ABEE 75 s BREBCAAEERYTE
L, GM, TOB,DKB, AMK % {8 0 —fic b 2L
HRENEHTBVY,

HBK iz, Eifp¥ - 4@ BHERBRC VT, X
D73 /EEERENELASORLENBBILT
WaY, ThiE¥x TSE, bhbhiXEFOWKE
BoBE—BRELLT, BRERABTERECSTBEE

Fig.1 Chemical structure of HBK
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CHy (n=2~2.5)
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6~ 0~ (3-Amino- 3-deoxy- a- p-glucopyranosyl)-4- O- (2, 6-diamino-
2,3, 4, 6- tetradeoxy- a-D- erythro-hexopyranosyl)-1- N- ( (S)-4-
amino-2-hydroxybutyryl) -2-deoxy- D-streptamine sulfate

HLERBBCOWTRN L,
I. R 8 # %

L BRE

RELNICL ) EKEUHIHh, RRCEIILARA
BOoVTHoRB LTy, ARLE-RERAS
FEBELEN 38 EXHEREL L o BREO FEMIT
25~49 % (P35 40.0 ), ¥ 53~88 kg (Fi564.0
kg), HEix 158~181cm (39 166.6cm) TH » 1=
(Table 1),

2. B5R-HBEHE

#EBREX Table l R LA M4 B HES
step, MEMIE Sstep D3t 13step # 4 step 2~3 /KT
K3t Lo group 1,2 it, ThENRKGED stepl L 3,
step2 & 4 TEM L THRELR-7 ¥4, groupl0
L ATRMED stepld 5 CTEB L THERE -1

BERi2, BED step1~5 ¥ Tix, 1.0mglkg, 1.5
mg/kg, 2.0mg/kg DMEHY, 1.0mg/kg D1 H2[E
BER IV 1.0mgkg 0 1A 2[E 5 BEEFKRE T
WT M Lo BED step6~8 T, 1[E 100mg/
man C1H 1[E5BH#&S, 1H2EKE 1A2ES
BB S 283 Lico ¥, step6 TitnHic DKB %
Buvtc, AE#EE 2, 75 mg/man, 100 mg/man @ 60
S ToBERYE, 75mg/man O 30 H TORERE, 75
mg/man, 100 mg/man @ 60 43/2#1 H 2@ 5 A f#EE
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Table 1 Dose of HBK and volunteers

Group | Route:Step Dose A”"" Weight: | Height
(yrs.) | (kg) (em)
e 45
1* IM-1 1mg/kgX 1 /day 7 1
y . a3 42 62 165
: ‘ 41 0

24 IM-2 1.5mg/ kgXx 1 /day 6 163
44 67 165

) g P :
3* IM-3 1mg/kgX 2 /day rro-k 4 sopom
C a2 62 | 165
, 11 60 163
4 IM-4 2mg/kgX'1/day . 47 70 165
4 67 165
~ 43 59 165
5 , IM-5 1mg/kgX 2 /dayX 5days 44 59 162
. 44 55 163
R - 1 5 63 170
\6 IM-6 100mg/man X 1 /day X 5 days 37 57 164
‘ o S Co 43 62 | 165
- 26 65 163
7 (DKB) 100mg/manX 1 / day X 5dayst 38 65 165
41 62 165
RIT SRR ; 42 53 158

8 IM-7 100mg / manX 2 / day

v 46 69 178
PR Sl o 31 | 11
Limee g IM-8 100mg/Anan X 2 /day X 5 days 39 56 163
e : ‘ co 42 72 167
¥ i 32 68 166
10“f ™ el 75mg / ma(l:s:)(n:‘ /)day 44 59 - 163
Py n 34 53 169
, . ; 40 ‘67 | 169
1 DI-2 100mg / “‘&‘;X_‘ ; ay '35 % | 172
min. 49 ‘60 160
. 75ms / amX 2 /iy X 54 41 70 181
! DI-3 Smg "‘“(';0 'f,n )“'y ays 48 54 166
/ oo 32 88 167
b 47 66 | 169
13 DI-4 100mg, ma(bo :./c;ayx 5 days 4 57 ' 163
in- 36 64 17
! ] 32 68 166
14***|  DI-5 75mg / m"(‘;;‘n}in/ d m 59 163
A D B . 34 53 169

* Group 1, 3 = same volunteers
** Group 2, 4 = same volunteers
**¥ Group 10,14 =same volunteers.

Group 7 : administrated DKB
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Table 2 Examination items’

Physical exanination Blood pressure, pulse, respiratory rate, bo?dy temperature, electrocardiogram
‘ RBC, WB¢, differential WBC, Hb, Ht, MCV, MCH, MCHC, platelet,
Haematology ' .
i reiculacyte, ERS, prothrombin time" )
GOT, GPT, LDH, Al-p, y-GTP, Creatinine, BUN, glucose, total bilirubin,
Biochemistry direet bilirubin, indirect bilirubin, total cholesterol, total protein, A/G raito,
Coomb's test, Na, K, Cl, Ca, CHE
Renal function test Cer.’ o
Urolo Appearance, protein, glucose, urobilinogen, acetone body, pH, specific gravity,
&y sediment, 7-GTP, bilirubin, OSMO?' lysozyme?' NAG?'
Audiometry Audibgrnm

1) : DI administration only

2) : IM step 6,7,8 and DI administration only

Fig.2 Schedule for examination of HBK (Single
intramuscular administration)

Time ”; 9 10 11 1zp.1m 2 34567829 o
Administration IR =
Blood sampling .i.§0: . . . o‘ .
Urin e e ]
Serum levels .IE‘{O'. . . . . .
-l};i::a—ry levels . . . . . .
e R, .
{.:si:gratory . .

Fig.3 Schedule for examination of HBK (Singe
intravenous drip infusion administration)

. a'm p'm a'm
Time 8 9 1011121 2 3 4 5 6 7 8 9 9
T T —r—T—r—rf—
Administration
Blood sampling - 3&’15%’ . » . .
Urin sampling e et ple—g—a]
Serum levels . 3-0_15' » . . . .
Urinary levels e e o - . . . . .
Physiological |7~
function tests e * . *
Laboratory . .
tests
B EIZOWTRE LT,

¥, GETRVTRY 50mg () 054 7
REAL 147 4% 1ml OABREKICER LT
#A L, AEME T, 75mg (Bfi)/1ml & X O
100 mg (Hf)/2ml 7 v 7 A DLE%, 250ml D4
BREADFE b AL THER Lo

3. BREFBKLUKRBRAY Va—n

RAEER % Table 2 ic, REMLRBAY ¥ a — 1%

Fig.2, Fig.3 R Lie

4. M - RPBERE

REA Y Ua— A Licti, B, BREY Tk
HBK OBRE#RE Lico MBMRAITDOL TR €

=+etmr—=nIi 0.1M Vv vEKENHE (PHS.0) ©
1:1 (ki) BAKT REMECOVLTIRO0IM ¥ v
Ehiaig i (pH8.0) THR L T A & Mycin Assay
Agar (pH7.8) #fi\»T Bioassay ¥fTic» foo MEM
& L Bacillus subtilis ATCC 6633 B\, # » 7Ekic
P/ K53/ 3Py o

AISMETIE, EIA X0 HPLC KX 3WELAD
B THRE Lo

Fig.4 Serum level of HBK (Step IM-1,2, 4)

(ug/m1)

5t ’m

o——oStep 1
o——=0Step 2
a—-—aStep 4

0.5r

1

2 4 6 8 10 12(hr.)

Mean +S.D.(ug/ml)

Step Dose Yhr Y 1 2 4 6 12

3.37| 3.75] 3.72| 2.88] 1.48] 0.70] 0.09

1| Img/kg |+0.46/+0.48]+0.00|+0.11)|+0.04]+0.01|+0 09
4.15| 5.09] 4.81] 4.33] 2.06] 1.33] 0.12

2 o dAme/ke |1 0730]40015{+0.14]+0.17|+0.02|+0.23 |20 12
3.78| 4.89] 5.49] 4.96] 2.97] 1.56] 0.44

4 | 2me/ke |10°91|+0.17/+0.41]|+0.24]+0.14|+0.03 |+0.02
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Table 3 Pharmacokinetic parameteters of HBK
T (Step IM-1,2,4) ¢

Mean £8S.D.
Ka Kel vd T AUC
i St D o i )
o ose ey | (be) | 04 | (WD) (hr+ ug/ml)
. Lmeke | (S| 032 | 020 | 25 15.2
8% | d1.64 | +0.01 | +0.00 | +0.06 £ 0.1
4.49 0.28 0.24 2.48 22.8
2 1.5mg/k
me/E | +o.89 | +0.02 | £0.01 | +0.20 +1.2
3.06 0.23 0.29 3.04 30.4
4 2 ki
me/k8 | 1096 | t0.01 | +0.01 | +0.10 £0.5
Table 4 Urinary excrection of HBK
(Step IM-1,2,4)
Mean £S.D.
Step Dose 1 0~2hr| 2~4 4~6 6 ~12 12~24
Urinary levels  |. 73.8 | 91.4 | 50.8 | 14.9 7.5
(ug/ml) +58.7 |+ 09| % 81| +£3.3 + 0.9
1 1 mg/kg
- Cumulative recovery 30.7 45.4 53.8 62.5 68.3
+ 6.8+ 6.2 L + 5.9 + 3.5 + 2.1
Urinary levels 210.9 153.3 76.9 | . 30.4 3.4
‘ (zg/m) +21.1 |+ 34| *+21.2| £49 | %19
2 1.5mg/kg -
Cumulative recovery 32.5 49.4 57.6 . 66.7 68.7
v 1+ 1.3 £ 19 (% 1.8 + 0.2 + 0.4
Urinary levels 180.2 240.5 146.2 40.6 5.2
(ug/ml) +20.7 | £ 74.4 | £ 35.9 | £15.7 | £+ 3.2
4 2mg/kg ' — L . —
Cumulative recovery 25.0 46.3 56.3 65.1 67.2
+ 3.4 | % 28| % 4.6 + 3.0 + 2.6
MFEFRED B FAIRITE B0 B S {%, one Fig.5 Serum level of HBK (Step IM 3.7)
compartment model, & NB AT, two compart- ’
ment model ZfEV, K27 4 — & —FHH L1, (ug/ml

—

T T T T

)
L. & - & f i ::2:3

1. e ‘ i

HREER, BN RCOWTIE, A0 step4d

T 1ZOBBRENKEMAL 2BER, HEAA—, L

ETBERUT R EARERCHELAL LIS, Bonk I
Ry, Bdbhilchot, COFxd, SHBEURKL ¢
&L, | ' \\\
BERRERFICOVTIL, #iE ABBEOVW-Thc
BT, FACLBLEL LR ZBELIERREED I '

Bhigh ot BED step8 TH\WTHERT 1 HE

DRWET, FRAEL BECK- - Al 26l B r \\

o

BENBOBNRE T, BRERADShich - R S S T R VRN T! '“%
2 B . Mean£S.D.(ug/ml)
2 m*&g - Step] Dose |Wihr] % | 1 | 2 | 4 | 6 |12 [125[13 [ 14 [ 24 | 36

307 3.8 313 278 1.4 0.00 445 4.08 2.81] 0.00
3 | Ima/kg |y o040 11]+0.04/£0.18£0.06 |+0.00(+0.05]+0.07}+0.05[+0.00

w0l 501 5.9 3.9 222 103 071 .72 6.39 4.3 )
e T i P M R IR T R IS P gl ok

1) 5% - BE#S (step 1,2,4)
stepl,2 X W4 B\ C, Fig.4 T roc, #
L@ 1.0mg/kg, 1.5mg/kg, 2.0mg/kg &Mt 5

b
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Table 5 Urinary excretion of HBK
(Step IM-3,7) Mean £S.D.
Step | Dose - 0~2hr| 2~4 | 4~6 | 6~12 | 12~14 | M~24 | U~36
Urinary levels 137.0 90.2 47,8 9.2 12.1 29.9 —
s | 1mee (ug/ml) +26.2 | +20.8 | +23.5 | £1.0 | £25.4 |+ 111
X2/day | Cumulative recovery 34.0 | 568 | 665 | 73.7 5.0 70|
(%) + 30| 36| £42 | £37 T &5 :
Urinary levels 190.0 76.7 48.8 29.6 342.8 114.6 9.8
;| 100mg/man (ug/m)) +169.1 | +65.7 | +42.4 | +32.4 | £199.8 | X111} +8.2
X 2/day Cumulative recovery 33.7 50.7 59.2 67.0 50.7 69.3 72.2
(%) + 5.8 | +11.5 | +13,6 | +17.9 | £10.7 | 14| +15.1
T, E—7 ;=) M RE b 3.75, 5.09, 5.49
Table 6 Pharmacokinetic parameters of HBK pg/ml LML AEREENED bR, mepicizid
(Step IM-3, 7) '
P Mean £ S.D. 5 12 Mk Tiz, I ORE LLBHOREN 2T,
Step| Dose | Ko | Kel | Va4 | TH 7 AUC X HLMERI Table 3 1C /T X 5 I ¥3M (T
-1 -1 .
(hr™*) | (hr™*) |(1/man) (hf) (hr yz/ltd) 1/2) v 2~3 BT o7 ¢ ) MG Y
3 lmg//dk_g 6.04 | 0.25 | 17.16 | 2.76 16.0 BOERE KEich o 129, AUC K2\ T $ 15.2,
X2/day | +0. .01] +1.82| 0. +0.42 .
2098 £0.01] *1.82] 0.1 22.8, 30.4hr-pg/ml &, FARKFESARCED Hh
7 100mg/man { 3.71 | 0.34 | 14.9 | 2.04 20.4 $=
X2/day |+0.92|+0.04| £3.0 |£0.23| *6.3 -° _
Reagftico\v iz, Table 4 ©RT X 51, Bbilk
Fig.6 Serum level of HBK (Step IM-5,8 1~5 days)
(ug/ml)| ] °
4 ay i J“ e——o Step 5
\ Omm=a Step 8
-~
"'n
1 '. \ !
! I
. I
I | \ f |
0.5 ] \ | 2
| |
[} \ | \ |
A TR T T
o [+
|
|
) b
1 1 1 & 1 1 Il 1 L 1 il 1 A 1 1 A 1 L L 1 A § -
2 4 6 12 %12 % 12 Y5 12 %5 12 5 1235 12 Y% 12 2 46 12 (hr.)
Day 1st 2nd ard 4th 1st otk
Step ;’; Tat 2nd 3rd 4 th 5 th 6th 7th 8th 9th 10th
Dose N 1o a]eful sl afulufn[sJolsulsJulw]uls]uls[rJa]efs]n][x]n
s Ing/kgx2 R 0.34) 4.0 o5 s.06( 0.5 432 0.00| 3| o.0] s8] o] wsa| enaf 6| omf s2| 3| 2| 20f v 1 5
feyxsap | s10)|s0n|20m|t00|  |zom{ze $0.00| £0.06| 20,08 £0.8) 20.05 £0.61[+0.08| 0,28 £0.08] £0.48] £0.00] £0.36] 20.08] 40.61| £0.08| 10,15 40.05| z0.03| 0.8 i
. 100¢/men A8 4 (o1l 05| L | 6.27( 691) S| 0.5) 6.05 0.03| 502 0.8 45| 0.25) S.u| 0.09) 40| 00| 6| 0] 55| S| LA 1y} 0@ 0| e 05
XdayXSdays | £2.39] £2.23| £1.47) £0.46]| £0.08 £1.00{£0.42| £0.33{20.08| £0.67| £0.01 (£0.51| =0 06| +0.63| 20.08| +0.77| £0.05| +1.00{ +0.12| £1.07] +0.04] £1.38[ £1.20{ £0.8 0.1 £0.04 [ 20.01{<0.60{ £0.1
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Table 8 Pharmacokinetic parameters of HBK (Step IM-5, 8) Mean 8.D

Ka Kel vd ™ AUC
Step | Dose (hr™) | (br™*) | (1/ man) | (hr) | (hreug/m})

8.11 [ 0.38 19.3 1.93 8.43
+3.38 | £0.10| *1.8 | £0.48| £2.42

5.47 | 0.25 15.3 2.99 17.16
+5.00 | £0.08| +3.2 |£0.82| =£6.82

2.73 | 0.45 | 16.3 | 1.54 | 15.27
‘+0.25| £0,08| 6.9 |£0.16| +6.17

3.74 | 0.47 13.3 1.50 16.66
+0.67 | £0.05| *2.9 |x0.15| +2.68

Img/kg | 18tdey (1st 1nj.)
5 X 2 / day
X 5 days

5th day (9 th Inj.)

100mg/man 1 st day (1st Inj.)

8 X 2 /day
X 5 days

5 th day (9th Inj.)

Fig.7 Serum level of HBK and DKB (Step IM-6,6-DKB) (1~5days)
(ug/ml)

4

o——e HBK

\
\‘ o——o DKB

i
|
|
|‘
| |
|
|
|
|
|
|
|

Dey 1st 2nd
Step Time %br [ 1 12 A

HB 518 5.5 O] 0.20] 0.0] 5.91] 0.5[ 0.0
‘°°"'">'<"§5‘_5.”"" +1.19 | 41,03 02| £0.61] £0.17[£0.00 | £0.78 | +0.10] +0.00
DKB AT 53] 250 133 0.0 .0 5.81| 0.33] 0.00
1°°=-/;';;__>;_1/"¥ £0.71| +0.66 | £0.89 | £0.12| x0.12| Tr. | 0.0 0.00
3rd ath 5th

¥ 1w [a | %511 a | K11 12 T4

L% 0.8 0.0] 4.8 0.32] 0.00] 8.53] 5.0] 26| I.
+0.74] +0.11 | 0. .00 | 4116 +0.68 | +0.37 | +0.07 ) +0.17 | +0.101

2| 0.37] 0.00] 6.02] 0.37] 0.00] 62| 6.79] 3.8 1

+0.44] £0.09 | 0. ) 0.30] £0.25 | +0.45 | 0.

ooy

Er, #E5% 2~4B5R ¥ 7o, 0~2 R BEEY R KT o ot
L, FOHEROREBE &L BT 5, 12~24 BR 2) - 1H2@E#E (step3,7

CEWTH, ToisB pg/ml OREXR LIS, ¥l K step3 & 7 Oifish XFRPMEDOKRY Fig.5, ¥
PHERICOVTiE, 24 BERITWFho RERECI\WT LU Table 5 kkRdo

IRE T0% OERRL, 07 ¢ EEGREYEE M RECOWTIE W F R O step b 2EEHED
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Table 9 Pharmacokinetic parameters of HBK and DKB
(Step IM- 6, 6-DKB)
Meaq * S.D.
Suop Dase Hmetery Kel vd ™ AUC
drug\ daysg (™) | (he™) | (1/man) | (br) | (hr-ug/mi)
Lat| 295 | 039 | 13.0 | 1.9 22.1
100mg/man X 1/day| 1o +0.66 | £0.16 [ 1.1 |t0.65| 8.4
X 5 days s | 227 | 046 | 152 | 151 14.4
] +0.75 | £0.06 | +1.8 |+0.17| 0.0
2.71 | 0.48 | 15.0 | 1.47 14.4
1st +1.9
100mg/man X 1/day| oo o +0.24 | £0.08| +3.7 |£0.23 .
X Sdays s | 420 | 048 | 17 |18l 19.9
+0.87 | £0.06 | +0.4 |£0.16| =+2.4

Fig.8 Serum level of HBK (Step DI-1,2,5)

(ug/ml)
10

o—o Step 1

5' o——=—0 Step, 2

—— Step‘S

0.1
Step Dose K ¥ | %|1[1Xk|1%] 2 )84 |6 |12
1 TSeg/man X 1/day 1] 60| 5491 4.9 3.2 175 0.86| 0.3
{B0uin.} 10.12 £0.12{£0.19[ £0.15[£0.16 £0,)6(£0.14] £0.05
100mg/wan X 1/day % 15| 68| 455 416 A0 Ler| 015
2 . $0.17 +0.93{40.06[£0.04]20.22 £0.26]40.2 | £0.04
Tmg/manx/day | 4 41| 6.76] 4.86| 3.45 2.% 162 0.72 0.10
5 (0min.) 40.60| £0.50[ 0.3 £0.76 +0.66 2044 £0.19] 2003

peak i Th b 1pg/ml BV, FOHEBICAZL
el oo RepdkftizovTh, 1EHE2EEE K
0% & #E XA bhich - teo BT EMIMITIL Table 6
AL f- 2% step3 @ T1/2 24y 3650, step7 0 T
1/2 1349 2 Bl T, BEREG & AROMETH - 1o

3) #Ek- 18 2[E5 BM#EKES (step5,8)

step5 ¥ X1 8 DFER% Fig.6 ¥ XU Table 7 o
To MAPEOWTIZ, WTho step 3 1HE»D
S5EEEC BIERABEDAX— v CHEBL, ERER
AD ORI 5 1o

—%, RWPhkRL, HERHEYER 5 EW, b
T LR L. BEREAIED ORI, ok, step5 T
i3, B5MKTH 11 BE T, step8 TIXHFERTHE

PR C& 7 < 72 % ¥ TRPBRE ORITE LR Lo
ZOfER, step 5 T, RPMEGBMESRT 2 8%
iz 22.5ug/ml, 3 H# 12.9 pg/ml, 11 H# 1.1 pug/ml
ZRL, BHEOBEL T VHRIhDZ LR
Ehic, step 8 TIIBMMEEMRTHR 21 AtkE TORK
BEtER Iz, BMREERT 12 B cothdr b, b¥
M 5% M Liced Eleh ot A4y P ROREIE
Tit, BRBERTH AR TREBARELTE -
o

step 5 DB HFMEFCH ORI T2 X1 BB
L£¢ 1.93 B, 9EE#HE T 2.99 BME 9EA DN
EL, 7o AUC 4 1[EE D 8.43 hr-pg/ml ©2xf L,
9B E A% 17.16 hr-ug/ml & KBl TH o 7o L L,
step 8 Ttz DHEMIZE - 7c{ ZbhT, T1/2, AUC
EHIEEREEIEERS L e 2 BD otk
(Table 8),

4) f#5i - HBK & DKB DMiEi#Et (step 6)

step 6 © HBK ¢ DKB 1@ 100mg/man, 1H1
B, 5 HARMGEHE 2TV, TIRF OBINSE: & i
&Eﬁf L"'C.o

Fig.7 iwrt X5k, mPREEBIIREL LR
BThHotoo T Table 9 kR LE-EBHENER S
T1/2 W Tho¥Kd 1.5~2 B CRHicEL2RD I
Mhotos

Rebkftic oV T, Table10 wRT X 51, 1R
KOSk <, HBK T1E&EEH 24 R T 61.1%,
DKB ¢ 59.8%, 5E#5% 24 B CEh£th59.6%,
62.6% TH -1

5) JATEMIE - BiE#HS (stepl,2,5)

step1,2,5 DR % Fig. 8 wind, 58 & 5k
xFhFh 75mg/man 60 4y, 100 mg/man 60 4y, 75
mg/man 30 4T 5,

BREMPRE L, WThd ARBERTRICELH,
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Fh#h 6.80, 7.56, 6.76 ug/ml TH Y, %01 dedod]

g |[FeS|efez|es X0 & REIEET BRRTH - o
H ST H|SH|BH|IBAH T1j2 12, %h®h 2.81, 2.09, 2.20 BT, IR
§ Bloelanlma|en D 2~3 WML B> o (Table 1D,
INERIERIE S E3- e gh L ASERS X b REFC, 24 BBIE TO RRE
0l 0 || IX®iz, £hEh 80.1, 85.7, 84.1% TH -1 (Table
HAEAESHESAE A E- 84 12),
S DY P P D 6) LM - ARERL
‘L g_ﬁ gfl BTl8 s step 3,4 DfER% Fig.9, Table13 % X X 14 LR
PRy Py ey e B, +, £h¥h 1 @& 75mg, 100 mg % 60 Sh it TR
REREIFR IR EIEE: WiEL, 1A 2ES5 BMEE L
il Rl Bl il il AERERBS 52, ERERED DRI >R, ¥
Msslod|zdlze 7o, step 3 » T1/2 310 AREHIC2.24 B, 9
s[B|TH|mHEHIA BH5RIC 3.03 B5M, stepd 1%, FIHRIC 2.6 M,
81" Bleglaslanles 2.28 BT, Wb 2~3 BEMORE TH - 1o
] oS H|AH|wH|wH ¥7, SHE¥CORP H M K2 £ h £ h 80.8,
‘:i S|~ |m@|wtia~ 77.7% TH-710 :
| |&|EF =N |ET 7) EIA % X0 HPLC it BMEHR
f S T EIA 3 XUf HPLC i X 3 BTEICOVTik, AMMIE
@ LgF|ef|ET|s ] REF O— o MMV T~ 2, Fig. 10 1R
2 < o < al_= ryrvFhb DML,
a Sle @ ~ Q|- g :
Tl &g |2R |5 . % =
¥ oSl eloelaala= KRB HT B MO KEERRICKL T, HBK
z REFEEIERES RRERDT EEGFRAEHREAELC L. LHE
g - . VYR L ARBEA TV 5, 4, bhbhit
| |T|ed|=g|z3|2s RFAAS FEBELEN 35 &I, 1.0~2.0mg/kg 7xb>
H ST HTAHE A L 75~100 mg/man % #5E# X O ARMECRY L, &
E ? meledlei|e ; Foe b 53R M & RIS L BRIV TOK
S| [elTHTHTH A HaAT7E - o
R RN PR B P ZORR B - RERS XCERREAKCE, B
F |7 S H[FH[EH]EH BRI BRT 5L %1 bh s Bk REE B
= HEEIEH BRI R BT, ARORLEYHBT BT LA TELD, 26
~|SH|FH|FH|®H (step8 » 100mg/man 1 B 2[E 5 BREGER) Kkl
Elo®|m®| oo THERERRD 5 5T RUEKCENFELRERT
REFERIDRIER: 1 RSB A BB bhts, CheowTi KE
- === B By LR Y, B HE LR
Zoox | 8| K TR, Thid - TARC Y 3HBEOKE
| g " Lr#Fz e, SROBKRIICE Tt WA
SlF| 2% | 28 ROHBCHHTERSNBETHS 5o
iy | 283 MERED E— 7 (B A (L 15, 2mglkg, 75,
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Tale 11 Pharmacokinetic parameters of HB K
(Step DI-1,2,5) Mean £S.D.
! K' Kel Vd TKS AUC
Step Dose (he)| (he=) | (he™) | (/mam)|  (br) | (hrerg/ml)
L | Tome/manx 1/day | 0.3| 0.61) 0.47| 12.72 2.81 18.7
(60min.) +0.28 | +£0.30 | £0.02| *0.32 | £0.09 + 1.4
o |100mg/manx 1/day| 1.43| 1.82/ 0.66| 1245 | 2.09 22.0
(60min.) +0.42 | £0.35 | £0.08 | +1.00 | £0.33| £ 2.0
5 75mg/man X 1 /day 1.95 1,65 0.81 14.35 2.20 14.8
(30min.) +0.75 | £0.41 | £0.23 | +1.97 | +0.38| =+ 3.2
Table 12 Urinary excretion of HBK (Step IM-1,2,5)
Step Dose 0~1|1~2(2~4|4~6|6~8|8~10]10~12 | 12~24hr
Urinary levels 13.1 18.0 15.3 6.7 2.2 1.7 0.9 2.1
1 75mg/man X 1/day (ug/ml) +0.9 | *£3.4 | £1.3 | 1.5 | £1.2 | £0.7 | £0.4 | £0.8
(60min.) Cumulative recovery | 17.5 | 41.5 | 62.0 { 70.9 | 73.8 | 76.1 | 77.3 | 80.1
(%) +1:2 | £5.7 | £5.7 | +4.0 | £5.0 | £4.1 | £3.6 | *2.8
Step Dose 0~1|1~2|2~4|4~6|6~8|8~10|10~12 | 12~24hr
Urinary levels 25.0 19.8 | 19.9 | 10.7 3.2 2.9 1.8 2.4
) 100mg/man X 1/day (ug/ml) +1.0 | £3.0 | £2.7 | £1.9 | 1.6 | £1.1 | £0.9 | +0.8
(Gomm‘) Cumulative recovery 25.0 44.8 64.7 75.4 78.6 81.5 83.3 85.7
(%) +1.0 | 2.2 | 0.9 | +1.5 | £0.9 | +2.0 | £2.8 | +3.6
34|56 |78 ]9 |10f1m]12]13]14]15]16day
C;':zt‘j:‘ 87.9 | 89.690.8 [91.7| 92.4 [92.9]93.6[94.1]|94.5]094.8]95.0(095.3]95.4]095.5
(%) | £4.0] £4.7) +4.9| 24.6| £4.5| £4.3] £4.3| £4.3] £4.3| £4.2| £3.9] +3.7| £3.7| £3.8
Step Dose 0~3%|%~2]|2~4|4~6|6~8|8~10|10~12|12~24hr
Urinary levels 10.3 21.7 15.8 7.9 3.0 1.6 0.9 1.8
75mg/man X 1/day (ug/ml) +1.6 | £1.8 | £2.7 | £1.0 | +£0.7 | 0.4 | 0.4 | +0.1
5
(30min.) Cumdative recorery | 13.8 | 42.7 | 63.8 | 74.3 | 78.4 | 80.5 | 81.7 | 84.1
(%) +2.2 | +4.1 | +4.3 | 4.6 | £5.2 | £57 | £6.1 | +6.0
Table 13 Rharmacokinetic parameters of HBK
(Step DI-3, 4) Mean + S.D.
S o K. K2 Kel va | T8 AUC
tep se (he=) | (he™) | (hr™*) | (/man) | (br) | {hryug/m))
Lstday (1t Ty | 080 | 1:07 | 0.1 | 14.22 2.24 14.7
75mg/manx2 /day | 1509V (1stAni)t 4 091 +0.45 | £0.09| +£3.19 | £0.39 | £3.0
3 X 5 days ) 1.38 { 1.11 | 0.59 | 15.20 | 3.03 19.2
(60min. . . . . . . .
Sthday (9th Ini.) |\ oc ) 4o 11| +0.08 | +2.17 | +0.01 | +3.4
L stday ) 1.14 | 1.05 | 0.63 | 16.82 2.69 19.5
100mg/manx2 /day | 15tda¥ (1stIni) | 4o col 099 +0.04| +1.33 | 20.21 | +1.2
4 X 8 davs 2.73 | 1.73 | 0.85 | 11.97 2.28 24.1
(60min.) ) . . . . . . .
Sthday (9th Ini) | )l 4006 | £0.34] 100 | +0.45 | +2.6
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Fig.9 Serum level of HBK (Step DI-3,4)
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Mean +S.D.(ug/ml)
Day 1st 2nd
Step |- . 1sf ' 2nd 3rd 4 th
Dse ol %11 [i]15] 24 [s|n]n]o]1|u]n
T5mg/manX2/day] 3.26| 5.54| 4.43| 3.60] 2.74| 1.38] 0.66] O.11| 5.52| 0.18| 5.3[ 0.13] 5.5
3| XSdays(6min) | £0.36 | £1.18 | £0.97 | £0.64 | £0.66 | £0.25 | £0.13| =004 | £1.14 | £0.02 | £1.27 | £0.04 | £0.97
100mg/manX 2/day| 4.25( 6.65| 5.23| «4.02[ 3.09] 1.80] 0.97] 043 S.84| 02| 7.82] 0.17] .77
4 | XSdaya(60min) | £0.30 | £0.65 | +0.42 | £0.39 | £0.01| +0°20 | £0.90] 20,01 | £0.39| 2010 | £0.22] £0.02 | £0.49
3rd 4th 5 th
5 th 6 th 7 th 8 th 9 th 10th
oJrJelulor o[t ik 2l4]s [n][mn
0.15] 5.55 0.20] 5.09] 0.23]-5:39] 0.19] s.11] 0:22] s.84[ 5.96] €.40] 3.75] 2.72] 1.9 r.07] 0.;1] 5.6
+0.04]£1.36]£0.01|£0.98|£0.09|+1.26|20.00+ 1,05 |+0.06(+0'55{+0.78|0.80(+0.83| £0.43| £0.38| £0.21 [ £0.01| +0.78
0.30] 7.77] 0.19] 7.49] 0.28] 6.98] 0.20 7.45[ 0.38] 5.62] 8.27] 6.5 5.11] 442 2.08] 1.%] 0.9 8.4
+0.04|£0.85(£0.03)£0.83| £0.06(£0.94 | £0.04| £0.91 {+0.12] +0: 23] £0.38 | £0.56| +0.82 £ 0.3 to.azltm +0.07] +0.98
Fig.10 Correlation between serum levels of HBK
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PHASE-ONE CLINICAL STUDY ON HBK

Takasur Yamamoro, Masaru Kovama and Kencur NAKAGAWA
Department of Internal Medicine, Tokyo Kyosai Hospital

Tolerability, absorption and excretion of HBK were investigated by administering it intramuscularly
(im) or by intravenous (iv) drip infusion to 85 healty male adult volunteers. The dosages were
1, 1.5, 2mg/kg, 100 mg/man for im injection and 75mg/man, 100 mg/man for iv drip infusion taking
an infusion period of over 60 or 30 min., respectivily.

1. Any Serious finding thought to be due to HBK was not seen for such investigations on tole-
rability as objective and subjective symptoms, physical examinations, general hematological tests,
serum biochemistry and urinalysis. In. clinical laboratory tests one day after the completion of the
administration, one case was positive for granular casts but the correlation of this with HBK was
unkown. It was thought that care should be taken for this in subsequent clinical trials.

2. There was dose-responce relationship between the dosage and serum levels and the maximum
serum level was 3.75 to 5.49 ug/ml for im injection and 6.76 to 7.56 ug/ml for iv drip infusion. The
serum half lives were 1.5 to 3hr for im injection and 2 to 3hr for iv drip infusion. Changes in
serum levels at the time of daily consecutive administration did not show tendency to accumulate.

3.¢ The 24-hr urinary excretion rates of HBK were 60 to 70% for im injection and 70 to 85% for
iv drip infusion, showing similar results with other aminoglycosides.



