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1 H AR OBBBABRE D 2 Fic HBK R, SMEABC L 5 SEESIRNBREA LT
Te\, bioassay, EIA, HPLC iz X b MiW-hilBE, ReFIREEHBITE Lizo 3 MO i rAMERIE S
DT EIA JIBEL IR S KE LT TEEMES® <, HPLC WEME: EIA &FUos &

bH 50N FME TIXME, RERETHERDC 22 &ﬁ» ~ 1, bicassay {HIZIXHD2H B D,

FEE KT,
EIA X% 75mg & 100mg ’m;i_:tn#o HBK R 3B 30 246 C 3.7 ug/ml & 4.9 pg/
ml &7 ) RS R DR, 100mg/1 h MIRAIRE AR ORI HEIL 6.6 pg/ml TH =R, 25

R X RROHHER & 121ZFA% TH - 2o HBK 100 mg #5501k RE#B A& D DKB, -

¥ XU AMK BiEER; & IEEMUTH » 7o HBK 100mg & FOM 1g #RBEIC 1 BRI CRIRAICHE
ALLBROER LR MM FRE I EMEERARE L IEAKETH - T

EIA QUi X 5 8 R¥MItk ¥ T HBK [RepEINEL T4~94% OMichh, FOM LEtA LT
B d ZoRERICD - oo

EIA JIEME#MM L1 HBK oPHmEhBED Ty IMIFAE AR T 1.55 B, 56
1.51 B¢}, FHMERE s 29 HAKIZ 14.6, X0 15.71, body clearance i 108.9,

t

HBK 21 fric aminohydroxybutyryl %% #H3 %
dibekacin (DKB) 0¥ ¥tkC, P. aeruginosa %4

¥ X 09120.1 ml/min, renal clearance {% 99.5 3 X7 90.3 ml/min G - 7=,

Table 1 Background of healthy volunteers

Subject Age | Height | Weight | Body surface| Ccr
5 - ubjec area
Zrﬁ"ﬁ’i"l ABHIRE Y LT gentamicin (GM) % yrs)| (em) | (ke) fedy (ml/min)
amikacin (AMK) ! RE#VWHEHERL, AMK o Group A
BHEE L XXX MEYRTC & b5, DKB £ GM No.1 | 20 | 182 80 2.01 101
D ERCIRRVHE Y THY 7 3 JBIERTH No. 2 | 20 | 178.2 | 60.5 1.76 91
F 3N No. 3 | 21 | 174 70 1.84 94
No. 4 18 | 174 62 1.75 95
BESRBERABMREN 8 £ic HBK omi, >
ﬁﬁﬁﬁﬂf)\, fosfomycin (FOM) k oﬁmtﬁfr‘t‘, Mean 177.1 68.1 1.84 95.3
{A ¥ P IR BE 12 bioassay, high performance liquid chro- Group 5B 20 | 180 66 L8 o
. No. .

n}atography (HPLC), enzymeimmunoassay (EIA) No. 6 | 19 | 176 65 1.80 103
TREL, EAR, EREOLKLAERC X 5 HEM No.7 | 19 | 165 58 1.64 114
Obt&’ﬁ.’ﬁfiofio No. 8 18 | 172 62 1.73 99

I. R &EFE Mean 173.3 | 62.8 1.75 103.5

1L »g

Table 1 i LIcthl ORERABRE L B 44£02
B, ft8f T, ARIMCOEME (RORE Hdb, Hi,
AR, fMBO, F##EKRE (GOT, GPT, Al-P,
ChE, LDH, LAP, r-GTP), % # f& #& & (BUN, S-

Cr, Cer), ®R (B, 8, urobilinogen, #if1) #4577
W, 2HREORNE LR L,

2. #5¥%

ABD 441t HBK 75mg & 100mg OfEE, X
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Table 2 Serum levels of HBK in healthy volunteers of group A after intramuscylar injection
and 1-hour intravenous constant infusion

MAR. 1986

{1) HBK 75mg, im. (p/mD)
Time(hr) , o
0.25 0.5 1.0 1.5 L 2.0 3.0 4.0 6.0 8.0
Volunteer  Assay
Bioassay | 4.3 4.6 4.3 3.4 2.8 2.0 1.2 0.5 0.3
No. 1 HPLC 3.7 3.2 2.8 2.2 1.3 0.3 )
EIA 3.8 4.3 3.5 2.9 2.2 1.6 1.3 0.4 0.2
Bioassay | 4.4 5.6 5.4 4.2 2.9 1.9 1.1 0.6 0.3
No. 2 HPLC 4.0 4.5 3.2 1.9 1.5 0.5 0.2
EIA 4.0 5.2 4.2 3.4 2.4 1.7 1.3 0.3 0.1
Bioassay | 2.6 3.2 3.6 3.1 2.2 1.6 0.9 0.5 0.1
No. 3 HPLC 2.1 2.1 2.0 1.7 0.5 0.3
EIA 2.0 2.6 | 2.9 2.6 2.1 1,6 0.7 0.2 0.1
Bioassay | 2.7 3.3 3.5 3.3 2.5 1.9 1.3 0.8 0.4
No. 4 HPLC 2.0 2.3 2.0 1.9 1.7 1.1 0.7 0.6 0.3
_EIA 22 | 2.6 2.9 2.3 2.1 1.3 1.3 0.4 0.2
.Bioassay | 3,5%1.0 | 4.2%1.2 | 4,2£0,9 | 3.5+0.5 | 2.6+0.3 [ 1.8+0.1 | 1.1£0.2 | 0.60.2 | 0.320.1
r;"’r')‘ " HPLC ‘ “13.0%1.2 | 2.4+0.6 | 1.9%0.2
e EIA |[3.0%1.1]3.7+1.3|3.4%0.6 | 2.8+0.5 [ 2.2+0.1 |1.6+0.2 | 1.2+0.3 | 0.3+0.1 | 0.2%0.1
(2) HBK 100mg, i.m. (ug/ml)
- Timethr)| . ' .
0.25 0.5 1.0 1.5 2.0 3.0 4.0 6.0 8.0
Volunteer  Assay ' R !
Bioassay | 3.5 4.3 4.5 | .37 2.9 2.3, 1.5 0.6 < 0.3
No. 1 HPLC 4.0 5.3 5.1 4.2 3.7 2.0 1.9 1.4 1.2
EIA 3.1 4.0 4.1 2.4 2.1 1.5 0.9 0.5 0.2
Bioassay | 4.2 6.2 5.9 4.6 4.0 2.7 1.8 0.8 0.4
No. 2 “| HPLC 4.0 5.4 4.6 3.3 2.4 1.4 1.0 0.8
EIA 3.5 . 5.3 4.7 4.0 2.5 1.8 1.0 0.3 0.2
Bioassay | 4.4 6.0 5.0 4.0 3.2 1.9 1.2 0.6 0.3
No. 3 HPLC 5.2 5.6 4.7 4.4 3.1 1.6 0.9
EIA 4.0 5.0 4.5 3.7 2.3 1.6 0.7 0.3.. 0.2
Bioassay | 3.8 5.6 5.0 4.0 3.5 2.4 1.9 0.8 0.4 =
No. 4 HPLC 3.6 6.0 5.4 4.7 3.5 2.1 2.0 0.8 0.4
_EIA 3.4 5.3 4.6 3.4 2.9 21 | 1.3 0.3 0.2
_ Bioassay | 4.0+0.4 | 5.6+0.9 | 5.1+0.6 | 4.140.4 | 3.420.5 | 2.330.4 | 1.6%0.3 | 0.720.1 | 0.3%0.1
Mean ' SRR EEaE Bl oy . M
15D HPLC | 4.2£0.7 | 5.6%0.3 | 5.0%0.4 3.4%0.3 1.240.4°] 0.8+0.3
e EIA | 3.5%0.4 | 4.940.6 | 4.5%0.3 | 3.4%0.7 [ 2:5+0.3 | 1.8+0.3 | 1.0%0.3 | 0.4+0.1{ 0.2+0.0
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(3) HBK 100mg. 1-hour i.v. infusion (ug/ml)
Time(hr)
0.5 1.0 1.08 1.25 1.5 2.0 3.0 4.0 6.0 8.0
Vohmreer Assay
Bioassay| 4.7 8.2 7.2 5.3 4.6 3.9 2.4 1.7 1.1 0.4
No.1 | HPLC 44 6.7 5.5 5.3 4.5 2.0 1.8 1.2 0.4 0.2
EIA 4.6 7.3 55 | 4.8 4.4 2.8 1.9 1.3 0.7 0.3
Bioassay| 5.8 8.4 7.1 6.3 5.9 4.5 2.8, 1.9 1.1 0.5
No. 2 | HPLC 4.6 7.6 6.2 5.5 4.9 4.5 2.1 1.2 0.5 0.1
EIA 5.2 7.8 6.7 5.8 3.9 3.0 2.1 1.0 0.6 0.2
Bioassay| 4.1 6.6 6.1 5.7 4.5 3.6 2.2 1.7 0.7 0.4
No. 3 | HPLC 3.6 5.8 5.6 4.8 3.6 2.6 1.5 1.1 0.5 0.2
EIA 4.0 5.2 5.2 4.4 3.8 2.1 1.6 0.5 0.5 0.1
Bioassay| 5.6 8.1 7.4 5.5 4.8 3.5 2.4 1.5 0.7 0.4
No. 4 | HPLC 3.8 6.6 6.6 5.8 4.6 3.6 2.0 0.9 0.4 0.2
EIA 4.5 6.9 5.7 4.8 4.4 2.9 1.9 1.3 0.5 0.2
M Bioassay | 5.0+0.7 | 7.8+0.8|6.9+0.6|5.7+0.4[4.9£0.7|8.9+0.4|2.4+0.3]|1.7£0.2| 0.9+0.2(0.4£0.1
i;“r‘)‘ HPLC |4.1+0.5/6.7+0.7]6.0+0.5[5.4+0.4]4.4+0.6{3.2+1.1{1.9+0.3|1.1+0.1|0.6+0.1|0.2+0.1
e EIA |4.5+0.5(6.6%1.0{5.8+0.6(4.9+0.6(4.1£0.3|2.7+£0.4|1.9+0.2]|1.0%£0.4|0.6+0.1(0.2£0.1

Ut DKB & AMK 100 mg DOfFER TV, X bicikkt
A% (UNITA I # B, Braun Melsungen Appar-
atebau #3) %A\ 100 mg ZEEEE T 1 Bl CHIRA
A L, BRD 4Kt HBK & FOM $tRBEDHEE
DENERRSY 25 BT HBK 100mg Bij, FOM 1g
By, HBK 100mg & FOM 1g B AR YRR OFE
A CEEE T 1 B THIRPICHEA L,

3. BRI, ERIKEE

#EEIG UC Table 2, 3 1ok LickEic 8 BeRIE
¥ T 9~10 [l L, M 258 Lico RIGHERICIX
ARk 2, 4, 6, 8 RMETRER L, BIRPIEAR
CIREARTR (1BHD) il SREIMEE T
—20°C TfiRrE LI

4. BRARERER

Btk 4 A& b bioassay *17/c\yy, HBK (X EIA,
HPLC $inx CTRIE Lico 7cX L, ABo HPLC i3
MFEL T, bioassay & EIA BIE DK - fBPE T
B Licicw, BEHAFRE L C—HRE TRV eb on
Hoto

bioassay : HBK, DKB, 3% X1* AMK X Bacillus
subtilis ATCC 6633 »RAREL L, BREA TS # =
Mycin assay agar arei (Gt3BUI) %», ARAEFHR I
0.1M v vEERBEIK (PHS8.0) XAV2%@» » 7k
T -1 fids, b FAFRBOFRTIMBEEAS —
A S BFA Lico

FOM {3 Proteus sp. (MB-838) *RRE & L, BE

RE#EM i Nutrient agar (Difco) %, FRE B & ¥
0.05M IV RAEMESTK (PHT7.0) XAV-2HEH »
TEC T~

HPLC : 3%t 0. 4 ml .= p3#3#E#E - L < DKB o M/15
Y v (pH 8.0, MM DPA ik 5pg/ml, ROBE
(% 50 pg/ml) 0.4ml %fnx, XHBELIEK, £
@ 0.6ml % bed volume 1ml @ CM-Sephadex (C-
25) H T ARMDT, TOK, 7 2% 0.2M NagSO,
2ml T B L, X512 0.01N NaOH #41r0.2M
N2,SO, 0.5mi TPk, R 2.5ml THH Lic, #
H#iz 1N HCLO0,025ml #fnx icth, RREEEL, &
BEx 0.4ml DFRFKCENML, £D 104 % HPLC 1
E]\ Lo

BBIEAEA P T X h Ty, HPLC JlE S
BTFTEDEEDTHoT

# 54 :TSK gel ODS 120 A CREWETH) S5¢ ¥
foix 10 g, 4 ¢ X 250 mm

7uv#H 74 TSK gel ODS 120A, 5pu ¥7ix 10,
4 ¢ x50 mm

BEhHE : 11 i NagSO, 28,41 g, PIC reagent B-7
(Waters Associates) 25ml 35 X ¢ pH 10. 00 Titrisol
buffer (E. Merck) 20 ml #&tsKEHK

BEHFOE : 1 ml/min

5~ (o-phthalaldehyde, OPA) ZRIK: 1/ dhic
Fluescin (E. Merck) 20 ml, 2-mercaptoethanol 4 ml 3s
T vt pH10. 00 Titrisol buffer 200 ml % &¥tr/KEK
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Table 3 Serum levels of HBK in healthy volunteers of group B after 1-hour intravenous constant
infusion of 100mg alone and combined with FOM (1 g)

(1) HBK 100mg, 1-hour i.v. infusion alone (ug/ml)
Time(hr)
0.5 1.0 1.25 1.5 2.0 3.0 4.0 6.0 8.0
Volunteer  Assay
Bioassay 3.5 53 | 4.7 3.2 2.6 1.6 1.1 0.5 0.2
No. § HPLC 5.3 7.7 7.0 4.4 2.9 2.3 1.4 0.4 0.4
EIA 3.8 4.8 4.4 3.8 2.6 1.5 1.3 0.4 9.2
Bioassay 3.1 5.9 4.7 3.7 2.8 2.2 1.2 0.8 0.4
No. 6 HPLC 3.7 8.9 6.0 5.5 4.8 3.3 2.1 1.0 0.7
EIA 3.5 5.3 4.7 4.3 3.1 2.1 1.3 0.7 0.5
Bioassay 3.7 6.8 5.6 3.9 2.7 1.8 1.3 0.4 0.2
No. 7 HPLC 7.2 7.9 6.7 5.4 3.9 2.4 1.6 0.8 0.3
EIA 5.8 7.9 6.8 6.0 3.4 2.1 1.3 0.4 0.2
Bioassay 3.5 5.4 4.8 4.0 2.2 1.7 1.2 0.6 0.3
No. 8 HPLC 4.9 9.9 6.8 5.8 3.3 2.2 2.3 0.9 0.5
EIA | 5.0 | 7.3 7.0 5.3 4.3 2.7 1.8 0.5 0.3
Bioassay | 3.50.3 | 5.8+0.7 | 4.9%0.5 | 3.7£0.3 | 2.6+0.2 | 1.8+0.3 | 1.2+0.1 | 0.6%0.2 | 0.3£0.1
’f;al‘)‘ HPLC |5.3+1.5|8.6+1.0| 6.6+0.4 | 5.3%0.6 | 3.7+0.8 | 2.6+0.5 | 1.9%0.4 | 0.8£0.3 | 0.5%0.2
- EIA | 4.5+1.0|6.3%1.5|5.7+1.4 | 4.9+1.0 | 3.5+0.8 [ 2.1£0.5 | 1.4£0.3 [ 0.5%0.1 | 0.3%0.1
(2) HBK 100mg, 1-hour i.v. infusion combined with FOM (1g) (ug/ml)
Time(hr) '
0.5 1.0 1.25 1.5 2.0 3.0 4.0 6.0 8.0
Volunteer Assay ] !
Bioassay | 4.0 6.1 3.9 3.9 2.5 1.7 1.1 0.5 0.1
No. 5 HPLC 54 7.2 5.1 4.1 3.4 2.1 1.3 0.5 0.3
EIA 4.5 6.5 5.7 4.6 3.1 2.2 1.2 0.6 0.3
Bioassay | 3.3 6.0 4.5 3.6 2.5 1.8 1.1 0.5 0.4
No. 6 HPLC 3.4 6.6 4.8 4.2 3.0 2.0 1.1 0.7 0.4
EIA 3.7 6.2 5.4 5.0 3.6 2.5 1.5 0.6 0.4
| Bioassay | ' 3.7 5.6 4.3 3.4 2.6 1.7 1.1 0.6 0.2
No. 7 HPLC 5.4 7.7 6.3 4.2 2.6 2.1 1.2 0.6 0.3
EIA 4.5 7.0 4.7 3.7 3.2 1.8 1.0 0.4 0.2
Bioassay 3.1 5.3 4.2 3.5 2.7 1.9 1.1 0.7 0.3
No. 8 HPLC 4.9 6.7 5.6 4.9 3.3 1.9 1.7 0.8 0.4
EIA 4.2 4.7 4.0 3.9 3.0 1.7 1.3 0.5 0.3
Mean Bioassay | 3.5+0.4 | 5.8+0.4 | 4.240.2 | 3.6+0.2 | 2.6+0.1 | 1.8+0.1 | 1.1+0.0 | 0.6+0.1 | 0.2£0.1
is";) HPLC |4.8+0.9 | 7.1%0.5|5.5%0.7 | 4.4%0.4 | 3.1+0.4 | 2.0£0.1 |'1.3%£0.3 | 0.70.1 | 0.4%0.1
- EIA |4.240.4|6.1+1.0 | 4.9%0.8 | 4.3+0.6 | 3.2%0.3 | 2.1+0.4 | 1.3£0.2 | 0.5%0.1 | 0.3+0.1
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Table 4 Serum levels of FOM in healthy volunteers after 1-hour intrayenous constant infusion of 1g
(1) FOM 1g, 1-hour i.v. infusion alone {ug/ml)
Votunteer T 0.5 1.0 1.25 1.5 2.0 3.0 4.0 6.0 8.0
No. 5 29.70 | 47.74 | 34.38 | 28.01 | 16.93 9.91 5.79 2.42 1.72
No. 6 30.35 | 48.59 | 3¢.22 | 3059 | 21.06 | 12.17 8.21 3.95 1.91
No. 7 33,91 | 56.17 | 37.48 | 31,91 | 21.42 | 11.86 6.66 3.03 2.04
No. 8 3110 | 49.33 | 41.65 | 34.5¢ | 25.42 | 13.99 8.25 4.01 2,05
31.27% | 50.46% | 36.03% | 31.26% | 21.46% | 11,98+ | 7.23% | 3.35% | 1.93%
Mean £ S.D. 1.85 3.86 8.48 2.72 3.53 Ler | ra 0.77 0.15
(Bioassay)
(2) FOM 1g, 1-hour i.v. infusion combined with HBK (100mg) (ug/ml)
Volupteer e 0.5 1.0 1.25 1.5 2.0 3.0 €0 | 6.0 8.0
No. 5 31.87 | 49.46 | 32.25 | 28.80 | 18.41 | 10.38 6.22 4.15 1.76
No. 6 2724 | 43.70 | 36.68 | 20.39 | 20.11 | 13.06 7.82 3.59 1.93
No. 7 33.98 | 49.04 | 35.85 | 28.55 | 19.29 9.64 5.84 2.63 1.72
No. 8 30.43 | 47.33 | 36.72 | 30.77 | 20.25 | 12.23 7.16 2.98 2.05
30.88+ | 47.38% | 35.38+ | 29.38% | 19.52% | 11.33% | 6.76% | 3.34% | 1.87%
Mean £ S.. 283 | 262 | 212 |  0.99 | 0.85 | 1.58| 0.90 | 0.67 | 0.1
(Bioassay)
7 <A ARWE * 1 ml/min FOM #&UrMi#b 5\ XRE¥AR L, ARCBEL,

¥ 25 : FP-110 Spectrofiuorometer (H & 4%4¥), Hg
5 v7, Ex:350nm, Em : 440 nm
t¥s, BEE SRL (ARv70 VZy VLV A 5K
S PU=) RBVWTEE LY,
EIA : HBK REMA* » + (H—(LEERAM) 2EH
L, ZH&ETTE-7Y TihbbTHANPRER
B TMTE DB AL 2~201 {E12, ROBAIHEUKT
2~40 S FRMLcHk M & [ &<, Thith BSA
0.1% %&8L 0.01M ) vBEHELEVCTHERL, £
D 0.1ml #Dh, TArVEHrRA7 > 2 —ETCHERL
7- HBK % # (1pg/ml) 0.1ml :%5E#H HBK Mk
01ml, H$IVF*A IS5y T-70 % 4% |ts0.001 M
) BEBERTCIOBCER LU EHA R R [eG M
0.1ml ¥z T, BE (20~25°C) T30 MM v+ a
- g v Lic#, K& LIHRK 2ml #inz T 4°C,
3,000rpm, 20 HREEROSRE L EEREYBRE Lico k&
LictkEc B P-= w721 ) VB 2F 1Y
v A) BE 1ml 2% T, 37°C T15 A v¥ .~
—o 2 vl K&TF 0.1N NaOH #%# 2ml #in
XB|EOIBHEL, RIEEEIEEE, ¥ 20 FHBECK
Blio £ERLIC P-=tu7 2/ —LORBOBEY
WL 405 nm CHIE Lico
By inx C3KH L ARRCAR L CFR LIcE¥EM
BOOWEREE Ui, hiERMBIMEL LTOR
TR 24, 21 f&, 201 DO 3RBOLORIEHL,
IRERORBOFERERCALR®TER LI, ¥
FOM #&bRpPc-owwTix 4B o HBK 5 X U

Wwhd FOM 3 HBK MEORTEKEO\C &
‘&EE?& LT\:o

5. EEEAMEIR

AR AR O M iR BE X two-compatment open
model X b, F-fFERFOLIIE one-compartment
open model & X H, Gauvss-Newron ¥ HV 72K DR
LB/ RBIT X D #E#T Lz, renal clearance i35
% 8 M ¥ CooRPEUNR ZFRM E T AUC (i
AR E - T IO TR L TRD I, frds, = DR
D AUC iz AHMEE L D L1,

II. B o

HBK B % ABCoVTix Table 2 i, BB
2\ Tt Table 3 iR Lo BE® FOM o bioas-
say X% IM+MEEx Table 4 KL, HBK,
DKB, AMK o bioassay i X 5 MEZiEHD X
NAE (BN » 1D C, Fig.1,2 = HBK p¥E#im
APBRE DL ER L THOREBEC X 2K E LB L,
38 H DREREI X » THbhic HBK [ EDH
Bg% Fig.3 @R Lo

ABFOBEATIZIROBH € HPLC JIEEN %S
il h o fe D TR MM HREC L 5 38 H ORE
O BT BRI EA ROV TDOR4TIeV, EIA JIE
i & HPLC JEMELIZIFHE LVMELE 7t » T—HK LA,
bioassay fHIIE£R¥ICE B T, ¥— 2 Tid 1pg/ml BE L
ftstce —H, BE®2[ED HBK BMIRME A Bacit
EIA JIEMER2EE b IFHLL, i, AFRONEMR
EVIIERE TH - epd, HPLC JUEM L EIAfEX Y
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Fig.1 Average serum levels of HBK in healthy Fig. 2 'Average serum levels of HBK in he'llthy
: volunteers of group A after intramuscular volunteers of group B after 1-hour intra-

_ injection and 1-hour intravenous constarit venous constant infusion of 100 mg ‘alone

" infusion » and combined with FOM (1g) ™
(”%(P” {ug/ml) ' N

A . . . . ' :
L I/\\"‘fmoml. 1ohour . lnf\lllqn(BiDlll'y) 8- “ ———HBK alone (HPLC)

100mg, i.m. (Bioassay)
100mg, 1-hour i.v. infusion (HPLC)

/|

HBK combined with FOM (HPLC)

iy
~ 100mg, i.m.(EIA) 1 EIA
g na 75mr:, llmm (Bioassay) £ /’/K \ HBK slone (EIA)
3 AN ' ' = | HBK combined with FOM (Bioassay)

il 75mg, im.(EIA) - g / VAN ,

100mg.:.1—honr i.v. infusion (EIA) 4 A \OA-HBK alone (Bioassay)
. \ 3 ]
| A
2/ 8 N L / i \‘ HBK combined with FOM (EIA)
N\
""" 2 \\\\
0 ; é 4 é I éhr. oS \-
Time ————

bRET, #ic 100mg WEERKICIR Y -7 T 20 o,
ml Ll EE{ETH » 7o, ¥ I bioassay fHIZLR(EH fah’ Time
& EIA BIBECEUTH »Tc0 U EOREMIRPIEA BEL-1

B0 HBK m¥lEwouTit EIARIER3mMED
2258 Li-RIEEA 8 5h, HPLC | EIA fHEA®E
(375 B, bioassay fHIEL 2 ERMOKTHHTo Th
B ORI 3 TR S KB LT\
AR®D 75mg, 100mg #5IE, 100mg, 1 BSEIMERALE
ABOTHMBRREYRLRE LRNEELB R
EIA THET 2 LHEROC— 71230 2 T 75 me ff
1EB5 3.7 pg/ml, 100 mg WEERF 4. 9.pg/ml T, ARKHE
WAk bhic (Fig. 1), 100mg, 1FEHMIRAEARD
¥ — /1% 6.64g/ml T, ARHEROL—7Xb 35%
YR LI, PHCRHELEERAROEBR ¥ &

HBK r@AL7 : » EH4EFTCH5 DKB, AMK &
100 mg 5 2ERS O i ik BE o H#ZI3. bioassay I X B T
LrER T3k rERRWEE L bR
(Fig. 4)o

BR-CHMi L7- HBK & FOM HtAsg, kb Eh
o BS O FIRS o0 e BE 0 LTV, AL b OF
Bl X MWt RE~DOHEFALEDT, HBERR
L RRRTeHEB ER LI

EIA CRI%E L7-A%, EIA >} HPLC CR®ELIBR
o HBK ReEIX% Table 5,6, Fig.5,6 IKAxL, bio-
assay b &7 37 D OMEED MBI ¥ Fig.7 ISRL

L. ABSEIBIci3# 1pg/ml, SESMMKIE 0.2 pg/ml  fo, RPMED HPLC WEE LM 3 B ¥
Fig.3 Correlation between serum levels of HBK by the EIA, the HPLC and theﬁ bioassay
(1 g/ml) (ug/ml) (ug/ml)
10r y—0.928x+0.0477 10 . 107
9( —0' . y=0.988x+0.187 y=0.833x+0.151
et 9 r=0.895 9 r=0.946
sl " gl n=173 al
. Q bF . 6}
= | . LS
= 5 L ~ /. =
(2] :QE 5 2 5 5F
4 4+ ne
3 3t 3l
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Table 5 Urinary levels and recovery rates of HBK after intramuscular injection
and 1-hour intravenous constant infusion

(1) HBK 75mg, i.m.

N

EE

Time(hr) 0~2 2~4 4~6 6~8 0~8
Volunteer ‘Assay #g/ml % Cug/ml % pg/ml % ag/ml % %
No. 1 'Bioassay | 226 43.4 90 20.9 58 10.1 36 3.1 77.5
TTTT O BIA 218 4.9 68 15.8 79 13.8 37 3.2 74.7
No 2' Bioassay | 170 47.6 55 2.1 16 7.7 34 2.9 79.3

"% | EIA 172 48.2 76 29.2 20 9.6 a | 3.5 90.5

No 3' Bioassay | 208 35.0 190 21.8 12 3.2 | 1 2.4 62.4
) - EIA 354 a5 209 24.0 18 4.8 | 18 3.9 74.2

No. 4 | Bioassay 66 31.5 108 18.0 43 8.5 ([ 19 3.1 61.1
' EIA 52 48, .| 15 19.2 44 8.7 i 24 3.9 56.6

) 190.0+ | 39.4% { 110.8+ | 20.5+ | 32.3%+ | 7.4+ | 25.0% | 2.9% | 70.1%

M;‘" Bioassay | "g77g 7.4 57.2 1.7 22.0 30 | 120 0.3 9.7

SD EIA | 199.0% | 39.1+ | 17,0+ | 22.14 | 403+ | 9.2& | 30,0& | 3.6+ | 740+

ol 124.8 10.0 64.7 5.8 28.4 3.7 10.8 0.3 13.9

(2) HBK 100mg, i.m.

Timethry|  0~2 ‘ 2~4 4~6 6~8 0~8

Volunteer  Assay pg/ml Yo - | pg/ml % pg/ml K7 pg/ml % %
Noj |Bioassay| 121 23.0 34 12.4 17 . 5.8 25 3.3 4.5
) "EIA 148 28.1 40 14.6 20 6.8 34 4.5 54.0
No. 5 | Bioassay | 175 45.5 108 22.8 22 7.2 3 N W 79.7
) "EIA 195 50.7 125 26.4 24 7.9 23 4.6 89.6
No.3 | Bioassay| 204 32.6 179 27.7 58 11.8 24 3.6 75.7
o EIA 228 36.5 200 31.0 66 13.5 0 30 4.4 85.4
No 4 |Bioassay| 512 43.0 190 22.0 100 9.1 55 3.4 71.5
’ EIA 558 46.9 205 23.8 87 7.9 67 4.2 82.8
) 1 a 253.0+ | 36.0+ | 127.8+ | 21.2+ | 49.3+ | 8.5& | 31.3% | 3.6 | 69.4%
Mean | Bioassay | “7611 | o3 72.3 6.4 384 2.6 i5.9 0.4 16.6
sD CEIA | 282.3% | 406+ | 1425+ | 240+ | 49.3% | 9.0+ | 385+ | 4.4% | 78.0%
S “186.7 10.2 775 6.9 32.7 3.0 19.5 0.2 16.2

(3'} HBK 100mg, 1-hour i.v. infusion t

, Timethr) |  0~1 Co1~2 | 2~4 4~6 6~8 0~8
Véljl‘pn:teer" ,;A:ssay" -;;zg/ml % pg/ml % pg/ml % pg/ml % ug/ml % %
No. 1 "| Bidassay { 599 30.0 | 695 19.5 269 22.9 80 10.1 44 4.6 87.1
> EIA | -473 | 23.7 | 715 | 20.0 | 35 | 30.2 99 12.5 49 5.1 91.5
No.p | Bidassay| 389 [.30.0 456 21.9 275 23.9 71 9.4 42 4.4 89.6
i “ EIA 438 33.7, | 490 23.5 303 26.4 83 11.0 44 4.6 99.2
No 3 |Bioaesay| 50 | 7.6 168 17.8 185 19.2 60 7.0 22 3.2 54.8
o 'EIA o '7.8 1195 [ 20.7 195 20.3 67 7.8 31 4.6 61.2
No. 4 Bioassay.|” 71 | 23.0 §. 167 | 22.0 .| 29 | 21.5 | 54 7.2 | 14 2.7 | 76.4
o “EIA 94 | 30.5 | 162 21.4 | 297 23.8 | 61 8.1 24 4.7 88.5
M Bi 277.3+ 1 22:7+ [371.54 | 20.3+|249.5+ | 21.9+ | 66.3+ | 8.4+ | 30.5+ | 3.7+ | 77.0%
i‘" loassay | 964.7| 10.6 | 255.0 2.0 43.1 20| 11.6 1.6 14.8 0.9 15.9
SD EIA  |264.0%|23.9% |300.5%+ | 21.4% |287.5%| 25.24 | 7.5+ | 9.9% | 37.0% | 4.8+ | 85.1%
e 222.3| 11.5| 261.8 1.5 66.9 4.2 171 2.3 11.5 0.2 16.6
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Table 6 Urinary levels and recovery rates of HBK after 1-hour intravenous constant infusion of 100mg

(1) HBK 100mg, 1-hour i.v. infusion alone

Time(hr) 0~1 1~2 ilg~4 4~6 6~8 0~8
Volunteer Assay | ug/ml % pg/ml % pg/ml % pg/ml % ug/ml % %
Bioassay | 106.4 | 23.0 | 276.1 | 22.1 | 204.1 | 21.2 42.0 9.3 | 11.9 2.9 78.4
No.5 | HPLC | 85.9 | 18.6 | 268.2 | 21.5 | 212.4 | 22.1 37.3 8.2 | 1.3 2.7 7.1
EIA 109.6 | 23.7 |317.4 | 25.4 .| 242.7 | 25.2 38.4 8.4 | 113 2.7 85.4
Bioassay | 281.1 | 19.7 | 680.8 | 20.4 | 455.9 | 26.4 | 163.8 | 10.7 | 58.8 4.7 81.9
No.6 | HPLC | 253.1 | 17.7 | 669.3 | 20.1 | 381.7 | 22.1 | 110.4 7.2 | 49.4 4.0 7.1
EIA | 337.7 | 23.6 | 888.1 | 26.6 | 412.2 | 23.9 | 173.9 | 11.3 | 52.3 4.2 89.6
Bioassay | 620.5 | 27.9 | 527.9 | 20.6 | 201.4 | 18.5 61.8 8.8 | 28.7 3.3 7.1
No.7 | HPLC | 553.1 | 24.9 | 565.1 | 22.0 | 185.8 | 17.1 50.5 7.2 | 26.6 3.0 7.2
EIA | 617.5 | 27.8 | 704.9 | 27.5 | 277.6 | 25.5 73.7 | 105 | 27.5 3.1 4.4
Bioassay | 57.0 | 24.4 | 171.8 | 22.3 | 144.7 | 22.0 49.7 | 10.5 | 15.4 4.2 83.4
No.8 | HPLC | 36.6 | 15.7 | 145.4 | 18.9 | 116.1 | 17.6 40.8 8.6 0 0 60.8
EIA 50.6 | 21.7 | 213.5 | 27.8 | 177.8 | 27.0 45.0 9.5 | 13.4 3.6 89.6
Bi 266.3+ | 23.8% |414.2+ | 21.4+ | 251.5+ | 22.0% | 79.3+ | 9.8+ | 28.7+ | 3.8+ | 80.7%
M 108ssay | - 255.0 3.4 | 232.2 1.0 | 139.0 3.3| 56.9 0.9 21.3 0.8 2.4
o | gprc |232.2% | 19.2% |412.04| 20,6+ | 244.0+ | 19.7£ | 59.8% | 7.8% | 21.8+ | 2.4+ | 69.8+
sp 233.1 4.0 245.9 14| na.7 28| 34.2 0.7 21.4 1.7 6.1
o EIA |278.9%| 24.2% |531.0% | 26.8%+ | 277.6% | 25.4% | 82.8% | 9.9% 26,1+ | 3.4+ | 89.8%+
257.5 2.6 | 318.4 1.1 98.8 1.3| 62.7 1.3 18.9.| 0.6 3.7
(2) HBK 100mg, 1-hour i.v. infusion combined with FOM (1 g)
Time(hr) 0~1 1~2 2~4 4~6 6~8 0~8
Volunteer Assay pg/ml % pg/ml % pg/ml % pg/ml % ‘pg/ml % %
Bioassay | 160.6 | 24.1 | 169.6 | 22.4 | 166.3 | 20.0 | 54.5 9.7 7.3 2.7 78.8
No.5 | HPLC | 142.1 | 21.3 | 167.4 | 22.1 | 155.4 | 18.6 | 42.2 7.5 7.0 2.5 72.0
EIA 141.4 | 21.2 | 221.0 | 29.2 | 202.0 | 24.2 | 51.7 9.2 7.0 2.5 86.3
Bioassay | 484.1 | 23.7 | 345.3 | 24.9 | 152.5 | 18.0 | 74.8 | 10.2 | 23.4 3.5 80.2
No. 6 | HPLC | 511.4 | 25.1 | 330.1 | 23.8 | 180.4 | 21.3 | 59.2 8.1 | 26.0 3.9 82.2
EIA | 652.8 | 32.0 | 509.2 | 36.7 | 226.5 | 26.7 | 75.5 | 10.3 | 27.8 4.1 | 109.8
Bioassay | 98.0 | 27.0 | 119.8 | 23.6 42.7 | 19.1 | 13.2 7.3 7.4 2.7 79.7
No.7 | HPLC | 89.5 | 24.6 | 100.8 | 19.9 43.2 | 19.3 | 12.6 7.0 7.7 2.9 7.7
EIA. | 111.6 | 30.7 | 132.5 | 26.1 42.5 | 18.9 | 11.3 6.3 6.3 2.3 84.3
Bioassay | 174.0 | 20.2 | 124.3 | 20.4 | 109.5 | 20.7 | 21.3 8.8 7.1 3.5 | 73.5.
No. 8 | HPLC | 185.5 | 21.5 | 134.9 | 22.1 | 103.2 | 19.5 | 21.2 8.7 7.8 3.6 75.4
EIA 264.3 | 30.7 | 172.0 | 28.2 | 126.0 | 23.8 | 21.6 8.9 7.8 3.6 95.2
Bioassay | 229;2% | 23.8% |189.8+ | 22.84 | 117.8% | 19.5% | 41,0+ | 9.0% | 1.5+ | 3.1+ | 78.1%
Mean 173.1 2.8 | 106.1 1.9 55.6 1.2 28.8 1.3 8.0 0.5 3.1
N HPLC |232.1%| 23.1% |183.3%| 22.04 |120.6% | 19.7+ | 33.8+ | 7.8+ | 12.1% | 3.2+ | 75.8%
sp 190.3 2.0 | 101.6 1.6 60.8 1.2 21.0 0.7 9.3 0.6 4.5
EIA |292.5% | 28.7+ |258.7+ | 30.1x% |149.2+| 23.4+ | 40.0+ | 8.7+ | 12.24+ | 3.1+ | 93.9+
249.1 5.0 170.9 4.6 83.0 3.3 29.2 1.7 10.4 0.8 11.6
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Fig.4 Average serum levels of HBK, DKB and
AMK after intramuscular injection of 100

mg
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Fig.5 Average urinary recovery rates of HBK in
healthy volunteers of group A after intra-
muscular injection and 1-hour intravenous
constant infusion
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Fig,6 Average urinary recovery rates of HBK in

healthy volunteers of group B after 1-hour
intravenous constant infusion of 100 mg
alone and combined with FOM (1g)
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' Fig.7 Correlation between urinary levels of HBK by the EIA, the HPLC and the bioassay
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Table 7 Urinary levels and recovery rates of FOM after 1-hour intravenous constant infusion of 1g
(1) FOM 1g, 1-hour i.v. infusion alone
Time(kr) 0~1 1~2 2~4 4~6 6~8 0~8
Volunteer ug/ml % ug/mi % | ug/ml % ug/ml 1% ug/ml % %
No. § 854.0 29.1 1253.3 25.3 1485.5 22.9 562.1 9.7 114.3 4.6 91.6
No. 6 4660.0 25.2 | 4609.0 24.0 3496.8 24.5 1110.0 10.8 457.8 6.8 91.3
No. 7 7673.2 27.6 8260.1 27.3 2136.7 19.2 412.7 9.9 170.7 4.9 88.9
No. 8 ) 1373.9 24.7 3172.4 24.1 1737.9 23.3 921.4 10.9 418.6 7.2 90.2
Mean+SD. . ” 5640.3t 26.7i} 4323.7+ | 25.2+ | 2214.2+ | 22.5% | 749.1% [ 10.3+ | 290.4% | 5.9+ | 90.5+
© vy 3173.0 2.1] 2962.5 1.5 896.1 2.3 322.4 9.6 173.0 1.3 1.2
(Bioassay)
"(2) l'-"OM 1g, 1-hour i.v. infusion combined with HBK (100mg)
Time(hr) 0~1 1~2 2~4 4~6 6~8 0~8
Volunteer wg/ml | % | pg/ml | % | wg/ml | % | ug/ml | % | ug/ml | % %
No. 5 1957.6 29.4 | 2078.6 | 27.4 1832.0 | 22.0 538.7 9.6 125.0 4.5 92.9
No. 6 ‘5717.9 28.0 3407.4 | 24.5 1873.6 | 22.1 698.1 9.5 426.7 6.4 90.5
No.7 () 1201.2 | 33.0 | 1318.4 | 26.0 | 466.7 | 20.8 | 157.0 | 8.7 | 121.0 | 4.5 | 93.0
No. 8  ajg| - 2217.0 25.7 1553.5 25.4 1212.3 22.9 260.1 10.7 116.7 5.3 90.0
wercso |5 | 943 gy [ [ Tmgg T o T o Tongs
(Bioassay)
"Table 8 Pharmacokinetic parameters of HBK and FOM
HBK FOM
Intravenous constant infusion Intramuscular injection” - [nct:):r{\‘s;te:r‘l)tus
infusion
. Mgﬁ?’s?s 2)12) Me:r{ll()}; (=: 12) Mearllifl;? =12) Mg\lgfi ;sts ays ) Mearf:(I: =8) Mgig(a’szs:ys )
A or Kel(hr™) 0.328 0.387 0.446 0.419 | 0.458 :0.443
~ T8 or Ty (hr) 2.11 1.79 1.55 1.65 1.51 1.56 -
Vd B or Vd(1) 19.4 15.1 14.6 13.5 15.7 22.2
CIB (ml/min) 106.0 97.4 108.9 94.5 120.1 164.5
. Clr_(ml/min) 85.8 73.6 99.5 68.5 90.3 152.1
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Fig.8 Simulated serum levels of HBK at the
dose of 75mg by the l’a"IA‘metho‘d
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. The parameters used for the simulations were ki2=0.96] hr7},
kn=1.79hr™}, kio=0.764 hr™!, V1 =8.537 for i.v. infusion (two—
compartment model )and kel=0.350 hr™!, Vd=1,74{ for im.
(one-compartment model ).

Fig.9 Simulated serum levels of HBK at the dose
of 100mg by the EIA method
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The parameters used for the simulations were ki12=0.961 hr~?,
k21=1.79hr"", kio=0,764 hr}, V1=8.53¢ for i.v. infusion (two~
compartment model)and kel=0.350 hr~}, Vd=1.74¢ for i.m.
(one-compartment model ).

ERHBEE P, BEDELNELBSAHRE
L LTIREMEHMRE T 4 pg/ml LLERRD SR T
590, BERIcX 5 HBK OBFEM" cHEBEHNT
DKB X h{EVOT, LtRoMmMBEFBREOKEYHAT
BT LIZMIENE Y K2t B3L Tk HBK 100 mg
# 1/2 B CAR LT REmEPRE 8 pg/ml BT
Bb, BB LTIE 100mg FRBEO4EH OFER
BOLTE T5mg EARKD 1/2, 1B TO SHMBIER
DYIv—v g vHIBOY— 72 4pg/ml ¥z T,

ARBROBMRE 8 4D FthEIL 65.4kg T, 100mg
FIO T5mg FRABOEREOFHHEY HFEREI
FRER 1.53mglkg & 1.17mglkg Lich, Lichi»

i,
8hr.

T HBK %RERAYC R\ % 3RO ) O 1 Ik 3 R M
RIZi LER 1.2~1. 5mg/kg, AT 1.5 mg/ke
THRLHR LT, RAPCLMPREYE=2) v 7
LTHAREMET A0 EY L Bbhts,

7 i MR FOM 26tRT5E7 /A&
FIOWD lysosome HADH hARAMB S H, WHHE
EFHTH0L S BERD DA, € b TOHARD
TR oM -RE T 5 HEER IOV TORRILE
hTuwiew, MFAONAMARLHAE LIcdEORKT
(X HBK 4 FOM 4 M-ME, RPREIRE b ThEh
OMIBMARE L FH—T, WY TFFTHTERELD
2, WAIOMEFME LM C—BTHDE EhbRY
CHEEEORSTIRHRAMRIAZ LB LD LEDL
his,

X [

1) =% # : i % 5o Chemotherapy 32: 257,
1984 o y

2) Ueda, T.; N.Shimada, =T.Yokoshima, T.
Shomura, I Komiya & S.Shinkai: A rapid
enzyme immunoassay for measurement of
HBK in, blood.. J. Immunoassay (in press)

D EhRM, BEA—, NEEL, RHE K KR

&, EEFRE RB—B, E4KRAmHt
75=4vOREES MO LR, Chemo-
therapy 31 : 324~330, 1983 .

4) EaA B, =wmR—, BN, UREX, X
AP+ 7 7~4 v ERAROMDREE =4
v 7 DR %o Chemotherapy 30 :.755~759, 1982

5) UfEFF =z : Micronomicin o 52 3 B ¥ AR P3 R it
EARD BB DENHR. Jap. J. Antibiotics
36 : 3283~3290, 1983

6) MAITRA, S. K.; T. YOSHIKAWA, L.B. GUZE &
M. C. SCHOTZ : Determination of aminoglyco-
side antibiotics in biological fluids : A review.
Clin. Chem. 25 :1361~1367, 1979

7) *¥ &:%¥%t, Chemotherapy 32: 258,
1984

8) FEIFHE: PE5%M, Chemotherapy 32 : 258,
1984

9) BERTELLI, A.; L.GIOVANNINI & A. PAPARELLI :

Reduced gentamicin nephrotoxicity by fosfo-

mycin association. Future Trends Chemoth.

4 : 429~432, 1981

NEUMAN, M.: Comparative study of the renal

toxicity of amikacin alone and combined with

fosfomycin. Int. J. Clin. Pharmacol. Res.

11 : 9~20, 1982

11) EHAXE, BHLT, MYER: 73 VEBEER

HEYBEOBERRC N T 2RI V/0H
B, Jap. J. Antibiotics 36 : 3392~3394, 1983

10)



128 CHEMOTHERAPY MAR. 1986

PHARMACOKINETICS OF HBK IN HEALTHY
ADULT VOLUNTEERS

FusaNosuke Yamasaku and YAsutosHl Suzuki
Department of Internal Medicine, Suibarago Hospital

Sacuiniko SuiNkar®, Tomoko Suomura* and Izumr Komiva**
* Pharmaceutical Development Laboratories,
** Pharmacology & Toxicology Laboratories,
Meiji Seika Kaisha, Ltd.

"' Two groups of healthy adult subjects consisting of 4 subjects each were treated with HBK by i. .
route or by i.v. infusion route using rate constant infusion pump, and serum and urinary concen-
trations of HBK were determined by bioassay, EIA and HPLC methods. Among the three methods
used for determination of HBK concentrations in biological fluids, EIA gave the most stable and
reliable results. The results obtained by HPLC were sometimes similar to those obtained by EIA,
but it was often that HPLC gave higher values for serum concentration and lower values for urinary
concentration. On the other hand, results obtained by bioassay method showed scatterings, with low
reliability.

Following i. m. injection ‘of 75 and 100 mg, the serum concentrations as determined by EIA reached
its' peak of 3.7 and 4.9 pg/ml, respectively, at 30 min after the administration, showing dose depen-
dency. The peak concentration following i.v. infusion of 100 mg for lhr was 6.4 ug/ml, but from
2hr later the serum concentration became almost similar to that noted after i. m. injection. Changes
in the serum concentration following i.m. injection of 100mg HBK were similar to those observed
with i. m. injection of DKB or AMK at the same dose. The serum concentration observed after i.
v. infusion of HBK 100mg and FOM 1g simultaneously taking 1hr was similar to that obtained
after administration of each drug alone.

The urinary recovery of HBK within 8 hr after administration as determined by EIA was 74 to
94% of the dose, being in this range when HBK was administered with FOM 1g combinedly.

Analysis of results of EIA revealed T 1/2 values of mean serum concentration were 1.55 hr for i.iv.
route and 1.51 hr for i.m. -route, with mean distribution volume at mean serum concentration being
14.6 and 15.71, body clearance 108.9 and 120.1 ml/min and renal clearance 99.5 and 90.3 ml/min,
respectively. ) '



