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Table 1 Background of volunteers of healthy adults

. . Creatinine
Cas Height Weight Body surface
ase Name Age (m) (kg) area (m?) Elrﬁall;-;x:g
A M. Y. 20 1.62 57 1. 60 1966
B A.T. 22 1. 685 61 1.70 115.1
C K. M. 23 1.755 66 1.81 95.6
D Y-A. 21 1. 69 66 1.76 112.0
Mean 21.5 1.688 62.5 1.72 104. 8
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Table 2 Background of volunteers and patients in the group of multiple intramuscular dosing at 8

hours intervals

. . | Body i N a
Case |Name| Age H(C,l,f)ht W&lg;nt S\;x;feaace %E?‘/%?%e Drug g:sge) Determmatlo:e :: r:ntlbn'.onca in
(m%)
E |F.Y.| 48 |1.71 58 1. 68 DK B| 100 | after 1st and 5th i. m.injection
F [Y.S.] 29 |1.69 57 1. 65 DK B| 100 | after 1st and 5th i. m.injection
G [(N.T.| 19 |1.61 61 1.64 118 T OB| 100 | after 1st and 5 th i. m. injection
H |S.H.| 40 |1.48 55 1. 47 DK B| 90 | after 9th i.m. injection
I |G.K.| 74 |1.715 41.5 1. 46 46 GM | 80 | after 10 th i. m. injection
HEFIRENEE Toux= 1 [Kz (1-3"0“')] 6)
B. subtilis ATCC 6633 #&MRE % & L T, bacto ™ Ka-Kel  LKel (T—¢%+)
antibiotic medium 5 (Difco, pH8) %Fi\+ %M cup BAEf - ME (Cmin) 12(4)ARD n=00,£=0 LLT
X b EAERDFMELNEL *oo EMpnzimn  AOIR(TRAR L H R

AA~D, E~GO 7L MiC X hBRL 7o
B 4 bk d:5) RS
one compartment open model % B \», MWER
THEZ(1DRRBTIED, avE.—x—RX3 “¢b
D2 LB/ 2 fE” % B\ T parameter #51H L 7o
1 EIFHER O M- RE R REX( 1R X » TRDI,
=D . __Ka
Vd Ka—Kel
Ct: tBSRI% O MhRE (ug/ml)
D:HAEHBER
Vd: Sma&(L)
Ka: figogBEEK (h™)
Kel : HREEEH (™)
MPREEFH (T/2), BICHEF 27VT7FvA
(antibiotic) IRZhEN(2), BLIV(3)RK X HRD
T

Ct (c—Kal-t_‘-Kn.-t) ( 1 )

In2
Tl2=%g (2)
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SRBREGEROMPRER(4RRL » TR D
7o

Ct D Ka r 1 —e~Kel-r(n+1)

=Vd KaKel | 1—eXkeir ¢
1—e~Kar+D)

ke ]

T : E4HERECh)
REHERHORBELPRE (Cuax) i2(4)RD 1=

ELTELAL(S)RAK LY, BEnPRECET 5

T (Toax) X(BAZBEALTHLRI(6)RIC I DK
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Table 3 Iw/RL, AFXEBEZLICRDI parameter L
Z 3 1 & BE (Mean) 526 R 2 7= ¥ ¥ parameter
(Average) % Table 4 IL;RL 7=,

DY Y - XDEREDOPHEEX 62.5kg T, 100
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Table 3 Serum concentrations of three aminogl-
ycosides in four healthy adult volunteers
after 100mg intramuscular injections

Drug Case | l1h. | 2h. | 3h. | 4h. | 6h.

A 56 |32 (1.7 |13 |04
B 55 |34 |24 |17 |05
GM C 3.9 |33 |24 |18 |06
D 51 |36 |28 |19 |10

Mean |5.03|3.38|2.33|1.68|0.63

A 5.6 | 4.7 [2.7 |23 |07
B 58 |3.5 (2.4 |1.3 |0.6
DKB (o 4.1 |34 |26 |19 |08
D 5.9 |49 (42 |28 |10

Mean |5.35|4.13(3.0 |2.1 [0.78

A 6.0 {3.7 {1.7 |10 [0.4
B 4.5 |2.6 |1.2 |0.7 |03
TOB C 53 (39 (22 |1.3 |04
D 6.0 |33 (17 (1.3 |0.4

Mean |5.45)3.38|1.7 |1.08(0.38
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Table 4 Pharmacokinetic parameters of three aminoglycosides in healthy adult volunteers after 100

mg intramuscular injections

Drug Case Ka Kel vd Tmax Crmax T1/2 C antibiotic
A 30.5 0.54 10.6 0.13 8.76 1.27 96. 26
B 29.2 0.42 12.2 0.15 7.1 1.64 86.10
GM C 1.6 0.40 16.1 1.15 8.91 1.72 108.10
D 28.7 0.32 4.4 0.16 6.58 2.16 77.20
Average 27.5 0.39 18.7 0.16 6. 85 1.79 88. 40
A 1.8 0.45 11.1 1.04 5.63 1.53 85.67
B 28.8 0.47 11.0 0.15 8.49 1.47 86.33
DKB Cc 1.9 0.35 16.7 1.09 4.09 1.99 97.06
D 1.5 0.39 10.5 1.23 5.90 1.77 68. 26
Average 2.2 0.39 12.9 0.96 5.34 1.78 83.82
A 2.3 0.69 9.6 0.75 6.27 1.01 109. 62
B 2.9 0.68 13.1 0. 66 4.88 1.03 147.70
TOB C 1.7 0.61 10.6 0.94 5.32 1.13 107.73
D 29.1 0.58 9.6 0.14 9.60 1.20 92.35
Average 2.8 0.60 11.4 0.70 5.78 1.15 114. 04

Ka : incorporation constant (h™!)
Kel : elimination constant (h™!)
Vd : apparent volume of distribution (1)

Tmax : time after injection when Cmax is obtained (h)
Cmax : maximal concentration obtained after injection (ug/ml)

T1/2 : biological half-life time (h)
C antibiotic : clearance of antibiotic (ml/min)

#ciz2f 1 ug/ml LT 270

Table 4 @ parameter TiXLEEETH (Ka) T&
BRiEbo2 A b hichl, B 1 RREE O P REE
YHELRRD, thifichk&GnPREICEL T
REMBA D S fih~ ORI LI T HIFRNRZL , ¥
Lo RELbDLBbhl, KaD i b2 &
O¥B%E 5 CREMFRE (Cnax), AY — 7 K
(Toay) RN D DIELDERFED LRI, LA,
L #5F Crpax i3 4~9.6 ug/ml DD D,
0pg/ml 2B b DX 1ALBDOIERI T

BANGOERIBET A EBIZP L L b 4B TR
RERWES hT kD, =0 HEEEEK (KeD
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2) BREstrh 1.5~2 BHOMTh -1 FHEE
(Vd) Rssstria 10~15L ORI D D, HEFZ VT T
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BE0r7v79=v. 2975 v (Cer) L BERBE
Thotk,

Rt ox 2t E~G 1= DKB, » 5\ i TOB
Wmg (P15 1.7 mg/kg) % 8RR Z L e 5 EHEL

7-BED 1[E B & 5 @A HEEOMFW|RE & DKB 90 mg
(1.6 mg/kg), 3 XU GM 80mg (1.9 mg/kg) TFo%
SEMIMBCHEL-BEHO9IEE, 1o 10 @B
ERFO 1B & parameter % Table 5 W/RL #=o 7%
¥, BE 1D Cer 2 46 ml/min THoto ZOFHTIX
5 30 SEOMPREZINLIcicdic, 1 EIFHEHIC
HEL TKa DXL 02X EL P Trntce Kel ixh
vie Vd ORI EBRE CRXABEORI A2 ELRD
ot
* =®

GM, DKB, TOB #t X D7 3 / EEGRAEAIIRIE
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NEEhbB, ZhbOEHLS 7 ARERERIEET S
LClmg/kg 301 H2~3EABEIND ZLNEHL,
EREERODHERTRIEOHAKIZ1 HE Smg/
kg % SESRIRIFEC 3oL TAVWLhYY, SHIHE
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361246 1 BB S5mg/ke, 3SEGEROELHEL
Fe o O\ TEB AR E N Too 2 FEORERR
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Table 5 Serum concentrations and pharmacokinetic parameters of aminoglycosides in the group of
multiple intramuscular dosing at 8 hours intervals

Case | Drug | Determination of antibiotics in | pefore [0.5n| 1h | 2h | 3h | 6h | Ka | Kel | Vd
E |[DKB| after 1st i.m. injection 0 6.2| 5.8 36| 30| 0.7| 4.8|0.39(12.8
after 5th i.m. injection 0.5 6.6| 6.3 5.1| 80| 1.1| 8.4(0.37 | 12.0

F |DKB| after 1st i.m. injection 0 6.4| 7.8| 43| 3.5} 0.7| 2.4|0.51{ 8.9
after 5th i. m. injection 0.4 6.4| 82| 4.6 3.0 L.2| 2.2|0.54( 85

G |TOB| after 1st i.m. injection 0 4.0| 5.8 84 2.0 0.2| 1.0|1.04 | 14.2
after 5th i.m. injection 0.1 4.9( 5.8 41| 3.2 0.4 1.7]0.53| 9.5

H |DKB| after 9th i.m. injection 0.2 6.4 56| 3.8| 2.1 | 0.5 4.4|0.48]12.2
I GM | after 10th i. m. injection 4.0 9.4(110.0| 82| 7.0f 5.1 | 4.5|0.13 | 14.5

Table 6 Estimated maximal and minimal serum
concentrations after presumptive repeated
intramuscular injections of three aminogl-
ycosides of 100 mg at 6 and 8 hours inter-

vals
6h 8h

Drug Case
Cnux len Cm:.x Cmin
A 9.11 0.38 8.87 0.13
M B 8.38 0.71 7.98 0.29
C 4.43 0.81 4.13 0.34
D 7.72 1.20 7.14 0.58
A 6.18 0.81 5.84 0.33
DKB B 9.04 0.58 8.70 0.22
C 4.81 1.03 4.42 0.48
D 6.76 1.38 6.27 0.60
A 6.41 0.24 6.30 0.06
TOB B 4.99 0.18 4.91 0.04
C 5.54 0.39 5.38 0.11
D 9.92 0.35 9.69 0.11

AEBHRCEEF Y 100 mg FOHEL LB Iz T
1.6mg/kg & 1.7mg/kg & 7z b, 1H%E5mg/ke,
SEGEED 1 BRI L 7o, 1 B D Table
4 1/RL fc parameter #R&(4), (5), (7)) KAAAL,
TAERE 6 BEfE), MOV SEERIE LT REBEL 1=
BEYREL TEROMPBREOEREBYHEL -,
6 BRI O B S 4 B HEFELE, SEMMRORS
X 3 [E B LR O M REHB L steady state level
CEL, TORZEHERLYE R T L A—DmhapE
HBRIEY, TORORE, REMPREL Table 6
CRTErELh, REHGERI-TIEHERO
Crax (Table 4) & LB X X5 MhEE 12 6 BERRSIE
OFATL2 ug/ml LT, 8REMMMOBAE TO0.6 ug/

Fig.1 Simulated serum levels calculated from the
parameters obtained from the each serum level
after the first (the left lines) and fifth(the right
lines) injections. The points are determined °

datas.
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Fig.2 Simulated serum levels calculated from the
parameters obtained from each serum level
after the 9th (case H) and 10th (case I) in-
jections. The points are determined datas.
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parameter ¥R (4 )R ARTH\V o simulation curve
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HR®7: simulation curve L RJBUMK, LM 5 EE L
#R50 parameter 2 & RM - simulation curve kg
REERLTWAY, WHE LRNME L BRI IE—
LTI,

Fig.2t1z 8 RMIMMBCRBML T, 9EA, »3\ iz 10
EEHERO M RE D G R parameter 1= K\
C#\ i simulation curve }SREIMM%2 Mz, 1EH
iR D simulation curve ¥ AHMIICRL =, HAILW
BimE) I, DKB o T/2 12 1.45 B¥RI¢, 1EA
BERD Cuax 12 6.2.2g/ml LEHEX K%, [T X
Cor 46 ml/min OB MIEMFEE T, GM O T/2 12528
BRCERL TR, 1EE} 1.9mg/kg LHBTH
ok, 10 EIE #5321 Btk O MR 12 10 ug/ml,
Cosx 13 9.7 pg/ml IE L, UL, 1EABBHEE
0O Cpex X 6.2 ug/ml LHAZR, HIIGAE 1M
BHERD Cnax REBERAEBE A~G O Cpyy
kEmL'fCo

Figl & 2 IRU 1o D & SRR BB RS ICIZE
ROfRs O B HEB % TUSE L CRB D HRIMITL
AR5 Tk, EOMEOEROHEROMFRE
EBYEROCRDZ Z L NTETH Y, 5o, Bbh
RERME L RAUMERRE—HKT D LA RRE L, Bl

wEmmE~ern1515mwn.sﬁMMM.3
SMBRERE Tl WE OB ST, AT S
BRIXREIMAE LR R e, RIS L2
TATIRUBIER X - T REZERL T3, B
BEMENTIX 1 EROKE, 35\ TEHMEOLRE
REDHRERT B AR,

TEME 7&D parameter #R(1), 3% WizR(4)
KRALT, ThoOXFMREKD M © E. coli, Kle-

. Qsiclla D 70% Ll Ex B #A1L3 5 1.56 ug/ml, Pseu-

domonas aeruginosa O 70% L\ L% SWIE 1k$%3.13
4g/ml® kg 2. 5 i b BE R BRES )% 3R %> C Table 7 i1
RUT, 3HEH|E b 1.56 ug/ml Ll k& 3.13 ug/ml L)
LOMmBWMERBEERIZEN TR, Fitriad~5M
L2~3FMTH 1o SEDKRIIZ NG 3EADF
HERRE DS\ 1 @R 100 mg F53 i fbhios,
1B 2 BHEOHEITmMDME A 1.56 ug/ml, 72
UK 3.1 pg/ml LAFETFT T2 M % 12 2hFho
~THE, 10~9RRIE D, BEETRVE5EE
T2ETHS, 7 /EBERALFHOBACLHEDM
hIRBE DML 6 BERILL P9 & 3 % SHAH-EAGLE OFE
R DBHEINRDBROE 12 BEEER Y b 3 8 BEE
THWSZENEENT, HRERRE Ebhi,
X L3
1D HKEES, fi: KW-1062 0 B5#it s L vRe

0 FAHICBE T % By ER, Chemotherapy 25 :
1892~1914, 1977

2) WfeEzm RE IT: /BT RKy+u—
DEFC I 2 BERRE— MK & IKF 5:
395~403, 1974

Table 7 Estimate duration of the serum concentrations higher than 1.56 and 3.13 ug/ml
in the volunteers after multiple intramuscular injections of 100 mg of three amino
glycosides at 8 hours intervals (hours)

Case Determination of GM DKB TOB
antibiotics in serum| >1.56 >3.13 >1.56 >3.13 >1.56 >3.13
pg/ml ug/ml ug/ml | wg/ml wugfml | pg/ml
A 1st injection 3.36 2.07 4.50 2.79 3.24 2.11
B 1st injection 4.03 2.38 3.82 2.34 2.70 1.52
c 1st injection 4.09 1.98 4.51 2.23 3.61 2.25
D 1st injection 4.92 2.75 5.46 3.49 3.38 2.17
E 1st injection 4.48 2.62
5th injection 4.96 3.00
F 1st injection 4.32 2.87
5th injection 4.21 2.84
G 1st injection 3.21 2.02
5th injection 4.02 2.51
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PHARMACOKINETIC STUDIES ON AMINOGLYCOSIDE ANTIBIOTICS I

Gentamicin, Dibekacin and Tobramycin

Fusanosuke Yamasaxu and YasuTosHr Suzuki
Department of Internal Medicine, Suibarago Hospital

Serum levels of gentamicin, dibekacin and tobramycin after their signle intramuscular administra-
tion at the dose of 100 mg four healthy subjects (avarage body weight 62.5kg) were pharmacokine-
tically analyzed with one-compartment open model. There was no significant in the serum levels and
in the pharmacokinetic parameters among these three antibiotics.

The serum levels after repetitive intramuscular adminstration of 100 mg per each administration of
these antibiotics four times a day (6-hour interval) and three times a day (8-hour interval) were
calculated on the basis of the pharmacokinetic parametersobtained from the serum levels after the
single intramuscular administration. According to the calculation, the steady state was obtained after
the 4 th for 6-hour interval administration, and 3 rd administration for 8-hour interval administra-
tion, and the maximal serum concentrations were below 10 #g/ml in both cases for the three antibio-
tics.

Serum dibekacin or tobramycin concentrations were determined during the repetitive intramuscular
administration of 100 mg to other threesubjects (avarage body weight 58.2kg) per each administra-
tion. The serum levels were predictedusing the pharmacokinetic parameters calculated from the serum
levels after 1st and 5th administration. The values predicted were almost thewere almost the same
as those observed.

Dibekacin was administered intramuscularly nine times at the dose of 90 mg per each administration
at 8-hour interval to a patient (55 kg), and gentamicin was adminstred 10 times at the dose of 80 mg
per each administration with the same way as dibekacin to another patient 41.5kg) whose Ccr was
46 ml/min. The maximal serum concentrations after st administration were calculated on the basis of
the pharmacokinetic parameters obtained from the serum leves lafter 9th or 10th administraation.
The maximal serum concentrations after 1st administration of the patients were almost the same as
those of the healthy subjects.

Accordingly, the pharmacokinetic analysis of the serum levels after the single administration can
provide the prediction of the serum levels afterthe repretitive administration, and also pharmacoki-
netic analysis of one arbitrary serum level during the repetitive administration can provide the pre-
diction of other serum levels during the repetitive administration.



