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73/ RRMGRLER ORRY S ERFE. 2

Amikacin & Kanamycin izo\ g

HEFZm-68 K & #
KEBABP B

(FBF1 55 4210 A 2 B 84)

RREAEHE 4E (AR 1T cross over LT Amikacin (AMK) 400 mg & Kanamycin(KM)
1,000 mg Fo% 1 EHEL T+HMELREL, JOEMWESE (B i AMK 400 mg % 8
RUHMCSEHELTI@AL SERDOM+TMELYATEL, £hFh one compartment open
model ¥AWCav -2 —-MAEfTi-t,

1 ERERDO AMK : KM OXR)4:4 parameter ORIz AR il <, BHE D AMK
mPREHS & AR 1 EIF5HER O parameter p2 6> 8 R FHMMBHEXAEE L CHE L folhBE#
BIGEGIT, AL LER EDO AMK VSR mG@E (Cmax) it 20 ug/ml % ich oty
—7%, KM %0 1,000 mg 1 Ef5HEEE, 720K 12 REBREGE Y AE L B0 ¥ Cmax
REh¥h 82.5, HXV 33.4ug/ml T, KM OFBMREL Sh’ 30 ug/ml i T,

1¥3HOREI AMK, X% KM % 150 mg/kg, 300 mg/kg, 500 mg/kg 3> 10 BIEL
ELAESHAR CTRAAOWBEOMITA X L2V b AMK A28 BB S o

DEOEBNFHRME FHEEXEBA TS L AMK 400mg 1 B 2 @ & % 22 KM 1,000
mg 011 2EMHEMEL O RLEOH G ERELEL & h, EEMRPECKHTS AMK 400 mg

1H3EFESBIFRF = » 7 TV 0R B TS E RO\ BRI L # 2 b his,

F L & I

Amikacin (AMK) 2 Kanamycin (KM) ©2-deoxy-
streptamine ® 17D 7 s /%% L (—)-7-amino-a-
bydroxybutylic acid ©7 > A{L L-#4HT, H18
TRH L& Gentamicin(GM), Dibekacin(DKB), Tob-
ramycin (TOB) 7 & ittt » iRE, Klebsiella it &
LRZET, WRO7 : / REFRHERNOBHEE K
BLoob58in s, AFORRC LIRS REREY
RNT2ame KM Xl Ui st o KRIEM AT L
BRERBY Ty, EE L,

Vi 3

MREMERERE

BIRY LA—DORERAZFEE 44 (48 1$iTable
18MR) & Amikacin (AMK) 400 mg & Kanamycin
(KM) 1,000 mg # 1:8RID [ R %3S\ T cross over
LTEhEh1E/HEL, Ft, JNOBBRRALEES3
4 (Table 1) 1zix AMK 400 mg % 8 B:RIRIfE 5 [l
BEL oo Pt FIBEE RIRE D T b DR MBI R B
P ABMENL @ F 1 BMERBETH 2,

MERRERITEE & KB NENRITE

HIBMER—DHEIC L 570

Table 1 Background of volunteers in the group of multiple intramuscular dosing at 8 hours

intervals

. . Body surface Creatinine

Height Weight area clearance

Case Name Age (m) (kg) & Crearancs
E K. N. 20 1.755 66 1.81 106
F S.T. 19 1. 673 66 1.74 118
G T.O 20 1. 625 51 1.53 116
Mean 1. 684 61 1.69 113
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13 POREKR AMK, Lt KM 2 £h£h 150
mg/kg, 300 mg/kg, 500 mg/kg 21 H1E, 10AM
HAMEL, LKW, 5A%, 0RKCHML,
mik7v7+=v (Cr), REEX (BUN), GOT, GPT
U AMK & KM o X BIE Lo TP ilE
BEBROEMB I BER B MBI X ) BRL

;3 |

AMK 400 mg, 37t KM 1,000 mg 1 [EIff i B D
4 B MmFWMER R A Table 2 1z, ¥KB)H2Hy para-
meter % Table 3 \Z/RL tco

1 EFEROEREOPSHEEIL 62.5kg T, AMK
400 mg (3F¥ 6.4mg/kg Ligh, —FK, HHEOD
KM o¥H1EETH5 1,000mg (3 16 mg/kg TH
o7z, AMK 400 mg f5H 1 Rl oM + % BE 1% 21~
12.5, 5 16.6 ug/ml ¢, KM 1,000 mg #7iE 1 BFM
BORIE1/2 Th o7 HHHE 6 RERIE O MFRER,
AMK i1 1~2 ug/ml Th o7=H5, KM 4~10 ug/ml

Table 2 Serum concentrations of amikacin and
kanamycin in four adult volunteers after
intramuscular injections

Drug Case | 1h | 2h | 3h | 4h | 6h

A |21 |13.2| 71| 36| 21

B |16 [125]| 6.5| 3.4| 13

AMK c |17 |11 | 82| 5| 14
400mg | p |12.5(11.3| 8 | 56| 2

Mean |16.6 |12 | 7.5| 4.3| 17

A |30 |3¢ |25 |16 | 6.4

B |42 |34 |21.5[11.5] 4.4

KM c |28 |26 |15 | 8.4/ 53
1,000mg | p |21 (32 (28 |19 |10

Mean [ 30.5|31.5(22.4]|13.7] 6.5

‘C't ')'f:.o
EBHEMMTIC X » TRL A AMK ORK i+

Table 3 Phrmacokinetic parameters of amikacin and kanamycin in healthy adult volunteers

after intramuscular injections

Drug Case ‘ Ka l Kel | vd l Tmax ' Cmax T/2 C antibiotic
A 27 | o059 | 11.8 | 0.72 | 22,09 | 1.17 117.12
B 11| 0.8 | 106 | 1.02 | 1612 | 0.83 147.56
AMK c 3.4 | 0.45 | 16.5 | 0.68 | 17.91 | 1.56 122.26
400 mg D 1.3 | 0.47 | 17.5 | 1.25 | 12.74 | 1.48 136.51
Average 2.1 0.52 15.0 0.89 16.72 1.33 130. 45
A 0.7 | 0.67 | 10.9 | 1.50 | 33.69 | 1.04 121.03
B 1.3 | 0.62 | 12.2 | 1.08 | 42.18 | 1.12 125.33
KM c 12 | 0.s8 | 17.8 | 1.15 | 28.86 | 1.21 170.99
1,000 mg D 05 | 0.51 | 126 | 1.95 | 29.13 | 1.35 108.13
Average | 0.8 | 0.66 | 121 | 142 | 3251 | 1.06 | 132.64

Table 4 Serum concentrations and pharmacokinetic parameters of amikacin in the group of muitiple

intramuscular dosing at 8 hours intervals

Case before |0.5h | 1h | 2h I 3h | 4h | 6h Ka Kel | Vd
E after 1st i.m. injection 0 18 16 10 6.9 4.3 |1.7 5.08 | 0.44 | 17.6
after 5th i.m. injection 0.7 15.2 | 19 13 8.8|5.6 |1.6 1.80 |0.52]13.5

F after 1st i.m. injection 0 13.5 | 15 12 7.7|4.6 |20 2.03 |0.46 | 16.8
after 5th i.m. injection 0.8 16 16 9.9| 6.0[3.7 [1.9 3.23 |0.50|17.5

G after 1st i.m. injection 0 21 16.5 | 10 7.7 4.2 | 1.8 |59.72 [0.44 |15.5
after 5th i. m. injection 1.3 18 17 11.5(10.5 6.2 | 2.7 4.51 {0.33[19.4

Mean | after 1st i.m. injection 0 17.5 | 15.8 | 10.7 | 7.43) 4.37 | 1.83 | 4.63 |0.42|17.9
after 5th i.m. injection 0.93 16.4 | 17.3 | 11.5 | 8.43/5.17 | 2.07 | 2.92 | 0.42|17.2
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Fig.1 Nephrotoxicity of amikacin and kanamycin in the rabbits

B : Before the experiments
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& (Cmax) i 22.1~12.7, F3#516.7 ug/ml G, KM D
Cmax 42.2~28.9, 35 32.5 ug/ml DR L ¥ 1/2TH
ake AMK k KM 045 fAR, mhmE¥ERY, HiL
275V AREAOMICAE ZiLl, F1IHRT
BRI 3H L ORI b A2 iR BDAh ol
REGEROLEEZ E,F,G 1w AMK 400 mg % 8B¥
MR MRESEL B 1 B A & 5 B BHERC
WE L tzfn-hi8 s » parameter % Table 4 IZ/RL 1o
AMK r KM 0B #HRBROBS L Fig. 1ITRL o
150mg/kg P 300 mg/kg BETix AMK ¥, KM ¥
b, FltEcE bic{, AMK, KM mhRETER
Y, @A L ERO 300 mg BFO—FOEM KM
ELBEDIREA DI IET TH » 1o 500meg/kg HT
RAMK %0 12 8 B BIRFET L 1A, FECEAOM
%7v7%=v2 13.4, BUN i 138 mg/dl, GOT X
490, GPT ix 88 Biffic h¥h LAL, AMK M
EY 100ug/ml k BERE L oo f0 2 T 10 BED
AMK mehigeEpi12, 35X 0° 15 ug/ml T5 BEIHKEL
TERERYED, coFO1FAOIVTF = ¥ HIX
8.3, BUN i1 72 mg/dl & ERL TV iz, —F, KM B
REM 10 B CHF LI 2 BOGENEBRIME
D18 KXV1.7kg 1 10 BHERIX 1.55 RIT

1.5 kg w/ET, BUN (%60, ¥X¢t 63mg/dl iz L5#,
o130 KM fdeEEL 5 BHkic 25, 10 Akic 34
pg/ml W ERLIH, 2v7F=v HIX 2.7 IV
2.3mg/dl TH -1t BEFEHTIL AMK FhOETH
AR RS HE LR, 0 2 MLEMLRMEED e
7Y vEKLER —SOoMHCHARBELED, 1
TN EE O RS BIE R £ » T ico KM X265
RSO 7 ) v EE L MBEOHRBEYED, L
Eo#ER, AMK OB#HEHIX KM LR E eZLin\ D,
PN EEL DRI,
* -3

AMK 3 in vitro < E.coli, Klebsiella, Enterobac-
ter, P.aeruginosa DKEH% 4~8 ug/ml LT, GM
fitpe D P.aeruginosa D% % 8~16 ug/ml LI T TR
HEIELYY, Bk Tizissten 7.5mg/kg 30 12 B
MEmCHEShS 2 LS LY, KM LRUHERET
AULbhTWS, SOiRd 200mg/m? (KKAD K
tEERK 1.73m? THRETS & 350 mg) ¥ 8EFHIH]
e, EEFTIE 150 mg/m? 30 6 BERMIRE A 2 &)
bHEDLHBY, HRETIE AMK 018 £/ &2
600~800 mg O = & 7% &, BKIHEL TR ied
<»5KE KM kEsth lg $¥21H2HT, 7~
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7.5mg/kg o1 A 2~3E*VDOHKK X D HDTH Do

BELIREFERR LN TS AMK ORBHRRET
vy, KM X b2t L #EEL 78, AMK & KM
ORB % I 41718 » THBL 7D THEILTTH OWE
HRBYRBCHTL TR, BREL 7o £TOK
3R, 300 mg/ke, 10 HMIMER CIXTH & b ELFHR
ERRYEED T, WHOWSML 100 mg/kg RO
ARCEEoOMETS GM,DKB, TOB /& X hikBb
»I2§F ¢, 500 mg/kg BEDORMN S AMK DORFEMIT
KME K22\, el L RL o —%, AMK
OREREMIL KM X §Ev-0°Y, BlfEBoEC b B\
s REE D ERRIZ 1975 E£EOFMIC B 5 AMK EpR ~
v EL Y ATKIRBY!Y 2R X 5 KM LA LKL 30
ug/ml L3500 EY L Bbhic,

H1HEFE UBERAEFEE T AMK (234523 100 B
S ChHBBMEND 400 mg (735 6.4 mg/kg, 233 mg/
m?) ¥V, KM @brE0&EY 1E&THS 1g (F
#5 16 mg/kg, 581 mg/m?) # &L, parameter ¥R
B, RHORICLITHHRCZL L Ka 2R E,
Kel & Vd RAHIOMICAE REXEDT, 4 HDOEFK
£z cross over LT 7.5mg/kg o0 AMK ¢ KM
PHEL, RIESELVW-EEmMFREEB LRI KIRBY

Fig.2 Simulated serum levels calculated from
the parameters obtained from the mean
serum levels after the first (the above
line) and fifth (the below line) injections,
The points are determined datas.

20

O TR 16 24 32 40
Table 6 Estimated duration of the serum concen-
trations higher than 3.13, 8 and 15 ug/ml
in the volunteers after multiple intramus-
cular injections of 400 mg of amikacin at 8
hours intervals (hrs)

LD E—FKL, AMK (13KB)FHC b BEOH C >3.13[ >8 >15
N ase Parameter /ml /ml Jml
Mbd KM kX lictigHiELb hi, 18 L 4 HE Lg
A CsHER T - TR, ESERY 8 BEM, ot 1st injection 4.41 2.76 1.53
2 12 BRI LB A R AT U B R M E DR B 1st injection 4.09 | 2.54 | 0.80
Bz, SEFMIEIEORIL3~4EA i E L&, 12 c 1st injection 4.95 | 2.76 | 1.14
Table 5 Est1mate'd maximal and mln.lmal ser.um D 1st injection 5.17 2.76 | n.a.*
concentrations after presumptive multiple
intramuscular injection of 400 mg of amika- E 1st injection 4.76 2.57 1.00
cin and 1,000 mg of kanamycin 5th injection 4.93 2.99 1.37
Interval F 1st injection 4.96 2.76 0.71
Dgur Case 8 hrs 12 hrs 5 th injection 4.33 2.35 0.74
Cmax |Cmin| Cmax |Cmin G 1st injection 4.83 2.71 1.29
5 th injection 6.14 3.23 1.16
A 22.3110.38( 22.18 |0.37 * : not attained
B 16.19 | 0.16 | 15.79 | 0.0064 : ot attaine
AMK c 18.51 | 0.81 | 17.90 |0.13 5 1 IR OBR 2 [ B M LUk I steady state level
40mg| 13.26 | 0.88 | 12.92 |0.13 &L, FOEORM, BERE L LT Table5 DM
Average | 17.08 | 0.56 | 16.84 [0.060  f3Bhice AMK Tt 400 mg > 8 RRHIMIRR CHEL
T3 30 ug/ml EL7LWAH, KM 21 12 B fif
A 37.75|2.41 | 34.35|0.21 ﬁ:ﬁﬂ‘: Tg/% Cmff:‘;ﬁ;ﬁ&ﬂ' 6:?;&7)':1‘*;“
> Y Y -] 1S
B 42.75 | 1.10 | 41.78 | 0.092 x :
KM c 29.40 | 1.06 | 28.51|0.10 o )
1, 000 mg D 31.71 | 5.52 29.32 |1.12 Chbﬂﬂéﬁhbﬁiﬁ&!ﬁﬁbtbmﬂﬂ@?&ﬁ% 3
" - " .43 % (E~G) & AMK 400mg (¢ # 6.6 mg/kg, 237
e .3111.82 . .1 ¢
versg OM  mg/m®) 3> SEMMBOfE L 5 ERAL, FHME
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BED simulation curve (LU, 5[@H DR REE
4 Fig2 RRU I, Fig.2 O kix 1 EHMHERO para-
meter 85, TI%5 BB RO parameter ¥ H\T
#\ 1= simulation curve ‘€, WX & &RAMMNE BMK
prE—%L, AMK ORACIM1IBLIFALRRLE
f:-ﬂ

AMK ORERSHEO MIC i35 3.18 ug/ml
Lk hERSHEO MIC kB2 8ug/ml L,
ERSHEO MIC kp=5 15 ug/ml Ll Lo mblE
EREM L4 EBE oW TR® Table 6 12 7R L =,
3.13 pug/ml L EORHRMIZES R4, WL
Mp50T, RERZHMERRPOBA I 400 mg +
1H2ERECHS LRI MFEIHh, KM 1g 301
H2EMEL D SEEROP WAL ER b, —
%, PSERZIUBERROPATIT 8 ug/ml L Lo
Pl RERREE ML 2 ~ BRI CH BBAEN D, 1285
MEBRE D b SEIMRASEDR 5 NHE MU L, »
2, Cmax L hHRELTCH 500, BEEOF = v
7ETRVERL BT IR RO\ L
% FRY (b

: X [

D IRz, $ARR: 7 3/ BEBERAEH O
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PHARMACOKINETIC STUDIES ON AMINOGLYCOSIDE ANTIBIOTICS. II
AMIKACIN AND KANAMYCIN

Fusanosuke Yamasaku and YasutosHl Suzuki
Department of Internal Medicine, Suibarago Hospital

Serum levels of amikacin and kanamycin were determined after single intramuscular adminsitration
at the dose of 400 mg and 1,000 mg, respectively, to four healthy subjects. Amikacin was repetitively
administered five times at 8-hours interval at the dose of 400 mg per each administration to other
three healthy subjects, and the serum levels after 1st and 5th administration were determined. These
serum level were pharmacokinetically analyzed with one-compartment open model. There was no
significant difference in pharmacokinetic parameters between amikacin and kanamycin.

The serum amikacin concentrations during the repetitive administration were calculated using the
pharmacokinetic parameters obtained from the serum levels after the single administration. The val-
ues predicted were almost the same as those observed. The maximal serum concentrations calculated
in both single and repetitive administration were below 20 #g/ml. On the other hand, the maximal
serum concentrations of kanamycin calculated in single and repetitive administration at 12-hour in-
terval were 32.5 and 33. 4 pug/ml, respectively. They were above 30 ug/ml, which has been considered
to be a toxic serum concentration of kanamycin.

Renal toxicities in rabbits were compared between amikacin and kanamycin, after these antibiotics
were administered, 150 mg/kg/day, 300 mg/kg/day, and 500 mg/kg/day for 10 consecutive days. There
was no big difference between two antibiotics, though, amikacin was slightly more toxic than kana-
mycin.

Accordingly, it is concluded that the twice-a-day use of amikacin at the dose of 400 mg are safer
clinical therapy than that of kanamycin at the dose of 1,000 mg. Moreover, if the side effects are
monitored during the therapy, the three-times-a-day use of amikacin at the dose of 400 mg for a
serious case are also useful clinical therapy.



