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L AR - A K - IBEETE - DRTET
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RREBESERRERE =1

L. gL&IC

Amikacin {3 Kanamycin o EfEEEF citS X
Bristol FHPFZETC T Kanamycin A 2558 X
hicH 7 2 7 BEGERIAERTH B, FAREX7: /B
BEAEFTRFELCBERCEEY AL, RRECLIHHE DY
RBOBLEHHO 1L LT3,

48], Amikacin oW THEBEN I S OV R I E
RARIDT, UT, TOoOREERET %,

II. i & &

1) AxEHE

FHEDBEDORE T, KW, Klebsiella 35 X OISE
% 50 Bfiex$ 5 Amikacin R/ NIEH R EE (MIC)
T AR LR R R E U TRIEL, dh ¥ T
Kanamycin (KM), Gentamicin (GM), 3’,4’-Dideoxy-
kanamycin B (DKB) /g &' MIC & F#itii) Lz,

2) R b

W TH, KIBHE, Klebsiella, $3IREx3 5 Amika-

cin ® MIC %3 Table 1,2,3,4 D LisbTh b,
£ B 50 fheb, EEIER 39 # (718%), KIBER &
% Klebsiella 132 3 1C 43 #k (86%), #RIEEL 40 £ (80
%) rehZh 6.25 pg/ml X Eh T CHRELZHE
i,

Amikacin ¢ KM, GM, DKB 7¢ & o3 H D MBI,
fRrEe T oWt Fig. 1, 2, 3 WiRT IO,
KM @D 5 fic b AFIE 3.13 pg/ml B 5k
12.5 pug/ml @ MIC %73 L7hs, KM EZHEHCI
Amikacin & KM *IAZEZADRLI T, GM,
DKB & oBdTix, A#ix GM, DKB X b 2 55K
RINT 1~4 BERES BB TH - 1o

KIEEIoWTI3 Fig. 4,5,6 © X 512 KM 75K
MR Amikacin (% 3.13~25 pg/ml © MIC %751 7=
2%, RO I KM D3 5 28 3~4 B <
e MIC ZirddDbhbhic, GM, DKB LoD
BTk, AFOPBEHLHHOZH I b 1~3 B
BEL LB TH o 1o FEROHEHANE Klebsiella 1Z-DuT
@B LR (Fig. 7,8,9),

Table 1. Susceptibility of Staph. aureus to amikacin and other aminoglycosides (50 strains)
MIC (ug/ml)
Antibiotics S S R
<0.2 0.39 0.78 1.56 3,13 6.25 12.5 25 50 100 200 400 800<
Amikacin ‘ 1 2 14 7 15 11
KM ] 2 1 2 5 13 20 2 1 4
GM 1 3 14 24 9
DKB ‘ 1717 18 7

Table 2. Susceptibility of E. coli to amikacin and other aminoglycosides

(50 strains)

MIC (pg/ml)

Antibiotics — e
<0.2 039 0.78 1.56 3.13 6.25 12.5 25 50 100 200 400 800<
Amikacin | 12 2 7 31 2 5
KM l 2 1 2 2 14 12 11 R 2 3 -
GM . 3 3 9 a6 3 5
DKB | 3 2 4 2
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Table 3. Susceptibility of Klebsiella to amikacin and other aminoglycosides (50 strains)
MIC (pg/mi)
Antibiotics - -
<0.2 0,39 0.78 1.56 3.13 6.25 12,5 25 50 100 200 400 800<
Amikacin | 2 1 1 9 3 1 3 3
KM | 1 4 8 7 6 72 13 1 1
GM s o 4 6 1 1
DKB 1 2 719 10 6 3 3
Table 4. Susceptibility of Pseudomonas to amikacin and other aminoglycosides (50 strains)
MIC (pg/ml)
Antibiotics e e —
<0.2 0.39 0.78 1.5 3.13 6.25 12,5 25 50 100 200 400 800<
Amikacin ‘ 8 2 10 5 3 2
KM ’ 2 9 10 19 6 4
GM | 0 22 10 8 1 1
DKB ’ 2 19 15 4 3 6 1
Fig. 1 Correlogram between amikacin and kanamycin Fig. 3 Correlogram between amikacin and dideoxy-
(Staph. aureus 50 strains) kanamycin B (Staph. aureus 50 strains)
pg/ml ug/ml
800 - R | 800=
200 200 -
50 50
= 12.5 . 12.5
% ] s 8 m/: @ i
3.13 Ky /: : . 3.13-
. | /./. . . . i
0.787 <. 0.78 ./258 FE T
=0.2 o . =0.2 A
=072 ' 078 3.13'12.5 50 ' 200 800 =0z 078 3.13 12,5 50 200 800=
Amikacin ug/ml Amikacin ug/ml
Fig. 2 Correlogram between amikacin and gentami- Fig. 4 Correlogram between amikacin and kanamycin
cin (Staph. aureus 50 strains) (E. coli 50 strains)
g/ ml ug/ml
800= 1 800 -
200 200 - .« ..
50 50
12.5 A < 125 4 s
O 1 X 1 .
3.13 3.13
0.78 - é’ " 0.78
=0.2 ] (EE 0.2 ]
.2 1 o . =0.2 A
Ll T T T T T T T T T T T T T T T T T
0.2 0.78 3.13 12.5 50 | 200 @ 800 0.2 078 3.13 125 50 200 800=
Amikacin ug/ml Amikacin &/ml
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Fig. 5 Correlogram between amikacin and gentamicin
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Fig. 6 Correlogram between amikacin and dideoxy-

kanamycin B
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Fig. 7 Correlogram between amikacin and kanamycin
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Fig. 8 Correlogram beween amikacin and gentamicin
(Klebsiella 50 strains)
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Fig. 9 Correlogram between amikacin and dideoxy-

kanamycin B (Klebsiella 50 strains)
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Fig. 10 Correlogram between amikacin and kanamycin
(Pseudomonas 50 strains)
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Fig. 11 Correlogram between amikacin and gentamicin
(Pseudomonas 50 strains)
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Fig. 12 Correlogram between amikacin and dideoxy-
kanamycin B (Psendomonas 50 strains)
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[ BB TH - 7o
L. mRiw, BE#, EIB[IARE

1) RBEHZE

(1) Ay

R A 2 fiic Amikacin 50 mg % | BEIffEL 72D
B, 1/2, 1,2,4,6 BiicechZnfFmL<, %o
P REEECHE Uiz, S Hic 100 mg ff R0 i
% cross over HETHIEL 1o
arance 10 ml/min. [NFDRBIELZE 2 Hlic A% 50 mg
% LB Lo iR REL2IEL, BHRELT IO
BE LB L,

(2) IReAENRER

MR EEEEC R L TR E LIcBRA S X OYRE
SERFZ T OWT, Amikacin 50mg H 3\ % 100mg 1
B EH O RPEIRR Y T O L TR Tieb b,
Wikth 0~2, 2~4, 4~6 BHRIORPEEEZEEL,
COEREERFE LT 6 K ¥ ToRpEER A2 H L

¥ 7o creatinine cle-

L, EERREEOEMAD 6 B F ToRPEINEE
KDt

(3) MEZEPNIREE

fkE 150 g HiD v 4 A x —FRHS » P Amikacin
10mg/kg % 1 EIFFEL, HEH /4 12, 1,2 Kk
FhER 3 WFoBB Loy, mik, i IF, &, B
PR WE L, MFEFO ¥ ¥, KM pHS8.0
O BiERiE T (PBS) kB ED 4 f5RFomMz, &
ke ¥F—THLL, ZOELEHELXIEDR
ke,

e, JRAPUREE, BRARPIREE & LW SR
ATCC 6633 Bk Em & Lich » 78Ty, ik
ZHuL pH 8.0 » PBS 12X o7,

2) R i

(1) iR

fEEE A Amikacin 50 mg #FFEL T 2 HIOHREE
i Fig. Bieiztesn T, ¥~ 273ME 1 BEge b
D, FOff 2.75 pg/ml 3 L ¥ 3,50 pg/ml, 2 By Ci
FhFh 1.54 pg/ml, 1.62 pg/ml, 6 BERIBICIT & i
0.30 pg/ml &g otc, MAERINEATE DA 1.6 I
B, BETix 1.4 BEch - 1o

Fig. 14 wx%i¥kb, EHREAK 100 mg L
BHad | REREfE 5.05 pg/ml e~ 22350, LML,
50 mg fiEDOH A LIIFRABOMEMTHA L, 6 K%

Fig. 13 Serum levels of amikacin in healthy adults

serum levels

/ml
mem 50mg X1, IM inj.

Time(hours)

Fig. 14 Serum levels of amikacin in healthy adults

serum levels
g/ ml
54
100mgT/2 : 1.7hrs
4 50mgx 1)
VIM inj.
34 100mgx 1 |
2..
14 50mgT/2 : 1.6hrs
% 1 2 1 6
Time (hours)
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Fig. 15 Serum levels of amikacin in uremics
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\
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121 0.60 pg/ml & e 57z, OB MR 1.7
REHITH - 1o

REREBEW 50 mg #iE LickRo AR Fig. 15
DERYVTHY, BEEEFACHLTE~ 27 X TORF
FIAEBIEL, 22, ZOHORREFHSZDLH, 1
¥ 24 BE% T ThFh 1.52 pg/ml, 2,27 pg/ml D

finiz bhic, MAERIIIERRAD 1.4~1.6 IEH

Table 5. Urinary recoveries of amikacin’

Fig. 16 Tissue levels of amikacin (rat)
10 mg/kg i.m. inj.

serum & tissue levels
rg/ml or
ugleg

50
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10"
Lung
I ———
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Time (hours)

~

2L BT 23,9 KER, 19.3 BRI EFWRERZRD
2o

(2) RepEILE

Table 5 iRr$ X 51c, KA Amikacin 50 mg
FRHEL RO 6 KEE % ToRPEILERIZ 56.2~59.2
9, 100mg FHEREDOZERIEL 51.5%CH Dy, 0~2 [
THRDEVEIRERY X oo\ 213 5, REBIEBREIC 50 mg
R LIBACIE 6 B Te 0.7% #ERL 72

Urinary recoveries BEED -1,
Dosage (mg) Total (3) MRERPIBLEE
(mg) Case (recovery %) I " .
0~2 2~4 | 4~6 ° 7 v PEAWVWTO Amikacin o JB2RPIRE ORI
hrs hrg s Fig. 16 0 X 51c, BABEAEMOICE<, T, M
healtlil\}r Lisl ssloo W, MOMETH -1 HHIE 2 Bl & TOMfS LOMA
o- 11181 8.819.0 1 29.609.2) g ptic mERALT T e
50 No. 2/ 23.9| 3.8]0.5 |28.1 (56.2)
uremic IV. B8 PR K
No. 1 0.1 0.2]0.05| 0.35 (0.7
| N o020 0B0D gy &
100 healt}go [/ 30.6 | 15.4 | 5.5 | 51.5 (51.5) RERIREHAE 4 60 (RMEREDEZE 1 #, SHEEEL 2
R S B R R Cf, RtEEEEK L G RSXOURN 1 fO 5 fiic
Table 6. Clinical efficacy of amikacin
. Administration
Causative T
Name | Age, Sex Diagnosis organism Daily dose | Duration Response | Side effect
(MIC) (mg) (days)
AY. 23, F Acute cystitis E. coli (3.13) 200 7 Excellent e
Acute .
F.N. 19, F pyelonephritis E. coli (1.56) 200 13 Good -
Acute .
LY. 71, M pyelonephritis E. coli (1.56) 200~100 7 Excellent —
) Chronic Pseudomonas . o
R.K. 24, M pyelonephritis (6. 25) 200 7 Failure
Y.T. ‘ 62, M I Pyothorax Undetectable 300 3 Unknown Eruption




2094 CHEMOTHERAPY JUNE 1975
Table 7. Laboratory findings before and after amikacin administration
N RBC Hb GOT GPT ] BUN
ame (x 10*/mm?) (g/d1) (u/ml) (u/ml) (mg/dl)
S N |
AY. J 4325418 14.3—13.9 2321 1513 12.6—-10.3
F.N. ‘ — — 30—26 16—18 11.5-7.0
1.Y. ‘ 450448 13.5—-14,2 47540 3022 37.6523.6
R.K. 431427 13.7—13.6 1820 1815 19.4-20.2
Y.T. i 377—416 11.8-13.0 1715 12—16 15.8—14.7

Amikacin % fli f[j L1z, E40 1ML 19~71 ¥ Th3,

2) (ERAERLUVICHERLAM

A#lo 1 HEHERE 100~300 mg % 2~3 [4SRG
WL, {EREIE 3~13 AR, #&&F 900~2,600 mg
T<hHb,

3) K ##

RBEHFECOWTik, RFEBKR 3 B IR #ER
BIVREDWTHENHER LS DOEELR), 4~7 B
TE#FL LI DEER, TOMEENE LTEAFIOR
RVRAHELIcE A, EH2H, HRh, &% 15
DR R DI,

IR CixAFIOM A 3 B B B RRIR O BReERE
RExR X LERAEPILLIcDT, BRHEREE Lic
(Table 6),

EIfER E L QR EREOREDS,  HRfRE, Mk
&, My GOT, GPT, BUN (fl7g KICRC BE 2R
3 (Table7), ¥ 7-HUS, R, Bt/ L8 8 Rhgpss
RUET B EEIKIER &< Abhigh o7,

V. ERLZOUVICHEE

D L E N

Kanamycin i BEEEFCESWTEH X I h 72
Amikacin ZBRREC LT Ch @2 F T &%
B o 1 DI LTWAD, TOHEIEMAIX Gentamicin,
3/, 4'-Dideoxykanamycin B 75 F12 { HRTRRE B
HThote, Yu DPLEERABEDHEMEME 1,037 fhc
DWW, AFlE Kanamycin, Gentamicin & D 1%
WU RER, BIRER X0% < OBAME T X 3 %
Amikacin OF/PNEBFHIEEE L Gentamicin DL i X
DHE > T &L, Booey 524 gD
ZRDTN 5,

Lo LE7:, BobEy 5% Gentamicin, Tobramycin
Tt T Amikacin ITIFEZE 2R TRIREOH S 2 &
LEDTED, ZOMTHLHERFIWTE Gentamicin
it RN E DA % b HBIE, Amikacin OFFFERL
HO 1 RETFLHI S,

2) IR, e, DBESRPIREE

BREETE R A 313 %5 Amikacin o g A 3 1% 50
mg, 100 mg \WFhOBPE bHHE | B e —7 &g
D, MiFETIE 2.75~3.50 pg/ml, $EciL 5.05 ug/ml
DfERRL T, B, 1 4~1. 7K D fn 23830 TR
D Lt, ORI Gentamicin, 3’,4’-Dideoxykana-
mycin B O Z ICELI LT B,

CABANA 35 L OF TAGGARTY (T b t & RO T Ami-
kacin, Kanamycin O3KB) IR 2T\, @RI
B THEMULARIR, PHEgEetsztz@d Tw
%,

Amikacin 3% 6 Bl ¥ TOBEREIER Glc 1T 5
RAERIZH 50~60% THh, o7 I 2 EEEEH
L AR AF OB L OPHIIRIFTH B,

Vo lE 5, BEEESITIXE RO B LIS M KA E
ICRAMET 35 & &b, RIFHER APREOREL
ZbRtent, Amikacin 2V (& UCHRIRMAEIERY) %
AL TRIHACEEE I WD FEFITH D = b YR
DIERTHS 5,

Amikacin 2B PR AR T Z LIRS AIRE D
Bt Er b AL TH S, Tich b, AF| 10mg/kg
wJ oy M | BEFELCBROBREE L 1/2 Rk
v—sfH (43 pglg) ERL, MPEED 3.2 5O
BT R BB,

3) BEK KR

R FEYYE 4 H Amikacin % 1 B 200~400 mg,
S~I4 HREMEA LT 3 HIEah e\ LB R DRUEE 2
720

Amikacin @ 7' AEHRECHT 53 Shic i,
B3 LORFAOIFHEREI SRR TS &, KRR
B IR YET o3 5 BRI HI & LT 4%, Gentamicin,
3’,4’-Dideoxykanamycin B 75 2V H LT, IO EKRE
AZh>520EELS,

BRI B R L Amikacin (ZERTH o 7o
A%, AEGNREHES X OB TSR & L TR
L, Gentamicin, 3’,4’-Dideoxykanamycin B 75 & D {gi ffj
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THHERDENZ DN T, BEMCEERME: &I DMK -
TWIERITH B,
EifEME LTz 1 B 300mg, 3 HEOM#H TR

X ik
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A CLINICAL STUDY ON AMIKACIN

Yasusar Uepa, Fumio MATSUMOTO, ATSUSHI SAITO, JINGORO SHIMADA,
Cuizuko KoBavasui, Masanisa Omori, Kova SHiBA,
Taxkenisa YamaJr and MoToFuMI SAEGUSA
Third Department of Internal Medicine, The Jikei University, School of Medicine

Experimental and clinical studies were made on amikacin, a new aminoglycoside antibiotic derived
from kanamycin A on the basis of the mechanism of kanamycin resistance. The results obtained were
as follows.

1. Antibacterial activity

The antibacterial activity of amikacin was determined against 50 clinical isolates each of Staphylococcus
aureus, Escherichia coli, Klebsiella and Psecudomonas aeruginosa.

Out of them, 39 isolates of Staphylococcus aureus (78%,), 43 isolates each of Escherichia coli and Klebsiella
(869, each) and 40 isolates of Pseudomonas aeruginosa (80%,) were inhibited by amikacin at a concentration
of 6.25 pg/ml or less. By means of the standard 2—fold dilution technique, however, amikacin was
approximately 271~2"* times as active as gentamicin and dideoxykanamycin B.

2. Absorption, excretion and tissue concentration

The peak serum concentration of amikacin in healthy adults occurred after one hour of intramuscular
injection in either case of 50 mg/kg dose and 100 mg/kg dose, the values being 2.75~3.50 #g/ml and
5.05 pg/ml, respectively. The serum concentrations then decreased, showing the serum half-life of 1.4~
1.7 hours. The urinary recovery of amikacin within 6 hours of intramuscular injection ranged from
50~609%,.

The peak serum concentrations of amikacin in patients with renal insufficiency were higher than those
of healthy adults, and marked prolongation of their serum concentration was observed.

The highest tissue concentration of amikacin by a single intramuscular injection to rats at a dose of
10 mg/kg was found in the kidney, following by the serum and lungs. Little distribution to the liver
was observed.

3. Clinical results

Four cases with urinary tract infection and one case with pyothorax, totalling 5 cases, were treated
with amikacin. Response was excellent or good in 3 cases with urinary tract infection, but its application
was stopped due to exanthema in the case with pyothorax. No other side-effects were observed.



