VOL. 23 NO. 6

CHEMOTHERAPY

2073

Amikacin (BB-K8) =3 % H:pHY - BRIKHBS:E

ABER « ASAT - B RT5H « FEEK « ABE—5 - mE X X
BRI — PR

I. # &

FRERCES T 2BEERMED(LERELXDSIE
ERBEBRRECKH LA R NEDER DR
hTwsd, SORENNAYEO BB FHRIAT
Wh, bhbh2F &b eFRBEREC KT HEKE
OEBRATL, AHNEYWHEO VL Iewr 7 szt
BEN R ACEMLCR YOOI D ENEL, L CH
BERYIEOBRCHB LTV IONBERTH D, &
DOFERT, 7Y A P ATHEPFR CHRE S hieH Kana-
mycin 7%# {4 T % % Amikacin (BB-K8) 1%, Kanamycin
DHEDT 3 /7% T7orbtTrotiRrb, MHEED
HETHTECEROFERAEGT 5 L8 HBL, zo0
crwBfELTl o7 3 /e L(—)-r-amino-a-
hydroxybutyric acid B Ah bhtzb 0T Fig. 1 o X5
TR ERT P, & 0fE 0 KR ORI HEH T
MIETHFEAEOBEAL WS ETEB IR B, 400,
bhbhix Amikacin O EBR, BERORH LR KD
BEXBIoT, TORBEOWTHET 5,

Fig. 1 Chemical structure of amikacin
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RESBEOFRFEHOH L IARIRE 23 Bhe s+ 3%
Amikacin OE/NREBEIERE (MIC) % HALERE
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2. BARE

th#E 100 g R D Wistar % rat & Amikacin % 20
mg/kg WK 1/2, 1, 4 BEIOMRTThZTh 3 E$o
BOERL, i, i, BogEHLHHL, Zo—ER
W 2 f55o pH 8.0 ©» PBS #%#jnx, zh%* homo-

genizer THALL, ZomLEFEEMEDFREE L,
BIEXIEE Cup BT\, WHEL Bacillus subtilis
PCI-219 % FAv iz,

3. iR pE

BERRA 4 A2 Amikacin 100 mg %L, #5%
1/2,1,2,5 BEMBCIRIR Liclni5ie 2 & Bacillus subtilis
PCI-219 HaMEHE Lic Cup R X W IE LT, %
o, 4805% | o 3 HEK 200mg ZFHEL,
FEEED HEETHIFE (cross over) L, 7is, Standard
curve (¥ pH 8.0 v vEEiE#EK (P.B.S.) HFWRTHKD
o

4. BRERREANTE

SEFIEEDOBFEIC Amikacin 100mg » 1 H 2
EIf5EL, 3 BHECER I W% waring blender
12T homgenize U#ifk& U, Bacillus subtilis PCI-219
HEBRERE TS Cup ICHE LI, RKHC, BARF
Fhcirml, MmAREORED TR -7,

5. BERERfIO#ET

LR ABER O NBHESIEBE T Amikacin & 5
L, BRSE, BIfFASECOWTHRE L, S5EM
BF 6 Bl, &oF 4 Bloit 10 fIT, 5 LIFREEYE
760, RRERRYGESE 2 4, MEEEK ] flT, 5L H
100~300 mg ¢, H5HIMIIRE 3 B2 bRk 44 HT
Hote, i, WEEIHE, BRA, ERKCTEAS
DHEDRAZ DR, HRHE X, BRERDOHEER,
MXEATROME, BRAEOHEAEL GUERKEENR
DHFESE L IR U TR ARNCHIE Ui,

n. g

L. i & A

Amikacin ¢{% Table 1 &Rr$ X5, 0.78 pg/ml
~25 pg/ml AL TR b, 3.13 pg/ml 1= Peak 3%
D, CL X hiZRRRVEETH o, GM X Peak 23
1.56 pg/ml T, ARRAESD B AT Amikacin X DI
W R R L T\, 753 Fig. 2 1© Amikacin & GM
DRERFZHMEB R LA, MBBNIRIIL, D77 7h
»3 MIC TET5EY, GM D255 Amikacin
X DB R T &) b 2T,
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Table 1. Sensitivity distribution of clinical isolates of Ps. aeruginosa (23 strains)
- MIC (ug/ml) o -
o <0.78  1.56 313  6.25 125 25 50 100 200 400 >400
~ ABPC 23
CBPC 3 5 3 6 6
CER 23
<0.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100 >100
(0) 4 3 3 1 4 12
TC 15 8
KM 3 1 7 12
GM 1 2 8 5 5 2
Amikacin 1 2 5 3 3
CL 6 7 10
NA 1 5 8 9

Fig. 2 Correlation between amikacin and GM
Pseudomonas aeruginosa 23 strains

ug/ml
25

=0.2'0.39 0.78 1.56 3.13 6.25 12.5 25
Amikacin ug/ml

2. [REBBAME
Fig. 3 ©RT X351, FEKRWT, Peak (X 1/2 Ry
G, I 36.4 pg/ml, B 27.3 pg/ml, Jii 3.84 pg/ml ©
JEC 78 5 T, M EBE 1 K% TIRARTREL,
L%, B ic TREZ/RL, MK, M, FFcl 4 K
RABILINGE T X I8hs - 7ehd, BTIX 9.6 pg/ml DfE%
RLUTWI,
3. I ke
Fig. 4 wiR¥ X 51, Peak (3 4 filch 3 G123 1/2H5/] T,
EH D1 G 1 BEETH - oo 1/2 KifiC Peak #7733
DL, FNFhn8.8 ug/ml, 8.2 pg/ml, 7.9 pg/ml-c, 1 K
e Peak &R L7tcd Dk 14.5 pg/ml TH o7, 4 Fil
oW, 1kg Hlch o LEEIH L THD L, Fig. 4
CRT X O5Ehinh DENRLBL T, 75k Cross over %
- tekEB %, Fig. 5 WRL7nS, Peak (3 100 mg
BeERERIT L, 1/2BHT, Peak fHi 14.7 pg/ml T,

Fig. 3 Tissue concentration of amikacin in rat
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Fig. 4. Blood concentration of amikacin

Amikacin 100 mg im.
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Fig. 5 Blood concentration of amikacin
1 ml MK. 3 24yr S50kg

&=~==® 100mg im.

OO 200mg ..

EL30 X pEerls FREXR LTS,

4. BEFERREL

Table 2 WiR$ X 5T, Mkt 3 R COMKF
BENVBIEAEL, 1.8 pg/ml Ofi%xRL, Dk
TR L, BEMFEC L VENERLTWS, MELT
5B MHIEE D Peak fEICXT 5 W5 D Peak i

Table 2. Amikacin concentration in sputum
S.S. 60 yr Bronchiectasis

Time (hr) 0~§T;6 |~ ‘lel ~24

Conc. (pg/ml) ‘ 1.8 ' 1.5 ’ 1.2 | 0.9 ' 1.8

100 mg i.m.

Amikacin concentration in serum

30 60 120 240 300min.
100 mg # 5.5 DIIE I MET, Dose response 2324
bihtc, 753 Peak BEpsd 1 KRR % 13 200 mg %5

Time (hr) ‘1/2] 1 r 2 ‘ 3 | 7

Conc. (pg/ml) | 6.9 | 5.7 | 4.7 [ 2.7 | 1.1

o REMEOE 5> VA TREL, Lk 100 mg # 100 mg i.m.
Table 3. Clinical effect of amikacin
] Dosage
E e Side
No. Name | Age | Sex Diagnosis Organism Daily |Duration Clinical effect effect
(mg) | (days)
1 ‘ S.S. 60 M Bronchiectasis Ps. aeruginosa 300 6 Failed (—)
300 32
2 | M.O. 61 F Chr. Bronchiolitis Ps. aeruginosa 208* 12 Good (—)
50%
P . Ps. aeruginosa
3 | SK. 53 F {}e;xmoma Klebsiella 300 25 Questionable | (—)
(Tetanus) Maltophilia
4 | KT 65 F ?Srriézﬁ;t;s Ps. aeruginosa 100%** 12 Good (—)
Bronchopneumonia
5| T.M. 77 F (Cancer of the Ps. aeruginosa 100 31 Good (—)
esophagus)
6 | RY 74 M fﬁlﬁ;?ﬁcer) Ps. aeruginosa 300 3 Questionable | (—)
70 Ms. | 20 | M gjslif;cifeg)b“e” unknown 300 5 | Questionable | (—)
Chronic obstrutive
8 S.F 64 M lung disease Ps. aeruginosa 300 10 Good —)
(COLD)
Hepatic ab 200 20 .
9 | FW. 40 M (sisp;céfcg) scess unknown 100 11 Questionable | (—)
10| FM. | 61 | M fﬁ‘jﬁ’g“‘;‘;ij‘ccr) Klebsiella 300 7 Failed (—)

* inhalation

**  pentoneal dialysis
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Table 4. Laboratory findings
Hematological Renal Liver function Arterial
findings function blood
Case No Bacteriology Fever |— E r-glo-
‘ (colony/ml) (C) |[E.S.R.| WBC|RBC |BUN |S- GDT | GPT |AI- | PaD, [PaCD,bulin
(mm/ [(10%/ [(10%/ Creati- Pase |(mm |(mm
I hr.) |mm3) \mm?) nine Hg) [Hg)
1 * Ps. aeruginosa 108‘ 36.8| 17 64 485 12 57.0 | 49.4
** Ps. aeruginosa 107‘ 36.6 | 18 58 476 16 1.1 16 10 6.4]59.2| 47.0

9 Ps. aeruginosa 108 | 37.0 | 80 42 ' 420 9 | 0.7 11 6 [ 10.3|44.0(49.0 ] 16.7
Ps. aeruginosa 107 | 36.8 | 75 53 | 390 10 16 8 8.4 54.5 520157
Ps.aerug. 107, Kleb-

5 | it N0 P el 38,2 | 108 | 75 | 295 | 13 22 | 10 (Bird 38.6
104, Str. viridans 10, 37.0 | 28 39 | 323 15 14 6 respirator) | 25.0
Morganella 10*

4 | Ps aeuginosa 107 |37.4 | 46 | 66 | 289 | 50 | 5.2 | 23 | 18 | 8.6
(—) (ascites) 37.1 | 28 62 | 3.2

5 Ps. aeruginosa 107 | 41,2 | 83 78 | 319 13 17 14 70 |35.03l.6
Str. viridans 107 36.4 | 25 53 14 27.0

6 Ps. acruginosa 107 ! 38.0 1 78 | 100 | 370 . 12 ‘ ' 16 ‘ 10

; 39.5| 43 | 111 | 468 | 49 210 | 120 | 23.6 19.3

37.2| 18 80 | 480 | 14 | 1.0 | 34 47 6.3 13.8

8 Ps. aeruginosa 108 | 37.3 | 14 96 | 483 15 7 4 51.5|52,012.6

— 36.9 | 12 54 | 479 | 10 | 1.0 | 10 6 52,5 | 54.0 | 13.8
9 ” 412 28 [178 | 342 | 13 8 | 58 |14.9 19.9
37.0| 9 | 72 | 327 | 16 42 ' 34 | 7.3 16.5

10 | Kiebsiella 107 37.8| 46 | 86 | 38 | 16 18 | 12 2301380

* Upper row: Before treatment

DEEIL 262 T, Penicillin %28 1~5% ThrC &
LHBTD L, pRVBITEREVWEEZ LR,

5. EEERPIORE

R DEFD KR MR A E X IR & T 5%
PRRRYME 7 B, BEEER 1 O & TIEEEE 2 gt 10 f)
TH D, fhawe LTk, ER 10 flrhLRAaZHLL RS 4
B, 45260, HIETRE 4 BIOBETH - 7cnd, 0
HRCRIFTHEE LTEEMNER?EE Shi, &
BIOERBGROEEL Table 3,4 wRL A, &EM
Zv> & Amikacin {§ B ORE 2 B~ 5,

JEfI 1 S.S. 60 B SEXikERE

FAF 30 4Fic A T HEKAE 3 IR IRAE © Bl 38 D8R 4 16 17,
PR 44 FEfiCIE CHBE R 2, DB L RRERE,
Bk, BREFOHEMNERYD ) FENEWE %2
ALTWLBEARMFEROES T, WRITBEEEOM
Wit Ew <, Amikacin 1 B 300mg 6 BREA L
A, BEEORMMARDG LB I, MKy~

* Lower row: After treatment

FrE 4 A-aDO, 34.6 mmHg —35.2mmHg & %4/
{, TORMPXER EHE Lico LREEERIRECKRER
oY (8§ RS e

JEFl 2 M.O. 6l ¥ 4 fBHMKERL

10EFT 2 LIEULAEXLKOLH O L LICKEFEEZT T
Whio s, BER R EEREE O 7o i BN ABE LT & HEH
T, ABiW:» H¥gH iz Pseudomonas aeruginosa 107/ml
B@BdHH, SBPC 20g SRSk SExifr L Tb %
4, RIRERZHELZRTENE GM, CL #iFTtHh-
2o T DIEMIC R LT Amikacin 300 mg f51: % 32 A [
Bed, Lk 200mg f5iE S0mg WA% 12 BHREMETL
ey, HERARETHol, L, FREHSFO AN
WiER I HFE L, A-aDO, { 48 mmHg — 34.1 mmHg
LHFELTVWDDOT, RRBEREHE L, ok, KM
DERAEL20rbL LY, BEE, BIKEIE» bR
Mot ok, RUPMER LY, SBREIAMCRL
Mt AL LT iaus,
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JEMG 3 S.K. 53F  dir B o HAE M P K
(it ¢ 4% B8 44 Al 2¢)

W OEM THREXWM L, ICU i ABEH ik
R Ll s b Klebsiella 535y X W= FEFI T H % 23,
SRR THEAE T, f»ic CEZ HRMchi) ik
Fle REShBRLOD boted, KESUHAIK,
Ps. aeruginosa 107/ml. Klebsiella 10"/ml, Ps. maltophilia
107/ml gl xh  #ik 108 mm/ss r—gl 38.6% <dH
stre & OIEMNZ% L, Amikacin 300 mg/ B 25 B [ #¢ 5
#ikik 23 mm/E y-gl 250 LHEL, BWHEFOWD
Ps. aeruginosa 104/ml, Morganella 10*/ml, Str. viridans
108/ml & FWABFHEN R DRI, o, ZOEMAE
Amikacin o {fiiz= SBPC, GM &% AL T2
OTHRAEEFEL L, BOKEFORERIED
bihigh o te,

Em 4 KT. 65 #« g%

Fig. 6 Wik LIciEfITH B 28, RBEORBE LY,
Wil %% & 0F, ke Ps. aeruginosa 107/ml 234 i &
RizoT, @i Amikacin % 50 pg/ml 1278 % X
S AL TR LEY, oo MIC & 0.78 pg/
ml THbh, WML LI, 12BMES Licr, FpE
W & KA DbRIEr 5T,

Fig. 6 K. T. 66 yr. Uremia+ Peritonitis
2L"'100mg ...... 50g/ml

colony/ml | pyg %
8
[ Amikacin Peritoneal dialysis
6
NE eoli
4 \\
N
——

2r \\\\

107y ‘ . . LS,
11 15 18 19 20 21 22/X'73

*MIC : SB-PC 800 1
Amikacin0.78 #8'™

EH 5 TM. 77 4 REH A%

BB A B U 2o R T, Wi Ps. aeruginosa
108/ml, Proteus 107/ml A3 & 1, Amikacin 50 mgx
2BoMity 31 Ak e ot, EBEHEEC I Y
FE (MR RIRGE) b H, hED 3Bkg WikTH-
feoTH SRR B 100mg & Ui, Al & AE L
NEELEO BB XL OENELE Lo ke, WFREE
‘I, mo L2C HiEo Rk 36C Ao FHLx
p, miskAERo r-gl 28 31.6% »b 277 Lic
S 1D THE & HIEL o

JEGI 6 R.Y. 74 J fli 4 A%

fifigg e & 0F L 7= it T, Y& dhic Ps. aeruginosa 107/ml

At X h, Amikacin 1 B 300 mg # 5BAMG L7225,
S HHRZELL, FEEBMAC LB L0 & E 28 H
EXHRE LT,

fEGI 7 M.S. 20F B FBREE

39.5C oxs, ARWBHELASLL, MFSERO LF
EHF2BiiR R, FWIBE 2R iEM <, mKHTE4
{77 o> THEIX KB TX A 722, Amikacin 300
mg & SBPC 20g #5% 5 AR/ ot 28 T 37
Dexamethason 6 mg #5492 X ) T L7z, Lichio T,
CDREGICTH T D ARF OB FILHERE & L,

JEf] 8 S.F. 64y 55 19 ¢:PASHEREE B

10/ 2B BT h, EH, BREOERMH I itk
+RHRIE & 2 S hER Y 50 T, REIOF PR
R, =7/ —€% %X 7= L (A-aDO, 40 mmHg &), A
Bz, WEIRHiAE T Ps. aeruginosa 108/ml g X iz T,
Amikacin 300mg 10B #4511, BHoOWHEE AT, [
R RS O B EMER L R ACHFELLOT, H
%L HE Lic, Amikacin i fiIRFEH 10 mg/dl,
GOT 10, GPT 6 ©, %, [FHfEREIRDDhELH,
(SR I

fEF] 9 FW. 40y 5 BRI SE

AL BxbERKFE, S Y 41C o F#, &H0H
#, HEWSAEAS Y, @k 17800, Fik 28 mm/
B, GOT 35, GPT 37 ©, MKk xHECITR- T
L, AFEES A 58\ Amikacin 1 B 200 mg 20 H
1, 100mg 10 B[] Lincocin & ffH#¢5 L, #5-8,
T, BEIEMOMEA, @K 7200, Kik 9 mm/i
L FEH R LA, Lincocin & f o 7o FIEARRE &
L7,

fEf] 10 F.M. 61y 5

L1AmDE» LYW, m¥k, BUhEHH AR L
2, HACEHREFELL, WEEdia b Kiebsiella 107
/ml 23X h, Amikacin 30mg % #5 L, W
BALE, WHER LedFRbal, 5% THRCR
A oo BRMETEE) & Lo

i 65 + Tifi %

. # ®

Wl 7 7 AR B RSE ORISR, BIRE O
WNE X OVEEMIICOWTL, TTORRRCEZATH
D, bRbHIIIIFR IO NI TOE InB R
L, FOREICOWTIV ERMELTWE®, Hi4d
PR OES IR 7 ¥ VR, KBRS X 5 BPHED
HIERE BT LI, Thb A R0 R\ AR
W, ZWHE, ©7F7HORPHEOHMEFRLICLD
Erxbhb, ShbOMECKT %M E DAL B
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4 OB X » THTtbhTWaH, BELHDL
DK, Penicillin %z (CBPC, SBPC), Aminogly-
coside % (GM, DKB) %2335 %, 4H SBPC+GM 0
BRI ERER O O L & LT 0% FENT
LTWABERRTH D, Lrl, MHRERPEDOHTC S
WTIE, MFHBRELZ~TWI D EIN HEL,
Penicillin RCiXmpRECR$ 5 ERPERE © i
I~52% LARNAD®, RERENFERTH Y, Thick
LT Aminoglycoside RTiX, T CRAH TRLIZX D
R R T DR IREE D L 269 LAY
ERADO R TRKERGTERWEWID, ThELhDOfE
NHD, FOET, Amikacin i GM D 4 {58 57 B
TH5HZ &b Aminoglycoside DFFEXED 5 5 & D
MFEE b o LavL, EKES 10 §l720 %< %55
NS, in vitro DR LFTT 5 X 5T ER b B
D, RV DIBEPFELESZ EEZDR IS, LKL
FHEDH G & UIRER, BRI RIE & Bk E
WEERC L OEENRE L, KFRZELLFHELTWS
PRFEMTH S 5, EFE bbb DR REYUE DL 5%
B 1) B tAb ORISR BE L 7SR, Penicillin R
LT Aminoglycoside RIAEWEITFIEHE Y T o2
PAREC R LI L LiC  WHLE B D, AH & o fk
IR T B PIAEDE OO RS E B L CHR R
BO(LFEFREDOF LWITEEHELL W EF X T\,
753, RBRAITRUBEORE Lich DA% s o ens,
ThIBWERZRD LI -1,

IV. #% £

1. REECRT 2 HEINE MIC TH5 L 0.73 pg/
ml~25 pg/ml QP L Tk b, Peak 1% 3.13pg/
ml TdH- 7,

2. 7y PRBTHEBRRER, 0K, B M K
DIET, &R WTES e, Peak fEix 1/2 B
TH o oo

3. 4 AORERARIT A MAPBER, 100mg 5
B, Peak 1% 1/2~1 BfCH v, Peak fHIZ R\ THE
ANZERZ BN, Fio cross over T 200 mg #5 L
7B TiX, Dose response 234k b i,

4 WERAPRERIATIES 3 R E CO b OMRRIEY
AL, 1.8pgml THote, Fie, MARERSMECH
T 5EEE, 26% T, Penicillin R 1~5% & LEL,
BITERR W EE L bRl

5. FRIRMUWCIERBHEGIE 7 6, FFIRIBEE 2 61, &'
Bige 1 Fogt 10 GhoERL, B 4 61, 8% 2 4,
HIEREE 4 GIORETH»7co 25 BRI LOE 5HHS
4 Gldp o teht, TR LEWERIRAR bR o T,

g, ZoWECIVTEM L Amikacin i3,
HHUERRSLE 2 OREZZFLIOTHD 2 &2
BT %o

X #®

1) BKER 0 RREOEEQR), <8V A7 7
19 : 247~248, 1973.

2) KawacucHr, H., et al.: J. Antibiotics 15 : 695,
1972.

3)  pAiE, MABK : Gentamicin o KRR EIKN
P72, Chemotherapy 15 : 298, 1967.

4) AKBERE, fb : Carbenicillin O JEHRY « BEIKH
W72, Chemotherapy 17; 1125, 1969.

5) A ABERK, {fh : Sulfobenzylpenicillin X & & % # 1k
D IERE & K, Chemotherapy 19: 887, 1971.
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FUNDUMENTAL AND CLINICAL STUDIES
ON AMIKACIN (BB-K8)

KEe1zo Matsumoro, Hisao KiMmura, Yukio NocucHi, Yosuio Uzuka,
Icurvo Honpa and Kivo NisHIOKA

The First Department of Internal Medicine, Tohoku University

The results of some studies on amikacin were summarized as follows;

1. The minimum inhibitory concentration (MIC) of 23 strains of Pseudomonas acruginosa which were
«<linically isolated distributed in the range from 0.73 g#g/ml to 25 p#g/ml and the peak of MIC was 3.13
#g/ml.

2. Tissue concentration of amikacin in rats after intramuscular injection (20 mg/kg) was measured
by means of cup plate method using Bacillus subtilis PCI-219 as test organism and the value was the
highest in serum, lowering in order in kidney, lung and liver, among which the latter’s concentration
was especially poor. The peak was obtained after 30 minutes of the administration.

3. The blood concentration following an intramuscular injection of 100 mg of amikacin was deter-
mined in 4 normal adults. The blood concentration reached the peak after 1/2~1 hour, exhibiting a
considerable individual difference. The peak of serum levels of amikacin given intramuscularly at a
dose of 200 mg in a cross over experiment was 14.7 pg/ml after 30 minutes and was about twice of that
of given 100 mg of amikacin.

4. As to amikacin sputum concentration after its intramuscular injection, the value was the highest
in the sputa which were reserved from injection time to 3 hours after administration and its value was
1.8 p#g/ml. The peak concentration in sputum was 269, of the peak concentration in serum. In
ccomparison with the ratio of penicillin groups which were 1x 5%, the transition of amikacin in sputum
is better than that of penicillin groups.

5. Amikacin was applied at a dose of 100~300 mg daily for 3~44 days to 10 cases of the internal
infections. Seven cases of respiratory infections (bronchiectasis 1, chronic bronchiolitis 1, pneumonia
3, bronchopneumonia 1, chronic obstructive lung disease 1) and two cases of suspected hepatic abscess
and one case of peritonitis were treated with amikacin and the results obtained were effective in 3 cases,
slightly effective in 1 case, ineffective in 2 cases and undecided in 4 cases. Though amikacin was admini-
stered intramuscularly to 4 cases over 25 days, no particular side effects were observed. The reason
of low percentage of effective case may probably be attributed to the associated severe underlying diseases
in most of our cases.



