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Bioassay 1 X - CTHIZE L, One compartment open model 1T X » T IHEMEH L Nz 7o

REREEA R O S M PR ED BRDITIREE (Cmax) 1 4.6 pg/ml, durRy R,
1% 1. 77 B[, Body clearance (CLg) (% 81.4 ml/min, Renal clearance (CLg) % 75.3 ml/min
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= RS MFFRERRS X 0 R LB ME P RERENFRZ L, S aureus JRYUEIC
13 75mg % 12 RKfERE 27 AEERERYUEC I 8~12 BB HER A E A EL, "5mg
O 8RR EFERROR LM L, MBI W EBbhi, BEIERERERTHICONT
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LLTHELREE/RRT ¢ 2 BRIERT, BWIEA
<z rA%LDb, B, BE MR M A Gentamicin X ) §
Lo

RELTERBATHEE L E 0BEOBBELYET
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DR LR LT,

I. KR &HFE

1. W&k L OBEH:

22~24 IBOBHRAF FEFE3 L LR L7 LT
F=v29Y75vA (C) 1.6~104 ml/min D fE4 D
BEOBHEELHET5 APiE % 9 412 Netilmicin 75
mg FHEL, B L IO BTG U T Table 1,
2 R TREEIC R, FIRE Tl ot 78, EFAGD
ZI3 Netilmicin EHFIEFIT 75 mg §0 12 BERIFR T
I HERDOHMTH S, Eh, FEFIG, K TIXER
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2. BRRPBENER
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subtilis ATCC 6633 H &2 #ix FAEh o, 7EVC
LY, EEE3AD T — vMiE THRUERERY A
T, MmiFFEEL pH8. 0 © M/15 Y vEEREHER THR
LB IV CIRPIBEX JE LT,

¥, BERAERE3AOME, K IEAF, H, J
D I§EIC 24T Radioimmunoassay (RIA) I X5 &
EREXZ T80

IMiER LR Netilmicin EED RIA T X3 ERE
{% Netilmicin radioimmunoassay kit(Monitor Science
Corporation, California. USA) & X » JlIE L0

#ifk 100 1 & monibuff [0.01% 7L FF++ U 7 a
% &HT50.01M V) v EEEKR (PH7.9)] 10 ml % /n
%, X<EML, %FDEEK 100 gl % Netilmicin RIA
ERARET 2, TORBIIHK Netilmicin Hifk,
100 ul, !25I-Netilmicin 100 ul, 245 4+ MiE 100 xl
EHRMLUTISEAML, {RE 20~28°C T20 451 v
2=} TBH, A VF =3 v 3,000rpm T 10
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=X o TEHIL 7,
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FAERARY STV ORNE & L CHEAL

2o

3. FEBYIFENMTIE

MRt Netilmicin YR 3EE) 22 A
FE—ROBINE L OHEFKERDH S One compartment
open model Z{EAL, #EFE LB IUEHOFESIMm
HREEY (1R, “BROZEE LR/DPZFE T
T4y b B TRKLADEBIFR T 2 —F —%KD
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Ko BIGEEEHR, Vo: RHTOS A K Ko

TR E R
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F: FIFR, ¢ B, Cpt « ¢ B0 Mg ks, Dose:
HH5&

fFALE7 » 75 A1k NONLIN® ©, BEHIL1.0 %
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7ok, WEFA, B, CHIOFDOFEMELE GLIAD M
BEHEEOI—T7 4 o T4 V7L, Kig=o kL1,

Cpt <(e~Kert —g-Kart)

Table 1 Serum levels of netilmicin in the healthy volunteers and patients with impaired renal function

after a single intramuscular injection of 75mg (gm/ml)

1 ]
Assay \Tlme 0. 25 0.5 1 \. 2 3 ; 4 6 9 24 48hr.
| Case ™ ‘ ‘ | | B
A 2.8 4.0 4.5 3.3 1.6 1.2 0.6
B 3.8 4.8 4.6 2.3 1.7 0.9 0.5 |
c 3.1 4.6 5.0 4.3 3.5 1.9 0.6
D 5.8 4.3 0.8 0.6
E 6.8 3.7 1.4 0.7
Bioassay F 4.1 2.8 1.2 0.8
G* 5. 4 5.6 4.7 2.4
H 2.7 2.2 2.1 1.9 1.3 0. 4
I 5.3 3.3 3.1 2.1 1.1 0.4
J 5.0 3.5 2.8 2.0 0.8
K 3.3 3.5 3.4 2.1 1.4
L 3.4 3.1 3.0 1.8 1.1
A 2.1 3.2 5.0 3.4 2.5 1.4 0.9
B 3.6 5.0 5.2 3.3 2.5 1.3 0.8
RIA C 3.5 5.0 5.2 4.2 3.1 1.9 0.7
F 5.7 3.9 1.4 0.9
H 2.9 2.1 1.7 1.2 1.4 0. 4
J ‘ 6.6 3.7 2.9 1.8 1.2

* Serum levels after 9 th injection at 12-hour interval (Serum level before 9 th injection:0.6 pzg/ml)
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Table 2 Cumulative urinary recovery rate of netilmicin in the volunteers snd pstients after s single

intramuscular injection of 75 mg (%)

~_ Time
Assay \ 0~2 ~4
L Case | 1 __
A 46.9 70.3
RIA B 51.2 70.1
C 41.8 78.8
A 55.7 79.1
B 52.8 78.5
C 38.4 67. 4
D 20.8 34.8
. E 42.2 73.3
Bioassay
F 38.0 78.5
H 14.9 22.6
1 7.6 14.0
J 2.6
K

77.6

~8 ~9 ~24 ~48hr,

83.0
85.8

89.1
81.9
80.2
50.0 !
81.2
95.9 i
28.8 3.0 | 571 !
17.7 22.9 3.2
3.8 6.6 171 | 261
2.0 10.0 15.1

BEmFREYERYE, TORDOKANLDOT— 2 %A
Lo

BoNT-EBHEN AT A—2—¢HERALT, IHIZ
KDATA—F—FH LI

4 M
t1,5=0.693/K,; 2)
Total plasma clearance
CLp=Dose/[(AUC)," (3)
(AUC)~=[AUC)*+Cy!|Kes (4)

(AUC),™: 0 A & o] ¥ T ffn i o i BE T O i Bt
(AUC)ot : 0 ¢ Bl ¥ CO MM REET DK

Renal clearance

CLr=E,*|(AUC),' (5)
Et: 0t b t B E TR RPIC B S h - Rk
I R i}

1. EERKATEE3ILOMES - RPRE

TEED PS5 REIL 167.8cm, {4H 56.7 kg, ARE
2 1.64m? Thotco MiKHMEEL Table 112, RH
FRebpEIR®RIL Table 2 IR L7,

MR EE T Bioassay REEEL RIA JEMixZ
FREOBEAT—RLI, WEShI-BRMEX3H
& % Bioassay Ci3 4.5~5.0 ug/ml, RIA Ci% 5.0~
5.2 ug/ml WL, 6FFMHEIIX 1ug/ml LATFEiko
Tro EBSIEMTEIT LI 25 2 — % — 2 Table 312%
Lo

Netilmicin OE5MhREEE R (¢, I, Bioassay
Ci2 1. 77FR, RIA TIX1.55B/ ot Ei:,
Netilmicin ® Renal clearance % Body clearance @

KBAE LD, FHALGHHBBTHS - ELRLRL,

2. WREOCEEK L MmN - RPBRE

MADEEORBREY T 5 ARBED N REL
Table 1 ik, RMERPEMNKIL Table 21, 543
—i2 Table 3L Fh FhEBREORRE & bERLE,
BBENETFT 51 on T Netilmicin (2 iNPRE
L. RebENEERPT 5 A@RRGh, Table3 T
BHEREYEBED IR, C. 60 ml/min LLEDES,
BIVBEMEO IR, C. A 30~60 ml/min OF$
EMED IR, C. »° 10~30 ml/min O HEREON
£, C.. 10ml/min U FOVEIZ 13, “hbofik
DERAD 5 4 — & —DEMIC Bioassay THMELLE
BOVEOMNPRED <5 £ — & —¢RDT, hN+
EED simulation curve %%, Figl RLi, H#
HEMEDHRIC &} 7t > T Netilmicin OW2 9777
PR L, FOTodb kB ERI E & L T Ca
10 ml/min LIFO VEETiX 48 BEAIERIC b 1 pg/ml il
D M REHNBREF LI,

ZERAND C., & Netilmicin ¥4 FEEHO HRIL
Fig.2 KiRLIc X 512, K =0.0043-C,,—0.0006 DB
@i bh, FEMOMEMERIL 0.9730 &k Y HEF
HEABGRLD B &V x5 (P<0.01),

3. Bioassay ¢ RIA BIEEDHEY

RIA 3 & A kit TS RAF TR > LD
Table 1, 2 KRUI-mNFREES 6 fER, 35 KA
RebBEE 3 EMN 9 RGCOZMBE T, BT
% Bioassay Il & OHMEFEY A, ThehFie
3, 4 LRLIZ mKHMEETIT y=0.0776+1.0532:2
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Table 3 Pharmacokinetic parameters of netilmicin in the volunteers and patients
. 1 Creatinine  , [ Ve | Body | Renal*
Group Case .‘;g;, W(T"g;“iclenrnncc (hlfﬁ,) j (}ﬁ_[‘,) | F=1 ‘ (’l;f clearance | clearance
N &) {(ml/min.) O Ty | Y (ml/miny) (ml/min.).
A | 23M | 60 117 22 | 0.528| 106 | 1.31 = 89.2 86.5
B | 24M | s8 115 35 | 0.454| 10.2 | 1.53  95.1 81.9
I c 22M | 52 | 105 20 | 0.399| 9.4 \ 1.74 658 57.3
Average | 32 | ose2| 121 | 177 sL4 | 753
D | soF | 48 | 104 | L0741 40 | 091 820 43.3
E | 26M | 50 | 91 ‘ 0.455| 82 | L5z 719 6.0
I | F | 5F | 685 76 | 072|129 | 186 928 | 1017
Average | ‘ | | 0.506| 7.6 137  8L7 67.9
Bioassay N ‘ T T T o
G 68F | 39 a4 55 | 0.107 113 408  41.3 -
o H 85M | 60 41 | 0.073 | 27.6  9.47 37.6 24.5
Average ‘ ‘ | 0.137| 172 506 | 33.8 -
v I | 40M ’ 62 | 21 0.09 180  6.99 32,4 12.7
J sF | 385 | 68 0.0441 47 1560 108 | 30
K | 35F | 48 31 | 0.023 19.6  30.81 7.3 | —
Vi L | 7F | 16 0028 200 2521 94 | 20
AverageI 1 | 0,030 17.7 2288 91 | 26
; A 23M | 60 | 117 2.0 ! 0454 10.6 | 1.53 76.4 | 67.8
B 24M | 58 | 115 3.5 | 0.430 | 10.5 1.61  73.5 59.7
|
I C | 22M | 52 | 105 2.6 | 0.384| 9.8 180 655 70.9
RIA Average } 22 | 0448 99 15 718 | 658
F | s0F | 685 76 0.423 86 164 787 -
H | 8M | 60 41 0.076 | 32.2 918 382 —
I ]| 4sF | 385 6.8 | | 0.029| 186 2365 86 | —
. AT
T
f(c,dt
[]

Fig.1 Simulated serum levels of netilmicin in
five group classified by C., (Bioassay)
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Fig.2 Correlation between elimination constant

( hr

(K.;) of netilmicin and creatinine clearance

120

(Ceo)
0.6
<L Y =0.0043X 0.0006 2
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Fig.3 Correlation of the RIA of netilmicin in
serum and urine with the bioassay

—Serum level —
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<
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Bioassay- serum concentration (z2g/ml)
BAfR2 bR, HBIGREUS 0.943, RABETIE y=—
2.585+40.995x DBARA AR B, HHEIFHREL 0.990 T5
WHHBER A B e,
II1. # =

Netilmicin (37 3 7 ¥EHAEHID F T 1L Gentamicin
GM) EWHiET), HEAR2 bARFEL, GMk:
BCHIEMLY, Bt BERHEES GM X v Al
HAERITH Do

HOEDRETIE in vitro T 108/ ml 46 L - BRIC g
ROBED S aureus DFy 80% % 0.39 ug/ml, Citro-
bacter sp. D) 90%, Klebsiella DYy 75% % 0.78
upglml, E.coli, Enterobacter sp. Oy 70%, P. mor-
ganii Dy 60% % 1.56 ug/ml,
mirabilis © £560% % 3.13 pg/ml LIFOREETER
ZhFEBHIET 5%,

—77, FAEDIBEEBRAEHE 3 LT Smg % 1

P. aeruginosa, P.

Fig. 4 Correlation of the RIA of netilmicin in
serum and urine with the bioassay

—Urinary level —
Wr v = —2.585+0.995X
r =0.990

E P <0.01
Y600 L -9

am

400
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RIA-Urinary concentration

i

" J
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Bioassay-urinary concentration {xg’'ml)

Wik U7 BRo SES i rh i (Bioassay) #f#Hid % &
0.39ug[ml, 0.78 pug/ml, 1.56 ug/ml, 3.12 ug/ml L
Lo Mg SRR, FhEh 7.5, 5.7, 3.9,

2.0 Bl TH o fc (Table 4), B-5 7 x 2 FbikHNT iR
BERT\W5 Suan-EacLe © BHTIL 1 ~ 2 BEic

7% MIC %z % BRIl rRIgED L% 3 X % 6 B
FIRICRIET 5  E XD T2, CoBHRAFEL
SEEMTAERTHS 7 1 7 ERVAFICLHEIEIND
s BiE, bERoEESBE 335 Netilmicin © MIC
SIS &, S aureus FRYYED AL 75mg 3
12 FEER TS L Bbh 5 25, 75 ARG
FEDHEITIL 8~12 e IR THIE Ll A B Rhitkn i
WeEZbNS, ¥, EFHZED AT 2 —2—%HAT
ST LIC 75Smg 370 8 ReRMIRRR B ERICH 235
EEMEFEEL 4.9 ug/ml T, GM OrhiFlEEL X
b 10~12 pgml®? T 51iks L% 5 ug/ml ©

Table 4 Peak and sustaining of 0.39, 0.78, 1.56, 3.13ug/ml or more in the calculated serum levels of

netilmicin
Tm Cn >0. 39 g/m1>0.78 ug/ml>1. 56 pg/ml>3. 13 pg/ml

Gm“P (hr) i (g/ml) (hr.) (hr.) (hr.) (hr.)
0.9 4.6 6.0 4.7 3.3 1.8
) 0.7 5.5 6.9 5.3 3.7 2.1
Bloassay 1.0 5.6 8.0 6.5 4.7 2.8
’ Average i 0.7 ‘ 4.9 7.5 5.7 3.9 2.0
0.7 5.5 7.0 5.5 3.9 2.1
B 0.9 5.8 7.1 5.5 3.9 2.1
RIA c 0.9 5.3 8.0 6.5 4.6 2.7
Average 0.9 5.3 7.2 5.6 4.0 2.3
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£ 0, Netilmicin D Re~10, FHBIM {4 HL101D,
GM X hEV A b FERTHUE R L RIS 7o\ i
RELELLR, HAEOHKATYL 1 AR 7. 5mglkg
SO RBEAGLRMEAMN I, TERFR O ME
ArALh B HECH B,

—75, Netilmicin o i M PGS Fic
ShTHERL, Ko & Cor ORISILBODIR &30 &
RGNS A b hze TORBEKFILL Y 1D
A RHC BRI H T (AT B I L R B G U A
AROMMALIETH D 7 ¢ 7 RIUVERILB 7 2 #
SRR X D A RIE & RIS T LTV D MR
DHIEEMNB T 7 2 AKX bl d, BRIAERT IS
EUTHERMBA EIET S &, Wk 0 & Ty ot
BELTOmE @ M H 7222 B 5 1w,
EAMBIEREC IR —EE L, BRIECIELT
yEE, MREREYHET S LUTCRT Derrun O AL
MNIOHERE IR T\ 5,

ﬁ:D.K_EL
Kel

ﬁ*Zﬁ"———l‘Ai
l—e-kar

D: BRELFEDHRE

D: Bt mE B0 R

D+ : Mg B 5 o B RMR CEAT A 0

[E&
Ko : BEEEEED HREEEI
R, : BEmEGHEEDNAEEEH
Zhbo :tEix Fig 2 # Ay C. 100 ml/min o %

DYEEEERY Koy L1, BED Coo 76 Ko %
RDTFIL 54, MAPBEFBHNER L BT, B
EEREES L 7o\ & MiEFREREB A plateau level
CELEWRELXFHS -2, #BEELvSBopEE
RAWT, &@hH 5 plateau level # KT A2 LEMH
%0 £ZT C¢ 10 ml/min DB EIZOWT Fig. 2 1275~
LB A 5 Ky % 0.0424 &R, HHERILER
% BEOFHECEL 15.01 & LT, Derru OHE
A0 LYIEIE 25 mg, #FR 7.5mg ¥HEL, &Y,
PEE, K\CHFEY SHMEMRTHELLEL @
S BHEFRY A 7o BOMEPBEHTE % simula-
tion Lz (Fig.5), WEIBXB VA Lk hiliE &
BREHBIIBLT 5 plateau state Lig-tch’, EEE
I 75mg % 8RR CHE I L -BRICIX 6 BRI 21T
3. 18 ug/ml HBx oL, &E BREMFFRE
DEIRVY, BEME T 1.6 ug/ml 35 T, Snan-
ExcLe 0BR*HATHuO1E, BEREIFEEDS
AL VERSDEY S A AEELARE IR,

Fig. 5 Predicted serum levels of netilmicin in
patients with C., 10 following multiple
dosing
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Fig. 6 Predicted serum levels of netilmicin in
patients with C.. 10 following multiple
dosing every 8 hours
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Netilmicin Z it EHIF 75 mg ik L 7o BRI
M R& e Bioassay, RIA JU5Efi & $i12 5 ug/ml 38
T, Gentamicin OpMEL Xh 5 10 ug/ml 1243,
4 pgiml DA ED A H D DT, |HEH LT L EEm
HHRERXED X5 e HREN YT ECHT MY E
L7 Bl & LT e B thic R EH &
ERED 75mg AV, HEFRERIC LD RS,

p=p.tmezkur

1—e-Kat
Cer 10 ml/min @ BHFEH L THIEFA LA E K D
T, HLVEAHHER:HROICHEFFR © 30mg %8
FrfEIfEfR T, WG| &5 THIE LACBRO mis i
EHM % simulation LT Fig.6 =Rk Lico &S &
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Fig.7 Nomogram for calculation of maintenance
dose based on creatinine clearance (C,;)
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Cer (ml/min.)

*+Maintenance dose based on Cer for 12hourly administration

* Maintenance dose based on Cer for 8hourly administration

Table 5 Dose-interval modifications for netilmicin
in the patients with impaired renal function

Cer (ml/min.) | 100~60 ’60~3O 3o~1o‘ <10

Interval (hr.)

8~12 ’ 12~24 | 24~48 ’ 48~96

EIEPEETFh Fhis X 25, X0 3ug/mlT6
Rz &ic 4. 5ugml DL EomishgE L i h, Bk
E#H#EEAEU EOBRSENHE IR, HILVWEHE
RiENy b A FTERETHRIIRREM I, Cor
100 ml/min @ FEEEHHEED HfFE1EEY 100%
&L BROBBEEERZT BT 5 8 IR, b0
12 B FHEIRRIC B 5 NEHEFRED % 2RO EHENE
ZEHEL, Fig.7 WRL7%,

RYIRAL, WIERE, BXAEO MIC 7 X X - T,
Derrir O {f A & SEIFA E & 23308 U ic O fhiE
Wi EE AV BA 3553 TH %,

REREGIED X 5 T il R X 0 (XIRPBEL A
LINBERTE, 73 /7ERNEFHOBHATH 1EHE
PEBREEELSELILT, BRECIE U CEHMRE
FEETHHEAELTbh, ZOBAORHERY I
thiB R 4 5 & LT, Fig 2 @ K b S jgps
EWHA KD TEHET 5 & Table 5 DEREAE LRI,

Netilmicin D g, REPEED Bioassay & RIA
B X5 PEMD B LN DONWTERL X fadr o7
2%, BRET U HEE A TuR s o JUEEN: B\ AEBIBI fRIT
&Y, Netilmicin ff F hDO MEFRELZF = v 755
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oo
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Single 75 mg doses of netilmicin, were administered once intramuscularly to 3 healthy volunteers
and 9 hospitalized patients suffering from various degrees of renal disfunction with creatinine clearance
(C¢;) from 1.6 to 104 ml/min, and netilmicin levels in serum and urine were determined by bioassay,
and pharmacokinetic analysis were performed by the one component open model.

The maximum serum level of netilmicin (Cp,y) obtained from the mean serum level in the vol-
unteers was 4.6 gg/ml, the half life in serum (¢;,,) was 1.77 hrs, body serum clearance (CLp) was
8l.4 ml/min, and renal clearance (CLgR) was 75. 3 ml/min.

The MICs of netilmicin tested clinically isolated pathogenic bacteria in Japan and the duration of
the effective levels of netilmicin in serum, which was calculated from the simulated netilmicin serum
levels using the pharmacokinetic parameters obtained, were compared. As the result, it was found
that the following dosage regimen was established: 75 mg of netilmicin is administered every 12hrs
for the infectious disease with S. aureus, and every 8 to 12 hrs for the infectious disease with the
gram negative bacilli. Repeated administration of 75 mg of netilmicin in every 8hrs would not ind-
uce any adverse reactions.

As renal function decreased, CLg was decreased. The mean CLy and ¢,,, in 3 patients with a crea-
tinine clearance below 10 ml/min. were 2.0~3.0 ml/min. and 22.9 hrs. respectively. The relationship
between the elimination rate constant (K,;) and C, was expressed as K, =0.0043 C.-0.0006. The
calculated nomogram of netilmicin for the initial dose and maintenance dose in patients with various
degrees of renal insufficiency, when netilmicin is administered every 8 hrs and 12 hrs, was obtained.

Serum levels in 6 subject. and urinary levels in 3 subjects were determined by radioimmunoassays
(RIA) as well as by bioassays, and the both were well correlated, the correlation coefhicients being
0.943 and 0.990, respectively. It may suggested that RIA method is considered to be a rapid assay
method to determine the serum level of netilmicin.



