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#5316 2.5mg/kg 1 016 30 4 8HME
&Ll 5L, GM10mg # 5% 7ra—2 (K
RHEE 5%  BASEARUETSE) S5ml LEML, &
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41 F+#, b # D fluorescence polarization immunoas-
say i (FPIA &) A\ 7o, FPIA (e FEz, XY
HoHBN L BBY BARERICC BA LI DTH
bo —BRDOBNEY + v—¥— LS AEOEET
ARCEMOFET sRELENT 5 Lkthh XM
HEP V- - LRANCHEDRECRES L, kL
BELLI vy - bRET 280 L 2R XLET
b0 COMEEXFIALT HAREOFX+ ) Tv—%—
T 2HERELYRD, REBXERTHZ LR X
YRR OEYBELRD B = LHTE B,

Fig.1 iz FPIA & bioassay it ¥i} 5 @E— & JIE
fEOHEBMER LR Lico HBIMREIT 0.996 & BRIF/fl
»"Bbhi, Fig.2 i FPIA L HPLC ik} 5AE—
BtkD REMED HBABER %R L, HBIREUT 0.992
LELLLRFLENRB LRI,

4) EBNENEN S

WAAKES, B#EIO mhRED FEELX AvT
PVAYR= 2V A =TV EFATREE T
o EEIHEH AT 2 — 2 — IR FRETEHEL B
Wi 22— BT HERK (Ko, MBRE
EBY (T, PHEE Vo), 79752 CD) %

15

12.5
. e 0
— . -
E 10 .
8 ..
= 1.5 .
g o
%]
2 s .
- * Qe
LY
2.5 .o r=0.996
0 L 1 1 1 ] 1
0 2.5 > 1.5 10 12.5 15
FPIA (ug/ml)
Fig. 1. Correlation between FPIA and bioassay
15,
L]
12.5 ., °
o0
T 10 i
EY
~ 7.5 .
z
[ ]
= 5 o
L]
2.5 . r=0.992
o
0<— 1 1 1 1 1 J
2.9 - 7.5 10 12.5 15
FPIA (yg/ml)
Fig. 2. Correlation between FPIA and HPLC
*bf\:o

II. # R»
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4 PR EE R R TERARA DR,
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Table 1. Serum concentration of GM (B.W.>2,5005)
Age Serum concentration (ug/ml)° Tin
* - (days) 0h 0.5h ;| 1.5h 2.5h 4.5h (&)
0 . 7.74 6.37 5.15 3.72 3.7
(n=3) | . +1.57 +1.56 +1.20 +0.76 ’
1 1.10 8.22 6.43 5.53 4.34 449
(n=6) | £0.69 | £1.93 +2.41 +2.01 +1.64 :
2 1.43 7.08 5.57 4.51 3.3 3.9
(n=4) | *1.10_ | *3.55 +0.81 0.80 +1.20 ’
3 1.86 7.31 4.9 4.19 2.95 3.2
(n=4) | +1.03 +1.60 +1.42 +1.41 +1.28 ’
4 0.70 7.55 5.09 3.51 2.48 2.53
(n=3) | £1.21 +3.19 +1.08 +1.08 40.99 ‘
5 0.62 6.02 4.31 3.30 2.39 .07
(n=3) | £0.61 +0.66 +0.66 £0.59 +0.40 )
. 6 0.58 6.86 4.48 3.01 2.15 2.43 -
(n=4) | *0.52 +1.29 £0.96 +0.53 +0.53 :
7 0.84 8.05 4.34 3.32 2.26 -
(n=2) | £0,07 | *1.75 +0.42 +0.13 +0.32 :
* Mean=xS.D.
Table 2. Serum c.:oncentration of GM (B.W. 1,500~2,500 g)
. Age Serum concentration (zg/mi)* Tin
(days) Oh 0.5h 1.5h 2.5h 4.5h (h)
0 . 6.21 5.28 4.52 3.64 5.23
(n=3) +3.10 +2.31 +2.10 +1.39 '
1 1.69 6.73 5.81 '4.75 3.87 4.5
(n=5) +0.58 +1.01 +0.35 40.45 +0.17 :
2 1.28 5.85 5.20 4.36 '3.46 5.20
(n=4) | £0.45 +0.69 +1.00 +0.89 +0.73 :
3 1.32 7.81 5.82 4.72 3.61 269 .
(n=2) | #+0.28 +1.90 +0.28 +0.14 +0.60 et
4 1.10 6.33 5.72 4.90 3.66 . MR
(n=2) +0.40 +0.78 +0.57 +1.31 +1.07 .
‘ f 0.84 9.00 5.86 4.85 3.63 3.23
(n=1)
6 0.87. 5.99 " 5.05 3.78 2.65 3.33
(n=4) | £1.22 +0.44 +1.14 +1.11 +0.67 :
7
(a=1) 1.62 5.79 5.41 4.78 2.87 3.85
* Mean £ S.D.

fEix 1.68 pg/ml TH b, HEKENDLL 58, B

Lo EH R bR,

- Tabled H4EfAE 2,500 [ OBz isit 5 K EK
BINFEM AT A =2 =% R Lo HEEHE (Ka) 128

1T 01545071 L/, ~LIgmig s EdickEl
R BER LRSI, RAOHEIIZELS BiEEve Tin
XA 1 Y- 7 KSR ECEET 2EAYRED
DHEERIRADMETH 5 0.21/kg RH, K& rfl%
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Table 3. Serum concentration of GM (B.W.<1,500g)

A'ge Serum concentration (ug/m!) Tin
. (days) [. on 0.5h 1.5h-~| =~ 2.5h 4.5h (h)
¢ — 5.25 5.7 | 422 | as | 5.5
(n=1)
1 . ' .
(n=1) 2.63 6.17 65 | 5.98 5.02 | 7.68
2 .
‘ 2.8 7.66 6.88 547 | 4.9 | 6.27
(n=1)
3 1.82 6.90 5.40 4.39 3.56 4.28
(n=1)
4 — — — ] — — _—
5 1.68 2.76 2.06 | 1.84 1.60 5.47
(n=1)
6 — — — — — _ —
! 1.00 6.90 301 | 3.5 3.05 | 3.85
(n=1) ‘

Table 4. Pharmacokinetic parameters of GM in Table 5. Pharmacokinetic parameters of GM in
neonates (B.W.>2,500 g) 2.5 mg/kg, by neonates (B.W. 1,500~2,500g) 2.5mg
30min iv. drip /kg, by 30 min iv. drip

Age Ka T2 Va Cl Age Ko T2 Va Cl

(days) (1) (h) (1/kg) (1/h) (days) (ht) (h) (1/kg) (1/h)
0 0

(n=3) 0.1833 3.78 0.309 0.181 (n=3) 0.1325 5.23 0.390 0.102
1 1

(ng) | 01545 | 4.49 0.293 0.118 (n=s5) | 013% | 4.96 0.359 0.101
2 0.2049 2 0.1333 | 5.20 0.413 0.113
(n=4) . 3.38 0.305 0.212 (ned) . ) . )

3 0.216 3 0.1876 3.69 0.305 0.107
(net) .2160 3.21 0.324 0.217 (n=2) . . .305 .
4 0.27 ¢ 4 0.1395 | 4.97 | 0.382 | 0.001
(ne3) 2144 | 2.53 .399 0.258 (n=2) . . . .

5 5 0.2144 | 3.23 0.264 | 0.111
(neg) | 02261 3.07 0.393 0.254 (n=1) . . . .

6 6 0.2082 3.33 0.400 0.175
(neq) | 02854 | 2.3 0.340 0.295 (n=4) . . . .

7 2 ! 0.1801 | 3.85 | 0.413 | 0.156
(nez) | 0299 2.32 0.288 0.293 (n=1) . . . .

Lo 2377 v AbBRARK~/NERfHERZRL, 0 cHARNEL, Ty BERL, SHEFIAEL Y,
WeEbiemt aEEEED I 2977 VARBA LTI,

Table 5 = Hit: 458 1, 500 g~2, 500 g ORIkt 2% Table 6 [ HAE 1,500 g KEDE/PNEBBEICE
WER T2 <5 2 — & —#5R Lico MAREIIRBR I HREEBNER T 2 — 2 — %R Lo HEARBUZ
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Table 6. Pharmacokinetic parameters of GM in 8- . .
neonates (B.W.<1,500 g) 2.5 mg/kg, by 7+ .
30 min i.v. drip o L
o ©
Age Ka T Va Cl < st * e e ° H
(days) (h71) (h) (V/kg) (1/h) < . . .
0 3 i ¢ s o '. ® o o
(m=1) | 01241 5.59 0.460 0.075 al PR s
e 8 o y
2}
1 | o002 | 7.68 | o03m | o.037 . r=0.6%
(n=1) 1 1 1 1 4 1 J
4 0.6 0.8 1.0 1.2 1.4 1.6
( El) 0.1106 6.27 0.318 0.046 Serum creatinine (mg/dl)
n= Fig.3. Correlation between creatinine and T/,
3
0.1621 4.28 0. 0.074
(n=1) 18 i . .
4 . . _ . " .
L4 .
5 6 . 3 L .
0.1267 5.47 0.877 0.083 = S5k o o ¢
(n=1) ~ [ s
ff 4 3 ve, © .
6 -_ - -_ -_— 3 . .: . ‘. .. [ ]
7 2 o8 e e r=0.530
_ 0.1799 3.85 0.347 0.088 ®
(n_l) 1 1 " 1 1 s L J
5 10 15 20 25 30 35
Hiehs<iey, Ty REELL, 797 5V ALERYD BUN (ma/dl)
L HHARIERO0 TO.4601/kg A%<, HIR5 D Fig.4. Correlation between BUN and T/,
HAEMKE 750 g OBKRMETIX 0.8771/kg &\ 5 % .
~LT : .
DEDBONIEB IR 5 2 — 2 —Dhh b8 E 5 ° r=-0.525
ROKBYZF T 2—-2—-L LT Ty #:&IRL, .
FREMEOHML LTI 7 L7 = ¥ LRRERY =4 -
BRL, £OBMKICOVTRN Lico MW7 LT 5= 2 :
BIVRRERZ, MPRENELTL->BOT— 4 T
DHEAXRAL, HEGE BKBIERETC T, LB 2r- N
BREDOZ OBFRYRE L, . .
Ty b7 v7 = 0OBKRY Fig.3 R L1, 2 A :d ) 6 8
= flER Wy T, ge tdays
‘m%ﬁy V37 = ERRECRY Ty RERT 5EA Fig.5. Correlation between age and Ty
Bhbh, r=0.626 L 1% ORERBTHECHEYE (B.W.>2,500g)

P-o) A

Ty LRREEDORAFY Fig.4 IR LI, mik7 v
7F=v LRARCRESREDOMENKEVIZE Ty 3
BT 3EABALR, r=0.530 & 1% OERETHEE
7Bk R 1o

ki, Ty, LBIOBRIE DL TRE X Fico 70

HAMEE 2,500 L EoRicsit s Ty, LHBOM
$% Fig.5 WR LT e &bic Ty 3EMT 51
AHZbh, r=-0.525 L 1% OfERRCHEHENA
Eg A

HAERE 2,500 g KiOBickFs Ty, LAKOM

%% Fig.6 IR Lic, Rixhmig s &b Ty, 2GR
THEAMNL LR, r=-0.409 & 5% OEBRETHE
TR R B 1o

¥, KRRI-Th MPREREREIhEEBD
h T2 ERAYETRT %0

SEGI 1 137ERR 41 B, H44KE 3,900g CHELEE
FEOXRBIERTE (MAS) OF4 R T, #E LERE
ByLBELELLEATH BN, o mPBED #BY
Table7 IZR LTz, B 1 Tit b 5 7 {fi2 2.30 pg/ml,
Y- 7{Hiz 10.454g/ml TH D, A2 Tix + 7 7
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2.67 pg/ml, € — 2 {Hix 11.78 ug/ml TH - 22, Hih

126K 2 LT TRRRRS SR CHETELE LD
@ Ty DMEHEL, BRS TR 7K, v—2ME}
T Lo

O 2 137 42 B, 4K S, 887g CHE LAR
EFEFEOFERT, —BEOWMERE LD IENT
»rH, romPREOHB LY Table8 TiRLA, B
WO, B2 Y- 23 ERTHRIRMTCIRY
BEYTRET, T XBEROE~NBM2 TLEMLE
ol

ni. % w»

7 3 ) REARNER L p-lactam RIALFNITHENRS
&, oMb EEORBEIRL, BRE X SR
BeEE LTSRSV EW S REA R D 59 ge
ntamicin TIZE— 2 AN 4~Spug/ml L ETH B &M
DELIhBM, E— 2fHH 12 ug/ml PLEZERTS
BEL LT 7N 2pg/ml P EBRET 2REIR, T

8r

. .
7
¢ r=—0.409
° L]
6}
— 3
- ° o
< 5 .
&°f .o .
'Y L]
- 4F o . . ° .
L]
3t * .
2 1 1 1 I 1 ? 1 1
2 4 6 8

Age (days)
Fig.6. Correlation between age and Ty,
(B.W.<2,500g)

RSy & 2T AR A B L Eh TV 510, KiIZT
$ EMGERALEXLMAT BRI, DFREDE
=2 ) v 70LETH D, RARMRCITRT TIc#
A h, ERORBNBEY A T2 -4 bR oV
— Vg VARG A-F =L LTHLNAT WS, 7, Wil
ERELATIRATOT— 2 bR Eh, RRGRE
{f (GFR) b Uiy E s s I hTuva!®, L
ML, NRBHERICET S B Plcve BIRFER
iz, GFR, Wmitk (RPF) 2 ETFTLTHHY,
DAVIES 51z X hi¥ GFR 2Rk EH B\ 2k
EERTRELTOBAID SEVWESh TV, EM
EWRo &% 24 B GFR {2 25ml/min/1.73m? &
Wb, &4 1~13 Mo 2-3 fFiiiind 51018,
FOWDoL h LEH 12~24 H FoMlic GFR (34
ML, 3RTHRAV R c BT59, RHBRETIEIC
GFR ETT 57, BHHEHOXKHET 2HE
CEoREE, BEMBCOWTESCERTILE
ndBEBbh5,

KRB IC R 2 WREEORE I, HEROERIVE
BAEBLME TS L IR THHY, GFR (27EfREK 34
BETIEL, TokBHCHmMT 5 EVbh3Y, ¥
7z, MCCRACKEN®) 34 AL AETREGE &2 F
4 RCo gentamicin OXBHFEEXRET 2 /b AH e
HFTHHZ EXBALTE D, SEOKHL AR LT
HEEICH T TIT - T

HAeGKEX 2,500 g L EOH T, ©— 7 {HXEKI
DB HED Zbhichotcdl, BHEERTHE 4R
i, +57fHLd K 4LRERLRTEA»ZD L

Table 7. Serum concentration of GM
(Case 6. Gestational age 41w., birth weight 3,900 g)

Age Serum concentration (zg/ml) Half-life
(days) 0h 0.5h 1.5h 2.5h 4.5h (h)
1 2.30 10.45 7.98 7.72 5.80 5.06
2 2.67 11.73 6.08 4.82 3.47 2.46
3 1.47 6.81 3.69 3.15 2.15 2.61

Table 8. Serum concentration of GM
(Case 12. Gestational age 42 w., -birth weight 3,387 g)

Age Serum concentration (zg/ml} Half-life
(days) 0h 0.5h 1.5h 2.5h 4.5h (h)
0 —_— 6.04 7.74 6.25 4.43 3.77
2 1.04 4.70 5.25 3.77 2.95 3.80
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ntco HEHKK 1,500g~2,500g ORTIL, 2 500g L
Lol — 27 HizPREL, ERTH 4 FMN
KLV 5 7 HizeeMmL B RA LRI, HEAR
1,500 g kOB TIREIC Y — 2l EL, BEMTH
AFEMER LU 5 7 HIZM S Te o foo SEIDKRM Tk
SFD i3kt LTk b, HMAEMSK 2,500 U EDORRT
NTEMKAK 37 BLALETH Y, HEGERMRDPIL S
2 EERRBL PIVERAENB L LTV B, GM 2K
BEORFTHH, MRAMCIIAHTELEIRTY
5%, guz, EHREKOMINC &b iy GFR i+
HER S OBk L M LY, BERTH 4 BHMEs X
U h 5 7 EHDETIC2enis EBbh b,

ZEERNEN AT A — 2 — Tk, BREXZRAR
HAuphx e EbickE7eh, (ML mih & &
LIZEMT 55 DORAICHNIER LTV oo SHER
LAEL, 29735 vARRARCKRZ B I/NE Infl
Thotoo WEGKEINCHD L, HESENPIVIRY
Z DAL B bhtc, KASIK Bz khid, HAE
#%1BRLUAOFERICET S GM OXEEHIZHHAE
LEMEROMICEEOEND B, £ 1 ALKIZE
MWied leB LT T35, SEIDH A DRHFTIZ, B
7 O EFWIT HAEKE 2,500g LA EORN Mo 2L
hE\ETH >0 B8 LIREDOKRIHIT o TuTews
DTARBATH B, Pisd LLEMGT7 T TIXEND D,
OB TIRRROER B ORI,

BARE VLTI, ~=F2 Y, ME (H) BMEFLT
VWHEBBR -7 EN EEE mTI LA BEIA T
58, Zhiz GM 0 10% iR EARMEREREET B
BDEHBENRTVD, LML, FERKI VT Hi{#
P RECEEYRIESLVWEEhTH DY, SED
BHTLEBIAD -1

ERcBELTUL 18 1E#&SOSEIOKRFIZIVT
AL EDBhishotce 7 ¢ 7/ BREERAER OER

3 mEZ7V7F=vV, RESEOHEMEREESD

BFNEIRTVLAEY, ¥, GM KW Tik+ 5 7{#
A% 1pg/ml % EEZHSIERSIDBETH 2, 2 ug/
ml % EEIZFHERIFRTH 5 LvbhTuvb, L L,
b5 7{ED 2 pg/ml A EDBE, BT € — 7 EAFER
CETHERRLTH, EEXRT H2REONHER
BREERENKELER L LT 530 EBbh b,
TI/REGRHER O 27V TS VAR IVTF=
ver Y7 IvALEETELIRTVBY, GM 2y
TIVARIVTF=v2 Y75 /A LHMATHLES
hTEH?. RAFBR TS OB|ENLIH TV 3,
L L, MREER St RckuwTirsBnicE
RETGRWIVTF=v - 2975V A% BHT B L

REn L, 4@, #5k - FSMBOREDIDD
WRELT M7 v7%=vBIXURRERLERG
EDMRRIT DTN XTI o Teo TR ERM L
miMs v7e=vLoMici r=0628 RXEXLD
Micid r=0.530 tF#HLbICHED HILYED I,
ORI D, GM mFBREDOHELHRELHA, %
BEDHRRE LTHNZ VT +=vEIUREIRON
¥RAWAHZ LTI EBbR S,

XM EEMEDOBIRIL ShE TRNTERTRT
OEXY R LTHh, e Lo ¥Rz EEL
<o

MYERS 52, EMNRMEYW LIEMA T £X15
IZIERT B L LTV B, BRLICEMNE S CERKL
EXRLTED, (RPIZERL TV SDES5K
KR ->ThbmPREOHBICH >BEYEYELS
LB LLERTEILEND S LEBbR S,

LLEORE LIcKBNER <7 £ — 2 ~%HWT, ¥
7ERREZEB Y TES 8pg/ml, b5 7{HIZERD
fEREDH B 2 pg/ml ¥ FE S 1pg/ml LHEL, £5
Ef@&ﬁf&ﬁ oo N

FERC GM 2.5 mg/kg 30 7} AWBET 5BE0K
SMIFEE, HAEGE 25008 LLEOR TiX, BMOT
11.885/H], B 1 T 14.0 B5f), LIBXRFEICERL, B
7 T 7.5 BRI TH - oo 4K 1,500 g~2,500¢
DOHETIXERO T 16.2 BfE), A1 T 15.4 BT
B#7 T 12.0 B TH o 7o HAE 1,500 K
O T ERO T 17.3 B5M, BM1 Tt 23.5 B
T, BM7 T 121 FEITH -1

FERM itk 5 GM o 55k ko To #E%
WL o BRI pes B et EOERLY,
FEREM T2 GM o5l 1E 2.5mglkg % 30
OREHIET, TOHEAE SIU BBICKELTLIAE
1~3@ETHDONHEY L EX 5, MPREDE=5)

SV IETIENG, BERRCEEMBRYSELT

KONEE LWL, £=%) v 7 ARELBECE, T
OREHETOH I vTF= v, RRERME BROT
EREER LIRS T, RErORGhET
T LNTEBLBbRS,

Beirdehich, GEMEEY ¥ LBEEBX
FREDDRMERE  MEF BB OV THRRE
RMERCEH - LET,

73, RN OERIIH 12 AREXE - KYREHE
&, 13 ERERE - KYLETES H2E TOM
BRE, 4 34 MK EFEEFAREKICE 15 E
EHE LA S W TRER L
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FitEo BEIK & #EM 6 : 346, 1979

IS, SKEWE, REER BEH & BW
midk, EWEHE, RERE XK R, B
B, PMEF W, RRBRX, LEWZSE, #HKHN
F, #ifGREE  NRiIC kTS gentamicin KiHM
EEO KR HENFH R, Jap J Antibiotics 36 :
47~54, 1983

g, KB, FEEM—, WWTEER, 8
HEZ, BEKE®R BE & BRHEEX &%
EBX, NMEF W, TR, K B 2 R
B, WEHEILNA] : /NRIZ 31D tobramycin MRARPY
BEEORN, MRIE¥E 55 524~533, 1981
iR, KB W, PM¥E—, FHKT, RE
B, PRE&—, AEFBFRE, BHEHREE: MECH
+% gentamicin KRMEERCBT 3 RN, XE
L e 10 : 5527~5533, 1982

= B SH ®:HER - RBRRERCKFAH
EWMERME, DRBZR 44 1 974~981, 1981
AEEM AR E S£HBES, SHH&FE MNA
PR, KFES, BREHER, MiEx B B
B:yve=4vyv (GM) BEHEHEO GM m
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We performed a pharmacokinetic study of gentamicin (GM) in 30 neonates who were given GM by
intravenous drip infusion at a dose of 2.5 mg/kg over a period of 30 minutes. The results are sum-
marized as follows;

1. The neonates were divided into three groups on the basis of their body weight at birth; i.e,
<1,500g, 1,500~2,500g and >2,500g. In all groups, blood concentrations at 4 hours post-dosing
and trough concentrations tended to decrease on day 4 of life and thereafter. Those neonates who
were lighter at birth tended to show lower peak concentrations and higher blood concentrations at 4
hours post-dosing and trough blood concentrations.

2. Reviewing the pharmacokinetic parameters obtained, elimination rate constants were lower than
in adults and increased with age. Half-life values decreased with age but were longer than those
obtained in adults. In newborns, the distribution volume of the drug was larger and clearance values
were much lower than in adults. This tendency was more distinct in neonates with lower body
weight.

3. A significant correlation was observed between half-life and serum creatinine (r=0.626) and
BUN (r=0.530) levels.

4. Half-life decreased with age. There was a significant correlation between half-life and age in
the <1,500g (r=-—0.409) and >2,500g (r=-—0.525) groups.

5. Based on the pharmacokinetic parameters obtained, the recommended form of GM administra-
tion to neonates is by intravenous drip infusion at a dose of 2. 5mg/kg over a period of 30 minutes,
1~3 times a day, adjusted according to weight and age.



