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I. & P- 3

1) &

FEfn 61 f£1 AN HEM 62 £6 A CD 18 »AM
i, RAKEMRB/NERL KFfmrmBeERl RFIHK
+FRBE N RB s L ORI » MNB/NEBHC AR LT
FRRESEE 35 L U E DBEV /MR 46 Bl i & Lo

2) #5& {HHE

#5421 0E 0.8mg/kg, 2.0mg/kg, 2.5mg/kg %
182~ 3[E, 30~60 4 AMMIET BT & & Lic, &5
FEix, GM % 5% 7 a— A (KIRWK 5% : tkA&
HRFEMETH) LBML, LEEY7 b AREHYT
201 (7 b agfR&EH) 2AVTEAMS 1 v O=ZHER
(b y 7=EHERRE : by 7 {ERBRSH) XD
T 30~60 2 TARMMHE Lo

3) me GM REOHE

fi GM WEOREXFA L LT, GM HE5HA
AEMERTR, RTH1,24,6 BT oo IR
#, 3,000rpm T 15 HMBLIKEL, @Bohli-mikT
s GM REDOREXTTL-co GM DRI, &
1+ #+ 5 b# D fluorescence polarization immunoassay
& (FPIA &) %A\ I, FPIA BoFEE X, HXHR
DOHBEMIEBYBARBERIGCIGA Lt DT %,
—EROHNEEY b v —— LD EOFET R

CEMOEET HRERHNT 5 & Bfhh ORI B
U=y — LRANCHAEDRACHA L HiALRE
Lich L=—H - bRAETIHXEOLNMEHILT 20 =

DHERYFIALT, BRAOREDY v ) 7 v —X— TR
THMEMELRD, MERLFRTHZ LTk hmGk
FRORMMBELRD DT LNTE BN,

4) R+ GM BEDOAE

R GM SEOMBIZMAI & LT, GM #5Mths
LEEMTET BERTEK»LRTHR2BEME T,
2FMM S 4B E T 4BFMID O 6B X TP T
BRL, FO—BYHCTHNE LI, MEHEKIZM+R
L Mtic FPIA %A\, BONIRPRELRE
MHERPEIRELEH LI,

5) EMHEMMITHE

E#3), ®REFEJOMPREDOFHELAVT, 7
vavaA= AV b A—=T v EFATCRIEETR T
KB HHRY 15 4 =2 — 2RI BETHAL B5h
fei 2 =2 =R AVCTHERYK (Ka), Mh@EER
W(Ti0), HHER (Vo), 29752 (C) ZR®I,

II. & n»

Table1 (2FLRIc#\»T GM 2.5mg/kg ¥ 30 44
BHELBEONPREDCHEBYRLICLDOTHS, ¢
— 7{Hix 30 £ ATEMIERTH T 7.63 pg/ml THY,
X BP L, AHEMERTH 6850 Tix 0.79
pgiml TH -1z,

Table 2 {2%hRiz3s\ T GM 0.8 mg/kg, 2.0mg/kg,
2.5mglkg % 30 5 ARME L-BFom+bREDHEBY
ALV DTH B, E— 27z EhFh 3.13, 7.78,
9.94 pg/ml TH b, IEKFTHED L, SEHERTHR

Table 1. Serum levels of GM i.v. infusion over 30 min in infants

Serum concentration (ug/mi)

Dose Age Body weight
(mg/kg) (kg) 0 0.5h 1.5h 2.5h 4.5h 6.5h
2.51 5.3m 7.23 0.55 4.41 1.82 0.82 0.79
(2.43~2.55) | (1m~7m) | (3.29~9.94) (6.56~8.48) (0.51~1.05)
(n=1) (n=4) (n=1) (n=1) (n=1) (n=4)

Table 2. Serum levels of GM after i.v. infusion over 30 min in young children

Serum concentration (zg/ml)

Dose Age Body weight

(mg/kg) (kg) 0 0.5h 1.5h 2.5h 4.5h 6.5h
0.84 5y 6m 17.3 3.13 1.3 0.82 0.38 0.25
(0.80~0.88) (17.0~17.5) - (2.52~3.73) | (0.88~1.77) | (0.36~1.28) | (0~0.75) (0~0.49)
(n=2) (n=2) (n=2) (n=2) (n=2)

2.0 5y 15.7 0.26 7.78 3.38 1.57 0.87 0.39
(n=1) (n=1) (n=1) (n=1) (n=1) (n=1)

2.56 3y 8m 15.0 9.94 4.73 2.64 0.97 0.51
(2.50~2.66) | (2y 1m~ (11.3~18.8) - (4.50~14.59)| (3.88~5.71) | (1.91~3.76) | (0.50~1.41) | (0.35~0.69)
4y 4m) (n=4) (n=5) (n=5) (n=5) (n=5)




VOL. 36 NO. 5 RIS B gentamicin SUNM IR 423
Table 3. Serum levels of GM after i.v. infusion over 30 min in school children
Dose A Body weight Serum concentration (ug/ml)
eme D9 Lo Age
(mg/kg) o (kg) 0 0.5h 1.5h 2.5h 4.5h 6.5h
0.81 12y 2m 48.18 4.65 1.58 0.89 0.64 ‘ 0.32
(0.78~0.83)'| (9y 6m~ (31.2~76.5) - (2.80~6.18) | (0.66~2.41) | (0.11~1.32) (0.29~0.35)
4y) (n=4) (n=4) (n=4) (n=2) (n=2)
2.46 6y 6m 18.38 9.84 3.07 2.78 1.32 0.76
(2.33~2.54) | (6y 1m~ (16.5~21.5) - (6.48~14.67){ (2.47~3.81) | (1.22~3.79) | (0.80~1.67) | (0.64~0.92)
7y 1m) (n=4) (n=4) (n=4) (n=4) (n=4)
Table 4. Serum levels of GM after i.v. infusion over 60 min in infants
" Dose A. . Body weight | Senim concentration (zg/ml)
ge
(mg/kg) (kg) 0 1h 2h 3h 5h 7h
2.03 2.7m 6.07 5.28 3.37 2.26 1.14 0.69
(1.94~2.14) (5.0~7.0) - (4.75~5.70) | (3.27~3.51) | (2.24~2.27) | (0.88~1.39)
(n=3) (n=3) (n=2) (n=3) (n=1)
Table 5. Serum levels of GM after i.v. infusion over 60 min in young children
Dose A Body weight Serum concentration- (ug/ml)
ge )
(mg/kg) (kg) 0 1h 2h 3h 5h 7h
0.80 2y 9m 133 1.82 0.90 0.55 0.20 0.05
(0.80) (1y 3m~ (9.9~16.5) - (1.63~2.02) | (0.79~1.01) | (0.44~0.71) | (0.13~0.27) | (0~0.14)
5y) (n=3) (n=3) (n=3) (n=3) (n=1)
1.9 4y 15.3 5.33 2.19 1.25 0.67
(1.92~2.00) | (3y~5y) | (13~17.5) - (4.59~6.07) | (1.88~2.50) | (1.04~1.46) | (0.60~0.73)
(n=2) (n=2) (n=2) (n=2)
2.51 3y 2m 13.3 0.25 7.56 3.30 1.82 0.85 0.61
(2.50~2.52) | (3y 7m~ (9.9~16.0) (5.85~8.72) | (2.43~4.35) | (1.31~2.62) | (0.56~1.02) | (0.33~0.88)
4y) (n=1) (n=3) (n=3) (n=3) (n=3) (n=3) (n=2)

6Tz ThFh 0.25 0.39, 0.51 pg/ml Th - 12,
3P ORI S 7 dose response AT Hhtco

Table 3 3% #ic s\ C GMO0.8mg/kg, 2.5mglkg
% 30 O RIEEHE LR o mihREOHBEYRLICH D
Thbo ©— Z{EZFNFh 4.65, 9.84 ug/ml TH Y,
LR L ARBERTH® 6 BRI TIThTh
0.32, 0.76 pug/ml TH ot 2HORICHLM L dose
response M Hht,

Table 4 3FLIBIz 3\~ T GM 2.0 mg/kg % 60 4> A%
BELCROMPBEDOHBY R LILDTH D, €
7{Hi% 5.28 pg/ml TH b, LBERECHDS L, Ak
ERTH 6 BRI TI2 0.69 pg/ml TH - 72,

Table5 3451z~ C GM 0.8 mg/kg, 2.0 mg/kg,
2.5mglkg % 60 A SEHIE LR OMTREDHEB Y
ALdDTh B, ©— 7fHizEhEFh 1.82, 5.33,
7.56 ug/ml ThH Y, LISREHS L, AESERTH

6 B 712 0. 8 mg/kg ¢ 0.05ug/ml, 2. 5mg/kg TO0.61
pg/ml THo7o, 3 HOMIE A Fr dose response
NRED LR,

Table 6 |32 #ic3s\»T GM 0.8 mg/kg, 2.0 mg/kg,
2.5mglkg % 60 4} SEME LICROMFPREDHRB
RLIcbDTH B, €—7fHIZERER 2.68, 7.31,
8.58 ug/ml TH Y, LMERKFIEA L, MEHERT %
6 BRIz 2.5mg/kg T 0.63 pg/ml THot, 3D
Rz Bg HAs7r dose response A3FEMD Hitt,

Fig.1 33 XRTOBDOLEL—2{EDAZY /S5 712 Ld
DTHbo BERMAWETDH S 4 pg/ml1EL T 7em
ST fERNE, EN 49 FIF8HIT, TDH5HL 7 HIn 0.8
mglkg WEHTH o1 1o, BURBEOTERDOD B
12 pg/ml B IAEFIX, EX O HAF28THD,
Thi 2.5mg/ke B#EFHTH -1

Fig.2 1T RTOHO L 5 7flHDEZ R /5 7T Licd
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Table 6. Serum levels of GM after i.v. infusion over 60 min in school children
Dose A Body weight Serum concentration (ug/ml)
e
(mg/kg) g (kg) 0 1h 2h 3h 5h 7h
0.80 0y 50 2.68 0.46
(n=1) (n=1)
1.86 13.5y 37.8 7.31 3.22 1.53 0.92
(1.84~1.87) | (12y~15y) | (37.5~38.0) - (6.82~7.80) | (2.62~3.82) | (1.29~1.76) | (0.90~0.94)
(n=2) (n=2) (n=2) (n=2)
2.57 7y 25.3 8.58 7.63 1.77 0.8 0.63
(2.55~2.59) | (6y~8y) | (23.5~27.0) - (7.45~9.70) (1.56~1.98) | (0.69~1.00)
(n=2) (n=1) (n=2) (n=2) (n=1)
%0.8mg/kg %0.8mg/kg
®2.0mg/kg ®2,0mg/kg
15 02.5mg/kg 2.0 ©2.5mg/kg
[ . . -
i E
_ 2 .
E ° k
X g °
= 10 ° F
.2 T‘ ° b 1.00 g, ° °
Er . . ° g o
£ » .8 . g ’ 8 N
§ L ° . s & 4 * e .
e : : x " ° % S
: : ° x x e
[7;] 5;— o Nl 1 1 1 1 1 1 1 1
* ° o . Infants Young children  School childrea
3 x Fig. 2. Trough levels (30 min and 60 min
I x ¥
L —Infants
s Young children *2.0mg/kg
r — -=School children ©2.5mg/kg
Lo —_ 1 Lo 15.0 v — vel
Infants Young children glool children i Peak level 30 Trough level
Fig. 1. Peak levels (30 min and 60 min) 'E
¥
DTH %o 41 ALANEROTHEE DS S 2 pg/ml L :
FThoteo 3
GM #Efif b, FEE XUORREEHF Y- 7{HD §
BESTETD -7 TAE, + 57 EOREHSTETS :
51z 9 PIDMEHR Lich A Fig.3 ThB, WFhi &
Aot BRERIED bhich 5 e,
Fig.4 iz GM #5% © RHRE & X0 RPEIREK
%, B TH - 13 IOFHECR Lz, 5%
6 Frfil ¥ T REEREKIL 52.9% TH - 1, ) . ’ L
First Last First Last

Table7 ZE&BBT2EBHNFMN 5 4 — % %R
Lo HERBIZFLRTIZ 0.35~0.39h7!, SRt
0.45~0.65h™!, % Ti% 0.38~0.90h™! Lich, fnid
LEBI AR LB HATH -7 EBIIT AR TIZ
1.84~1.98 BER, %hIR-Ci% 1.39~1.68 Bsf, HETIX
0.79~1.85 B TH b, RixbmibE &b EGHET 3

Fig.3. Peak and trough levels of GM after
intravenous drip infusion

AR EREDI HHEEKTFAR T 0.31~0.331ke,
R Tit 0.23~0.351/kg, ¥E Tl 0.16~0.251/kg T
BhH, CiXHins L &bichi Ml &l h BAOHEIE
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Table 7. Pharmacokinetic parameters of GM in infants and children

L. . Pharmacokinetic parameters
Drip ufufu;n time : Dose ) Age o — " a

i me/ka wy | ow | ke | am

0.8 young children 0.65 1.46 0.23 2.73

school children 0.90 1.10 0.16 5.45

2.0 young children 0.47 1.47 0.23 1.67

% infants 0.39 1.84 0.31 0.87

2.5 young children 0.48 1.46 0.28 1.88

school children 0.38 1.85 0.25 1.67

young children 0.52 1.40 0.35 2.33

08 school children |  0.88 0.79 0.20 8.74

infants 0.35 1.98 0.33 0.69

60 2.0 young children 0.50 1.39 0.30 2.30

school children 0.52 1.35 0.20 3.87

young children 0.45 1.68 0.28 1.59

28 school children |  0.54 1.31 0.24 3.18
0O Uiy 100 MBS & SRTLBY, 7, BREEELET
_ Hc[t;:;::::;ahon j‘ R BRADT -2 LA Sh, AREMAME (GFR) it

E Wor recovery rate 80 S U5 HEARE I LT 590,

\530%— . 460 £ ECHEVERRIA 512 L hi¥, GM ¥ — 7 {HR G HEED
E ez o | E Bibr SERIC X D EBT 57, BEEADHREL LT
§2°°' n=12 do £ 4~5 pg/ml H{BBldIE, 6MA~S5RETIE 2.5
] ~ mg/kg, 5~10 B Tt 2.0mg/kg, 10 RLI ki 1.5
§ 100En =11 / n=11 Lo :E mg/kg 5T HOLRHL L LT 5, SEIR 4 KA
5 n=11 L7c#R, FLETIX 2.5mg/kg % 30 S AiRMELC
L ) KA P R R e oo BEDE— 7{HiL 7.63 ug/ml, 2.0mg/kg % 60 £ A1
Time (h) B LIBAa DY — 7{HiL 5.28 ug/ml TH o1 R

Fig. 4. Urinary excretion of GM after intra-
venous drip infusion

BT B,

2975 VvARARTIT 0.69~0.871/h, %R Tit
1.59~2.731/h, ¥ETIL 1.67~8.741/h THbH, *h
bEHM L &b I LT,

III. # %®

7 3/ EREHRMAERIL f-lactam RIEFITHNB
& komBREOKEEI RS, BRERLEC X BEIF
Beg®E L s bisv b3 RAND B, £
DE=2Y / IHRUETH B, gentamicin Tt ' — 7
2 4~5pg/ml LI ETHBHZ ENBELEhBH, €
= 7fER 12pg/ml Pl FRTAHEELE P T 7 EN
Zpg/ml ERET 2B, F BHEEYET

Tix 0.8mg/kg, 2.0mg/kg, 2.5 mg/kg % 30 4 K Ek
ELBAOE— 27zt h Fh 3.13, 7.78, 9.94
pgiml THH, 60 L HHEHELCBEOC— 7{HIzT
HFh 1.82, 5.33, 7.56 pug/ml TH - oo FETIZ 0.8
mg/kg, 2.5mglkg ¥ 30 S REHELIBEOLE—7
faixthth 4.65 9.84pg/ml THYH, 0.8mglke,
2.0mg/kg, 2.5mg/kg % 60 4y NiEMELICBEOY
— 7{EFhFh 2.68, 7.31, 8.58 ug/ml TH-71=0
B4 DIERAIC Y — 7 fE% R LIcBE, 49 flF2
BIDZ A 14.59, 14.67 pg/ml L BHERBOFTELEDOH
% 12 pg/ml 2z TuWico 1 ISR D 2.5 mg/kg
EF, 1BIX%ED 2.5mglkg HEFHTH D, FFckpE
EKRL I, BEREEELRD Tty
HEDe—7fEORERE L h ¥ %L, GM 0 5H
e LTt FLRTIT 2.5mg/kg % 30 4 ArEkE. |
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HRs XUEETIL 2.0~2.5mg/kg % 30 B B\ ik
60 EEMELTHONHY LEX BB,

4@, ERBELTL-HTIZIE2~30#EL
LTish, BROTEELFL bhDicd, EN 41
CEWT S 7HORUBLT oo TOKR 41 fl
LOMEROTEE DO B 5 2ug/ml LITFTHoT, ¥
7o, WER XURKREERC - 2 HOMNENTETH
St DT, +S7EDOWUELTETH-1d D
IMT WThoEATHHL ERBEMIRDL
nich ot

ZOfER, GM2.5mglkg ¥*1H2~3E O H#E5T
1, BRefErmvLBbh s,

ZEERSIEM T 2 — & — Tk, HEFRE I &
LhickEeh, FEOHIZRAOMHEIZ ESNT W
Too EWANTNME & L b ITERE L, STERLIME &
bichtedfeh, 2V75vALIMERE L LiHmLT
Wice & OFERIZATR > ECHEVERRIA & O#E!N L—
FHLTW5,

DEDHEH L-EBHH¥WM A 54— —%2BVT, ¥
— 7 {ERRLREBY TES 8pg/ml, + 5 7{HIZER
OfEBREDDH B 2 pg/ml 2 TES 1pg/ml EREL,
BEHEZT- T

FraERYBRDRBERICI VT GM 2.5 mg/kg 30
SEBBET 2BEOREMBIL. EPRTETOZRD
S Tchl, 3.4~6.8 Bl TH o ko T ORERIZ, SED 1
H2~30#R50REE R LUEHR YT X 5
Lo LBbhs,

RepBEURRIL 52.9% EBRADHECE~ e EVE
ThHoto 7 3/ BEGRIERN IBHMBEOEKF TH
n, RHAERKRIIHRATIZE0% LLEEIhTL 50,
L L, /MNETO RFERE 8T 5 #@ET1L 30~
80% NI hIELOERALR—ETIXRLY, 4ED
52.9% LW HRERIEUTH B LB,

DIEDRERI D, FERY KR DREEKTO GM
OEEHEIZ, AR T 2.5mg/kg ¥ 30 AT,
HRE ICEETIE 2.0~2.5mg/kg # 30 D BT
60 DREHELT OV BFY EEX B, S HIC M
Eo®E=2Y) v Z2%2TFhuVithd, HERR LURER
BEBEELTW OMEE LW EBbh 3,

MeRkx siepich, GEMEED ¥ LBCHRA
FREMPRHEEE  MEFHER e b R
| BB LE T,

B, FRXOBEIXE 12 MREZEKE - EWHLE
& HBEREXRE-EHVHRBEFESL F2@
TDM Fi&s LUK 34 @A KLEREFARETE

WTHRE L7

D
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(p)
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13)

X L3
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HmIgR, EWMEL, WKHEE EXK R, BEB@
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EEORMHENTFR, Jap J Antibiotics 36 :
47~54, 1983
WIS, KEWH, FHER—B, LWTHER B
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BX, /MEW i, TMEREE KM B X »
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+% gentamicin SiEMIEEICBIT 5 MK, KB
& M 10 : 5527~5533, 1982
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PHARMACOKINETIC STUDY ON INTRAVENOUS DRIP
INFUSION OF GENTAMICIN IN PEDIATRICS

YosuiTake Sato, Euchi Isonata, Yoxo Waranasg,
Tsutomu Ocata, TosHio Suzuki and Kazuo IsHikawa
Department of Pediatrics, Ohta General Hospital, 29-5 Hachimancho, Ohta 373, Japan

Hironosu AKiTA
Department of Pediatrics, Yamato City Hospital

SarosHr Iwata* and Suoicur Kusano
Department of Pediatrics, Ashikaga Red Cross Hospital
(* Present address : Department of Pediatrics, Kasumigaura National Hospital)

KEISUKE SUNAKAWA
Department of Pediatrics, Second Tokyo National Hospital

Taxao Yokora and Tapao Oikawa
Department of Pediatrics, School of Medicine, Keio University

Yasuvo IcHiHAsHI
National Children’'s Hospital

We performed a pharmacokinetic study of gentamicin (GM) in 46 children who were given GM by
intravenous drip infusion at doses of 0.8, 2.0 and 2.5 mg/kg over a period of 30 or 60 minutes. The
results are summarized as follows :

1. Evaluating by infusion speed and age, we noted a clear dose-dependent response among the
three dose groups. Peak blood concentrations tended to increase with age.

2. Intravenous drip infusion of GM at a dose of 0.8 mg/kg did not achieve a therapeutically effe-
ctive peak concentration of 4 #g/ml in most children. At a dose of 2.5 mg/kg, 2 children had peak
blood concentrations greater than 12 ug/ml, a possibly toxic dose.

3. Reviewing trough concentrations, we found concentrations of less than 2 ug/ml in all children,
indicating that no drug accumulation occurs.

4. Multiple administration of GM produced no elevation in peak and trough concentrations.

5. The cumulative urinary recovery rate up to 6 hours after administration was approximately
52.9%.

6. Reviewing the pharmacokinetic parameters obtained, we found that elimination rate constants
increased, and half-life values decreased with age. Also, the distribution volume decreased, while
clearance values tended to increase with age.

The above results indicate that an intravenous drip infusion of GM at a dose range of 2.0-2.5
mg/kg over a period of 30-60 minutes is a form of administration recommended for the treatment of

children.



