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BZFIA94E THGEHEPE S VAR Y 27 4y & LTAKH
WAITEM %A Ak E LU THE LIBHIG3F 125
15[ E &2 A28 Bl A2OHMT AN 2
ZI2h B &P REBRERFE 2 ILRIEEL T,
M58 4 (developmental pharmacology) # &
U7 OB OMEOES & ZDEREZHY, /)
ROMEEFUEICHFS T2 EEFRSN TS,
15 HOMEEFILET N L0 [EER JA(;:L%[XI
NAFEAD &5 % BIEBEOHEN: & B, BAFI63 4

10H29~30H ¢ 2 H# 238 - THHERBfF & 4 4,

REL Y O v AEY A4 L BRI
— IO A R A N, AT RFKEY VRV A
b EEREEONE L O THRTT S L
AHME LAV DOTH S, 2EEEZAE L THL »

BEIIZEFRFRDONE Y 7 ZXFHISENRZASR
OHMGEST 55 0OT, 1FIC “pediatric clinical
O—HEIZF v+ LYy I LAELDTH
B I EHHFKB,

ETZZTHRUEHISHEH OAMFE R EHY L, K
NI Z S T 2 aTIC AR 2018k
DRBEVLEZRREZBRTHV, ETHE—IC
ZOMERIHIR SN 3B E ZONETRLT

INWEREF DIRI A X7 b T 4 (broad spectrum)
¥ATHN= LTIV EL, HIIBARHIT 235
L H B D, KRNOFEREH IZIFFY A H
5 &AL o N REEE AN RBHEE OB L Ak
LTEVERRAEVWIETHD, 2 WHAEICE
I+ % “pediatric clinical pharmacology” DB.L &
LRBIFmMBIKRSNAMETH L E VW IAN TS
DTH5,

NROFDHEE RIS AAD T LR (little
adults)”" TH B EOREAY SN > THRALIIC

pharmacology”

1

LEDLNS (FIZIERADOEFEPEHE I A S O/
HHROME ), 2o NRIzvwA0nA %L “drug
disasters” Z 2 TE U TORZL2) o BRKEEY)
fRERFZE (pharmacokinetic studies) 2KV 1Z¥i4:
Wi Tirhb N T/ % 513 chloramphenicol 124k %
“Gray-baby syndrome” %> sulfisoxazole |2k %
“kernicterus” 3% < OREFE A 3 ETIC TR AT RE
HomEBIDRKENANTIEHEFE WV, ZDEI %
1319624 Kefauver-Harris %
FEORMEKRETEDZE LD, “WMABREILT
ERSRCHEEATIHEENTVWTE, NRIITE
&H-Hﬁmmﬂﬁvméﬂfuﬁw%%@%mm
W EO/NRSERIZED W 28 &%, Shi-
rky3) 13 2 ) 4ifiE 4 45\ T “therapeutic orphans”
L=, Done 5212 K 411FZ D “therapeutic
F1977THEOBE R THELE, AT
WIS & % > T ARE LA % % M ORT8% /N
BEIEIGE o TV ENTWVWE, TX
BOE DS ST ZOMBUETIHVW TS &) 12
Bbhz, RRIZENENRAEICE 2 HER%E
OB EARIIG U 7 B D < A
& HIZ o M 4 SR 13 digoxin,
aminoglycosides & W< OA2DMOPEME, Piifw
nASE, % EITPRE
ENTWw3Emzdlo 2L LBUKICEA TS
15[ OFEBEAIIME §H5NE TRV, T2, )
Pediatr IZI3/NREHZEDOX 7 2 a2 HbH, 2
NE T2 ~3 DRIPRENIDATH B, Bk
T+ H[ETH “pediatric clinical pharmacology”
[k 12 & 9 “ill children” &
“therapeutic orphans”’ |ZFEAN TV A LFNIE ) DTH
%o KRIFRE A INIAFEFANONRFHE OB & 1

“drug disaters”

orphan problem”

theophylline,

furosemide, indomethacin,

“« oo
prematurity
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Uik Z L, FiLoOMELZ 2Ok T 500
REBEBEO—D L LTEZ5 N TVAEEIZEY
LR bIhE, ZOEKIZHEW TR FEALAHA
NREFEROSRIEE LTRBEN Z L1380 E
HELWZEThH b, MENRBI¥YEEMET 5L
DTIEEVH, 2L OEDL/IMERLZOMBHI LY
KHTWT, FHiaxreRL THITBIIZEE L TGl
0@ E TR, OF DEREN - FBIERELZ S
CNREMRAROFIE LS Z 2, TROAD 720,
IFLOWEMRESZ vy L W) BFEORZITN
S EREFRIIE L VRO 5N TV IHTI
BhDIhe ZTIVNRERERFOLENRL 20
REZFEZRKIILTEFVEVOTHS, Z2LT%
NEEL OPRBEPELROTOBHEF U0
5Thb,

(BEXM)
1 . Done AK, Cohen SN, Strebel L. Pediatric

clinical pharmacology and the “therapeutic
orphan”. Ann Rev Pharmacol Toxicol 1977 ;
17 . 561—73.

. Udkow G. Pediatric clinical pharmacology.

A practical review. Am J Dis Child 1978 ;
132 :1025—32.

. Shirky H. Editorial comment . Therapeutic

orphans. J Pediatr 1968 ;72 : 119—20.

. Besunder JB, Reed MD, Blumer JL.. Prin-

ciples of drug biodisposition in the neonate.
A critical evaluation of the pharmacokinetic-
pharmacodynamic interface (Part [ ). Clin
Pharmacokinet 1988 ; 14 . 189—216.

. Besunder JB, Reed MD, Blumer JL.. Prin-

ciples of drug biodisposition in the neonate.
A critical evaluation of the pharmacokinetic-
pharmacodynamic interface (Part [ ). Clin
Pharmacokinet 1988 ; 14 : 261—86.
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Altered Plasma Protein Binding of Disopyramide
during and after Pregnancy

Hirotoshi Echizen, MD', Miki Nakura, BSc®, Yuriko Kato, PhD?, and

Takashi lshizaki, MD?

'The National Institute of Nutrition, *Science University of Tokyo, and

®The National Medical Center
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AR 3 & O AR I C O ¥R B S o0 I 1 A
BOELE, YVETINEEFTLERE L, LT
tir, fEt# (Ist, 2nd, 3rd trimester, [HpERE) , H
PER L 4 H oM, BER (B (n=6 %~
138) » 551 T ultrafiltration 7312 K %36
Bty 1810 o3 e & SRR 0 12 & A YR E
RHOWTHIELZ, Y VYT I FOEOESIZIELT
I & FbNT 3rd trimester O 4EtaHE, #rd REEIC
FWTHBEIZ (p<0.05) WYL TWEN, FEHERL»
HOLPER IR I IZ (p <0.01) HAIL TV
7o ZOZEALIZMEEF O ar -BEHHEE QA OWLEE & R
CHE LT (r =0.89, p<0.01) o F7/, &
HEE T — 5 O TN LICOERIZE % 5 Y
YET I FOEAKEOEN AT L L THGEMLO
ROZ DD THI2HERE L, LEI-T,
YV YT I N i K UEIEMEEY O AR | S iRk
(3rd trimester) ¥ & U4 R CITIELRIEM A £ 9
LK<, —H, WEEETRECERETILENH
AR E N,

I.% &

R I X EMOE AR IS T 5L 60
2fAOMEHERA (TVT7 Iy, ar-EMBEA
(AAG) ) DEBEERD AL 3173, Zhiatic
T3EMOEAKEOELERZ T IR SN
TVLEWV, T v A v EE I LD LT IBEEMO

OSSR b O 7 v 773 v IMEE LW
EKFRTaLEh3HY, YVETI N E, BRER
F xR &L 3 2EIMEY O EAKEE ORI
IELIZOVTIHIZE A IR AN,

KAlE, CNETOMETY VET I FHEHRME
EMOERAKAEZMET 2BORVETFVEY L %
BHEEMS ML, 22T, AFETILIEE
POERMENORAKEOELEZ Y VYT I FE
FIW TR IZEFZE L 72,

0. MRERE

[FIEE @6 CREGHE, AT - B o W IEaE, A
(Ist, 2nd, 3rd trimester, HpERE) , WipEH 1 7
Ho#p, HEUOHER (BiM) (n=6%7
138) »5 EDTA %Al & L5z Mm%
500—800ul D H ¥ FNIZHF, ZhIZYVET IR
RAdimEES 0.2, 1, 2, 3, 6, 8, 10, 15ug/ml &
AHREIICHEML, 20%T7TIay -y MY
71 — (Amicon, MPS-3) # H\»7- ultrafiltra-
tion (%12 & V) EMERE A vl L 721, # b K ONERE
WS & & W 9% (TDX system, Dina-
bott) 1Z& VIMIE L 7z

YVET I NEAKBEITREOET VAL DB
frahz,

Cb=(Bmax - Ka - Cf)/(1+Ka - Cf)+NS - Cf
Z 2T Cb (3 BER O Hit i, Bmax 3ARE
# (capacity constant), Ka |34FRMEAEALITD



FEEAEMGE 2% B4 1989410
B A % T4557E L (association constant), Cf
(EEEER SRS, NS IR RIS A /8T A —
Y Thb, TNED/INTXA—=FIZEANDT— 512D
W IR RN TREICE DR s ZD/NT X —
YEHWTEMRED Y VYT I F 1-6ug/ml 123
VB e i A GER L 2o

A AAG ¥ ISRk k0, g7 v 7
I VB BCG HiIckD ZhZFhElIEL -,

7 — 8 OGEHIGE 5 BOTTEIZ K 0T 4 o 1o
AAGHEU TV T IV ZhEN, HHIMTL

T, FREFYVET I FOEAERIZME LTY
éﬁ&hmraéfwr§mmwﬂﬁmr¢éﬁuv
—ZF BT +SD T L, fGfaE5 %L F

&ﬁ,,inm SMEOPESLEE L L 2

m. &% £
BHEOMEHEOBIKT — 5, BIRMER A #£1 12

'/]\.(yo

EHR OB I BTS2V VY T I FOEAKEAIL

IFEE FE/XT 3rd trimester O AFfiE, #r
ERBICEWTHEIL (p<0.05) &P LTwniEA,
PRl HORPERCIEMIZAREIZ (p<0.01) AN
LTwi, MIICHREZERZR L AHOT -4 12
DWVTRL 7o Z DO IEREET & [k O 1232
HoENELEDOD, ZOEIHEELZLANVIZES &
Sl (T—=7m3R&T),
R OME 7V 7 2 VIR IR ERICE VW TET
U, HpERL 7y HORBIERMIE LT w2, —F, I
#EAAG PRE L AR S F o %5 U 3rd tri-
mester HCHEL (p<0.05) K FA2R L2280
O HPERERECIE, IRITEEMIEL, dEkl AT
W HEE (p<0.05) ZMNERLZ (£1),
EBSOIZIEDMI T H B 3ug/ml T OIEYEEE S
# (FF3.0) &#f5e L2V V¥ T I FOEAKS
IEMNBEIPS/ONT — 5T AAG i+ R <
ML T (r=0.89, p<0.01, X2 A) ., —
Ji, FF3.0 370V 7 3 ViR L L HREICHIM L 72
(r=0.45 p<0.01, M2B), L»L, AAG &

—‘JMHhuﬂ

%1 Clinical characteristics and laboratory data of study subjects

Study group Number of Age Gestational AAG Albumin
subjects weeks [75-100] [3.5-5.0]
(yr) (mg/d1) (g/d1)
Pregnant women
First trimester 6 29 + 4 9+ 2 65+ 13 4.3 + 0.2
Second trimester 6 32 4 2 20+ 3 S1+ 24 3.74+0.2°
Third trimester 6 31 + 3 32+3 46 + 12% 3.6 + 0.2""
At delivery 8 29 + 3 40 + 3 48 +11 3.6 +0.2""
Neonates (cord plasma) 8 14 + ™ 8. + 0.6™"
Postpartum women 6 3345 89 + 20" 4.5 + 0.3
Non-pregnant women 6 30 + 3 64 + 10 4.7 + 0.4

Data are means + SD.

AAG =;-acid glycoprotein

Normal reference values for plasma AAG and serum albumin are listed in brackets.

*p < 0.05 and *¥p < 0.0l compared with the non-pregnant group
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Total Disopyramide Concentration (pg/ml)

X1 Yv¥EF 3 FoFMMmbRES TR (%)
@—third trimester £f; W= FPEE: @=L Ul8
= JEATARRE, HAHHIRE 3 IEARIRRE & B BEE ORICIT 4
bh-*P<0.05, **P<0.01, fhOIEMERAREED 2
Y7 3 FRERES I G &R TIREIRRE L D b v i AR

LEAPHEXRLZBIETICRESEL oL
TILTIVvOMICLAEELSHEPED NS (r

=0.50, p <0.01), EEYEoHrizk D AAG, 7
7TIVORFAZEAZTANL L TERET FF3.0

””zft’\"a‘%’ﬁ"&“’ LTWwar&ifTdE, AAG, 7T
vioxt AR R R E B, 2 h T h
—0.882 (p<0.01), —0.008 (not significant) T&
N, 7TVW73IvDOFF3.0& O RN EOMHMIE, AAG
ETNT IV EDROEVAHRY (r=0.54, p<0.01)

A

100 (

7

<

80F

60F

aof

20F

AAG Concentration (mg/dl)

(X2

Free Fractlon at 3.0 pg/ml (%)

FOEEEE $ 2% H 15 19894E10H
DrHEEZ LN, $-, BAMA
VAT IZ S B ot & KO RO Y v E
73 FEAZBGOZLIE T L THAEMIORINE
ft (BREH) OLOTH Y, &EEEML OO
BAME (REAEH) OBLItHs 0TIV
W E LS (£2) o £/, AAG L EREH

IFRVWHIB A0 5 h

T=5DET

(capacity constant) Ofif] (2]
7= (r=0.86, p<0.01),

N. & £
DY VYT I FOEARES
ter THBEIZIHD L,

¥ 3rd trimes-
HRER 1 4 H OO Gl 2
LTV, —#%I2, EHOMEILERIIRE &0
b WEBESEIR S I K VIR T 2 F A M T W B D
T8), LEDEKRIRRTIE, YVETIFDHEH
W I T A ERhRIE, FR TN LT
WHLTWwBZEATHaNS, LEAHT, HkES
myvzaskmﬁm%ﬁmﬁ¢@ fRAE & ) b

3rd trimester I2HITAYVETIFOVHLWLE
ﬁm*m&é:hiT%Wéhfiv.z—Spg/
ml ) E0EEEL, —HHPEER L 7 H OO

ZhiE, IO LAXRELKETANETHSZ

LERMLTWS, YVE
YO S S ORI

7 3 KNI, fhoosiE S8
ISR L CETVES & 4 B aTHE

B

100p

80F

60F

aof

20p

L i N . L
3.0 3.5 4.0 4.5 5.0

Albumin Concentration (g/dl

YUY T I FOKLRE 3.0ug/ml (251) 5080 (%) &M

MAAG (A) EUMHE7TV7 I~ (B) & OMMME,

A, BOHMBHIE, 2h7hy=—0.641X+78.2 (r
Y=—15.9X+108.1

p <0.01),

(r

—0,89,

—0.45, p <0.01)

A—first trimester ; &A=second trimester ; @=third trimester

s O= e iy W= el

= IR UTARRY . @ =

wn

P UlnE
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#:2 Protein binding parameters of disopyramide obtained from the study groups

Study group Capacity constant

(1070 mo1/L)

Association constant

Nonspecific binding

(106 L/mol)

Pregnant women

First trimester 5.66 + 1.33
Second trimester 5.46 + 0.99
Third trimester 4,36 + 1.73%
At delivery 4.80 + 1.08
Neonates (cord plasma) 1.17 + 0.30*
Postpartum women 7.55 + 1.50"
Non-pregnant women 6.43 + 1.83

2.02 + 0.92 0.24 + 0.08
1.38 + 0.41 0.16 + 0.09
2.43 + 1.35 0.23 + 0.11
2.21 + 1.43 0.22 + 0.06
2.17 + 1.58 0.12 + 0.05
2.47 + 1.00 0.33 + 0.14
2.13 + 1.00 0.20 + 0.09

Data are means + SD.

*p < 0.05 as compared with the nonpregnant group

10.0 (

8.0F

(10°M)

6.0F

4.0F

Capacity Constant

2.0F

9 20 40 60 80 100 120

AAG Concentration (mg/dl)

X3 MHEAAGEEL Y VET I FORAKAEMIIC
B A EREY (capacity constant) & O8{%,
HIBEE 0 Y =0.0766X 40.952 (r=0.86, p<0.01)
A =first trimester ; A =second trimester ; @=t
third trd trimester; [J= {'pER5EE ; W= B %R O
= JEATORRY ; @ — B ULRE

M5 20T, RHEOKFIIMOEIMERY &
WTHERAR S ICFROZL A U 2 TREtED S 5
TEERTML TV,

YVET I FEHD T SEEAEYOZ O

HEEARSOZE, FRRAOEM ORISR
TEEZABIHETH S, ThETONET, #
YOO R R A OBAT I T & U ChsER o 3
MCEBZEPMOENTVREARH10 Y53 F
% EOEHMBEY OE A ORD 1L, EWORKR
NOBITEMET 220 Lk v,

iz 5133 Y VY €9 3 FOEAFER DR »
SHEML T, ERO YV ET I FEAKAIRIES
ALY LD ITRAD LT AaHeMED S 5,
ZOHE, HERDY VE T I FOTRBESEE &R A
THIBEhTWS 2-5ug/ml LV &2 0K EHE
TALENHLIFEREL TS EEZLNE ),

VVET I FOEAMAIIEL LT AAG 2L
EHEREhTWA 1D, KIFEOFERE S AAG & FF
3.0 LOMICHESMMA S 2HEH 5212 L 1,
TNT7 IV FF3.0 &R EARE ZHMEY S -
o0, HEFSHICEZVEZOMBIE T VT3
Y& AAG EORICHIBA 5720 THD, AAG
EMALLTYVET I FORAKADELIES
RN R ARE: 37N FF (s

VYK I FOEAKEDOET VI, k4D
MR CBigE N3V ¥ T 3 FOEAKS OFEH
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(BREH) 12L3b0THY, HAKADHEMNE
XHAM GEAER) OB TIIEWZ L EIHS
AIZ U7, I AAG B E YV E T I FOFEEE
M OZEREL (capacity constant) & D12 BV
MAd 55, ERORHEXFFLTWEEERS
ns,

VVE T3 P L UMOEEMEMOE ARSI
5 LTw5E&EZ 6 NAIMH AAG Ok,
PE PR DL ZAL OJEENEAIRER 2 5 13 5 2 T2 0,
LA L, fHEdRD AAG OFVDIE, £EEEESE S IR
ALTwA4MT AAG IBEMKFL TV 33D A
5#EZTHHERO ANV E VREOZLBHLTW
PahbLhguv, —F, HERDO AAG O LRI,
A A GisEE AL HEZE Z OO 4 O#IEHRE T E
B4 32 ep512), WEKROTFEE L UEEICE
U It ERE RO s h s »d L v,

H OO
AR AN H VBN L £ %2 - ok
Hi eI L E 9,

(X  ®

1. Song CS, Merkatz IR, Rifkind AB, Gillette
PN. Kappas A. The influence of pregnancy
and oral contraceptive steroids on the con-
centration of plasma protein. Am J Obstet
Gynecol 1970 ; 108 : 227—31.

2. Haram K, Augensen K, Elsayed S. Serum
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Pediatric Clinical Pharmacology of
Aminoglycosides and Penicillins

W, BHE O LWIERAPHBESh TV
2, PNROBPYEICEWTIET 3 /BohikE =
D PEMEOEBEEIARBEMIIEDS BV L Vo
T &Wvo Z QMG FLED Y O FEAEE GIE DRI &
ZAMIBEEICZ VLTINS AE—BIROEAITH

BIEHVAEVEDTH D, WFHITPIRSE, ERE
Feboeh sy, LIFLIEHRAL TR a5,

1. 73 /EREES

73/ ECHEAPUEANSRR RS I s h v
A5G EH TS s B, 5 A i Kk
NEEL DT 2 PHBERANOBITIEE VL bR
Twa, 5 a3h7 3 /BRI ERNTELE
ZI, REMAFEIC Ko THEtt s h B, IR
FEERE 2 LT F =y 20T 5 v AR EFT 5,
U 72 o TR A T DAL B |3 S R AE DR A & 1
W5,

1. FERICEESLAEEDINTTIYA L DMF
RE

M1ixb75~4 3> (TOB) 4, 7 H#th
LU, LU0 R CHETHES L 22 & 2oz

4
A
o™
X
B 3
L \-day 3.86 kg

108 s
% 2 . T12 =m7gl hrs
:E 7-days 3.0 kg e
T0B 5 mg
N 1/2=2.0 hrs
N .
< 10-yrs 28 kg*
> 198 30 mg R
i~ 12=1.0 hr
N kel e
oL 1 2 4 6 8 10 12
Wi R OFLEEERH

M1 b7 TA Y EERO MR R &
MROB - R

E7a740TH5, TOB OWAEBEZOHER
T O W (t1/2) 134 ~ 6 B¥R, 7 Hi#H
FLRTIHITIT 2050 & 4 5, S/ NRTIE1.4~2.08F
MEwbhTeHy, X=P ) YHiEAIEFE L 4Kk
T~MHEXYY & L CHGRHBEHET 20EH
HbHo NZV) LPUERIE T & A EEMEENT L E

BUEAPEHTH 2 H 6, it A0 TIEI &
LCMHRELAE =9 —F 22PN ETH 5,

2. MNROBEETIHYL (AMK) OFEHL
EVWLDDPDINT X —2—DF{L
2137 34 2 v QMg B & £ % e - &
WOHVWEOMEER-ZLDTHB), (KFkgdH7- 1)
2mg A 57.5mgD AMK % §id & 72 13 5HE TG L
7oo AN HIE t1/2 (300U 4 HERT, AT 6 1

MThH2, £kl » HTIZIEMAMD 2 BEH & %
5ZEbhb, M31: AMK O fizsht (Vq)
hr
10 B
9r . Mature  N=191
8 o 0 ----= Premature N= 56
7
g °f
-~ 5
i ar
3t
2t

0d 7d Im ly 6y 15y

2 Amikacin JEMIOERS (@) 12k 221t -
Amikacin ORI AE FHF IS <, 20k
B TA LD ERT S, 6 W HABX-IRTH,
ZOFHMMBERREFAETH 5,
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n8/kg
1000
900
800
700
= ol
& .
©
K

0d 7d Im ly by 15y

M

[¥13  Amikacin ZAZER O ERIIZE(L (n =247)
Amikacin DAZERIIE FRECHR L K& <, Z20H%
WA A A . 2 O ARt M g o Bt
LIZERHETH B,

TH5H2, ValtllzFRi & LI b-> T, $iERT
3R EDA0~60% T & 5 PR 2R LKA TI1320
"30% & )2 ;n) o

3. 314> (GM) DINFT A—2—
Ackerman 513 1,369% DA D t1/2 # L 5%
T2 242 I TH A Z L E M L2, Vg &
0.1940.08L /kg Td - 72, McCracken 5 %) |LF K
Ja121.5mg kg A4EE L2 E 2AK L DK DI 800~
1,500g DA AR TLE t1/2 (313 91ER] & v ¥,

£1 ¥ERICEIRY VI~ A Yy oEhBEE
INT A =5 =4 531, 5mg /kg o

1REMIH O i i itk )
(B CRBEN PARIERS

M o w T A

uq /mé hr mé /kg m/min/1.73m
1% 213
ZhLF
800—1500g 17 13.9 782 12.2
1501—2000g 2.2 10.5 693 16.5
2001—25009 2.5 5.4 610 30.9
2501—3500g 2.7 4.5 519 34.0
2l ke fLR 3.0 2,2 488 56.2

REIKEL &2 IO THEMH LEEILRCIE 3.2
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Cloxacillin 50 94 0.5 1 s
Dicloxacillin 50 97 0.5 1.5 ++
Nafcillin NE 87 0.5 1.5 +++
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X4 #EHET oy MFI 70V —L0O&MF b 7 0 L P-45004% %% (Yamazoe et al. 1989),
(F2) #AERIRY,  (45) BCPJBIRY,
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PR N— T HET b, AVA— Ty b
GH (i) : liFeA €~ 7 HEEHEA

WEAR SN, & ZE, 7 AMAT O Y16a-K
LIS IR ST H 1, A 1%25~30 H I Z ek &
bICEEE DI A0, MERCE IR, MECIIETE
AWET B, T, HETIEFELMINT 5, 68-7K
ERLIG M A S Z O A BRI B L T8
N, EROHICEY =7 1%+ 54, #ETIEZ N
PriE e adIc@ A L, 3EAEHET S5
Ta- /K BALTHIE S #rAE TN B 12380 5 h, AR 1%20
HiZldE =710 L, ZO®%HTIIEY - 71ED10%)

GH (s) : gV E L1 H, 207 HRMK TS
ND : BHRA LT

DVIIZETHL D, TIE3IHDL EFTIZLD
WO LWDT, BT v N TIRrEDIEN D A EfE
@l b,

M. A3 70V —LDOF b7 0OLP-450DEH%FE
DER

Ty MFIZEF2F b7 0 4 P-45004: 5% 12
LA ICTETEOIHADOP 45012 L) &< Ry
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FL 7=0 FEWWIENE 4 —(F) 1o & ) 1otk
BEC iS22, AERE S IEMD B AR
THLOTHY, P-450e, P-450b, P-45065-1, P
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DGO FEBLNEVERCGIN 2 45 T 65 1, P -450
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P-450g% AT hiZlw+ 54) 6),

N. Fb7OLP-0DEFRRBZEICE T DIRERIL

T DEE

B{AeDF k70 LP-4500EFIEDENS YD L
O LEHETH A 2T E DO TBIREOWERTH 575,

B TIRIZEAE TG>T AL, LAL, Al
%m DL DIZOVTIENERVE Y ALY FE

FAKEAFELITVWALDEE L 5,

2 2 0E, M5 1289 P-450-male [3A%H#UE T
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P -450-male # L1 P-450-female D3I 12130%
RANVEY DA REEEZSNAT),

P12 P -450b, P -450e, P -450630% 8113 GH
RO SN THY, FRICZ ORI & B
HIAFE LV K6ITRT & ) ICHET v FTlEP-450e,
P-45065 3 FHEAYIGRIZ & > ThHO THBIL,

P-450e T4 Z D& RUSHAMEIN S 5, — 4, GHO
BH kD@D L, #ROBRETIZIERHSEDOL N
FTIED L, MRIOHRE TIRIERHEICE DL XL
FTIEMIZED T 58,

WA T v kT FIEE D 5 OGH O 1M
AHY, ZOMBREIZLXT IRT L) ICHE H
ZMENFO LN, ZOHFWIMEVE L ICEYH
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DIMBEREE SE WA, T2 OfERIED L L 2%
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V. P-4505 FROFERABEIE & LT EZDOMRNA
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P -450%53 F-FE OFEB A »* mRNA D L NV TFF
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FKIKADHEHRE T o~ b OIFIZFH 1T 5 mRNA LNV %
FNFNOP-4500) cDNA IJHRY %L 70— 7%
W THET L. 2 OFEF1E, 2 OFFEM ZmRNA
L AWIA A O P -4505 & & ITHIB LT+ 5
ZeHEHS5Nh (X8)Y)

¥ 7, GH 12X 5%P-450-maleD@ it Z DmRNA
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A OEERBEOENK EEEITHIT S
phase [ i & phase [l [t D i REA: BEF A1) 2 55

PN T N

I.@USIC
I AR E % 2 (REHIRIE 2 v T G TR H
PHIERSNBIDT, ZhehE L LS 38
fAfrnEL T2, B0 LA, FRAMMIEILEER
FBEFOREDFEE B> THL L THREE R
5, fit> THIER EOIF R OMEA TlE super-
oxide (027) @ L /KFE (H202) A5 hydroxy
radical (-OH) OERAHIF s N2 ITIEE S B,
BEEM 2 I RS & L T3 E o< 02"1% super-
oxide dismutase (SOD) (2 & D2 &, H202
I+ catalase (CAT) O 7% 53 glutathione pero-
xidase (GSH-Px) (2fX# &1 AFfi 4 O peroxidase
IZEDBERANT V5o i P38 OREFE DT
T’(“[i, CHhOBERRAWEEERL2ET 215
GUOM) & 12k DIEMERER L L 2 LMIEIIHK
nf‘%ét%zbhéo —HiE AR LT
SHERBEAN O G2 2 A R E NS R RE R 0S8k &
BEHIOMA 2 5 F 2 5 L@ ORHHE =2 5, AL
Mt. Everest in utero & igayicEIHahn D), 4
RS CIZE A ol A fied TRV EERE 5 TE (PO2)
T & % 20—25mmHg DO CREFIKEE 2 5 HEHKE m
NOZEE T IS 222 2 HETHH2),
IhaZEE L THEROERNICKOIEEREE Y
¥ETALEEZLNS, 1970 EH3 13 in vive
LY in vitro OFEIZLY bilirubin X 2l A
R T PR R & IR AR L. A M- Bl e I
Z A A FHIERARE O [ B 120k U C O 201
FTHRE BT ANVF 1285 %W bilirubin D53fR)
IZOWTEI L 720 L in vitro OFRMFTIEH D
A% bilirubin OPTEE{LIER X, ascorbate £ ¥ (355
WA urate (ZPCECL, bilirubin &% biliverdin
REftshszepRashTwst S, UTHE
EWOEERFEOER &I B 5 MT phase |

5&’-1, S
g BEC, EHOET, =R
FHIERRF N REE

1
E’;::lt:\ ) Eg%ul

. B =T
e
GRS A

écﬁi’ﬁi’“”

[ & phase [l KGO fEA: B EAE 6 & o 1 23R

L/tk\o

0. EMEFEOERRZIRE T ORFHER (X1

F4 M LG E O LR IOV TEED
—EFRUOCEFETICLSZ2NFN02" K UH20:
DPEEN 1T Tk 5 & IR & PR O
FNFhIcET RGO REIZO VTIN5,

A, EMEEFEOE KR
1. (EMEREOEN
BRI RMICEEICR L SN TR A DTHIRLT 5
121k 5 6-8),
O MFEO—EEITLIZL 50 DFEE

) EA{5E R

@H@JE’HE

(a) Mitochondria [3REFWHBDOTE LM TH 512
barbsd, EHCIHENERORERIIZO
BENTREOL—2%L Vo v, Ly LELE
% (complex 1 & Co Q) A IEICIKGEIZ 4 5 & 1
M350 Bl Z IEMUMIE > 3 v 7 RIRFEIE - Tike
Z AR MGTEREE, RDS CRFED Y1 i
FERE AN & B REFIRIE O Lyl L 22 KA % 1
5 ha,

b ) /Mafk
cytochrome P-450 % bs % & i F{EERIEA
% xenobiotics OfCHAZHE & 171, LTERH 2 H
e LTHREL TV B EEZLNTWVS, LAL,
Z Rk DI epoxide SDOFMEE AT SWT A
R En D, T AR ORG T CIRiEMERER
RMFEALIRE OF N AR s h b,

2 ) Oxidant enzymes (oxidase/oxygenase) )2
9 pEk

(electron transport chain) DK%

(endoplasmic reticulum) |2 ¥ 1+ 3
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1. Autooxldation of component of
electrone transport chaln =
(mltochondrla etc,)

2. Oxldoses (Xonthlne, Aldehydes etc.) ]02 ; e Ao o) OGS Biae
3. Autooxidatlon of hemoprotelns + Qulnones. (Menodlone etc.)
4. Qulnones (Menadlone etc.)
Light
Sensltizer
le” 2e”

Soontuneous

26SH
o3t GSH-Px(Se)
6556
DNA, proteins, 2H,0 + 0 2H,0
enzymes damage - ’ =
LH
} 26SH
- oHk \
L L0 Q
GSH-Px(Se & non-Se)
0

\ GSH-ST(Ms)

S 6586
Lipld peroxldation
with generatlon of
05" & "OH

Membrane

damage LOH

LH

¥
NADH+H* MDA NADCP)

Glycolysis ( X
+

Vit E ¥
NAD Vit C rodical Billverdin NAD(P)H+H

LOOH %

Fig.1. Interrelationships between active oxygen formation, scavengers
and antioxidants (bilirubin etc.)

e~ ,electron: SOD, superoxide dismutase; CAT,catalase: GSH-Px,
glutathione peroxidase: LH,polyunsaturated lipid; L-,lipid radical:
LOO ,lipid peroxiradical: LOOH, lipid hydroperoxide: LOH,lipid alcohol:
GSH-ST(Ms),GSH-S-transferase (microsome): Se, selene; Vit E,vitamin E;
Vit C,vitamin C: MDA, monodehydroascorbate.

#MH@ELN T xanthine oxidase 7% & O RIJGIZf4 7T phagocytosis 12f¥- T NADPH oxidaselZ
ST O~ APEE a N5, ZORBUIKRERE M £ O REIZEE SRS,

MERAE & ORIFTRRIEEE L 229 & 72 SHERIS 3) HHET (proteins) O H BEE(LIC & 5 iEIERER

B AR E L TlE phagoeytic cells  ODfffiH LN
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5 2 1¥ hemoglobin %> myoglobin O #ll % &
HIAE A, ferredoxin *%° cytochrome cDl %
BEFHEAEABRI LD EESN D,
4 ) Low molecular compounds |2 X % pE4:
Ascorbate, glutathione % Dk 7 & qui-

nones (vitamin K) #4459 & + A5 L B »

1) Oxidase,

(a) Peroxisome |Z#1}7% D-amino acid oxidase,
acylCoA oxidase, L-a-hydroxyacid oxidase,
glycolate oxidase 12 & 2 @@L /KFEDPEL,

(b ) Mitochondria (2#1+% L-amino acid oxidase,
monoamine oxidase ZEAZE T 55,

2iFoshi, 2 ) Quinones
5 ) Physical mechanism & L TY, WOHGEIZX S 5 2 13 menadione (vitamin Ks) 512813 2 P
FEE s
@ BFEOEHEICIIE588LKFE (H202)0 2. WMHERBIOSE L UHE OB ORRME
FEE MFFROFKA A v 1E Fed T DIKRET, fhicHiz K
Human Liver Rat Liver
Phase 1 Cytochrome P-450
I
d
Adul ! |
va¥u§‘°° I 100 } /
| | Q
| I
50 I 50 !
I |
| |
0 1 1 0 )
Birth Adult Birth Puberty Adult
Phase 11
Cluster 1
UDP-glucuronyltransferase to 2-aminophenol
Adult 100 4 |
value |
' [\
d
; 100 : /
0 ! I ?
| | \%—
I 50 |
I |
1 | 1 1 1 1 0 L 1 J
Cluster 2 | UDP-glucuronyltransferase to bilirubin
Adult 100 : - T | <)
value i 100 T
?
| |
!
10 | 50 - |
|
|
1 1 1 | 0 1 1 |
Birth 10! 102 10° 10* Birth Puberty Adult

Age(days)

Fig.2. Developmental changes of phase | and phase Il reactions in the

human and rat liver

The vertical and horizontal axes are linear scale of the phase |

reaction.

logarithmic scale.

The vertical and horizontal axes of phase Il reaction are
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kW EESEM (Ka=1020) #4543 transfer-
rin EHAERER L THEL TV A A10), #ik R
WO M #EDEEE 133 <, transferrin O £ fd FIfE
 FLRILIBE D 2 D) 2 5 DT70% & JEH 74 @il %
R, ZhiatdEkoBEIED ERICEDE
BEVEIMLAYEE 2 1) 2 DF5F & U CHltfashb b o84
F VREIIFERRICIERFHVIREBIZHAELEZ 5N

b, M, ZOEEZEITAERNOEBDE RIZ75mg /
kg & £ <, ZD25%DREN I L, HE& TR
ODFICHIERZ LD

S OHE & LT ceruloplasmin [ZHIA
AFNTAEAEL, 21 ferrooxidase (f1EAH L

pH7 ATHKIZA[AED Fe?t % #4592 LA (ARREE10

#1

“1TM) @ Fe3tT AL+ 52 &2k y, WD EEA
A v % transferrin IZBITH LA 4 LT3 12),
FA RO MEH O ceruloplasmin %A 13 Kl T
U2 BER AN (8IS i B (AR R 5 72, B
Wilson [KIEDIRIEIZH B &bl T3 13,

3. JEAEMIICE T A v MAT phase | i & phasell
B D FEFE ) 25 H)
K2 12Rm$4n< 7 v bk EO/N#HTIE phase ]

g # X #$ 5% cytochrome P-450 (L1 F P-450¢&
BES) OIEFEII RN HR 0 T ARFEE T & iRk
L LT ERT A%, phasell KGO ML EEE
T& 5810 UDP-glucuronyltransferase (UDP-GT)

Developmental Changes in Phase | & || Reactions and Vitamin K Cycle of Human Liver
(Onishi et al., 1988)
Fetuses Neonates Children Adults
Phase | reaction
Cytochrome P-450
Homogenate -+ + + + -+ 4+ S+
Cytochrome P-450B -+ 4+ + “+ + -+ 4 >
Cytochrome b5 + + -+ 4+ + ++ + 4+ ++
Oxidation of xenobiotics
Epoxidase to carbamazepine -+ -+ + -+ + 4+ -+
Diazepam
Demethylation -+ -+ + + 4+ + +
Hydroxylation -+ -+ + + + + “+ 4+ 4+
Theo&hylline
-Methylation (in vivo) ++++ 4+ (@) o
7-Demethylation (in vivo) — + -+ + 4+ 4
Esterase
Chloramphenicol succinate -+ -+ -+ 4+ + “+ 4+
Phase [l reaction
Hydratase
Carbamazepine epoxide ++++ ++ —+ + + 4+
Conjugation
Glucuronidation
2-Aminophenol (@] —+ 4+
Bilirubin (@] 4+ +4++4+
Oxazepam =+ -+ -+ -+ 4+ + 4+ +
Acetaminophen (in vivo) o -+ -+ 4+ +
Sulfate conjugation
Acetaminophen (in vivo) ? + 4+ + + + 4+
GSH-S-transferase (1,2 & 3)% “+ + + + + “+ 4+ + “+ 4+ 4+ +
Vitamin K cycle
Epoxidase ++++ -+ + —+ + +
Reductase -+ + + + -+ 4+ + 4 4+ +

o,not detectable:
activies:

?,not determined:

%,after Strange et al.,1985.

++++ +++ ++ + grade of enzyme
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adult AFOIEMEARIZ 545 bilirubin % JLE &
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cluster (cluster 1)

3 % neonatal cluster (cluster 2) & I
%15, 16)

— e b DO TIE phase [ Kigd P-4501% 7 » b
SO/ S SE L TV B, LA L phase
I K iZlg 3 5 clusterl U2 OIBEOVT I
L TH GTIEMEEIGE IR TRIEE T adult
FEOMD 1 %) Fiod =3, WA %8E Lt
%93 7 HT adult BFFOfEISES 2N /8 5 — &
EARTZEERBUBMICERE LA 18, 207
ORISR 1B R 2 5 HHK 3 5 xenobio-
tics D& % 53, AIKMED bilirubin 137V 70 >
Biut an ¥, §£-> T xenobiotics | phase KX
JGIZ &N 2D DORMEDENNGEEZ Y 5 5 A phasell
RISD cluster 1 KU cluster 2 12 & ARG
HE RIS 20k, IEBSOEREIZ0 T 2588
PRI RENAERT 2 2L 2w Tnd e

IEHRMEE F2% 1 1989410H
450 12k ARISATERE & 4 5 & ARSI MERE R O %
AT B, LA LS 241 LIES S ORIEGT
PRIEE D 7 OIRh At al fE % bilirubin O 7
Voay BRGHFEOERAE V. A2 KL hE
bilirubin A AN IZfREF &1, 208 E L THE
YA BRAY SO ATRRIR ) 1 238 5 M B &R 5 i
Tx b, MAHHZIZI 4 phase | K& phasell
BIGZ54 5 in vive v L b MERRAT & H v 7-
in vitro \Z31F B REMRG & 1T - 72 RO BA IS
£10mMLTHB 9. 20,
4. JHHERAO vitamin K cyele 12811 2 iG1ERE$E

DS HEA

Vitamin K |3 quinone f#i& # 4 L vitamin K+
470 (A3) 12H0vTEBIKFSoiE M L, s
glutamyl #%3£0 ¥V -carboxyglutamyl ZIADZAL
ICWZHT & 5 L aiE I TE R 2 BE T 4B 2 6
TAMUTH AW A2 22 RFLAERTIEER
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Fig.3. The vitamin K-dependent carboxylation of peptidic substrates
and active oxygen formation in vitamin K cycle

Glu, peptide-bound glutamate; Glu-

r-carboxyglutamate.

,peptide-bound glutamate radical:
Glu-, peptide-bound glutamate anion;

Gla, peptide-bound
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oxidation #4L T DNA $UIiEA &b ah
% 38)
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OHIECRERER KT &, BAIZ - OH Ak s h,

FITIEFE S W LIRS, ERAR AT, MjadE
MoKz sEEZ6N5,

B. EMEFEOHHR (K1)
Vitamin E, ascorbate, glutathione (GSH) %
VNG IGERERA RS LI IS+ 5

L Twa 2l A afifEiE (LH) - OH (2
kM5 AN (<L) &40 02 ERIBLTHELL
lipid peroxyradical (LOO - ) (& vitamin E |2k
1) 3&JIC &N T hydroperoxide (LOOH) & %9,
vitamin E radical & % %, 4RI 5 e @
(/K1) 12775+ % ascorbate |F vitamin E radi-
cal I2&EF %5 Z H 51 monodehydroascorbate
(MDA) & %Y, ZHIZEERMISEITLEID NAD O
I ANF—|Z LV ITD ascorbate (2T SN 5, [X1
D% DL NV TR SN THE L GSSG IXETT
B NADP O x4V ¥—%F|H LT GSH reduc-
tasel2 & Y GSH 1Tt ah 5, LI Eohn i 1ERE
FHERIVThEE S RN T 52720,
PURRILAI & U C OBERE % HEFy 5 7:01213 NAD(P)
OB|ITERO T ANF =% FIH L CHOEEER, RIs
BICENETTENARENH S, ZOHEIEEL
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Fig.4. Oxidative degradation of bilirubin by singlet oxygen
ROH, alcohols: MVM,methylvinylmaleimide: HA, hematinic acid: IDD, imide

dipyrrole dialdehyde.
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® [0l # T 13 glucose-6-phosphate dehydrogenase

(G6PD) & 6-phosphogluconate dekydrogenase
(6PGAD) O "> step Tt xhdZ&izky
NADP* Z3& I E L pyruvate 123224t 4 %, %
L TIA&MY 1213 mitochondria @ TCAcycle &7
fRIERTCO2 &ARITIZ R s h, CO2 AWl 2 5 P
a3 212k VIO T vitamin E, ascor-
bate @ free radical E{LAID GSSG |3 &
NTEMEIO GSH It s hZ &1tk 3%,
LALAEASINSD antioxidant & Fr &5 9)E

HARMIZ & -5 Tl prooxidant 12F9E 4 5,

L. I BT 2 8RE(LAl S LT bilirubin
(X4 ) & urate OFEF (X5)
FrE R F & U CHifadbgg i bilirubin

x>

#2

urate A EnimEE 1Z{F7F L$EIC bilirubin 13 Oz,
cOH, 020w ¥ hiZx L T4 sacrificial
antioxidant & L THi< D&% 53, -LOOIZx L
TIEHS A biliverdin It & b Z & I12&D
LOOHIETEL 7 VA VKGR EIL T 2@ & 4 F ¥
535, Z 084 biliverdin 13 # 8 T R 0
NAD (P) & 4 ¥ =12k 9 bilirubin 12L&
NEWLENH 3, —F bilirubin 1 LB 58
WOPELAIE R 2D, BLMA L ZADNMb 5 &
GERLTHHL, > TRILENZ LD ALY
—HPE LS, H5 bilirubin AWl ENEZ &
IR0 AR AL, LS E LT bilirubin
PIEMERE IR & G LT H SIS A a iy ICE L i &
NTAEMENE T H % propentdyopent (biliverdin

Concentrations of Some important Serum Antioxidants and

Bilirubin
Urate
Vitamin C
Fe

Cu

Vitamin E
Carotenoid
Vitamin A
Vitamin K

Prooxidants in Neonates

Concentrations Compared
with adult

12 mg/de¢ 200 M t 1
7.5 mg/de 450 M i
2.5 mg/de 140 4M i
150 yg/de 26 nM 1)
<70 ug/de¢ 11 nM !
0.55 mg/de 10 4M !
0.1 mg/d¢ 2 M L

25 yg/de 870 nM 1
1.6 ng/de¢ 35 pM il
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Some Major Serum Proteins in Neonates and Adults

Times of

appearance

in fetus
Albumin 8 weeks
Haptoglobin 24 weeks
Hemopexin 8 weeks
¢—lipoprotein ?
f-1ipoprotein ?
Ceruloplasmin 17 weeks
Transferrin 8 weeks

(Fe saturation)

£V HtLA), hematinic acid (HA) Z& %0 §
LU TIRp AR & N 2 SRS THEBITH 5,
urate & [¥ 1+ bilirubin ®B % urate ® U (ur-
ate) ICE BRI NEIREZ O £ Tk 52 H4<
027, -OH, '02, LOO - & K& L TH 5 3ty
R xhn 3 & LT allantoin (X5) & %D
WA A A8 bilirubin ElAlEkZEREHT
HeElbh b,
2. AN B A M O BURELIER A A 3
A D
£ 2 RO 3 g, Mfashih omiE e

#4

Concentration

in newborn in adult
serum serum

2.5 g/de 3.5 g/d¢
10 mg/dé 100 mg/dé
30 mg/d¢ 100 mg/de
20 mg/d¢ S50 mg/de
100 mg/d¢ 150 mg/de
30 mg/de 90 mg/de
200 mg/de 350 mg/de¢
(70%) (30 %)

AHTAMWED D H bilirubin, urate, ascorbate,
taurine 3SR CdH 5 HY, transferrin/lacto-
haptoglobin /hemopexin,

ferrin, ceruloplasmin,

a-tocopherol, vitamin A, carotinoid, glucose,
albumin HIWFNHERETH 5o # 02" DR
&% B AHEME A FKD TV B quinone G & H ¥ 5
vitamin Ki (3OM# 12 U CHBEW ISR VR T

b DR T d B 446)

Antioxidant Defense System & Lipid Peroxidation of Neonate vs Adult

Superoxide dismutase
Catalase

GSH peroxidase

GSH reductase

GSH

NADPH/G6PD

DT-Diaphorase

a —Tocopherol
Polyunsaturated fatty acids

of biomembranes
Lipid peroxidation

3. AN B B BN OTE MR FPL N
b4 2 BERIEE, 7 OOt M
ZOMBIZOVWTR T TIER LT,

Lung Liver Red Cell
1 ! -
1 ! !
1 ! !
? ! !
? - )
1 1 1
L (?) ! !
! 1) {: =¥
- ! 1
| 1 1
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T sulfotransferase (ST) *° GT 2 &Y WiEstas
70V 7a s EEfaA N biotransformation &N T,
4 k13 xenobiotics OB SRHEcN S, ZNT
HALEE L % 13 epoxide A #f$ 5 & GSH-S-
transferase (GSH-ST) 12k Y epoxide D%
) % biotransformation & L C GSHfa&»irbh

epoxide

Substrates

FEFEE 2% H 15 19894E10H
Do Lf;\t:j15{;;5’ﬂffﬂﬁ"":
xide 24k & 1 B []Emfl&fiﬁ i

7% DNA % macromolecule /N covalent binding

Eln] 2 50 epo-

Z % &, epoxide

ARZDEEIET I ELI NS, BB HT
5ZNHEORIGIZES T A2RFERIGEMED - &, Hich
IcEEELEZ 5N S GT iRME AR iz e

F T THRIEETH 5.
@ {5 A»DIEHKT 027, HaO= DFRAELEAZ DL
PEREA W L #1352 & Fenton %Y Haber-Weiss
Bz &0 -OH e &1, 2 K & & - T4
(Rfs & R L T 5 2 A B RIS GRS O R THM AR (L
UG, DNASUIMISEASAL Tird . BFIE b
a2 K 7d complex NiobWTEfZAEAKE LT
fi) = 46 5 TSN TH0E % A, P-450 458

0
2 BlOﬁhEﬂllCGl
02+ue
/'\

@ Oxidases,
Vit K etc LOOH
BV-Rd
- Hyooxlo
2 Y Ischemia
Phenols/ [ [ " . [ ]
[ s/Dihydrodiols i(Eooxldes H,0, o 0, e Blllrubln Hyooxonthlne
| ,
i ~ + )
: (1) GSH e ﬂn | -
05.'0 8
@ GSH-ST 6SH-Rd  GSH-Px 2’ =2 :',,
. N . 5
': GSSG : E
Sulfate  Glucuronides GSH-conjugates ) . Oxidation - glucuronmes
conjugates H,0+70; OE} products Urote
LH LOH GSSG'H 0
05.'0 ,+0H
Covalent binding DNA,Proteins / GSH ST/Px 24 X2
to macromolecules etc. damage -
\ / L L00 —._. LOOH Allantoin
* Vit € C,GSH,
Carcinogenesis, Mutagenesis NADH/Glycolysis
Teratogenesis, Cytotoxicity 0
2
tig. 6 Interrelationship between oxygen utilization, active oxygen formation,
scavengers and antioxidants
ST,sulfotransferase: GT,glucuronyltransferase: HD,epoxide hydrolase: GSH-Rd,GSH

reductase; Sen,sensitizer:

xanthine oxidase:

HO, heme oxygenase:

M~ metal ion (Fe3®* etc.):

BV-Rd, biliverdin reductase: XO,

---— ,very immature pathway.
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AR A DOIEMLED S glutamyl 78D 7 -car-
boxyl {LATHN TS A, #MEIZ vitamin K ' {7
T hEP-450% Itk ) —EFEitsh, £ %
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ErwbeERi© v & —, BERRRFS,
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* OB © L — A R gk, AFRBMZEARND, BERRHERA L & —

£ &

7 F AL B & UREILRE (2B 53 5 AT S G
BERIEMEOMIZN SRS 2O NFEZICEH L, &
HHEAF 1008 & L CHAAH 200812 50T,
dapsone 7t F VAt 5 & Uf metoprolol & mephe-
nytoin O (L G O AR M) 2 AR1E % ol 10K L
7o HARN (6.6%) 5 LUHIEA (13.0%) 1ZRK
AA (35—50%) 12k L slow acetylators 4
B, 7 F ML ROCERE 2 f BRSO
"ﬂﬁ%‘lﬁli{&w/\@f HBT AR, AR
12T, debrisoquine/sparteine ¥ 4 7 DEEALIL
BHORMUTIER I TH -7 (1 %LLF), meph-
enytoin ¥ A 7 ORIAHIE L v (17—23%) 2
MRS P2k 572, HAAIZEHEWTIE metoprolol,
debrisoquine, sparteine W N OEMEH T Y
Tx/ 54 TOHEIEST, ZhEFhONHHRED
ERMICLES VMM AR L2, /4, WAFD ex-
tensive metabolizer [HIZ13 W hoFEMREL K
W T HRHARET MO PR 5Nz AR
5155 N7z Zh 5 K FEHR AN 5N R & /) JEY R
FEOHFIZED L) IZERTNE D, AR A HAN
Key words:Japanese, Chinese, Acetylation Poly-
morpism, Oxidation Polymorphism, Develop-

mental Pharmacogenetics

I. @I

FERE AT 2> TV AR, RO EMLS
12 b 5 FEE &SRS TR S FERRISX R
fER, & 2 VAT B s h 28606 5,
ZOERD—D L U THIIZ 517 5 W EERIE
MEDOBIZN 2 HMEAFEH S Twd, # < isonia-
zid, procainamide, hydralazine % & D7t F
LI GD £4%M: (acetylation polymorphism)!. 2),
WAETIEEN O T E BRI T S 5 RS % Albs

TAHEHE, T4bb5 cytochrome P-450 isozyme
DAY £ 4514 (oxidation polymorphism) , & <
|2 debrisoquine/sparteine (DB/SP) # 4 73. %)
# &£ U mephenytoin ¥ 4 73 4 A #EHIE L TH
ShTwd, ZRZFhoRERKSIZHNT, KR
DKV slow acetylator®)# £ U poor metaboli-
zer (PM)6. D izundhnd X v 7V OF Gk z
BFRARECHMRE L LTREND ZEAHE A
EhTws, 512, FMRHEIIIAEELITFE
THZENELLOMELY RN THIY), B|IE
) 2R T h S RBBICLBIstClE a2 &
PHIENT & 174,

FEHL, HEAOKEE L ChEEL (
WRE ) (R A HPE AL O H R RR S YHTT
SHANIZENT, Zh 5 EMH OB 2 M
EOWTHGES LT & 72 ARTIHPEAK 1004,
H A A#9200% % %f %12 dapsone (DDS) &7 t F
WAk, metoprolol # &£ U mephenytoin O EE{LKIE
(Figure 1) @ 2810 Gl & ol 2aliox, ”‘fﬁll
ZRSHA DS 56 1A B SR 0 A
%%%&@mugmxvu74—bnv7démg
7, EHLSOMA GBI LI 5,

[I. DDS ® N-Acetylation Polymorphism D

#EEREFAY (Hunan Medical School, #i%,
W) OREFEE E 0, fEsBEA 1084

(B4, wME314) 9B L UCREGGENCHES
A HANS2Y (P14694, «tE1134)10) & fiff

Featg e L7z, DDS100mg D% F14%5-1% 3 B 12T
1A$FMm L, Mmoo DDS & & U7t F L #h
T& % monoacetyldapsone (MADDS) (Figure 1)
DOWE 1 F T, 4 2L L 72 HPLC 12 &)
7% > 7= Acetylation phenotype O ¥ |3 Ifl 4
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N-Acetylation Debrisoquine/Sparteine-type oxidation Mephenytoin oxidation
OH CHy
OCHZ-CH-CH-NH~CH
° CHy @C’ He Gy H
N .
wOlOm Q) i GO0 L
] Hy-CHp-OCH3 NH, N
dapsone metoprolol debrisoquine sparteine S-mephenytoin

| L

OH

C ;
9 OCH-CH-CH2-NH-CH
"z"-@—?-@—wcocu; CHg N x MGy Gy<Ha
o N\rNH M 3
HO- N—k)
EH—CH-0CH3

tyldapsone
manoacetyicapsan NHy 2-dehydrosparteine  5-dehydrosparteine

OH 4-hydroxy 4-hydroxymephenytoin
a-hydroxymetoprolol debrisoquine

Figure 1. Metabolic pathways of dapsone acetylation and of metoprolol,
debrisoquine, sparteine and mephenytoin oxidations.

J A 11 Chinese (n=108)
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Plasma MADDS/DDS

Figure 2. Frequency distributions of plasma monoacetyldapsone to dapsone
ratio in 108 Chinese (A) and 182 Japanese subjects (B).

Slow acetylators were defined as the subjects with a ratio less than
0.30 (), indeterminate acetylators as those with a ratio between 0.30
and 0.35 (), and rapid acetylators as those with a ratio greater than
0,35 ([J), according to the standardized phenotyping method.



MADDS/DDS iz40 =% 0.344i % slow ace-
tylator, 0.3—0.35 % indeterminate acetylator,
0.350) % rapid acetylator & L 7=12),

FEAN (A) 5EUHAA (B) (2&1 5 M4
MADDS/DDS v 2 L7 5 L% Figure 212753
L 7zo Slow acetylators D 13 [EA LU H
AANIIEWTZENZN13.0% (14/108), 6.6% (12

JEREHEPIGE 2% G514 19894F10H]

ZHEWTZOHRIED SNtk LhLE
A5, HAAZEOTEE SN 72 Ao B &
& slow acetylator O#fif% # Hiv»C Hardy-Wein-
berg Lam £V H Y xh 3 FRIEH & ZRIFL2E
A a3, WALEBR (M8 O homo-# L U
heterozygote ) ZDELE DA XL TWAEDEIEE R
124 2o 7219, il AFED[E— phenotype [HIZHWT,

/182) ThHY, ZhFEFTIZHRG TN TV LEKAA

M4 DDS, MADDS /% & £ 18 MADDS/DDS

HICHEZEVIZRO 5 h L » -7 (Table 1),
ALLIAMIEES 3hEAIC>VWTIE IR E T

LWL OPDIELEHI SN TV AEAD, WTFhO®RE

(35—50%) 1. 2) (Zkblg L, #ed TRV %7 §
LML NI E ST, 2, HEAIZBW TR
Z N7 T LD =HMEAE R SN 10, daFE A

Table 1. Plasma dapsone (DDS) and monoacetyldapsone (MADDS) concentrations (pg/ml) and plasma
metabolic ratio (MADDS/DDS) at 3 hour after an oral dose of 100 mg of DDS in Japanese and Chinese
subjects

Japanese Chinese
RA IA SA RA IA SA
(n = 169) 1 (n =12) (n = 91) 1 2 3 (n = 14)
DDS 1.89 + 0.49 2.08 2.29 + 0.37 1.86 + 0.40 1.75, 1.91, 1.45 2.14 + 0.32
(0.454 - 3.16) (1.38 - 2.99) (0.92 - 3.09) (1.66 - 2.84)
MADDS 1.47 + 0.58 0.688 0.428 + 0.112 1.28 + 0,52 0,570, 0.660, 0.466 0.485 + 0.135
(0.500 - 3.28) (0.319 - 0.651) (0.618 - 3.22) (0.300 - 0.760)

MADDS/DDS  0.758 + 0.239 0.331 0.189 + 0.047 0.686 + 0.195 0.326, 0.346, 0.321 0.227 + 0.060

(0.367 = 1.398) (0.138 = 0.278) (0.355 - 1.118) (0.139 - 0.299)

Values are presented as mean + SD and values in parentheses indicate the ranges observed.
RA, IA and SA indicate rapid, indeterminate and slow acetylators, respectively.

Table 2. A summary of literature reporting the frequency of slow acetylators in Chinese populations*

Investigators Location Test drug Slow acetylators Incidence of 95 7 confidence
studied /Study subjects slow acetylators (%) interval

Sunahara et al. Taiwan isoniazid 28/127 22.0 14.7 - 30.0

Evans Liverpool isoniazid 13/59 22.0 13.3 - 34,1

Ellard & Gammon Singapore isoniazid or 83/386 21,5 17.7 - 25.9+
Hong Kong sulphadimidine 40/184 21.7 16.4 - 28.2+

Kukongviriyapan Kohn Kaen sulphadimidine 16/47 34,0 22,1 - 48.3%%

et al. (Thailand)

Present study Changsha dapsone 14/108 13.0 7.9 - 20.6
(P.R.C.)

* All studies except for ours were performed outside the mainland of China.

+ p < 0.05 compared with the 95 % confidence interval of the present study.

i

p < 0.01 compared with the 95 % confidence interval of the present study.
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t, slow acetylators ODHHFE T4 5 AR5 »
LAt HEAT -7 LD EEEE TS (Table
2)15716)  WBYDZ DA EIE L 7-95%(5 BRI
THELAZEE, BRBIIEVEED 0 §5250%
DOIFKITHMETIE 2 D 5 72,

ZO &Iz, HEINELVUHAAZERKEEAAIZL
i L slow acetylators DI, 7 F 1L
TR# N2 FEWOFHIER (procainamide X hy-
dralazine (Z2J& % lupus FRAEIERE, isoniazid 124 5
KA R B 2 TREMEIE RO ARET H
5T EHTEENS,

. D/S 24 7® Oxidation Polymorphism @
1REd
BRI A IR B A T, AT ERT

15T

I;!I!SI
FH{T3H

W% metoprolol % E 7 IVEEHY & L CH[EAISSH,
H#AA20045122WT DB/SP 44 7Ot # D
Z M OG- 2 1T % - 7217), Metoprolol |& debri-
soquine 18) & % 1| sparteine!?) &[G —DEE#E (7
AVHAL L) ICEVRBESNEZZEPHE2IZEN
TWwb, Metoprolol jFifiEE 100mg @ % 114% 5 1%
BHFHMOFEIR A FEML, ZOMIcHit % meto-
prolol # X 1" a-hydroxymetorolol (HM) (Fig-
ure 1) O#HEME, %4 +bH 5 metoprolol/HM Lt
(M/HM, metabolic ratio: MR) (23> X 3Hifi L
726 JRH® metoprolol # X U'HMDBIE 133 4 D
EHE L7 HPLC EI2X V1T % - 7220 ;Metoprolol
DOEE(LHEEIX, British Caucasian |2k %% %
t & ICM/HMAE12.6L) E% PM & ¥5E L 42 18),

Chinese (n=98)

“I“5 |

g
i | B

BEBERE

8
o
s -2.0 -1.0 0 1.0 2.0
5
o 30
- Japanese (n=200)
- |B
5 |
E
3 209 @ PM of
mephenytoin
10 |
lli! e I|I.| ‘
0- [1 IR B [ []
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Log,, urinary metoprolol/a-hydroxymetoprolol ratio

Figure 3.

Frequency distributions of the log 10 8-hour urinary metoprolol

to a-hydroxymetoprolol in 98 Chinese (A) and 200 Japanese subjects (B).
Only one poor metabolizer (PM) was defined with using the ratio more

than 1.10 (allow) in the Japanese population according to the criteria

proposed from a Caucasian population study, whereas no PM was identified

in the Chinese population.
4-hydroxylation in the two populations.

Symbols (BH ) indicate the PMs of mephenytoin



M/HMffi%d v A + 7 5 4Tt & (Figure 3A%
FUB), HEAA 200&bFA2121 4 (0.5%) »
PMEHIE SN, —F, HEANBSKIZHVTPM
FlEvHmibaharo7, 65T, THHEHEA
2B 5 PMOBEE, BoKAA (5—10%)3 4)
CHE L TERO TERVHETH 2 LE5man 5, i
AN T LEET 58 %, OB A 12
ELMEIRDSNL, T bbb, HEKAOE Z b
77512380, HEADZNOHBIAND Y 7 kA
bl ETHb, £7-, MAFED extensive me-
tabolizer (EM) fi2HWT, MRD&A& 7% 54 me-
toprolol & K U'HM Ot it iz i 4E W (p <
0.01) #®i%=hr= (Table 3), hEAIZEHENTIE
AL TH 2HM LY metoprolol OHEi A
£<, —J, HARAIZHEWTIE metoprolol (2L
HMOHE A 2 <, ZOHAADT — 413 British
Caucasian D7 — ¥ B LAk 5455 41" L 7=, PM
IZHITSHMOHEMEIZEMIZH UERIGIZD 2 VAT,
metoprolol DZNIFEMEZEDL S LB Hh -7,

INE TCICHEAIZE T % %512 debrisoquine
RO 2RI TS, bu Yy FEED

FEEBEMEE 2% H 14 1989410H
FIEAIZHWTIE32% (6/19)21) ) i HiA - Hi[E A
1Z2WTIX0.7% (2/269)22) & kK x < FIF+ 2455
PERE SN TV 5, RIFRT — 7 i3A LpEAIZD
W metoprolol #HWTIT L >R TH 57,
LIRS TERWHIEO0 % (0/98) 273 L, hED
W7E22) & it 4 28R e -0 612, Al
metoprolol FE{L{CHHEY 2 k79 4 (Figure 3A)
|3 debrisoquine % Fw/=A+Hh[EAD % h 22) L4
LU, WHXEWO X0 412E—F (mode) A7
F LT Wik

-4, HAAIZHWT debrisoquine T130% (0/
100)23), % 7= sparteine TI32.3% (2/84)24) &\
FTHNOFEEE 4[] metoprolol T 6 N -k H &[]
FRIZP MO 3K A2 - 72, & 512, debrisoquine
# & U sparteine OEE{LINHTEL A L 75 LDE —
Fl3wd #1114 metoprolol ®Z N &[EERICO L0 A
12 U (Figure 3B) , ZIE&ELZZ L A5 A
2B o7 TNEDIFRIIETHILEZLDTH S
AR5, HO3EMIELSTEL AN T LD
RGN HEOBRRETH L EEZ5N 5, HEA
KA A (5—10%) 12t L PM OB (38D T

Table 3. Urinary excretion (Z dose) of metoprolol and a-hydroxy-
metoprolol(HM) and metabolic ratio (MR: metoprolol/HM) after an oral
dose of 100 mg of metoprolol tartrate in Japanese and Chinese subjects

Japanese Chinese
EM PM EM

(n = 199) (n =1, male) (n = 98)
Metoprolol 3.38 + 2.42 5.19 6.74 + 4,47%
(0.005 - 17.72) (0.312 - 26.04)
HM 4,90 + 2.14 0131 3.53 & 2,32%
(0.223 - 11.04) (0.229 - 12,07)
MR 0.863 + 0.897 39.60 2,81 + 2,35%
(0.015 - 6.34) (0.226 - 12.28)
Log;o MR -0.224 + 0.376 1.60 0.294 + 0.386%*

(-1.816 = 0.802)

(-0.646 = 1.09)

Values are presented as mean + SD and values in parentheses indicate

the ranges observed.

* p < 0.01 compared with the Japanese EMs.
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v, EMORBHES/AH AL T a8 19 2
CIXBURIENZ ETH B, £/, [6 UMb 2 fE
14 2 HAA & hEAOE MBENCBH S A0 OAE
HREHLNHIZFERTRETHS ), DB/SP ¥
A TORBALRBHEAN O BRI ER (LB, RED

) ICEARBIL AN LA SERNIZENTEY D),

i

L8

Table 4.

type oxidation polymorphism

MIEF LAV TORBOFEED AN S 51213
Z O#RE O NFEES% 20 A K T, BRiEM2 v bo
— VAR L VRBEESIHE A A SN LD EE

Zbhd,

ZhETIZHRE SN TWS DB/SP # 4 7O &1t
K#MOLHMIETE2T7—252FL05E, PMO

Ethnic differences in the frequency of the
poor metabolizer phenotype of the debrisoquine/sparteine—

Ethnic Group

Frequency of poor
metabolizers (%)

Caucasians
U.K.

Canada
F.R.G.
Sweden
Switzerland
U.S.A.
Denmark
Australia
Finland
Hungary
Spain
Belgium
France

Saudiarabian
Egyptian

African Negroes
Ghanaian
Nigerian
San Bushman

Orientals
Chinese
Japanese

Cuna Amerindians (Panama)
Ngawbe Guaymi Amerindians
(Panama)

Greenlanders (Denmark)
Lapps (Finland)

3(a), 6-9(a), 7-8(c), 6(d),

and 9(e)

6(a), and 7-8(b)
5-8(b)

2-3, 5.4(a)
8-9(f),10(a), and 9(g)
7-9(a), 9(g), and 8(h)
7(b)

6(a), and 7(b)

3(a), 6(a)

8(a)

7(a)

7(a)

3(g), 4(g)

1(a)
1(a)

6-7(a), O(b), and 8(e)
0(a), 8(a), and 0(c)
19(a)

32(a), 0.7(a), and 0(c)
0(a), 2(b), and 0.4(c)
0(b)
5(b)

3(b)
8.6(a)

Test drugs used are as follows:

a = debrisoquine, b = sparteine, ¢ = metoprolol,
d = perhexiline, e = phenformin, f = bufuralol,
g = dextromethorphan, h = encainide

44 —



BEAE I 0 —32% DFEH 12K U (Table 4)3. 4), xf %
MOEDLOERITLIKTH D, EELILIIPM
DHEDNEXDH % 653, Z2ORBOLEMEA G
LINTOANEIZ ORI ET 200 TS
WwWZEThsb,
HAEAIODWTIEE 5100t S8 E AL 2D, Bl
FT 2928120 VTHRAT MR T LAY, PMIIKA
ELTIZDETHY ZOHEEIE 0.3% & %55 7=,
K 1A Tl debrisoquine # & UF sparteine # -
ZIZDB/SP 4 4 7O B O LMD [E 1% A
AHfishTn528.29  FHANEZ LI, H—F
AIZ# W T debrisoquine # L U phenformin @) PM
(7.1%, 10/141) 1%, sparteine Tl31 % EPM &
LTHRE SN LA > 28 ARE S TWA30), fE
- T, DB/SP %4 7 OBt #H O LM F— 1
IZHEWTH AFEEDOLEE, AR A OM(ZM) 7% 3 7Y

FEFRIEMEO LA, & 512 sparteine {CHHIZHT 5
DEFEOMEORMSEI RSN T V5, 22T,

HAANIZHWT DB/SP % 4 7O B O LEE1E
DRI > W CHES &I A 72,

Metoprolol iAB&# 457 L 7= 2924, Db 5 PM
1 %#5855%125o01 T, debrisoquine # £ U spar-
teine DFEALAGHAED M % £ 7% - 72 31, Debriso-
quine FfiEEH10mg 5 & U sparteine i 100mg )
HH%ZZNZFh8 LU 6 KO FEIR A FEHL 72,
JEH @ debrisoquine # X U 4-hydroxydebriso-

REHHEE H2% 514 1989410H

quine (HD) O#llE1Z HPLC 12Xk V), % /- sparte-

ine ¥ J U 2-, 5-dehydrosparteine (DHS) Oifl]iE
¥ GLC #I12& 9174 ->73) (Figure 1), 21 %
N OCHTRELL debrisoquine/HD (D/HD), spartei-

ne/2-+5-DHS (S/DHS) iz k93l L 7~, D/
HD }b12.6L) E6)7% 5 U812 S/DHS kHe20L) |19) %
FNZFNPMEHE LA,

Figure 4 {2733 & 912, metoprolol @ PM (&
debrisoquine # L1 sparteine O{UHIZFH VT
PMT&HY, [hlkkiZ metoprolol OE M4 7% <
EMHEVTELEMTHY, 72/ 54 7Ol
MBS IZE S, &561C, debri-
sparteine Z 11 Z 1L OHHEILE BAYIZE
(rg>0.77) LN, 1 ZDOPM
124 C metoprolol, debrisoquine % 5 UMZ spar-
teine MR 13 Z N #h39.6, 53.2, 28.3TH -7,
*REIISSK LR N 28D TH B A, H
ANIZHEWTZO3IFMOEY 2 H 3R,
YA TOHEIIFHEEEL 2V EPH LN L %
5726 T TIZDB/SP ¥ 4 7 OB D LE1E 5
AT ERICI RS SN 2200 LS iz
SNTwb (Table 5)3 4, HFEAIZEHEWVTIEPM

DFIFEIIRICK AN T 5 L JEH T H 5 27,
THSEME VAL EERAL BT LS
REND EZHMEDTEE T 5 & v ) RilkE b - TIRBEC
HH A ELEIZLNS,

metoprolol,
soquine,

e WA

ff}é")’(,
P TS

100 - ) 100 - 100 -
2 10 4 2 10 2 10 4
© - «© @
- o B -
a . | %5
I 1 4 “I" 1 4 g 1 ;”f
a a e "!'.’\
» & :
0:14 rg= 0778 0.11 o rg = 0.834
0.01 T T - 1 0.01 T T T 1 0.01 T T T 1
0.01 0.1 1 10 100 0.01 0.1 1 10 100 0.01 0.1 1 10 100
M/HM ratio M/HM ratio D/HD ratio
Figure 4. Relatioships among the metabolic ratios of three test probes

(M/HM, D/HD and S/DHS) in 55 Japanese subjects.
The closed circles represent extensive metabolizers and the open

circle represents poor metabolizer,

The dotted line indicates an identity.

Spearman's rank correlation coefficients (rg) were calculated using all
subjects, and all three correlations are significant (p < 0.001).



FOEEREE 2% H 15 1989410H

Table 5. Drugs whose metabolism cosegregates with the
debrisoquine/sparteine-type oxidation polymorphism

Cardiovascular drugs

Debrisoquine®*, Encainide*, Flecainide, Guanoxan, Indoramine,
Perhexiline*, N-Propylajmaline, Propafenone, Sparteine¥*

g-Adrenergic blockers

Alprenolol, Bufuralol¥*, Metoprolol*, Propranolol, Timolol,

Psychotropic drugs

Amiflamine, Amitriptyline, Clomipramine, Desipramine,

Imipramine, Nortriptyline

Miscellaneous

Codeine, Dextromethorphan®*, Methoxyamphetamine, Methoxy-

phenamine, Phenformin*

* Assessed by population/family studies and crossover studies
involving with sparteine/debrisoquine and drug studied.
Other drugs were assessed by the so-called phenotyped panel
approach, which involves detailed pharmacokinetic studies of
the drugs in panels of EMs and PMs.

EH1, 20 &) BEEALIGHEO 2R A RIER O
RBUCEHE AR S 505 5 63, FHREUEEE
(Rfifes2), FEmEaiss), SLESY, /3—% 2 v5i%h))
SAEE OBE AR SN T E A LIXFEHICET 50
RSB DO FEBL & EMREALRE &L OBEIZ O W T,

SBOMRFEEIF SN ELIHTH S,

V. Mephenytoin Oxidation Polymorphism O
1REt
Metoprolol O RE{b (X #HEH 4 4% 1 L 2Zvh[EA
BHuBEUHAAN 20043 RTOMRHFIZOVT
mephenytoin O FEELCHHEM & FEHEL 7217, Me-
phenytoin 100mg DX 1§%445-1% 8 WER] O ¥R & FEhE L,
Z Ozt &1 5 4-hydroxymephenytoin (4-OH
-M) (Figure 1) O#Efitht 123D & 38l L 72, R
@ 4-OH-M O#lE 1T capillary GC #HEI2EVIT %
- =17,
4-OH-M Ot it O F i 2 & 2 b 7T 412
Larx, hEA (A) HLUHAA (B) wih
DANFIZ BT H0.3 (2 %) % BER ISWRE 2 AT
SAiERTZENHS L %572 (Figure 5), PM
OBFEIZHEA S LUCHAANZNZN17.4% (17/

98), 22.5% (45/200) T& - 7=, Metoprolol D&
fefa#s & Ffk s, HEIADEMIZH W TI34-OH-M
ORBHEMEAHARADEMIZH# L THE KD
5 72% (p<0.001), Wl AFEDPMRHIZIEZ O

REMOPMBOAFE ZE VIO SN Lo 7
(Table 6),

[i]—%$ % #1245 VT metoprolol # &' mephe-
nytoin OFLABBEDFH 217 % ) 2 &12kD, %
NZ ORI BIE 4 < ML L7 cytochrome P-
450 isozyme 12k TiTabh 5 Z & R sh:

(Figures 33 £ 1U'5), Metoprolol 1 #OPMIZ
mephenytoin [ZHWTHPME LCHE sz, &£
STZOPMIFEEMONRBHEIES L < 13 KIRH

(double defector) Td %,

I TICEBE N mephenytoin O AL (B
DPMOBIEE L AFFRE T 5 &, HEAZEW
TIHAED 2 # (18.0%2), 22.6%3%)) LItk
OFEREH o —%, HEANIZBVTIZba Y M
FEET 2HEAN (5.1%, 2/39)30) D FEAD %W
EOIEBEARTETILES oD, K&E%R
HEWABRH S 2% -7 (Table 7)), % 72, meto-
prolol D EAL{CH & 13312, 43 A 1E mephenytoin
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207 Chinese (n=98) ~
104
" 0_,_l_rl_l_h_p_rln | 1 -
9 -2.0 -1.0 0 1.0 2.0
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1B
)
g 501 Japanese (n=200) 1
= -
=
404
30-
20- M
10
o—J —[h 1
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Log,, % 4-Hydroxymephenytoin excreted

Figure 5. Frequency distributions of the log; j8-hour urinary excretion
of 4-hydroxymephenytoin (as Z dose) in 98 Chinese (A) and 200 Japanese
subjects (B).

Symbol ( Bl ) indicates a PM of metoprolol oxidation in the 200
Japanese subjects. Shaded areas ([} ) indicate the PMs of mephenytoin
4-hydroxylation. The allow indicates a visual antimode at 0.3,

ORLBOPMOBHE L W HH A 5 1%, KKAA nirvanol 41)# & ' mephobarbital 42)L)7MEI5 0T

(3—6%)36-39% 51275+~ Cuna Amerin- WaWA, HIEFEARXPMOBE ISV E LS, 4
dians (0% )OO TEWI E DL 2% - FEHL a5 THD ) ZOMOEMDIE 12+
7= (Table 7). BED & 25, ZONRBMEERIZLY DEFEILELEI LN S,

X # &N % #HYE mephenytoin OB TH S L)k, metoprolol # & U mephenytoin ¥ 4 77



FETE HEREE

[=]

Table 6.
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Urinary excretion (Z dose) of 4-hydroxymephenytoin (4-OH-M) after

an oral dose of 100 mg of racemic mephenytoin in Japanese and Chinese subjects

Japanese Chinese
PM EM PM
(n = 155) (n = 45) (n = 81) (n =17)
4-0H-M 30.78 + 10.01 0.32 + 0.19 24,08 + 11.61% 0.33 + 0.31
(2.93 - 51.32) (0.03 - 0.78) (3.04 - 59.21) (0.02 - 1.22)
Logyo (4-OH-M) 1.454 + 0.198  -0.591 + 0.310  1.323 + 0.245% -0.676 + 0.460
(0.467 - 1.710) (-1.523 - -0.108)(0.483 - 1.772) (-1.699 - 0.086)

Values are presented
ranges observed.
* p < 0,001 compared

Table 7.

with the Japanese EMs.

with the data observed in different ethnic populations

; Frequency of poor metabolizers (PM) of mephenytoin
4-hydroxylation in Japanese and Chinese subjects and comparison

as mean + SD and values in parentheses indicate the

Frequency of

95 7% Confidence

Ethnic group PM (%) interval
Japanese
Present study 22.5 (45/200) 17.3 - 28.8
Jurima et al. 22,6 ( 7/ 31)* 11.4 - 39.8
Nakamura et al. 18.0 (18/100) 11.7 - 26.7
Chinese
Present study 17.4+ (17/ 98) 11.2 - 26.1
Jurima et al. S.1#%( 2/ 39)%* 1.4 - 16.8
Caucasians
Switzerland 5.4++(12/221) 3.1 - 9.2
U.S.A. 2.7++( 5/183) 1.2 - 6.2
Canada 4,2++( 5/118) 1.8 - 9.5
France 6.1++( 8/132) 3.1 - 11.6

Cuna Amerindians

0 ( 0/ 90)

All studies were performed by using an oral 100-mg dose of

racemic mephenytoin.

of PM subjects to the total number of study subjects.
# Residents in Toronto, Canada.

+ No significant differences compared with the present Japanese

study.

¥* No statistically significant differences (X
p < 0.2, with Yates' correction) compared with the present

Chinese study.

2 _ 2,539,

Values in parentheses indicate the number

++ p < 0,01 to 0.0001 compared with the Japanese and Chinese
populations in the present study.
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oxidation polymorphism |24 232 5L FD
ZEHFELHENS

1. DB/SP %4 7OEALABMORIFTHFENIE
WTIFIERICHTH S (1 %LITF),

2. HAAIZHWTIE metotoprolol, debrisoquine,

sparteine WTFNOEYEHNTE 72/ 947D
HEIES T, ZhZhoRBHTEMN % 5 U
ERMNICLBOMEMERL 2

3. Mephenytoin ¥ 4 7OEALIH O KIHIE, Kok
AN USTEATIRE VA (17—23%) THE
T3,

FEHFMEE F2% F1Hn 1989419H

4. DB/SP # 4 7 & mephenytotin ¥ 4 7 DEE(L
KA E % 2 FEF (cytochrome P-450 isozyme)
ZEDITabh, MIENKEAF L > TV 5,

5. RIUMHHBICEFE T 2HEATH-TH,
metoprolol # & U mephenytoin W3 110 HEE{L
BOGIZEWTH HAA & HEA OEMRBIZIZAH#EE
SAOHEABEE SN, BIZF L ANV TOHERIOLF
fEH 5 V32 DB DHLES 2 BERIEME I 5 20
BOWELZ5LTVWAZENRBEENS,

Table 8. Comparison of pharmacogenetic and transient neonatal enzyme

insufficiencies

Characteristics

Pharmacogenetic

Transient neonatal

enzyme insufficiencies enzyme insufficiencies

Nature of enzymopathy
Drug response

Activity of drug
metabolizing enzyme(s)

Insufficient drug
metabolizing enzyme(s)

Latent

Abnormal (unusual)

Insufficient

Glucuronyl transferase, acetyl transferase,

methemoglobin reductase, catalase, serum-
pseudocholinesterase, certain isozymes of
cytochrome P-450 etc.

Genotype Abnormal

Cause of enzymopathy
Synthesis of drug
metabolizing enzyme

protein

Structure of drug
metabolizing enzyme

protein
Period of abnormal Lifelong
drug response
Familial occurence Yes
Heredity Yes

Gene mutation

Mainly atypical

Normal

Undeveloped drug
metabolizing enzyme(s)

Normal, slow or Slow
missing

Normal

2-3 months

No

No

Modified from Szorady,I. Developmental Pharmacology. TIPS April 142-144, 1982.
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V. /NERESEEICH 1 2FIEBEFOERDDLEM
PR, LR B KOV NROBE E D OGO
At 7% 5 U B & B2 3 5 52 R & 560 SR
(Developmental Pharmacology) & EFTADTH
hiE, 220 A=N"=5 9y 7T258E LT, BiE
M BULRIOES T AMPE &7/ E 2 - 2k MCA- o}
FEFIGMEOMZI KR, £ & USEMEEH O 2K
ZHOREIIHOCE D) AR TSFEM, T4b
RT3 3L g Re S
etics) DEFL VL EH,»EFEZHNS B,
Fanh o, & - NI SRR AT L5
EF@OBENTOVEVWSHTHIEEDLE L4515
B, FHSOHARY, 198140 Miceli 5 44)
® INH #HL w8l ndE g hmdR 2
ZO INH T122%n#N7.84 L& 019 .8 & 1l
O 3.OBFRIIZ I IR R LT Wiz & O, %
5 UNZ19874E- ) Szorady 5 49 OFFAEW T A D
T FOALRIESHER G L 2 b &
DN D slow acetylators DA 1383% & Kt A
(19591 ) DS0% I L HREIZE P o2 b T 58
LHOZHROATH Y, BALHBICH S 2 M 1388
ThHdo TD2ODOHEM )57 LFIULREIFE
FEIEWEB LT 2 2 a5, iE-> T, Mg
M ARITEH S A E D &= FR B OMZH
XBEER KHUE & &L ORBEEIRA DA L 53, Y
RO EBALH - NRICEVWTEBEEIh 3 NE
LOTHHEEHIL, 2T E3GEICHEVERL
TWL ZeNTRaENS, ZhZhORBED /)
Y1z 513 ARIOBUEZ 2B L Tl HER 0 % 7% v
A, MR XECE R T A2 5/ NROFE IS
THRADHFE I L T A2 MR EZ BN 5,
Tt T, FEARMNIIIR AN 2 EHEE A OB
LD Z e AL sh 5,
UL, BEMHEERRIE & AR IC B
a%@WMm~wm&mwwikmﬁmmwwﬁ%
ZEIEELAINIEES v (Table 8)43), ¢
bbb, WFhLBAENTH Y, EHOHLEHD
TSI 2EP D TEL, MR TEEER
FARPCRK T IFEFLELCTHY, KBTS
RAEIRE [ L TH S0 ZOMHE % HErd 2 DI/
FHEONM AZE D SWHAU 6N 5DTHY, —

(Developmental Pharmacogen-

sulfadimidine

Wiz 3 7 AL I W CIRRIER B 3 RO B
FAREIHWPTEZ L I0& > THRIZVEBEEL L PR
frshszeicht s,

BRI TOSCANOE AT S ANE SOREE 7)) i E S
SHEM ARG T A LIV THEER T AERT
HY, 20 ZINREFE I EEKYEFOF TR Y
HIBZFICEEL CVWARHEEL NS, £/,
ZOERME-E A FTEREI EBLZZ0EENS
RSN Z & TlE &<, ARG L7 spar-
teine DFIOIZHEND K12, ZOFKELFERIC
1E) U Mot 3 A SEER R IRE 2V 5 alhetE
PO TEWZ ER#BNTIEE ST, BEIHIZE
1T A MR O EE OB AR L2 v,
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Rational antiepileptic drug therapy in pediatrics :
Monotherapy and drug level monitoring

Hisao Miura, MD

Department of Pediatrics, Kitasato University School of Medicine

z 5 LWz b,
BRI TAPAEL 5 VI 2 DR BED ORI —77, WIETIE, TADADEYHEILTHE 4 IR
EEFERITE ORI D, PUTA » A BEO B D HARAHRE (monotherapy) A UFE L L& wbhh,

B g, & /NI REE SEEE ) SEH O R
B, TAP»ADEMREEIZ—KELEE L 725 L7,

TADPADEWMFEEE, BERIGELZ, Lid
AITEROD 2 BRI ZBIRL T, 9 HANERK

Lo % ERERIEBEIT ANRETHLI bR TWV S,
7z, WERERE AT OB, ELIORTRETA
P AFMERNEIS &+ 5 5A 48R0, LArsm
FRERE =/ -T2 L0EEMRH STV S,
(monotherapy) # 17 9 O A EHITH 1, M ZOMWRNCOWTHIRAEH -2 RE L »ITHATW
EE=SY—L, ThTREIMIBISh VA, 57, ZHNAERNE SO M O HEH (inter-
FEHERNI R VIR O 2 NEThH 5, L AIAHKE action) PRIEROMEE, 512132 h s & &R
(polytherapy) ZFEEDMHIIZ & CIZHZTH 5 & U CRIEDOMR % & ORBSE A 20,

OREIEIE % <, ZAREREEIZIE O L A HFH MM O KETIE, PREMRE L, FETALARE
FHHAER (interaction) *X°PEIEH sk 72 & i B ab4 A HARNABEE bR T =) v 7OFEF
RBAZW, Lad-T, 28I Ea#kki L CHAT %, carbamazepme (LI'F CBZ &RET) ORhE &
AEEIE, MREMERI T 2@ICOIEH» 12, MR A dhu 1R /), & 512 S FRAREIE R &
HAER OF 8 28R U ORISR 28R L, BER#E % AR EMB OMEERIZOWT, CBZ 29 <
WO¥IM & b, HE5EE ZhFholses ) MLrp R A JE U 7 BRI & 280 CHRE A0k L
H2»SRETZUNENHY, MphigEE=51) > 720

DOEBEVEAE T,
0. OFRE/EE5E - LLOFHIHERIS)

—fiz, AR BV TIEEERIC L > TEHONR
R AR LY, EY oMb R, Hrd RO

I.1Loic1-3)
TADA RO B TR LA B b & &

Z &, BIEOMEI A5 T % WA B IERI A EE T
52 &, NS ERA BRI TIEERER (poly-
therapy) 2 fThbh 32 &, SHIZIMTA»AH
D% ATH DM FEEEE b (FAFEIEES S, therapeutic
range) APV EEOBEIZLY), ML A HHEIC
17720120, MHpEEOE=5") v 7 Ha[R &

A BR X, AN TR IS L TRV, LA
5T, FERWOVI BT, FUnbEEs >
B0z, 0 5HEIECHAEREY Y 0GRS
2 BT, MApEE &S ROLOMBAZEL KX
WV,

FHOIE, CBZ oMbt OF @ Etz, +
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NTHAFEGSHZO VT,
(LIF CBZ-epoxide XB&%) D@ & &
b THE L, CBZ 121 TEABREBOE K
{RHPE & LT epoxy {LEH(CBZ-epoxide) A7
S5hThHY, FkTld CBZ #AEr & 412, CBZ-
epoxide ODIMHEERIELIL{IThhTWVn3,
3~ 15 A /NI 105 % (1) 3 L b~ 6 ik
%iz?f. 2)6 L)~ 9 MR, (3)9 kL) E~12i %k
AN2E L)~ 150 A O 4 HE5EE 2571 C CBZ
’2 5 U!l CBZ-epoxide O IlH1E & i+ % & |
WA 720 05120+ %5 CBZ I 1+
FORIE S AL (M1 D CBZIX1 HE14 2 [n]
ML THY, W A £ 10~15mg /kg /day
N OMERE & 20, MR 27E B IKGE (steady
state) |23 L 7=, FRHERG 6 ML OEREE%L 2 ~ 4
R 2R U 2 ffic oW T Hedg L 7)), It CBZ-
epoxide/CBZ 1 L, WD BT E Eil AR
Tz dH 5 (KM2), Z4id, CBZ-epoxide DY
B, HE 7 5 NS ARA RS ERERE AL v LARGE

carbamazepine-10 11~

epoxide

ThE, FLAETCITFERE LN, CBZ OF#
REHEFET H ST TD epoxy L APEEL TV E L
AL TWD EMRTE 5,

LAAIZ, 1E~15AiD clonazepam (LI T
CZP & WES) WA 0/ 18801 % xR 12, CZP
DI (ng/me) /$%5-8 (mg kg /day) -t %3R8
7, [FfRL, ZOlIZERE &0 LR S
ZH-o7k (K3),

M. BRAREOMFBREE -2 TDEHTY

T, WA DIER & b FFEE S RME, B &
U 4 W6 A 0 it B — R 38 1 122§ % phenytoin
(LIF PHT &W&4), CBZ # & U sodium val-
proate (LIF VPA B&3 [ il ClE valproic acid
L LTHET ) HARAROAMME Y S shTw
320, EHESIPHRELPRFICEVWTE, Z2h5
OHEHIOWANARIZ L D £ DIEFICRIEDT LI
HIAURET H B0

5 A 7 A B SE RS & 5 VISR R SRR

#£1 TA»AREOEBREGH (E)

1. 8% (Eatk, Rtk RfF

A, B RE (ERSBEILZLLO)
© SEEHFNE

@ U - PR (RSO, L AEF o F 2R, B, T T oMERY)
@ HEEMERE (EBEPEE, &0, RF, f08, 28, s Y)

@ RERME (SRKRGRREDOREE)

B REREE O, HEEARFL L BRI Z LB
B. WM RF (EREE 2D MBI RIELET T 655255 5)

O HMESRETHEY,
@ BEREETHILILO

DHLICEREELEIT LD

C. XML Rl (RS — R, MERIE, MIRREERT 285 7F)

® HMEIRNE (A) —RBFRAF
@ HHSIRE (B) — 2MRMF
® (A) — (B) —2M5lF

I, £MFEE (FuhAt, FETuRAN)

A, © KRR
@ FEERIR M
B. 34 70=—%F (R 2ILERK)
C. MSME
D. S&FE R
E. i RRRME
F. BORME CKIZRME)

(LDA~FOEH, e ZEBEF, BEDYEHT LI EHHD)

M, SRR TADARE
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O (1) 3k~6i Kl

n=25
y=0.47x+0.26
r=0.440 p<0.05

) 6% ~9K K i
n=31
y=0.53x—0.28
r=0.540 p<o0.01

9K~ 125 K it
n=30
y=0.43x+2.16
r=0.350 p<o.1

1258~ 15/ K ¥
n=19
y=1.07x—4.52
r=0.564 p<0.02

| | | J

M4 CBZ-epoxide i (.g/ml)

5 10 15 20

&5 8 (mg/kg/day)

41 Carbamazepine O Iflitrs /#5458t - Ho 4 Rbiyy 24 52

3— O (1) 3E~6KiH

n=23
y=0.17x+0.20
r=0.660 p<0.001

© (2) 6i%~9m A i x
n=26 ®
y=0.20x—0.15 °
r=0.613 p<0.001 ° (1) B¢

@ (3) 9k~ 12/ A
n=25
y=0.15x+0.07
r=0.560 p<0.01

X (4) 12~ 15 K il
n=16
y=0.14x—0.03
r=0.800 p<0.001

| | |
5 10 15

i CBZ #f (ng/ml)

[X2 i carbamazepine-10, 11-epoxide/carbamazepine f%FE b o) b 2

= §7 =
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1000 (
t n=188
y=12.98x +351.88 .
r=0.349 p<0.001
800 + .
* . . * .« *
o & =
600 | . . e o @

400

Mm@ (ng/'ml) '#&5 § (mg/kg/day) - tt

200 |

0 3 6 9 12 15
F oo (%)

[X13  Clonazepam O IfiLrfriffE /% 5-ht - o & F-46 & OMF

W v, ERIE, I AR EORBE—R
RAEEMERT, ZhE CRIEHRD 1 ELL 15
DN 163 A& 3 BEIZ5rT, Nl 1 HHEER e LT
PHT 135 ~8mg/kg, CBZ 10~15mg /kg, VPA (I
20~30mg /kg & HEHEIZ, ZNZFNHAITI H 2 [\]I1C
RS &7 &, 2Fl6 » HULE, #EF1536 4
Hiite o Big g, PHT #4538 CTI3 0 2 1ER,
ERGEMER & & 12H BOSERC A A7, CBZ
LU VPA 5SS EFITI340% (25
BB, EREIEGIOFRIT10% %158 X 4w,

MR Rl O 7= H OFR ML, HEZHROMHE L,

HN T @i (peak or maximum level ) (23U
SRR 2 ~ 4 HER 2T - 2 A%, ZOA—i%IzE
MEEN TV AHEMApERE GARREE) Oigl)
F, ¥%bH%H PHT 138, CBZ 137, VPA 1380
pg/ml Ll EERTEDHEEIRTEE, wTFho#
A% 25 U255 2 b BRRILELL, S RIER O
P IERBE L LNRIHRTH Y, EREEIERI DR
12 PHT H#O1HOAIAE LW (£2),

Tabb, 2OL)EHMRTIE, 2hihi £l
Mrisrs 1o T1E, PHT, CBZ %5 Ufi2 VPA H
ARIERDOZDRITE L <, & T aMREII T 54D
BAFTCATVWEE VR B,

51, AEOMRE G, AU < AEMEE R E
FEESH 5 VIS ENRE L Eb 2V, HrRES
RN12300 & wf R & L, CBZ HANAKEO A 2
% FFR T U 72 IAHE % prospective study D#FEH 1T,
BRI DFEFRIZ 5515 5 BARGR O RR & 2 OFFD 1L
BEE=5) Y7 OBHREY LK LTVS, 6~67
» H, F¥25 » H OB b, £4Er 2400 1 H
HEFERE10~15mg kg Tlx, 40% DFEIZRIED IR A
Ao (M4), MHEEE=s") > 7i2kb,
HALHIZ1ET5% O E THRIEDOINHI A OTHET, B X
1325% 123> L7z (X5 ¢l R CHELAHED D
5, I CBZ #EA 7 ug/m Ll F 7 ug/mé L) E
TH - T R 2 R SEFTIE, 20
BRI AU, PR O BRI O R EREIR
BAMI L) X6 1E, WINETREISHRL -
H, BRURANIZ CBZ HANARE A L) & HE X
N REF OFE-hE & PR OBIRE &b TR,

LU, CZP (2B L T, ILFE % M irs ofi

#:2  Phenytoin, carbamazepine % 5 (FIZ sodium valproate O HiFIAHF & F5EH

BBl £ o % # R
- PHT CBZ VPA PHT CBZ VPA
10/31 21/53 13/32 4/17 7/27 4/16
ER Tl 32%) | (40%) W% | 4% | (6% (25%)
7/20 2/13 1/14 1/8 0/7 0/9
=R 35%) | (5% | (7% | (3%)

R M D PHT >84g/ml, CBZ >7ug/ml, VPA >80.g/ml
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SERIZHH SN T w5, RGO MR 1 $

15
(Lﬁfiﬂl e T 40ng/nl W AT A, Z OHELO MR OfE
A .\g’;::ff:l;i,,e , BINTIE, A0 & SR, Wims 5 01
Sk e B e T B & ORUER B T 1L 123 & D %
) o 2 om) . o%;& - (B7 ),
= o
Do R
®. 5 G5 . " ‘"T
L !’ 11“ 115 ‘ZIO ; % - /./. ¢
#45® (mg/kg/day) § / A’;I
B4 Carbamazepine O5Hte MR, a0 S ms
%5 CIZEERAD R & DB e
) 0.05 0.10 0.15 0.20
' ne ok #5R (mg/kg/day)
“VﬁﬁﬁL B[S S | Sa g B17  Clonazepam DS it & Mirhif,
EEE?M.NMM1 l s %5 CIZBIR R & ORI
o[ @ B
.2{:\”;”:: et D FERERIRFZE T, —#% 12 benzodiazepine %
TR Tu o i S EMTIE, ZNIERE SR AR L 36
(45 #BorFEfEIZA S 5 carbamazepine L, ¥HEROM S 13Z2h 6245k E QBN
WAIERORR & Mrhi g B335, Yo M IRE & RN O 2B IRELO
qAFEEOMIZIE, BEHTEENZME#ET 2V L
s AREENTHEY, ZOHIZEEETRETHS ),
. || SRR V. HTADAERIOBEERS. 7. 10-19
§ wr Kiz, 2HELLEOHT A > A ERBRIT 2B
. &, WEMOMEMERAATBIZ L2, HTALAKE
® o FIOMHEMERIZIEE A LT RTHTORBIBRE I
2hbbdEOT, PFHMA O S %ML Ul
Lﬁ ‘ 1 RETF w57, BB MA OGS L F5HTT
5 0 15 % ZHELCHEI SN S L hiRES LR 5, Bl
S by £, FOEEC R sho>> b3 CBZ, VPA, CZP
6 SEMRHIO carbamazepine OHF5R & M 12, hoTOEEHTADAETH 2 PHT, phe-
nobarbital (L) F PB &B&¥) & %\ E primidone
PHNT, ARDIMAEEEE & % VI3 P e o —& (LI'F PRM & BE+) #0FHIT 5 &, fHAEMERIZ X
FELEZV, BB 22DV, DEF OB =T, CBZ, VPA, CZP Il

SRMEE R T/NRA0F & H & L, CZP HATAKE g IV RE, ZRFNOHBRERC N,
DEIFE MRS 5 &, LR 7 #[nlHERE RO . 1mg /kg BIS 21K 28§, %313, PHT, PB, PRM
[day T, Ft524 » H OBEWAR , 3061 TIEFRIEAD OAPFFBTIE, CBZ WA EEMHNZENT, W
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#:3  Carbamazepine O IMrhiffE 1z & KT HEHMA O BB
CBZ CBZ CBZ m{g%ﬁ/ PB PHT
FHe (%) | AE(kg) | 1HRS®R | Mm@ #5 it Mg | memer
B FHA AEFIH (Mean) (Mean) (mg) (Mean (Mean a2 e (Mean (Mean
(Mean) +SD) | +sp) | (Mean +SD) +SD)
+SD)
- 66 2~14 13~62 | 150~800 | 7.342.3 | 13.0+1.6 |0:56+0.16
(9) (29.5) (380) wg/ml |mg/kg/day
1~11 9~30 | 120~500 | 3.5+1.8 | 14.5+1.9 |0.2440.1016.9+4.5
CBEHED 8 (7) (22.0) (330) wg/ml
CBZ+ - 2~16 14~54 | 200~800 | 4.4+2.3 | 13.942.8 0.32+0.16 5.3+5.9
PHT (8) (29.5) (390) pg/ml
CEZ4+PB 1~14 | 10~48 | 100~700 | 2.2+1.7 | 12.3+4.5 |0.18+0.13]20.1411.9] 6.5+8.0
(PRM) 58 (1) | @55 | @0
+PHT ’

ht CBZ olfihitrg (ug/ml)/f5-h (mg/kg /
day) - AWM TH L2 EE2RTH, 2Thb
DA PERIF T 13 CBZ-epoxide/CBZ %Ktk
AHE IS AR,

¥/, CBZ L I COMFEFEMER»H 0, O
iAo Mg 2K F & & % SRR b
DTADPARET, ¥ CZP OHENEF 1TV,
wEERGE T CBZ % ORI L 22 8EfITLlE, wihg
CBZ fifHIf% 1z CZP Mhirs 21K F L, #i2 CZP
& CBZ D2 #IBHIA» 5 CZP WAAFICEH L /-
KEFITIE, CBZ 2Bk, 13&ALXORERT

60 —

40 —

CZP Mt @& (ng/ml)

CZP M igfEA» LR LTWw3 (X8 ),

—7%, CBZ {2 VPA #fiffi4+5&, CBZ @
B BPEY) CBZ-epoxide D ILHisrE » 5+ 5%,
CBZ-epoxide |3 HHFZMITIEMT, M TADALE
RIS AT 20D, IRA, 56054 o
SEIRDFEBIIB 54 2 L Bbh s, 913, FRbHE
WO L WRHIIH TR N7 CBZ HAIFES 0 BIR 123
& fthod VPA & @ 2 FIfFH OFEFI3SH] (VP A%
5. 5t29.9+7 .3mg /kg /day, IMiLHi#ERE82.3+13. 1ug/
ml) O CBZ 7% 5 U2 CBZ-epoxide O IfilHrs 4
i+ 5 &, CBZ o5kt CBZ Mirhirs |3l

60 r
10 - 7
20 (= :s" 20 - E; ?
- b
n=12 n=11
| | L |
CZP ##| CZP+CBZ CZP+CBZ CZP 5|

[X18 Carbamazepine Dl A" clonazepam D IMLHEEIE 1= & JIE 4 8

— 60 —
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CBZ {454t CBZ 7% 5= CBZ-E i) CBZ-E/CBZ M+ ig)% it
(mg/kg/day) (ug/ml) (%)
20 - 10 ( 40 -
8 -
15+ A} 30 .
6+
10 + 20 +
4 -
SD
S5t . 10 -
l ’ 24|
CBZ CBZ * p<0.01 * p<0.01
VPA

9 Sodium valproate Of}fHIA" carbamazepine 7% 5 (12
carbamazepine-10, 11-epoxide O IflHiAE Iz 3 LIF 4 B2K

HFE LA TH 35, CBZ-epoxide [l jffE D &I R 12k A EERID CBZ %4 5 UNC

% 5 U CBZ-epoxide/CBZ Il fELkis VPA CBZ-epoxide IMLH#E DL IS & v ) s
LOMHBIPERE IS TH L 2R, MIHERZB 3, #4113, 27O FHERH 8
%8 » H~12i% o CBZ H#&| 5 5 131 7,

V. EEAEYMmRERE DS 1 19 CBZ & CZP o2 Alfit 376, CBZ & VPA
512, VPA 13 CBZ 7% 5 112 CBZ-epoxide D 2 RPEHIFN6H D CBZ % 5 N2 CBZ-epoxide

CEARES T TR L, CBZ 12 VPA %8R+ DFS MRS 12kt 3 20 BERI M b O R E IR

#4  Sodium valproate MOf}ffl»" carbamazepine % 5 Ui
carbamazepine-10, 11-epoxide DEHEKEAH Iz H LIF T %

54 Mo CBZ ## CBZ+CZP CBZ+VPA
CBZ 1 H#%5 #t (mg/kg) 10.52+2.85%! 11.57+2.69*! 11.41+3.78
CZP 1 H# 5 (mg/kg) — 0.067+0.025 —
#:. CZP I ## (ng/ml) = 29.8+12.6 —_—
VPA 1 H#5 i (mg/kg) — e 24.33+8.10
# VPA [/ («g/ml) — — 68.7+27.4
GCBZMTRE ug/m)  8.3241.96 8.8942.07 7.6742.10
HHER) CBZ P #87% (ug/ml) 1.7240.45 1.85+0.54 1.8240.71
HERERY CBZ [ ch i L (%) 20.7+2.8*! 20.9+4.0 23.4+4.6°!
| BCBZ-EMPRE (ug/m) 1274046 1.4440.46" 1.9140.83°23
Wi R CBZ-E M h #FE (. g/ml) 0.50+0.17*2 0.56+0.23"? 0.86+0.41°2°3
W R CBZ-E i # AL (%) 39.9+6.2°! 38.4+8.6%° 45.5+8.9%1*?

*1#3,<0.05 *2p<0.01
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A", CBZ HWiAIH%S5 O5Ef T, CBZ 1320, CBZ-
epoxide |340% i % 2 WElERY & L CIFE %, CZP
D2 H/PFHBETIE, CBZ %5 U2 CBZ-epoxide
ONEERI M P O L H S CBZ WA B E b
5%, LA2L, VPA ¢ 2KIHHEETIX, CBZ

% 5 VN2 CBZ-epoxide DBEHERIM AR O A

HEIzEw, £72, VPA A PHT r &AL
THPLL, WiE ORI EEER PHT Mg o
R Z 3T TIEMOEETH %,
PTAPAREDMAEE & 13, 329 3EAKA
B & JEfE AR Y%”)%%%F§Abﬁfﬂm¢
mEg A v MAEBEOE =4 v 7, d@EI3E
AL ZNZFhOEMTIREETH LT L
iR, i icoOwTirbh s, LA,
ORI RE €= — T 59 2T, i
BHET ALV, BEERAAET S, EALKES
U bR A A E 5 5 A & D BT

H 5o O TIE, MEZRNES S AT L 2HNT,

TE K AT 1 R EET & - 72 HERERISEY IS ORE
WA T2 5 L0124, #iEOHFHfA &
OHAER OB L 5D T, BEROERIZH W T
R I b A E 3 A RS L I, AR
KIS S PIZSN B THA I,

VI. 8bY)IC

Lk, $UCTA D ARG S B 5 HARGR O
WL ZRAFOMBS, 25 IS L T
MisEE =) v 7 OEFK L, FEEHF 4 B
sy an, HH12 CBZ 12OV T HERR & b ic
B L 7o

FNRTOPTAD»AEORIL, KN, K#ts
FOHENCIE, R, BAZENHY, I Zifh
T =) Y TORBRIH LY, —~HTIRED
BN A B EMOROGRE b4 2R L 5, L
BT, WTALAEDREICEEL TE, HFREYD
M OMHEROMEE &0, %58 % fhiEeE fm
HoBETALEL H P, MO A 2RI
MR A 1T O NE T A<, A OBIRSS &S
b THRSRARET S LA EETH S, BAER
T, —MciE s v B f bl GRFGR
pEtk) LI FCRE IR S h 285500 %< v,

A X O FE B IEFHI5MIFE LR - YRR
(REHI6310H ) 128 2451 st%«ﬁwﬁ\]e\ﬁ‘bﬁiﬂ
Lo

X ®
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SE1SMIZEEHEIE - FYEB T 2108k

o B BEFI634E10 H29 H(H), 30 H(H)

¥ o wETIH ATV (H

i 50)

2 K A (ELEREE L v v — B A7)

% 5
DEOREICHES VX2 ) ABRSMHOEL
L E 3
(E7 Y mbe N RIER IR~ 5 — -
WNRE- 3L TR )

Developmental changes in digitalis sensitivi-
ty of cardiac muscle
Tai Akera

Department of Pediatric Pharmacology, The Na-

tional Children’s Hospital Medical Research
Center, Tokyo, Japan

Digoxin %> digitoxin O/NROHEHE L, A D
FHR ATk FEkg D F 2 ~ 3L s h
TWa, N6 O EDERRE (hEiht & iEH
RORHE) G20 FTHE2LE2EZDE, KAD

Rtz H 2 2RV 2 TR S 2w iR,

BAZENT Y X 50) ARSI S »1I2kn, Z
DFRIZZEN H SO0, BIL, 546, G, PRS0
# . Bl%, pharmacokinetics DZEIZLA2EDTIE %
KT, AROLEHIZY ¥ 5 ) ADBRMEEAEK VI
HKTH2LDTH 5,

GIEPUAR S CHIE L 72 digoxin O IMLHIEERE 25N
TEFITHVHE 12T, %5 L7 digoxin TIE %<
T, BB E2 2T 20bW5E VX5 ) ARME O
LBz LIFLIETH B A, digoxin DIRE
AARBIZE L THMA L THEEROR Sk
WL D AEL v, B R EEOREOMMO L
TIE, V¥ ) AOOER R O EER OZ 5k
T&% Nat, Kt —ATPase (12 ¥ %) AlZxf$ 5
BH N OMES 5 isoenzymes A {E{F 3 %, Ferret
HEROVZEROMEE T, k1 EMDN OB O
LTI Y ¥4 ) ARZIEOR WV a BIAKRED & 5
W5 A, AL 28O0 TR IEOR Y a Bl
E, BEZHOEVa (+) B PIRIFERNFET

— 6

® R

%o WAL 7= ferret DL TIXEZMEDSL 5 2
FBOZEROEEIIAMIE LT, V¥ 5 ZADEOE
HoOMEERiE 2 ftEE2 R L, a (+) Bo#
HIHIRE 572V ¥4 ) ZAOMKERE T O fER 2 R
5N —BEFIT 5 A, FIHREAR LT a RO
FITHY & 2812 % 5 & KD sV O IER 580
X (A

IOk, L ZBPIOLIIZY ¥ 8 ) AER
MOME T % Nat, KT—ATPase ) isoenzymes
AEEL, ZHICHIB L TY ¥4 ) 20 EERE
A2 HMERTZ &L, oI ZIET Y T
LI LN, AR 1LBEMLUANO ferret OLHT
Za (+) BIOREDPD A VOITHIE L TIREED Y
¥y ALk MOERERDLZ LMK LD
7o FE- T, SMOMERORBICESREOY ¥ 5 )
ZHPEL L, RATEDYF &) ZAEZHEAEK
EVWIORRNZ SN, LDV XYY AR
Nat, Kt—ATPase @ ¥ ¥ %) Z#ifllf, LA
JaN O Nat g, ffasto K+ iers, Lanfiigs o
F+ U ARy TORERES, LTS Catt
AMORES I Lo ThRA SN B A, LFDIEEID
o V¥ sy ) ARZHOENO—KIE, REKRTH
% Nat, Kt—ATPase @ isoenzyme pattern D%
fRIZE26DTHY, fit-> THEOMEAIIHT 5%
e, hEERNCA 2R ML T LA L
TWHLDEELLNS,

BEICESHTI-LT I HWICT VAT LR
IS & B FRBRERICDEAL
dA B=, BABCARR
(L BYPRRPR 7 SRR 3
Tk BT, NEE BE

( G ANEEY
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Developmental alterations in response to
catecholamines and glucagon in hepatic
glycogenolysis

Gozoh Tsujimoto, Keitaro Hashimoto
Department of Pharmacology,

Aiko Tsujimoto, Kiyohiko Katoh

Department of Paediatrics, Yamanashi Medical
College, Yamanashi, Japan

TTb%UkWUquﬁj>@%h§¢WWW
YRRV E Y THBH, Zh5FRIVE Y ORFiRH
FHMBE ) a—4 VR AR Y T — BIEMIE
- hEE 7T ALK D RESERS S Z LA
NT&Twd, A7y MEEEF#LZ €70 >
AT Lk LTH, 26K VE Y O H®RzE
REREA 2 BT R - DG 7O A DR A MG L
TETWV3,

7 RLF) VicEBFR AR T —EiEMIE &
12V B2 KW A7) 7 AMP REAREZ LY
ay ZEEA 7T b=V v RRESHNEE - A
NAN Y 644 B RRBENANEBITT 5, 2
O IZEREOZERIE CH) 77y v, (15])

T/ Fa—VES Y4y Rz k) g
E s ﬁlll ZEROPOZLE LS L Tw5,
$ RS BT L !:hSi ATy b K015 HEERT A
A 24IEMI B 3E ¥ 5 ,kaTmﬁﬁf“*W/%
A7)y 7 AMP RA BB L, #HET v MR
L LD NS — v mIRT,

S, TNA T OBEE, KEILEVWZOKR A
KT — CEMREAE T+ 22, ZhidH4 2 7
AMP pEcEfig, WOUTHMaN AV > A8 H O
O F &> Tk, Hio, IEFREsh TV
TNH TV RERS T I AL TEVI BRSBTS

&, RN TV T OREHRIZERIE L 7L 7
T YRR T RIE 5 H 0 2y LB ERE &
DNINA T REFRNBIE®ET 244270 97
AMP PEAERBEIANERITT A2 AR an

PLE, B - M7 o 2370V Ah TV AT
FL Y v RBORERICAE 2L 52 5,
FORTHIBIZE RV E L ICEVRLE S Z L HRE
ahr,

Management of Hypertension in Children
Philip D. Walson
Division of Clinical Pharmacology/Toxicology,
Children’s Hospital and The Ohio State Univer-
sity, Columbus, Ohio, U.S.A.

Until recently it was thought that hypertension
was rare in children and usually secondary to
renal or other identifiable disorders. In large
part this was because blood pressure (BP) was
only measured in symptomatic, hospitalized child-
ren and hypertension diagnosed only when the
BP exceeded adult norms (140/90). When accu-
rate BP’s are routinely obtained and compard
to appropriate BP percentile norms, primary

hypertension is diagnosed more frequently and

secondary hypertension discovered earlier. Since
treatment may be life-long, it is important

to be able to correctly identify then rationally
diagnose and treat hypertensive children.

Despite a lack of data on relative efficacy
or toxicity, both non-pharmacologic, lifestyle
changes and pharmacologic treatments should be
used.

Older, established drugs (eg. diuretics, beta
blockers, sympatholytics and vasodilators) as
well as newer agents (eg. ACE inhibitors, cal-
cium channel blockers, atrial peptides, alpha
blockers and newer beta blockers) have a place
in therapy of individual patients. A flexible
approach to treatment is needed which is based
on individual patient characteristics and a thor-
ough knowledge of the practical, economic and
pharmacologic characteristics of any given drug,
drug class, or combination.

A brief overview will be given of pediatric
hypertension and both its non-pharmacologic and

pharmacologic therapy.



Antimicrobial Pharmacology in Patients With
CSF Shunts : Implications for Prophylaxis and
Treatment of Infections
Milap C. Nahata
Professor of Pharmacy and<Pediatrics, Colleges
of Pharmacy & Medicine, The Ohio State Uni-
versity & Children’s Hospital, Columbus, Ohio,
U.S.A.

Infection is a frequent complication of neuro-
surgical procedures performed for the treatment
of hydrocephalus. Shunt infections generally
occur within the first two months after surgery.
Staphylococcus epidermidis is the most common
cause of infections of both ventriculoatrial and
ventriculoperitoneal shunts.

The preferred treatment of CSF shunt infec-
tions involves intravenous antimicrobial therapy,
surgical removal of the infected shunt, instal-
lation of an extraventricular drainage device,
and placement of a new shunt once the CSF is
sterile. However, many aspects of therapy are
controversial because few controlled, compara-
tive studies have been reported. Intravenous
vancomycin is the drug of choice for empiric
treatment of shunt infections. Nafcillin is rec-
ommended for infections caused by methicillin-
sensitive strains of staphylococci. Vancomycin
should be used for infections caused by methi-
cillin-resistant strains of staphylococci or in
patients who are allergic to penicillin. The
addition of rifampin has eradicated infections
that failed to respond to monotherapy with van-
comycin or nafcillin. Intraventricular antimi-
crobial therapy is indicated if the risks associ-
ated with surgery are high or if ventriculitis
is persistent and refractory to systemic antimi-
crobial therapy.

The role of antimicrobial prophylaxis to pre-
vent CSF shunt infections remains unclear, Ma-
jority of the clinical studies are retrospective,

and prospective studies contain methodological

SEEMMGE E2% H1 5 1989410H
flaws, improper selection of antibiotics and/or
lack of sufficient sample size. A semisynthetic
penicillin (methicillin, nafcillin or oxacillin),
vancomycin, rifampin trimethoprim/sulfamethox-
azole and gentamicin are among the arugs, which
have been studied for surgical prophylaxis.
Infection continues to be an important compli-

cation of CSF shunt placement; many aspects of

treatment are controversial.

Treatment of Asthma In Children . State-
Of-The-Art
Miles M. Weinberger
Division of Allergy and Pulmonary Disease,
Department of Pediatrics, University of lowa
Hospitals, Towa, Iowa, USA

Obstructive airway disease from asthma needs
to be distinguished from other causes, classified
with regard to clinical pattern, and assessed to
identify severity and precipitating factors. Inter-
vention for acute symptoms is most effective
with inhaled sympathomimetic bronchodilators
backed up with short courses of high-dose oral
corticosteroids for symptoms that are suboptimally
responsive to bronchodilation alone, especially for
those patients with a history of emergency care
requirements and/or hospitalization. Maintenance
therapy with scheduled daily use of inhaled beta,
agonists, cromolyn, or slowrelease theophylline
can be used prophylactically for patients with
chronic disease. The inhaled beta, agonists are
the most effective therapeutic agents for re-
lieving acute bronchospasm and for decreasing
responsiveness of the airwaya to specific stimuli
such as exercise ; however, even the newer agents
have sufficiently short duration of effect to
limit efficacy for maintenance therapy. Cromolyn
and slow-release theophylline are commonly used
for chronic therapy; cromolyn has the merit of
virtually no toxic potential but is less conveni-

ent and lesslikely to be effective, at least for
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more severe asthma, than theophylline. Cortico-
steroids uniquely decrease the inflammatory
component of asthma, thereby decreasing or pre-
venting airway obstruction from mucosal edema
and secretions. Short courses of high-dose oral
steroids without tapering provide useful and safe
intervention for acute symptoms, whereas alter-
nate-morning oral use and the new generation of
topical inhaled agents provide acceptably safe
alternatives for managing chronic disease not
controlled with other measures. Nonpharmacol-
ogical factors that require therapeutic consider-
ation include environmental factors such as ciga-
rette smoke and aeroallergens, and general physi-
cal conditioning. Compliance with the medical
recommendations requires dealing with dysfunc-
tional attitudes and beliefs held by the patient
and/or family and the fostering of an internal

locus of control by including the patient in the

decision-making process.

FARENC & 5 HREEDRE & 2 RADIIS
WEB —BB (AT LR

Unfaborable modification of body function

and metabolism by antiepileptics.

Ichiro Matsuda

Department of Pediatrics Kumamoto University

Medical School,
Wt BT TRV 5 10 B PRI ML bR RE A b

W Ty

EOIERAE S L, ISR OB 2 R £

Kumamoto, Japan

{9 4F nystagmus, lethargy, ataxia 7%

HAo —HIT I LAPEHEIRE IR, i
RIGIE A LRI H > TH, TICRMMIRM L -2
sk ARG E LT, AREERE - (CBHC R E 4

TAHZEDPHOEN TS, ZOT4EDERAHIEE
DEIE D, TITTIHFIZHO NI D AP
dOIHERERR T, RIENME O 3 OOMBIA Y ki
TwtsrZE1i¥ 5,
(1) HOHND Y LHRER

R & FE O PURCEER A I LT v 2812130
L, HORIKAA NS A, ZOMBE LT3y

I VDRZ, HEBEHOET, SGHEHOLE,
ANIx B RISMEDRE L Eike 2 2 & AED R
Twa 2, I 25DHD Ok FidiE & A & OfiE#

=KL THENBMATH S, 1.25(0H)=D 13

LA TFLTWw3, AffE L TIE VitaminD 2549

/day, 250HD 10~45ug /day, 1.25(0H)=D0.25~

0.75ug /day OGP FTTHE5N 5,

(2) BFFEHE & Reye RRIEMERE
PRI O IR # oz GOT, GPT, 7V
AVKAT 78 —XHEDER, —@tET v E=

7 IMdiE, Reye KRAEIEEEAMILL, #1257 ORE

OIAETZEhERAELNEZ ENMENT WS,

B, SV uagEmick s o v =F KR

iﬁaﬂwfmﬁm by R YRR O

ZOFEREEZSNTVS,

L-# 0V =F v DOs5 (50~100mg /kg /day) THEIK
ERETLSIEIHEENTV S,

(3) TRty
7= M Y ORGP RERICHEE S L,

MTARIZEREDIE T, HMERE (1gA) DK T A 44

WESHTVWD, 1D0FeMEE LTiE4 B 12A

SNBKM) ¥ NBROMT, WEKRZ % &AM E L

TVRRZENEZLNDY, KEBERHTH B, -

Ji, ThHTLIF, 7= M VIREEICHCRE

REHRIEL, HHRIEMISK 2 e 2 B4 L 78

Hb b,

PUEHERNY, RIMMEH S 2 0T, #H0L-OH
FER DA T %L, 2 DRIKIGIZE EE LB
Ladhidzs zu,

Table Unfaborable reactions for antiepileptic

drug

1. Decalcification of bone

Liver dysfunctions and Reye-like syndrome

Nutritional deficiency

folic acid, pyridoxin, Vitamin K, trace
elements

4. Telatogenesity of fetus

5. Endocrine disorders

TSH, insuline
6. Immunomodification
7. Others
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—$ET Y MEFC R TEFILERVWT—
N %, +8 RB&#, #4E I
g B, = gk -8 X%
(CRBR A ZE B N YR
FATA) v LT 2 /N Y — L3N RE
HHIBEVWTIES VSR TV AHERTH Y, li#H
FLELEFRL THwshTWwa, ARk 41ET
A T4V ELY T /NS —LDHET 5 b
FUORN)YTETFTNVICRIETHE LS FIZZOMA
ERIZOWTHESL 72,
(iE) 74 25 =F4h#7 v FERV, EHI3H
HE 721314 H H 1o — 7 OV RREE F 12 A2 R i 12 M
FibR 2 E AR L 2o AHRI6H H &17H B2k

$062.5Hz, 7SV Al 1 ms O AHMEEEIZ C 2 FOR,

400 u A DR #sa R T30 55 I B 1= T iAoz, #/
RO Y7 asEREE7, ERISHHIZARE (
u@i@ﬁﬁmé,Bﬁ(n:G)um%ﬁ74u
v20mg/kg, CE(n=28) 1ZlF7 /7 ¥ —
20mg/kg, DEE(n=16) (Z1x74 74 ") > 20mg /kg,
FEU7 /00y —20mg kg & FRFAEEIEN
BE L, 51280 Ty FEHWT, LidéEE
DG T IR ATV, & 4 DOMAPBRE 2D W T
A Ltz
(RS9 SR B 0 5 R SHERERNE, ZhZh
ATETC87.9+16.8%, BEET 153.0+20.2%, CHf
T23.3+3.7%, DEC1393.0+27.68TH -7, £
272 /7 ES = LOIMHEEIZ OV T, CRE
T22.9%3.0ug/mé, DEFT21.6+2.3ug/mé, 747
40 Y Oy, BET21.243.8ug/ml, DEf
T19.4+2.0ug/mé TH -7
($538) 72/ 509 —LO#HEEIZXk 3 After
discharge duration OV A, WAIOHFHIZ & V) 4E
BE#RLAEZEERY, 7474 )23 7 /750
— VORI N AEROWEE #6763 2 & AR
Wahrz, 74740 VHERIRZIE 7 2 2N LE Y
—VOMHAREZ SO TEL BEIHIEEI LN
IEa

>
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RERHE H2% H1

® R

V7 ZIZH T B N-desmethyl-methsuximide @
RUTVWHhAEARUBREEN F1 8% BRARY
carbamazepine {}¥HFD B

F# o #EZ, WT zm
VSHP R NN EY
W. Edwin Dodson, Carol Brush
(72 v by KRFBRE

WK TITAPAREEL LTSN TV S Meth.

suximide |3k F OHRNTIZH S 7 12 N-desmethy] -
methsuximide (L) F N-MSM) [cft#xh 3, &
[, HA1ZZD N-MSM O~ ZZH1F5HIT0
NAMER & L O 2 M L, b T Car-
bamazepine (UL F CBZ) fFHBEE ML =D TH
B35,
(#i%) N-MSM # 7213 CBZ #%{k#20g pifko~
Y AR L, 1R I RS T W h A
Zxt 3 A28 %, 5 £ U Rotor rod ikERIZ L 3
MEEEIE L &7z FHEGRT, FuhAIES &
Ut S B 2 5 L, Probit analysis # H]
V25, m,n%mﬁﬁfﬁm ED) &k U#M
54t ) EEE L2

[%%J@\NBMO)EDmm%mAgTﬂwumo
mg /kg TH > 72 @CBZ » EDs50137.5mg /kg, TDso
1338.5mg /kg Td 720 @CBZ ¢ ED25 (3.7mg/
kg) F 71 EDso—ED25 (3.8mg/kg) (2 N-MSM
? EDso—ED25 (9mg/kg), ED7s—ED25 (15mg/
kg), ED25 (23mg/kg) ¥ LU EDso (32mg/kg) %
BER L 2235 B Of KBS I W R A ISR S 3D,
ZhZFN16.7%, 50%, 41.7%, N.T%TdH 7=,
@N-MSM @ ED25 (23mg/kg) & CBZ @ EDso
—ED2s (3.8mg/kg) HAEH#AEZX &L, 0.6X, 1X,
1.2X, 1.6X Oht&BIENESG L 20501 vwhA
MHRE, 2 FN12.5%, 41.7%, 50%, 87.5%
TH-71o ®CBZ ® TD7s—TD25 (10mg /kg)IZN-
MSM % 75mg/kg, 100mg/kg, 125mg/kg, 140mg /kg,
fifFH U 785550 Rotor rod itk 12 &2 s R HEME56 B
Ky, 2hFh14.3%, 43%, 83.3%, 87.8%TH
HilEs

(k3) N-MSM koM Dk H iz, <=7 A4

= 69 =
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FOWTHHOhAER & L OMBEFEEER2E LT
£V, Methsuximide H]# T%H N-MSM o [ th
WEE= ) v PR EEEZI SN, £/, CBZ
RO 5 LR B L UMBEEEA MmN 50T,
FEIVETH S,

BBBTCALPAICKHT S ACTH BABOMBETE
HRERILEL, BRERILES, JILFV—ILDOEEE
EK R, Kl E2TE, NMEE BE
(ILBLERFA /N R
5] =z, S5 Fi, M B—
FH# =8
(BTG FEFAF R N SR
(H#) ACTHEEEIZSFHT AP A LR TH
NTHDHH, EREFIIMETE L, 84 48
ERAHI 6 TV b, 4lnl, ACTHHEERE O ML 2
VTS = (F), THERRIVE Y, FUIRIRERE DO X
o THETL 72,

(% - i) WBRILETETAPA ST (M2,

FEMEMES ), 3AZO—XATALALIRT, §t8
[ ACTH HEERFIZOW TR L 720 FAEERSIE
3HH~22 A H, ACTHREEDERIZS # H
~2i8 #HTH-7o ACTH-Z ® %5 £130.01
mg /kg /HC, 34 [n]Tlx 18R HE#Edak,
101 ] 12 R ek 3 3B C ik,
34510 3 [u] ¢ 1% 2 D H A% 6 M8 CHrEeh ik L
7o i, & ACTH #5401 2i& MR VitBe 40-50
mg /kg /11 % 18RIV LA L, ACTHH EH & ffH]
45U 7o ACTHHEEAS THERGIFEIEDW, Mk
Al %md(éff-&adaf)f;o L Eiz oW T(DACTHI S 1
A, (20 %542 THH, (3 54T 1 ~638
fiiumm F, 7u3 7% > (PRL), GH, LH,
FSH, TSH, Ts, Ta, 7' —Ts, 7Y =T &HllE
Lo E£72, (1), RQOBERT, 4~ A ¥, TRH,
LH-RH o 3 #faffidbi4 175 72,

($559) ACTHEEENT I3 VT oM & HIRIFIER
FaPHT & - 72 A%, M H A THE#ZIZIEF X 103.6
+71.9ug/dl & #FWZBIML, PRL (6.8+3.0ng /
mé, P<0.025), GH (1.3+0.3ng/m¢, P <0.05),
LH (1.0+0.5mIU/m¢, P<0.005), FSH (1.2 +
0.7mIU/m¢, P <0.025), TSH (0.8+0.8uU/m¢,

P<0.01), Ts (59.1+14.1ng/dl, P<0.01), 7
1) —Ts (1.6+0.8pg/m¢, P<0.005), Ta (5.6 +
1.8ug/dl ,P<0.01), 7' —Tas (0.8+0.2ng/dl,
P <0.025) [$ATfEICH UABIE TR L 720 3 H A
@ PRL, LH, FSH ¥ — 7|3 ACTH #ih:%kA
BIIET L, TSH Ot — 7 & i % 30 70
GH 13, ACTH BERAE 4 MK T %320 72 1
TRIGHPARTH > 7=,

(kam) ACTH:E H4%512 &0, TFEANE, FIR
HREERE DK T % 380 7=,

WEST EEEICHTAESR I Bsk®E - ACTH
VEHBABEOBREDR & T OBRELENER
M B—, B 7, ¥H =8
(BEIG K FERF N AR
K R (EY SO RN =)
(HiM) WEST SEfE#E, & & O Rk E
xt L, Bekdit - ACTH b Bt FIFEE & 17\, BHIK
R, MEACFERE IO W TREF L 72
(KF% - J5ik) West SEMRBES ] (953, %45, fF
M2, fERMEG6, 4 A H~2m) , SRR
NG & 1 D AERIRFEME L8 v 3 (5
1, %2, 5AH~1&) #xRE LT, €Y FF
H— L1 ¥ 20 ~30mg—40~50mg /kg /H % £ 11445
Lo BIRSER A5 D-HI0H~42H% 2 54
ACTH-Z0.01mg /kg /H % O U 7= ik % ifi Bl 7K
AT 9 — 1085 IZERIR U, AKEREM 4 i) D
571 mé % Flw HVA, S5HIAA % HPLC T, NSE
# RIA ECHIE L2, £724002H%4&T Bs
K5 %175 727600 WEST SEfERET, i PRL,
TSH, GH fifi %, FEAEHAMERIL) 08 L 7= a2
JRIE & SRR & U C, R O 53, 2043, 6057124k
MU, RIA #CHlEL 2, ACTH #5710, 2%
L% ohx 3wt - SN mA 2 X CT »
SEtS L7 ACTH# TH 1 # HOBES T, BRI
18, HL UMk Eozh & #ah(—)~#Fxh(+++)
D 4 BxRETEHE L 72
(F59) OxhY - BER T ME— (+++ )8 /8f1, fxik—
(++4)2/114, (+-+)7/1145, (+)2/11{I@HVA,
SHIAA, NSE O%#) . xHa#f, %D Be ﬁﬁ#“r%‘,
ACTH-Z Bi#hii (Be40—50mg /kg /H #55-e1),



TH-Z # H 534 THED, HVA, SHIAA, NSE (ng
/m) :HVA (114.4+11.4,82.7+15.7—81.8+10.0
—67.846.8), SHIAA (63.7+6.1, 72.3 +11.7—
64.8+10.8—+64.8+14.6), NSE (6.0+1.4, 7.0+
1.3—5.6+1.5—16.2+2.4) ®PRL D% # ; Kk
fill, BeBH4AT, 40—50mg/kg /H 50D R MEHPRL
DY =271l (ng/ml): (13.34+0.8,29.3+3.8—20.1
+3.2) ORKFEE /IHENEHIL(%) : 84.6+1.7—
75.8+2.1

(#%3) OBekfit - ACTH L RBEH 2L Y, BK,
Riiape A5y 2 AN R A 5 h . @R HVA,
SHIAA BHBOE#ERE 4 h -7, @ PAL-P

KEARE12 5 BfEREME PRL o LS 20| &

Mo @EFNZHOVTHY shrinkage #%, Bk
NSE #H®EIZER L2,

E23I2 Bs BRORBREBNEZ I Bs &

UMD M s

R OEES, TH BF, kisH<ca

ME T, #HE WF, RIBEETF

B FE=x (R L FERIAFNEED
¥4 I B6 (B6) &M ICBI L Ciddi< &0 EH

SNTHY, B6 KAFMERHE, B6 KZMHHE, &1
1, West JEMERFZ L O—EIckEEEIZL->TD
HRICHHF 5N 5 B6 KISHEEA SN T Wb,
B6 %5-rh OREG 12 T LI O SR X % 0
FERFZAL % J07E U, BOBEEDORIES 2 W3S L 7=,

CREMI B UV F5i) West EfREE4 5] & B6 (K7L
HIHOSGIT, 55, B6 #Hxhd West Fefihl
Bz 2 A AR 2 [ & fEf7 L 72o B6 1& PALP
(Aderoxal #(R) #20—40mg /kg /d %353l % 713 4%)
BTG U 720 West fEfERE4 13 B6 BAHRE5TH
), BOIKAFMEEHEEE VPA & OIS TH - 70
B6 I e i (3 & GnT, %05, 1, 2, 4,
6 BEMIICERIM L, 7 @ v Eeifligk s koL, B
HEA%, HPLCIZTHIEL 72,

(SRR UEE) BHRRIF T West SERERED 2 T
FihaR L, o 2HNEEL RIGEREE -7,
B6 (A MR ST 3R &5 L 72 9, e
FSER IRl S s 2o 7=, B6 {CHPEWOD 7% H» T,
PAL & PALP, PIN O Ifi i #EE 1 3E oTRET &

FEMMGE H2% H15 1989410H
S>72A, 0o PAM, PAMP, PINP |3kt
T SIEMA T & 5 720 B6EXID 2 HlOPALP O Cmax
{31500ng /m¢ L) k&7 U, 2% T131000ng /mé DL
Tdh-7o PALPOILIEREE 2 MG EETH
5 LERMET AR EE bR, —J, PAL @
Cmax 3SR L OB IEA ST, &L A,
ZOEEERF T VAT I F—ED LR L OMFES
RV SN 7, B6 FahITB6 fkHiE S O#LA AT b
TVATIF—Y¥DLEREZED 20, B6iR5RHE
B& LB 1213 PALP/PAL DA HEEE &
LI T AR AR -, PALPA R L, PAL
DBREN LR LD OfEE L Bb N, BEKRED
FowEIZIE PALP O LA RELBbNS Y,
PALP — PAL "M T A 7 Vo BERIE M2 1
BAZELEMOEL A H D, 2D & H B6 Kotk
ICHELTVwE EEbhi,

FER, LRICH T D ET X /¥ LOEATHEE
& BRMEHRE
¥ BAIE, #E BB
(A KBRS N IR
i TR, BN EX, PH ®A
(AEAR A PR 7 JBBA S s B SE A )
HE B, AS ¥
(REATHE ke N ARt

7 A% 20 (CMX) &, ZOHEDOMKIZ
EIRAE WA E L TwadZ Mo T w5,
Falx, ThETRHAR, BERIIHEVT CMX D
RNBIER AT L, JEIE-> T CMX D2 Y 7 5
¥ Z (Clemx) 2O+ 52 & 2| L,

Al RERRIEEE A TR IR B D5 HE
LBBRp B 3vusu7Y) vk N-TL
FIUTINaH I =4 —F (NAG) ##llE L, CMX
DIRNENTE & O et & 17 - 72,

UIHANR T % (RUPER 4 4, IFIIREYI34),
R4 % TH 7o 17~49mg /kg D CMX % ElIRH
5%, FREICERIM U, S A S L
it CMX R 1 d ik 7 0~ b7 77 4 —12C
HE L7,

Z OFER, B RO CMX i 36,240 .4
h (mean*+S.E.) Th ¥, FLROFHEM 0.84+0.2h



IR H2% F14 19894E10H

FOHEBIHEE L T, —F, SMEEIZFET
T#a & hho7. £/, Clemx 1% Cler (7
TFZy7)T 7 A) HBLTWAEY, B3 7
a7 a7 v ORRME 5 ORI IZ EFE O
A, R B 3vurua ) ViBEEIZLADOH
AR L, 5612, CMX D7 L7 F = I12x7
57077y ALIBHREOHER IS NE <, ¥k
WHILL% CMX O JRAE 2 5 O FET 5 6 O
LEZLNT,

Pk, R B 3vaza7) viEEER, CMX
Bz )T 7y ADMM B L B0, £ DR A500
ug/l LI ETIE Clemx AMEFLTWwWBZ EA T
ah 3,

FERICH (TS Ceftizoxime DIEANEEE
FHFERF, BN EX, % ®A
(REA K 5935 SE R0 )
® BAIE, #AH —BB
(REA KRR NREL)
HME B, A% FK
ik N YR
(H#Y) Ceftizoxime (CZX) 38-77 % ~—+¥1C
LETTIIRZEADOE FIRPICHEft s h 27 =
LRIEIETH S, NRFTERH A TW S
AL, Hr$%%r$16WW%%mmﬂu¢
%<, B@IEHGOHRERE STV EY, 22T4H
], HHEREARATHY )cxfi@ BICHSHENICE
135 CZX ORNBIEE D> W THRET %175 7
() el 28 —32M oA # N 2 B % & L #ik:
WS, FLUE B, fdER A 1B CZX A Ml b
AV E IR, SR ceRm L, b 5 O
IR O S & ik s v~ b T 7 4 =1
TEh L, W ENMT 2175 72
(RS9 - £%) C Z X5 4 RERI PR O M H 2 13K
ANTIE6 ug/ml TH-o=Dzx L, %0 -5dayd
W T1358+6.1 (Mean+SE) ug/ml O @i
AR L TH Y CZX OFG&EHIIFEL+E
T30 Ll b,
CZX DORNEREDHHT % one-compartment
model # IV THT - 4545, %S5 HUNO#AER
12H135 t12136.840.9 (Mean+=SE) h& A D

FL2hicrh UEMHICHER LU, @b, 7Efaosiv
BN E t12 RV 2 H > 720 7ERREEBETE O
—WERF 2B A HEN0 day & 9 daydD t1,2 % Mol
AL 0dayfii7.4hizxf L, 9dayffii33.5h&#y1/2 %
THEIL %o 7 ERGEEALE, H#fl5day OFAER
TlEt12132.5hTH D, #4 R OGHRDRE D H
RHATHHZEERELTVS,

FERY Vd EIFRA & 0K & WfIZH - 729,
Hith, fEHEMOFEZRED N LD -7z, CZXD
Cleotfifi1E % A D136m¢ /min/1.73nd 12xf LEER T
1333+9.0 (Mean*+SE) m¢ /min/1.73m" & 3D L,
Clerffié CZX O Cliotffi ORI FE DI DI
(p<0.05) »E5Nr,

P B O 5-3GHT R, RO FEREE A K
ELRKFTHY, —BIGHRT 2 LITHEHELVA, &
%7 HUANOHAER IZH T 5 CZX &5 HRIEE
S A0 EIPHIE"RDbNS,

NRIZEH T D Ceftizoxime LF|DFAENEE
HE EE, PN FX, BB BT
Nkt %, BREA #E, Bk =®
rE MT i
VSh SNV AN

Ceftizoxime sodium (CZX-Na) (2, BRI E A
LU CHEIENEE D 3 % Sodium caprate (CA-Na)
BINZ 7 CZX ARIO/NRIZ 51T 2IRNEEIZD W
THEES U 7o CZX 125mg /ifili & A4/ % 6 ¥ 4 7 H
259K T AHETHHRII %1z, CZX 250mg Fifi
GAHAHE THS A A2 51061 A H E ok
YAZZ N Z IR U CRE) 2 iR B & UK
P IZ O WTHIE Lz & 5121844412 CZX 125
mg )i 7, 250mg Fyfili & A5 Al A& 1l 5 L, #4455
&39St E IS R L, e A
E L7,

CZX 250mg Ffili & A7 A B 5- D11 4 rp 1 44 13471
T &L Hh oA, 125mg fifili, 250mg Fy{ifi & 47 Al A%
HELH 1D T5HRICTTIIEEA LD — ATH
o, M i iR fE1d &3 12H 5305 % T
FEDOHD4.6, 8 9ug/ml & 2L, MEERIZ Dose
response A& 517z, FEEMIE £ 2 h0.67,
0.798%MTH - 720 2N 51d ABPC %4545 L



e ERIERBET H > 720 1 [IERIMLO 184151 T,
25105 LI 2 A B O B O 2 HEE A% 13 h
X RAF 5 U D 5 N 7z 18415, RN F T Ak
O RHAFE D % A 5 22 157HI2 D> W T, 5
é%i%ﬁ@mwmrﬁﬁtféétdeo%#»
<R, 52055 % IR ERE AR Tz S -
tdﬁX$MRmﬂ»2%mhmﬁﬁmbmé%n
N9, NAIHS L ABEORPFEREE 0 ~
2 WEM 2 de St T, %56 BRI % £ TR
FREIZHFDED31.3, 32.3%%51 L. 2h5 1
ABPC &I 58S & IRIERMTH > 720 LI EED
CZX AN, #AKIOZHLL Bt A % 1 g,
B 2 Mg & 7% U, N OIS 12 L
THMEHEREBbN B,

WRIZH D Ampicillin BF| DK REEE
NE R, 98 FX, T& K>
hE EEZ, BRE #E, Bk ¥
rE E, MT X it
VR INeAVE S AN
ANRRHE T, m&%sm&5b¢mﬁmét
CNTEFFRG P TH 5 75, BRodzIx, #
By, mERE - B DI - TR S & Do, R
AT E WX, MAEFECR A HE L V72 0 12 EREDA
BB H 5, 22T, BICHEIDIHED
BAROHBRALEEN T WAL A, BB TERD
WX %At & & AR & 4 3 AR O—F D So-
dium caprate (CA-Na) AWV /2 &4, Ampicillin
sodium (ABPC-Na) 122% CA-Na &3HE LT
Witepsol H-5 # b+ 5Z&12k->T, BNOR
I 7% ABPC #H|A B L 72,
Z 0 ABPC 4:7#1125mg Jifii & 4 & 250mg Jifi & 45
m%wé¢¥%5%u&5Ltﬁm$ﬁmm¢ﬁ@
, PRGI5RICK £4.8, T 1ug/ml & it % 7%
L, Mif% 58/ 12 Dose response A& 5h, [alktd
ABPCHEIIHE G U, #94 5 Vig 2 L 7=,
FEPEREIIC OV T A 5 &, ABPC 125mg A #1445
fEE 250mg AL A5 1 1E 2 12 00,65, 0.7505R] T
KLU, ABPCI125, 250mg#XI 14545812517 3Pty
PO 2 N F 11,58, 1430/ L0 135 H» - -,
ABPC 125mg A A% 58 (4 f5]) %5 6 BRI %

FIEREREE H2% H 15 19894E10H
TOFERAPEHEITA5.6% T, [AE O 5.1¢
D30.8% & ) @ETH - 7= 4%, 250mgHILERE (5
i) OFapRPEIRE330.4% T, [FERkOEOES
FED29.2% LU 7=,
VILEORNENEL Y, /N2 50T ABPC D4k
AlE 2 OROF L D LELH IR E R, L9 Eun
MAERE A1 5N, HRELEREAZE L ORI
PUSHER - BRR AR AT %

NREMBENEBEEICHI26-XLHT T
DN RE
hnEE X, #l BAE
(ET PR R £~ 7 — SR
TE &F, AT frk, WA E=A
(G| INLR)
FE B BB 5F
([ BERERBFZEES - B Hp)

6-mercaptopurine (6-MP) O 3 % 5.5t 4 #5144
5L, 6-MP OIRKNEEEHL L D & 9 128+ 5 Hic
2DV, NREMAMREEH & TSR L 7=,

*FUT M) v MR 8 5, Akt M
WEIERTF ) L SEOE T FIOFIOF T, Hih
133.7i A 516.3i% (F1599.58) ©H - -, 6-MP
1350, 87.5K% 1f175mg /mi % ZEHE 1245 L 7=, Iuh
6-MP O RL, Narang 5D AR kB L -
HPLC ik -7,

6-MP % Bi[nl#%5 L <0, 3B LN Y FIIK
E Do 720 FRIDFEEIF0. 9605 & 5 <, TS

G EN TV A0.985H & K< —FL 72, Kad Tmax

G ROBNIEIHEZEIBD SN D510,
Cmax & AUC 3 5RAHNN T 2120 A WEHEE
ICKEL o7 AUC KU Cmax & #5 5 0OM%
&, BN Y — v LIRSy — Vi b h
7oo 5L, HHR A AT L rE oMbt o TRl
PEIZOWTHET L 2559, 2lIE Shod5 9% 5 F
HFEPHICE R 2108 X¥, HERGEORE S 2R
Baihr,

LI EOFER, 6-MP Of5 It & Bihl & & - 1%, 6-
MP @ AUC KU Cmax A 20 BS54 A{EkD
fFEA s ahs,

7z, BRSO & ORI B 2 PR (%



FEHHGE W2k H1H 1989410H
PERG SN VIEKIE, HTOBEER ICRHIB %A
HETWAEHEEZ 5N, 6-MP Elixir Ok
NENRBIZ DO W TR L 2265 52, AUCIE 2 fi£ 5 5 3 %12
AN L, Tmax 139135080 A 50 . 88 12 i
=h, BROEENRO SR, DF D, 6-MP ®
BFCORBHBFEAFIRI L =455, Sz bt A
FRLUAEEZSNE,

MO & 0 IEFIAMEDIRIR DIELE A8 5 A1
Tole 2O&I BZBRTIIH/EGRELMINES
., AUC KU Cmax D2 anryHah 3z
Ers, MAPRBEDE =) ¥ 7 OQENE R
Mz,

MRICHE I 7 1= b1 L OFRENAES 2O
S DOMIEA
TR #F, LFE &K, KREKF
B =X (gt L EEFATNRE
7= M v (LIF PHT) O#H#HEEIT Mich-
aelis-Menten |12k - T xh, Vito#L5EO
ZALA M EREDO K & BB LA 253720, %5
WD 2 LIS UISRIBIE % 5, A3k 4 139w,
iRl 12 PHT ¢ Michaelis-Menten pharma-
cokinetics A fEAf L, sk L AEFIZ>0 Tk
pharmacokinetics D 54 & FEIFRFE G4 & 4 1
#2 U, PHT I imes Fs oS KHEE 217 - 7=,

(%) Yt 7 L7 F > BRA H 2 kS
DTA»AEACIY, FHH0 —26i (151 L 8
G560, U6%, «23%, PHT HARHIGI5 4,
hAIHEHIFS4 % TdH %,

(Fi) $R1E, PHT $5- B0 & 72 13 4% 50t %
Ff 2 ML RS U 2R TEIR % 2 — 4 0ER
ICHEfT L, 44 Ky M B TDX 12 THOE R %
L CHE L, SRS OffiA v, Ludden 500
WA ED, he KW SEEE Vmax, Michaelis 5 $km
BN 220 & 720 PHT Mrpiig % 3200 7 5Ef)e
DV, PEEEIRI B OFE AL &
ive 125 L7 Vmax, km& % FelikR il L, PHT
Mrhirs By oK % Hed L 7

(£54%Y) Ludden 5 0 Jiikiz & 5 & A TOHL AL

— AL/ FEBY RS, B R K r = —0.88
& RAF MY & RS, —E OFRIMGE FO 2 fio i

retrospect-

% A5 RN BT 2 MR S 2155 g, A
® Vmax, km OFMIIES B bhr, fEROHL
L lAlfk, Vmax & Ff#5 & ORI Vmax=11.3—0.31
X (age) (r=-—0.451, p <0.01) OMZEZ LD
7zo kml 3G, & ORI ORI H LTI
EDOMMIZERD LA - A, HFHERM A 2 0IE
EkmA K E o 720 PBEHERIT 1 3kmA X0k X <
7, Vmax LIZIEMEEF 213 200 Eo oS
PITbhTHY, km, Vmax % FTOEH L, 0Off
CHED W TSR A BET T AU SR EO B Ik A AT RE
bolblbhr, 72, carbamazepine |2k 6km,
Vmax D7V, phenobarbital 12k 2 km® |51z
5 &b N S HPEREG 2RO 5 h, dE ’5:2‘“9“6 L
Bbhi,

HIA7ZAEUEAVTEELLEYY FILEOD

H N DEIFNENRE /N T X — 2 —
R R, tH

1

®, B RBA
CRBJIEERER 2N )
(Hf)

B DVEFE 25155 7 A ) » (ASA) DOi%E|
D—DIMMEMERTH 5, L AH LAERMLIZIE
FELT ASA DRI A HE < PUARAE M Es 1258 LI

o ASA DIHEBHE Lo &) LAVEHNIEZ
2HBEEZSNS, HITZh b RS bag
S5NTW APl IERG R ARIETH 5, 7 ZTH
R ASA EH, ) FOUEE (SA) O EpEie
T A=Y —HPE L SA OHRIEM iR % f%’e )
ASA 5 R EHEE T A2 L & O E L TAIR
B2k LoD f,o

(K5 & i)

6 %O SR 5 2 A& 1 Sz ASA 55.2mg/
kg /day % 4 [0[1ZH 13T SdsE L2, 4 HHIZ SA
MLiEE 2 HPLC Tl L 7z 0§50t % ik
FRICHIE L, 2hoD8ERD2 S5 SADE»IFOiA
HEfb® S (Vmax) 4 & Y Michaelis E# (km) #
B, 200ug/mt O SA BEEA1GS 72800 ASA
PG A HEE L 7

(R & E5)

SA D& H»ITD Vmax 1 69.1+27.1mg /kg /day,

H 2T Okml327.1£23 8ug/ml ThH-7- (WTFhi



FH£SD)s Zh5EHPITD/ST XA -5 —H5,SA
200 ug/mé D M % 1% 5 728 D ASA #5813
Y97 .7mg /kg /day (71.7~128.4mg /kg /day) & H#EE X
Nizo L2 LIz %%5 3 5 & SA OfF]

BB/ T A — 5 —DIANZED 7= 12hFFOFAE A

Baah b, 6t THEBETINCPURAE Mg % 5%
5 7=8121370~80mg /kg /day O ASA #4455 5
BiaG UM e o5 & BROBSICFE L %
A 510~20% O EH A RETH S I,
(k)
Levy G et al : Clin Pharmacol Ther 1972 ; 13:
258—68.
Koren G et al . J Pediatr 1984 ; 105 : 991—5.

TRED RS ROIBRRBRICE T B

FIVERM IR OE A NZE
R Bé, B R, B &A
aHo - ENERFHR /R

(Hm)

NI 21380 7 26~ (ASA) ORI
AR, TR BOREIIOhCRET 2L v b
N5, HE-> THEO ASA BHETIEMRIEIZ YY) 7L
B (SA) MHREDY ER 2 2 & 10FEEM TSN
TWd, FEKEOBMINIISADE )T 5>
AHHMLCTHY, [EIZEZ NPT 56D
i & ha D, BE ASA BEETIEZh A SA
MR OEANZEB O BERK & % - T, [
SA MR » LS54 2 0TheMEA b 5, 72 2 THY
R SA IrhiErEE O ANEH) & 2 DERKIZS
WTRGETL 2,

(R & FiE)

DM B Y 7 A Rz L. ARE (ASA
100mg/kg /day #£11) 25, BEf (ASA 50mg /kg /day
#££11) 26, CH (ASA 55mg/kg /day ##i%) 3 14l
DERET, HRMG%4 HH & 8 ~16 H H 12 §% 54t
IR 2% £ T SA M (Css) #MIE
L78s
(FEREE%)

ABEIZ+336%, +245% & i hd Cssid B5 L
720 BRI 1 BIZIZIEARZE, ho 1 A2 +142% O
EX AR LA, —F, CEI3FIE L —18~—62

— T

SRR 2% W1 s 1989410

%OV HFEER LT, ZHTMFE TV 7 3 VEoH
Maide, 2FEMHPHIRC, BEEADRIEIZ
SOh BRI AR L T,
BEGIORER » 5 E 2 5 &, SA ORBHEIIZH
Hafiit sz eick s n s e HElan 5,
ZHIERADOBEY) v = F THE S N EES LR
T, M7V 7 3 VEOHERE » 5 33T & B,
IR 123515 5 SA Mirs OANZEH IFASA
MRIR D 7% 5 2 SA (RBHEHIOMEAE & v ) FEPT
TAHODOERIKAFL TwEEER LN S,
(k)
1. Koren G et al :J Pediatr 1988 ; 112:663—7.

MiEFF ¥4 b I NEREORFAELE/NRES
BB A XY b ROKAENAE
B OEF, BN OEX, FH ®A
(HEAS K 7 PR A7 S BA Jm di B S50 0
B RBIE, A€ ARER, A —HB
( [Fi] NYERE)
Al RA, S st
(L dh it 23)
XYL INE, LU T LAV —FD—>oT
b DN, ZORNBREIIOWTIHIFL A EHE S
TV SRIFEGEIME»OHREL A FH 3 K
Dk ra~ 7574 =12k BERBEEAREL,
HADNRBHIZ 1T 24 34 b 3 FOMA s+
WIE U220 THE$ 5, Rk, MiEABR L
WEEAH 5 AL —1180% V2 h T4 A4 v F ¥ 7k
kMG BEEERA 7 O~ b 75 7 I0HEA LR
AR E O CHlE L7, Witk 7o~ b7 5705
e LT, ETERANARET 2aT0EEL S, B
BAH0.OIMEERE 7~ & = 7 A % #5381 .5m¢ /min T
L, Mii§300ue #FAT 5 &0MiEs v /5713 FL A
ViRt E RS, SRR, 6 SRR DT
WAL v F 27 LOOIMABERET v E=7 L 0 A8/
— =20 : 800F% il {H % 7% 0 . 8mé /minTiii$ & ODS
IRFF St X4 b3 A5 H 5 20128 A
SN b,
VI EOERECHIE UAgER, A543 ROl
f£2 ~100ng/mé iz VT XWHA Z 5hE L7,



EEAEMEE F2% F15 1989101

F 7,5, 20, 40ng/ml D F ML 2B B HINE IR
¥x, 1005, 2.1, 2.3%, HEZE#REE, 10.1,
10.5, 5.5% & %7 22 THAREHEIIA XL
I R AHGHRIRM U MR A W L, 924
OF7 PE—MEXEREHE A FH I Falmg/kg T
P, AUC 13193 £ 010ng « h/mé, tmax 7'3HF
[, Cmax #'4.8% £ 0U2.2ng/mé =177 6 BERH]
Lhol, 6121 H2MAFH I FERALT
VA4 /OMEEELUT PE—MEEROEF L
1+ AEFIKEETD Cmin 131 ~3ng/ml & )55
Lol

FATHRE SN T 530mgfiE 1 H 2 [RGB A
TOEWIRIEIZH 1T S Cmin 1320~30ng/ml TH -
v ZE LY, ARONRICE TS ML X
BWfiThrErELLNS,

wERNONY K—ILhED 1
# bHEF, BR EX
([ETImpe R £ v 4 —/ N BaF})
oA TR ( [ii] PE B ABE)
EH B’FE ( [+i] K HEL)

Fithas 2 & RN HEEA B S REBLC v T,
Z QAN CRFLE R I AN ICREA 5
a[HEMEA S 2o MISICOWTIEZ DO L O B
3% <, iR O RS ORI - &
LTWwin,

Honldk 40k, AEAE8 A S K R IZ TN
ANV F= 2k BREREE DA L2 & R L
BEf-/ a0 F— v firhirs, REFLHEE K U

OFBEE 7= DTHE L,

REGAARISBEIEAE D A4 73 495 T, 4EIES 7 H &
THHRIZZ O 2N TR E D 1T TV 72h, ifik s
ZMESNTHSIMAEL TV, EE8 7 H LD
JRBAL O 7= D kSO S % 9 13T w7z, srifild
HRi A2 5/ 1) K —12mg /day#E 14585 40
SRR I & S ITHIRE LD 2o v R B =)L
5mg OF57E, ik 5 BERIT 2 5 F5 R A2 THI 6 mg
HruaXY) F—= VDb % 217,

A IE % IF G, Apgar score 9 fi, 3280g (Z
THA L 724, Wk X Drigidity, irritability,
EXBRE, EW, BEALRE A H D, TURLO R

IO SN Lo, BRIIATRETHRE S
N A, FEiFIE 3R, rigidity (31 BRHE ERiw
oo L L, THHBAETIINE, $EFIERTH
B

WAEBEEOE RO /N TR R =)L 33,1
ng/ml T/HaXY) F—LORIERE 2T ah3
M2 H Tl E 22, 4:1% 2 M T40.4ng /mé
s cwz, £, %S5 HTREFL 100ml % 5
27 2h, BROMHPBEEMHEDVES LT
WA, SERICE L b o7, B, WIFLHHUERE

(1 H#3Uh) 1324 .4ng/m¢ T, [Fl—H ORHAILH
112 .3ng /me 0 E < REFLR B3 3R AR ET
hrrtidibhs,

INRDILARLIIHTEIFT T —ILOHER

#®O s, PR W, SR ER
(R A LRFEA S LRI SR
T 2=

(RN R B AR 5N SR

LAERETAPNRIIT VX470 3 v 1 BRE
FPFEA (ACE FHER) @ Enalapril é’%xﬂf""‘
U, % O B OO AT B EAY ) 5 & S

(xR & F5ik)

WMEITERL 7 H A2 S1TEO LA % % H § 53061
DN THSB, ThH30F % 3BTz TR
RS 2 VI KBIRFOWTHRDOH 56 D, 1T
WOERLOAAE, TEE; ) > MO~ 20 H 5 5L
FhFRRIGETH 5, Fi%1E Enalapril 5% Il
th diacid fA#%EE, IMH renin & angiotensinll @
ZAL, DA MEOHER, RO o —fEIL &
AU HEREDZAL & T

(F55)

1) 1M+ diacid A1 Enalapril WAk 2 BT
11.0+3.5ng/m¢ (m*+S.D.) T&H -7, IMH renin
1322465 535+612 L5 L, angiotensinll(396+16
M 55TX101K T L =,

) LABUE TR VT 11241472 596 210124
BIETLTOAY, o2 HTREI Eh 5%,
PEERIME I E T BECLI0 240 5104 +4, [IRETI2+
37584+ 3mmHg ~NAEISK FLAA, THTE
TIEH % H ot



3) EENSEARMBGIHTHZEIZHEDL, 395

mm72* 537+ Smmé& % o 2o A S PR R A 1 B
THEIZHIL THY, 0.114+0.045 5 0.142+

0.04 %5720 LA LILD 2 BTIREIA LD 57,
FE YA L |3 1 BET0.46 10,064 50.39+0.05
LABIIHEL TV, o2 BTREY 22
bt

4) Enalapril k¢ X 5% 2 50k ZRIEH
Faoshhhor, UL, THEIEHEOLFTO
T, A¥u /37 s vofftHickbEBbhaEh
V) 7 A SE % 3R 726

(E%)

1) Enalapril (042D & 2 5RELOFHE & RH#H
IR O FHFIHDTH - 726

2) thEH 720 OS5 EIZ M diacid (Ao LRH25
LT0.2mg/kg VL EAENE LI GV,

3) HEROME & MEEREOZ(ICFEE S W E
THb,

FERBOSIXS KT YT I REMBE B
20707 OEICDOVT
=H 8L, BFE EBEth, +H
B A EM
G ERFFA N R

(H#) VIR 2 3#E R oy 3% > v ko) 7
7 v A (CLdig/F) & BHREDFEE & ORIz D W
T retrospective ZHiifL 7=,

Z OFER, FHRESIREED ) b S 30T
07y (sBeMG) & ORIFLHIBMGE (%72, 5
(M 3FEIRE & ¥EREIC DT T prospective 2R At
3% o
(i) ¥V T¥ s A% ) O 220k R UL
Y4005 (¥B7E11000, #R0129000) Zxdde L7z, &
HEDIGHEE L LT sf:MG, M7 L 7F=> (Cr),
MhRFEEEFE (BUN) 28 R 30 B
G BAR10H BRI ONAR 7 — 12053 6, TR
V$#9 7 ug /kg OFIn] 4 fif 1 2HER 20 5 MEFE %5129
SV, 4 HHDFEONR 7 —120H #Ri L 22, i
WY TX > /g (Css) & TDX TllE L o
CLdig/F 13X L vk - ; CLdig/F=Dose/Css,
P <0.05% fi% & L C &AM OHINRE A K 726

£

= 7

Ake
)

TOEMMEE $ 2% 15 19897104
(F549Y) #2088 sBMG #' CLdig/F ¢ F/CL-
dig 128 L, r=—0.57R 0 r =0.62& £ % fHY
%) L7%, Cr & BUN 12 F/CLdig =% L r=0.51
KU r =058 %L 720 BRI sBMG
7' CLdig/F & ZDO¥HzxtLr =—0.65K U r =
0.83&fk bR & 7 L 72, BUN 13 F/CLdig
IZx L r =0.73 M &5 L 72 4%, Crid 7 441
ERE Lo,

(EE) BRAEDIEESEHHAD 5 5 sfMG H kb
58 CAHBS AR U 2o $RICHHERECOMIB 20 <, 2
DEOHBMA TN L FH W b EE T2 VT
FLURT)T T ZAOMAED A = SRR
OG- RRE OIFEE LT sBMGIXHHITSH 3
- bh7, 4k, BERIGAICHTT &5 0L
TWELEIN,

EVIELOE NMBETILT I b 5On8ER
ERTAEAOKBHFHICE I B EILE L DORALS
PN} -7 -

FE O SH E EB5 Bt
BE B, REXET, A% #5

(FNEEFFA SN SRE)
B f2— ( A #Bfrtrsy—)

EYLE e MILET7V7 3 (HSA) OEL
a2 & ¢ AR ERAOKXIBFH VT HSA
2 L THEB D99 VBT (2nd class @ binding
site) IZFSA L TV B E Y LK VIE SRR T
b5 (EZ)-cyclobilirubin % £ < Apk L, w28
HIFEDsR S G (1st class O binding site)
DYV E LSRR TdH S (ZE)-bilirubin
HECHERT S EEBICHE L7 (Biochem J
257 1711,°89), Z DFEEREEY A K2 L T mefena-
mate, bucolome, sulfisoxazole SOV 1) ILY » Db
BEMEH 244 % displacer # WAL, ¥
VE Y DORIMEAROER % in vitro THAF L Bk
HIMAPHFSNDOTHRET 5,

(JiE) EVLE Y /HSA (KL E ¥ 10mg/dl,
HSA2g/dl ) |2 mefenamate, bucolome, sulfisoxa-
zole DWWk 0.05NNaOH Ti#HEM L& 41mM
DAL & %2R0 2 726 % & control 12137
K D0.05SNNaOH %N 2 720 % DEAE DML A~ 7



FEEHHEE F2% H15 1989410H

FIL, #8E)IVE ViR, glucose oxidase-peroxi-
dase 7 1241 % unbound bilirubin JEFEEAHIE T 5
L 4k1Z) blue-white lamp (4 4) THHIGHL 5,
10, 1553 DN RMAE O & MES L 72,

(#5928 0°#%) unbound bilirubin ##F%|%, mefe-
namate 77— {, KT sulfisoxazole, bucolome,
control DIETH -7, JHEEERD (ZE)-bilirubin
DOHlE, bucolome & mefenamate |3 control &
N %% {, sulfisoxazole Xk &V h -7, —
4 (EZ)-cyelobilirubin M4:5k1$ sulfisoxazole »°
—# % <, mefenamate, control, bucolome DIIf|Z
L HELED, ZHE510nm 1ZEH1T BEEE O A E &
E—E L7, LIk, EVIVE YD HSA » 5 Okl
fER O & 5 HRNE, HIE—HFTTLVTIv e
HAEPHEOTIEELEYIVE Y OV IFHEE %
AEEEZDT VT I 7 EDFRERIRIBIZHE L T
WwheEZLHNS,

EUIELDE NMFETILT I 5D displ-
acement EF® in vitro D5
R &, B ES, A
Alexander O. Tuazon, XA &=
(FNEFFAFN TR
BB R, BB -
( [ BFtrsy—)
EY)LE e MiLiE7 V73 v (HSA) »50
displacement (R & D8EHI% W 72912 bili-
rubin oxidase (Takara) # Hl\ 7= Jiikxfal4 4
LAtz A A EE RO —D & U CRILERRE
W) N E VI kD HEORLMEERETL .
(77i)
1) Bilirubin oxidase (Takara) {2k A28) . €Y
V¥ +-HSA (EYJ)LE »10mg/dl, HSA2g/dl)
OBARETEIE £ OFERA ImM 124 5 & 512k
ML, #0OiFE#E25x1%0.1M phosphate buffer 1ml
12h1Z, %412 bilirubin oxidase #2.5U Al 20D
160nmDIL DY A KD, ZhickyE)vEy
DWEHE (K) #H7HML 2,
2) FRIMERBEIRFE )V E 12 L BME . —EROK
AFMERGFHERZE )V E Y - HS A OB ARIETE
VLY v 20mg/dl, HSA3g/dl) % hil 2 BFiE tk, —

#E /D Na-salicylate, mefenamate, latamoxef
(LMOX) owghrsilz, Wik, HRmERL
HE)IVE VEERRE L,

(EERUER)

1) Bilirubin oxidase %12 & 243} . LMOX, Na-
salicylate, mefenamate Z(ZDOWTHEIL, #5F 5
@ glucose oxidase-peroxidase 7% & [A]kk DHH %
RIHEREE. 5T, ZOHBEIE-RDAY
V= 7E LTHETHRORVAHEEEZ SN
%o

2 ) FRIMERIERS C ) IV E v B OMGET - 2D
12& Y Na-salicylate & t# L T, mefenamate |
JEH 1258\ displacement {ERI A% % A° LMOX &
FalmsnwZ e s/, 20 LMOX 2815
CVEVWORERKIE, LMOX Ai@Es L K% & per-
oxidase |2k 7Y AMNIZE L LWl RO 2 &
ICRETAEEZSNS, £ T, ZO displace-
ment EFOFHES in vitro [IHFWTHEET 5 T
LLTEYNE » OWEMLEM MR K 5B %
FIF U 7=, J5EEAYIC false positive O By,
IMERRER# )V E 12 &k BHI%E % Na-salicylate
LOHBIZIHEWTHKA T4 2L PRETH 3 LiGHm
shb,





