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Fﬂkﬁ@mﬂ&} 10.05~01mg/kg #4~8BRZLIC @M FER
5 45~13.3B50@, 8 #®K, 8%, 8. R
FEIRIES £ 0.01~0.02(0.03) mg/kg/hr CHiEF . ER10~208/ B, BEEHHMH, &
BRARS L, +35BREHIS S5 hhE, BOLICEE  BEErAzw BiREIRRE
Jzo4az) [EREERES : 05~3ug/kg #3~5 803 THRE Y] 24857 FEIRIG), AFET,
Bt IRAIRS | 0.5~2 ug/kg/hr THRREBIRAE BEENFKEN B, 85, ER R
E£BBL, TS0 BREFASANSERPHRET S B, BEHEHE, BEE
BhiS, M AE(RRE
EEPEIA 1) BEEREH 23 AL L 32 ARH B HER @R, 34o0-X2
BHEERIRARS 1 0.03~0.1 mg/kg/hr DISEEESIRA  6.5~12 B§R, HRE, FREEED,
85, Bolusone shotiv i3I8, SEEFELhALBE HEiEEIrKEN MRS, MEET

IS, BEPICAEELRY OEARICERT S

2) BEEREB 328

FinslRARS ¢ 0.06~0.2 mg/kg/hr DIEKESNRA
%5, Bolus one shot iv IZE, BB HIBS NS
(13, EPPICRIRELRY OERBICHET S

2) ZxzrH=)

BEAECAA FTCEAEFRBOMENLD, 1
REBIERAL, ZORIEEALEERD 50~100
BLIhTwr, RYE L BRI T L HR
#HehHzo,

h@ﬁtwvﬁ@&%@ﬁ?ﬁﬁ@f@ 2R
SEBDE L (6.6 4Y), RemmsRIbsE s, Mk
FIZERL DTV E TR TRE D),

BREBEIARELBEL, EALRTERY
IR 3 BERE N & RO B I FH
s, FERTE, 7xvdoiHERE
PTLEAL INTRD, @EMEE, MEImE,
EREBBE~ V=7, ECMO HfThnB& L
ECERZNS, 7, EAEREY bEsT
ER9L, 3~5 HemtEncEs o,

7z V¥ = VoREI, gD cytochrome
p450 (CYP3A4) BAfRL T3, 7xv ¥ =
DT RTORBMEWIITEER 2, TR
B, EHAVZ7OMED L5 KEEME
AL, FROMBIMET § 3841k, 7=2v%
INANDI)TIVARETT 59,

WEIN T3 HRE, KREECRBOHE -
SEEE LCoOEA T, MRS T3 ug/ke, #

B 5T 1.1 pg/kg/he % EHid 5013049, 33
HT 3 &) RIEARMHEREI TV 3,

FRYAtEMIERICIE S, ER ISR IO
ENnp ey, EARRMIERICEY, LihoT
BE%2FHECR, IPBERHIETELY,
LpL, MHdoDHEROEFHIT 16 R LE
, TNR7 2P AMEEEIN TV B EED
5, MPANFDGWMEINTWL7=DTHB9, 1K
R DORERE RN S OB I XL 20 2 TH
228, 8 REORFHHIRNIRS O I Xk
27047 B E¥NB W, FRRTR, £TRO
IYT 5V ABBAMED 70~80 % Th h & 2
EETIRBRAMEICET 5396,

T PP/ 7237 27 NV EREER
RRECT D, ZYBBICE L ClXAEEEIKE L,
CYP3A4 O, BENICHEEESHZ N
WEXNTWB L),

BfER L LT, 7xv P V3SEER 3] 2E
T ELHBEDOT N TEBNETH B,

2) RUVJIFPEEY
SHYSL ,

AR R 2 PIHI T 5 GABA #8452 GABA %

B, RVYCTEECYRBEB LU a4 S

FEEMEZE Vol.37 No.7 2007-7

— 176 —



Y ZNOEEERERL Tw3, KEERY
VETEEVRBHBICEE, RYYIOTEEVE
Biht GABAREH L OEEERAK LY GABA
REBTO GABAFANIEZH L, HENI
GABA DERZEHT 5 L ¥ TV 316D,

BRETHD, BRICES OFT 5, FERHEE
DG T BREIIEC T, FERABRRELT 3,

t +FENEEE BV Iz in vitro RBEIFERIC B W
T 1-EFuX B4t FuxsEoo0
REYDBER, TN OKBLREI S CYP3A4
V5T 5 L YRS TR Y, s
5 CYP3A4 Ic X 2RBDELEZ SN 5,

Bolus BRI 5D &ICiE, SREET COR
Hi2 0.5~59Thh, FIRFHEFIL 2 BRI
ATh3,

) o MELFLBEICI VYT L BIRNRS
L7:RBOEEMIIBEERERON 25 (6.5 vs
28WHE) IKIEEL, 2V 75V R 25%ED
(6.17 vs 8.00 mL/min/kg)L 7= & DERENH H 2,
7, Tha—-VERFEZREEIC 0.075 mg/kg #
BRARS L7 b &, BEFRERIINLT, ¥5
B3H 2.5 fBICiER, 7V 77 VAR SO%RPL
LW MENH W, —F, BREOEVES
iix, REERTHhr»OBEEYWETH S 1-
hydroxyethylmidazolam »S&# L, {ERIMEBIES
BEHEIN TS, FERKGREEET
FEFIHERE ICER (6.5~12.0 ), 27V 7
5 ¥ 2 DA (1.2~2.0 mL/min/kg) L7 &8s
TNTBEY,

%7, Bi% dose-dependent il L, RLfF
i, EEfEEEIERDIIH D 1820, dose-dependent iC
HERIE 3 %40, euvolemic 2 BEDBE, BHE
FNDERIIBRD DL WEBEL ThTws,

EHEOSERER XL, AT A4 FOHERBE
FE W T 2/ERDH B 1. 4269

VI LCBELTIER, BPETOI A0 —
X ARRDBE PREHFEEE 2> TED, T,
BMACTRBFERICHLTREREE>TWLS
bolus 5 PHARVEVECHEHINTWVEZ

ERBRL TV ARENBRIINTE Y, B

T, BRADOHERBICHEL 7 70 b a— A CREKR

BYETIN T3,
INFEFCKBEINTVLEHFERILBITZ IS

V5 L DEERRENERIC D V> T D Hils IREE R SR %

FLDBLLUTDE LB,

OFERICH LT TR ESMREDSHIHE DI H
Jacqz-Aigrain 3, Arya ? OZOD&®E T,

$ 4V Ak placebo It L THE LR EBORE

2BHTEY, Anand ¥ OWETI, IFVT4

BENEF LEBHRICER S, placebo X D

bERICHEBHRN S LENTWwE, Lk
MoT, HERICNT 2EHPROLE T 2T,
BHAOBME TIHIZIFREILL TE T3,
@ZFYISLICK>THEETHILT, HERD
FEREFEICERNERBLIENSGZHESH
Anand ? ORETIX, SV ILAEDIZS H3f@
BN HEESR G, Grade 3 M EDRRERS
M, MERBAERMESR L) OFEEY, £t
2P0 placebo Fic L THERED» > L&
LTw3, %7, Jacqz-Aigrain 3, Anand ¥ ®
DDE|E® meta-analysis L7FERTIX, 5V
LEEDIZH D, ARIERBESEVEVIFER
ﬁiﬂj"c w3 52)0
SHERBGIHEROFRICHELEL 5L
PICDVLTHE, ELERICELTHOHREETIZ,
BROEGIPNTWS, LEdoT, S4Y5 LI
& & PHEEESFERDBKNTRERET 25
EIpiEo>0nTid, BREATEIEROEL LA
TREIEHTYEY, LI OBRRTH B,
QBEEERIEEZDIRSHCELTIESH
Jacqz-Aigrain® OBETIE, FERICHL TS
¥ LRERALIHEICE, R placebo B
WCH U THRICET Lds, s E R {EfE
DEBICIZENED o LTS, 1, &g
RicBIL T, BB, A2 02 2RBREOR
HIRED SN, ZOEEREYHE L OE
BT 3RER DB o, Lo,
FERICH LTI Y I LA EHHEE D

FAEMEE Vol. 37 No.7 2007-7

— 177 —



StwIERELTE, TEFYRENDORE
TIHZITHEI L TW 5,

FiE RO ATBREPOESHOERICEL T

X, AL ADQBROREMD S EREHETIHE
Ba%, Ll, ZOBEKNTEEHET 20
EIp L) RTOERAER XKML T
12, $4YIARODWTHRERTIIEELRE
139, TEFVARBELIN TR, Lk
BT, BIRNFHRERETEILEIDEVHE
Eh o, BRETISVI7L00MHAL#ET S
FFOLEF Y AREEL RV ERBbh, $%BD
SEIERRBRIBNELE L 5N D,

—75, RBPIA 70— X ZABRRECOWTO
BIfERsRE cBIL TOHERES I3 H 505, WRIE
BB DKE RBEIZDE L, FERD 2 OIS
SFEERCHEOMENSEL 208 »RFHT
b3, i, BHEGCERD L WWZEERTS
V5 LHED LD BEYBEETT HHTRYET
B, BYBBORFLHELBEbNS,

Bbbhlc

74k R D PSRRI B\ T, AT IR

BiE—o0RMOPLTHD, TheReifT)
ETEBOEEENEDIBRINTED, FERIC
XU CEEEE I BN R ) S HEE
Lo TETWVS, LvLihts, BERRETO
FrERICNT 2 HEEEOFERICELTIE, 20
SRR, Tl T s8R, 548,
ik VBRI T OSBRI ICB L T,
®EYEie, B - ARoEYH - Xetox e s
Y ADRESIRATH & L DBEETH B,

SZik

1) Anand KJ : Pharmacological approaches to the man-
agement of pain in the neonatal intensive care unit. J
Perinarol 27 (Suppl 1) : $4-11, 2007

2) Anand KJ : Pain, plasticity, and premature birth : a
prescription for permanent suffering? Nat Med 6 :
971-973,2000 :

3) Anand KJ, Barton BA, McIntosh N, et al : Analgesia

and sedation in preterm neonates who require ventila-
tory support : results from the NOPAIN trial.
Neonatal OQutcome and. Prolonged Analgesia in
Neonates. Arch Pediatr Adolesc Med 153 : 331-338,
1999

4) Anand K], Hall RW, Desai N, et al : Effects of mor-
phine analgesia in ventilated preterm neonates : pri-
mary outcomes from the NEOPAIN randomised trial.
Lancet 363 : 1673-1682, 2004

5) Anand KJ, Sippell WG, Aynsley-Green A :
Randomised trial of fentanyl anaesthesia in preterm
babies undergoing surgery : effects on the stress
response. Lancet 1 : 62-66, 1987

6) Anand KJS, Grunau RE, Oberlander T:
Developmental character and long-term consequences
of pain in infants and children. Child Adolesc
Psychiatr Clin N Am 6 : 703-724, 1997

7) AryaV, Ramiji S : Midazolam sedation in mechani-
cally ventilated newborns : a double blind random-
ized placebo controlled trial- Indian Pediatr 38 :
967-972,2001

8) Barker DP, Rutter N : Stress, severity of illness, and
outcome in ventilated preterm infants. Arch Dis Child
Fetal Neonatal Ed 75 : F187-190, 1996

9) Bauer TM, Ritz R, Haberthur C, et al : Prolonged
sedation due to accumulation of conjugated metabo- |
lites of midazolam. Lancet 346 : 145-147, 1995

10) Beasley SW, Tibballs J : Efficacy and safety of contin-
uous morphine infusion for postoperative analgesia in
the paediatric surgical ward. Aust NZ J Surg 57 :
233-237,1987

11) Bianchi'M, Mantegazza P, Tammiso R, et al :
Peripherally administered benzodiazepines increase
morphine-induced analgesia in the rat. Effect of RO
15-3505 and FG 7142. Arch Int Pharmacodyn Ther
322 : 5-13,1993

12) Blunmenthal P : J Clin Pharmacol 24 : 400, 1984

13) Burtin P, Jacqi-Aigrain E, Girard P, et al :
Population pharmacokinetics of midazolam in
neonates. Clin Pharmacol Ther 56 : 615-625, 1994

14) Chay PC, Duffy BJ, Walker JS : Pharmacokinetic-
pharmacodynamic relationships of morphine in
neonates, Clin Pharmacol Ther 51 : 334-342, 1992

15) Coffman BL, Rios GR, King CD, et al : Human
UGT2B7 catalyzes morphine glucuronidation. Drug
Metab Dispos 25 : 1-4, 1997

16) Costa E : The Pennsylvania State University College
of Medicine., 1987 B.B. Brodie lecture “Polytypic sig-
naling at GABAergic synapses”. Life Sci 42 :
1407-1417, 1988

17) de Wildt SN, de Hoog M, Vinks AA, et al :

BEBESE Vol.37 No.7 20077

— 178 —



Pharmacodynamics of midazolam in pediatric inten-
sive care patients. Ther Drug Monit 27 : 98-102,
2005

18) Dundee JW, Wilson DB : Amnesic action of midazo-
lam. Anaesthesia 35 : 459-461, 1980

19) Dyke MP, Kohan R, Evans S : Morphine increases
synchronous ventilation in preterm infants. ] Paediatr
Child Health 31 : 176-179, 1995

20) Esmail Z, Montgomery C, Courtrn C, et al : Efficacy
and complications of morphine infusions in postopera-
tive paediatric patients. Paediatr Anaesth 9 : 321-327,
1999

21) Farrington EA, McGuinness GA, Johnson GF, et al :
Continuous intravenous morphine infusion in postop-
erative newborn infants. Am J Perinatol 10 : 84-87,
1993

22) Feierman DE : The effect of paracetamol (acetamino-
phen) on fentanyl metabolism in vitro. Acta
Anaesthesiol Scand 44 : 560-563, 2000

23) Fisher MB, Vandenbranden M, Findlay K, et al :
Tissue distribution and interindividual variation in
human UDP-glucuronosyltransferase activity : rela-
tionship berween UGT1A1 promoter genotype and
variability in a liver bank. Pharmacogenetics 10 :
727-739, 2000

24) Fitzgerald M, Shaw A, Maclntosh N : Postnatal devel-
opment of the cutaneous flexor reflex : comparative
study of preterm infants and newborn rat pups. Dev
Med Child Neurol 30 : 520-526, 1988

25) Gauntlett IS, Fisher DM, Hertzka RE, et al :
Pharmacokinetics of fentanyl in neonatal humans and
lambs : effects of age. Anesthesiology 69 : 683687,
1988

26) George KA, Dundee JW : Relative amnesic actions of
diazepam, flunitrazepam and lorazepam in man. Br J
Clin Pharmacol 4 : 45-50, 1977

27) Goldstein RF, Brazy JE : Narcotic sedation stabilizes
arterial blood pressure fluctuations in sick premature
infants. J Perinatol 11 : 367-371, 1991

28) Gong QL, Hedner J, Bjorkman R, et al : Morphine-3-

glucuronide may functionally antagonize morphine-6-
glucuronide induced antinociception and ventilatory
depression in the rat. Pain 48 : 249-255, 1992

29) Goodman, Gilman : The pharmacological basis of
therapeutics, 8th ed, Goodman and Gilman’s, p424

30) Guinsburg R, Kopelman BI, Anand KJ, et al :
Physiological, hormonal, and behavioral responses to a
single fentanyl dose in intubated and ventilated
preterm neonates. J Pediatr 132 : 954-959, 1998

31) Hughes MA, Glass PS, Jacobs JR : Context-sensitive
' half-time in multicompartment pharmacokinetic mod-

els for intravenous anesthetic drugs. Anesthesiology

76 : 334-341,1992

Inturrisi CE : Clinical pharmacology of opioids for

pain. Clin ] Pain 18 : $3-13, 2002

33) GRERAE], PNEX  FER - NEEPBRC B3
287 LKBET BEKEER 70 b 2 — LV OfER—H
BORE DV T— BEEHGREHAMEEHS I
REBERNATE FER - NRK BT 5885
HoxE7FYAD®Y  HicIyY 560/
B, 5otk R0, ¥R 17 SERETES
&8, pp64-89, 2006

34) Jacqz-Aigrain E, Daoud P, Burtin P, et al : Placebo-
controlled trial of midazolam sedation in mechanically
ventilated newborn babies. Lancet 344 : 646-650,
1994 :

35) Jones C, Griffiths RD, Humphris G, et al : Memory,
delusions, and the development of acute posttraumatic
stress disorder-related symptoms after intensive care.
Crit Care Med 29 : 573-580, 2001

36) Jones JG : Perception and memory during general
anaesthesia. Br ] Anaesth 73 : 31-37, 1994

37) BERA  HERATRAIEICE T 5 SpRaE A
BI9 57— FRE. B MHENT FiRmng
ANRERBERTIRTRE LR - NRIC BT 253
ERDIETY XD BICI ¥V 5 40ME% - A
B, Bk, R0l VR 17 FERETHRS
&4, pp19-37, 2006 ~

38) Kart T, Christrup LL, Rasmussen M. : Recommended
use of morphine in neonates, infants and children
based on a literature review : Part 2-Clinical use.
Paediatr Anaesth 7 : 93-101, 1997

39) Koehntop DE, Rodman JH, Brundage DM, et al :
Pharmacokinetics of fentanyl in neonates. Anesth
Analg 65 : 227-232,1986 *

40) Kress JP, Gehlbach B, Lacy M, et al : The long-term
psychological effects of daily sedative interription on
critically ill patients. Am J Respir Crit Care Med
168 : 1457-1461, 2003

41) Kress JP, Hall JB : Sedation in the mechanicaily venti-
lated patient. Crit Care Med 34 : 2541-2546, 2006

42) Kress JP, O’Connor MF, Pohlman AS, et al : Sedation
of critically ill patients during mechanical ventilation.
A comparison of propofol and midazolam. Am ]
Respir Crit Care Med 153 : 1012-1018, 1996

43) Kronbach T, Mathys D, Umeno M, et al : Oxidation
of midazolam and triazolam by human liver
cytochrome P450IA4. Mol Pharmacol 36 : 89-96,
1989 :

44) KEH 1§, HAER  FEEOA LPREE G OHERIC
W25V LDPRICOTOXRNEE. BE
HEBEPIE PIEfE NREBRIKPIREE R

~

32

BEMES Vol. 37 No. 7 2007-7

— 179 —



&R - MRICE T ZEREFERDOLE T AL
i Y7 A0 - AR, A3, TLEOFH,
Vi 17 FFERIEMRRES, pp9-18, 2006

45) Lago P, Benini F, Agosto G, et al : Randomised con-
trolled trial of low dose fentanyl infusion in preterm
infants with hyaline membrane disease. Arch Dis
Child Fetal Neonatal Ed 79 : 'F194-197, 1998

46) Lehmann KA, Zech D : Transdermal fentanyl * clini-
cal pharmacology. J Pain Symptom Manage 7 :
S8-16, 1992

47) Lynn A, Nespeca MK, Bratron-SL, et al : Clearance of
morphine in postoperative infants during intravenous
infusion : the influence of age and surgery. Anesth
Analg 86 : 958-963, 1998

48) MacGilchrist AJ, Birnie GG, Cook A, et al :
Pharmacokinetics and pharmacodynamics of intra-
venous midazolam in patients with severe alcoholic
cirrhosis. Gut 27 : 190-195, 1986

49) Millar AJ, Rode H, Cywes S-: Continuous morphine
infusion for postoperative pain:in children. § Afr Med

 J72: 396-398, 1987

50) Murthy BR, Pollack GM, Brouwer KL : Contribution
of morphine-6-glucuronide to:antinociception follow-
ing intravenous administration-of morphine to healthy
volunteers. J Clin Pharmacol 42 : 569-576, 2002

51) PRAK, BEKEE, FEEME - FrERofm &g,

REMEZLERAE. REHEZ 36 (M) :
815-817,2006 '

52) NgE, Taddio A, Ohlsson A :. Intravenous midazolam
infusion for sedation of infants in the neonatal inten-
sive care unit. Cochrane Database Syst Rev (1) :
CD002052, 2003

53) Orsini AJ, Leef KH, Costarino A, et al : Routine use
of fentanyl infusions for pain and stress reduction in
infants with respiratory distress syndrome. J Pediatr
129 : 140-145, 1996

54) Osborne PB, Chieng B, Christie M] : Morphine-6
beta-glucuronide has a higher. efficacy than morphine
as a mu-opioid receptor agonist in the rat locus
coeruleus. Br | Pharmacol 131 : 1422-1428, 2000

55) Osborne R, Thompson P, Joel S, et al : The analgesic
activity of morphine-6-glucuronide. Br J Clin
Pharmacol 34 : 130-138, 1992

56) Peters JW, Schouw R, Anand K], et al : Does neona-
tal surgery lead to increased pain sensitivity in later
childhood? Pain 114 : 444-454, 2005

57) Pokela ML : Pain relief can reduce hypoxemia in dis-

*

tressed neonates during routine treatment procedures.
Pediatrics 93 : 379-383, 1994

58) Quinn MW, Wild ], Dean HG, et al : Randomised
double-blind controlled trial of effect of morphine on
catecholamine concentrations in ventilated pre-term
babies. Lancet 342 : 324-327, 1993

59) Quinn MW, Wild J, Dean HG, et al : Randomised
double-blind controlled trial of effect of morphine on
catecholamine concentrations in ventilated pre-term
babies. Lancet 342 : 324-327, 1993

60) Ramsey MAE, Savege TM, Simpson BRJ : Controlled
sedation with alphalaxone-alphadolone. BMJ 2 :
256-259, 1974

61) Roses AD : Pharmacogenetics and future drug devel-

opment and delivery. Lancet 355 : 1358-1361, 2000

62) Roses AD : Pharmacogenetics and the practice of
medicine. Nature 405 : 857-8635, 2000

63) Scott CS, Riggs KW, Ling EW, et al : Morphine phar-
macokinetics and pain assessment in premature new-
borns. J Pediatr 135 : 423-429, 1999

64) Simons SH, van Dijk M, van Lingen RA, et al :
Routine morphine infusion in preterm newborns who
received ventilatory support : a randomized con-
trolled trial. JAMA 290 : 2419-2427, 2003

65) Sivam SP, Ho IK : GABA in morphine analgesia and
tolerance. Life Sci 37 : 199-208, 1985

66) Smith MT, Watt JA, Cramond T : Morphine-3-glu-
curonide-a potent antagonist of morphine analgesia.
Life Sci 47 : 579-585, 1990

67) Taddio A : Opioid analgesia for infants in the neona-
tal intensive care unit. Clin Perinatol 29 : 493-509,
2002

68) Thompson PI, Joel SP, John L, et al : Respiratory
depression following morphine and morphine-6-glu-
curonide in normal subjects. Br J Clin Pharmacol 40 :
145-152, 1995

69) Tibboel D, Anand K]S, van den Anker JN : The
pharmacological treatment of neonatal p'ain. Hot
Topics in Neonatology 2004 : 2945, 2004

70) van Dijk M, Bouwmeester NJ, Duivenvoorden HJ, et
al ® Efficacy of continuous versus intermittent mor-
phine administration after major surgery in 0-3-year-
old infants ; a double-blind randomized controlled
trial. Pain 98 @ 305-313, 2002

71) Vinik HR, Reves JG, Greenblatt DJ, et al : The phar-
macokinetics of midazolam in chronic renal failure
patients. Anesthesiology 59 : 390-394, 1983

*

FBEEMES Vol.37 No.7 2007-7

— 180 —



