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MDZ oo h B E Al & FA 8 M (&, T 5 # O # &
NREBERAZEoFMIcH L TEEERET A
EMEZZFEL. S BRBESLICETEZIRTOE
E-BERERBEBZT~LRBIZERELAE. AE O I
HOMmMEFE 1 EHALY 6 L FF KNS ER
L.Z Do 8 (3000 rpm, 10 2.4 C) 6 C
ok OMEAHZFE. DLBERXAEHEZFRT
—80 CTTHREL . EHEEAETEIBRNXZE E
FH OREBFEE~A~BAKRZEZEL RRITIT - 2.
MDZ & & £ Bl ® (X Mandema 5 ® K5 & & — &
HEL,.UAIICHWE LA ETIT» L PV ME
500 Lz 0.1 N NaOH % m A f-% 6 W& E £
WM E & LT O 7 HE /N L 10 g og/mb #F N
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mHEHLE BELDHBERZ AEBZIRLTESR
%L .®8>htBEELBHE 001 M
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phosphate buffer (pH5. 0) racetonitrile
(1:1)cE@Egse .15 pul & HPLGC (UV # H 2F
(220 nm)) ICEFALTMNMDZEEZAEL . &
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1. xwt &
ABRBRAOSMICXBIZCRAREZS ~HER
Bl LAY —zZv P BEBEETHL BBRAD

ZHMABEREHABLEEEBEAABERASBME 10
BEHRBRICHEAANLE, #HEBEESTSE, £ 8
27.5+1. 58 . 5B & 173.7x4.52 cm, K E 76.3

+15.09 kg TH -1 (F 2)

2. BREOEREE

EREEBTCESLOELRAE~AODHEBEF I& X #
rENMLT #HRE~AODZREHRZERL &M B
BEICLCHBREOHEBEREREZT ~»L. £#HEBRAIC
BT 52 KEHEK®RESEEINK,0.04 mg/kg BW 1
% ,0.06 mg/kg BW 1 4 ,0.07 mg/kg BW 1
% ,0.08 mg/kg BW 1 &% ,0.11 mg/kg BW b5
#%.,0.14 mg/kg BW 1 B TH -1 BEPLICE
2kEMHREELTEFE REHOLIEOET (<80
mmHg) 1 & $H#HICK S VASBIET & 282 °TH
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Yy B & NMZI B 5 ErNEEFsgXEEEO 10
mg/man IZE|ZE L -HBEBREBELX TR TH - -

3. B2 FHBELIUENTLT 2 LY A

REBRHEPOZFTERERSEBIZBET S A4
WY A4 o DHERBEI NI 2EERSENEMT
CTHE VI BEHLDELNE TET T LHHER Z &
A 2Bz AEALTXKEGANS 2 LY
POEEBEBLEL FELEEFEEROEFAIETIED S
nigm»sr-of. (H2)

A& N W

4. MZEESODODBRRENREERE~O KA
MDZ B 5 R OOBERNENEEEREADHERCE
LT AR E, BHERY EHD B EIZTD L TEHE
i L~ HAMOEZXREER U HLL. O 04
mg/kg BW LEIZCELLVWE FTZROE.(E 3).
EMH RS BEERESEOoHEMICE VRS OM
WA ESHh BEBEESE 0.04mg/ kg BW L EIZ &
WTERIATOHEFBRAFICEWTEML R H O
HEMNBOH LML, Ro7E€¥nDZEFRLU K.
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T BERERSDBEIET MNMZIOBEERER O B NI
KRN EZYBEOHID>ZRO BHEESE 0.06
mg/kg BW 2 E— 0 T 50 BEBEORLZRD
= (K 4)

5. THMWMBBMEA

MDZ R EIC LD ETBEHNERHRERARZEERTR S
BICEHBBLME VASIZXKUEE@ELE. . £EEFER
EBICHIT B VAS®D alertness score (E EE
E) 2779 (H5) REBEERSE OB MmMIC#
VAS EAE ML EMERMNBRL I L

-

L
znr LTWES BEEEBEEE 0.03 mg/kg BW~
0.08 mg/kg BWIZ &H LT ,0.05 mg/kg BW & &5
EE— Y T A2HBRBEORELRZ D 5 hH

6. EHMEMRER
AEBRARPZEzELTEFELE AEPE = & —

&Y EHELE IOBBARKB (1ZTHRy Z2) O

AEP EH O A ZTA>f. NMMIoRBERS
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EATOMICE B Sh f- AEP B & D 5 65, K A
EFEREBRRBIZH SH S ICE AEP ¥ #ix 30
~45 R T . HBRDP DO MIEER EL2OR
T -H#RBZ2TB R0 NI HEFXFTITE
mE KB DOIME (AEP: 30~45) #Z R L /= T R
VIO B OB E AP 1T K A EHIKEOEEEIC
MWt M OZHFEBEEEDOEMICHEN, =
HEBREBZ I IEOI Ry 2% 3% 8mM
L.,0.06 mg/kg BW 2 E—2 L TEHh LK
CTsWTRESEoBEMNMIZCRLTIR Y S

BB ORBRLZER D (K 6)

7. MDZ mh o B B

HER2RBEEREHICBT H2mMP NI BEZ /T
L7z (B7) BEEXEFTEEOHAHEIZH o T
TFRELSYBDREIhH-OESRD MZ BE (L, B
EREEoEMICHEVERINER A .
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% %
MZ#ESROOEAEBERERE~ADMEFERIC
FWVWTRER AODEIRER LY EH L L,0.04
mg/kg BW DLEBICELOVCETERD L. h
 MDZ IT K 2D ERBEOEHBHHEICHT 58
MEERAI,APEBLELIDODEEZ O, 0.04
mg/kg BV LUBEBTER BODEEELLELODR
EMWBEOEEH3I0 mmicEE-hTsY, &HA
RET 513+ OE4s®A &EMNTE
f-. £, EBo&&I(& 0.04 mg/kg BW LL[E TR &
Lz BHABRICPVTERERHSETAEOH T
T b & BIRMNBEEZCLYME
B EREBFLL . AHARZzBELTELN
REFETIORIZEVWVTEHEHTHS S EEFT XA DN I~
SE MZ ICEHRERARGZLVTICKEOHMEIC
T AEBMEAFIEVWEEZLATWSIZ D
AhbbLdTRBEERFOMABEED -2 & Mo,
MDZ IZ K 2 EBERRRICEYVERAEOED
BOAOE~DOHBICHTI2REENIDH S B
LDOEHATNHAE ABRREIZTE T, ERS B
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2F BRERSE5E 0.01 mg/kg BW &K U R 2 %
& ,0.05 mg/kg B UL THEK-1T.0mga R THKE
LEERZRSWBEEBTZE#TRL . MDZ iE XK E KR
D GABA Z2BRICERARLEBEREOS B ZHMHIT D
EREZHFED VO LD E KR TRED = NI
BRERODERD>UBEOR DT, X ERRICHT
52 MDZ OERICEKDLDEEALOAE BED
SWBAMEH S ECOBRRRBER BHAEROEE
SEQODETICOGEANAY, BERATOHSZ OHE
A HOBRMEHRORMEIZCEDH TH 5 &F R DL
nf Fh AHRARTEERBRFICER L = MDZ
DEHRERZIENFTFBE L EZHEVNTMGED W E
Mo Fdlizezas - EHEWEMETCERAL R VAS
RaAF7IE BEBREN VASERRICEHn /- 5
FRICBET 5 16 Mox &t dEMEERICH
LT.100 moOoREICBESDIKREBICEL -8E
ZRLTWD ERDhESEBBEIZTST A2 7 &L
CETEHCCHM@BmZETS> DOTHS.16 M 0 F R
EEODSL 9 BEEFNSEHFEFROTMER & &
2THEBY EBEMHMLIAMFEITHLIABFTHMEDN
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mMUWFETHSIEBRBESESh TS Y. AP EIS
HFWNT NMDZ D E2RBEI®REEZE 0.03 mg/kg BN~ 0.12
mg/kg BW THHEERHORREZRT VAS R a7
OHEEHOMESDLEEZEZRD,0.00 mg/keg
BW i R EBICEWVWTRa7ORKXEMZEED .
ChiZEBBREEHN 0.05 mg/keg BWIZZE L = B
Rl TrELWEHRIIRZHBRENLNBEL T
Wik oeEZERLTWDS BB, 2h s s5E
TEBLWT . bhrhbhoBuhrFTERIZHES C
EHhARABREBETH I EeEMD, BEEOWH D
zRHEBE LT LIEBRBEICBEVWVT .+ HBERKTE
PHRETH EODEEZDNTE. —F KM
RTIE AEP T2 —ZRAVEEHEMBWFEITEY

MDZ I E R DEREROFHEMEL HbLE TT .
ik O EFEFKEBZERT AEP BEZ R T T K v
TN oL E BB ERERE ER
0.06 mg/kg BWTH .2 honoBBEREAR
BoUVICEBREN-FTHEHNERMEROFMBERIC
MAT . NA LT A RAEHERRGBEEESL B
TEHET EHE MDZI ORERBEEREEMN 0.05~0.06
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mg/kg BWITHB T A2 HBHEOHBREBET WHA
BETISATREMODO>RELBLERETH
bEEIZODNE. CAETICHEBAERIZE T
2 MZzRWERIKRABMHTE,0.00 mg/keg~
0.07 mg/kg DHERETEHHEBNGFE L B &
TEHEBENBS _GAbhTEY ' HAaNSEMA
WhBAORFMFEXRICLII2ETEHEM - EH WM
DREMPSBRHFZRAEBRER. COBE &
I 50T H - 2.
SEEAEBGNMZIOREERSE MR NDIEREE
OHREBEIE>LWTEHEHZHA»E- EPEIRE

BEELTWLS & T O0OEYPIZHLTERDODRER
MAETTIHIEFRMENLN LELEREREZIH,
DEFHMENLNCEFBEHICRENL S & &% 2K
miE &R, MMZomPREFTERREE OB
mic#EWERLAEDN (B 7)) , —H . AHETA
TFEADODHE-FHEEBIZCEIT HAEERM DS
DEIEMN, MZIAEMBEBEERALTWLDEIZHE D
Hhod O BEMEICRET 2FEILLERLE.
MMZZEEANYPTFTEEVROEYMIZCE NMT
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T 5o RE-EFRE&EO Oy + %
BRI TERLEBTCD>BRIFRLT ST
ZEBELER TO0OE&KT 57 0 KK HNEFIE
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S

S HEICPPWVNVT B70L353ICRERBEBERS R %O

|_\.|..
= W
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MOFHBEBEBBEBICSVWTIRBERZOE O EE
RO e REMMEINREBRLAELD O L
Bbhfz. 2D&KI3C, N Y D TFEE VR
EEZRAVEEBRERAEGICE VT, A MEM
T RTEYVOHEEZERASE . BEREESICK

oM A 9 M R OB

3
P o

23



EHoEMTELEL , 92 E2HLEY
D—HEBEFNFEYNYTCHB I LEEZLZLNE.S

S il
m [§

BV REMPDDEDIGT—BEEREEOD

& LT 0.05~0.06 mg/kg BW BN\ S h =
2 FBLOHBETIEX T.5mgd MZ 2 RE0O®E
LEBE&EITEVWT, RE2MAD2+ D LBEHDRZ
B, ToBFomd EEIMK 80-100 mg/mL T H -
EHRELTWVE VY SEOREICE WV THE
AR ERtELEEERRKBZEZER-ERERSE
TOOLYFRELtEFERETCH .M A T,

oo

el

2 FIEBELOBETRESEBOEAMNAWEE

EMmEHREROFMmMEEBE R L VAS 2# AL
THEY MZIEEZD VASTEOLE L EE5AME
(THEAR"+10-16 mm & FERBEOHEFERRXR
T ®H > 1.

KA IEIHETEETERTHY WEICE -
TlEFaEELHZS . £ L .80 NMZ BE5IZ&K-T
HEAEBREICARTLIEELZERIRZE > LD
o, ChEIHETHY BEICE»>»TH A
ENDLGTWVWAEETHDIEEALONDS. O T,
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BWRHARICE T IR0 MZ B5IC LK 5EHOD
AAEPMPRTEIELCEIGDLDA TS HOD
I AT IHESELIEN.SEORE
TEURERBEILhEEEBEHBERZEST S NDZ
5 &I 0.05~0.06 mg/kg BN TH VY ,7.5 mg

MDZRBOBEIZCEK > TROLNSIEHBIRELGTS UV
P REELEBERFTHDSI CEINERS N
MDZIZ & % . R HET A aEHA

n

BREOCHEAEFGIA SR IYSICOEBERICK R
SN H3EHITH EEEIBMRARDODEHFERIT L
T HARVEREHEDODEIDNTDOLIALEILEND
2EERLBNL D
AMETHTRIANSESHEHERBEI Y F
T A
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Objective and subjective evaluations to
determine the midazolam optimal dose in the

dental treatment
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Dental anesthesia with the intravenous
(IV) administration of midazolam (MDZ)
has been widely used because of the ease of
administration and long-standing clinical
experiences. However,there have been no
detailed reports that have investigated the
optimal dose required for obtaining
adequate and sufficient sedative effects of
dental treatment and for avoiding side
effects,such as respiratory
depression,caused by excessive sedation.
This clinical study was conducted to
investigate the optimal dose of IV MDZ
required to obtain adequate anesthetic
effec;ts in the oral clinical regions; We
attempted to determine the reference index
to evaluate the most effective clinical
anesthetic method in the clinical field.
The present study was conducted in 10
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healthy men. IV MDZ 0.01 mg/kg BW was
administered as the first dose. After

that, MDZ 0.01 mg/kg BW was administered
incrementally until a side effect was
caused or until the accumulated MDZ dose
reached 0.1 mg/kg BW. For each
administration point,oral function,sedative
effect,and safety were evaluated. MDZ dose
accumulation over 0.04 mg/kg BW reduced
mouth opening capacity and vomiting
reflex. MDZ dose accumulation over 0.05
mg/kg BW reduced the quantity of
salivation. Using the VAS level,a peak in
the sedative effect occurred at 0.06 mg/kg
BW. Using the auditory evoked potentials
monitor,the epoch that were optimal
sedation increased at 0.03-0.06 mg/kg BW.
These result suggested that an MDZ dose of
0.06 mg/kg BW was suitable for sedation in
dental treatment. The result of this
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investigation can be applied as the index of
intravenous sedation in clinics more

effectively.

Key words: dental
anesthesia,midazolam,objective

evaluation,optimal dose
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