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2. Ak
TE gARE 48 1973 pulseoxymeter(Nellcor sym-
phony N-3000, Nellcor Puritan CO. Chicago, IL., USA),

electric sphygomomanometer(Heartcare 200, National
CO., Tokyo, Japan)< o143l Au4=(PR), T9& A44F

Table 1. Subject s gender, age and body weight

Male Female

(n=10) (n=5)
Mean age 22.310.4yr. 21.9+0.8yr.
Mean body weight 71.2+£5.2Kg 54.3+2.1Kg

FE(Sp0e) B FE/01] e AAFE VIHdAeH”,
100mm scale ©]-& visual analogue scale(VAS)Z4 +
o4 G718 A8 cHTable 3).

A8 R 1247 o1 FAsgem, Age Y EA A
2 EEPLLL

ol A BT BE e T E 339
on HurR Zolyw g Ea) 2 g 283 O, midazo-
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B 7y ¢oF BRI FAo) AAIE ATt Group 2= midazo-
lam 0.2mg/Kg Bl7 85 40% 5 A928 53 Al
259l o flumazenil 0.2mgs ¥ EF8isith B
A A TS wFAolxer? @ v FmiF e3P oA
7129 oA 4E 9 AA 37} 3 BE F ATz, 24, 36,
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MRzl 7|2 AP 194 71239 dd 4844 7153
baseline data® el WaE shetalr] 98] Wilcoxons
matched signed ranks test® Fo £431om, VASE
o]l &at 274 HrHTable 3) 94 BU WPz BAsto]
7k zrel AARAE Fo9d flumazenilS HIZAW 7R
2 ] midazolamd] g ZFEHN7} A JHE BHIA
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Table 2. Grouping for experiment, devided into midazolam I.N. only, midazolam L.N. & flumazenil 1.V., and midazolam I.N. &

flumazenil |.N.

0 min. 40 min.
Midazolam only Midazolam 0.2 mg/Kg IN Placebo
Midazolam & flumazenil 1.V, Midazolam 0.2 mg/Kg IN Flumazenil 0.2 mg IV

Midazolam & flumazenil I.N.

Midazolam 0.2 mg/Kg IN

Flumazenil 0.2 mg IN

Table 3. Subjective measurements using visual analogue scale(VAS) for evaluating subject s behavior

Tranquilization tensed relaxed
Sleep awake asleep

Fatigue tired energitic
Attitude sad happy
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Table 4. Onset/reduction time of midazolam [.N. only, mida-
zolam J.N. & flumazenil |.V., and midazolam [.N. &

flumazenil I.N. 1M 5 L EIAl AMEIEO| B
Onsot time  Reduction time _Midazolamz} flumazenil F0{A| Mz 0| #5}
(min.) (min.)
Midazolam only 76+2.1 87.5+12.4 Midazolam Bl7Z 253 dizrelA Hlwd Fagh 2
Midazolam&flumazeil 1.V, 7.9+3.1 63.5+15.1 A7t vehda, AA3E ek Eo] dglen, ol A%
Midazolam&flumazenil LN, 7.5+£25 75.5+9.5 9 o] BREgol a4 dele B Bl

Table 5. Change of subjective measurement in midazolam only

Baseline 10 20 30 40 50 60 90 120 180 240 300min.
Tranquilazation* 34+2.5 52431 69+2.8 82445 80+1.9 67£84 67+42 63£26 62454 65+2.8 58+54 5H6+6.4
Sleep* 90+3.2 53+23 66+5.1 82+20 81430 60424 5526 43+23 38+1.0 28%57 30464 251426
Fatigue 36421 30431 21+4.3 37431 29+42 26+34 26456 27+51 42445 38+64 34454 39+54
Attitude A8+34 45+25 39425 45456 26156 51+51 45+25 41436 50+23 50+3.2 51425 48464
*; statistically significant. p<0.05
Table 6. Change of subjective measurement in midazolam & flumazenil 1.V.
Baseline 10 20 30 40 50 60 90 120 180 240 300min.
Tranquilazation® 38436 56+26 63451 73+52 69+45 60+£52 48+3.0 33421 3518 35+2.3 30+40 32x25
Sleep* 18465 54432 48+34 66+23 72+46 48+51 29410 17+31 16+h4 24x21 21+5.1 19+6.3
Fatigue 38425 33435 29426 37+3.1 33+53 46420 43+6.1 35427 33x6.1 2515 31426 26+4.1
Attitude 43+4.6 42434 37408 44+20 39426 38+43 38+52 39451 36+25 40+52 41435 40+5.3

* 5 statistically significant, p{0.05

Table 7. Change of subjective measurement in midazolam & flumazenil L.N.

1ange ot subjective measurelrierit Il tdasoldaty &« v Avecerinc 08 o —

Baseline 10 20 30 40 50 60 90 120 180 240 300min.

Tranquilazation® 43+2.3 62+26 55+50 72126 58+3.5 61151 6518 63+2.6 63+3.5 63%2.6 63£5.3 63123
Sleep” 43465 57430 65421 74+35 3334 51425 61+35 D56+62 40134 38132 4301 42%65
Fatigue 32+9.1 434924 43+63 39+34 H8+3.8 491436 39+5H1 38k35 5021 36435 35456 31+41
Attitude ATH40  53+19 50+2.9 49+52 60+25 58+28 50+2.6 46+21 48456 51437 58+2.3 49+2.0

* | statistically significant, p¢0.05

Midazotam only
* Midazolam & Flumazenil IV |

Puise rate
=

-50

Baseline S 10 135 20 30 45 60 %0 120
Time (min.)

Fig. 1. Change of puise rate, means subject s psychologic
state. Tre line 07 is the baseline daia gained directly
before midazolam administration. When subjects were
excited, expressed higher than "0, and were sedated,
expressed lower than 0"

¥ Closed arrow head indicates the point of flumazenil
administration

161

Midazolan only
Midazotam & Flumazenil IV
—  Midazolam & Fhamazenil IN. |

Baseline 5 45 60 20 120
Time (min.)

Fig. 2. Change of SpQ2, means subject s cardiovascular
function, but all of subjects were healthy. So their SpO2
was between 100%~95%. The data was negotiated like
Fig. 3.

¥ Closed arrow head indicates the point of flumazenil
administration
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2. Midazolam} flumazenil F£0{A| 35kt oM Ty}
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Fig. 3. Change of systolic blood pressure, means subject
s cardiovascular function and emotional state. The data
was negotiated like Fig. 3.

¥ Closed arrow head indicates the point of flumazenil
administration
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asleep

———  Midazolum only

VAS for Sleep

240
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300

R

Fig. 5. Subjective measurement of sleep using visual
analogue scale(VAS). After flumazenil administration,
indication of VAS for sleep of midazolam & flumazenil |.N.
had being lower than the group of midazolam only, even
then fower than the group of midazolam & flumazenil I.V.
during just after flumazenil intranasal spray.

¥ Closed arrow head indicates the point of flumazenil
administration

V Open arrow head indicates the point of midazolam
administration

Baseline 10 20 30 40 50 60 90 120 180
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ization®} sleep &N ojalAA 2 3Eof| w W W
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t}. Midazolam 7 ¥5-0]3F flumazenil A HFIE A8
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Fig. 4. Change of diastolic blood pressure, means subject
s cardiovascular function only. The data was negotiated like
Fig. 3.

¥ Closed arrow head indicates the point of flumazenil
administration

relaxed

Baseline 5 10 15 20 30

[
=2
=
S
S
=
=4
£
=
St
=
S
]
)
g
-
Midazolam omly
Midazolam & Flumazenil 1V
idazol: il IN |
tensed ) Midazolam & Flumazenil IN |
Baseline 10 20 30 40 50 60 90 120 180 240 300
Time (min.)
S

Fig. 6. Subjective measurement of tranquilization using
VAS. After flumazenil administration, they seemed likely Fig.
7., but it seems more blunt than Fig. 7.

¥ Closed arrow head indicates the point of flumazenil
administration

v Open arrow head indicates the point of midazolam
administration



VAS for Fatigue

240 300
Time (min.)

Baseline 10 20 30 40 90 120 180

Fig. 7. Subjective measurement of fatigue using VAS. This
figure has no significancy, because of subject s extremely
individualized particularity.

¥ Closed arrow head indicates the point of flumazenil
administration

vV Open arrow head indicates the point of midazolam
administration

Flumazenil A9 B3 22 5+21.8%°] %It 3
sl o, 300% 43 Al7HA rebound effecte] &3
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VAS for Attitude

Midazotam & Flumazenil IV

Time (min.)

Fig. 8. Subjective measurement of attitude using VAS. This
figure has no significancy, because of subject s extremely
individualized particularity.

¥ Closed arrow head indicates the paint of flumazenil
administration

Vv Open arrow head indicates the point of midazolam
administration
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"GABA receptor-chloride channel complex’
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Table 8. Dose dependent interaction between MDZ/FLU

Anxiolysis
Anticonvulaion Flumazenil High
Midazolam Low Dose Slight sedation Dose
v Reduced attention A
Midazolam High Amnesia Flumazenil Low
Dose Intense sedation Dose
Muscle relaxation
Hypnosis
% High midazolam does induce hypnosis but already very low flumazenil doe reduce hypnosis to sedation
Table 9. Pharmacokinetic properties of MDZ/FLU ;
- ' ~ Midazolam Flumazenil
Distribution half-life (ti/22) 25-30min <5min
Elimination half-life (t1/28) 1.5-3h 0.7-1.3h
Voume of disribution (Vss) 0.7 /Kg 0.951/Kg
Total clearance (Clpt) 0.35-0.511/min 0.5-1.311/min
Bl/Plasma concentration coeff. 0.53 0.88
Hepatic estraction ratio 0.3-0.5 0.6
Protein binding 96% 50%

% Amrein R, Hetzel W ; Pharmacology of Dormicum®(midazolam) and Anexate® (flumazenil) Acta Anesthesiol Scan. 92:6-15,1990.

Table 10. Therapeutic index of BZD and others

Drug MT ch Thi :
(mg/Kg for rodents) (Z=mg/Kg for man) (Therapeutic'index for. Man)
Midazolam malate 53.5 0.2 207.5
Flumazenil 64.25 0.02 3212.5
Thiopentone sodium 375 3.5 10.7
Propofol 25 2.5 10.0

% Therapeutic index(Th I = MT/CD) calculated from the highest nonlethal(maximum tolerated. MT) i.v. dose in rodents and the

clinical dose(CD) in man.

% Brogloen R.N., Karen L. G. : Flumazenil : a preliminary review of its benzodiazepine antagonist properties, intrinsic activity and

therapeutic use. Drugs 35:448-467, 1988.
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Abstract

A COMPARATIVE STUDY ON THE VITAL SIGN AND BEHAVIOR APPEARANCE
DEPENDING ON THE ROUTE OF FLUMAZENIL ADMINISTRATION
IN CONSCIOUS SEDATION BY MIDAZOLAM

Hyun-Sik Kim, Chang-Seop Lee, Sang-Ho Lee

Department of Pediatric Dentistry, Oral Biology Research Institute,
College of Dentistry, Chosun University

The purpose of this study was to evaluate the efficacy and safety depending on the route of flumazenil, as an
antagonist against midazolam. The subjects of this study were 15 volunteers of 22~24 years old. They were se-
dated with midazolam 0.2mg/Kg intranasal spray, and then 40 minutes after midazolam adiministration, they
were given flumazenil 0.2mg intranasal spray for their reversal.

For evaluation of the efficacy and safety of intranasal spray for flumazenil, they were monitored with pulse-
oxymeter(Nellcor symphony N-3000, Nellcor Puritan CO. USA) and electric sphygmomanometer (Heartcare
200, National CO. Japan), and were assessed themselves using visual analogue scale(VAS) for tranquilization,
sleep, fatigue and attitude. All of these subjects were reduced completely without any undesired situations.

The results from this study can be summarized as follows ;

1. Nasaly administered flumazenil using spray device produced much more rapid reduction than intravenously
administered flumazenil, but soon after fell in more deep sedated state than intravenously administered
flumazenil.

2. There were no considerable side effects or bad influence on vital signs of both nasaly administered flumaze-
nil and intravenously administered flumazenil.

These results suggested that the flumazenil administered nasaly using spray device for reversal, we could
treat patients safely and effectively under conscious sedation using midazolam administration. But, We will have
to research about its optimal dosages for flumazenil, used as intranasal spray for reversal agents against the mi-
dazolam by evaluating the blood plasma concentration of midazolam and flumazenil.

Key words : Midazolam, Flumazenil, Intranasal spary
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