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Anesthetic and Cardiovascular Effects Induced by a
Combination of Midazolam and Thiopental in Dogs

Hee-jaung Kim, Hee-ran Yim and Hwi-yool Kim'
Department of Veterinary Surgery, College of Veterinary Medicine,
Konkuk University, Seoul 143-701, Korea

ABSTRACT : Thiopental sodium is known as ultrashort-acting barbiturates and can be employed
‘advantageously for numerous conditions. But thiopental has the side effects of cardiovascular and
respiratory systems which has barbiturates and are depend on the dose of thiopental. The side
effects are reduced when the thiopental is preceded by a tranquilizer and sedative. In these drugs,
benzodiazepines have the minimal effects of cardiovascular and respiratory systems. In this study,
the effects of midazolam preanesthetic administration, followed by thiopental anesthetic induction,
on cardiovascular system and thiopental induction requirement were studied in 14 mixed breed
dogs. Cardiovascular data were recorded baseline, after premedication of saline 0.45 ml/kg or
midazolam 0.1, 0.2, 0.4, 0.8 mg/kg, intubation, and 5, 10, 15, 20, 30 minutes after intubation. Extu-
bation, head-up, sternal recombency, standing, and walking recovery times were recorded. The
results were summarized as follows; (1) The 0.1, 0.2, 0.4, and 0.8 mg/kg dosages of midazolam
insignificantly decreased thiopental dose requirement necessary to accomplish intubation by 6, 20,
21 and 28%. (2) The 0.1, 0.2, 0.4, and 0.8 mg/kg dosages of midazolam insignificantly reduced the
times of extubation, head-up, sternal recumbency, standing, and walking recovery. (3) Midazolam
was effective in reducing the frequency and duration of arrhythmia after intubation. (4) Heart
rates of preanestheic midazolam administraion groups increased after thiopental injection which
insignificantly changed smaller than those of control group. (5) Arterial blood pressures did not
vary significantly among groups.

Key words : cardiovascular system, dose of thiopental to induction, midazolam, respiratory system,
thiopental sodium.
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1) thZT(control): 0.9% saline solution 0.45 ml/kg
2) MO.1: midazolam 0.1 mg/kg
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3) M0.2: midazolam 0.2 mg/kg
4) M0.4 : midazolam 0.4 mg/kg
5) MO.8 : midazolam 0.8 mg/kg

AEeH

A#7io| FH|: AFAE halothane-0, FYr}z3ll
Wt 9 AYEAS 913 718 E (Intracath®, Becton
Dickinson Vascular access)®l A&,aS AAE9T
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A 59l 2 injection capS WP on FlEH
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A godlo] ZaE2] kA ST

AE protocol: AFALE AF T 1247 o)dE
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IV 7}EE(Insyte®, Becton Dicknson Vascular Access)
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& bedside patient monitor(BSM-8301, Nihon Kohden)
o} At :

AR Al (pre)oll A 8 (respiratory rate,
RR), A (heart rate, HR), F57] 9 L(systolic
arterial pressure, SAP), H¥ T (mean arterial
pressure, MAP), ©|€+7] £9Qh(diastolic arterial pressure,
DAP), #|(body temperature, BT)S 7]Z3}¢t}
midazolam EF saline® 58}3 58 5 25 mgkg
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o] AFRE d&Ho R VEalg o AR HFol
At @ w7kA] A 7SS B3 Bk
#AZ 73T f{R18) F 71EE|EZRE pressure
transducer(AP-800PA, Nihon Kohden)el] &3] o}
7158 patient bedside monitor2 733}t

Midazolam % saline FJ(M/S) 2 thiopentalF<]
F, 4% A ¥ (Intubation, InTu), A4& ¥ 5, 10, 15,
20, 30% 7FECE TFe W), AAE, Ak, F
wieh, A2E VI3 a8 ¥she AT &
e o), AF 7B o BESItH
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gt thiopental®] Q7% ZH2b 189+4.2, 17.8+33,
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I vimal 42 6, 20, 21, 28%2 ZASE JERRYL
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FrARIATE
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zh gl oiMe] i, TR A, A V1Y B
7158k AZHE Table 29 VERARACH

Control, M0.1, M0.2, M0.4, MO.8ojAje] w2 2}
Z} 40412, 33411, 28+9, 2449, 35+222 02 e}
wolk T5 AL 69424, 60434, 40119, 38+18,

56£238-02 A= 70125, 61135, 42+19, 41+
17, 58+2280 32 242t UERdT) 7)18L 74£26, 65
+34, 51+£21, 49+17, 62120222, RT3 A
THe 77426, 67+33, 51120, 5316, 65120802
Zzy Vet 7 7o e, 55 AN, 435, 719,
B7Fs3g A7l dist Aok fofAde] glith 1
U MO.1, M0.2, M0.49IAE controlB Tk ZTHE]
Z187AR e FAgA|2te] mhEA) e M0.82
MO.13} Bi5z8k g AIZhS YERRITH

AEEAC| chet HE

AN = (Electrocardiogram, ECG) : AH#ts dhys)
£ 7]9)4=20] control, M0.1, M0.2, M0.4, MO.8%|A]
Zz} 3, 3, 1, 2, 19tgle] APANA UeldohFig 1).

Control®) 71914232 95+103%7F g e, o]
Z e A § 24023 A4 RAWS |
gon, e 1HEldie &7] oj9dS 33 vehd
H 339 7183HQ 71945S JEIT, A5 40
2 ¥ 4¥ ECGE YEIITE. MO.1oA 19t
AaRe 4@71R 1-3z2eith 134 21839 7194
28 Jepiglen, UnA] onfeldXe 22+ 1%3F B
M-S VERIATH M0201A ABAFHE 1823t 7]
Sg2s Jepd H, 1-3%rit} 134 77832 79
25 Vet Mo4dlA 1rtEle AeEE O
7MA) A1 7195E veRgleH, ke 19
Z7F 7199ES JERIT M0.82 1427 3~47
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AatL@ER) : 2 ol oA Aldgee) W=
Table 30 VERJATE

o2, MO.1, M0.2, M0.4, M0.89] pre®] Auke=
22} 76415, 98424, 90+12, 93+17, 92+ 15 beats/

Table 1. Thiopental dosage (mg/kg) requirement necessary to accomplish endotracheal intubation 5 minutes after IV
preanesthetic medication with placebo or four different dosages of midazolam in dogs

Control MO.1

M0.2 MO.4 MO.8

Thiopental 18.94.2 17.83.3

15.13.5 153.5 13.71.9

Table 2. Times (minutes) to extubation, head-up, sternal recumbency, standing, and walidng recovery after placebo or IV
midazolam preanesthetic medication, followed by thiopental anesthetic induction

Control MO.1 MO0.2 MO.4 MO.8

Extubation 40x12 33+11 28+9 2449 3522
Head-up 69+24 60+34 40+19 38+18 56423
Ste-R 7025 6135 42+19 4117 58422
Sta-R 7426 65+34 51+21 49+17 62120
W-R 77426 67+33 51420 53+16 65+20

Ste-R: sternal recumbency, Sta-R: standing recovery, W-R: walking recovery

=)ol 8ta)®], A16d, A2E, 1999
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Fig 1. Changes in ECG in dogs after thiopental anesthetic induction followed by intubation
(a) arthythmia of premedication saline 0.45/(control), (b) arthythmia of premedication midazolam 0.4/(M0.4), (c) arrhyth-
mia of premedication midazolam 0.8/(MO0.8), (d) and (e) transient arrhythmia of premedication midazolam 0.4/(M0.4) at
20 minutes after intubation

min® 2 JERgor £719] §9Ae tt R midazolam FFE AHRETE 122425, 108+28, 117+
€ salineFdF Aukrol Warl Q9o vk 76418 35, 109+ 19 beatsmin® 2 ZHZ F718IGATE

.
S o=

beats/min), WX MO.1, M0.2, M04, MO8 A= Thiopental £ 5, A% F9o] HulpEs 28 0
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Table 3. Changes in heart rates in dogs after saline 0.45 ml/kg or IV midazolam 0.1, 0.2, 0.4 and 0.8 mg/kg (control, MO0.1,
MO0.2, M0.4, M0.8) preanesthetic medication, followed by thiopental anesthetic induction

pre M/S Intu 10’ 15 20 30
Control 76x15 76+18/S 157+20*° 133:27‘*"b 115+17*>  103x12° 94+8° 87x12°
MO.1 98+24 122+25 175£11**  163+15° 138+19 121+20° 120+19° 115+24°
M0.2 90+12 108+28 166£27*°  159+17* 13717 117+16° 116+23°¢ 101+18°
Mo0.4 93417 117435 16915 147x10° 133+£23 120+28° 118+33° 107+24°
MO.8 92+15 109+19 164+21° 149+18*  128+24%°  114£21° 119+30° 118+31°

pre: baseline before the administraion of midazolam or saline.

M/S: after midazolam or saline adminstration
Intu: after intubaion.

* a significant difference(P<0.05) from pre

®. a significant difference(P<0.05) from M/S
°: a significant difference(P<0.05) from Intu
": minutes

A prest Bla] fejAdo] AREd &
+11, 16627, 169+15, 164+21 beats/min®] T},

A F 5,10, 15, 20, 308 tig ulzTte] A¥t
FE 133427, 115417, 103+12, 94+8, 87+12
beats/min®| Ao A F 5, 1082 pred} salineF
o] Zo] Aukrel A 108 o|FREE AR A%
9] Aukpe} frojgdo] AU

MO.19] AiE 163£1S, 138+19, 121420, 120
+19, 115+24 beats/min®]H o™ A & SEL pre
Aot FreiAde] AT Mo2E 15917, 137117,
117+16, 116+23, 101+ 18 beats/min®| .08 4H &
552 pre ¥ midazolam%] 9}, A F F 1082 pre
o] Aukel frolago] ATk Mo49] AlkE 147
+10, 133123, 120428, 118+33, 107+ 24 beats/min®)
ot A 3 5E2 pre?] Hukro) foldo] UK
o} M0.8S 149+ 18, 128424, 114+21, 119+30, 118
131 beats/min®]|1 o™ AH & 5EH 1082 pre A
B9} midazolam% 2] AukEel frolAdo] Ut

MidazolamE HF3 M0.1, M0.2, M0.4, M0.8&
A 15, 20, 3089 AEkr A A5 Abkee)
frelgde] AT

SUoHSAP, MAP, DAP): ZF 9 goixde] B9
9to] W¥3sl= Table 4, Table 5, Table 69 Z+z}t 1vje}
W ict.

(1) =7 THUSAP)

&7, MO.1, M02, M0.4, M0.89 pre®] SAPE
ZvZk 12048, 13549, 119+£12, 127+13, 117+18
mmHg/min®}$1}. saline/midazolam ¥ Z+ 9
SAPE 121410, 13949, 138420, 136116, 118+ 16
mmHg/min®| %1t} Thiopental 4 ¥, A% H
SAPE RE ToA ZV18ldet & 148126, 148+

157420, 175 ¢

11, 144+19, 157+17, 142418 mmHg/min®]{t}.

hz7e A% & 5, 10, 15, 20, 30E2 SAP7}
124£14, 12111, 120+10, 120+12, 119£10 mmHg/
min°] 1o EF AFE FHZ fojiol U
MO.1& 12549, 119+9, 122+12, 121+7, 125%11
mmHg/min®|3 o™ olF EF A% HEo} An ¥
1042 midazolam%¢] §9] SAPS} F-eAo] AU
MO2E 12245, 120+7, 12148, 120+12, 132413
mmHg/min®| 1. M04= SAP7} 127+£11, 12548,
122411, 120+ 14, 113+ 10 mmHg/min®|JH 25
A FEo FeolAe] Al MO8 126%15, 116
+15, 112416, 123+£27, 105+6 mmHg/min®}}.H
A F 10, 15, 3082 AF AF9 saprs 794
£ YEIITH

(2) ¥ FUYMAP)

)z, M0.1, M0.2, M0.4, M0.82] MAPE predll
A z}zb 99+8, 107£10, 10148, 106415, 99+19
mmHg/min®} 2™  saline/midazolam% ] $991+38,
113£8, 111420, 105+ 16, 100+21 mmHg/min®| ]t}
ThiopentalFo] 5, A% 9] MAPE 129%19, 131+
13, 130419, 137413, 122417 mmHg/min® & pre
9 ARo] ZFol MAPS feAde] Uit

hEToA A F 5, 10, 15, 20, 3082 MAPE
111£13, 105+12, 105+12, 104+13, 102%11
mmHg/min®| o™ 25 A A5} foj4do] UM
om MO.1AE 111£11, 106112, 105+12, 105+
8, 111+ 11 mmHg/min®| o™ 25 43 HF9) &
AAANE 7ZAS YERIUT MO2E 11014, 10616,
107£10, 106£10, 116+16 mmHg/min®]ATh M0.4
o] MAPE 112411, 110£11, 10614, 106£16, 94
+12 mmHg/min®)YZ M0.8& 110+15, 102+£18, 98

F=29) e8] A, A16d, A2E, 1999
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Table 4. Changes in systolic arterial pressure in dogs after saline 0.45 ml/kg or IV midazolam 0.1, 0.2, 0.4 and 0.8 mg/
kg (control, M0.1, M0.2, M0.4, M0.8) preanesthetic medication, followed by thiopental anesthetic induction.

pre M/S Intu 5' 10’ 15 20' 30
Control 12048 121£10 148+26*° 124+14° 121x11° 120+10° 120+12° 119+10¢
MO.1 1359 13919 148+11 125+9¢ 119+9°¢ 122+12° 121£7° 125+11°
MO0.2 119+12 138+20 148+19 12245 120+7 121u8 120+12 132+13
M0.4 127+13 136x16 157+17* 127+11° 125+8° 122+11¢ 120+14¢ 113£10°
MO.8 117x18 118+16 142+18%° 12615 116+15° 112+16° 123427 105+6°

pre: baseline before the administraion of midazolam or saline
M/S: after midazolam or saline adminstration

Intu: after intubaion

* a significant difference(P<0.05) from pre

® a significant difference(P<0.05) from M/S

°. a significant difference(P<0.05) from Intu

": minutes

Table 5. Changes in mean arterial pressure in dogs after saline 0.45 ml/kg or IV midazolam 0.1, 0.2, 0.4 and 0.8 mg/kg
(control, M0.1, M0.2, M0.4, M0.8) preanesthetic medication, followed by thiopental anesthetic induction

pre M/S Intu 5 10° 15’ 20 30
Control 99+8 99+8 129419 11113 105+12° 105+12° 104+13° 102+11°
MO.1 107x10 11318 131£13*°  111#11° 106+12° 105+12° 105+8° 111£11°
MO0.2 1018 111£20 130+19* 110+4 1066 107110 10610 116+16
MO0.4 106x15 105116 13713*°  112x11° 110+11° 106+14° ° 106+16° 94+12°
MO.8 9919 100+21 122£17*° 110+15 102+18° 98ii18° 101£20° 90+11°

pre: baseline before the administraion of midazolam or saline
M/S: after midazolam or saline adminstration

Intu: after intubaion

# a significant difference(P<0.05) from pre

®: a significant difference(P<0.05) from M/S

°: a significant difference(P<0.05) from Intu

". minutes

Table 6. Changes in diastolic arterial pressure in dogs after saline 0.45 ml/kg or IV midazolam 0.1, 0.2, 0.4 and 0.8 mg/
kg (control, M0.1, M0.2, M0.4, M0.8) preanesthetic medication, followed by thiopental anesthetic induction

pre M/S Intu 5' 10’ 15 20 30
Control 78+14 80+17 113172 98+15°" 90+13° 87x15° 87+16° 91+15°
MO.1 84+21 8719 118+14*° 96+8° 93+16° 91+14° 91+10° 98+11
MO0.2 8349 93+21 120+18%° 99+5 95+8 94+10 93+10 99+18
MO0.4 85+15 85420 124+13% 98+11° 97+14° 90+17° 90+18° 79+9°
MO.8 83+21 85425 109415 97+17 90+23¢ 86+19° 90+22° 79+16°

pre: baseline before the administraion of midazolam or saline
M/S: after midazolam or saline adminstration

Intu : after intubaion

% a significant difference(P<0.05) from pre

®. a significant difference(P<0.05) from M/S

°: a significant difference(P<0.05) from Intu

': minutes

+18, 101£20, 90+11 mmHg/min®|% o™, & & = (3) ol&7] ZHUHDAP)

F(M0.82 A F 5ES A3 A AR 27, MO.1, M0.2, M0.4, M0.8%] DAPE predl]
239} MAPS} fr9/de] Uit A Z¥zZd 78414, 84+21, 83+9, 85415, 83+21
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Table 7. Changes in rate pressure product (RPP) in dogs after saline 0.45 mUkg or IV midazolam 0.1, 0.2, 0.4 and 0.8 mg/
kg (control, M0.1, M0.2, M0.4, M0.8) preanesthetic medication, followed by thiopental anesthetic induction

pre M/S Intu b}

100 15 20 30

Control 9087£1594 91241+599 23424:+6473°°16669+4496*° 13910+2945°¢ 12315+1825° 11314+1503° 10286x1712°

MO.1
M0.2 10807+2301
MO.4 11690+1941
MO0.8

1326643536 169864114 25893+3139*° 20220+1365 16321+2624° 14738+3013° 14551+2629° 14584+4180°
1541346296 24062+6118* 192652283 16416+2230 14160+2304° 1398+33410° 134643631
15730+4421 26689ii4433°* 18631+2608° 16588+3077° 14682+3929° 14382+4955° 12211+3264°
10918+3258 1291543714 22768+3784° 1862442444 14758+3156° 1279713079° 14474+4655° 12429x3550¢

pre: baseline before the administraion of midazolam or saline

M/S: after midazolam or saline adminstration
Intu: after intubaion

# a significant difference(P<0.05) from pre

% a significant difference(P<0.05) from M/S
°: a significant difference(P<0.05) from Intu
"' minutes

mmHg/min®] 12 saline/midazolam% % 80+ 17,
87+19, 93+21, 85+20, 85+25 mmHg/min®]AT}. 4t
A5 2} 79| DAPE 113+17, 118+ 14, 120+ 18, 124
+13, 109+ 15 mmHg/min®.Z pre$} saline/midazolam
Fol 3o feldo] AT

=279 DAPE A F 5, 10, 15, 20, 308l
98+15, 9115, 90+13, 87415, 87+ 16 mmHg/min
olen HA#H & 5E-E pre? saline FoJ3EF9]
DAPS}, A& F 10, 15, 20, 3082 49 FEe &
2)/3o] UATE. M0.12] DAPE 96+8, 93+16, 91+
14, 91+ 10, 98+ 11 mmHg/min®|A0.H AH¢ 3 308
< Algs UmA pApe A AR {eolAe] 9l
YT MO2E 99+5, 95+8, 94110, 93+10, 99+
18 mmHg/min®| 2™ AF £ 10, 15, 20804 4
& AF9} fojdo] ATh M4 DAPE 9811,
97414, 90+17, 90%18, 79+9 mmHg/min®] .. 7
BT A AEet foAde] Ul M08 97+17,
90+23, 86+19, 90+22, 79+ 16 mmHg/min®] 21
A F 58S AL UHA DAPE A FEd]
DAPS} f-2]4e] ATt

RPP(Rate Pressure Product): RPP= RPP=HRxBPs
9] Aol o) 7R Aolw Z el UojAe] RPP
9] W3l Table 79 vehITH

=7, MO.1, M0.2, M0.4, M0.82] pre’dEl ¢l A 2]
RPP= Z}Z} 9087+ 1594, 13266+3536, 10807+2301,
11690+ 1941, 109183258 mmHg * beats/min®] 0.1,
saline/midazolam% ] % 9124+ 1599, 16986+4114,
1541316296, 1541316296, 15730£4421, 12915+3714
mmHg - beats/min®] AT}

Thiopental 8 ¥t H, 4# %9 RPP= Z14
23424+ 6473, 25893+ 3139, 24062+ 6118, 26689+ 4433,

2276813784 mmHg - beats/min®.E =E oA &=
71slen B3 RN 157.8%9] B FE
HeR A

SHTRR) ¥ H2@BT)2 H3}

BE Uig 4 79 WHiles foAe] fidlen
midazolam& T3k M0.2, M0.4, M0.8|A 5§57}
Z71519.0m BE oA thiopental Tl F AEo|
E IF5F AT

HE T oA A9 "Hile fodol gle
9 AT 12%9] A9 Aot dlov felde
AA

n #

E AY F, M0.1, M0.2, M0.4, M0.8°I] midazolam
2EoF 138 Aol gk WAE gAY ARE T
7k 59 FES4S EIT. Court®} Greenblattol]
93t BP9l Adams 59 93 B 1'% midazolam
< Fog 5, 9rA RS ErIT 3t
Ho™, Haskins 5 HaAME diazepam= IV
14mte] FollA seiglel AEANA FRSSE e
Aok gtk Cote 512 Al E o83t &
5ol dAasht 1 Vst B Sttt

Benzodiazepine2] ©]¥ W& kg o3| Booth
T2 AT A 2Eol g benzodiazepine®] T
AEFAZ, Court T THG & P59 &4
gt Axg FHIHTE Midazolame] £38 WA
AHE3IH midazolam® & Uehie FESAS] W
Aol ZA3t)ar e B AFAME midazolam
9] g#go| AL E FESO] Tadhe ATE
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epgict.

3H Morley*'= Benzodiazepine®| =94 285
FE T3] Wiel o)¥ F8d B5S Jehdot
I EHew o FEAAM diazepam®] AHEoZ 4
L8 FTMNATRE oe Barl glopessess

2 AgeA fFode o A48e A%
thiopental®] &7#©] midazolam 0.1, 0.2, 0.4, 0.8
mg/kg?] AEo| 2]8) thiopental T= Fojm BHu}h
6, 20, 21, 28%2] 27t AT o) 2L A=
midazolamoll 2J3}] thiamylal S&780] ZAEUTH=
Tranquilli 542 B3 ZAe} YXgct. = thiamylal
v} midazolam 0.025, 0.05, 0.1, 0.2 mgkg?] T
= thiamylal ©5 ARG A4#S 213 thiamylal
Q7o) 425, 6.7, 16.35, 18.929%71 ZAHTk &}
At Rat?} Aol thet midazolam-thiopental®] v}
AP thiopental®] FAAHNE ERI AT, o]
& 2HAL BEFAZ F9E benzodiazepine receptor
ol barbiturate?’} ZEPH receptors TR IH 7]
52 FAHEH FAY] benzodiazepin receptorol] THgk
benzodiazepine®] AH-S F7M1711L benzodiazepine®]
DA Z71A7)) HEOR ALRATPSTA. 9,

AEE 9% thiopental L7-#F°] MO.1ZF M=
control®} B8l 6%2 HiE H WHE, MO.2,
M0.4, MO8 ZLEIAE 20, 21, 28%9] WIS A
€ uYehid}t. o= Midazolam 0.1 mkg 3} 0.2 mg/
kg BFolA MZ vl thiamylal®] 7H47F AN
e B a9l AR o] “ceiling effect” WEOZ
A8 9}t & benzodiazepine®] sedative/hypnotic action
o OISt benzodiazepin receptor®] 47} UYAsI =
2] midazolame FISIETE receptors}t ZFSHA F
g e oFFEE ATE UElRA R3h] Wil
o} 18]3 barbiturateE FAl0] Fa3PH midazolam
9] benzodiazepine receptord] 3l ZARE ZIIA S
2 3 ceiling doseE WA, & SFME &
W Z3E e 5 e AR Algdth

g9 AR lolA 27k foAde gllent
midazolam® AEFS 3 M0.1, M0.2, M0.4= control
o Hlws] Z42k 17, 30, 40%2) Alzke] ©S=Sich
o] midazolam®] o] ZF713] Wl thiopental?]
|7%0] AR R AZle] 95 AeE 3
Hrpsss olof] Wis) M0.8S 12%2] ¥ UEhiS]
8 °|& thiopental®] Q70| YRFHTE TA
H o}, midazolams AFA S OE 73} vlwEte
A Z F7HE midazolam8-FO 2 1% vl A}
Z712 dgAZle] MO.1, M0.2, MO4ETH Zojzl A
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o7 FAHATY,

URFAH O F benzodiazepin ATl g Jgko]
Al ok delx JAch*214%¥ ThiopentalFo] ¥
AekE, FHSHSAP, MAP, DAP)°] tiET, MO,
M0.2, M04, MO8IA 5 Z713159tk. Rawling 5
I} Tumer 54 23 AF| M= thiopental 22 mg/
kg 194 mghkgs FAFH Aulre}t sHto] Frls)
Aok st ]9} 2 thiopental T & AuErL
371k ZE Blake 5% F24 "FUAY &F
B0 AR TR B PSS WAlE o
ANZIE 2gol U mFAAe) B} 2]
YEoz Ayt ¥ Ayl midazolamE HF
ojg ol Au7k Fesedl ol CNS 24
T TEAT o3 HAog AlmdrPl

$HH Thiopental £ ¥ FUgto] FUIEHe AL
AFNAL] AT 2t T Aulgel 5 WAk ¢
Aol e w24 A A s =
norepinephrine 8\ Ca¥H] 713S 53 o3
S vehlis vyl gk HPE0 FHED A
oz FAs gtk

Ad 27) 85, AAA oldHS T3 Fgu
2 thiobarbiturateE VS ¥ ¥lzZ F& W= 2
AFTIIL B E]|QJTH0I9032355  Thigpental(16 mg/kg)
2 8 AE F9 40%7}, thiamylal(16 mg/kg)S]
wkH oA 80%7F FA ol AP SFHATHY.
Muir?Z Wiersigoll 2]31PA% thiamylal 16 mg/kge] &
Foll e 85%7F, 12 mgkgollA 4297 FAo] g
Aetgria 9tk & thiamylal®] &3] Z7)184
5 2aue Pl ¥o 2E < 4 Uk e
AZAME HA] thiobarbiturate®] &0} F4ule) ut
43} BRHGSE AWk ITHOrS, 2 Aol
midazolam®] ZHFofo] o3t 4TS $3t thiopental®]
Qo] ZAEEX Aol wajo] ZHAE])
Thiobarbiturate®:] F UEeh}= o] RAwlo] by
& Woodst EFEF ZF4tslel 71903 A
BT o) #ASdTI SFAT. Gruber="
thiobarbiturate7} - oxybarbiturate(pentobarbital)2} =]
AEXE 7M. )9, barbituric acid?) sulfur?]7} 3
A AP LSS FAIn Y 55,
7] A}, BEeHde] 57 AZHA 8205 FHol
T A o3 Fg=o] APt StGATh. Innes
2} Sander™= F9%te] SUtHTH AH AT (tension of
the ventricle)?] F71ll $Fo] FAo| thaje] M
3} t). & Laplace B2 (tension=p * r/wall thickness)
o o3, TUUl FETE 45 AdYe] U
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acetyl promazine 7HolA FHUE ¥FI choline
2 adrenergic activity® ¥ ko2 dEA o
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& e V%S ZEUa o

Diazepam 1 AAZE ZF7)A] tish F3fo] 3
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959 omEoz 23En
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4 2
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2 o9 22 ZAE 4ok

1. Midazolam 0.1, 0.2, 04, 0.8 mgke?] FIAFEAE
AHAS 93 thiopental®] 87 F0] 942 NS
U zkzt o6, 20, 21, 28%7A-H 30t

2. Midazolam 0.1, 0.2, 0.4, 0.8 mg/kge] AFA=

A Zbo] f-oAde fidledt 17, 30, 40, 12%%H
At
3. ThiopentalF ¥ 43¢ Uehde 89 e] ¥
%9} 7|7te] midazolam®] T oJs) ZAHIAT
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5. 2 o719 E““"JPJ Hske froAdol it
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