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Abstract : This study was performed to evaluate anesthetic and cardiovascular effects of
xylazine/fentanyl/azaperone and medetomidine/midazolam as preanesthetics and their combinations
with antagonists in halothane-anesthetized dogs.

Eight clinically healthy dogs(4.542.16kg) were used at the interval of more than 14 days
between experiments in turn for propionyl promazine(PP 0.3mg/kg, IM), xylazine/fentanyl/aza-
perone(XFA 2mg/kg, 0.0137mg/kg, 0.11mg/kg, M), medetomidine/midazolam(MM 0.02mg/kg,
0.3mg/kg, IM), combination of XFA and their antagonists (yohimbine 0.05mg/kg, naloxon 0.0005
mg/kg, IV) and combination of MM and their antagonist(atipamezole 0.08mg/kg IM).

The sedation induction times in XFA(2.56+1.01 min) and MM(5.44 12.07 min) groups were
significantly better than that of PP group(10.75+2.38 minXp € 0.05). The thiopental sodium dose
required for tracheal intubation in XFA(2.38+3.38mg/kg) and MM(3.9113.47mg/kg) groups
were significantly less than that of PP group(12.57+2.13mg/kg)p ¢ 0.05).

All time indices expressing the recovery(pedal reflex recurrence time, extubation time, arousal
time, standing time and walking time) were significantly shorter in the combination groups of
XFA or MM with their antagonists than in PP, XFA and MM groups(p  0.05).

The suppressions of cardiovascular function of XFA and MM were more than that of PP.
Heart rate and cardiac output were recovered by the antagonists of XFA and MM, but mean
arterial pressure were not recovered by the antagonists.

Address reprint requests to Dr. Oh-kyeong Kweon, College of Veterinary Medicine, Seoul National University, Seoul 441-
744, Republic of Korea.
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PP induced apnea in 4 out of 8 dogs, but XFA in none and MM in one.

The present study suggested that for rapid sedation, prevention of apnea after intubation and
rapid recovery after halothane cessation, combinations of xylazine/fentanyl/azaperone or mede-
tomidine/midazolam with their antagonists are recommendable as preanesthetic method in gas
anesthetised dogs with normal cardiovascular function.

Key words : dog, xylazine/fentanyl /azaperone, medetomidine /midazolam, antagonist, halo-

thane anesthesia.
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Propionyl promazine(F@A®, ulo]d:z o34 Hahe
03mgkgl 2 Z&F AT

Xylazine 2mg/kg, fentanyl citrate 0.0137mgkg W aza-
perone 0.11mg/kge] ¥#]¢) FENTAZIN-10®(Pamell Labo-
ratories Ltd., New Zealand)® 2&FA}3tctl. Xylazine
9] 48 A< yohimbine 0.05mg/kg} fentanyle] 2% A<l
naloxon 0.0005mg/kg(CONTRAN-H®, Pamell Laboratories
Ltd., New Zealand)2 4 = A} 5} 41 ).
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Halothane v}3] 7fojA] Awn}3 |24 propiony! proma-

Table 1. Sedation effects of preanesthetics and the doses of thiopental sodium required for tracheal intubation

Group Sedation induction time(mins) Pedal reflex disappearing time(mins) Thiopental sodium dose(mg/kg)
PP 10.75:+2.38%3/8)* 13.00(0/8) 12.57+2.18°
XFA 2.56+1.01%(8/8) 10.00+3.18(5/8) 2.38+3.38°
MM 5.44+2.07°(8/8) 11.63+2.39(2/8) 391+347°

Data are expressed as mean:tstandard deviation, n=8. PP = propionyl promazine, XFA = xylazine /fentanyl/azaperone, MM = medetomidine /midazolam.
Values with unlike superscripts in the same column are significantly(p ( 0.05) different.
*Numbers of dogs in which sedation was induced or pedal reflex was disappeared/total number.
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zine(PP), xylazine/fentanyl/azaperone(XFA), XFA -+ yohimbine/
naloxone(XFA+ YN), medetomidine/midazolam(MM) % MM
+atipamezoleMM+A)¢]| ol R 39} HHA@FAS v|A)

T 9% o 2.

HopsHe PR APEYL XFAF(2.56+1.01
)3 MME(544::2.078)0] PPZ(10.75+2388)8 0 &
9o #HTHp 005, Table 1). Age] QAT thio-

pental Na-& XFAZ(238+338mgkg)sh MMZ(391+3.47

Table 2. Recovery index times in relation to preanesthetics and the use of their antagonists(mins)

Group ol reflex Extubation time Arousal time Standing time Walking time
PP 30.71+16.68 34.86:+17.60" 46.14+17.19° 50.71+18.06" 51.29+17.83
XFA 16.86+5.34* 19.00+4.76 22.14+422° 23.86+4.18° 24.00+4.08°
XFA+YN 8.89+4.59° 12.00+6.36 13.89+£7.10° 15.3347.55° 16.11+6.70°
MM 20174+4.58° 25.67+5.39" 29.00+5.62* 30.00+5.40* 30.50+5.24°
MM+A 8.50+4.54° 11.50+6.39"° 15.63+8.90° 17.88+841° 18.63+8.33°

Data are expressed as meantstandard deviation, n = 8. PP = propionyl promazine, XFA = xylazine /fentanyl /azaperonc, MM = medetomidine /midazolam,
XFA+YN w xylazine/fentanyl /azaperone + yohimbine /naloxon, MM + A = medetomidine /midazolam +atipamezole.
Values with unlik superscripts in the same column are significandy(p ¢ 0.05) different.

Table 3. Changes in body temperature in relation to preanesthetics and the use of their antagonists

Time(min) PP XFA MM XFA+YN MM+A
-10 38.30+0.72 38.76:£0.91 38.78+0.55 38.99+0.78 38.6740.67
5 38.30+0.73 38.74+0.96 38724058 38.88:+0.82 38.53+0.70
0 3829+0.67 38701093 38.68:+0.65 38.85:+0.86 38474076
5 38.14+0.73 38.61+0.97 38.67+0.57 38.84:£0.82 38.43+0.82
10 37944078 38.51+1.01 38.62+0.52 38.81+0.82 38.39+093
15 37.53+0.80 38.27+1.08 38454058 38.64:£0.86 38.09+1.02
20 37.14£097 38.03+1.04 38.28+0.59 38.38+0.87 37.87+1.09
25 37.03+1.02 37.86+1.05 38.10+0.59 38.06+0.92 37.51+1.10
30 36.81+1.02 37.70+1.07 37.95+0.64 37.851093 37.26+1.02
35 3671+1.07 3744+1.02 37.72+0.68 3754093 37.01+1.03
40 36.60:£1.04 37274096 37.52+0.69 37.33+1.03 36.81+1.07
45 36.51+1.03 37.09+1.03 37.35+0.73 37.09+1.05 36.60+1.11
50 36.31£1.05 3690+0.97 37.20+0.76 3693+1.10* 36471114
55 36.23+1.05 36.64:£0.87 37.02+0.77 36.68+1.17* 36.33+1.14*
60 36.074£1.09% 36.46+0.85* 36.85+0.73 36.59+1.19* 36.23+1.16*
65 35.99+1.11* 36.30+0.81* 36.68+0.81 36.48:+1.24* 36.10+1.15%
70 35.89+1.14% 36.2410.75* 36.63+0.88 3643+1.14* 36.01+1.13%

Data arc cxpressed 25 mean:tstandard deviation(C), n = 8. PP = propionyl promazine, XFA = xylazine,/fentanyl/azaperone, MM = medetomidine /midazolam,
XFA+YN = xylazine,/fentanyl /azaperone +yohimbine /naloxon, MM +A = medetomidine /midazolam+atipamezole.

0 min is the time of injection of preancsthetics and antagonists was administered 18 min after the injection of preanesthetics.
*The values are significandy(p { 0.05) different from base-line(-10 min and -5 min) in each group.
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mg/kg)o] PPE(12.57+2.13mgkg) Bt FH o2 AR
2.1 (p ( 0.05) XFAZ 3} MMZ Aol }o)7} gt
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0}3{&| &2 A7} : Halothane v}# F©% pedal reflex re-
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A= Ao ARt
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Ach(Table 3). &Y FIhe) H&Aole AFHA &3t
t}.

At : A PPEA Antd R $5E 47
Z7F && W3t Y oy XFAZ I MMZ ol M & Art
A Bo 58 Lo 2tz 120711858/ A 66.3+17.
83)/R 02 124.3121.63)/8 1A 570+943/2 02 &
o3 o2 7A%% om(p (005, Table 4) 1% 7}2n}H
Z3ANA WA £F02 HEHA BEH{Y. 1
gy XFAS} MM¢] A& FoXFA+YNT, MM+A
Z)ol o8 Autgr} 22t 87.3+20.88)/3, 90.4+16.08)/
o2 Z7HHAT

HPSUEY : T SUYYL PPEH XFATZ A &
Avt A FAAFRE Fa37] AJFEo ] F8A
ol Z}z}t 99.43+15.65mmHge) A 49.86:+15.65mmHg7}
A 104.00+29.22mmHgsl} A 49.86+15.7immHg7} | 7
235 th(Table 5). MMZ A E AA A RAF F7138

Table 4. Changes in heart rate in relation to preanesthetics and the use of their antagonists

Time(min) PP XFA MM XFA+YN MM+A

-10 113.3+30.1 120.7+18.5 124.3+21.6 122.3+18.2 107.7+225
5 111.0+28.1 12444213 118.3+24.0 119.1+17.1 10714231
0 124.0:+41.3 98.9+20.1 88.5+30.5 89.4:+9.8 88.0+23.2
5 121.0+26.4 66.3+17.8* 57.0+9.4* 68.6+11.3* 60.6:+24.6"
10 1169+26.1 60.1+15.7* 57.8+15.5* 65.4+159* 54.1+10.3*
15 139.7+34.7 59.7+20.8* 6454224 628+162* 60.4+15.7*
20 1479+29.1 644+19.7* 67.0+19.3 87.3+20.8 90.4116.0
25 14144263 7314222 69.0+215 91.3+209 105.3+21.6
30 12874312 76.3123.4 762+28.2 8794177 105.0+24.6
35 12874330 74.3+23.6 80.0+322 92.0+213 100.4:+20.6
40 122.6+33.7 75.3+20.5 78.0+29.3 96.3+26.2 101.0+16.1
45 118.3+37.4 721£209 78.8+26.0 925+19.8 104.3+18.4
50 116.6+29.6 69.4+17.9 75.0+20.2 97.6+279 100.7+185
55 11864315 67.3+135 6924275 102.11£29.3 98.1+14.9
60 121.14+285 59.6+13.6* 57.0+16.8¢ 10294312 99.1+15.6
65 12194362 59.7+5.1% 548+231* 103.8+239 100.3+12.9
70 126.7+35.6 66.0+10.1* 45.0+8.3* 105.3+24.6 99.7+14.4

Data are expressed as meantstandard deviation, n= 8. PP = propiony] promazine, XFA = xylazine/fentanyl/azaperone, MM « medetomidine /midazolam,
XFA+YN = xylazine/fentanyl /azaperone +yohimbinc/naloxon, MM+ A = medetomidine /midazolam + atipamezole.

0 min is the time of injection of preanesthetics and antagonists was administered 18 min after the injection of preancsthetics.

“The values are significantly(p { 0.05) different from base-line(-10 min and -5 min) in each group.
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Table 5. Changes in mean arterial pressure in relation to preanesthetics and the use of their antagonists

"Time(min) PP XFA MM XFA+YN MM+A

-10 99.43+15.65 104.00+29.22 98.33+21.44 94.50+13.99 98.43+19.87

99.00+16.86 100.86:+22.51 102.00+16.53 98.13+13.59 97.86+20.86
0 99.86:+14.87 95.57:+29.72 102.67:+17.60 92.25+20.74 120.00+12.33
5 81.00+13.38 80.00+21.03 109.33+20.58 77.75+18.77 114.71113.65
10 75.71+13.31 73.14+18.80 116.00+19.53 71.63+14.47 107.00+18.61
15 93.43+25.61 715742172 117.33+33.96 61.88+20.17 110.14+20.71
20 75.43+22.37 66.57+17.35 97.67+32.71 50.88+8.95 95.71+20.17
25 61.57+19.47 58.86+16.03 9400 25.86 46.25+11.37* 78.29+14.96
30 57.57+19.95 57.29+15.56* 82.67426.04 47.00+£12.01* 74.86118.38
35 51.57+13.69* 55.29+15.78* 66.00+29.21 46.50+18.76* 7029+16.12
40 5071 £14.90* 5057+13.81* 59.33+31.24 45.00+16.22* 67.43+19.70
45 50.86+16.96* 50.14:+11.35* 55.67+33.44 47.13+20.50* 65.29+21.38
50 49.86:+15.65* 49.86+15.71* 54.33+29.15 48.25+22.86* 65.14+18.40
55 §5.29:17.28 52.00+12.45 55.67+24.84 63.25+20.25 725742078
60 58.00+16.65 61.86:+12.71 64.67+24.23 80.00+22.92 94.00+16.05
65 64.57+19.09 65.00+12.33 79.00+14.40 91.00+19.57 98.86+19.25
70 66.71+17.83 69.57+17.97 81.50+12.78 93.75+19.10 107.57+14.67

Data arc expressed as meantstandard deviation, n = 8. PP = propionyl promazine, XFA = xylazine/fentanyl/azaperone, MM = medetomidine /midazolam,
XFA+YN = xylazine,/fentanyl/azaperone + yohimbine,/naloxon, MM +A = medetomidine /midazolam +atipamezole.

0 min is the time of injection of p

thetics and

gonists was administered 18 min after the injection of preanesthetics.
*The values are significantiy(p { 0.05) different from base-line(-10 min and -5 min) in cach group.

Table 6. Changes in cardiac output in relation to preanesthetics and the use of their antagonists

Time(min) PP XFA MM XFA+YN MM+A
-10 1574050 1.98+0.29 190+0.16 1.54+0.38 1.71+0.36
5 1474044 1.87+0.10 1734028 1474041 158042

149051 1.50+0.30 151+0.34 1.3740.30 1484052

1.30+0.39 09610.48* 0.88+0.15* 0.78+0.20* 1.03+0.42
10 1.24+0.36 0.80-£0.09* 0.83+0.13* 0.75+0.25* 0.85+0.44*
15 121039 0.60£0.17* 0.74:+0.19* 0.86:+£0.33* 1.18+0.49*
20 1.48+0.55 0.85+0.15* 0.88+£0.03* 1.01+0.38 1.25+0.25
25 14114042 0.81+0.09* 0.9240.09* 0.95+0.46 120+0.37
30 1.3240.34 0934017+ 095:+0.07* 0.88+0.40 12140.30
35 1.23+0.31 0.81+0.18* 1.01+0.13* 091+0.31 1144042
40 1.15+041 0.8640.22* 0.87:+0.04* 0.88:+0.33 1.16+0.33
45 1.10£028 0.85:+0.36* 0.91:+0.03* 0.86+0.28 1.1240.32
50 1.06:+0.36 0.63+0.19* 0.87£0.06* 0.82+0.33 1.17+0.46
55 1.12+0.27 0.75+£0.15% 0.82+0.06* 093+0.29 1.07+0.35
60 1.20+0.39 0.70+0.15* 0.97+0.15% 1.19+047 1224039
65 1.18+0.26 0.75+0.23* 0.90+0.17+ 1224045 1244027
70 1254045 0.88+0.13* 0.89+0.15* 1.39+0.51 1.28+0.25

Data are expressed as mean:tstandard deviation, n = 8. PP = propionyl promazine, XFA = xylazine /fentanyl /azaperonc, MM = medetomidine /midazolam,
XFA+YN = xylazinc/fentanyl /azaperone +yohimbine /naloxan, MM +A = medetomidine /midazolam+ atipamezole.

0 min is the time of injection of preanesthetics and antagonists was administered 18 min after the injection of preanesthetics.
*The values are significantly(p { 0.05) different from base-line(-10 min and -5 min) in each group.
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Table 7. Changes in respiratory rate in relation to preanesthetics and the use of their antagonists

Time(min) PP XFA MM XFA+YN MM+A

-10 19.2915.50 22.29+4.54 30.50+19.11 24131797 244311399
-5 21.431+10.6 22.57+4.16 34.00+23.21 23.00+7.52 23.00+12.56
0 20.00+13.1 15.57+5.22 30.33+21.36 19.50+£7.41 22.86+15.79
5 19.00+9.11 14.431+4.20 18.33+4.93 14.88+3.14 18.29+7.23
10 19.29+7.97 15.00+4.83 15.00+5.25 12.63+2.45 18.14+5.11
15 4.86+291* 12.0015.39 12.00+4.52 10.751+4.80 13.00+8.93
20 13.86+4.74 11.00+4.16 14.50+3.73 13.88+7.77 15.86+5.64
25 16.86+6.28 21.00+17.58 16.50+5.43 21.88+10.23 20.57+£6.29
30 17.00+5.80 21.86+17.70 14.50+6.35 20.75+8.36 2143+892
35 13.29+3.55 22.00+17.52 16.00+6.63 22.50+7.60 20.71+6.75
40 14291355 14711+3.59 15.83+6.43 21.88+8.76 19.57+8.52
45 15.1414.18 15.71+5.53 16.8316.65 19.13+4.05 20.57+8.56
50 14.86+6.62 17.7119.30 16.50+6.25 17.75+5.09 22.00+8.00
55 15.29+4.54 20.29+9.03 16.00+£5.33 20.751+6.07 22.5716.27
60 19.86+9.25 1871£1294 16.33+4.13 20.13+£5.72 23.14+8.40
65 20.291+7.04 15.43+10.06 15.40+2.30 22.38+8.00 22.1415.55
70 18.43+4.16 18.00+12.75 10.50+2.65 21751851 25.71+10.23

Data are cxpressed as mean+standard deviation, n = 8. PP = propionyl promazine, XFA = xylazine/fentanyl /azaperone, MM = medetomidine /midazolam,
XFA+YN = xylazine /fentanyl /azaperone + yohimbine /naloxon, MM+ A = medetomidine /midazolam + atipamezole.

0 min is the time of injection of preanesthetics and antagonist was administered 18 min after the injection of preancsthetics.

*The values are significantly(p  0.05) different from base-line(-10 min and -5 min) in each group.

T A%E Hotil EvAA FAFREH #AE)
A &ate vl FEE A& 98.33+21.44mmHgol| A 5433
+29.15mmHg7} A 489t XFAZ S MMZ 9 Z&
Aol g% dAFEEF = JEYA FRTHXFA+YN
Z, MM+AZ).

Aot - A9EFe PPTAME AnA F9
SEFo] 157+050 1 /RolA 1.30+£039 1 /202 XA
3 ZAYL XFATZH MMEAAE AvtHA o
58%o Z+Zh 1.98+0.29 1 /A 09610481 /%02
1.90+£0.16 1 /2o A 088+0151 /208 G438 #BAad
Hout XFASE MM9| Z A RA(XFA+YNE, MM+
AT)E 27} 1014038 1 /%, 12510251 /R 22 7}
&9 tH(Table 6).

2E5  3FFE PPEAME AvtA FoiF W3
7b 7t vl A RoF 486+2918/F 02 §4
3 FAHUT(P 005, Table 7). 2F THA] F71EHAL
Y 7t2ntd FRAA AutdA R FELEE
3257 gstrh XFAT I MM & Antd 4] o

108-39) Ztz}t 1500£4.838)/8- 3 15.00+5.258)/F o 2
ZA3 AT XFASH MM9] 284 F4(XFA+YNZ,
MM+AT) 78 % 22} 21.88+10.233)/%, 20.57+6.293]/
2oz 2789

R PPEA FEE GA4SR FRAT 240
25 M HAHA L FEvF A FAF BEFo] 4574
A &8 g H(Table 8). XFAT 3} MMZ A 243 ¢
E9 o] qigien MMZAME F3F9 Ao
1% igich

Table 8. Side cffects in relation to preanesthetics and the use

of their antagonists
Group Nausca Vomiting Apnea
PP 2/8 0/8 4/8
XFA 3/8 1/8 0/8
MM 3/8 2/8 1/8

PP = propionyl promazine, XFA = xylazine/fentanyl/zazperone,
MM « mede-tomidine /midazolam.
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Bergstrom'*3} Wilson et al *& propionyl promazine(PP)
KT} xylazine/fentanyl/azaperone(XFA)S} medetomidine/mida-
zolam(MM)e] 2443 AAvHA FFEAHR} 5
iz Stk ¥ A¥dME AFEYL XFAZ(Q2
56:+1018)5h MMZ(5.4412075)0] PPZ(10.75+2.38
) E0 foF o2 B3t a(p0.05) Ao L thio-
pental Na 2 XFAZ(2.38+3.38 mgkg)? MMZ(3.91+
347mg/kg)e] PPZ(12.57+2.13mghkg) BT} fejHeE
Mgl o (p( 0.05) XFAZ T MMZ Alolo] & 2ol 9
Atk PPE A e ZE 4 Y79 pedal reflex?t A4 57|
gkt

Thurmon et al ' propionyl promazine®] phenothiazine
A ARARA FF9 B2 AHALEZE Agdd
AR ¢ fi@tin 3¢ Plumb™s propionyl promazine
o] 23 N7AA9 A% dopamine receptorg A3t A
&, 7|2 A, TE, vasomotor tone X alertnessE 23
3 FEE4AE AU

Hsu$} Hummel& xylazine®] 14, 21 %0| a,-adreno-
receptorzt 3-& g F3AAA qAd sdddta 3
931 Kania®®= fentanyl®} azaperone®] XA, A Eo| do-
paminergic CNS 28] presynaptic stimulationol] 913 ¢
ojdtin s

Amdt et al 3} Pippi®} Lumb”'¥= xylazine/fentanyl ¥ &
o] 7] GEFo B} F& W P(visceral) W FE L}
ehitia 314 o). Doze ef al ®, Mazes} Tranquilli® &)
3 Vainio®¥ medetomidines] A2 AEE HEAe] &
& 7¥E ayadrenoceptor agonist2 F3A7F A€ ay-adre-
noceptorg AH33te] ThE AAA Bt 2 A4
# Zolg, AEAEL FE@Un %l Englands}
Clarke®* medetomidine& midazolam3} Z-& th& A
A9} ¥ 43% medetomidine HE %0} B} WY 7Y%
ARE $2¥d 3 3t Jones er al ‘T Reves et al™
& midazolamo] 484 benzodiazepinedl ©7]7+ AR A
2 y-aminobutyric acid(GABA)®] 9]&] 4§71 chloride ion
channeld] & F7M1A FEFE AV FAAAA
AAAGE 9451 & benzodiazepined| 2FE 3} o)
A4 A7} Zria 3%c). Hall ef ol 73} Tranquilli ef al ®&
midazolamo] BGEF A E AL AY FdA £

FATL G Y AQA EHRE FRANDD
#51T}. Salonen ef a1 * 1] 1 Segal ef al & medetomidine
3} midazolam¢] ¥§-0] 3¢ 4534 L H Y mede-
tomidine Y02 FAE ZEY A ¥ A
A &37} Wl$ Hoin #g). Bergstom', Moness}
Fargetton™ ~12] 1 Raiha et al*& medetomidine} midazolam
9] Wgo] AntHAZA wtHA G E A HHA
o F3} ¥4¢ U2 ot

3B Jehj& 2E A 7H(pedal reflex recurrence time,
extubation time, A}2Z}AIZY, 71 @A B R PAIZHE PP
T, XFAZ ¥ MMZ Alolej & #o]7} g oy XFAS
MM$] Z&84 A4 (XFA+YNZZ MM+AZ) 9l&
49802 walythp{0.05). Hakch et al*3} Hayashi
et al”& xylazine/fentanyl/azaperone -8 A w}3 9} medeto-
midine/midazolam ' § Hel 7} F vt A S §FE 7
ANA FratdAY AFaHE oo AnpHA Y 4
A7t AvtAA S WA AGE 2YET AT} Hach
et al °& yohimbineo] a-agonisto] & HLdE JA, A
5 ABgAE 283ty 342 Hikesa et al & yo-
himbineo] cholinergic, dopaminergic, histaminergic, sero-
tonergic, opioid-receptor antagonist2 xylazines] A3}& 2
g8l a 5} Booth et al '*2 naloxoneo] opioid re-
ceptor(p receptor) antagonist2 fentanyl®] & 38 Z &g
I 8§ith. Vaha-Vahe'’, Vanio® 1831 Vanio9} Vaha-
Vahe"’= medetomidine©] atipamezole= E 3} #oln] R=
Yz Wz 239 $Qo}. Clarks} England” = ati-
pamezole®] M4 £& a,-adrenoreceptor antagonist®
medetomidineo] t}& kA9l ¥4 5 o] & medetomidined]
£78 AY¥iz 83T} Hayashi er al ™72 MM &
A} atipamezole3} flumazenil ¥4 2 o] atipamezole &%
2% 5ot $434 gt FA

AL ZE AYTAAM AF o] wet 2483
th o] AL APl AHE# A} 22 AFFE A
A3 7] W&otk Thurmon et ol '& BE v} A7} 3
FARAY M22AFFE AT A

2 AgolA Aut4o Hutg e PPEET XFAT 3
MMZ oA o &7} Astdct PPo A Alute Aluta
Zo] AR & AL PP RN 2] g U
EpT7} E4dad Ui RgFges Huse A
2go] F7157) WEo|tf. XFATZ T MMTolA 4yt
F9 Autg ol A7t & AL aradrenoreceptor agon-

- 623 -



istq] xylazine®} medetomidineo] A FH A A4 A, vl
FARNAY Qg oz FojFgo) vis)sie] Ao
o A& g AA7)7) @RI, 281} XFA
3} MM¢] 23] Fo(XFA+YNZ, MM+AZ)o] 94
ol A o) dAE Qs e e o= A
3T )AL AntAA S DA AvtHA Y
AARLN Y Ao] ojugt AvpFHA Y BE 7
4¢ 237 gFojg.

¥ AdgdA HIFFHEge MMz Hd PPEd
XFAT A A7t Attt PPEAA BT FHEYol
Zad A& PP7h AASE Y Hitd g8 FAHE
vasomotor reflex§ A FUELE FAA7)7] dF
ot XFAZ M HZFHYULe] #2F A& BY
Y& U3 FA A7 E azaperone} xylazined] A ¥, -
Ao zg o Fo|t 4 MMEA FFTAELA
7} @ & 7& midazolamo] AW F o] AY Y3, IF
o] ¥ 9 3 medetomidine?] Y2 Fo]2Z medetomidine
GEA Y R 4(2YIF, g, E4S 9 Ay
AYe F2A717) o),

2 AN 2FYAE fEvldA FoH4A XFAZ 3
MMT Ho} PPZoA o A8io. o] A& XFAS MM
9 3 A $FLALEHE thiopental Nag Z A A}83}
A 87 WEolcH. PPZAA thiopental Na Foj ¥ 235
Fol JEidth FEnAAQ thiopental Nad barbiturates
A 2GAZ A RN HL g, BE f: 2
3 JEoz go] ALEHAT T2HEFAAY] AXR
Aol kg F7HA 7Y AR EH AM FE
F, FA9E fudia EALA FHFH A4S
VEPATH?, Xylazine/fentanyl/azaperoneol| A xylazine3} fen-
tanyl2 3F& A 8t azaperone®] FY(EF A A3}
A A2 xylzine FEF BT EFAA L Ha”
MM Y42 &€& FY¥R2 aga IEFFE BA
FA & AFEALE AT FE FEALT HEA
7+& 7HA o twitchingo] R1T}.

B AYAN ¥RLo2M 24, TE, FEEo] ¢4
A XFAT A 24l0] 3%, FET} 150 A 24
A& xylazined] TEREA4 Eolt}. Xylazined 53
a,-adrenoceptor A4 3E §8 FE& 423, Fentanyl
citrate= morphines} 24 FEZ §E3}A ged.
Xylazine/fentanyl/azaperone W8 A|o)lE FE7} xylazine
5 5u ¢ fidsed o] AL azaperones] ¥FEZ

£ 9Eog”. MMZAA 422 o4, 7E, R
Fo] BAHRAEY o] AL a,-adrenoreceptor?} benzodia-
zepine receptor Xt AN o] d2] £EH| 319 a;-agon-
isto] PutaI o2 Hagg fEEy) gEo|T

o3¢l A3t& FH3te] BH propionyl promazine 2
t} xylazine/fentanyl/azaperone3} medetomidine/midazolam
o] A3 ¢ %Y fEHA FEAAASY YA E
AHgEte 3 E-E AT £ propionyl promazine
¥t} xylazineffentanylazaperone} medetomidine/midazolam
o] AugH qAZLo] AXT Ftantd TYF olE
e A A A4 yL&AnH e A4 9A
€& o= A= &AL & YUAch 4E propionyl pro-
mazined §EFtHAY £FE FAaATNA R FE
oA e ¥4 FEEFL A YA T xylazine/
fentanyl/azaperone 3} medetomidine/midazolam& ¢-4-% 2
AL o2 fEntHA §FE FAANA FEEE W
A gt metd AR@A AL AAA xylazine/
fentanyl/azaperoneo] L} medetomidine/midazolam©. 2 &
AvtH st 2 7t2ant A 2UF AnAAY 2¥A2 A
atAA ] ARAA JAFEE AYAII= HnHE pro-
tocole WME A, 4HF FIEF A € BE HEL
A8 FAUT ArtF Pl ArET

i B

71¢] halothane w3 Al A wlH A 2 A xylazine/fentanyl/
azaperone(XFA)3} medetomidine/midazolam(MM) ¥ °]&
o) ZAgAste] Yo ntHE % AAFA v
FHL g3 g

AYEYL XFAF(2.56+1.018)7 MMF(544+2.
07%)0] PPF(10.75+2.38%) Bt} foH oz @t
(0.05). Ao} YR § thiopental Na F& XFAT(2.38%
3.38mg/kg) MMZ(3.91+3.47mgkg)o] PPF(12.57+2.
13mgikg) Bot Aoz Hgon(p(0.05) XFATH
MMZ Alolole f9HQ Apol7} st PPEAAE
EE Y79 pedal reflex/t 245 A F3hoh.

Halothane ©}# F &% pedal reflex recurrence times} ex-
tubation time& PP, XFAT ¥ MMZ Alojdle #93
Q Zel7t figloy olE A FRUT XFA+YNT R
MM+ATo] 3oz #3ohp(0.05). 7PN R
BYALE PPEH} MMio] XFAT, XFA+YNE ¥
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MM+AZ B0 #9302 A5l XFAT 3} XFA
+YNZ % MM+AF Atojo] §9AQ Aol& gigle
U XFAT o] & F 29 ¢ AEdE Aol A
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Ne&e BE AYFAA Avkd FF5H gasy)
A Fete EHFE o|F7HA A& A= i tH(Table 3).
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Ao PPRAAE Antd F4EREH o471 371
ZL W3t Yoy XFAZ Y MMT A & Anp3 A
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2 228928 (p(005) 2% st2utd 2374 7
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