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YA 3 sSH Fof I 2YT d2T T3
medetomidine(Famous group Ltd)2 0.04mg/kg®l &

o2 ZHFAL L, 208 o L2
yohimbine(Sigma Ltd)2 0.1mg/kge] §F2o 2, o
ZZ& ABYFE 0.1nt/kgs) £F22 47 A
A4 o

ZIFUBAIZE Y SFA2i £Y : 3QLAA L
< medetomidine £ ¥ 717} YA E Hete A
g 71zoz gk HEARRE At FRERE
HEL 7198 Bgste LS 71ELR A
AZA &AL AFGAANLNA JFAL A&
71Eo g ¥

SES, AYUSST % M@e| 5 I 3EF, A
4 2 A9 ZAHL medetomidineFH 5%#H F
oA}, Fo4F 58, FAF 108, ojFoi« 108 14
22 ARG

ANZEe &Y 4H3xe HAE7(Kenz-EC-
G-103, Suzuken Co. Ltd.,, Japan)& AH-3td &+
& ZAste AT &3 FA3A fFewyge
ANA=E, ZALTE SOm/sec. 2 2T I FolE
ImV7} lem?} =& 3 FA3AS

soHSstx|of HAL: B9 Al AB
€ A9 kit(oh, @3)E AH83A alkaline phosph-
atase(ALP), glutamic oxaloacetic transaminase{(GOT),
glutamic pyruvic transaminase(GPT), blood urea nitr-
ogen(BUN), creatinine % glucose & ¥%3 =4 (clin-
ical spectrophotomenter, jasco, 4&)2 &334,

B 2829 A4 AL T-test2 AAIEA
2, FNT o139 K FBE F-test2 AAISA
o
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Table 1. Analeptic Effect of Yohimbine on Onset and
Recovery Time in Dogs Sedated with Mede-

tomidine
Grou Noof 5 min)  Recovery(min)

p animal ecovery(min
Experimental C 10~ 6.2+1.75 25.5+1.96"
group '
Control 10 6.2+1.23 89.4%15.69
Group

Mean1S.D.

* : Significantly different from that of control group(p<0.01).

MedetomidineR 2.2 2E 9 2L u)¢ 43T
21 ketaminePtd B Ao Ze 22 Y
9] 71, 839 FAY F/L A TEAY 59

< BA4-& YeRGR gtk

3 B-AJZHE Table 20149} #o] th2FoA 89.4
+15.96%, ATl 25.5+1. 965 2 2 yohimbine
< atipamezole**® 3} idazoxan'oll A9} 2o} medeto-
midine A A4&# ddang Jehl Ao (p<o.
01).

Yohimbine®] ©]2} % medetomidineoi
AYFAEE a,FEAd Bt Wi
Algg,

SETO HEl i dzTE 2 AYTd UoiMY 3
&9 Wste Figlol veld vig 2o, diz 2ol
A€ medetomidine T 589} 29.1+10.53)/%,
FqAFo) 22,317.23)/8, F9% 5, 10, 20, 30,
408l 742t 18.444. 23] /%, 15.314.631/8, 12,
7+4.28)/%, 11.6+4.13]/% ¥ 10.8+4.53)/8 02
3&57F AR Fhdte AL Jehyud,

AP ZANA = medetomidine £G4 580 27.1+
4.73/%, FAAE 23.78)1+4.63)/8, T9F 58
o 15.8+3.73]/%, 108l 12.4+2.83}/%, yohi-
mbine ¥ A ¥ 2080l 16.1+5.131/%, 30%0l
£ 21.0+6.03)/% 223 40% & 23.416.73)/%
% 2 yohimbine ¥ ¥ A&H o2 {7 Z718
€ A% Jehl A p<o.01).
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Fig. 1. Effect of yohimbine on the respiratory rate in
dogs sedated with medetomidine.
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Fig. 2. Effect of yohimbine on the pulse rate in dogs

sedated with medetomidine.
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3ol & 81.8+30.73]/%, F%F 5, 10, 20, 30 2
40¥o= 247} 68.2+15.38)/8, 65.9+16.53]/8,
62.11+17.28]/%, 59.6+15.98)/% @ 57.2415.53]/
oz A4 gaste 3¢S JelAch

AYFAAE medetomidine FHA 58] 140+
18.48l/%, oA 3o 122+24.98)/8, 5% 5,
108 E 27} 81.9+19.08)/%, 67.4112.88l/2&
YElA A3 yohimbine Fo¥<] 20 ¥ 30, 4089 =
Zt7} 108.5+22.638)/8, 95.7+14.28)/%, 105.2+
21.8%]/# 2 2 yohimbine ¥ Folle F5& AuFE
£9 NHEARE Yeh A
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Fig. 3. Effect of yohimbine on the body temperature
in dogs sedated with medetomidine.
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0£0.5C & yohimbine FHF tj &2 3t £
A&E AL (p<0.01).
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oA de F29 #4L aRE YERdEY o9
ze Ao §7L dAFe ALxAFF] AAd
A% Aoz F&yn AYTAME yohimbined] F
q42 3FF 2 HutsFrt et Aol e
Foz EAsAE Aoz Algdr

AlMTo| BiE g2 dolMe HHEA e
Table 2 ¥ Fig4ol vehd upe} 4. &, Table 3
o] Jebd upe} o] Potel 7+A-2 medetomidine
o 5EA 0,05£0.01%, FH3FE 0.05+0.01
% 0] °|F FAE FAE B FAF 0=
0.05+0.01% ol2tl. PRZE L medetomidineF
58] 0,1040.01%, F93Fd = 0.10£0.01%,
BEoE 4086 0.1240.0222 #9443 U F7t
£ Jehl A H(p<0.01). QRS 7+ L medetomidine
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Table 2. Changes in Interval and Amplitude of ECG Waves(Lead II) in Control Group(Medetomidine/Saline)

Before After administration
imini- .
stration 0 5 10 20 30 40
Interval(sec)
P 0.05 0.05 0.04 0.05 0.05 0.04 0.04
+0.01 +0.01 +0.01 +0.01 "+0.01 +0.01 "1+0.01
PR 0.10 0.10 0.11 0.11 0.11 0.11 0.12*
+0.01 +0.01 +0.01 +0.02 +0.02 +0.01 +0.02
QRS 0.05 0.05 0.05 0.05 0.05 0.05 0.05
10.01 +0.01 +0.01 +0.01 +0.01 +0.01 +0.01
QT 0.19 0.20 0.21 0.22 0.23 0.23 0.24*
10.01 +0.02 10.01 +0.01 10.01 +0.01 +0.01
Amplitude(mV)
P 0.22* 0.19 0.17 0.16 0.16 0.16 0.15
+0.05 +0.05 +0.05 +0.06 +0.06 +0.06 +0.05
R 1.53 1.71 1.9 1.95* 1.93 1.90 1.92
+0.25 +0.25 +0.23 +0.27 +0.26 +0. 28 +0. 32
T 0.23 0.23 0.42 0.42* 0.40 0.34 0.37
+0.12 +0.13 +0.20 +0.21 +0.20 +0.21 +0. 22

(Mean+SD. n=10) #p<001

2o 58d 0.0540.01%, FHHFE 0.05%0.
01%, Fo}3 40%E 0.0510.01%224 F4 Sl
€ dsle JeEhA @t QT4 L medetomi-
dineSa 584 0.1910.01%, FH9FF+= 0.20
+0.022 oo, FoF 4% 0.24+0.013%
2ZM 94 de F7H YAt (p<0.01). P%
9 AZL medetomidineFo 5¥Fel  0.22+0.
05mV, FGAFo)E 0.1910.05mV, F9F 408l
¥ 0.15+0,06mVE e} §o4 e #4g vE
WATHp<0.01). R}e] T Z-L medetomidineFo 5
BAol  1.5310.25mV, FoAHFAE 17110
25mV, BAZ 4029 E 1.9240.32mVE JER) #
94 e F7HE JehAATHp<0.01).

APl oM AA= 42 Table 3 ¥ Figh
o vehd uis} 2ot Puie) 3 & medetomidine
Eof 58| 0.04140.01%, F&FFAE 0.0510.

01%°] X, yohimbine ¥ & F<l 20¥ = 0.05%
0.01%, 4089 0.05+0.01%0)Actk. PRUAL
medetomidineFo 58l 0.09£0.01%, FA3AF
ol 0.01+0.02% ©12™ yohimbineFo 2§
208 & 0.1140.01& 0], 40&f& 0.11£0.01
224 $A4 de #H3E JeERIATH(p<001).
QRS7HH & medetomidineF 5¥Fel 0.05+0.01
%, B30 0.0510.01%, yohimbineF o3
Q) 208l 0.05+0.013%, 40800 0.05+0.01%2
Jehygdh. QTHE € medetomidine ¢ 5¥3of 0.
1840.01%, F4AFdE 0.1810.0.01% oAU
o, yohimbine 3% 20&e+ 0.23+0.02%,
4089 0.21£0.02224 A e WyE o
e (p<0.01). P#el FEL medetomidine®
oA 580+ 0.20+0.08mV, T & Fol = 0.18+0.
05mV, yohimbine¥d2 ¥l 20®°lx  0.2040.
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Fig. 4. Changes of ECG(Lead H) in Control group-
{Medetomidine/Saline).
M ! Medetomidine S . Saline

07mV, 40%-ol & 0.21£0.08mVEHR #2443 e ¥
88 YeElAtH(p<005). RAL] JEL medetomi-
dine¥ o 5E o} 1.6010.63mV, T AF = 1.73
10.60mVol 2125, yohimbine 9 A% 20¥d =
1.74£0.53mV, 0%} & 0.7830.43mV=E VEVGT)
Tate] JEL medetomidine$d 5EHol 0,29+0.
17mV, FoZFo = 0.33:+0.230)%1 20, yohim-
bine Fo &%l 2080 0.5140.29mV, 4080 &
0.46+£0.25mVEZM £94 Sle Wi g Jehas
(p<0.01).
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o2 AlREY. dET 2 4839 oM P-R 1t
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o et YFRAY A7)FA BFo) AT Y
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Fig. 5 Changes of ECG(Lead H) in Expenmental
group(Medetomidine/Yohimbine).
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5L ALATEY F/AHQ BFo] ZrlHUL S
vehdy. Tohe 449 QR3S vedied TH
A Zo] F713 AL medetomidine®] @483 7}
&3t 8F K* 558 F5AA e "oz
Al

Y AP Mol Bt ¥R ALP SH(K-A
unit)> Table 49 Jveld uig} 2o, gzge
medetomidine FAolHelE= 15.61+7.96010.0.1,
208l 16.3248.38014 3, 40%-olE 15.63+7.78
& Yt HAY L medetomidine Fo] Ao
20.76+6. 35, yohimbine £ 2% 208} & 18.83
15.990)10 M, 408+ 22.324+10.13& JeQ
}.
AET Ao e ¥ ALP 42 gz
ol Hgte] Rt A=A @A

A GOT Mo HEl 1 ¥4 GOT &4 (Karmen
Table 59 el Hie} Zof, dz2Ze
medetomidine § o}Ao)= 29.9420,30)Yon,
20329 27.74+14.50)0 2, 4089 29.0418.1L
Jehl itk AT medetomidine T3l 33.1
+9.7, yohimbine ¥ &3] 208l 31.9+7.99]
YoM, 40%0)E 31.6+10.58 LhehRIch

AR T A i ¥H GOT E4e Uz
o HlBt] oA ARHA ¥t
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Table 3. Changes in Interval and Amplitude of -ECG

Waves(Lead II) in Experimental Group(Medetomi-

dine/ Yohimbine)
Before After administration
admini-
stration 0 5 10 20 30 40
Interval(sec)
P 0.04 0.05 0.05 0.05 0.05 0.04 . 0.05
+0.01 £0.01 +0.01 10.01 10.01 10.01 +0.01
PR 0.09 0.10 0.11 0.11** 0.11 0.11 0.11
10.01 +0.02 10.01 +0.02 +0.01 +£0.01 +0.01
QRS 0.05 0.05 0.05 0.05 0.05 0.05 0.05
+0.01 +0.01 +0.01 +0.01 +0.01 0.01 +0.01
QT - 0.18 0.18 0.21 0.23 0.23** 0.20 0.21
+0.01 +0.02 +0.01 +0.01 10.01 +0.01 +0.01
Amplitude(mV)
P 0.20 0.18 0.17 0.18 0.20 0.16 0.21*
+0.08 +0.05 +0.05 +0.05 10.07 +0. 05 +0.08
R 1.60 1.73 1.81 1.81 1.74 1.82 1.78
+0.63 +0. 60 +0.55 +0.51 +0.53 +0.76 10.43
T 0.29 0.33 0.65%* 0. 60 0.51 0.32 0.46
+0.17 +0.23 +0. 27 +0.30 +0.29 +0.19 +0.25

(Mean+S.D. n=10) * p<0.05 * % p<0.01

Table 4. Effect of Yohimbine on the Alkaline Phosphatase Activities in Dogs Sedated with Medetomidine

Before After administration
Group admini-
stration 10 20 30 40
Experimental 20.76 20.47 18.83 20.11 22.32
group + 6.35 + 6.52 + 5.99 + 6.08 +10.13
Control 15.61 15.94 15.31 15.48 15.63
group + 7.9 + 9.01 + 8.38 + 7.3 + 7.78

Mena+SD. K-A unit, n=10

EH GPT §42| s ¥H GPT ¥4 (Kammen
unit)2 Table 61 Yebd vl o, dzFe
medetomidine F& o[Holl & 21.1£7. 7019125, 20
Bojl= 22.8+10.201 2, 4080]E 25.4410.38 U
ERiAd. 4TS medetomidine o) 20.9+
10.7, yohimbine F§2¥<Q 20¥ol= 20.3+8.00]
ooy, 408 E 18.949.08& Yl

ARZY N el whE ¥ GPT g4 U=z
2ol vdte Foxte QAR &tk

BUN &&2| #H$} : BUN 5 %(mg/d¢)= Table 7
o vebd uie} 2ol EFL medetomidine 9
ol ol 11.7145. 2401025, 20%-ollE& 12.66+6.
401U 1, 40%)E 12.88+5. 188 UERAU A
P& medetomidine Aol 19.12+3.99, yohim-
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Table 5. Effect of Yohimbine on the Glutamic Oxaloacetic Transaminase Activities in Dogs Sedated with Medeto-

midine
Before After administration
Group admini-
stration 10 20 30 40
Experimental 33.1 32.5 3.9 3.3 3.6
group £ 9.7 +10.2 + 7.9 + 8.7 £10.5
Control 29.9 30.0 21.1 28.3 29.0
group +20.3 +15.9 +14.5 £20.1 +18.1

Mena+S.D,, Karmen unit, n=10

Table 6. Effect of Yohimbine on the Glutamic Pyruvic Transaminase Activities in Dogs Sedated with Medetomi-

dine
Before After administration
Group admini-
stration 10 20 30 40
Experimental 20.9 19.1 20.3 20.9 18.9
group +10.7 + 7.6 T 80 + 87 * 9.0
Control 21.1 2.0 22.8 4.2 2.4
group t+ 7.7 * 5.6 110.2 +12.9 +10.3

Mean+S.D., Karmen unit, n=10

Table 7. Effect of Yohimbine on the Blood Ura Nitrogen Concentrations in Dogs Sedated with Medetomidine

Before After administration
Group admini-
stration 10 20 30 40
Experimental 19.12 21.06 21.35 20. 66 22.67
group + 3.99 + 8.27 + 87 + 8.0 + 6.93
Control 1.7 13.14 12.66 11,96 12.38
group + 5.24 + 4.52 + 6.4 + 6.26 + 5.18

Mena£S.D., mg/d¢, n=10

Table 8. Effect of Yohimbine on the Creatinine Concentrations in Dogs Sedated with Medetomidine

Before After administration
Group admini-
stration 10 20 30 40
Experimental 0.10 1.09 1.03 1.04 1.03
group + 0.09 + 0.24 012 +0.15 + 0.15
Control 0.78 0.78 0.77 0.76 0.74
group + 0.16 + 0.16 X 0.15 £+ 0.4 + 0.14

Mean+S.D., mg/d¢, n=10

bine F92F < 208 = 21.3518.7101%20, 40
Holl & 22.67+6.93& Jehf ik

AY 7 ANEHe] ©g BUN $2€ dzTol
v ste] fojate AFHA] Ry

#HA Creatinine &2 #5834 Creat 5%
(mg/dd)= Table 8ol vrE}t ups} o}, =T &
medetomidine Fo} ol ™o+ 15.61+7. 9601,

208 15.3248.380] 1 2, 40%-ol& 15.6317.78
& Yl 4¥TL medetomidine o Aol
20.7616.35, yohimbine F&F<! 208 & 18.83
+5.990]%1 2.1, 40l 22.321+10.138 UERAR
o}
AP A7 o] g A Creat 842 W=
ol ulstd fojates AARHA Gt
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Table 9. Effect of Yohimbine on the Glucose Concéntrations in Dogs Sedated with Medetomidine

Before After administration
Group admini-
stration 10 20 30 40
Experimental 145.2 142.3 136.9 147.4 170.1
group + 3.3 + 20.8 + 39.2 + 33.4 + 7.6
Control 81.5 82.8 7.5 73.9 68.8
group + 183 + 282 T 22.8 + 23.9 + 27.3

Mean+S.D., mg/d¢, n=10

83 Glucose ST ¥ :¥Y Gl ¥:
(mg/df)E Table 90 vhehd wips} 2o}, diE2T S
medetomidine o1 ©}AdlE 81.5+18.30]1% 2,
0% = 71.5422.80|U 2, 40%<E 68.8+27.3&
et gith AP F e medetomidine F Aol 145.2
+31.3, yohimbine ¥ 2] ¥<) 20%-l+= 136.9+39. 2
ojgleny, 402 170.1171.6& YeEp Ak

AYZY A4 g ¥H Gl F=E WZ
Fol wldte] fojate A=A Frh

B} S92 detomidine ¥99¥ GOT, ALP ¥ LDH
AT 5o Fo9F 1208744 ¥sir A9 AU
o glucose ¥ =7} 3718tgcin tglch. £ A¥l
A% ALP, GOT, GPT, BUN % Creatt ¥i3}7t A
9 glglen, glucosee F7iste Z#HE Uehde
24 ¥ o3 8 250 B s} §AR A#E YE
WAtk B Ao el AntA dfstetHAL &7
A fo4 e wige AAHR A%ed, ZLE
Wt A4 Wl 1ok olRAL E medetom-
idine®]} yohimbine©} 7H71%, 715 2 @3 of
HE A2 IIE vAA G A& gvidte A
oz Alg gt

2 B

¥ d+E imidazole A9 MEZE «.578H FH&
Q) medetomidine& AH&3] WAFAIZ A
At AR E 733 yohimbineol] &} § 2
FEAE dolw7] 3o HAEATE

94H ez ARG JAAHE FP 2058 A
239 medetomidined FH3t9d JAARAIZ oh& 20
¥ 1059 7ol salined FH3l dz2Toe
stgm, Yz 1052 A= yohimbined Fodt
o dydFez dNth

A49 ¢, BAZL, 3FF, A%EF, AL,
AAEY L A3AE S g 22 2
&g 4k

1. Medetomidine Fi¥9] JALEL A&
Sz 3t

2. Medetomidine %9 3|5 A]1Z+-2 yohimbine
A2 FAA A SSIAH(p<0.01).
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Effects of Yohimbine on Medetomidine Sedation in Dogs

Jong-o Park, D.V.M, M.S. and Myung-Cheol Kim, D.V.M,, PhD.
College of Veterinary Medicine, Chungnam National University
Abstract

This study was carried out to evaluate the effects of yohimbine on medetomidine sedation. Twenty dogs
were sedated with medetomidine(0. 04mg/kg, IM). Twenty minutes after the injection, ten dogs were injected
with saline(0.1mé/kg, IV) for the control group and the others were injected with yohimbine(0.1mg/kg, IV) for
the experimental group. Onset, recovery time, respiratory rate, body temperature, blood chemistry, electrocar-
diogram(ECG) finding were recorded.

The reaults obtained were summarized as follows;

1. Onset of the sedation was fast and favorable.

2. Recovery time was shorted significantly by yohimbine treatment(p<0.01).

3. Respiratory rates were decreased significantly, but increased to normal level after the yohimbine treat-
ment(p<0. 01).

4. Heart rates were decreased significantly; but increased to normal level after the yohimbine treatment(p<
0.01).

5. Body temperatures of dogs in the experimental group revealed higher level than those of control group(p
<0.01).

6. Arrythmias were observed in both groups but relieved to normal after the yohimbine treatment.

7. Blood chemistry values were not changed significantly by medetomidine and yohimbine treatment.

8. These results showed that yohimbine is an excellent antagonist of medetomidine.
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