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Abstract . The central nervous system depressant effect of xylazine and xylazine-ketamine was studied
in chicken and mice. Intraperitoneal injection of xylazine(1~30 mg/kg) and xylazine{1~30 mg/kg)-keta-
mine(100 mg/kg) induced a loss of the righting reflex in chicken and mice, respectively, These effects of
xylazine were dose-dependent.

The results obtained were as follows |

1. The effect of xylazine-induced depression was antagonized by adrenergic antagonists having @,

-blocking activity(yohimbine, tolazoline, piperoxan and phentolamine).

2. Yohimbine was most effective in the reduction of the CNS depression by xylazine.

3. Phenoxybenzamine and prazosin did not reduced CNS depression by xylazine in both species.

4. Labetalol( @ ,, B ,-adrenergic antagonist) and propranolol ( 8 -adrenergic blocking agent) were not
effective in reducing xylazine induced depression.

5. Cholinergic blocking agents (atropine and mecamylamine), a dopaminergic antagonist{Haloperidol),
a histamine H,-antagonist{chlorpheniramine), a histamine H,-antagonist(cimetidine), a serotonergic-hista-
mine H, antagonist(cyproheptadine) were not effective in reducing xylazine-induced depression.

6. Xylazine-induced depression is mediated by @ ,-adrenergic receptors and appears not to be involved

in cholinergic, dopaminergic, serotonergic or histaminergic pathways.

Key words . xylazine-ketamine, adrenergic, cholinergic, antagonist.

M o= AYAE G Fo|gA L BE T thE vhHA o B
Yot 7, ngol, L, WFF, dUTEHR EEE
Xylazine® 9] 33 AN FFlA LR T o) o]2 71742 Y2l o] 4o A e} HE AR, A



5, nt3 9 M-l dald e FF3A w8 A A
%q' L2

H 7 A F 2 xylazine [2(2, 6)dimetyl-phenylamino)
4-H-5, 6-dihydro-1, 3-thiazine] & @ ,-adrenergic agoni-
st2A] AL calcium® FHS AAFEZ pres-
ynaptic @ y-adrenergic =& # & 2= 8} 1 norepinephri-
ned FHlE oo} A AALL YehE o 4HA
9\1‘;}' 3,4

Xylazine & pentobarbitalell ¥l &) ¥l 2 <84 7t
HAnt 2o 1A 2Eg FEa) B AA =
e fig 5 Qe OIS T4 L7 ded o
xylazinedll & A3 FFAHZ AL A} b E 7
§o] yepde} >

Yohimbine(17 @ ~hydroxyohimban-16 @ -carboxylic ac-
id methylester)- Pausinystalia Yohimabe?| | % @ alka-
loid2 A #3882 2 & reserpined} ¥)5:3}e] @ y-adren-
ergic T4 2 473402 29283 norepinephrin-
ed #2& 27HA AN FAME S oA T
A7 WA et Eg Adsnz FodddMe
xylazine®] ZgA 2 o] 8O 2 M xylazine®] #HFF
2 98 549 ¥ YA E HuY 2o FE IF
o Ygg ehdstl 58 5 dcka g8

Walter* °& 1mg/kg®) yohimbineg ®o}] ¢ A F &
B3 92 gylazineo] & FFUAAUGAAE &
A3 29 4 921 piperoxan, phentolamine, tolazoline
% xylazineol ohs] 2¥z8-g Jetdckn By
Roger$} Nicholas'®& yohimbine 0.125mg/kg & 7Holl 8
WAl g A Agage) gt ol AT B
4o m, Joanne$t Hatch’E A A Aol Al doxapram
7} 4-aminopyridine & ¥ ¥ A 3 xylazine® Z1 A &3}
of & A AFasE Yehdoia sk Walter!
¥ xylazine(2. 2 mg/kg)®} pentobarbital(14 mg/kg)E& *¥
B3] w3 A7 F yohimbined FAF 27 FFAH
olgt& st 3 30~78% 2 FAETAE YepATtD
B3 QAr}k. Jack" & ot @7t 7 2ol xylazine (0.
2mg/kg) 7t ketamine(1~1. 5mg/kg)& FH T F tolazol-
in(0.5 mg/kg) & F9§ A} xylazine® ketamine] 3
A atgo] AA A ZA3H T, Rogersh Nicholas&
o]l xylazine® 2 AR A2l ¥ 4-aminopyridine (0.
6 mg/kg) 3} yohimbine (0. 25 mg/kg) & F i A= 4
33 e 32 gL el Aok o} Zahner'*e A
o xylazine (2. 2mg/kg) & S ¥ Y447} ©2&
o yohimbine (0. 03, 0.1 & 0.2 mg/kg), 4-aminopyridi-
ne(0.3, 0.6 & 0.9 mg/kg) 2831 doxapram(0.5, 1.0,
2.0 & 4.0 mg/kg) ¥ F934 xylazine® F5473 A<t

axo] dis) 42 2gaAs vy ded 2
FAES U5 5o gig 271K o) ¥ g o7}
a37t o $£9o1, yohimbine 0.2~0.4 mg/kg %
A7} 78 B3z g¥sa 3ok McGrath®} Gros-
"% ketamine©o] #olelel vlA = W AFE A o B
2392, Steve John>¥ xylazine® ketamine©] 7§l
"X = A F o] s Hustgch

Kylazine @522 nfH EH 0 2 AMEAl M9, A&
dgAE, TE, 4 5 A 7hA FF4E JERA )
o) 7ol ketamined 7ol A 83t A}8-3H=H Ric-
hard™®el] 2)8}H ketamine® xylazine S Q%o $of &
ZA 7} xylazine @5 FA Aut49) Heto] A
Z 23R 2 ketamineS A AE o= 433 &
gk 3929, Bensone' = 7Rl cardiopulmonar-
vy effectsell di3l] d 73t

T2tA xylazine¥®} ketamine F 7HA & @5 £+ B4
sk} Wotel ot Ao FA3te ntF Ao F27t a
s-adrenergic 822 Ao 97 AJA) £& ohE A
AHER =Y B o o5 9} xylazine-ketamine
g Rz A3 F5A 48A &l xylazined] 534
AAgALo v e AHE Yol 7] Y3l 2 F¥
o Jstgrh

Mz S

ZAISE . A Fo] 20~30g F=5H = ICR ¢3R 4H
¢} A% 4~6U % 5= Leghomn ¥ obe] (45~65g) & -
FrEQol AR 4 F2 4~570tE] HA
At FE9 Boe AF 10gF FHEF0] 0. 1= A
3to] BFEA S

AU ofetitge| £ | F3 A A A dA Y o
3 £ ejol B0 AL A WAL Lol n o]
J10E Z2ARA3AT. AP 24 1040 2.F 44] A}
ool 28 FollA o]Fojgon HH2re 24+1T
7} FA #X 8t xylazine(10mg/kg)& F317] 10
A BYGEEL FoAsRn, AN E xylazine
wo gy A w7 doluR] o2 E xylazine
ketamine(100mg/kg) & FAlo] §oA8 e vt & Fx 3}
PR

Aol A 3-&A) vlm37] st o AH FEF
o &A1& upro| Al AA sk

Ay A#e Wolglol e xylazine(10mg/kg) &, A3
o) A = xylazine(10mg/kg) ¥ ketamine(100mg/kg) & ¥
A g 2P o2 83, HEFNA 9 righting refl-
ex 24 7]1HE 1022 89 7| Hajze AE
2 vaste] WEgz el



APAA 9 F4 2 (T-test)2 Microstat Statistic
Program Package (Mic. State Uni, USA) & o] &3} 4
ER LS A=

AEUH
WAA : Xylazine HC1{Rompun, = nloldetE,
=)

Ketamine HCl(Ketalar, 5343, 3t=)

a ,-adrenergic -84 3 %E !

Yohimbine HCI{Sigma, Chem. Co., USA)

a -adrenergic 5% 3 FE !

Prazosin HCI(Sigma, Chem. Co., USA)

a | ;-adrenergic F&A B3 F .
Phenoxybenzamine(Sigma, Chem. Co., USA)
Piperoxan HCI(Sigma, Chem. Co., USA)
Phentolamine HCI(Sigma, Chem. Co., USA)
Tolazoline HCl(Sigma, Chem. Co., USA)

B -adrenergic 584 B 4E !

Propranolo HCI(Sigma, Chem. Co., USA)

Histamine-H; &3 3% !
Chlorpheniramine maleate(Sigma, Chem. Co., USA)

Histamine-H, &4 8- %FE .

Cimetidine HCI(Sigma, Chem. Co., USA)

Histamine-H;, serotonergic <+8-# 23}& :
Cyproheptadine HCI(Sigma, Chem. Co., USA)

Dopaminergic 583 $3J & !
Haloperidol(Sigma, Chem. Co., USA)

Muscarinic 4843 23 F& !

Atropine sulfate(Sigma, Chem. Co., USA)

Nicotinic 83 4 %FE !

Mecamylamine HCI(Sigma, Chem. Co., USA)

g 3

HOR2|OIM xylazine?] BFLZ A/US Y ! goteld
xylazine & 10mg/kg S F 3l ojo FF AN
AAN T 3 2~4 82 YeERGr] AFsig e ai)
o} FANE D7 A AL Addo] Yehy] Al 2
v 1 AEE Pl vt Jepoh(Fig 1).

HO2|0IM xylazine2| SFAA AetF Mol Cifst ad-
renergic 2| SM4%4E2| §2 : a ,-adrenergic T8
A ®H °FE<Q yohimbine2 3 kg 0.0lmg ©] 3ol
A] piperoxan, phentolamine®} tolazoline& 22} 5mg/kg
o] /el A xylazine®| 9} A ¥ukAl 24 e L,
yohimbine g A% kg@ lmg FA A xylazineo] o3 A
kAl £4o] YeEhA] gttt dxA oz g a-
85 B FEQ prazosin xylazined] AHE F4A

100(—

Duration of loss of righting reflex in min.
Y
S

Xylazine mg/kg

Fig 1. Dose-response of xylazine-induced loss of the
righting reflex in chicken. Xylazine (1-30mg/kg) was
injected 1p. in the 4 to 6-day-old Leghom chicken
weighing 45~ 65g. Fach value represents the mean
S.E. for 4~5 chicken.
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Fig 2. Dose-response of xylazine-ketamine-induced loss
of the righting reflex in mice. Xylazine (1~ 30mg/kg)
was injected ip. concurrently with ketamine
(100mg/kg) into female mice weighing 20 to 30g
Each value represents the mean+S.E. for 4 mice.
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Table 1. Influence of adrenergic antagonists on xylazine(10mg/kg)-induced loss of the righting reflex in chicken

Duration of loss of

Primary type Dose the righting reflex
Pretreatment of antagonism mg/kg % control
None(Control ) 100
Yohimbine a-2 0.01 56+1.6*
0.1 53+2.3**
1 0
Piperoxan a-1, a-2 5 36+3.5%*
10 24+6.1%*
Phentolamine a-1, a-2 5 60+4.2*
10 43+4,4**
a-1, a-2 5 39+3.8%*
Tolazoline 10 43+3.0"*
a-1 5 113£7.4
Prazosin 10 133+2.1
a-1, B-1 10 8645.9
Labetalol 20 7610.8
B-1, B-2 15 95+1.6
Propranolol 25 150+6.8"

* { p<0.05, ** ! p<0.001 when compared to the xylazine(10mg/kg) control.

Each value represents the mean+SE. for 4 to 5 chicken.



Table 2. Influence of histaminergic, serotonergic, dopaminergic and cholinergic antagonists on xylazine (10mg/kg)-induced
loss of the righting reflex in chicken

Duration of loss of

Primary type Dose the righting reflex
Pretreatment of antagonism mg/kg % control
None(Control) 100
Cimetibine Histamine-Ho 10 150+1*
20 152+7.9*
Chlerpheniramine Histamine-H, 5 96+5.3
10 63+8.5%
Cyproheptadine Histamine H; + 5 105£1.9
Serotonergic 10 132+0.9
Halopenidol Dopaminergic 5 7549.8
10 66+5.4
Atropine Muscarinic 15 105+2
25 110+5.3
Mecamylamine Nicotinic 15 90t2.6
25 95+5.5

* . p<C0.05 when compared to the xylazine(10mg/kg) control.

Each value represents the mean+ SE. for 4 to 5 chicken.

Table 3. Influence of adrenergic antagonists on xylazine(10mg/kg) -ketamine (100mg/kg) induced loss of the nighting re-

flex in mice
Duration of loss of
Primary type Dose the righting reflex
Pretreatment of antagonism mg/kg % control
None{Control) 100
Yohimbine a-2 0.1 10545
1 56+8.0*
3 46£8***
5 28+5%**
10 28+8***
Tolazoline a-], a-2 5 60+6.1*
10 36+2,1%**
Piperoxan a-1, a-2 10 4049, 4% **
20 2042, 2%**
Phentolamine a-1, a-2 5 51+8.3**
10 6316.4
Phenoxybenzamine a-1, a-2 5 7315.4
10 73+8.3
Prazosin a-] 15 631+9.1
25 67+5.2
Labetalol a-1, #-1 15 94151
25 8217.9
Propranolol B-1, B-2 5 105+4.5
10 120+6.9

* 1 p<0.05, ** : p<0.025, ***  p<0.001 when compared to the xylazine(10mg/kg)-ketamine(100mg/kg) control.

Each value represents the mean+SE. for 4 to 5 mice.



Table 4. Influence of histaminergic, serotonergic, dopaminergic and cholinergic antagonists on xylazine (10mg/kg) -keta-
mine (100mg/kg) induced loss of the righting reflex in mice

Duration of loss of

Primary type Dcse the righting reflex
Pretreatment of antagonism mg/kg % control
None(Control ) 100
Cimetidine Histamine-H, 15 79+3.5
25 1341+9.1
Chlorpheniramine Histamine-H; 10 741+9.9
20 82+2.4
Atropine Muscarinic 10 69+1.5
20 6717.8
Mecamylamine Nicotinic 10 70£2.5
20 82%0.4
Haloperidol Dopaminergic 1 143+3.2
3 111+2.8
5 196:+2.9%**
10 283+9.4***
Cyproheptadine Histamine H; + 5 155+6.2%*
Serotonergic 10 208+9.8%**

*# 1 p<0.025, *** : p<0.001 when compared to the xylazine(10mg/kg)-ketamine(100mg/kg) control.

Each value represents the mean=S.E. for 4 to 5 mice.

Table 5. Influence of pharmacological antagonists on ketamine (150mg/kg) induced loss of the righting reflex in mice

Duration of loss of

Primary type Dose the righting reflex
Pretreatment of antagonism mg/kg % control
None(Control) 100
Yohimbine a-2 1 0**
3 o**
Phentolamine a-1, a-2 10 280+5**
Haloperidol Dopaminergic 1 91%6
3 0
5 185+0%*
10 419+0**
Chlorpheniramine Histamine H; 5 8410
10 8514
Atropine Muscarinic 20 88+1
10 82+38
20 73+4
* % n<0,001 when compared to the Ketamine(150mg/kg) control.
Each value represents the mean+SE. for 4 to 5 mice.
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Table 6. Influence of yohimbine on xylazine-ketamine induced loss of the righting reflex in chicken and mice
(mean+SE.)
Dosage of Duration of loss of
yohimbine MAT the righting reflex
Animal mg/kg (min) %
Chicken 1 5.2 25%4.4
Mice 5 18.79 21+6.6
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