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Abstract. Xylazine hydrochloride is a widely used analgesic, sedative and muscle relaxant
agent in veterinary clinic.

Yohimbine hydrochloride and 4-aminopyridine are known as antagonists of xylazine hydrochlo-
ride,

This paper was investigated to know that the effect of xylazine hydrochloride, yohimbine hy-
drochloride and 4-aminopyridine, and that whether or not antagonism of yohimbine hydrochloride
and 4-aminopyridine to xylazine hydrochloride-induced effect on gizzard motility in chicken,

The results were as follows, ‘

1. After xylazine hydrochloride administration, the gizzard motility in chicken was instantly
inhibited in relaxation state, and this state was prolonged in proportion to increase of dose.

2. After yohimbine hydrochloride administration, the gizzard motility in chicken showed
increase of contractile frequency,

3. After 4-aminopyridine administration, the gizzard motility in chicken was gradually reco-
vered next to decrease of contractile amplitude and frequency.

4. After the combination of yohimbine hydrochlqride and 4-aminopyridine administration, the
gizzard motility in chicken showed increase of amplitude and radical increase of frequency,

5. After xylazine hydrochloride administration, the relaxation time was shortened by yohimbine
hydrochloride, 4-aminopyridine and the combinatiop of yohimbine hydrochloride and 4-aminopyri-
dine,

In conclusion, the gizzard motility in chicken was inhil?ited by xylazine hydrochloride, and

this effect was antagonized by the combination of yohimbiné hydrochloride and 4-aminopyridine.
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Fig.1. Normal gizzard motility in chicken.
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Fig.2. Normal gizzard motility in chicken.
Body weight : 1. Okg.

Fig.3. Normal gizzard motility in chicken,
Body weight : 1. 6kg.

Fig.4. Normal gizzard motility in chicken,
Body weight : 2. 3kg.
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Fig.5. Effect of xylazine hydrochloride on gizzard miotility in chicken,

Body weight : 1. 8kg.

Dose : xylazine hydrochloride : Img/kg B. W.

A : 70minutes after xylazine hydrochloride administration,
B : 170 minutes after xylazine hydrochloride administration.
C : 220 minutes after xvlazine hydrochloride administration,

Body weight : 1. 4kg.
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Fig.6. Effect of xylazine hydrochloride on gizzard motility in chicken,

Dose : xylazine hydrochloride : 3mg/kg B. W.

A : 150 minutes after xylazine hydrochloride administration.
B : 250 minutes after xylazine hydrochloride administration.
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Fig.7. Effect of xylazine hydrochloride on gizzard motility in chicken,

Body weight : 1. 4kg.

Dose : xylazine hydrochloride : 5mg/kg B. W,
A : 200 minutes after xylazine hydrochloride administration.
B : 290 minutes after xvlazine hvdrochloride administration
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Fig.8. Effect of yohimbine hydrochloride on gizzard motility in chicken,

Body weight : 1. 4kg.
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Dose : yohimbine hydrochloride : 0. 17mg/kg B. W.
A : 100 minutes after yohimbine hydrochloride administration.
B : 150 minutes after yohimbine hydrochloride administration.
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Fig.9. Effect of 4-aminopyridine on gizzard motility in chicken,

Body weight : 1, 5kg.

Dose : 4-aminopyridine : 0. 4lmg/kg B. W.
A : 140 minutes after 4-aminopyridine administration.
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Fig.10. Effect of the combination of yohimbine hydrochloride and 4-aminopyridine on gizzard motility in

chicken,

Body weight : 2. 0kg.

Dose : yohimbine hydrochloride : 0. 17mg/kg B. W.
4-aminopyridine : 0. 4lmg/kg B. W.

A : 150 minutes after the combination of yohimbine hydrochloride and 4-aminopyridine administration.
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Fig.11. Effect of yohimbine hydrochloride on gizzard motility in chicken pretreated with xylazine hydrochlo-
ride.
Body weight : 1. 5kg.
Dose : xylazine hydrochloride : 3mg/kg B. W,
yohimbine hydrochloride : 0. 17mg/kg B. W.
A 1 60 minutes after xylazine hydrochloride administration.
B : 120 minutes after xylazine hydrochloride administration.
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Fig. 12. Effect of 4-aminopyridine on gizzard motility in chicken pretreated with xylazine hydrochloride.

Body weight : 1. 4kg.

Dose : xylazine hydrochloride : 3mg/kg B. W.

4-aminopyridine : 0. 41mg/kg B. W.

A : 60 minutes after xylazine hydrochloride administration.

B : 130 minutes afier xylazine hydrochloride administration,

C : 200 minutes after xylazine hydrochloride administration,
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Fig. 13. Effect of the combination of yohimbine hydrochloride and 4-aminopyridine on gizzard motility in

chicken pretreated with xylazine hydrochloride,

Body weight : 1. 4kg.

Dose : xylazine hydrochloride : 3mg/kg B. W.
yohimbine hydrochloriae :0.17mg/kg B.W.
4-aminopyridine : 0. 4lmg/kg B. W.

A : 120 minutes after xylazine hydrochloride administration,
B : 170 minutes after xylazine hydrochloride administration,

=7 B9 0.93% v FHAHez wlEdm
4 9 xylazine hydrochlorided % kg3 3mg$
SWE Foste] THEFTE FAG2 olgw A
Al xylazine hydrochloride Fo ¥ <F 60%olA] 4-
aminopyridineg % kg7 0.41mgd APz Fo
3% 4-aminopyridine o] A ¥ TR Wkl A
o.m xylazine hydrochloride ¥ 3 oF 130%-ol 4] ¥
AFo] 12.5cmE Wepl o] 5317 A %3te] xylazine
hydrochloride §o] F <F 20004 2 Fe] 13.5cms}
vzt $9 0.83] % e o] xylazine hydrochloride
Fo Aol A2 3533 (Fig.12).

22| 2%0 it xylazine hydrochloride®} yohim-
bine hydrochloride2} 4-aminopyridine2| 28X & 2|
ABXE  Z-EF] HFo] 12.5cms} WIEs} 7
153 % e} Ao BEdn A8 4 xyla
zine hydrochloride® A% kg% 3mgs =52 F9o
] THEEFE FA2 oj%s Aol 4 xylazine
hydrochloride $¢ ¥ <F 60%o} 4] yohimbine hydro-
chloride$} 4-aminopyridined A% kg% 27 0.17mg
3 0.41mg s EFRSS Y2 Fo3}d 2HEFLS
yohimbine hydrochloride®} 4-aminopyridine) &%)
A %ol #IF xylazine hydrochloride $¢o] A3 §A}
A AZo] 12.3cm, HlEZ} 2 0.93 2 Vel
4-238}7) A &A3}e] xylazine hydrochloride %o % <f

120801 4 £ ol % AlE A%o] Hgom xylazine

el
ol
M
=
of

hydrochloride §of 3 oF 170804 AZo] 12.4cm}
Wl 57 B2 1.53 % Jeldw xylazine hydrochloride
o A9 A2 3 L33 o} (Fig.13).

o &
e 2 dAsty &Aoo T ok W
ool 59 WEE d¥o] Sl wekd Atad

thz sl @ madd mebds ANe sl F
o Wlxst F71 58 paddzn gk (Swenson, 19
77; Akahori, 1969; Akahori, 1968).

¥ Al A B FHsA 4L FHA THEE
£ AHEd AFo] FAETFE 59 Wxst 3hadt
e uk ol o] FoEA Y FHUEsL 3
&%t B3(Akahori, 1968)9} U 35},
g9 e 2AAA S Fagdde] ANE wx
AE v 2RAAAE e} pFEAI SlofA o) F «
o 3FEAE AFed 25 A9 AFE FEAE
ARGz dHA Az, FaFARAE AAAF
2PAFAH AAAFE $29 FAAZA e muse
arinic #4419 4737 % AF—TAYFA Qe o
cotinic =447} ) =6 muscarinic &AL =530
92 F] $5& BN FAA 2 H(Gilman,
1985; ©| -7, 1984).

3, xylazine hydrochloride &= 9]

3

i

el A W



g AgFE A%, A4 2 THelgdezd z A
3Fefo 2= yohimbine hydrochloride$} 4-aminopyri-
dineo] @84 glen o8 AFAEL xylazine hyd-
rochloride 7} F2 FZ2AAA| A olzaldalFE4
aFEAE ATH oA A5 D A4S fuste, o}
28] L 9o cholinergic, serotonergic, dopaminergic,
A ol
= FL3 . B33kg o= (Ruskoaho 9} Karppanen,
1984; Kitzman 5, 1982), Hikasa(1986)+
hydrochloride o] ¢]3te felEls FE7} ol=dddd
A& a adofe] 9ste] Aty Badgct.

Yohimbine hydrochloride & 34 ofz=alda F%F
A a,TEAE A ez Atdts| 2 9o choline-
rgic, serotonergic, dopaminergic @ y-aminobutyric
acid 84| & =gtslE 2-2o] ¢ o xylazine hydr-
ochlorideo] &j3}e] ftsl zF 2 AR L A3tz
@32 gl (Hatch %, 1985; Wallner 5, 1982; Kitz-
man 5, 1982; Taylor 9} Mir, 1982).

4-Aminopyridine & ZF ¢ L FFolA AHAL &
geta &8 9l(Schafer, 1973), 4-aminopyridine
d F9 AEL FRAAAE AT Aoz ol
AFol & acetylcholine o] FAHL FEF 2 dtol &
£ o8 AAALEAY {5 FAFHH ol & 7A
o] xylazine hydrochloride ol $&}3led fidl A5 9
A4S AFectE Bys} 9o (Durant Z, 1980; Bo-
wman 3 Rand, 1980).

=3} yohimbine hydrochloride®} 4-aminopyridine
o] B§A| A= A9} 4ol A xylazine hydrochloride o
gt ARG o) E 7 FEY FEFArr} iAo
2 288 ctE B2art 9 ok (Hatch %, 1985; Cronin
%, 1983; Wallner %, 1982; Kitzman %, 1982).

W AE of A xy]azme hydrochloride %o} 3 & Z9]
+FL )"l A JAHUAo oo A%HA
e FEY FEHFE FAA gl dFEHAE
d o]#g AR Mol FRAAAL JA st He
%ol viste] o] B rin A=}

#99-%o] ts]A yohimbine hydrochloride $of %
&9 wEst F/E9E d ok ol=dddFF
A af&AE AFsE Fgo 3td A ZHE
EE ARA W 2gAAS w548 FYel A
oA Aoz FAZFAY FHgo] FrFozA
FZ9 Es F/EA G2 Aol ==, 4-aminop-
yridine $¢f ¥ %2 A& Q=L ghaEo] o%
g F A7te] AFAF] wet AAA oz HEHAYE
¥} o] 4-aminopyridine of] 93}e] FAFFA A7

-adrenergic, H,-histaminergic ¥ opioid 4%
48

xylazine

N

Zetoll 4} acetylcholine & f-2]7} 7o g f2l4
acetylcholine of] &J3fed T 98] 2FAe] ZFrlHez
= Ao 23H AAHE d e A7) e
o2 Bol 4-aminopyridine o] Y FFo] v =
o ko]l = acetylcholine$leo] olxzddalzxEd A4
2ol A §-2] % catecholamines &) #£o] © =24
$9 Aol ohdr} Fage,

=3} yohimbine hydrochloride®} 4-aminopyridine
o FHANFA £ FHUES FAY S5 o 2ol
S20] A%o] ZrhhgEn wEst ABe] Zrh%o)
yohimbine hydrochloride o] 23l Zr7}Z v} 3 Ao
2 Mol 2985 e EFAAY 342 yohimbi
ne hydrochloride ol 2]3 ol=al el AFA4 a4 2
Z=17+-8-5 4-aminopyridine off 9} ko] 417 o] 4
Agol FPAen Fa3d
yohimbine hydrochloride @ 4-aminopyridine ] z}7¢

GEFqu v}t Fo1E07] WEes A7hEs B
A ] FAE% 4-aminopyridine o] 2)3ted f2) =+ ace-
tylcholine £]o] catecholamines ¢] ¢ 3F& yohimbine
hydrochloride of 218t ol g G2l AE4 a 839 =
wzh-gol 3t EFAAFAANNE 29F 2
Al GFE v]X A Kk Aol opdsl Az

%%, xylazine hydrochloride Fojof] 93 Z9$%
9 o] A4 7L yohimbine hydrochloride 9 4-am-
inopyride o 2]&}] 2}2F ©&= 9] 52 yohimbine hydr-
ochloride %o 7} 4-aminopyridine $of B} o] kx| <-4
- o wol dEAZ G o]#d AAER W Fo
Xo} xylazine hydrochloride 7} %] 9-%o) n|xx =

& yohimbine hydrochloride &] of=adal 4%4 a
FEAE AFs A&l A A= 1 4-aminop-
yridine 8] F2AAAATH o] RIS Ezhal
724 ool A f2% acetylcholine off 2 &k Z-gol 2
sl Adctn Ao,

3} xylazine hydrochloride o] &3l 28] $%¢] o
9+¢] A &= yohimbine hydrochloride £} 4-aminopyridine
o ERAANTA A% o dAAE FA9 £28 et
Wr] FEEd e oleld F8£e yohimbine hydroc-
hloride of] 2]%t ol=# ¢l FE A aF£A)9 izl g
3} 4-aminopyridine of] 2|3} 2204 A 9] A+F L o
HipztAldarerol A fel® acetylcholine o] 2F4-0] A
2 95Aoz Agstd Yol Az 2w,

cjA9l A2 xylazine hydrochloride, yohimbine
hydrochloride & 4-aminopyridine 0] %2] T¢]-2%
oA 71 A A 2 dgutez s JFsA AF
T = fdov o 2y otzddAFEN aF

r
O

2

F2]= acetylcholine 2}



43¢} cholinergic, serotonergic, dopaminergic, S-
adrenergic, H,-histaminergic, opioid % y-aminobut-
yric acid 84 5 o8] FE&A/ Aol F55
W o)E 58A9 AA4 Al Foz ¥ BE

Q79 AEs} ol FolAck Aekx AT
2 e

Fo) A AE, AY 2 ZFolske] Aoz
8 AbgsE s Agoko
2 927 yohimbine hydrochloride @ 4-aminopyrid-
ineo] To] TEFol oWy JFL vAErtg
xylazine hydrochloride 7} ¢ $-%Fo} n|X & ZF-&d
t}sle] yohimbine hydrochloride @ 4-aminopyridine
o) AA oz AgAeAY RE Yolus] sl
AL Feigd v 2 AFE g 2o

1. Xylazine hydrochloride & %o{3ld +HLTL
olgt®l Aejol A A=Yz FE9 LL Zr13o

xylazine hydrochloride 9} =

upel o] skel AFAZE A=A

2. Yohimbine hydrochloride & $o{3}d Z9 &%
L 59 AFZo = £ Wt Aot 59 H=
= ek e

3. 4-Aminopyridine & o3l ZYL-EFL 59
AZg W57} el oyl ¥ A Aoz K3}

%t

4. Yohimbine hydrochloride ¢} 4-aminopyridine ]
FPAAE RS 2ALEL 59 AFe] 47
A8 e FAT 2718 il

5. Yohimbine hydrochloride, 4-aminopyridine 2]
7z} okE-3} yohimbine hydrochloride ¢} 4-aminopyrid-
ine 9] EFAA)E X5 xylazine hydrochlorides] 2]
B 29859 o AAEARE SFAAT

o}Ae] Axtg xylazine hydrochloride 7t &9 24
25 Aste] JAALo] YL IoH, o] 44
2-L.2. yohimbine hydrochlondeR]- 4-aminopyridine
o ggAAd o3t 2gLE & 5 AR+

donss
Akahori, F,, Matsuura, M. and Arai, K. (1969)

Studies on the movement of the alimentary
canal, [[. Movement of the gizzard of chickens
under starvation, Bull. Azabu Vet. Coll., 20:
1~8.

Akahori, F., Matsuura, M, K. (1968)
Studies on the movement of the alimentary

and Arai,

canal, . Changes in the movement of the

gizzard with growth of chicks., Bull. Azabu
Vet, Coll,, 18:73~82.
Bowman, W.C. and Rand, M, J.(1920) Textbook of

Pharmacology. 2nd ed., Blackwell Scientific

Publications, Oxford London Edinburgh Melb-
ourne, p.17, 50.

Cronin, M.F., Booth, N,H,, Hatch, R.C. and Bro-
wn, J.(1983) Acepromazine-xylazine combin-
ation in dogs: Antagonism with 4-aminopyri-
dine, and yohimbine. Am, J. Vet, Res., 44:
2037~2042.

Day, M.D. (1979) Autonomic pharmacology experim-
ental and clinical aspects, Churchill Livingst-

one, New York, p,192.

G.E. and Evanson, O.A, (1972) Inhibition of

gastric motility by duodenal contents of turk-

51:1625.

and Katz,

Duke,

eys. Poultry Sci.,

Durant, N.N,, Lee, C. R.L. (1980) 4-
Aminopyridine reversal of sympathetic gangli-
onic blockade in the anesthetized cat. J. Ane-
sthesiol,, 52:381~384.

Gilman, A.G., Goodman, L.S.,, Rall, T,W. and
Murad, F.(1985) The pharmacelogical basis of
therapeutics, 7th ed,,
Co. Inc., New York, pp.72~109.

Goldberg, M.R. and Robertson, D, (1983) Yohimbine:
A pharmacological probe for study of the e,-
adrenoreceptor., Pharmacol, Rev., 35:143~180.

Hatch, R.C., Kitzman, J,V., J.M. and
Clark, J.D.(1985) Antagonism of xylazine
sedation with yohimbine, 4-aminopyridine, and

Am, J. Vet, Res,, 46:371

Macmillan Publishing

Zahner,

doxapram in dogs.
~375.
Hikasa, Y. (1986) Antagonism of the emetic action
of xylazine by a,-adrenoceptor blocking agents,
130:229~235.
H. (1976) Pharmacology. 5th ed.,
325.
Kitzman, J.V.,
Wallner,
sedation by 4-aminopyridine and yohimbine in
cattle, Am, J, Vet. Res,, 43:2165~2169.
Ruskoaho, H. and Karppanen, H, (1984) Xylazine-
induced sedation in chicks is inhibited by opi-

Eur, J. Pharmacol.,

Itoh, Eikodo, p.

Booth, N.H., Hatch, R.C. and
B. (1982) Antagonism of xylazine

ate receptor antagonists, Eur, J. Pharmacol.,



100:91~96.

Schafer, E, W, JR,, Brunton, R,B. and Cunningh-
am, D.J.(1973) A summary of the acute tox-
icity of 4-aminopyridine to birds and mammals,
Toxi, Appl. Pharmac., 26:532~538.

Sturkie, P.D.(1976) Avian Physiology. 3rd ed.,
Springer-Verlag, New York Heidelberg Berlin,
pp. 192~193.

Swenson, M. J. (1977) Duke’'s Physiology of Domestic
Animals, 9th ed.,
Ithaca and London, pp.359~362.

Taylor, J.A. and Mir, G.N, (1982) Alpha adrenergic

Drug Dev,

Cornell University Press,

receptors and gastric function,
Res,, 2:105~122.
Wallner, B.M., Hatch, R.C., Booth, N.H., Kitz-

man, J.V., Clark, J.D. and Brown, J, (1982)
Complete immobility produced in dogs by xyl-
azine-atropine : Antagonism by 4-aminopyri-

dine and yohimbine, Am, J. Vet, Res,, 43:

2250~2265.
o] ¢-F (1984) <4=j&7ts), AUTEEAL AL, pr.6l~
109.

MR, wWifex, A’ B5(1985) MEEAE. 0k
H, HEu, p.132.

BEBA, FEXHE, FHPF(1968) BIEFFCHTS
EROWE. 5 EBR7z= —VKBOHHEE
T Li39 BE. Bull. Azabu Vet. Coll., 18:
61~72.

FAEFHX(1957) MEEBNERIC L 5 #EET E5HN
HEo e HAREEBE, 53:1119~1124.




