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ABSTRACT

Fhe neurchehavioral elfects of ketamine (0.5 and 1 mg/kg, subcutaneously)
were cxmned i 14 days-old domestic chicks using the open-lield (5 minules) and
tonie immohility lests, Ketamine decreased locomolor activity as seen by a signilicant
crense i he laency to move lrom the central square of the open-lield arena and a
decreese i the numbers of lines crossed (L5 mgdkg, 30 and 60 minules post-
pnjectvn) B comparison with control values, Ketamine also decreased vocalization
behavion, 'The depressed open-licld activity was Turther supported by signilicant
imcreases 0 the durations ol tonic immobility of the ketamine-treated chicks in
comparison witl the control group, Xylazine challenge at 5 mp/kg, subcutaneously,
two bours - fier the ketamine injections significantly increased the duration of sleep in
both ketan ne-treated groups by 59% and 100%, respeetively in comparison with the
corhiod greop The data sugpested that ketmmine at subanesthetic doses reduces open-
Aeld activiy in chicks, inereases tonic innmobility and inereases the sedative action of
sylanine.,
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INTRODUCTION

Fetmmine is 0 N-melhyl-D-aspartate receplor anlagonist used in man (1) and
avimalzs (2.3 a5 a generd ancsthetic agent wsually in combination with sedative
avalpesics, Recent reports indicate that the central nervous syslem actions ol ketamine
al subancsthet s doses are dilTerent Trom ils overt sedalive or depressant ones (4-6),
Kotamine was reported to induce cognitive dysfunctions in man allecling motor
acjustmeats (7, producing positive mood effects (8) and might mimic the memory
irpaimment astocialed with acute, but not chronie, forms of schizophrenia (9). In
la boratory anin-als, ketamine induces a variety ol behavioral elTects and might cause
neurptoxicosis eventually (10,11). Ketamine induces behavioral and regional brain
noetabelic activation wm mice (12), causes yawning in rals (13}, reverses catalepsy by
holoperidol fnoras (14), alfects tunnel maze and waler maze performance in rals (15)
ard inerenses Leomotor aclivity in mice (16) and rats (17). Ketamine mixture with
(e alpha2 agoist xylazine canses llial imprinting in chicks on day & ol age {18).
koctwmine also cossesses anticonvulsant activity in mice (19) and chicks (20,

Mthoveh the anesthetic effect of ketamine is well vnderstood in chickens, ils
eurobelaviorl effects in this species are not fully known. “The open-field paradigm
s been used o cheracterize the behavioral performance of chicks, as young chick
mcdel is suitals e Tor biomedical researches especially those related 1o elfects ol drugs
o loxicants (21-23) Using this animal model, the behavioral performance of [4-days
ol ! chicks wers exanined under the influence ol subanesthetic doses ol ketamine.
I terests s inereasing on the ellects ol subanesthelic doses ol ketamine as this drug
cirt be abused (24),

MATERIALS AND METIHONS

Plsescd, T days old, domestic broiler ehicks were housed onder standard
poaltey Pousing, conditions wille water and Teed given ad Tibiton, The chicks were
treated subculneously (s.e) with physiological salive solution at 5 mbkg body
weight (eonirod groop) or wilh kelamine T (Retalar, Parke-Davis, UL} at 005 anl
1 sngdke body weight. Ketamine injectable solution was prepared  in physiological
s¢ me solition, and he volume of administration was at 5 ml/kg body weight. The
clinice o kelanine coses was based on preliminary experiments in chicks in which
avesthetiz dosge £ (3,.25) were avoided and they did not produce overt sipns ol sedalion
it the chicks such #5 bowing ol the head, closed eyelids, immotility, decreased
distress calls o recumbeny (21,26). Aller the injection of ketamine the chicks were
menitares for the open Held activity (21-23) and the tonic immobility performance
(27}

The chicks were subjected to open-ficld activity test 30 and 60 minules aller
the ketmmine imection, , Each chick was placed alone on the center of the arena of an
open Teld box o 9di S0 em); the arena was divided into 24 equal squares and 50 g
ol wheat grains were scatiered on the surface (21). ln the open-licld test the following
b haviorad patioms were measored by bwo experimenters as desceribed carlier {21-23)
with some el ficanions:

L aleacy 1o move [rom the center sguare.

Mup ber of lines crossed by both Teet (ambulation),
Mun ber of escape jumps.

Irequency of defecations

Sconing ol distress calls {vocalization):

e
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I, 1-2 calls

2, 3+ ealls

3, = 5 calls

Scoring ol peeking belinvior

i, no pecking

1, 1-2 times

2, 34 limes

i, = 5 limes :

A ter the open-Tield activity tesl, cach chick was subjecled Lo lonic immobilily
tes (271 by holding the chick in both hands and placing it on a wooden table for 15
seconds, the hunds were then withdrawn and the ehick was timed Lo upright itsell and
standing Two hours aller the administration of ketamine, the chicks were challenged
wilth a wcdative dose (5 mgfp, s.c.) (2.25) of xylazine (2% solution, Sanoli Sanle
Nutritie Anueale, Framee), Xylsioe was dilted with physiological saline solution
anc U colune of administration was ot 5 mbkg body weight, s.c. "The lalency 1o
onzel of deep (loss ol righting rellex afier placing the chick on one side) and duration
ol fleep vere recorded.

A he experiments complied with regulations addressing animal use, and
proger atlemtion has been given (o ethical consideration towards the chicks used in the
present cudy, Continrous data were statistically analyzed by one way analysis of
varanee [ollowed by the least signilicant difTerence test (28). Non-parametric data
wire suected 1o Mann-Whitney-Ustest (29). The level of signilicance was al P=<
.03

RESULTS

T S-utinutes open-Tield activity paticms and tonie immaobility performance
ol chicks treated with ketimine ab 0.5 and T mgfhe, scoome shown in table 1 In
gereral, fetan e decreased the locomotor activity as scen by a signilicant increase in
the latere v e move [rom the centeal sgquare of the open-Beld nrena and a decrease in
the qomibers of lines crossed (0.5 mpdkg, 30 and 60 minules post-injection) in
conrparis o with control values, Ketamine induced hypoactivily in the chicks was
bost ma lested by ambulation and vocalization behaviors ('Table 2). This ellect was
lurtaer st pported by signilicant increases in the durations ol lonic immobility of the
ketomine treated chicks in comparison with the control group (Tahle 1),

Pie sylazine challenpe at 5 mg/ke, s.e. two hours after ketamine injections
signilica ihy ingrensed the durations ol sleep in both ketamine-treasted groups by 5%%
and 1007 respectively in comparison will the control group (Table 2).

IMSCLSSION

Foetamine s nowell known anesthetic in velerinary practice nsually used with
sedelive malpesics such as xylozine (2,3,25). The doses of ketomine vsed in the
present stody were neither anesthetic nor overtly sedative in the chicks (2.3,25). The
higher dose o ketamine (1 mgdp) used in the present study was much less than the
median cllectve (Mmgdkg,  intravenously)  and inedian fethal (67.9  mgfkg,
intravencosly) doses ol this drug in chickens (3). In spite of the low doses of
ketamine, the telavioral paradigms used in the present siudy delected a depressant
awclicer of
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Gable 1 Bl cts of ketamine on S-minutes open-Tield activity and tonic immobility
test nochicks

| Variabi . _ Ketamine (my/kg, subcutancously) ]
0 (saline-control) 0.5 = Lo )

e _0ih | th | 05nh | Th 0.5 h I h
Laleney o 512 512 2014 213469 | 73456 B7+53"
g

{seconds)

Lines 32016 | 30£13 916+ Tk 2018 18110
Crossed

Cscape 745 | 543 111 11 413 241

HHmps

Distress 3000|3000 [ 25005 [ 0.3403% | 1.0107* | 0.840.8%

i:ﬂ]l:\
ASeRies) . . :
I*ecking 05103 0.340.3 0.3+0.3 1. HLG 23405 0.8

(RCOres)

yefecations 2,310 | 1010 1,040 010 5103 [ 03103

onic 146 945 Gla10* | 5749 83426% | 65120*
ekl
| fseeonds)

"Signilicantls dilitrent from the respective control value, P< 0,05,
" Signilicantly dilTerent from the 0.5 mg/kg dose group ol kelamine, P<0.,05,
=8 chicks'geoup

Pable 2. Xybisine (5 mp/kg, subcutaneously)-induced sleep (loss of righting rellex) in
chick s treated two hours earlier with ketamine

Latency o onset ol sleep | Duration ol sleep
(minutes) | {minutes)

retamine
impke, subertanecusly)

Mimlinczeonivol) . |38 . . MAME . .
3 B i S £ . i :
A 48427 3445*%

‘ EE__ﬂ;i_l.::{It-h dillerent from the respeclive control VEIIIIE P= (.05,
H=8 chick/growm.
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ketawine nthe chicks. Furthenmore, xylazine challenge (wo hours aller the kelamine
acdirimisie tion revealed the supposedly subtle and residual depressamt effects of
ketamine inthe chicks. The later linding supgests that xylazine not only polentiates
the snestietie aztion of ketamine (2) but also increases its residual depressant elfects,

T e sets of open-lield activity and tonic immobility tests present novel tasks
and challo nging environment for the bird to cope with (17.21-23.30). In addition CNS
depressan.s are known o deerense ambulation and related activities in chicks and
rockenils @0 e open-Telds test, whereas stimulants might increase them (21-23.30,31).
The presqat findings correlate with the reported selective depressant elfects of
kotarvne againsl chemical-induced convulsion in chicks (20), Further, ketamine did
ned dlisrg spontaneous locomotor movement in orats (3). Similarly, in the present
study, e sponlaneous movements were nol compleiely abolished in chicks treated
willh kei nine. [ lowever, in contrast 1o the present findings, ketamine was reported (o
merzase ccomolor activity inomice (16) amd mts (17) This discrepancy could be
attnbted 1o the dilferences in animal species, dose ol ketamine and the behavioral
paredigin nsed. Limited reports are available on the behavioral elfects of ketamine in
chickens (3,018,200, The present lindings Turther add o and exiend the behavioral
character stics of subanesthetic doses of kelamine in the chicks.

i conclusion, ketmmine-induced depression at subanesthetic doses in chicks
was chasiclerized by the decrcase in the open Teld activily and increase in tonic
il y as well as jncrease in the sedative action of xylazine.
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