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Abstract

BACKGROUND: Using broiler chickens as an animal model is common in basic scientific research conducted in the
laboratory. In this context, one of the significant challenges in scientific research on birds is administering appropriate
anesthesia. Anesthesia in birds carries many risks. To address this issue, medication should be administered based on
the physiology and anatomy of birds.

OBJECTIVES: This study aims to compare the effectiveness of injection and inhalation anesthesia methods and drugs
in broiler chickens for stereotactic brain surgery to identify the most suitable anesthesia method for birds.
METHODS: The present study was conducted on 36 male broiler chickens of the Ross 308 breed, all 21 days old, with
an approximate weight of 750 g. The birds were randomly divided into three groups: group “ketamine-xylazine,” group
“ketamine-midazolam,” and group “isoflurane,” with each group containing 12 chickens. In groups “ketamine-
xylazine” and “ketamine-midazolam,” the anesthetic was administered intramuscularly (in the pectoralis muscle),
while in the group “isoflurane,” it was administered via inhalation. At the end of the study, the duration of induction,
maintenance, and recovery from anesthesia was evaluated in different groups.

RESULTS: Our study revealed that injectable anesthetics caused the chickens to exhibit emotional and abnormal
movements upon waking up. The induction of anesthesia achieved with two combinations of ketamine-xylazine and
ketamine-midazolam took between 2 and 4 minutes, while it took 1 to 2 minutes when combined with isoflurane.
Recovery in the first two groups was prolonged, whereas in group “isoflurane,” it was rapid and smooth.
CONCLUSIONS: Analysis of the recorded data and assessment of anesthesia quality in various groups indicated a
preference for using isoflurane over other groups evaluated in this study.
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Figure Legends and Table Captions
Table 1. Grading the quality of return from anesthesia (Recovery) in broiler chickens.
Table 2. Quality of return from anesthesia in broiler chickens (n=36).
Figure 1. Using a tracheal tube for the maintenance phase of inhalation anesthesia in broilers.
Figure 2. Comparing mean and standard error of recorded time for the induction of anesthesia in three studied groups
of broiler chickens. Different letters indicate significant differences between groups.
Figure 3. Comparing mean and standard error of recorded time for maintaining anesthesia in three studied groups of
broiler chickens. Different letters indicate significant differences between groups.
Figure 4. Comparing mean and standard error of recorded time for anesthesia recovery in three studied groups of
broiler chickens. Different letters indicate significant differences between groups.

Journal of Veterinary Research
81


https://jvr.ut.ac.ir/
https://jvr.ut.ac.ir/
https://jvr.ut.ac.ir/
mailto:Amin.Rahdari@mail.um.ac.ir
mailto:Farshidhamidi@um.ac.ir
mailto:s.ghasemi@um.ac.ir
https://jvr.ut.ac.ir/
https://ut.ac.ir/
https://doi.org/10.22059/jvr.2024.369503.3409
https://doi.org/10.22059/jvr.2024.369503.3409
https://creativecommons.org/licenses/by/4.0/

S ols Ol aloxo ﬁl

Homepage: jvr.ut.ac.ir M

iyl allio it oo ol olals ol L

M=AQ Y LY ol VA 6,90

L Slicswl 5 p¥ g 3lamo— cumoliS o 31— ool (1 )3 (oot L 55 donmnt Lo
95 Az g2 )0 (g0 (oSl yiwl plxil (> (o 59l89 1 5 ool
" ol dilows 07 gunnn sl 9 L5 (g 5100l cyal
Ol o cdgivo wgo 8 olSils o S jaols oaSCiils disgol iils!

Ol cdgutio cdguivo g 5 ol o K5 jcols oSty ol pgle 09,57
Ol o cdgiio | g 8 oKl o S jals oSl ool slos o (oS g Cuiiligy — lSilo,0 pole 0,5

VE-Y olo sl Vigh iy gyl VY ole g ¥ il yo g,
d-' 10.22059/jvr.2024.369503.3409

oS>

2 ot OMSie 5 (S cdiia) ol 50 el gl oitolej] jo il ele GlaEmg o s Joe Gleieas S slaazg> l eolanl raxillue diow )
‘53_5)10 b J&w.n u.:l J.> t_;l)x oo o|)4,.m 6&[:) s_;l)]a} L ulfd.:).: 5o 6..:5.@‘,:.) ML\‘SA u9l!a.n 9 Cwlie 6»)94(\.1 ﬁl}u‘ ‘ULfJ.:)J S490,0 Gdc Lglmu.JLxﬁ
clin (29)3 1255 0355 Iy pslaeds (Sihe (ST il plonil (sl (355 Slaaz sz o (Blasial s ()5 (hstn (2951 Slap)) dmlic i dun
el B8 50 (SBgtem i

ssbts O ad el 0 5 VB (oo 85 (59 5 ((F9) YY) bt (o LY A Gl 815 5 (865 g ez g xS Y (59, 0 polo aslllae 15 09,
9 €03kl - ealSY 09,5 )3 Kl polg b 09,5 g pVgslane - eliS 09,5 K ) - naliSY 09,5 WS T el QU VY 095 w4y (Sola
M ey )5 slel 5o 0 g (Blivinl g0t €l )l 09,5 10 g (aomw alae (39,9) (Dlae )50t (LDoem 9515 «pYgjle - (el
205 o)l Hie glrog S 30 (gt 3l iS5l 5 5SS

st Gl 0o T el iggs pllas (o laazgr soleyid g Sl Gl > alil el pol> anlllas [0 5,5 bstm slog,lo l eolatul gl
S| CEEl os 4kE Y Y el il b Ll o a5 Iy gy die3s ¥ B Y s pYs5 ke - meliS g il - meliS S 5 50 Lags ool
g ookl 5 @ €olslignl 09,5 10 &S (90, 39 935 Jsl 095 Y )3 (Ao

lrog S 50 4 Cand 1y ol slg ! 51 oolatul og )l waliie (sbvog )5 30 cigtm CoinS byl s eadiind glaosls )y y 12U (6 S Az
ol slid pols aslas ;o Sbjls 90

OeellS (895 az gz« Slartul (hse (slignl e (aSUg il 1galS Slols

OB © el o5l Eo SO JelS oolainl (gly pi5 5 mases «syl0 S slsl oy 1 Sl pald Sz alre © ) S
Ol oty ool jlasl dwhe 1,50

Al ot et il oo, ol o i iols oA sty gl 09, s subea e i firbusco ockiuss 37
do Lo

5 oyl (oo lag )l o Shae ((Soolg b alize sla Sy Jdodr g conlolpen g0l sl b (i p 5o (g
i3l b5l 8l e Sl S50 5l (6 )l 0 05 o0 el j Sgaze § Sz oS o >l Dl g gy H9el plxil o
sY) QWLSA (Stel’eotaxy) 6..5149.')....»1 ws) )‘ oolawl wisle ‘&_{?95 6[&@‘? L ‘n‘dﬁ‘ ‘L)b’"b)" o C;QLS L;LQO)LA.C L: l.ms)‘\)

Journal of Veterinary Research
AY


https://jvr.ut.ac.ir/
https://jvr.ut.ac.ir/
https://jvr.ut.ac.ir
https://jvr.ut.ac.ir/
https://ut.ac.ir/
https://ut.ac.ir/
https://orcid.org/0000-0001-6098-2278
https://orcid.org/0000-0002-5433-3826
https://orcid.org/0000-0003-3551-6261
https://doi.org/10.22059/jvr.2024.369503.3409
https://doi.org/10.22059/jvr.2024.369503.3409
https://creativecommons.org/licenses/by/4.0/

VT LY oyleus VA 6590 | o5 ol iz aloxo

) S8 (g 5 e slacdl o hee sla >l o5 sl Jlad g w2le (eI b g (i By S (S il (T
(F) S oo ool 8 1) ()55 didee slahs, b oleys 9 (Soe

QSLQ’QQ}L”’)" A_A)Ua.as o> wl)lsg (A) AR o0 u,.mLf ‘) °J';J7f~ u,o).o.w‘ ‘L;)Lw;}xzw 3,0 ¢J).> L)“‘mlSL’LS'“’}ef" »)9..».: o»)La.».w‘).».:
50 Ay (sloil> (051800 925 pae Alax 5l (S0 (So3el5 50 5 (Saagilil Dluoguas () aad o )l 1) cwdiS 5 (Fgye 3
A V) 1S (LD o e sl (Foliie Gladeoly 4 ls daay ) o Ige a8 S, by 5 U

1 gy S 5 Lol oslil aile blie (hay 5 (sl 1o Wigd oo el (Bl 5 ()35 £55 50 & (st Sl

13 el iy, oS st S omeliS (1) 0o st 5| Sl )0 oS Codbge 5 S5 SurS kb aile oles Ll

S5 Sl o« Sigigne SLolbl winns ae L el gl ol (V) Al o Salite o ol Sl Lol g o oolitasl 5w

posdle o Coud pa s gl T S 325 L5 ) +) 955 0m (st 5| S5 oo 55 a5 e o3 IS5 5 soter o 5o

GBS 2o @ Gy (3l Cews SIL 2l 4 5565 Slagwg > )3 k) G o)l S8 63,008 Cuals (Dl (Sous Jo
OV 098 ol 95y 5 (63,1000 595 Caely conl (e 0] )3l a8 wiz po sl 00l omie SUsyo

Slalllas )3 5.0l 99 oo oolitnl EMae ouiiS 1 g (el Glsiedr a5 ablbise T jo Jslono G iliogrn o pYgjlas
(Bros (D5 § G £ A el b pY g3l oS 5 riaren el 0ols (LIS ) (gt S S5 (OB 1 (5, 2 RS
ol g sadupl)l ele 1) p¥g5lane onlpogdle LT AT) Cosl ould e (85 loaz gz ;0 Colhae (Slae oL ol en
F T lacanssST col ool (onilisd alex sl calisee (55 slag)ls ((Baiy ;0 (VF) wloo 5" lgie (Jogb ;0 (6 15 oo
V7 A0) 098 o oolaiwl eliS 5 o399

et ol olyslisil 0) a5l o olyslins 5 olyslisgms sl s, s5sl sl sl Jali et sloosiiS sty
gt gy (Wl il oS 5 cplcnl oads B lil Callas 0 ,Slas 5 (o5 Slaogas L B0 ooy Jelae  Slaal
G o oidu il iy Sl Jdoay gils fpl (VYY) aeo oo als 1) Slascul eole )':3 4 5l g 09 g0 QT BURSV CORCIN o
D99y O Qlj;.ccg ‘59LMM| PNy o;‘ % AN el Qlf.)d),l 59 conlio owww S cawlio wj)l.: 9 (9
5 Goupll Syl 5l (B (S o 4 s s 5 e (s olfis Lol g g0 aS il (S0 (6l (st
OF) Dl o oolarwl Basy, o P e

€Crpdhly = el Jolds (Lhste 23y E5 59 055 SlomgFaz ez )0 Give (e SUs il plosl gl pol> adllas o
Sl P cilio (2910 w25 2 e B el nslie [0S0 L€l sldg b (Slasiul g ()5 Ghg) 4 &pYgilane - raliSY
D9b olulid jslaie oyl

5 gy 9 0lge

L (Olnleplens® Oloa B €0 o9 @otiome jlondiangd Yo A (ol 015 53 (865 (g Pz g2 aslaB TP (g5 0 yol> aslllas

Ol il - sl Jold 095 an jo (Bolai jsboay (S0 b plomil 0 )5 VO (o0 8 (059 9 (595 TV OLeSe (o
4 IR.UM.REC.1401.121 aulis b pol> asdllas (S| aiseS Lalgs ulul il (gaispmds €l elignh 5 €e¥g5lo0 -
e o llin) Ll i o (555, o 5l oiulos] sladzga i) e cwgd 8 olKiils Lragh ,0 B 09,55 wul
Al awlS Lo ol 1ol )3 gile az )0 VIO aian o g 09 o5 c6le ax 0 YY B Y- gl el TA jo Lo )l ol (6,104
Jleel (So)b el Vg alidg) Selo VT a4 pows 55, 51 5 090 (alidg) Sl YT B (slajg) 50 po (698 45,2 (V)
09,5 dus s (olai jsboas laazg il a3 )T )15 po iolel Ll b leaz sz ()55 sl 45 55, 0 S8 5l g (V) 20,5
sadiyjlte Shgs o b loazr gz (5,005 e (b i Jiie (g0l il gl e 4 (331 (339 S 03I 5 g 5 oS (ol

AY


https://jvr.ut.ac.ir/

GBS Slaaz gz 50 st i amslie\ GhlKed 5 g)l0el) sl

(isS Glodz gz 10 (5,550 ,) (chste Sl CoaS camaz o ) Jgue

A ddB (59, PR o PR E FIRPIRY be slaplasl o Gans ey S
5l Sygoy (A 5 di 4l o oS ] e glaphl s Gl (Swlb hnd oo o
Sl Ojgod Sl iy ol 3,08 e sleplasl jo ans s

(FP=oland) (1095 Sl oy Paz s> 55 (Dot 3l S5k oSV Jgua

Ohsless! b5 uales

Voo (V) - - S
= Yo () YT () e
- Vo ) FEIPY (M) s

s Ghaloj] Sae (b wias a3s ol Gl Goysn slesely Geboly (Ol (ousslTaei®) el &5 53 5l o )b
Jliml B ass 5 7,5 baz g o yiws 5138 5 O el V G s iolosl g9,0 51 o8 09 o131 & yg0as STyg3 g Ol 4 o
5 15) ol 5 oweliS ol axlllae 1o oolinls sge slag s (F) dusys JBlam 4y (5l 4 sios 53 clié cutS )y 5 56 Kas
€Okl — HeelS» 05,8 50 wisgy (Kyel cinSelle <5,8) lislsnl 5 (Olnl omels 3Lus)ld) p¥53le (aile o Luldl]
Vel Sps Sl oolinl b (Pectoralis) aicw alas oy,0 (p,5skSTe S koo V) il 5 (o5 5kSTe S shoe ¥4 (elS
10) p¥gilaee 5 (p S okSTe S (oo Yo) (asllS «p¥gjlane o (oasliSY 09,5 50 Gizmen aD &) (a2 wo) (5 e
ol e 8110 €l 51850 095 30,5 51,55 el gl Ko e 51 eoliiul b (Pectoralis) aiw alas (g8 (p,5 5SS Lo
ot G (glys (4885 y5nST L) V) aiBs o 4o 35S d VL (Inc.USABaxter International) o yslsg ! oo ,s 0
Sz @b Wy &b 5l (> Jsb yo (a8 ] (5eST i V) adds o 50 (5eST ) Lolies ol jslgnl ao s Y BT 5 wiog:
danslie 990 Loog )T So3 b g 23,8 Cud 09,5 2 3 (Lo | SaS3L 5 6 IS5 Al ples e VA (V 9 05 92 (B0
odls 513 o (gem Sl Glojide plgieds odipy (ud ES >0 9 S ) (e 3l g 98 2975 G Oloje (28518
Sk plejtae 5 (chstem 6l plojias Glaieas (o axly (gl oaiy (I Gloy B oniyy (ad S g Glojie g 0
e ad L o Jolas pae aile odle b idupl)] CoinS y0,8 Ll Lo j SiS 5 slaside olsieas cbsges 5l oy
e A gy (Jle g o ks Glyiear S Gad a5 g 50)s] ol (il b At 4B 55, (udS S0

ool 0ol 0045l V Jgao 10 50 shggen 3l CiS b bt slbeua S

5,50 Kruskal-Wallis Test o055l osliiwl b g aiai o)y YO asews SPSS ()Ll 5810 5 4o bosls 15 Lol oy
RGP SN o Sy R N N N PPN P - CES BRCCT I g Je B W PPV

|n’
@o

o Iy ols Las €olgldg b 09,5 @ o 1) (Folite gl €0 DLl ealiS 09,5 55 Pl - eSS 5 By

O st Sy oY oley sl 05,5 50 ing 1065 1 sl Loy 3e 5l (s, VA o g il SLSy aisme Ll hazge
S,lge 5l (gogamo slasi jo ¢ Jl il ogs ‘alj Sl 0y Al hgges w8 (silej o3l o2 00 ad s fUY o L..s).n.s odiy
oo plml SBoge pglas (Sl (st 69,0 Sazme B, g ool (h9d 4 (Sihe (mSTg il g, Tyl m> y0 0y 2
9 Wb 7y aalllasd 90 09,5 5l By plo 4 Cand (6055 1 og Sglite § (Lhgkm S9,l0 yden @, Cdeas 8)l90
oS ygods 09 €0 3l5 - el 09,8 5| i (Sl Shiste S Glojtine €Y gilace - (ealiSH 09,5 0 iats (g ol (o

AY



VEY LY oo Y4 0,90 [| (o5 juols coliions aloro

eisS sladzgx o Sliiul cdsem 6, 3B slp ob dy) leslaiul Y pguas

L
L I
. i

02315 el Y95l — S FUTIE

w

(min.)odgen W yloj
~

—

OWS saimoylis aslie pé By > . 065 slaax o> dslllacd j50 05,5 dw )0 Ldstm W gl cadcnd (loj jlxe slas g (2 Slw aslis Y pgai

oyl 03,5 15 ¥ gilaaaliSH 5 € Mhli - aaliSD (slmog,T IS 2 g gt oy 4hds Tl g Togu
Matrx VMS ) (st ol o3l ohsbisil 555 5l om (7 9 55 slaal (st loazs 551 50 s oslissl
CS > 2 9 Loste Bazs> dad g ol £9,0 aiB0 Y I o Sty Sgpen Wl «Sls 3 eolazl b (Anesthetic Machine
Slis |y ohster Gl 5l slie lejone bag I plos ainal gm 4 ool Tas aids ¥ 1Y (ose 0 bamsm ooz 5 g i
99 50 (gt l ST 5L (Y paad) wisly las |y Sslaie (6,0 lejiane pols addllas jo cad e sbagls cpl pogdle aisls
Ol 9 €cn L5 sl 09,5 (5 (F n9ai) 390 Collae 5 @ € lyolog b 09,57 10 a5 oo 092 01 Jlens Jgl 09,5
b 51 S 6l e Sl B ol posdle iils Mlae Li g cads 65,0 0 Lol pen sidupl)] alsS e €pYs5loge -
€Olisll 09,5 5o Jlo e ys isls L 1) (g 5l clSk Jobo 5o (Fuwd SoS s 5l 5 (59,95 9Bl El (59 4 ounilss
Jsb 5o g3l (las (38, ol plin jo ol pae Jlas 5 S8 g (538 ol M g | b 595 2 65518 Sty 0in
ol o3ls LIS Y Jgaz 5o (chalejl slaog 5 pled )3 (g 5 Sk CodsS ol 2S00 Sl 4 (Lhgten 5l CaSL o0
09,5 5 w55 «pYgilae - sl 09,5 o Lol gy e €l yslisnb 09,5 (Fwy yo (whlas (o) (GMas iyl (i ool
CUlE 5 o sligil sty ooke Jolon Cul (s € slig 0,5 5o Mhse Sl Jle i 05 chons € b - aiSH

VY S



https://jvr.ut.ac.ir/

GBS Slaaz gz 50 st i amslie\ GhlKed 5 g)l0el) sl

60! —_— a

50!

&
=3

(min)dgew sl ploj
~N w
= =l

=

=

9235 el P95l — S Ofaslg !

AW oaumslis alive yé By > LS""“’; Slaz o> asllaes g0 09,5 aw 4o D98 6,1 gl s obey sl sllas 4 u,._ial...n dslio ¥ pguad

100/

& - ®
e S UL

(Min.)odges <issl oloy

%)
<o

0235 el Y330 uelS PUTIE

B oaimsjlis alie e By y> . 865 slaaz gz axlllacs oo 05,5 dw ;0 et 5,3, sl caicud by Jlae slh 5 Sk alis F gual

.‘.=

-

O oyl addllas Lol Bua 0ps S anslie (055 slaazs o Slasiul g (&) (hoke o25u) ol aslllae s
Bkl B st Jlesl o addllaes ;g0 9 ls loms, Gl 5 (055 Glams Fazsr (chote Slr @900 w35 e
ks g ellS oS 5 5l wiols sl VAAR JLs ,o Baker g Freed a5 glaslae jo (Jlso jsbas ab sl Sae 31
w3 Olyeds p¥g5lne b 3315 Lol e (poliS oS 55l polo asdllas )3 (YY) ad osliiul (Sae J21s 5 o9 J&1o & jg0ns
oolatul ols QL""“ J‘“"l‘> axdlas )‘ J""L’ @L“' A oolazl tsgL“""“"’“"‘ SRR t5-’~9)“> ™5 0‘9“:4" u‘)ﬁbﬁ)“ 9P VR cslﬁ)“)
2 PaT SBst Gyl Sdee ool (hgp 4 plin o beazsr golend 5 Slme S5 plil el 3 sleg)ls
(Blo 0925 0y (el gt Il 45 ame slagile; 50 5 et Jolgd )0 b ol 5l (S 0 Gy shake gy L LS|
57 o)l Olie &5 ploazsr (Jdo (rrea 4 o se GLiS laz sz (| (polB 0l i g £95 S Egdge (nl 4T 0D Gy
ad Bdo g 8,518 ylel eloiga s )0 0ia)S B ras (g by

b aliS 52925 aizran ablige lodzga (35> 8, » (hyy ool wsllael Sl ewimslis @l cnl jigds Julos
5 i 4 (Columba livia) iy sle e 4 oS 5 opl 3sms (Jpll s 5 leazg> 0 Olae ol o cel o dbl;
QO Glgedl Sy 3l oolainl b p¥g5lane 5 0 idl5 gyl Lol jer (1eliS 51 oS 5 ol addllas jo (YY) 0l jone SO ,o0

e




VT LY oyleus VA 6590 | o5 ol iz aloxo

Moo b 15 60,5 o0 51,3 ookl 8,50 & yaiay (Bai 5 10 SleSay (elS 4 ams o lis sudiplol ladllas .ol 53,55 B
eosgass Wilgs o onds OMioo (] (VT V) 098 i il obo] a4y Conl (o ¢l pogdle g a0 ol ot (gudid 0l
3 gt Sl Gl 3Rl Gl ol 4 b el 5La iy ldlas (Jdo e 4 .aiS obx) Slebay (el 51 oolanul o
ol @S el oo plnil (W5 2 LIS 5 GeeliS S 5 9 3l e0mellS SIS ey 55 500 Slalllas Sjls e (B

(V) sl i (B 0 (P plnil 5 (chster G sl lin leiar (u3PL15 5 GeeliS S ooliiul sms o lis Clalllae

3 e 2 P BB Hebas «p¥g5lane - (el 9 € 5 - ualiSY (slwog S 3 (LB W Gleye Sl aslllas s

Ol )0 gt @l SLLS sl eolaiul b sdgges W ey o o pe OS] saimo yLis el ol o9y €l sl8g D> 0g,F

S5 9 Olomed b €pYglaee - (el g €030l - sl 09,5 93 )3 (Shstem 5l STk Gl pegdle (Y pgead) WSl oo aslllas
(Y5) 555 Y o8 Jlo ;5 o), Kan 5 Vasan aslllas sbisl, 5 5550 oyl 5 952 oy 50L

p5 0S50 518 osliiul S50 0k 1S geges (Lhgtm lp @y Heba &5 Cenl Sliiiul LBee o)l S sl
Corhl8 oS5yl 395 o 0 gy g (oo 3,5 (0SS ) g olEiass asgs 45 sl mylo & ygods S 5 Ol Jglie
20 OS] 2l Sopoaey0 0 clale b el e bbazs> )0 (Lhgge Wl 6l oS (Shge 4 0)lo ) (lsldgnl clale s
S OA) ols JralS ae s YUY ) olyeldgnl cdale ol gy « >l sl 5 (6510 Al o 6l uizred 065 g 4o
odip b hadpe g Sl szl )0 conlin Copde g (Shoter SeksS 9 50 e 3lee 5l Olhslg il Ol cdale Sledas
Sz palS qg)ls Fhe e 0dip e JpaS 4 pladl pl ol solainl Suls 5l Lhsen W sl ol addlas jo ol oo
Sloy B s S JyuS (stws O)g0h 4l T Doy 0k e chster ST Gloj 50 (TV) &b jomie anja 2alS 5 (chgen b Lo e
g Fashes ¥ k3L ob dgd o s (TA) S35 )18 oulss Cundg )0 0diy 9 C8) o 5l (S oSI8) 5 SMLae wgis &S
b s g st oot Ll ol axlline 13 .l asll i jody wlsty ospes Lai 5 o g almpo b s (b 3,1y BIS g
cwlo Glojae cplaS W0 5 Gigtm JolS Ojgods aaBo ¥ I Sy ojh S o baz g ol 1>l oni gy (sau I iaSTy JBlos
Oles e 50 5 ool 5 g 5l ctSih Al e polo aalllas jo ciils st S og, YL LS <Y 5 0
el Ol 5 el L analie jo olyslignl al coll i sladdllas b aylie 5 pol> addllas sloadly aazgil w85 & )90
(V) 098 o0 s Slani g B (o oy slod 50 (7205 2alS
5l ealcamons gls liwly 10 .09 03 09,5 90 51 i Hlows €l k8510 09,5 GBSy Lhgewm Wl 5 isuel,T cuas
(V) a0 lid 555 50 1) m yes g clie ol o)lysl8g 5] wols i 55 YoV 2 Lo yo o, SKen s Botman (ol asllas
doy 0 Ve s oS Jlopo acils (ams s sl g yo0 80y ao 0 A «pV¥g5lane o ol 5 € PTG 1 eliSH 09,5 50
15 kil 355 e s €0]slis b 09,5 HEN, ded 10 shster Gl lis o ol flis g sl T |
ol 1) ls opl 5 28 5 olie 5,590,0 dlice Slanlice 31o Cand 0aliiwls jg0 g0 00le £95 4 g oo | (Sbgtn Wl CaricsS
VYY) Conl oads oanlive os5ds LoaisS pl 1o olhslagnl sleolaiul b ohagus ! Mﬁlﬂ CobS 20 o lis aS Wiles,S

3B cSste Job 5o 6,05 ployae alply gy pl Lo 8 (wSTs il sl >z loj pol> adlllas ;o 4]yl
S 0lge 505 a5l e o Slainl Lhsta )0 09 (chst log)ld A Canns GBS (iuSTy 5 eolails g0 (Lhstar 25, 9 09,
039 009 alie 445l nlplo 05 so (b 1) (chore 5l caSb 5B absS lej 5l e g delioe st Ol (g oK
bl oo (st Sln (srmlie 591 «(bgS Sloaz gz 10 allS dwy o0 a4 g1 92 (liae g Bz s>

S 5 da o ol lis b g WS ey st Jlesl G Gilitte oS 5 dw 13U ol asllae o 1 ls (6 S A
A odalie walire sloog,S ;o Lhgpm CurS Sbj)l g eadild slaools 585 sy 3l pw (Jcpll ils ) Shgges bl Ul
yol aalllas 39 Cgllao (LBsees Sl 1y 4 (n e 9 CnFmlis (SBster 5951 Slpred €0l b 095 1 5kl sl ool
w‘ C})‘ Lﬁj)f )JL.AJ L u.u...u )45.0 9 ..\AUS (5"‘"9’@5”" (59)‘.) &S) u‘j.a&‘b )..ol> AAJUQ.A )\) u‘)slﬁsﬁl )l o\)lﬁ.w‘ \)‘\) UL....J

AY


https://jvr.ut.ac.ir/

S5 Sbaz sz 53 st oy amlio | oyl y K0 g (610l el

S Sl

Pl S el Sl 43 DAYYF _imgis zyb oF 5 e s b olKils _imghy Ciglee o cglos b ol aslllas

QS oo (65Nl Glels 1 B o g5
&8l o)l

ol 00 5155 adlie o )l B ais g

References

1.

10.

11.

12.

13.

14.

15.

Seamon AB, Hofmeister EH, Divers SJ. Outcome following inhalation anesthesia in birds at a veterinary referral hospital: 352
cases (2004-2014). J Am Vet Med Assoc. 2017;251(7):814—7. doi: 10.2460/javma.251.7.814 PMID: 28967824

Yousefvand S, Hamidi F, Zendehdel M. The role of MC3 and MC4 receptors in regulation of food and water intake in broiler
chicks. J Vet Res. 2022;76(4):459-466. doi: 10.22059/jvr.2021.285656.2949 (In Pesian)

Yousefvand S, Hamidi F, Zendehdel M, Parham A. Hypophagic effects of insulin are mediated via NPY1/NPY 2 receptors in broiler
cockerels. Can J Physiol Pharmacol. 2018;96(12):1301-7. doi: 10.1139/cjpp-2018-0470 PMID: 30326197

De Vloo P, Nuttin B. Stereotaxy in rat models: Current state of the art, proposals to improve targeting accuracy and reporting
guideline. Behav Brain Res. 2019;364:457-63. doi: 10.1016/j.bbr.2017.10.035 PMID: 29101026

Guzman DS, Hawkins MG. Treatment of pain in birds. Vet Clin N Am - Exot Anim Pract. 2023;26(1):83-120. doi:
10.1016/j.cvex.2022.09.003 PMID: 36402490

Hawkins MG, Griffenhagen GM. Raptor sedation and anesthesia. Vet Clin N Am - Exot Anim Pract. 2022;25(1):135-61. doi:
10.1016/j.cvex.2021.08.011 PMID: 34823689

Athar M, Shakoor A, Muhammad G, Sarwar MN, Chaudhry NI. Clinical perspectives of intravenous ketamine anaesthesia in
peafowl (Pavo cristatus). Acta Vet Hung. 1996;44(3):357-61. PMID: 9055460

Casteleyn C, Cornillie P, Van Cruchten S, Van den Broeck W, Van Ginneken C, Simoens P. Anatomy of the lower respiratory tract
in domestic birds, with emphasis on respiration. Anat Histol Embryol. 2018;47(2):89-99. doi: 10.1111/ahe.12332 PMID: 29250822

Doss G, Mans C. Avian sedation. J Avian Med Surg. 2021;35(3):253-68. doi: 10.1647/20-00045 PMID: 34677024

Kaya M, Nisbet H, Cenesiz M. Comparative evaluation of clinical efficiency of intramuscular diazepam-ketamine, medetomidine-
ketamine, and xylazine-ketamine anaesthesia in Ring-necked pheasants (Phasianus colchicus). Iran J Vet Res. 2019;20(1):13.
PMID: 31191694

Mostachio GQ, De-Oliveira LD, Carciofi AC, Vicente WRR. The effects of anesthesia with a combination of intramuscular
xylazine-diazepam-ketamine on heart rate, respiratory rate and cloacal temperature in roosters. Vet Anaesth Analg.
2008;35(3):232—6. doi: 10.1111/j.1467-2995.2007.00381.x PMID: 18282251

Ajadi RA, Kasali OB, Makinde AF, Adeleye Al, Oyewusi JA, Akintunde OG. Effects of midazolam on ketamine-xylazine
anesthesia in guinea fowl (Numida meleagris galeata). J Avian Med Surg. 2009;23(3):199-204. doi: 10.1647/2008-036.1 PMID:
19999763

Javdani M, Nikousefat Z, Ghashghaei A, Hashemnia M. Efficacy of ketamine in combination with four common analgesics on
some hematological factors of broiler chickens. Int J Livest Res. 2014;4(2):1-9. doi: 10.5455/ijIr.20140324100716

Vesal N, Eskandari MH. Sedative effects of midazolam and xylazine with or without ketamine and detomidine alone following
intranasal administration in ring-necked parakeets. J Am Vet Med Assoc. 2006;228(3):383-8. doi: 10.2460/javma.228.3.383
PMID: 16448361

Knutson KA, Petritz OA, Thomson A, Robertson J, Balko JA. Effects of intramuscular alfaxalone and midazolam compared with
midazolam and butorphanol in Rhode Island Red hens (Gallus gallus domesticus). J Avian Med Surg. 2022;36(3):287-94. doi:
10.1647/20-00087 PMID: 36468806

AA


http://dx.doi.org/10.2460/javma.251.7.814
http://www.ncbi.nlm.nih.gov/pubmed/28967824
http://dx.doi.org/10.22059/jvr.2021.285656.2949
http://dx.doi.org/10.1139/cjpp-2018-0470
http://www.ncbi.nlm.nih.gov/pubmed/30326197
http://dx.doi.org/10.1016/j.bbr.2017.10.035
http://www.ncbi.nlm.nih.gov/pubmed/29101026
http://dx.doi.org/10.1016/j.cvex.2022.09.003
http://dx.doi.org/10.1016/j.cvex.2022.09.003
http://www.ncbi.nlm.nih.gov/pubmed/36402490
http://dx.doi.org/10.1016/j.cvex.2021.08.011
http://dx.doi.org/10.1016/j.cvex.2021.08.011
http://www.ncbi.nlm.nih.gov/pubmed/34823689
http://www.ncbi.nlm.nih.gov/pubmed/9055460
http://dx.doi.org/10.1111/ahe.12332
http://www.ncbi.nlm.nih.gov/pubmed/29250822
http://dx.doi.org/10.1647/20-00045
http://www.ncbi.nlm.nih.gov/pubmed/34677024
http://www.ncbi.nlm.nih.gov/pubmed/31191694
http://dx.doi.org/10.1111/j.1467-2995.2007.00381.x
http://www.ncbi.nlm.nih.gov/pubmed/18282251
http://dx.doi.org/10.1647/2008-036.1
http://www.ncbi.nlm.nih.gov/pubmed/19999763
http://www.ncbi.nlm.nih.gov/pubmed/19999763
http://dx.doi.org/10.5455/ijlr.20140324100716
http://dx.doi.org/10.2460/javma.228.3.383
http://www.ncbi.nlm.nih.gov/pubmed/16448361
http://dx.doi.org/10.1647/20-00087
http://dx.doi.org/10.1647/20-00087
http://www.ncbi.nlm.nih.gov/pubmed/36468806

VT LY oyleus VA 6590 | o5 ol iz aloxo

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Santos EA, Monteiro ER, Herrera JR, Mombach VS, Boos MZ, Gutierrez LG, et al. Total intravenous anesthesia in domestic
chicken (Gallus gallus domesticus) with propofol alone or in combination with methadone, nalbuphine or fentanyl for ulna
osteotomy. Vet Anaesth Analg. 2020;47(3):347-55. doi: 10.1016/j.vaa.2020.01.008 PMID: 32222345

Legler M, Koy L, Kummerfeld N, Fehr M. The influence of anesthesia with isoflurane on the pulmonary and aortic blood flow of
Racing Pigeons (Columba livia f. domestica) measured by pulsed wave Doppler echocardiography. Open Vet J. 2019;9(1):18-26.
doi: 10.4314/0vj.v9i1.4 PMID: 31086761

Midon M, Escobar A, Yamada DI, de Freitas PO, Minto BW, Barletta M. Isoflurane respiratory anesthetic index in chickens (Gallus
gallus domesticus). J Zoo Wildl Med. 2021;52(1):327-31. doi: 10.1638/2020-0140 PMID: 33827194

Legler M, Koy L, Kummerfeld N, Fehr M. Influence of anesthesia with isoflurane on myocardial velocities of racing pigeons
(Columba livia f. domestica). Tierarztl Prax Ausg K: Kleintiere - Heimtiere. 2022;50(01):24-32. doi: 10.1055/a-1696-5321 PMID:
35235960

Ghasemi H. Effects of dietary electrolyte balance and digestible threonine on intestinal morphology, microbial oopulation and
digestibility of broilers subjected to heat stress conditions. J Vet Res. 2022;77(2). doi: 10.22059/jvr.2022.344517.3271 (In Pesian)

Mehdikhani F, Mazhari M, Esmaeilipour O, Mokhtari M. Effect of organic selenium supplementation on performance, blood
metabolites and meat quality of broilers at different stocking density. J Vet Res. 2022;77(2):79-88. doi:
10.22059/jvr.2022.343604.3263 (In Pesian)

Freed D, Baker B. Antagonism of xylazine hydrochloride sedation in raptors by yohimbine hydrochloride. J Wildl Dis.
1989;25(1):136-8. doi: 10.7589/0090-3558-25.1.136 PMID: 2915398

Samour JH, Jones DM, Knight JA, Howlett JC. Comparative studies of the use of some injectable anaesthetic agents in birds. Vet
Rec. 1984;115(1):6-11. doi: 10.1136/vr.115.1.6 PMID: 6464345

Pierre CLS, Desprez I, Chang S, Machin K, Ambros B. Effect of preoxygenation before isoflurane induction and rocuronium-
induced apnea on time until hemoglobin desaturation in domestic chickens (Gallus gallus domesticus). Vet Anaesth Analg.
2021;48(4):524-31. doi: 10.1016/j.vaa.2021.03.011 PMID: 34023230

Celik Y, Atalan G, Giine V, Alpman U, Yonez MK. Use of medetomidine, midazolam, ketamine and sevoflurane as an anesthetic
protocol for domestic chickens. Vet México. 2020;7(1):1-12. doi: 10.22201/fmvz.24486760e.2020.1.620

Vasan P, Tiwary R, Maiti SK, Dutta A. Xylazine, diazepam and midazolam premedicated ketamine anaesthesia in White Leghorn
cockerels for typhlectomy. J S Afr Vet Assoc. 2006;77(1):12-8. doi: 10.4102/jsava.v77i1.333 PMID: 16700470

Anjana R, Parikh P, Mahla J, Kelawala D, Patel K, Ashwath S. Comparative evaluation of isoflurane and sevoflurane in avian
patients. Vet World. 2021;14(5):1067. doi: 10.14202/vetworld.2021.1067-1073 PMID: 34220105

Deori P, Sarma KK, Nath PJ, Singh CK, Nath R. Physiological alteration, quality of anesthesia and economy of isoflurane in
domestic chickens (Gallus domesticus). Vet world. 2017;10(5):493. doi: 10.14202/vetworld.2017.493-497 PMID: 28620251

Rehman MU, Aslam S, Igbal N, Durrani UF, Hussain N, Lugman Z, et al. Comparative efficacy of injectable and inhalation
anesthesia in pigeons. Adv Anim Vet Sci. 2020;8(11):1203-10. doi: 10.17582/journal.aavs/2020/8.11.1203.1210

Botman J, Dugdale A, Gabriel F, Vandeweerd JM. Cardiorespiratory parameters in the awake pigeon and during anaesthesia with
isoflurane. Vet Anaesth Analg. 2016;43(1):63-71. doi: 10.1111/vaa.12262 PMID: 25929705

Al-Sobayil FA, Ahmed AF, Al-Wabel NA, Al-Thonayian AA, Al-Rogibah FA, Al-Fuaim AH, et al. The use of xylazine, ketamine,
and isoflurane for induction and maintenance of anesthesia in ostriches (Struthio camelus). J Avian Med Surg. 2009;23(2):101-7.
doi: 10.1647/2008-034.1 PMID: 19673456

Joyner PH, Jones MP, Ward D, Gompf RE, Zagaya N, Sleeman JM. Induction and recovery characteristics and cardiopulmonary
effects of sevoflurane and isoflurane in bald eagles. Am J Vet Res. 2008;69(1):13-22. doi: 10.2460/ajvr.69.1.13 PMID: 18167082

Ad


https://jvr.ut.ac.ir/
http://dx.doi.org/10.1016/j.vaa.2020.01.008
http://www.ncbi.nlm.nih.gov/pubmed/32222345
http://dx.doi.org/10.4314/ovj.v9i1.4
http://www.ncbi.nlm.nih.gov/pubmed/31086761
http://dx.doi.org/10.1638/2020-0140
http://www.ncbi.nlm.nih.gov/pubmed/33827194
http://dx.doi.org/10.1055/a-1696-5321
http://www.ncbi.nlm.nih.gov/pubmed/35235960
http://www.ncbi.nlm.nih.gov/pubmed/35235960
http://dx.doi.org/10.22059/jvr.2022.344517.3271
http://dx.doi.org/10.22059/jvr.2022.343604.3263
http://dx.doi.org/10.22059/jvr.2022.343604.3263
http://dx.doi.org/10.7589/0090-3558-25.1.136
http://www.ncbi.nlm.nih.gov/pubmed/2915398
http://dx.doi.org/10.1136/vr.115.1.6
http://www.ncbi.nlm.nih.gov/pubmed/6464345
http://dx.doi.org/10.1016/j.vaa.2021.03.011
http://www.ncbi.nlm.nih.gov/pubmed/34023230
http://dx.doi.org/10.22201/fmvz.24486760e.2020.1.620
http://dx.doi.org/10.4102/jsava.v77i1.333
http://www.ncbi.nlm.nih.gov/pubmed/16700470
http://dx.doi.org/10.14202/vetworld.2021.1067-1073
http://www.ncbi.nlm.nih.gov/pubmed/34220105
http://dx.doi.org/10.14202/vetworld.2017.493-497
http://www.ncbi.nlm.nih.gov/pubmed/28620251
http://dx.doi.org/10.17582/journal.aavs/2020/8.11.1203.1210
http://dx.doi.org/10.1111/vaa.12262
http://www.ncbi.nlm.nih.gov/pubmed/25929705
http://dx.doi.org/10.1647/2008-034.1
http://www.ncbi.nlm.nih.gov/pubmed/19673456
http://dx.doi.org/10.2460/ajvr.69.1.13
http://www.ncbi.nlm.nih.gov/pubmed/18167082

