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Anesthetic Effects of Tiletamine/Zolazepam in Combination with Acepromazine
or Fentanyl/Xylazine/Azaperone in Dogs

Sung-Lim Lee, Jae-Min Hwang, Seong-Chan Yeon and Hyo-Jong Lee
Department of Veterinary Medicine - Institute of Animal Medicine Gyeongsang National University, Korea

Abstract : A combined anesthesia in terms of balanced anesthesia has been widely used for enhancement of
anesthetic potency, decrement of dosage, reduction of side effects and better muscle relaxation. Recently, tiletamine/
zolazepam (T/Z) has been widely used for the general anesthesia in dogs, but there have been few studies on
balanced anesthesia of this drug in combination with other drugs. In this experiment, the combinations of T/Z with
acepromazine or fentanyl/xylazine/azaperone (F/X/A) have been compared for the anesthetic effects in dogs.
Healthy 5 mongre] dogs were allocated into three treatment groups ; Group Z (atropine + T/Z), Group A +Z
(atropine/acepromazine + T/Z) and Group F + Z (atropine + F/X/A + T/Z) in runs of 10 replication. The rapid
induction of anesthesia was shown in all three treatment groups. The maintenance time of anesthesia was significanty
increased to 101.4£6.2 minutes (44 min. more than that of group Z) in Group A +Z and 127.4+4.7 minutes
(70 min. more than that of group Z) in Group F + Z, respectively. The recovery from anesthesia was rapid in Group
F+Z. In blood analysis, there was no significant variation in three groups but hyperglycemia in Group F + Z.
These results indicate that the balanced anesthesia of T/Z with F/X/A was superior to other two methods for
maintaining and recovering from the anesthesia, and could be applied for general anesthesia in dogs.

Key words :
ANE

o] wHAAE

ggsiel A 2

o71= 4gen 20 ¥a ojsdn S0, RIHE 5
g5k 2AL AT FUAAE WY elEAlY sS4
& 2o, Bgolgaste S5 AR 2 44¢ 8ol w
37 FAelc. ol clEAsh B Fasie SEe 2
QAA, o1, E5olDA] Folck.

oY BHOE spEEeld ARFE R F st

tiletaminet zolazepam®| o]t} 1982 wFellA] o] F
kRS 1:182 EFsle] THE Telazol® (A H Robins® USA)
2 EDAYA 78} Fekele] wlHAZ AAWUYT 1985%
Zoletil® (Virbac® France)2 A|H® o)z} o] Z4Foa] &
TE FARHARA Ho] B85Y glon HLFE

=13
_1_. E,

Aol AR, B T 22 oMFER E) AMEHT 9
]_4.27
Zoletil®e] A& £ 112 tiletamined aryleyclohexylamine

Aol AN AATHAR W22 7 2 2

T 9lon THE AR ol ok zE5 91T 7

_‘;_Z_]-.Q_

z 5%,

[+]

'Corresponding author.
E-mail : hjlee@nongae.gsnu.ac.ke

22

general anesthesia, tiletamine/zolazepam, fentanyl/xylazine/azaperone, acepromazine

w az alo ol
o2

Zolazepam dlazepmes WEX-IIOH &8P FFEE
8h= benzodiazepineAl2] AFAZMA tiletamines| <8 Z&
148 E Z4AZ ¥ ofiE} dletaminee] ¥k CNS 24

M Ko viF FEo] Z o]FojA =
I Aot ZRE o] glu)Tia® sl ;qm-x] L2298

3. diazepamB.rt 2809] gt SP4HARE-S Zhon o
37 AR o)A Herh o]#F tletamine™}
zolazepamg] HeL Hrl o AdS Eol nHEYS WE

0

g

A 3l 2o B AEERV} I oy 7
(e);nlepsy)c’c:r WE glom REAA T HA Jehle ZAe

2 EHAaL Qi

Wl A tiletamine/zolazepam(T/ZyS 488 F3 |3
£ T/IZ& xylazine?} B854 T/Z FA o] 7103 919
EAA FUTHE E e}, propofolZ ArtHS thy ©]E
Follid vt v &t S7Rvh st

Fentanyl citrate. xylazine HCl L2]57 azaperone®] 3#|
OPIEE E3T] AlEelA F2 o] gFolx] gomBH, 3
9] Fentazine-10°2.2 7farEo] Al@y]7)

el o

n]rL mlo

1

L

= YA



7feflA] Tiletamine/Zolazepam ¥ Acepromazine ¥ Fentanyl/Xylazine/Azaperone EA2] W8T A vlF &} 23

AT QAFAAE Aleld] deje] BHlEE tgEA &
A AREEHAR g7le] 2 dAEI7E aEsh A el
Fentanyk> FWFAL 2 82 Jof] 237} e 10-15%

o WE2Eo] i) @3l 45-608-7 FE-S YE=
7rE e ZZAZ morphineR.t} 1008] AL o 74t zh&
o UpEhATHAs,

Xylazine2 0, ,-adrenergic receptor == 774, 7%
019 55 4271 FE, ok, I¥FE, "1“‘“2]6 ‘54
Fag2 L}E}‘-WE gt webd Bt 52 Ao gR
o RG-S ZAaA7|H IAEHE Sdish] 8 AH o

A ¢} HEFAE APl fentanyl, azaperone L]l
xylazine#®] ELE T 7hgw] hfo|rfPonRsnz

Azaperone phenothiazine® H4Jeo] #AHSH butyro-
phenoneA|e] AZFol AR FHA ] F2EE HAEA7]7] H
AL 7R Al e} FAnpe] AnpEAR 01%
Holx g,

Fentanyl/xylazine/azaperone (F/X/A)2] -5 oo thsgl
Bz 7104 ketamine#}e] B-§5Fo]2 AASIHTHE B
7b AT @A FiaL e Hgstivhe B wust
dgold, 53] T/z9ke] HEFARAS XA s A7
gt AAoluh Eg AelA T/ZE o83 ALlulEAle] Aul
F A2 acepromazine®] A-L-E AFIIETIE Bv 3 A
9] FHEFE3E A olr}.

2 4P wFHY FAALS 4
acepromazine E=E F/X/AS HE&F

7Akaly] Sf AAjstgr.

Zst7] sl T/Z°ﬂ
e FETE7 =

Mz Ao

o

B AP Ahgst 49
/‘45]“ A|Fo] 4-7 kgo]aL ¥
2 FASR e, g AH?&MM]H Gold Pet® pellet
AE (Purina Co. Korea)® A28t} =3, 5d 44
A 28] o] AFel AT AS B 27 o]

4%
o F2¢ 32| olRolx|7 HAk.

Ok 2N 3 ST
(1) =3 <A

B AgdA mgel) ALEE oA
1) Atropine®:
2) Sedaject®:
3) Zoletil®50 : tiletamine/zolazepam, Virbac® France

2| HX|

2o thewt 2,
atropine sulfate, Kang-Myung® Korea
acepromazine maleate, Sam-Woo® Korea

4) Fentazine-10®: fentanyl citrate/xylazine hydrochloride/
azaperone, Parnell®, New Zealand
(2) A2 W=
1) Tiletamine/zolazepam BS54 (Group Z)
Atropme sulfate (0.02 mghke)E =8 T3l 105
A3 3 Zoledl®50 (15 mg/kgye 28 FoJ3l5ich.

2) Acepromazine JFEE (Group A +7Z)
: Atropine sulfate (0.02 mg/kg)et Sedaject®(0.5 mg/kg)E

FAle] 25 B4 108 AFHE Zoletil®50
(15 mg/kgye Z5Y Foslit.

3) Pentanyl/xylazine/azaperone 5-8-5F4 7 (Group F+7)
: Atropine sulfate (0.02 mg/kegys =51 43I 10
B A3 & Zolketl®s0 (15mgkg)? Fentazine-10°
(xylazine :2.2mg/kg, fentanyl: 16 nug/kg, azaperone :
128 pgkgrs S8 Tt

Oxlel "otes

(1) w5 =5, A 2 Az

mhF o] WAL Lee B9 W 2ANELH miEe] =
. §A, N7 7IESE ST

D e =Y AIRE oA FE A QY S R

AefA] 224 I8 HomaE]w o U= /\]7&77}11

& 435t

2) " FAAZE - R EYLERE o)2o] Fole} I

MNE Ex AZVAE &X59Ah

3) uhF ZdAZE - ZHde] dovt SURE B AFCA

718 AR gde ZHde] o)FojAl=t] ™ Al

o2 &5

(2) Vital signs

Atopine T3 RE FAGEH dPAe] AU 5
7. AL 108 THEeE 4. duset s5F=
Kenz-Cardioscope 2016 (Suzuken, Co., Japan)g ©]-€3}]
A 2 FEHREORE EHSIG o, A2e AXA AR
W 2=E 439t

(3) wka} 4

oAl = A

EEDRES

,1
(24
%’
o
gt
5 ]
£,
[=]
E'%
el
=3
g
s
%‘
&
o
m
%
»
IH.
1-;]

xation reflex® S 6lH.on oo 4K

1) Pedal reﬂex D WU AlelE: AXE %ﬂ‘ﬂ'% o olF
8 F203E Hol gom WA} 8 Ade Qgskah

2) Corneal reflex : Z}=2 7h= @F 222 Zoji] o}
=8 dhgo] ¢e AE il a4 2 AN

3) Pin-prick reflex : B3 needleZ BHA A=S =
g © BEIge oht ofF T B2ULo] e 7
3 WAL g2 AFSE.

4) Muscle relaxation reflex : ¥£X& 4% JAc} £o
B 280 442 BRE 2959 oa Wl gig
2% el 242 ARHRT
(4) 473~}

A Y] A2 A9A aropine T3, viFA] T &
308, 1202 ABEHHE 9 BRI ABE HYTH

ZAE HEMAVET 850 (CDC Technologies Inc. USA)
£ ol%dl HEG oo YF= WEF(WBC), HET
(RBC), |l Z=27i(Hb), e HET FHMCV), Ba B



I

B
L
o
o
Job
2

d

A T (MCHO), 3|UIE=ZZ EHCT) 285 E2HEPLNE
2ASHI, TR 459 e AoA] 24]7F o) wH
A7t 25000 pmell A 3087 YAlEstd B HHAA
ot B8 E4& GLZYME Kit AY3EE. Korea)E 8
MY total protein, glucose, albumin, Asparatate amino-
transferase(AST) 27 Alanine aminotransferase(ALT) 9*

g 2R

SAEE 24
AR Ae] EATE EL SPSS®E One-way ANOVA
2 A3l z} 290Y 8204 (P<0.05S AAITH

2 3

okElel =¢f, FXI 2 AlZt

Y] =4 wHA RS eFHEY 288 AR T/
Z BEZZ(Group Z), acepromazine Z1VHH T (Group
A+2Z) T8 FX/A BEFAE(Group F+2Z)lH Zhet

R e T o

Time {min)

A+7
Groups

Fig 1. Induction time of anesthesia following injection of anes-
thetic drugs in dogs. Group Z: tiletamine/zolazepam, Group
A +Z: acepromazine + tiletamine/zolazepam, Group F+2Z:
xylazine/fentanyl/azaperone + tiletamine/zolazepam
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Fig 2. Effect of anesthetic drugs on maintenance time of anes-
thesia in dogs. Group Z : tiletamine/zolazepam, Group A +Z
: acepromazine + tilelamine/zolazepam, Group F + Z : xylazine/
fentanyl/azaperone + tiletamine/zolazepam * and ** denote sig-
nificant differences (P<0.05 and P<0.01) between treatment
groups.
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Fig 3. Recovery time from anesthesia in anesthetized dogs.
Group Z : tiletamine/zolazepam, Group A + Z : acepromazine+
tiletamine/zolazepam, Group F + Z : xylazine/fentanyl/azaperone
+ tiletamine/zolazepam ** denotes highly significant differ-
ences (P<0.01) between treatmenl groups.
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Fig 4. Variation of body temperature following induction of
anesthesia in dogs. Group Z (--+--) : tiletamine/zolazepam, Group
A+Z(--+-): acepromazine + tilctamine/zolazepam, Group F+Z
( --=—) : xylazine/fentanyl/azaperone + tiletamine/zolazepam  *de-
notes significant differences (P<0.05) between treatment groups.
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Fig 5. Variation of heart rates following induction of anesthesia
in dogs. Group Z (--+--) : tiletamine/zolazepam, Group A + Z
(--+--) : acepromazine + tiletamine/zolazepam, Group F+ Z (——)
: xylazine/fentanyl/azaperone + tiletamine/zolazepam * and **
denote significant differences (P<0.05 and P<0.01) between
treatment groups.
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Fig 6. Variation of respiratory rates following induction of anes-
thesia in dogs. Group Z (--+--) : tiletamine/zolazepam, Group A.
+Z (--+-) : acepromazine + tiletamine/zolazepam, Group F+ Z
(—=— : xylazine/fentanyl/azaperone + tiletamine/zolazepam *de-
notes significant differences (P<0.05) between treatment groups.
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Fig 7. Duration of loss of various reflexes during anesthetic
period in dogs. Group Z : tiletarnine/zolazepam, Group A + Z
acepromazine -+ tiletarine/zolazepam, Group F+ Z: xylazine/
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