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Sedative Effect of Fentanyl-azaperone-xylazine in Cattle

Kwang-ho Jang
Hoam Animal Clinic, Yongin, 449-020, Korea

ABSTRACT : This study was performed to assess clinical signs, sedative and physiologic
effects of a combination of fentanyl, azaperone and xylazine (F-A-X). The experiments
were divided into four groups; xylazine 0.1 mg/kg (X 0.1), F-A-X 0.05 mg/kg (F-A-X 0.05),
F-A-X 0.1 mg/kg (F-A-X 0.1) and F-A-X 0.2 mg/kg (F-A-X 0.2). Heart rates were de-
creased in all groups. Respiratory rates were decreased in other groups, but increased in
F-A-X 0.2. Body temperatures were in normal ranges. After administration of F-A-X,
most of cattle were recumbency and did not respond to needle prick. Duration of sedation
was prolonged with increasing dosages. F-A-X did not induce sufficient analgesia for de-
horning. Side effects were salivation and urination in all, but they were much less in F-A-
X groups than those in X 0.1. Intermittent apnea and bloat were observed in F-A-X 0.2.
Serum chemistry values were in normal ranges except for hyperglycemia increased through
experimental time. Based on above results, it may be concluded that F-A-X is effective
preanesthetic with low dosage of 0.05~0.1 mg/kg being useful for immobilization or mani-
pulation without tissue incision in cattle.
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AR A7}sicta g AF 9~1570 9
2] A% 250~350 kg2] Holstein 3t~ 21v}2] & xylaz-
ine 0.1 mg/kg Fo7(¢]38} X 0.157)3} fentanyl, azape-
rone = xylazine?] g (o]5} F-A-X) 0.05 mgkg o
T(e]3t F-A-X 0.05%), 0.1 mg/kg FoI7(]3} F-A-
X 0.17) 2 02mgkg Fo37(]3} F-A-X 0.27)]
ViFog R F, 7 7 6, 6, 6, 3nte] & T2t
2 wjAshs 12407k BAlek ohe Aol o] Sskedrt
(Table 1).
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B Aol AHS-" oFE2 2% xylazine €942l Rom-
pun® (ute]edFe]o}, )3} ml F fentanyl 0.8 mg,
azaperone 6.4 mg, xylazine 116.6 mgo] -5 Fenta-

Table 1. Design of Experiments

Groups n Drugs Dosage (mg/

X 01 6 xylazine 0.1
F-A-X 0.05 6 F-A-X* 0.05
F-A-X 0.1 6 F-A-X 0.1
F-A-X 0.2 3 F-A-X 0.2

*: Combination of fentanyl 0.8 mg, azaperone 6.4 mg
and xylazine 116.6 mg per ml

zine-10% (Parnell Laboratories, Pty. Ltd, Australia)o]c}.

Xylazine2 0.1 mg/kg §-2-S T8-F-A18tg] om F-
AX = 775 o8-8t 505 34 5te] mig
0.16 mg/kg, 1.28 mg/kg, 23.32 mg/kgS 353k 248
T xylazine-2- 7|22 0.05 mg/kg, 0.1 mgikg,

T

02 mg/kg e 77t TRFAbahgT).
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SEAXE]: el ZH AL Student's t-testS-
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Table 2. Changes in rectal temperatures, heart rates and respiratory rates in cattle treated with xylazine or a com-

bination of fentanyl, azaperone and xylazine

After injection (min)

Groups Items Before
30 60 120
BT 38.9+ 0.18 392+ 03 389+ 0.2 39.2+ 0.6
X 01 HR 62.7+13.3 447+ 9.6 473+ 9.6 48.0+ 9.5
RR 36.04+19.8 127+ 4.1 13.2+ 48 1424+ 52
BT 385+ 0.6 388+ 0.8 38.6+ 1.0 385+ 1.0
F-A-X 0.05 HR 547+ 9.6 44.0+10.1 427+ 9.7 46.0+ 9.7
RR 24.5+11.7 14.8+14.3 14.00+ 6.6 17.5+ 24
BT 388+ 0.2 39.0x 0.2 39.1+ 0.2 39.0+ 0.4
F-A-X 0.1 HR 63.2+11.1 473+ 93 453+ 7.0 48.0+ 8.0
RR 33.2+10.7 20.7+ 88 183+11.3 17.0+ 49
BT 389+ 0.1 389+ 0.1 38.8+ 0.1 38.4+ 0.1
F-A-X 0.2 HR 540+ 85 437+ 75 453+ 83 44.0+ 40
RR 19.0+ 14 48.71+33.1 4731250 18.0+ 2.0
*: Mean+SD

1) BT: Body temperature (°C)
2) HR: Heart rate (beats/mim)
3) RR: Respiratory rate (breaths/min)
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F, X (L1752 48.0£9.5/8 2.2, F-A-X 0.057-2 46.0
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X 027 44040422 1 d74] 734 Azt &
2= et

ZF) A FAR e vlE FAF 308 % X 0.1
T2 36.0+19.8/F A 12.7+4. /828, F-A-X 0.05
T2 245+ 117/ 4] 14.8+14.3/8- 92 F-A-X 0.1
T2 33.2:£10.7/8-041 20.7+8.8/8 0 & 7t} Abe}s)
Zadks] o} F-A-X 0.235219.0+ L4/8 2] 48.7+
331408 FA43) 2518 X 0.1F, F-A-X 0.05
TR FAX 0138 F4F F 120870%) s} 4beir}
A1 45 9, F-A-X 0278 F4} 608 F712] 47.3+
25.0RE0F A AeE A&} T4 1208 & 180
+204E22 7] AHAl F o2 359 ck(Table 2).

B Y TE: X 0.179) A$ 6vie] 71| sule]
7} 39} sl o v, F-A-X 0.057-2 6ule} 3 sule], F-
A-X 0.13-2 6vte] F 4vle], F-A-X 0272 3nle] =]
# Aetstolct AL & ol qrx] 2e¥ i
2A1ZE& X 0.17°] 24.2+9.6%, F-A-X 0.0532 32.6
+11.6%, F-A-X 0.1372 33.5+7.4% F-A-X 0.23-&
17044822 F-A-X 02F0] 7} wa] 3elw]g]
v} Fe} 7)7ke X 0.15F0] 53.04+29.0%, F-A-X 0.05
To] 836+17.4%, F-A-X 0.137-0] 105.0+10.4%, F-
A-X 0.27%0] 114+10.08-2.32 g3fo] Z7)3 o) uje}
oF71¥ el F cH(Table 3).

Table 3. Time to recumbency and duration of recum-
bency in cattle after injection of xylazine or a com-
bination of fentany!, azaperone and xylazine

FARY Sl g whg-e- FA} 308 F A FollA]
24 BA glo] AAug £8 MYo] 5 Hx
2 =90 4L 605 Foll+= F-A-X 0278 A
27 v a] A FellA A sl 9| uk FAF
A Aol F5% oAb k-2 BT} F-A-X 027
< FAE F 1208712 Ae) uhg-g Mo)x| ok}
(Table 4).

FA F 35~408 o) A9 7Hed] Yol A Azhe
A= A3 o) Aol gladA]ut Al 9] &2)e],
Hel E57), 428 5o ue-g Bedon Fiv)
el =gglo] Alzte] rlsdt Huw 223 AR
7t vrehbA] oFgkei(Table S).

FAE: Fd2 X 0179 H$ AFgA 8% 8}
et F-A-X 0.057°9] 7% Svle]of wats]g] oy,
No. 72} No. 11 43$-E A9)slms Uspae] 2af
olgirh. F-A-X 0.5 AFF5o4] frodo] Bats g
ARk 33]of) DA Feb, vbEE No. 17 A1 -2 A9

Table 4. Responses to needle prick in cattle treated with
Xylazine or a combination of fentanyl, azaperone and Xy-
lazine

After injection (min)

Mean time to Mean duration

0. No.
roups injected recumbent recum!)ency of recur'nbency
(min) (min)
1 6 5 242+ 9.6* 53.0%£29.0
I 6 5 326+11.6 83.61+174
I 6 4 335+ 74 105.0+104
v 3 3 173+ 44  114.0%+10.0
*: Mean4-SD

Korean J. Vet Clin Med. Vol. 14, No. 2, 1997

Groups H;(f)ers Before
’ 30 60 120
1 +++ - + ++
2 +++ - ++ +++
X 0.1 3 +++ + ++ +++
4 +++ ++ +++ +++
5 ++ + ++ ++
6 +++ + + +4+
7 +++ + ++ +++
8 +++ - + ++
F-A-X 0.05 9 ++ + +++ +++
10 +++ ++ +++ +++
11 +++ + ++ +++
12 +++ - ++ +++
13 +++ + + +++
14 +++ - + ++
F-A-X 0.1 15 +++ - - ++
16 +++ - +++ +++
17 ++ ++ + ++
18 +++ + ++ +++
19 +++ - - -
F-A-X 0.2 20 +++ - - +
21 ++ - - -

- No response, +: Sluggish movement, flinch, ++:
Moderate movement flinch or skin twitch, +++: Rapid
movement, skin twitch and flinch
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Table 5. Responses to de-homing in cattle treated with xy-
lazine or a combination of fentanyl, azaperone and xylazine

i Responses
Groups Heifers I T bod Hoad
No. g and body c@ Bellowing
movement rotation
1 ++ ++ ++
3 + ++ ++
X 0.1 4 ++ +++ -
6 ++ +++ +++
8 +++ ++ ++
F-A-X 0.05 9 +++ +++ +++
13 + ++ +
14 ++ +++ +
F-A-X01 15 + ++ +++
16 + + ++
F-A-X 0.2 19 - - ++

-: Absent, +: Mild, ++: Moderate, +++: Severe

Table 6. Side effects in cattle treated with xylazine or a
combination of fentanyl, azaperone and xylazine

Side effects

Groups Heifers Snore &
No.  Salivation Bloat Urination
Dyspnea
1 +++ + - ++
2 ++ - - +
3 +++ + - +++
! 4 +++ + - +++
5 ++ - + -
6 +++ - ++ ++
7 + - - -
8 + - - -
9 + - - +
LT + ; ; +
11 ++ - - +
12 - - - -
13 + - - +
14 + - - ++
15 + + ++ ++
1 16 + + - +++
17 ++ - + +
18 ++ - - +
19 ++ ++ +++ ++
v 20 + ++ + ++
21 + +++ + ++

-: Absent, +: Mild, ++: Moderate, +++: Severe

F7)5 Sukel 7HE A el Ar|g 3EEe] X 0.1
o] euia] Z 4uie]of|A], F-A-X 0.137-2] 2ute]el|A
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X 0.17¢) 2v}2]8} F-A-X 0.172] 2vlejoir AF
3} FE o] wAZo] bz} 1vte) 4 HAy sk ct. F-A-
X 0272 A% 1vtelelld FFo2, 2uteelAe
52 ubAstedeh F-A-X 0057 A= 5ol %}
2= Wkt

A8 717b o 2L w o) IAE e X 0172
6nte] & sule]elx wlxest st F-A-X 0.055
ol = No. 10, 11, 12 A& $7} FAF 3 124, 83, 102
2o zbzb 13 wjxes}gich F-A-X 0.17¢2] 7% No.
13, 14, 16 A8$7} 742} 33 wizatgl 2o No. 15 4
#9= 23], No. 175} No. 18 A¥-$-= 27 13] vk

s}edt}. F-A-X 02704 No. 19 A¥$7F 41 ¥
95, 145%-0)| 23] vl 5} No. 205} No. 21 A+
Za} 3 10883} 10780 7 13) vl st =%t et
ol ]l vl A)7ke] #A) 3] ZHsleh(Table 6).
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BUNGT} creatinine: 35 A3 T4 AAH7|1&
E3] BUNE 12.50+0.71~14.17+2.32 mg/dl, creatinine
© 1.424027~1.65+021 mg/dlZ A W2l W
315 BgivhFig 1, 2).

Total proteind} glucose: A3 7|7k E3 total
protein-&- 6.37+0.33~7.10+£0.28 g/dl 2 BE A 3T
A Ay ol ol WskE BT S 9
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Fig 1. Changes in BUN values in cattle treated with xy-

lazine or a combination of fentanyl, azaperone and xy-
lazine.
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Fig 2. Changes in creatinine values in cattle treated with
xylazine or a combination of fentanyl, azaperone and Xy-
lazine.
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Fig 3. Changes in total protein values in cattle treated

with xylazine or a combination of fentanyl, azaperone
and xylazine.

ow] F7b Ae] A WA 4 $l2Ach(Fig 3).
Glucose= F43 F71H8 o] X 0.179] 75 F4}
A 52.8+:14.2 mg/diol| A FA} 308 & 155.0+46.1 mg/
dl, AL 1208 3 192.8442.7 mg/dlE FA} o ]3]
FAb 303 b FAL 1208 Foll Zhzt 294%, 365%
7F8kAet. F-A-X 0.057-& FA14 32.044.6 mg/diei] +]
FAF 303 Fo} FAF 1208 Fo] 97.0+34.0 mg/dis}
132.7+493 mg/dl2 Z7}ske] Z=abdol| n)s) zbz}
303%2} 417% +43stdct. F-A-X 0.13°2] A9 Za}
A 47.6+-4.9 mg/dlo| A A} 303 F g A} 1208
Folle 128.7+41.9 mg/di®} 189.7+44.6 mg/dlZ. =
7¥ste] spAbAef wlsl 247 270%9) 398%2 Abss)
Atk F-A-X 0274 & glucose %5i= Z=A}4 315
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Fig 4. Changes in glucose values in cattle treated with
xylazine or a combination of fentanyl, azaperone and xy-
lazine.
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Fig 5. Changes in AST values in cattle treated with Xy-
lazine or a combination of fentanyl, azaperone and Xy-
lazine.

121 mg/dlell &) FA} 308 Feo} Fa} 1208 Fol
161.7440.2 mg/dI} 170.7+53.6 mg/dI 2 W 3}s}e] 3=
ARl wlal Zhzt 513%9) 542%2 Zrlele] A¥T
el 7Y & 718 Modo)(Fig 4).

AST, ALT @ LDH: AST= FALA, F:4} 304 3,
FAF 1208 Fof X 0.17o) A= 70.83+12.89 IU/L,
66.83+12.62 IU/L, 63.60+12.68 IU/LE 27} 7143}
Aot A H A wsg o, F-A-X 0,054 =
74.33+41.46 IU/L, 69.83-+38.29 [U/L, 74.83+31.33
IU/LE £A717b5<k Wshs #4384 94iuh. F-A-
X 0129 F-A-X 0279 A% zt2} 75.30+17.20
IU/L, 69.00-+9.87 TU/L, 68.20+10.35 [U/L8} 56.50+
9.29 IU/L, 58.67+12.01 TU/L, 61.50+10.85 IU/LE =
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Fig 6. Changes in ALT values in cattle treated with xy-
lazine or a combination of fentanyl, azaperone and xy-
lazine.

3000

2500

2000 ‘/

<
21500 3
1000 ——X 0.1
—-a—F-A-X0.05
500 —~—F-A-X 0.1
——F-A-X 0.2
0 A )
0 30 120

Mins
Fig 7. Changes in LDH values in cattle treated with xy-

lazine or a combination of fentanyl, azaperone and xy-
lazine.

A} v 8} od el (Fig 5).

ALTE AAF Fol|4 17.40+5.03~21.00+4.85 TU/L
Aol AAF W] HEE Bglorn] LDH 94 1994
+187~2621+623 IU/LE & A|7kel ab& F-204 o
= Z7be|u F7F Aol & whA™ & gl ch(Fig 6, 7).

LI

Fentanyl-azaperone-xylazine®] Al (F-A-X)= oA
E20] 38, B3] 2}59] E£Ho| Ao o845
2 9)e}”. Fentanyl-2 isoflurane, nitrous oxide, reser-
3t Wi-go el oA vl glen

azaperone- ketamine, methohexital, metomidate =

pine, azaperone

o
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ExaEn ~age B2 vlg AL Zew
e ST F-AXE JArdAlEe] A
setol wheh o1 B3 vl go) theksiA ARE A
on] 2T o]z AA BIEE TR AFLE A
)] olol) thah JAk Hrl7} vl §- wlokgk AAelet.

B AR F-A-X9} xylazined Foiqt F A 22
0.5°C o] o] WistE mod AA WS fAIskde A
Zol| 4] xylazined- o] 1A7F F AL 1-2% Al
279" fentanyl- 2 A A 22-& Fghcl s M vl
SQUAIRH xylazine & FALeE oFelAl ALt Aich
= Kumur®} Thurmon®] ¥ w9} B A3 Ax g =&
o] F-A-X7} A& wiglol] mlx& G F3] v|v|dt
ez A=}

Xylazine-& UdA|Ho 7 H2HFE FHAHA o=
gk A FUE sl dAHes 3GS
Lulbatn o]o ¥H-EFH= vagal tone2] F7FE A9 o]
vhebube o= xylazine FAF 10~15% $- Fgho] A4
o7 EBolrpd Ajwo] 2AHE Ao FHT 4 3l
t}'. Azaperonee 0.4 mgkg ©|A+9] §3& T
gl 4] AlteE F7bAZ e ot A AL
o] =ojEl B Alglel|4] azaperoneo] ©]&F Alup4 A
A 719 QS Aoz AlEHY. £ 59 FA-

2 Aol Fojstd Alubert zFasidled ole
Xylazme4 ojzko 2 zt=c} Compbell 52 AeflA]
Alubgele xylazine FAF F- 3087k R|&2 22 8173t
g}y W msle] X 0.17, F-A-X 0.057 ¥ F-A-X 0.1
TollA] FAF F 608744, F-A-X 02T 04 F4F +
1208742 Ak 2k Abelzt 214551 2 A Ape}
oéi‘s-}ﬁb}_ 7H24’ DJXO,ZS, EHx]35’ }\]_%22.31’ guinea pig
“o = xylazine FA} F AluteE A3 Fasto
Doherty 5'>& xylazine 0.15 mg/kgS ool Foig o
Ag 5F Agm Ade] debgdokn ek Xy-
lazineol] &J&F A|m-& E2AAA L] FAAARA §F
7} 2, A1A+9] catecholamine ¥-¥] 7}49} vagal tone?]
Z7}e)| 711k, wh2ba] xylazine S AlWAIA Abet
o] &AjsheE FEAE AFsHA Folstoiol sfof st
w" B23) A9 Ay} A7)t ASGE e B FoiA
ol v a2esicta A7

2 Aol F-AX 02700 FAF F 3F=p7}
Z7}sta v R] ATl dasteich. mokeld
A} acepromazine-2 TE-& A A|FHA| 7} xylazine> %
F< Z7}A17Icka Hatch 570 R 13lgi |1t Hsuoh
Lu®: xylazine2 Alvbsel THFFE shgiclia 7]
sl &o] AS dFie z*}g“ B2 A ZF
F7} agekn wasgon 2% Aer 3E
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< A} A9 4% F-A-X 02-0.6 mghkge %
o o] 3F57) g} 8193#7H39 Roughton™-&
xylazine 5o ¥ 3 F571 AFol|A Frisla ¥l
A ZrAagke) slgd o Jessup 232 Aol wjekol
xylazine-g 7% v & A= vfeh}x] gt m
B w3lgle}l. Hsu 578 ool xylazine 0.4 mg/kge 3}
FE 5T o w2y ke B 350 w3 Fo)
et sl 7 7)Ae ghe ) =] ekgheb s shedct. =)
Aol A% 2 mgkg s FALE w) F2Ae] Wl F ofat
+ 24206 llamael|A] xylazine 1.1 mg/kgs FoI3t
W ZFre Assledota B.d vl 9le}”. Fentanyl
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