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Analgesic effect of epidural buprenorphine hydrochloride after fracture repair was studied
in twenty eight dogs randomly divided into four groups of seven dogs. Group I received normal saline
epidurally and was used as control group. Group II, III and IV epidurally received 0.005, 0.01 and 0.015
mg/kg of buprenorphine, respectively, before beginning surgery. Heart rate, respiratory rate, blood gases,
systolic, diastolic and mean arterial pressures including pain score, system developed by The Colorado
State University, were used to assess analgesic effect. Group III had average pain score and heart rate
significantly lesser than those values of other groups at the early recovery period (120 minutes after
buprenophine or saline administration). Pain scores did not significantly differ among control and
treatment after 120 minutes. Arterial blood pressures (systolic, diastolic and mean) were slightly
decreased postoperatively only in buprenorphine groups. Respiratory rate was within the normal range

while PaCO, and HCO; of all groups were lower than the normal range.
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Modulation of Spinal Pathways

Inhibit Perception Inhibit central sensitization
« Anesthetics + Local anesthetics

« Opioids * Opioids or o,agonists

* o, agonists » Tricyclic antidepressants

» Cholinesterase inhibitors
« NMDA antagonists
* NSAIDs

+ Benzodiazepines

Inhibit Transmission
Inhibit impulse conduction
« Local anesthetics

* o, agonists

": Inhibit Transduction

Inhibit peripheral sensitization of nociceptors
* NSAIDs

* Opioids

* Local anesthetics
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anti-inflammatory drugs; NMDA - N-methyl-D-aspartate) (Thurman et al., 1999:38)
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(Danneman,1997:90)

Tissue or site

Possible signs of pain

Severity of pain

Skin Rubbing; licking; biting; scratching Punctures/incisions: mild
Burns/inflammation/scarification: moderate to severe

Muscle Reluctance to move; lameness; rapid, shallow Mild to severe depending on site and degree of
respirations injury(e.g., may be severe following high amputation

of hind leg)

Viscera Reluctance to move; abnormal posture (e.g., hunched, | Mild to severe depending on organ injured and type of
stretched, “praying”); biting or kicking at abdomen; injury; greatest pain associated with distention or
rolling or writhing; guarding obstruction of hollow organ, ischemia, inflammation

Bones/joints Reluctance to move; lameness; stiffness; guarding; Bones (humerus and femur): moderate to severe
licking; biting; self-mutilation Joints: mild to severe (severity with inflammation)

Spine Cervical: reluctance to move, especially head; Cervical spine: moderate to severe
standing with head down; stiff gait
Thoracic/lumbar: few signs Thoracic/lumbar: general mild

Nervous Acute injury: none Acute injury: none

system Postinjury neuropathy: licking, biting, self-mutilation Postinjury neuropathy: nonpainful abnormalsensation

to moderate pain

Thorax Reluctance to move; stiff gait; standing with front legs | Lateral approach: mild to moderate

spread apart; rapid, shallow respirations

Sternal approach: severe

Rectal area

Rubbing; licking; biting; abnormal excretory behavior

Moderate to severe

Abdomen Arched back; hunched posture; abdomen tucked in; Generally mild; moderate after extensive surgery
guarding; anorexia

Eye Rubbing; pawing or scratching at eye; blepharospasm; | Intraocular or corneal injury: moderate to severe
lids partially or completely closed Enucleation: generally mild

Ear Rubbing; pawing at ear; head shaking; head tilt Moderate to severe

Mouth and Anorexia; abnormal mastication; excessive salivation; | Moderate to severe

teeth rubbing
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ketamine, NSAIDs, local anesthetics 4182 opioids (Danneman,1997:89-90)
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Post-injury hypersensitivity

|
Injury

o

Hypersensitivity
A
Preamptive analgesia Post-injury analgesia
PA A
1 [+
Infury Injury
Hypersensitivity c Hypersensitivity

sU 6  maila preemptive analgesia

< P A A &
(A- MIIARUNTZAUMTTUANNE AndIuna1s 119 hypersensitivity state UTUAU; B- preemptive

1]

analgesia(PA) Hosiumssuaauiandiunais luina hypersensitivity; C- m3sziuanienda

Al UIzan hypersensitivity 291 19)( Woolf and Chong,1993:363-369)

snntju opioid analgesics

o1 1952 fuanua lugiauniildluilvgiuiiarenunaroyialaun opoids, o-

A A { o

9
adrenergic agonists 1182 NSAIDs #an11niigelienguaunignssziuanulianisdenldun
glucocorticoids, polysulfated glycosaminoglycan 4@ transquilizers (Hansen,1994) 13 wonly
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v I a 1 { v T
Gluammﬂiﬂﬂi%’muﬁ'ﬂammmmﬁ Murdoch University Veterinary Hospital wmwﬂuﬂqu

opioids N 1duIndie 48% vmei NSAIDs uag nitrous oxide 1n31420% waz18%

el
A v @

AUAIAL (Haitjema and Cullen ,2001) Elﬂuﬂfjuidj,@8ﬂﬂ%§%@35ﬂﬂ31ﬂ§§ﬂ (opiate receptors)
fifiotatios 3 wiiafio mu 50 morphine receptors BgierBd 1A dorsal horn Vo ludunda
kappa W30 ketocyclazocaine receptors ﬂéﬁllsllﬁgf UNAIAZTNDI A delta receptors ﬁ)gi‘ﬁ limbic
system (Ahrens, 1996:72-73) UsaziiAfozil subtypes DANAB¥THAGY mu 11Ty mu-1,
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mu-2 118z mu-3 UAN1NF Tuananu1101980819110809 7 subtypes  AI5UANNANYTIATIIY
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{ [ J 1 4 . { o o

VUL N buprenorphine i]mﬂuﬂﬂuﬂqu partial agonist 9¢ antagonize il kappa receptors LAUNU
YA R Y1~ 1 [ A Ay o A ' dyw

mu receptor 1@anuiniinane receptors Tusganithunan dendoszine suvariianvang

m3t1uues e1lungu pure agonists 11519612 NRUTINAUTIABINITU UONEEIINI

IA 1 1 1

éfmmiwaﬁlummﬁ'qmﬁ agonist receptors @3UYINAN antagonists 1dun naloxone, naltrexone
QJSI v Qall - 1 1 @

11a¢ nalmefene ICVONYNTATUAV NG mu Liag kappa agonists TagiHane mu 11NN AN

~
n2uaz3

A135199 2 waﬁumminizéju opiate receptors Glfﬁﬂﬁ'Nc] (Hall, Clarke, and Trim, 2001:94)

Receptor Suggested action

V1 Spinal and supraspinal anagesia
Respiratory depression
Euphoria

Nausea and vomiting

Changes in gut motility

Miosis

Addiction

Sedation

K Supraspinal analgesia
Sedation
Addiction(mild)
Miosis

Dysphoria and psychomimetic effects

0 Analgesia

o Dysphoria and psychomimetic effects

Mydriasis
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M3190 3 M3AONIU receptors Y081 1UNG opioids (Hall er al., 2001:94)

Drug L receptor K receptor 0 receptor
Buprenorphine +++ ? ?
Butorphanol ++ ++

Diprenorphine ++ ++ ++
Fentanyl +++

Methadone +++

Morphine +++ +&

Naloxone +++ = +
Nulbuphine +++ at

Pentazocine imin + ib
Pethidine ++ - -
Remifentanil it

Sufentanil o + +

mnf,ju mu opioid agonists

I Y < 1 2 @ . @
Morphine (ue1@mie1ungu mu agonists 3231120 Idduaz 1 wa sedation Tuszau
Y dyw v A (= o Y v A
unan msedinuguan bifinawihavgdrldgiiviions panting, bradycardia t1ag
4 H ]
930U INT panting DINANINGNFUBILIN thermoregulatory center 1 W griuneIvILNL
1 [} v 1w % v d

aannusouas uavz Iidewad 190 1e1a1H1dad s thermoregulatory center Yo 3da11l10gnna
= % Y N a A 9 1 12 9 Y
gninansnigluinny ldiane bradycardia  szinaio g luviagauase lilinad14

1% % 1 = @ = £ g Y = A £y v YR o 1 ]
MYV AINITNINA LB ULATINUNIIDUIYU G]NLI]L!N'ﬁ"UNLﬂEJ\WIWUklﬂLﬁiJflﬁluﬁﬁ’Jﬂzﬁﬂﬂ’Jlmth

2

v 4
adanat linenaamsenda n1evaali morphine 92 WL urinary bladder capacity MNIUUIN

QU

o 2l
= AaA o w

19 urine production aAAY WoNNNHIIRgNENAAY1UNITNIZAUNTHAIAT histamine D119

J 2

9 = (% QIJ A o [ (% (% Y a t:' Y o 031’
WIMaAanA onTINMTHasEsHauRusuanyaeMsIMewazdsuuen I aaiuae

9 1

dasansdi i masadealulsumiosediedq vinanlslugivae 02 = 1.0 mg/kg

A 2 A = o
IM 1158 SC “]5\‘181’1]31153fJSL'Jﬁ'](luﬂ"Ii@f’)ﬂf]Vlﬁ‘]JﬁSlﬂm 2-4 Glf"JIlN

= = 1 . o a . N
Meperidine 1gN51108n31 morphine 32184M35911111AANI sedation ualNaT19AE
4 '
AdwARINU 01T panting lABENUINNT 1Y meperidine UAsligninizdumsnasans

" 1 Qoa % z
histamine #91u liia2s 1emeaviaeaden oreengniseivlaiesszosdualszana 0.5-



15

o = [ 9 .. Yy 9 A 1 dy A 9 o
2.0 ¥2Tu9 9911A25 19 meperidine MdoInmsmsvongninuIunil vunaildlugivuaz

L3IAD 3-5 mg/kg IM 130 SC

1 1 QJ = %
Oxymorphone 1A2131154 10 1911994 morphine LUANTLEL1IAINITOONYNT INAIABINY
L e 4 Qy [ 4 a‘f
tdeamsIndaiduanoaandiezdesldonioduganisiidaiiioninolignd sedation
Y 1 Y Y a o . . 1 Y q 9 .
A28 oxymorphone liinszduliinansnasens histamine uap1anamsmielad lisznatams
LY o 9 Y [ LY % [} A = =~
idalu lugiiud ldmendsmsrdain linoilymnamsmelanieonfou edfiszezinm
¢ y { (]

M3oengns 1-4 $11ug vuan 1 lugiive 0.05-02 mgkg M 130 SC aulunualdlu

YUIA 0.03-0.05 mg/kg IM 130 SC

1 @ [ <3|
Methadone 3A214L54 1<1.5 111094 morphine taz l¥inamssefudandeiu iue
{ = 1 ] ) a va 1 {
lgniuuluauua ldnsrumanis I lugivuazunn Tunedgianuiniuedliana
4 v 9
d15U moderate pain 1¥Ha15zu1a1 4 52 1use hinszqumsnas histamine fauamsnlden

) A Y v < A 0 g 9 A
LU ADALADADN IADINTIINALT ﬂJLHﬂTlLL‘ug‘Llﬂ‘]f 0.1-0.5 mg/kg IM 1159 SC

I A $ J . = .
Hydromorphone 11U mu agonists FIRAIINTI 5-7 1M1V0 morphine flf]‘ﬂ‘ﬁ sedation
' ' =28 ' ' o . .
11NA71 oxymorphone UATZEZIAINTBONGNEAUNIT MiNTEAUNTHAT histamine 81191407

vinoaden Va1 lugiviazung A9 0.1-0.4 mgkg IV, IM 1150 SC

1< ' - A = a"‘o’;’ 9y csyd ]
Fentanyl 11 Ue1na1 agonists NUTIANS H5282a1MI000NTTUAI0MATI ]
I { A o =g 1
Whundenlumsldambelugiviazong eengniisanielu 1-2 Wi 8119 IV bolus WA
A @ A 9 1 1 A @ A A Y
20 ng/kg Wosziuanulangunse dunsalreednaeniealugiivlasaun 3-5 ngkg 1an
4 1 Y
MUY 3-6 ng/kg/h liadessy Tagninamsmelageeranaiu’la (Pascoe, 2000:757-761)
4 ) v
mAnams 1o (transdermal fentanyl patch) Qﬂﬁmuﬁmﬁammazmﬂ HagINY
(d -9 d' 1 o 1
sreznmeangnd dieaumivsimie lugivinidanszan 1aana1ns 1% morphine M9

epidural (Robinson ef al.,1999)
' . 0 . .
81NQN kappa opioid agonists-mu antagonists
i< ' =~ o A
Butorphanol L‘lJ‘L!fJﬂ‘L!ﬂQ U opioid agonist-antagonists DBNTNTHA1IVIN opioids fa0u

=\ 1 A d' 9 d' d?} 1
Tagvzdl ceiling effect lumsnamsiigly nandeie i luvuanigaaiueg lunamsmels

dg’ = = a 9 1 ] .. o A Y o Y Y = =
UINUYUY NﬂﬂﬁlﬁW@@uaﬂﬂ31811Uﬂqm opioids 79U llﬂuﬁlil']ﬁlslﬂﬂuﬂﬁlllﬂllﬂahe!ﬂu YIugND



16

4 v F4
mild sedation HgnTed1etios 2 %1 TuanTen1nnI1Tu HANULs IUMSIUAY receptors 1A
¥1INNI1 morphine  7-10 111 ua bignwnsasziuanuianguuseld lunszdumisvas
. . Y q Y Y A o oA o A q v 4
histamine 81179 1apARoANAZ AT ceiling effect voam3sziuihe Welder luvuaigeiu
AMANIA antagonist 92 1JTAU19m15 197 agonist  wweN 1 lugrivlszanm 0.1-0.4 mg/kg

M,SC %50 IV au luunn ¥ uuuna 0.1-0.8 me/kg IM,SC #30 IV

. 3 . . Aa Sy oA o .
Pentazocine 111 agonist-antagonist mqm"lmmw morphine Iﬂﬂﬁ!WWh@ THS mu
. [~ A Qo’:" Aq v @ A Y
agonists 1HueNNgnTau vinan leluguvilszinm 1-3 mgkg IM, SC,#30 IV 3169145 1%
o Y a \ A A 9
evuaglunuenilfinae1ms ataxia nTeauATZ NN 1A

4

4
Nalbuphine 890907 ln@ 1UANHALE antagonists 14ANT11 1¥IAANIY sedation 117
v =

1in finaseomsmelaazszuu ladowieatios vinaf 4 lugiviazunlszum 0.03-0.1

mg/kg IM, SC, 130 IV
mnf,ju partial mu opioid agonist-kappa antagonists

. 8 . v v £ Ao o Y
Buprenorphine 1u agonist-antagonists  F1IIMUI NIVUNU mu  receptors Ulﬂﬂ!!,az
. ~ YA g - . A ] 9 I
antagonize N kappa receptors N5 MBI partial agonists (H8917 Idasa l¥inalu
. .. Y 1A Y . <y Y =
agonist opioid Idmnfeuny morphine EHEJE]ﬂi]V]ﬁ“]ﬂLLaﬂ‘HNﬁ’q{ﬁq’ﬂﬂi%qu 45-60 1IN
) H 4
ﬂ'lflﬂﬁ\‘lblﬁ v Llﬁglﬁ@\‘l%'lﬂﬂ'lii]ﬂﬂ‘ﬂ mu receptors DYNUUUK U ﬂ11ﬁ{81ﬂﬁﬂzllﬁ}i‘mﬁﬂlﬂ\1
. 9 Y = 1Y 1 )
buprenorphine fﬂﬁ]ﬁl“b' naloxone Llﬂi]Wﬁ!mﬂWl‘lﬂJﬁ11J15ﬂ!Lﬂul"lJﬂ??%ﬂﬂfﬂi‘l’ﬂﬁlﬁl%iﬂﬂ
buprenorphine 1&15 14 doxapram Falvinaladn31d Yeavesms 14 buprenorphine Ao 0ON
4 '
anT lauudetszanm 8-12 %1 Tua ¥ina sedation luszduthunats uazaunsel¥szdvia
@ = ) 9 a = o = o £ 1
sgauooudaunanld mslvoluvmanuvuiaiuuziieniinaseiulnanassisinae
¥y v . A o v = 0o q ¥ @
ﬂ?illﬂ‘lﬂlﬂ'}ﬂ pure - opioid . sHBIVIN receptor Qﬂ‘l]ﬂ‘ll’J'Nuh mmﬂmmzuﬂﬂuqummmm
152318 5-20 pg/kg IM, SC, or IV (Pascoe, 2000:761-762) NT1NUNAINITOINUTLZUY
~ A Y . v A Y] A '
InaRewdeninms 14 buprenorphine “luqummwmﬁa‘umﬂ halothane 1139 isoflurane W1
1UN15aA09VD heart rate, cardiac index, mean,diastolic L& systolic arterial blood pressure Li6g
= A d? . . 1 (= d‘ o @ d‘d
UNMIIWUUYUUDY systemic  vascular resistance m"lmwaﬂﬁmummﬂﬂﬂuquwuqmmw

TORITER (Martinez et al., 1997)
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mntju opioid antagonists

'
1 [ Y .

S 4 ’
Naloxone 111 pure antagonists nmaga 8192URY opioid receptors Tae'livaasna

L)

9
[ Y

Faiua5a 1911899 receptors UNUNNIN agonists 111 oA lWA1IL sedation 551V
A A 9 1 - =\ 1 o Y a

alagnna 1300 1ITAUATEHUNIINMT FINGN opioids TuANTITIBIUNEIIIOTI IFING

lung edema LL8¢ ventricular fibrillation mumi%’iuqﬁm Uszum 1-25 ng/kg naloxone 9&HN
< ' < o

metabolized (1] naloxone glucoronide BY1ITIALTD U half life Tuauesdu 1¥ina antagonist

[ [ 4
Yszina 1 2709 1azi{e991nUNIUA glucuronyl transferase 4110199114 half life Vo1

&£
1IUTUHIU

S o . ; = o 9 = Y d? 9 A
Nalmefene 111 pure opioid antagonists wgﬂwwuﬂmaﬂqm%ummu GATR)

991l52 @3RI naloxone (Pascoe, 2000:763-764)

A 9 ) A Y a o
ﬂ’liLa@ﬂclslffﬂﬁg\iﬂ']J'JﬂLW@Gl‘ﬁlﬂﬂWa?Nﬁﬂaluﬂ'liUﬁﬁlﬂ']ﬂ’l')%ﬂ'l’lﬂﬂ')ﬂﬂ’lﬂ'ﬂaQﬂ’lﬁ

U Q

P4 bl
=<

WaTUAUANNIUITIveIRWaTiinaTY Usganinimvess dJoR-1devetes syezial

=.

d’?} Y o (Ay 1Y [ LY 9 = A a d?’ 1 ..
Ndoamslidaidudimendinmsrida tazrad1uAeano1azinavy e1lunqu opioids gn
W lduaz ¥ ldnadlumsseivanuneaReundunendansrida (Hellyer  and

Gaynor,1998)
Epidural opioids

4 1
A13NIN opioids UgnFusnmanlanluszanaues vaz lugunds dalinadons
wiwla Ae namsmiely 1MaN1IZ  hypercapnia  HAZHOLITOIINNITADUAUBDIVDITZ LI
4
AUANgUMNI M- douradeszuy naioudea Tgnsansasimsmureiale wazii
Tnfianuadead  HademuAuoIHUNNgNFaamsiadeuaIveIn AU 1ms IR
9

Wouyn (Ahrens, 1996:73-74) M3 1Me1523U12ANIN opioids TAEMITAANN systemic UGN
wanldeussmanuihannmsida lugiuuuiueds uingamnsosieussnie1ns
< Y 1 g ¥ A ] Y 3 J Y a
puthald  uavinavesnildionssmanuiinedeguusannmsidaiusznelving
Yy A ' o ' Y 2y Y o q Y
patuAes unamsniely  dadldensganszduanduiinenenlaie  uazihlin

I o ] 1
Todud Hudu mslianssziuanutanig epidural WY @00 W30 opioids 151891
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Y L= 1 a 9 = A 19y A Aa
ﬂ’”lﬁJ”I'imJ'iiWHﬂOTMﬂﬂﬂulﬂIﬂfJthiJNﬁﬁ’f)ﬂTJZ‘W]Glﬁ] !,LazWﬁ‘llN!ﬂfN“VllliJG]’fNﬂﬁﬂNﬁﬁi’:ﬂ’lfﬂ

(Hendrix et al., 1996)

MENAINNAMTANBINDY opiate receptors 312N 1Y substantia granulosa 1 dorsal
horn Tuludunds 1853 15130 opioids N4 epidural tiesziuaNuYIagelivonne Tina

o P vy A g oA~ o 9 .
szmmmﬂm”lﬂﬂmma:mumwmamumfmnuaﬂmummﬂmumﬂwmq systemic

I

A

<3| o a 1 o
1i49991n11U selective nociceptive blockade 1 l¥iAamavssmanutalauiulaelaiiild
Y A a o A = oA g Yo Yy .
naNloNASuMIAKTEBoUILT Y tag Julinani hemodynamic i lada sl opioids N
. o 1 a o Y Tl =" F 4 Y Y
epidural §9318aalsmeaaulylumsiiandnaie (Skarda, 1996) M3 Ieseiuanuiia
v 4 4
NN epidural f"fnﬂﬁﬂl‘WﬂJﬁgﬂzﬂa'ﬂuﬂ'ﬁ'ﬁ]@ﬂﬂ‘ﬂ‘ﬁ Llﬁ3'@ﬂ‘E]‘VI‘ﬁﬂ@ﬂ'liﬁ1\ﬂu‘ll@\11’i'31i]!m$ﬂ'lﬁ
=Y ' Y = 3 o Y1 Y @ PG @
wela T51091131m3 1958114 epidural Husialade uaglinaszivanuialaanenaans
(Y Y A 1 o ' ..
W19 (Vasal et al., 1996) N31097UN15 1% morphine DEIREGE epidural @IUITDYIYAA minimal
alveolar concentration (MAC) 494 halothane 1uq 1Y (Valverde, Dyson, and McDonell, 1989)
12 Y = Ao o 1 = A o A 9 .
LLﬁZU]JJSJWﬁ"U'N!ﬂEN‘ﬂﬁ"]ﬂiyﬁ'E]ié‘ﬁ‘]J‘UulWﬂnﬂulaf)ﬂiuquﬂlﬂﬂ’lﬂﬂWﬁﬁU@'ﬂﬂ isoflurane (Keegan,
k4
Greene, and Weil, 1995) N13 9 oxymorphone NN epidural Gluqﬁfmﬂ’uﬁﬂﬁ' systemic uptake

a 1 3 1% Y @ = Yy 9 . 2 9
INADYINTIALTY aﬂ@ﬂﬁ’]ﬂ'ﬁmuﬂ]@\iﬂ'ﬂﬁ] FINDIAAANNLUVNUUUDN end-tidal halothane DNAIY

(Torske, Dyson, and Conlon, 1990)

Y ' .. 3 7 AAa Y o A '
mﬂﬂffﬂﬂq&l opioid agonist-antagonists AenlEnuinnao butorphanol WU
butorphanol 9% mean, systolic,tia& diastolic arterial blood pressure,cardiac output, Q% rate

= = = 9 2 Y _ 1 .
pressure product (Tyner et al., 1989) 1agiN15ANEIDINS 1% butorphanol A1 epidural 1
qUUNI90Ta VA0 isoflurane tiogranssziuauauazkanoid lanazmsmislanu
9
M3 1%l luvuia 0,25 mg/kg 191 epidural Tumivansasziunanuialdedrlasass ii
9 = J o Y = < 9 = Y = 1
nav1ufeanansiauve v latasnismelaiisuanies naylulinavufesdoszuy
' ' Y
Yszamidunald 89lYn111Tudavrean MAC vadisoflurane 18 31+ 8.6% nenaans v

o w

1 Q‘g
butorphanol tal Y0319 I 1Y AeiszecanlumsesngnTau (Troncy et al.,1996b)

I 1 { o 4 @
Buprenorphine hydrochloride Lﬂuaﬂuﬂ’qn partial opioid agonists Minnldnesedu
=) Y = 9 "9 VA = o 1 .. . =\
ﬂ’?ﬂllﬂ'lﬂ MN'@GUNLF]El\iﬂﬂﬂTiWRlGli]”UNl,mu@EJﬂ’NHJE]mEJ‘Uﬂ‘]JﬂQSJ opioid agonist AT
4
izaznaﬂum’s’aaﬂqmmumw morphine La¢ butorphanol (Hubbel and Muir, 1996) Wa5¢31
1hamenasmsiidanszaniie1¥ morphine 0.3 mg/kg MOV buprenorphine 0.01 mg/kg

2
agdhems 2 ydaldwaluuanareiu (Brodbelt er al, 1997) lalimsfnyinis1d
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4 o o (Y2 <3 1
buprenorphine NN caudal epidural Lﬁ’ﬂﬁ$\T‘Uﬂ'l']l]‘]_]'3@ﬂ18ﬁﬁ\1ﬂ'lﬁWWﬂﬂﬂﬁgﬂﬂﬁlULﬂﬂWUQT
o Y A NI o = ! o
ﬁ1ﬂ1§ﬂ§$\1Uﬂ')']i]ﬂ'lﬂllﬂl‘WfNW@ mﬂaﬂmflﬁ"lﬂmuﬂﬁzmm 10.8 GIf'JIlNﬂ\TJJ"Iﬂﬂ'J'] 24 GIf'JIiJQ
~ 9 = 9 VA =} Y = Y 4 dy . .
HASUNDUIUAGIHDENIUNDNIUNUNTRALUINAINUD (Girotra,Kumar, and Rajendran, 1993)
A = = o . v Y a Y = 9 J o
!N@Lﬂﬁﬂﬂl‘ﬂﬂ‘ﬂﬂ‘ﬂ morphine WTJ'J"Iﬂ@GLWLﬂﬂWﬁsll'NmENu@EJﬂ'ﬂ Eﬂﬁ']ll']iﬂigﬂllﬂﬁﬂ AaAMAC
' 2 ]

Yd3halothane uazmmzﬂzna1aaﬂqm1ﬁ'u1uﬁu (Miwa, Yonemura, and Fukushima, 1996)
Y . @ = 9 = A 9 9 dy [ 1
sllu'lﬂﬂ'liﬂlﬂ buprenorphine ﬂluqu‘ﬂﬂEﬁmLsuwmﬁaaﬂmaﬂﬁimmﬂammﬂagizﬁ”m 0.005-

J ' [l
0.015 mg/kg nfiszoznalumseangnt 4-6 119 019 1%81M19 epidural Feaziiszoziia

M300NONT 12-18 ¥2 119 (Fossum, 1997:88)

MIANHINAVDY buprenorphine hydrochloride MONAIRAN1 T4 epidural Tumenas

]
IS ' A

1 o % z ¥ a Q( %
ﬂ1§N1ﬁﬂﬂ‘i$@'ﬂ1u’quﬂlﬂ‘Nﬁ iJi]ﬂiNWJﬂEJLWE]‘]Ji%mu’q‘ifl‘ﬁ‘i%dﬂﬂ’)ﬂ VUINYT  TSISLININIT

= Y A ! A o 79 Y o A o J a A Aa
20NHNT  HASHAVNIAYIUDIY ﬂf]‘L!‘VIi]%‘uflﬂljizQﬂ@clf])’clu’qusllﬁiﬂﬁﬁﬂ%uﬂﬂuﬂhﬂﬂluﬁW

A % = A 1
!ﬂﬂ?ﬂﬂigﬂﬂvlﬂﬁnﬂum’E’]@LL@%?%UU’WWEJGL"UWQV!“]J



Aadl o A a v
IBAUUUNTIVY
A=
AINANHE

Y| H Y o 9 v < to v o o o
qu‘lJ’iJ'JEJﬁLGUTi’UﬂTELLﬂll‘Uﬂ§$@‘ﬂ femur 111N FUNINLLUILLTI llmmﬂﬂwu‘quazmﬁ AMUIU

28 A7
A A A Y
in309NaNFlunsIde

1. Buprenorphine hydrochloride1
2. 1A509A5297A blood gases’
A [ 9 % 1 @ =%
3. 1A509IN0ATINISIAUTDIH aaymANuau latia
&Y
4. ginsaifasnssunszgn
L4 ) 9
5. ginsaluazendmsumsNeeIaay

6. 1AT0ANIIADL

ad =X
IENIANHN

o 1 @ o 3’ | 1 v 1 Y]
1. qumﬂwnﬂmulﬁjsumimmmﬁLtazmtﬂunmamiﬁl@ﬂ 12 6]5'311]\1ﬂ@1!ﬂ15ﬂ’]¢’]ﬂ
v @ 9 o @ @ a Y
a5293AeAT ISl easImsniele anuaulaia Taoneoey uag blood

gases

lTemgesic@ (buprenorphine hydrochloride 0.3 mg/ml)
2Ciba—corning 278 Blood Gas System

3Datascope Accutorr 4
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Y v
2. w3eumsaan IagRa atropine sulfate YUIA 0.04 mg/ke WINANTIONAINITY 15
Y
W1# Fni@auale thiopental sodium Y119 20 mg/kg WA INTUADAN DSB8 ]1Y
LAZAIUANNTTALAADANTHIAAAY halothane LAY DONTFIIL
= a " v Y as dy
3. R3INUTNURNIAANIIITU0A%D
1 Y] J @
4. LL‘]NZ‘IWUL‘]J‘L! 4 nauaas 791 Ta® Randomized Complete Block Design
o 1A ° o Y ' Yo "o FY v
quvngui 1 $1u 742 Mdiunguasuny Tasumsedand lunszqn femur #n
Tae 131850 buprenorphine hydrochloride
ariungui 2 $1uam 7 @2 145y buprenorphine hydrochloride Y119 0.005 mg/kg 11
%94 epidural N0IZUINATLANTUNAIAIY lumbar N 7 LaZAIY sacrum N 1 DU
[ Y] FU (Y
MsHIAAA luNTZAN femur ¥#n
ariungui 3 1191 7 @2 151 buprenorphine hydrochloride Y119 0.01 mg/kg 191%04
epidural NPYTTUINNIZYNAUNAIAIY lumbar N1 7 HAZAIU sacrum N 1 NBUNINT
1w Y Y]
HIdaLA lunT=qn femur #n
griungui 4 $1uau 761 185y buprenorphine hydrochloride Y119 0.015 mg/kg 191
¥94 epidural NOEIZHINNTEYNAUHAIEAIU lumbar N 7 LAY sacrum N 1 AU
LY Y (9]
MsAaA lunTzen femur 4N
v 1 o o = . 4 o A I d
5. MYHAINIAANT soft bandage AERA cephalosporin 22 mg/kg Lﬁaqummmaﬂwm
Msnau FudunangAnssy a5 Iasamsduvesinle sasimsmely nazany
@ a F% A o (% 1 qaj o
aulavialaen1edon N0 10 wWiilunar 2 s lamerasiluainaay antiuhing
o o g o ) o o
a3993ann 1 F luaiiumal 3 $2 1 uazasddann 1-2 52 Tuaunsy 12 52109
Menaalasuen laslinsnsnvian blood gases 11 2 taz 6 ¥ luanevd ldsuen
) a <3 1% [ 1
6. Wdeyannda suulsziuanunuihamenaemside Tagmanzuuua

Fuiatansdaeansien 4 (Hellyer and Gayneor, 1998:145)
a ¢y
NIAUNIICHUDYA

a L& Y @
T1l5un33 SAS Tae 1% analysis of variance A5z HEATIMTAHVRW Y das1MsneTa

' o a 9y ' . A o 14 '
aManuau lavia lagdou A1 pain score A1 'l4 taza blood gas
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Observation

Heart rate 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Resp. rate 3 3 3 3 3 3 3 3 3 3 3 3 3 3
BI. Press. 3 3 3 A\ B 3 3 3 3 3 3 3 3 3
BI. gases 3 3 3

¢ & 5 & & ¢clhg ¢ ¢ & & & & g

T 0 120 130 140 240 270 300 330 360 390 420 480 600 720 min
anesthetized T T
epidural end of operation
+“—>
surgical
d‘ = 0’/’ o a Aav
1n 7 UHHQUUAAIUUABDUNITAUUUNITIVY
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NN 4 IsMIdsdiu pain score YD Veterinary Teaching Hospital , Colorado State University (Hellyer and

Gaynor, 1998:145)

Observation Score Patient Criteria
Comfort 0 Asleep or calm
1 Awake; interested in surroundings
2 Mild agitation; depressed and uninterested in surroundings
3 Moderate agitation; restless and uncomfortable
4 Extremely agitated; thrashing
Movement 0 Normal amount of movement
1 Frequent position changes or reluctance to move
2 Thrashing
Appearance 0 Normal
1 Mild changes: eyelids partially closed; ear flattened or carried abnormally
2 Moderate changes: eyes sunken or glazed; unthrifty appearance
3 Severe changes: eyes pale; enlarged pupils; “grimacing” or other abnormal facial expression;
guarding; hunched-up position; legs in abnormal position; grunting before expiration; teeth
grinding
Behavior 0 Normal
(unprovoked) 1 Minor changes
2 Moderate abnormal: less mobile and less alert than normal; unaware of surroundings; very restless
3 Markedly abnormal: very restless; vocalizing; self-mutilation; grunting; facing the back of cage
Interactive behavior 0 Normal
1 Pull away when surgical site is touched; looks at wound; mobile
2 Vocalizing when wound is touched; somewhat restless; reluctant to move but will if coaxed
3 Violent reactions to stimuli; vocalizing when wound is not touched; snapping; growling or hissing
when approached; extremely restless; will not move when coaxed
Vocalization 0 Quiet
1 Crying; responds to calm voice and stroking
2 Intermittent crying or whimpering; no response to calm voice and stroking
3 Continuous noise that is-unusual for this animal
Heart rate 0 0% to 15% above presurgical value
1 16% to 29% above presurgical value
2 30% to 45% above presurgical value
3 > 45% above presurgical value
Respiration rate 0 0% to 15% above presurgical value
1 16% to 29% above presurgical value
2 30% to 45% above presurgical value
3 > 45% above presurgical value

Total Score (0 to 24)

a score greater than 15 should result in treatment
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AunasvessaTImaduueaialaf 200, 230, 300, 360, 390, 420 1AL 480 WTiAEHRUTUMAR
Sinneurda lunduii 2 Aundsussdasinsiduvenialefl 120 uas 130 Wfinends
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fi 2 dountinguil 3 AunGevesnui mean MendusHAGA 130 Rveengud 2 Heun
Ul 1 AURGEVeIANUAY mean MEVFUTUAIRA 160 WiTivoengdud 4 Hooniinguil 1 waz
Ul 3 AURABANNAY mean MENFUTUAIRA 170 WTivesnguil 4 Hesniinguii 1 Aunde
YDIANNAY mean MenAUTUAIEA 180 Wifivenguil 4 Hoendingudi 1 naznguii 2 Aunde
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ANNABUDA pain score MIUAUTUHIAN 120 WINVBINGUT 3 Yoonngud 1, nqui 4
HaZNGNAN 2 MUY AURABYDY pain score MIUAAIUHIAA 130 WINVBINGUN 2 FINIINGY
N4, ngui 1 wazngqui 3 WAL LAZAURABVD pain score NYHAATUHIAA 140 1AL 150
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WNY0INGUN 2 MANIINGUR 4 azngui 3 MNaINY a8NNTEdIAYN DA (P < 0.05)
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peraaluananan 10 wazgili 13
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ANAYVDINT blood gases
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3141 5 ﬂ'nﬂﬁ'ﬂﬂmé”@]inmiLé’ummﬁﬂwmﬂtjmmﬂmmzﬂtjuﬁ"lﬁ%
buprenorphine "ll‘mﬂﬁ'N“]
nANw) mjumuau 0.005 mg/kg 0.01 mg/kg 0.015 mg/kg
0 148 +12 138 + 22 130 £ 25 139 + 29
120 *183 £ 27b *184 + 18b 109 + 33a *184 + 31b
130 164 + 28b *174 £ 13b 132 + 51a 159+32.3b
140 161+26 150+20b 129+39a 151+33
150 145422 142423 136+27 137424
160 134422 149439 144+45 132424
170 129+29 141437 137443 127416
180 131+28 135£26 141443 130£18
190 121426 130+£25 137439 121421
200 *113+36 131+21 136+ 30 116+14
210 119426 127+26 123+37 120+16
220 117428 108+30 136+20 109+16
230 *119+30 118+20 144+27 108+16
240 128+49 121428 132+37 129422
270 121427 124+28 129+29 121+14
300 116+12 127+33 115+47 “106+22
330 120+33 121+24 116+26 116+15
360 *113+1 115+27 129+45 120+21
390 *115+12 117+£24 127+41 118+29
420 *106+9 117+27 122+37 11948
480 *119+18 11616 131+£35 *106+24
600 122+18 122+30 123141 124422
720 120+24 130+£28 133+42 122+19

= yananainneulieredsiivediynieada (P<0.05)

)

(@b)c,d) glunueunianuaniuedildsdidynana (P<0.05)
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=

MmN 6 ArndsveIdnIMmeliveinqualuguuazngun 145y

buprenorphine YUIAANE

nANwN) mjum‘uau 0.005 mg/kg 0.01 mg/kg 0.015 mg/kg
0 41+23b 30£13a 35+18c 45+13bd
120 *31+6 32114 30+7 *30+10
130 *28+5 3011 30+13 *26+13
140 *31+12 2849 32+14 *29+10
150 *27+7 27111 31411 *27+9
160 “23+4a 2649 37+13b *27+9
170 *25+6 25+8 34+12 *26+9
180 *24+6 2548 34+15 *25+9
190 21+2a 2647 33+10b *25+6
200 *24+8 33+28 32+11 *26+7
210 *22+6 2145 30+12 *23+6
220 *20+4 *19+5a 32+9b *23+7
230 2244 24+8 32+11 *16+6
240 2444 23+7 27+10 *20+6
270 *20+5 23+6 29+5 *22+8
300 *21+3 24+7 27+6 *23+8
330 *20+4a 24+9 30+5b *27+10b
360 *22+5a 22+7 3147 *28+8b
390 *19+2a 2347 30+8b *28+8b
420 *19+2a 19+3a 28+5 *27+7b
480 *23+10c *20+5a 30+7bd *28+14b
600 "22+5¢c “19+3a 26+7 *29+10bd
720 *22+49 *19+4a 2547 27£11b

* uanannnnoulvioedeiivedAymeana (p<0.05)

@@b)c,d) glunueunianuaniuedidsdidynada (p<0.05)

)
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MINN 7 ANRBBVEIANNAUTATiA systolic VOINFUAILANLALNGUN

buprenorphine YUIAANE

=

1850

nANw) mjumuqu 0.005 mg/kg 0.01 mg/kg 0.015 mg/kg
0 141.3+25.1 143.9£32.3b 110.1£25.3a 122.3+23.8
120 *112.9+35.8 *95.7+38.7 118.1+£18.4 98.84+33.7
130 132.0+£29.6b *91.2+47.3a 118.6+27.3 106.3+27.0
140 140.1+40.0 *107.7+44.3 128.8+18.6 124.3+18.4
150 123.7+45.1 1156.7461.5 114.2+37.3 106.7+28.0
160 131.1+40.4b | *110.3+32.6b 139.5+17.6 101.0+32.7a
170 146.2+32.0b 123.3+41.5 125.5+18.6 113.6+26.9a
180 154.7+52.9b 137.0+34.2b 123.2+32.8 102.9+27.9a
190 135.0+32.8 140.3+£30.7 116.3+20.1 126.2+23.3
200 128.6+58.7 142.7+21.6b 96.2+30.9a 108.5+39.5a
210 127.6+48.3 138.4+26.7 107.7+44.5 132.3+24.0
220 144.4+39.7 137.3+16.7 107.8+23.1 116.0+23.3
230 126.7+76.0 149.0£17.8b 91.0+55.2a 129.0+9.9
240 111.3+42.8 122.94+29.8 115.8+35.9 128.3+40.1
270 117.0+37.6 131.2+28.5 107:5+29.5 133.9+43.7
300 125.9+54.9 125.0+36.8 110.04£29.7 124.6+25.4
330 133.4+24.9 121.1+£21.9 118.6+30.5 127.7+24.3
360 128.0+40.2 135.7+14.6 118.1+27.1 115.1+33.8
390 133.4+17.4 127.4+£27.3 133.7+31.8 125.1+10.8
420 131.3+11.0 117.9+36.8 122.4+18.4 120.9443.7
480 121.7+38.9 127.4+39.4 131.1+12.3 119.2+25.6
600 122.9+28.8 141.7422.3 125.9+14.5 118.6+26.0
720 135.3+32.4 134.6+24.1 116.9+19.3 126.6+16.4

* uanannnnoulvioedeiivedAymeana (p<0.05)

)

@@b)c,d) §lunueunianuaniuedidsdidynada (p<0.05)
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=

M319N 8 AundevesnnuAulaia diastolic YoInguAILAUIAZ NN 1ATY

buprenorphine YUIAANE

nANw) mjumuqu 0.005 mg/kg 0.01 mg/kg 0.015 mg/kg
0 88.4+14.9b 86.6+23.3b 58.9+11.2a 72.1£20.31
120 68.9+28.1b *51.1+£19.1 66.5+19.0 56.0+27.1a
130 70.1£21.2 *65.2+33.4 71.2+13.3 57.3+20.1
140 78.7+26.3 *64.5+29.9 79.4+32.3 73.1433.2
150 71.1£271 64.3+37.2 58.2+30.3 66.6+35.2
160 71.4+27.3b 70.0+26.8b 77.2+23.4b 50.0£24.3a
170 83.56+22.2 79.3+27.6 81.6+24.3 69.6+22.7
180 93.0+12.7b 89.7+27.8b 74.8+28.5b 54.0+22.3a
190 84.7+29.8 93.3+21.9b 58.5+15.3a 66.7+27.1a
200 73.4435.2 81.7+24.2b 54.4+13.7a 56.5+31.7
210 84.6+40.1 79.7+22.7 62.5+38.5 64.7+27.3
220 80.4+35.5 85.0+25.0 64.6+22.4 62.5+13.4
230 78.3+52.3 87.3+31.2 54.0+36.5 83.0+36.8
240 71.7+46.7 77.0423.2 62.8+27.4 84.5+39.8
270 71.3428.5 81.2+13.0 (6 [0 F124572) 73.9+20.8
300 79.0+£19.8 70.7+19.8 66.0+22.0 79.1+24 1
330 85.4+4.6 64.7+19.7 67.6+16.8 72.3+22.2
360 77.6+36.8 79.6+16.7 78.9+20.4 65.4+20.7
390 78.4+24.1 81.3+15.7 *93.7+24 1 77.4+31.4
420 87.9+2.5 74.0+26.8 78.3+18.8 73.4+27.9
480 71.1425.7 77.9425.8 *88.7+11.3b 68.7+22.1a
600 81.7+30.5 83.3+15.7 74.6+26.4 67.4+17.5
720 85.4+28.3 83.9+12.2 74.4+£17.2 74.9423.9

* uanannnnoulvioedeiivedAymeana (p<0.05)

)

@@b)c,d) §lunueunianuaniuedidsdidynada (p<0.05)
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=

M3519N 9 AUNAeVEIAINAL TAHA mean VOINGUAILANIAZNGUN TATY

buprenorphine YUIAANE

AN (W7) mjum‘uau 0.005 mg/kg 0.01 mg/kg 0.015 mg/kg
0 108.6+15.4 106.0+23.5 83.0+11.7 90.6+20.3
120 *83.5+30.4 *67.3+27.4a 88.1+17.1b 73.4430.2
130 93.6+24.9b *65.2+35.5a 91.2+156.3 74.1+24 .4
140 99.7+31.8 *76.5+38.8 102.8+18.3 93.0+23.9
150 90.0+30.1 80.7+42.5 77.6+33.0 76.9+31.6
160 95.9+29.5b 86.6+28.9 94.3+21.2b 68.6+29.5a
170 112.2+27.3b 96.0+34.0 Qe OING 84.6+21.9a
180 113.2+20.4b 108.4+26.7b 90.7+28.0 69.6+27.3a
190 100.8+30.7 114.1+24.7b 78.7+8.5a 89.8+18.6a
200 98.2+45.5d 105.7+21.5b 69.0+19.6ac 74.0+31.9a
210 98.0+43.2 101.0+19.4 75.8442.3 85.9+27.3
220 101.0+41.9 106.5+20.1 80.0+19.3 83.8+16.9
230 94.7+64.8 118.0+30.7b 65.5+42.8a 92.0+29.7
240 84.7+46.2 95.3+26.8 81.5+26.0 92.8+41.1
270 83.3+30.0 98.2+18.0 78.5+26.8 94.1+23.8
300 101.3+41.7 88.6+24.3 80.4+21.2 94.1+21.3
330 107.6+16.5 85.1+22.2 87.1+16.8 91.1+18.6
360 96.4+39.6 100.1+10.9 97.1+22.3 82.3+21.4
390 98.7+23.0 99.9+20.8 106.3+27.3 94.9+20.4
420 104.0+4.6 87.0+28.6 69.7+15.2 90.9431.0
480 87.2+29.6 95.0+29.9 103.9+10.1b 87.2+27.3a
600 97.7+26.4 103.7+£15.6 97.6+23.3 85.1+20.7
720 107.6+29.6 102.9+£15.0 92.3+14.1 96.4+17.5

* uanannnnoulvioedeiivedAymeana (p<0.05)

)

@@b)c,d) §lunueunianuaniuedidsdidynada (p<0.05)
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M135199 10 AURAOVD pain score VBINGUAILANLANGNT AT buprenorphine YLIAA1I

=t

nANUT) ﬂzﬁmmmﬁu 0.005 mg/kg 0.01 mg/kg 0.015 mg/kg
0
120 8.3+3.3b 10.0+0.9b 6.4+0.92a 9.1+2.9b
130 7.9+5.5a 11.7+4.1b 7.0+1.2a 8.1+3.1a
140 8.0+5.4 9.7+4.0b 6.4+1.5a 7.3+2.8a
150 6.7+3.3 8.8+3.1 5.8+1.3 6.1+2.8
160 61.1+£2.9 7.7+2.8 12 el 50 5.7+2.4
170 6.5+3.2 6.6+2.8 Wt O 5.6+2.5
180 5.2+2.5 6.0+2.4 5 Dkl 28 5.7+30.4
190 4.842.4 5.6+2.6 6.7+1.2 5.0+3.0
200 5.2+2.8 6.0+3.1 6.0+1.6 4.542.4
210 54427 5.3+2.9 5.2+1.6 4.1+1.8
220 5.2+2.4 6.3+3.6 5.8+1.6 4.542.4
230 3.7+1.2 OIOA=S 6.3+1.5 3.5+0.7
240 4.3+1.2 4 jGri=ty 4.7+1.2 3.5+0.6
270 4.0+1.5 4.4+1.0 4.7+1.2 4.0+1.0
300 4.1+0.6 4.4+1.3 4.6+1.3 3.6+1.3
330 3.3+2.1 4.4+1.5 & el el 4.1+1.0
360 2.9+1.0 4.141.6 41418 4.6+1.0
390 27+1.5 4.0+1.4 4.0+1.8 4.6+1.0
420 2.9+1.5 3.7+1.4 3.9+1.8 3.6+1.0
480 3.1+1.8 4.0+1.0 4.142.2 5.0+£3.7
600 3.4+2.6 2.9+1.5 2.5+1.9 3.6+3.0
720 26+2.3 2.3£1.3 24+1.5 1.9+0.4
(a,b) fjcluuu’Juauﬁﬁmmdnﬁuﬂénﬁﬁﬂﬁw AYNNADA (P<0.05)
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pH

PCO

PO,

HCO,

ARREU99AN blood gases VBINANAILANLAZNGNTN IR buprenorphine YU1AA1

time ﬂ@'Nﬁ’)‘LI@N 0.005 mg/kg 0.01 mg/kg 0.015 mg/kg
0| 7.40+0.07 7.37+0.07 7.26+0.07 7.38+0.07
240| 7.42+0.12 7.36+0.10 7.32+40.12 7.39+0.18
480 7.46+0.12 7.43+0.10 7.40+0.12 7.38+0.18
0| 28.10+2.15* 30.1+2.15* 28.57+2.15* | 29.69+2.15*
240 23.6+4.03* 35.9+3.29 32.35+4.03* 26.2+5.70*
480| 21.27+4.03* | 26.73+3.29* | 27.75+4.03* 23.145.70*
0| 84.66+9.65 | 117.73+9.65 | 92.09+9.65 87.56+9.65
240| 104.83+18.05 | 96.73+14.74 | 81.75+18.05 | 100.30+25.52
480( 110.45+18.05 | 92.2+14.74 89.1+18.05 | 106.10+25.52
O 17.76+1.66* | 17.10+1.56* | 15.34+1.56* | 17.39+1.56"
240| 16.50+2.92* | 21.13+2.39 17.90+2.92 | 15.80+4.14*
480 18.10+2.92* | 17.7342.39* | 17.15+2.92* | 13.90+4.14*

* annnndelnalugiia
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Systolic Arterial Pressure
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Diastolic Arterial Pressure
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Mean Arterial Pressure
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Pain Score

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720

—o>—control ——0.005 —®—0.01 —®—0.015 tim e (m in)

'
~

' y . ' ' Yo 4 1
AUNDYUDI pain score maaﬂqnﬂ’mﬂmmzﬂquw"lmu buprenorphine YUHIAANG)



a3iwan1sIdy edliena nazveravenus

. . 3 a =) % A a dg’ o
Pre-emptive analgesia LﬂuLmﬂuﬂMﬂﬁaﬂmaﬂmﬂummﬂmmzmmuiﬂﬂﬁlmﬁu’m
o 4 4 a v o [ Y
mMs hivveusadlszam meandFunavesenganlumssnihaavuaz lumsinuseau
4 v H
ANVANVDINMITAVIEHINMINIAA saununulszansnavesenlumsussmmianoun
4
v @ @ ' TS, @ Y
aﬁ’J%ziuimmﬂmuusluizmwmimﬁmmxmﬂwaamimm (Dahl and Kehlet, 1993;
<3| Vg Ay 1= IR~ [ JRA] a
Danneman, 1997) !,Wiwﬂ’nnﬂ’m!JJUﬂ’31u‘§,ﬁﬂﬂ113JW\1ﬂi$ﬁﬁﬂclfﬁiJNEWI’E)iNmEJ e 1oz
4 o YR I I Ao Y Y ' " v o Yo
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MIHAANTZAN femur noldnanuliaszAusuLE Msussmiadesiiarsanns
1Fussmihaiimunzey  morphine tazo1lungy opioids ganadeunazdeutimn i
pdramswanaiieszfuaranendinisiida  udannsanelfifanadnafes Wy A
aau'ld odou flaanyas naderaluiaznsiiele ( Jacobson, McGrath .and Smith, 1994:
Ahrens, 1996) N18%a30351891UNY opiate receptors 1 ludunasinIntins1denqu opioids

] o o & 4 o Y = k) 1 o Y Y A
NmmﬂmﬁuwawﬂwNa'ixmﬂ’amﬂ’mvlﬂﬂ!,mzmimﬁag"lﬂumﬂ’n Gluéummmsl%u@ama

'
A o @

eufums e TasAadinig systemic  nvdeaanatufesndIfy (Valverde ef al.,1989;
Torske et al.,1990; Keegan et al., 1995; Skarda, 1996; Troncy et al.,1996a; Vesal et al.,1996;
Robinson et al., 1999)

v

[ d v o wvAa
Buprenorphine hydrochloride . 1Mo UNUTAUATIZHYOI opioids URmaNtialums
g . o g A a"':j . . v A
IN1EYY opiate receptors uazazmﬂﬂlu"lmnullﬂﬂ UYNDYN agonist LA antagonist Gl,ui’lm;uuu
9y . A @ ] 1 P 9 1
M3 1% buprenorphine tasziuANNIIARE NI a1 s1eeangnT lauulas binamswiele
1 4
v lildluvnanganuly (HubbelandMuir, 1996)  guisziuiamendsmsidanszan
U89 buprenorphine 0.01 mg/kg Heeuny morphine 0.3 mg/kg Tsiuananany (Brodbelt et al.,
1997) M351¥ buprenorphine M4 caudal epidural @1M1505EIVANVUIAMENEINIHIAA
< oy ) = ' M a Y A
nszganlu@n ewengns lAuudszana 10.8 1 luedannn 24 s lue uaziinadnaufios
1 Y g,
Wesniuileiieuiums lidnd il (Girotra e al, 1993) buprenorphine 8ongNF lau1ulu

M35230119@ 2@ MAC ¥94 halothane tiazns lHiinanadnafe1ioenI1 morphine (Miwa et al.,
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Y
1996) YUIANTAA buprenorphine TUgUUAINIHADARDANIBININAWITDDETZ1I1 0.005-
g ' v
0.015 mg/kg oniiszeznanlumsesngnt 4-6 %3 1ue M3 1¥e1NM9 epidural ILIANTLHLIAINS

p0nNF 1AUIU 12-18 $2T14 (Fossum,1997:88)

HAYINMIANHINUIIAUNALYDI pain score MINAINMIHIRANTZYN TUFITVILADYY
asasauszezna1nmu llunnnguninaaes naulasy buprenorphine Y119 0.01 mg/kg

Aunde pain score HoonnguaILANLAZNgUN TASY buprenorphine Y11A 0.005 1A 0.015

v =3 [

[ o s’y o A Y [
mg/kg nasnndaiiudinneaauaude 120 Wiiindasuridanienaslasy buprenorphine

' '
~ @ a g

£ g 1 a a YR Mo ~ R o o
G]f\?LlJH‘]f’J\?L’Jﬁ'I’Jﬂi]GWIﬁUﬂJi]& ’ﬁﬂHJTJTJ’J@]iJ'lﬂinﬂﬂ'liWW]ﬂblu"Umg‘V]LiiJiﬁﬂG]’JﬂWEJ‘I’TﬂQWJJﬂ

Q U u

e

v 1

4 H H
B RAERG G NAINTUANN AV pain score ﬂlﬁ]ﬂﬂqnﬁul@glliﬂ buprenorphine {EHTETRR
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1 =

4 H
MINNquUAILAL 1ABI pain score BN 15 TunnnauiiimsAnysmsisnguatuani lu'la

Q

Y [

o =2 1o aly Y Y a 1o\, Ned o
Suen  uaesnenmsiaai lane litnannuihenduiludesiumsusamlugiiv - (Hellyer
and Gaynor, 1998) 1INA15ANEIYEY Hendrix Hagame (1996) WU IUNGUAILANLIIA]
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lignsoasranumsihavesnguaiuauaesannaui lasu  buprenorphine  Tumsrda
N32QNTI9ZN0 1NINANIIWYIABE T ULSY. - (Danneman,;1997:90) . aiaveseussmliala
Itwasgfutlaiiiieamerhliar pain score liaaaemierioaninquaIuauds buprenorphine
gnuuzii lglumavssmnlaaszdusonnamnaig (Hellyer -and Gaynor, 1998 -; Pascoe,

== 9 o 9y 9 . A Y a a a A dg‘ < dy
2000) duivziimnldRadnges epidural teldnalse@nsnmnuauna - wenvIniing
@ ~ ' A Y Ay Yo "o
WU soft bandage ®MNNaYIwAaAANNLIRINMTIAREU IvesvItei 1dTumsenda
Hendrix Hagntde(1996) FIUMITAA morphine YU 0.1 mg/kg LA buprenorphine YUIA
0.1 mg/kg 191%04 epidural ( Kramer et al.,1998) uanud lusidse@nsamlumsseivia
% o Y { °o o .
Favaudanumavesrsnunlszaumadusalumsseiuanuiialaelyd  buprenorphine Iu
qfﬁj (Hubbel and Muir, 1996; Brodbelt et al.,1997) wazluau (Girotra et al.,1993; Miwa et
al., 1996)



43

=
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