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Abstract : The aim of this study was to compare the reaction of the cardiovascular system, and the anesthetic
effect among 3 experimental groups, epidural administration of medetomidine as a single agent, the combination
of buprenorphine and medetomidine, and the combination of fentanyl and medetomidine. Twenty one dogs were
anesthetized with isoflurane and allowed to breathe spontaneously. Epidural, arterial, and venous catheters were
inserted. The tip of epidural catheter was positioned at the level of the space between the sixth and seventh
lumbar vertebra. After a stable plane of anesthesia was achieved, these dogs were each administered one of
the following treatments epidurally : medetomidine 10 pg/kg (Group M), a combination of medetomidine 5 pg/
kg and buprenorphine 10 pg/kg (Group M/B), and a combination of medetomidine 5 pg/kg and fentanyl 10 pg/
kg (Group M/F). Heart rate (HR), Respiratory rate (RR), End-tidal carbon dioxide (EtCO,), and arterial blood
pressure were measured before drug administration (base line) and 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55,
and 60 min postinjection. Blood gas analysis was performed before injection and 5, 15, 25, 35, 45, 60 min
postinjection. Isoflurane was discontinued 80 min postinjection and pain/motor function were evaluated up to
260 min postinjection every 15 min. At the early stage of drug introduction (until 5 min), the HR was decreased
significantly in all 3 groups compared with base line. In Group M, HR was significantly decreased compared
with the other 2 groups. With time (starting 20 min after drug introduction), the HR was decreased significantly
in Group M/B in respect to base line. However, no significant difference was seen number-wise in all 3 groups.
During 60 min after drug introduction, the systolic, diastolic and mean arterial pressures were highest in Group
M and lowest in Group M/F. Among 3 groups, drug action and motor loss duration were longest in Group
M/F. Analgesic effect observed in the M/F group was the most prominent and long-lasting, compared to those
seen in the other 2 groups. Given the fact that the recovery of motor function takes place in a short period
of time after analgesic effects disappeared, additional use of M/F depending on the patient's condition would
be a good way to achieve effective pain management. However, proper care should be taken to ensure the
function of cardiovascular system in the patient because the administration of M/F under isoflurane anesthesia
results in a significant decline in arterial blood pressure (65 £ 10 mmHg).
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Table 1. Effects of lumbosacral epidural injection of 3 (M, M/B, and M/F) groups on heart and respiratory rate and EtCO,

in dogs
Time (min)
0 5 10 15 20 25 30 35 40 45 50 55 60
HR
M 12886+ 82.14+ 77.86+ 81.14+ 78.71+ 80.14+ 7929+ 79.00+ 81.14+181.14+ 8143+ 80.57+ 82.14+
1268 12.56" 1527° 1492 1292° 125 955 929" 016 9.92° 907 804" 863
M/B 149.14 £ 105.14 £ 97.00+ 97.86+ 9829+ 98.71+ 97.00+ 95.86+ 9529+19586+ 97.29+ 97.57+ 96.86+
21,79 15517 1046° 13327 1396 13.10° 13.05° 13.11° 326" 1399 14.60° 1543 14.89
M/F 12829+ 82.00+ 7500+ 7643+ 77.86+ 7886+ 80.71+ 81.00+ 81.29+18229+ 8257+ 82.86+ 8286+
2198 14077 643" 655 598" 534" 680" 8797 048 969 1036 975 987
RR
M 2729412171+ 1843+ 1657+ 17.00+ 1771+ 17.14+ 1757+ 18.00+ 18.00+ 1786+ 1743+ 1657+
2.75 7.59 562 486" 4127 373" 385 412" 451" 4517 471" 5000 5227
M/B 4443+ 3786+ 30.71+ 2686+ 2357+ 21.86+ 2229+ 2086+ 2129+ 21.14+ 2057+ 2143+ 1986+
1343 1952 1681 11.74° 774" 736" 532" 485 461" 467 535 503 291"
M/F 28.57+ 32.00+ 31.00+ 26.14+ 2586+ 2571+ 2343+ 2357+ 2200+ 2329+ 2229+ 20.00+ 20.14+
1436 17.19 2176 1836 1959 1932 1610 1250 1288 1190 945 896" 771"
EtCO,
M 4186+ 4229+ 4243+ 4329+ 4286+ 4271+ 4214+ 41.86+ 4171+ 4157+ 4129+ 4143+ 4157+
552 472 435 407 393 423 456 456 461 486 522 476 450
M/B 4129+ 4086+ 4343+ 4457+ 4443+ 4429+ 4400+ 4329+ 4429+ 4471+ 4471+ 4586+ 45.00+
309 684 230 326 321 330 332 340 364 364 364 438 36l
M/F 3871+ 3871+ 44.14+ 4329+ 4457+ 4571+ 4643+ 4671+ 4614+ 4643+ 4629+ 4643+ 4657+

739 1027 790" 11.15 9.00" 528

479" 399" 402" 38" 325 315 336

* Values significantly (p < 0.05) different from values recorded at base line (t =0). Data are given as mean + SD. (n =7 dogs/
group); HR = Heart rate (beats/min), RR = Respiratory rate (breaths/min), M = Medetomidine (10 pg/kg), M/B = Combination of
medetomidine (5 pg/kg ) and buprenorphine (10 pg/kg), M/F = Combination of medetomidine (5 pg/kg ) and fentanyl (10 pg/kg).
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Table 2. Effects of lumbosacral epidural injection of 3 (M, M/B, and M/F) groups on systolic, diastolic and mean arterial

pressure in dogs

Time (min)

0 5 10 15 20 25

30 35 40 45 50 55 60

9371+ 11043 + 114.57 £ 113.43 £ 10829 £ 106.29 £ 102.00 + 101.14 £ 9829+ 98.14+ 96.57+ 95.86+ 95.00 £

1835  2040" 19.72° 17.65 1649" 1449

9529+ 112.71 £ 109.86 + 106.00 + 101.29 + 96.43 +
8.32 21.07 1852 1609 1522 13.61

8943+ 96.14+ 9086+ 87.71+ 84.14+ 8243+

M/E 1042 12.14 5.52 6.70 6.44 6.78
DAP

70.71+ 8543+ 9029+ 8829+ 84.00x 80.57=*
1422 1783  1689" 1407 13.53" 1207

71.14+ 8643+ 8543+ 8171+ 7786+ 73.14%
410 1462° 1350° 1292 1213 10.04

71.86+ 76.14+ 70.00+ 6586+ 6343+ 60.57*
946 1422 7.19 8.84  10.66 9.69

M

M/B

M/F

MAP

8229+ 97.14+ 101.57+£99.29+ 9500+ 9229+
1640 17597  17.36° 1589 1428 1296

83.71+ 99.00+ 97.71+ 93.71+ 89.86+ 85.00+
634 1557° 14.87° 1354 1298 1130

81.86+ 87.14+ 8129+ 7743+ 7429+ 72.00%
9.70 1240 6.24 8.30 8.79 8.85"

M

M/B

M/F

14.06 1458 14.07 13.57 1588 1537 15.02

9357+ 91.14+ 87.14+ 8586+ 8329+ 8214+ 8043+
1266 1231 1185 1084° 10.14° 10.01°  9.66"

7971+ 7843+ 7629+ 7543+ 73.00+ 72.14+ 71.00+
647 553" 538 538 625" 540" 683

7857+ 7629+ 7486+ 7129+ 7229+ 70.14+ 70.00 =
11.73  11.67 1248 1246 13.01 1393 13.88

7029+ 6471+ 63.00+ 60.14+ 59.00+ 5729+ 55.14+
9.83 814" 790" 776" 705 709" 664

5843+ 5571+ 5343+ 5229+ 50.00+ 4929+ 47.71+
10.16" 1042° 1147 1132° 1127 1140° 10.67

9043+ 8843+ 86.71+ 8186+ 84.00%+ 82.14+ 82.00+
1270 1283 1343 1294 1366 1424 1413

81.86+ 7743+ 7486+ 7271+ 71.00+ 69.14+ 66.57+
10.90 9.40 926" 886" 849" 817 157

69.00+ 67.00+ 6457+ 6329+ 61.57+ 6029+ 59.00
927" 893"

10.18" 10.03° 971" 984" 9.68

* Values significantly (p < 0.05) different from values recorded at base line (t =0). Data are given as mean = SD (n =7 dogs/
group); SAP = Systolic arterial pressure (mmHg), DAP = Diastolic arterial pressure (mmHg), MAP = Mean arterial pressure
(mmHg), M = Medetomidine (10 pg/kg), M/B = Combination of medetomidine (5 pg/kg ) and buprenorphine (10 pg/kg), M/
F = Combination of medetomidine (5 pg/kg ) and fentanyl (10 pg/kg).
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Table 3. Effects of lumbosacral epidural injection of 3 (M, M/B, and M/F) groups on arterial blood gas analysis in dogs

Time (min)

0 5 15 25 35 45 60
PaCO,
M 3830+£4.70 37.01+£5.19 3851+490 3853+4.48 38.80+4.08 37.77+429 37.90%+537
M/B 38.80+433 39.87+3.07 40.17+£3.74 41474330 3980+3.50 41.12+3.51 41.23+3.62
M/F 3892+386 4252+4.90° 4498+548 43.78+452° 43.60+503 43.65+4.93 43.02+471°
PaO,
M 587.40 +27.06 589.63 +30.83 594.03 £33.08" 598.27 £27.11" 609.84 +21.43 590.59 +30.94 592.03 +36.12

M/B 594.75+18.82 571.87£47.14 591.50+17.94 605.32+27.29 596.32 £25.56 604.15+21.42 598.58 +21.98
M/F 586.83 £23.02 599.67 £ 11.11 606.97+19.90 601.40+16.61 606.95£13.75 605.08 £19.32 608.53 + 11.66

Sa0,

M 100.0£0.00 100.0+£0.00 100.0 +0.00
M/B 100.0£0.00 100.0£0.00 100.0+0.00
M/F 100.0£0.00 100.0+£0.00  100.0+0.00

100.0+£0.00 100.0+0.00 100.0+0.00  100.0+0.00
100.0£0.00 100.0£0.00 100.0+0.00  100.0+0.00
100.0£0.00  100.0£0.00 100.0£0.00 100.0£0.00

* Values significantly (p < 0.05) different from values recorded at base line (t = 0). Data are given as mean = SD (n =7 dogs/
group); PaCO, = Arterial partial pressure of carbon dioxide, PaO, = Arterial partial pressure of oxygen, SaO,= Arterial oxygen
saturation, M = Medetomidine (10 pg/kg), M/B = Combination of medetomidine (5 pg/kg ) and buprenorphine (10 pg/kg), M/
F = Combination of medetomidine (5 pg/kg ) and fentanyl (10 pg/kg).
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Table 4. The mean analgesic score in response to a standard noxious stimulus (clamping) at the perineum, tail and right
and left hind toe after lumbosacral epidural injection of 3 (M, M/B, and M/F) groups in dogs

Time after discontinuation of isoflurane (min)

0 15 30 45 60 75 90 105 120 135 150 165 180

perineum, tail

M 000+ 171+ 257+ 286+ 343+ 343+ 343+ 343+ 342+ 357+ 400+ 400+ 4.00+
000  1.89  140°® 090* 079 079 079 079 0.79° 079  0.00*° 0.00°  0.00"

wp 000+ 057+ 200+ 243+ 343+ 371+ 386+ 386+ 386+ 386+ 386+ 400+ 400+
000 079  L15*" 079 079 049 038 038 038 038 038 000 0.00°

wp 000+ 057+ 086+ 114+ 157+ 186+ 243+ 3144 314+ 343+ 343+ 357+ 371+
0.00 1.13 121° 1212 1272 1077t 098 107 1077 113*  1.13* 079 076

right, left hind toe

M 000+ 143+ 229+ 271+ 300+ 3.00+ 314+ 314+ 371+ 371+ 400+ 400+ 4.00+
000 162 138 LI11*  082* 0.82*° 069 069 049" 049"  0.00° 0.00°  0.00°

wp 000+ 043+ 129+ 257+ 300+ 343+ 357+ 371+ 386+ 386+ 386+ 400+ 400+
000 053 076 079 082 079 053 049 038 038 038 000 0.00°

wp 000+ 086+ Ll4: 186+ 243+ 286+ 314+ 329+ 357+ 357+ 371+ 386+ 386+
000 121 121* 1074 098  090° 069 076° 053 053 049" 038 038

: Values significantly (p < 0.05) different between values of group.

®: Values significantly (p <0.05) different from values recorded at base line (t =0). Data are given as mean + SD (n= "7 dogs/
group); M = Medetomidine (10 pg/kg), M/B = Combination of medetomidine (5 pg/kg) and buprenorphine (10 pg/kg), M/F =
Combination of medetomidine (5 pg/kg ) and fentanyl (10 pg/kg).
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Table 5. The mean motor function score in response to a placing, hopping and muscle tone test after lumbosacral epidural

injection of 3 (M, M/B, and M/F) groups in dogs

Time after discontinuation of isoflurane (min)

0 15 30 45 60 75 90 105 120 135 150 165 180
Placing
M 000+ 029+ 114+ 200+ 214+ 229+ 229+ 286+ 300+ 343+ 386+ 400+ 400+
000 076 146 1917 204" 214" 214 146" 129" 098 038 000" 0.00
M/B 000+ 000+ 000+ 043+ 1.14+ 229+ 286+ 3.4+ 357+ 371+ 386+ 386+ 386+
000 000 000 079 121" 076 114 121" 079" 076 038 038 038
MU 000+ 000+ 000+ 000+ 000+ 043+ 114+ 157+ 214+ 243+ 329+ 357+ 400+
000 000 000 000 000 079 121" 1277 121" 127" 095 079 0.00"
Hopping
M 000+ 0.4+ 114+ 200+ 214+ 229+ 229+ 300+ 329+ 357+ 386+ 400+ 400+
0.00 038 121" 191" 204" 214" 214" 129" 095 079" 038 000" 0.00
M/B 000+ 000+ 014+ 086+ 143+ 243+ 229+ 314+ 357+ 371+ 371+ 371+ 386+
000 000 038 121 1.13° 098 150" 1217 053" 049 049 049" 038
MUF 000+ 000+ 000+ 014+ 057+ 1.14+ 157+ 243+ 271+ 286+ 343+ 371+ 400+
000 000 000 038 079 090 053 053 076" 069 079" 049" 0.0
muscle tone
M 000+ 043+ 143+ 186+ 200+ 214+ 214+ 271+ 329+ 329+ 343+ 371+ 386+
000 079 127" 121" 129" 146 146" 095 049" 049" 053 049 038
M/B 000+ 000+ 029+ 100+ 143+ 243+ 243+ 300+ 343+ 357+ 357+ 357+ 357+
000 000 049 115 127 113 1277 1000 053 053 053 053 053
MF 000+ 0.4+ 043+ 071+ 129+ 157+ 243+ 286+ 286+ 286+ 286+ 3.00+ 3.00+
000 038 053 049" 076" 079" 079" 038 038 038 038 000" 0.00

* Values significantly (p <0.05) different between values of group. Data are given as mean £ SD (n =7 dogs/group); M =
Medetomidine (10 pg/kg), M/B = Combination of medetomidine (5 pg/kg) and buprenorphine (10 pg/kg), M/F = Combination

of medetomidine (5 pg/kg) and fentanyl (10 pg/kg).
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E FEEEEA, FoupRl )3 AR —r‘ﬂﬁ‘:}
NE oz g 3t AFoX e RE2A o5 AR A
o] Fof AL A - FTAY] SARES & HslE
YERA] skt siepd 7o A Fo A &47] &
Weret P U, 282 F IR Age] felsiAl
astal U ol kslekA #eto] fefstA SrHE el
ZFEAJT [14]. B T2 A7, MY ERE(1LS py
kg/h continuous rate infusion)a} FNEFL (1.5 pg/kg, volus)
< AW U FAstiEs o, A, 575 AEdAl
‘?_ o] Fod Al Faske ASE YElRT (7] &
ARoNME= MFS] 739 8] Fof A Alukgel S5
£ #F4T F IA ‘:}-
9] Fo A FE E a3 1 %=
°] etz 24%3— Fske Ax l weh 2 2ol 7k LP
B, mEbA] oFEe] Ak, 2ok A gl 1
%94 23 Aol UEp= Sl "—%% s T3
F %5 29| dorsal hom Z£2.2 -P]Zilb}ﬂl’/} LS oF e
= 2°‘°]’* 23] QX whet oL §-91¢] HeRE

"1T_"
(spinal cord segment)©] #3sl= FiEe % s 4
S F U F, 8H}F AT 9 172—04"] A =
AR, F TR MF e 48 F Yo, FES T
oste #HF9 Ao W} FHol §7-¢ 2 &3
= AS F ok B AFe 9 -dF Aue] FoJg A4
sttt sfsra o ® 15] FEoll A FH AlZkE H49
JEl—r—r‘“E%% o zto]7k oy, RIFR-2| A4 Ao

2
a5 ol ol AN
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= ﬁULii wol Wit [6]. Ut €] oFE Fo] Al U
Bg F e Fgde g 5o HAH
Al EFe] npHlE fste] o] xHAR1 A3, wAAl
Aol AAof egk AESt, 1 Al =F(Horner’s synd-
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syndrome)Z} F-AFSH WES 4 w3 Al ) B4
E4o| o8 = A#, T, W7, AEse] B 59
ol vehd ]‘:} [17, 20, 28]. & AFlA HF
S WAL b o]y #E A] ol sk FAE-S VER
= A= $iiTh

ARkeE Aol wE WS o thed BHE
T o3 APAE AT AR 7T Al st
i 4 G R BT 25 7% 2 A 3
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