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GABA gamma-aminobutyric acid, vy-

HPCD 2-0a-hydroxypropyl -beta-cyclodextrin,
I M intramuscul ar administration,

Il V intravenous administration,

MABP mean arteri al bl ood pressur e,

NMABP non-invasive mean arteri al bl ood pr
NSAI Ds non-steroidal anti-inflammatory drug
PaOparti al pressure of arterial oxygen,
PaCc@artial pressure of arterial carbon di o>

SC subcutaneous administration,
Sp.Osaturation of percutaneous oxygen,

TN : trans nasal admini strati on,



(Oryctol agus) cuni cul us

[ 47]

[ 17]

[ 18]

[ 10]

| M [ 23]



- q-
[ 49]
[ 30]
y - A GABA
[ 48] 1970
/
Cremophor EL
[ 8, 12]
1989 2-0- - B- HPCD
[ 4] 1990
- HPCD
IV
2013 - HPCD
- HPCD [ 49]
[ 5] [ 22] [ 27]
[ 46] [ 40] [ 14] 2 4
I M
Huynh [ 24] -HPCD 4 6mg/ kg | M
Huynh [ 24] 4mg/ kg
- HPCD I M
- HPCD 10 mg/ mL
[ 24] | M 0.4 0.6 mL/ kg
(Y 0.25 mL/ kg
[ 11]

TN



[ 35, 42]
[ 29]
[ 42] TN
[ 35] TN
[ 19]
[ 15,16, 41, 48] [31,51] TN
TN [ 38] - HPCI
TN
- HPCD | M
[ 24] - HPCD 4 mg
Y
- HPCD TN
- HPCD I M
- HPCD Y scC
TN

- HPCD TN



1.1
o
| M [ 23]
2007
I M
- HPCD
I M
[1,5,14,21,22,24,27,40, 43,45, 46] Huynh [24]
-HPCD 4 6 8 mg/ kg 3 | M 4 6 mg/ kg
4 6 mg/ kg I M
36. 9 51. 8 [ 24] - HI
mg/ kg | M 10 1
[ 24]
X
Huynh [ 24] 4
mg/ kg -HPCD I M

-HPCD 4 mg/ kg

- HPCD
(1 5 mg/ kg) | M



1. 2
1.2.1
6 , 9-11 , 3.6-4.2kg
-HPCD 1 mg/ kg I M | M1
I M | M2. 5 5 mg/ kg I M | M5 3
VH17A21
1.2. 2
baseline
2. 5mL
25G TOP
- HPCD Mei ji Sei
| M 3
0.5 mL/ kg
- HPCD baseline -HP
5 10 15 20 25 30 45 60 75 90 120
1.2. 3
Tamura [ 43]
5 4 5
0O 16
1-1 - HPCD



1-1 [ 43
0
1
/
2
3
4
2. 4
Sp.O
LNOP Neo- L, S|
Radical -7
240 /
40 50
AVS
pet MAP graphic AVS
2 2
NMABP
2.5
basel ne



10

Kruskal - Wallis Steel - Dwass
Kruskal - Wall i s

Steel baseline
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1.3
. 3.1
NMABP > dmB el i ne
- HPCD I M
I M1
5 (83 ) | M2.5 4 (67 ) | M5 3 (50 )
- HPCD
3. 2
1-2
10 | M2 . 5 I M5
- HPCD I M1
- HPCD 6 3 (50%)
| M2 . 5 Il M5
6 4 - HPCD
P 0O0.O05 ( ) | M1 0.
(0-7) 1 M2.5 22.5 (19-27) | M5 53 (4¢
- HPCD P O. 05
1-1 1-3
- HPCD I M1 10 15 I M2 . 5
30 | M5 5 45 baseline
P0O.O05 ( )

M1 3.5(3-4) |1 M2.5 13.5(12-14) | M5 15



I M5
P 0. 05
1.3. 3
1-4
baseline
15 20
I M1
| M5 3
1.3. 4

- HPCD

NMABP
NMABP

- HPCD

| M2 . 5 5 30 | M5
( PO0.01)

48 | | M5 15 30

P0O.05 ,SpoO
S p®5 | M2 .

( 50 %)

| M5 3 (50 )

12

10 7°
| M2 . 5
4 2 /

1 (17¢

17
I M5 1



EFR A7 (PRME)

13

1-1
| M1 =} | M2. 5 A | M5 .
0 4 0 3

0 3 0 2 0

5 0 16
[ 43 | M1 6 - HPCD 1 mq
| M | M2 . 5 6 - HPCD 2.
M | M5 6 -HPCD 5 mg/ k¢

baseline P 0. 05
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1-2
10
| M1 M2 . 5 | M5
3
16 (15-B7)X6-6) 4 (2a-4)
0.5 (0-7) 222 .553 ((1498:-12578))
10 3.5 (3-4) a13.55 (1R2-159)
10 6
| M1 6 - HPCD
mg/ kg | M2 . 5 6 -
mg/ kg | M M5 - HPCD 5
- HPCD
a M1 0.05 b IM2.5 PO0O.05



FILIT7HXHAVIREZOZBFRE

0 5 10 15 20 25 30 45 60 75 20 120

IM18 0(0-0) 0(0-0) 0.5(0-1) 0.5(0-1) 0.5(0-2.5) 0(0-2.3) 0(0-0) 0(0-0) 0(0-0) 0(0-0) 0(0-0) 0(0-0)

BHRES IM2.58 0(0-0) 1(1-2.5) 4(4-4) 4(4-4) 4(4-4) 3(3-38) 25(1-4) 0(0-2.3) 0(0-0) 0(0-0) 0(0-0) 0(0-0)
IM58 0 (0-0) 4 (4-4) 4(4-4) 4(4-4) 4(4-4) 4(44) 4(4-4) 4(254)1(03-25) 0(0-0) 0(0-0) 0(0-0)

IM18 0(0-0) 1(1-1) 1(1-1) 1(1-1.8) 1(0.3-2.5)0.5 (0-1.8) 0.5(0-1) 0(0-0) 0(0-0) 0(0-0) 0(0-0) 0(0-0)

BWENIIERE  IM25% 0(0-0) 15(1-2) 3(3-3) 3(3-3) 3(3-3) 2.5(1.3-3) 1(1-2.5) 0.5(0-1) 0(0-0) 0(0-0) 0(0-0) 0 (0-0)
IM58 0(0-0) 3(3-3) 3(3-3) 3(33) 3(3-3) 3(3-3) 3(33) 3(233) 1(1-1) 0(0-0) 0(0-0) 0(0-0)

M1EE 1 (1-1) 15(1-2) 1(1-1) 1(1-1) 1(1-1.8) 1.5(1-2) 1(1-1.8) 1(1-1) 1(1-1) 1(1-1) 1(1-1) 1(1-1)

E~OKRE  IM258 1(1-1) 2(1.3-2) 3.5(3-4) 3.5(1.5-4)3 (1.5-3.8) 1.5 (1-2) 2(1.3-2.8) 1 (1-1.8) 1(1-1) 1 (1-1) 1(1-1) 1(1-1)
M58t 1(1-1) 4(1.8-4) 4 (4-4) 4(4-4) 4(3.3-4) 4(1.8-4) 4(3.3-4) 2(1-3.8) 1(1-1.8) 1.5(1-2) 1.5(1-2) 1 (1-1.8)

IM18 0(0-0) 0(0-0) 0(0-0) 0(-0) 0(-0) 0(-0) 0(-0) 0(-0) 0(-0) 0(-0) 0(0-0) 0(0-0)

LBERIR IM2.58 0(0-0) 0(0-0) 1(1-1) 1(0.3-1) 1(0.3-1) 0(0-0) 0(0-0) 0(0-0) 0(0-0) 0(0-0) 0(0-0) 0(0-0)
IM58 0(0-0) 1(1-1) 1(1-1) 1(1-1.8) 1(1-1) 1(1-1) 05(0-1) 0(0-0) 1(0-0) 2(0-0) 3(0-0) 4(0-0)

IM18 0(0-0) 0(0-0) 1(0.3-1) 1(0.3-1.8) 0 (0-1.5) 0(0-1.5) 0(0-0.8) 0(0-0) 0(0-0) 0(0-0) 0(0-0) 0(0-0)

LIRMEEE  IM258 0(0-0) 1.5(1-2) 2(2-2) 25(2-3) 2(2-2) 1.5(0.3-2) 1(1-1.8) 1(0.3-1) 0(0-0.8) 0(0-0.8) 0(0-0.8) 0 (0-0)
IM58 0(0-0) 2.5(2-3) 3(2.3-3) 3(2.3-3) 2.5(2-3) 2(2-2.8) 2(2-28) 2(22) 1(1-1) 1(0.3-1) 0.5(0-1) 0(0-0)

6 | M1 6 -HPCD
I | M2 . 5 6 -HPCD 2.5 mg/ kg | M
-HPCD 5 mg/ kg | M

GT



ZIL7 FEHOVER5EORERH

Baseline 5 10 15 20 25 30 45 60 75 90 120
M1 2 234 249 243 233 255 231 223 240 247 224 230 223
(6:217-245) (6:235-266) (6:236-253) (6:217-239) (6:247-264) (6:213-252) (6:212-232) (6:236-242) (6:226-272) (6:212-244) (6:220-260) (6:207-236)
gisE IM2.58¢ 201 288 285 237 230 235 237 227 223 229 233 223
(=/4) : (6:185-240) (6:261-300) (6:248-309) (6:221-254) (6:218-238) (6:227-257) (6:222-238) (6:212-240) (6:217-231) (6:211-240) (6:229-266) (6:211-232)
M52 219 269 256 242 244 260 6: 267 233 232 229 232 231
(6: 199-240) (6: 247-302) (6: 244-271) (6: 240-253) (6:225-268) (235-285)  (6: 233-275) (6:221-276) (6:218-245) (6:214-234) (6:215-259) (6: 213-258)
M1 2 186 156 144 161 139 156 126 195 225 183 186 212
(6:180-192) (6:141-171) (6:123-171) (6:135-167) (6:122-164) (6:93-228) (6:120-159) (6:188-230) (6:201-257) (6:180-200) (6:171-213) (6: 186-228)
LR IM2 58 192 116 66 48 48 96 72 117 162 150 174 174
(=/4) ’ (6:168-210) (6:100-129) (6:51-81)a (6:42-57)a  (6:39-66)a (6:57-117)a  (6:48-105) (6:99-149) (6:147-177) (6:132-186) (6:168-213) (6:147-206)
M52 162 54 48 42 42 42 42 45 63 96 126 155
(152-200)  (6:39-87)a  (6:39-57)a  (6:32-48)a  (6:32-48)a  (6:36-48)a  (6:32-48)a  (6:38-48)  (6:51-80)  (6:78-105) (6:111-141) (6:147-174)
IM1 2 133 143 110 125 118 107 108 114 114 128 108 120
(6:127-137) (6:114-149) (6:99-138) (6:110-129) (6:104-142) (6:98-111) (6:102-109) (6:107-119) (6:97-123) (6:117-133) (6:104-121) (6:111-130)
NMABP IM2.58¢ 145 129 117 114 115 116 113 134 139 151 128 145
(mmHg) ’ (6: 130-157) (6:118-143) (6:110-129) (6:101-123) (6:106-126) (6:104-141) (6:110-122) (6:123-141) (6: 120-140) (6:124-159) (6:118-131) (6: 135-158)
M52 132 115 110 117 112 117 124 133 121 145 128 150
(6:126-153) (6:106-119) (6:108-119) (6:107-129) (6:112-116) (6:108-122) (6:111-135) (6:117-156) (6:117-131) (6:122-159) (6:122-159) (6:117-164)
M1 2¢ 97 100 98 98 97 100 100 100 99 99 100 98
(6:95-98)  (4:100-100) (5:98-99)  (5:97-100) (5:96-100) (5:98-100) (5:98-100) (6:98-100) (6:97-100)  (6:98-100) (6:99-100)  (6:97-99)
Sp0;, IM2. 58 100 97 96 96 100 96 99 100 99 99 100 99
(%) ’ (6:97-100)  (4:97-98)  (4:96-97)  (4:96-97)  (5:98-100) (5:96-100) (5:95-100) (6:97-100) (6:96-100) (6:98-100) (6:98-100) (6: 97-100)
M5 98 95 98 95 95 92 95 96 99 100 98 100
(6:97-100)  (4:93-97)  (4:95-98)  (3:92-95)  (3:94-95)  (2:92-93)  (3:93-98)  (4:95-98)  (5:97-100) (5:100-100) (5:97-100) (6:98-100)
6 | M1 6 -HPCD 1 mg/
I M | M2 . 5 6 -HPCD 2.5 mg/ kg | M | M5
-HPCD 5 mg/ kg | M NMABP: P SpO a : base
i ne P 0. 05

ot
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-HPCD 1 5 mg/ kg

-HPCD 2.5 mg/ kg | M

20

-HPCD 5 mg/ kg I M 50
-HPCD 2.5 mg/ kg | M
-HPCD ,GABA
[ 30] Huynh [ 24]
-HPCD 4 8 mg/ kg | M
-HPCD | M
- HPCD | M
Huynh
[ 2 4] -HPCD 4 mg/ kg 6 mg/ kg
| M (95% ) 3.1 (2.5-3.
(1.7-3.1) 2.3 (1.6-2.9) (95¢
36.9 (31.6-42.3) 51.8 (46.4-57.2) 58. 4
- HPCD

Huynh [ 24]
-HPCD I M

-HPCD 2.5 mg/ kg 5 mg/ kg



-HPCD 1 mg/ kg I M 3
- HPCD I M 2.5 mg/ kg
Tamura [ 41, 42] -HPCD 2.
| M
-HPCD I M
Tamura [ 43]
-HPCD | M
-HPCD I M
I M 0.25 mL/ kg
0.5 mL/ kg [ 11]
- HPCD | M
- HPCD I M
[ 43, 44] Mi c hot
[ 32] -HPCD pH
IV Huynh
[ 2 4] -HPCD 0.4 0.8 mL/ kg | M
Huynh [ 24] | M
- HPCD
-HPCD I M
Huynh 2 4
-HPCD | M

- HPCD

18
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-HPCD I M
-HPCD I M
[ 3]
-HPCD I M
-HPCD I M
- HPCD
-HPCD I M
[ 43, 44]
Huynh [ 24] -HPCD 4 6 mg/ kg | M
8 mg/ kg I M 1
SpOz
SpOz
-HPCD 2.5 mg/ kg 5
| M SpO-
-HPCD | M
-HPCD | M
[ 43, 44] - HPC
8 mg/ kg I M 10 1
[ 24]
-HPCD I M

-HPCD 1 5 mg/ k



-HPCD 2.

5

mg/ kg

M

20

20
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1.5
- HPCD
I M -HPCD 4 6
mg/ kg | M [ 24] 4 mg/
-HPCD I M
6 1 -HPCD 1
mg/ kg | M1 2.5 mg/ kg | M2.5 5 mg/ kg
- HPCD
baseline - HPCD 5 10 15 20
45 60 75 90 120
S p,O [ 43] 0-16: 0 -
0- 3, 0- 4, 0- 2, 0- 3
- HPCD
| M2 . 5 I M5 - HPCD
I M1 3
- HPCD
- HPCD
-HPCD 1 5 mg/kg I M 2

-HPCD 1 5 mg/ kg I M
-HPCD 1 5 mg/ k

-HPCD 2.5 mg/

Ishikawa. Y., Sakata, H., Tachibana, Y., Itami, T., Oyama, N.,
Umar, M. A., Sano, T., and Yamashita, K. 2019. Sedative and physiological effects of



low-dose intramuscular alfaxalone in rabbits. J. Vet. Med. Sci. 81: 851-856.

22
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-HPCD 1990

- HPCD I M SC

[ 5,13,14,22,27,34,37,40, 43, 44]

-HPCD | M
[ 7,24, 25]
- HPCD 2.5 mg/ kg | M 20
[ 25]
TN
[ 19, 42]
0.1 /I kg 2.0 / kg
0. 4 / kg TN
[ 38, 39] 0.2 mg/ kg
10 mg/ kg S + 5 mg/ kg TN
[ 50] - HPCD
TN
- HPCD I
SC TN

- HPCD TN I M



24

2.2
2.2.1
6 : 6-24 : 3.1-4.2kg
3
-HPCD 5 mg/ kg I M | M
SC TN TN
VH17A25
2.2.2
LNOP Neo- L,
Radical -7,
40 50
, AVS pet MAP
graphic AVS
30 24G
baseline
- HPCD , Mei j i Sei
5 mg/ kg( 0.5 mL/ kg) I M 2. 5mL
, 256G TOP ,
SC

TN 220G ;
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6 0 5

10 20 30 45 60
2.2.3
Tamur a [ 4 3]
( 1-1 )
2. 2. 4
Sp.O PaO
PagoO Sp.O
240 /
2 2
NMABP
24G
GEM 3000, :
PaO PagcoO
2.2.5
EZR [ 25]
PaO PagcO
Kruskal -Walli s
Steel -Dwass 3
Kruskal - Wall i s St eel

baseline P O. 05



2.3
2.3.1
I M SC 2 - HPCD
TN
TN
- HPCD
2.3.2
2 1
- HPCD
( ) I M
4 (2.5-4) SC (8-38) TN 0.5 (0.5-0.5
TN | M ScC PO(01)
( ) IM  47.5 (43-57.3) SC 5 3
TN 33.3 (26-39.5) TN SC
(P 0. 04)
2-1 I M 5
60 SC 10 50 TN 5 25 baseline
P O. 05
( ) I M 14 SC 13 TN 15 TN
P O. 01
2.3.3
2-2
- HPCD I M 5 55
SC 10 60 TN 5 25 baseline
( P 0.05) | M 30 /
(30-34.5) SC 30 /| (27-34.5) TN 49 I (

26



TN

(50-70) | M
45

I M 90. 5mmHg

55.5mmHg (52.0-62.0)
PagoO
38mmHg (36.3-39) TN
- HPCD NMA B P
2.3.4
- HPCD
. TN
(100 )
TN (100 )

1 17

27

S 50
SC 2 TN 4
P,a O
(82.0-93.8) SC

90. 5mmHg ( €

TN Y SC
I M 39 mmHg

(36.5-40

38. 5mmHg (36.5-30.

TN

SC 17 T
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B\#HXa7 (PR

0 10 20 30 40 50 60
W5 REBIHE (5)

2-1
M (e) SC A TN o
0 4 0 3
0 3 0 2 0 4 5
0 16
4 3 I M 6 -HPCD 5 mg/ kg
sC 6 - HPCD 5 mg/ kg
6 - HPCD 5 mg/ kg

baseline P 0. 05



Pa0,(mmHg) g ([El5)

friaze (E5)

100 g

SpO2 (%)
8 &8 8 8

o

0 10 20 30 40 5 60

3 3

N
o
e Y

PaCO,(mmHg)
8 8

0 10 20 30 40 50 60

NMABP (mmHg)
3

0 10 20 30 40 50 60 0 10 20 30 40 50 60
YRGS ERBBRER (5) EYESEZBEE (9)

2-2

I M (e) SC A TN o a
Sp. PaCc
e NMABP I M
-HPCD 5 mg/ kg
-HPCD 5 mg!/ kg TN
HPCD 5 mg/ kg

29

PagcoO

SC
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2-1

| M SC TN

6 6 6
4(2.°5-4) 8 (8-18) 0.25° (0.5
47.5 (43-57.3) 535(426830253)
14 (13. 3A-314.18). 3-15. §15-15. 8)

6

| M 6 -HPCD 5 mg/ |
SC 6 -HPCD 5 mg/ kg

TN 6 -HPCD 5 mg/ kg

- HPCD
a
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2. 4
-HPCD 5 mg/ kg
SC TN
- HPCD
TN I M
-HPCD TN I M SC
-HPCD 5 mg/ kg
-HPCD 5 mg/ kg I M
- HPCD - HPCD 0.
mL/ kg

-HPCD 5 mg/ kg I M
-HPCD | M

-HPCD 5 mg/ kg TN
30 -HPCD TN
-HPCD 5 mg/ kg

35
- HPCD TN
-HPCD TN IV
TN 1 TN

[19] 2 TN
[ 2] 3

[35] - HPCD
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2-0-
- B - [ 35]
- HPCD pPH 6.05 7.0 D
6. 0 [ 33] TN
- HPCD
TN - HPCD
- HPCD TN
- HPCD TN
- HPCD SC
[ 52] [ 13] [ 34]
- HPCD SC
[ 4, 36] [ 6]
-HPCD 5 mg/ kg SC
8
-HPCD 3 mg/ |
0.2 mg/ kg SC 45
[ 36] -HPCD 3 mg/ kg
0.02 mg/ kg SC [
-HPCD 2 mg/ k¢
20 pg!/ kg 0.3 mg/ kg SC
20
[ 6] -HPCD 5 mg/ kg
SC -HPCD 2 3mg/ |}
scC [ 4, 36] [ 6]

-HPCD 5 mg/ kg SC
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-HPCD 5 mg/ kg

SC TN
TN
[ 28] 1 21
[ 28]
I
| [ 28] | - A
abo
PagcoO [ 28] 1
PagcoO [ 28]
-HPCD 5 mg/ kgTN 2 Pao
PagcoO
TN - HPCD
-HPCD 5
mg/ kg TN
TN
TN
TN
TN
-HPCD 5 mg/ kg(0.5 mL/ kg) | M SC

- HPCD 0.5 mL/ kg
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| M - HPCD
SC
TN
TN
- HPCD
- HPCD I M
[ 44] - HPCD I M
[ 43]
- HPCD I M
[ 24, 25] [ 22, 2
- HPCD
-HPCD 5 mg/ kg
SC TN

-HPCD TN I M SC

-HPCD 5 mg/ kg TN
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2.5
- HPCD
I M SC I M SC
TN
- HPCD
I M SC TN
6 1 - HPCD 5
mg/ kg 0.5 mL/ kg I M S
TN - HPCD
baseline - HPCD 5 10 1
25 30 45 60 75 90 120
S p.OP a,0 PagO
0-16: 0- 4, 0- 3, 0-4, 0 -
0-3 - HPCD
- HPCD
- HPCD
-HPCD 5 mg/ kg
TN 0.5 35
-HPCD 5mg/ kg
TN

Sp.60 PG . 5mmHg
-HPCD 5mg/ kg
TN
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3.1
TN
[ 19, 42]
TN
[ 15,16, 31,41, 48, 51] -
TN [ 38, 39] S
TN [ 50]
- HPCD
2- Q- - B -
pPH 6.05 7.0
pPH5.5 6.0 p H
TN
- HPCD 5 mg/ kg TN | M

- HPCD TN

-HPCD 5 mg/ kg TN
- HPCD

TN

-HPCD 1 2 4 mg/ kg
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3.2
3.2.1
8 ( : 6-24 : 3.2-5
1 4
0.4 mL/ kg TN
1 mg/ kg 2 mg/ kg 4 mg/ kg
TN1 TN2 TN4
VH18A11
3.2.2
2.2.2
baseline
2. 5mL : 220G
30 TN
0.4 mL/ kg TN1 1
TN4 -HPCD 10 mg/ mL
Mei ji Seika 0.1 mL/ kg 0.2 ml
mL/ kg TN TN 3 (

6 0 5

baseline
10 20 30 40 650 60
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3.2.3
Tamur a [ 4 3]
( 1-1 )
3.2. 4
S p,OP a,0 PagoO 2. 2.4
3.2.5
SpoO
P a,O PagO
Kruskal - Wal l i s
Steel -Dwass 3
Kruskal - Wallis St eel

baseline P 0. 05
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3.3
3.3.1
3-1 - HPCD
TN2 TN4
- HPCD TN1
- HPCD
8 5 TN2 30
TNA4 30 TN1 75 , 3
(P 0.01)
(P 0. 05) -HPCD
3.3. 2
3-1
TN 5 TN2 TN 5 15
TNA4 5 20 baseline P
0.01 ( ) TN1
8(6.5-9.5) TN2 14(13.5-15) TN4
TN1 TN2 TNA4
TN2 TNA4 TN1
P O. 01
3.3. 3
3-2
-HPCD TN NMABP
TN1
5 15 TN2 5 10 TNA4 5 25

baseline (P 0. 05)
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( ) TN1 TN2 TN4 177
(157.5-196.5) 144 / (130.5-151.5) 60 /
(54-66) TN2 TN4
P 0.01 TN2 TNA4 TN1
P 0.01 ,SpoO
S p,™ 5 5
TN1 5 TN2 7 TNA4 8 2 SO
) 93 (90.0-95.3) TN1 94 (92.3-95
(80.0-93.0) TN4 72.5 (69.3-84.5) T
TN1 P 0. 05 TNA4
-HPCD TN 5 15 b aSsped i ne
P 0. 05 ,Pao
TN 10 ( )
74mmHg(67.8-85. 3) TN1 74mmHg(67.
69. 5mmHg(62.5-76.5) TN4 53mmHg(47.0-6
P 0. 05 TN4 10, Pa:
baseline P 0. 05 PaCO
( ) 32. 5mmHg(30. 1-35.1) TN1 34r
TN2 33mmHg(31.5-37.0) TN4 34. 5mmHg ( 3
3.3. 4
TN

TN1 1 (13 ) TN2 2 (25 )
4 (50 ) TN2 1 (13 ) TN4 3

- HPCD



EHFR A7

41

3-1
o TN1 (e) TN2 TN4 A
0 4
0O 3 0 2 0O 4
5 0O 16
[ 24, 41] 8 0.4mL/ kg
TN1 8 -HPCD 1 /' kg T
TN2 8 -HPCD 2 mg/ kg TN
TN4 8 -HPCD 4 mg/ kg TN

baseline P 0. 05
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250

_ 200--0“0-'0‘0"0*
S S
E 150 s
& o
E; 100 &
50
o
0 10 20 30 40 50 60
S )
I £
E E
S o}
& 40 E 20 |
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While rabbits are widely used as experimental animals in research field, they are also bred
as food animals and companion animals. In spite of this, rabbit medicine is still a
developing field and there are many problems left to resolve. For example, many of the
doses of sedatives and anesthetics for rabbits shown in the veterinary textbooks can produce a
strong effect on laboratory animals, and maight be inappropriate or lead to overdose in
clinical cases. Furthermore, the development of sedative-anesthetic protocol without
ketamine is an urgent issue since ketamine has been designated leagally as a controlled
narcotic in Japan in 2007.

Alfaxalone (3-alpha-hydroxy-5-alpha-pregnane-11,20-dione) is a synthetic neuroactive
steroid molecule which modulates the gamma-aminobutyric acid A receptor causing
neuro-depression and muscular relaxation. Over the last decade, alfaxalone formulated with
2-hydroxypropyl-beta-cyclodextrin (alfaxalone-HPCD) has been approved as an intravenous
anesthetic induction agent for dogs and cats. Alfaxalone-HPCD also causes very little tissue
irritation and its sedation- immobilization effect by intramuscular (IM) and subcutaneous
(SC) administration has been investigated in many species. In addition, alfaxalone-HPCD is
considered suitable for transnasal (TN) administration which is attracting attention as a new
drug administration route for systemic drugs. However, at the present time, the
sedation-immobilization effect of alfaxalone-HPCD administered at a low dose of less than 4
mg / kg IM has not yet been examined, and there is no study on the TN administration of
alfaxalone-HPCD. Therefore, the aim of this study is threefold. In the first chapter, the
sedation-immobilization effects of IM administration of low-dose alfaxalone-HPCD on
rabbits were examined. The second chapter compares the sedation-immobilization effects of
alfaxalone-HPCD on rabbits between IM, SC, and TN administration. Furthermore, the
optimal dose of TN alfaxalone-HPCD for rabbits were determined in Chapter 3.

In the Chapter 1, six healthy female Japanese white rabbits were treated with a single 1M
alfaxalone-HPCD at doses of 1 mg/kg (IM1), 2.5 mg/kg (IM2.5), and 5 mg/kg (IM5) with a
washout period of 7-day between the treatments. A deep level of sedation with lying down
was achieved in 3 rabbits after IM1 treatment and all 6 rabbits after IM2.5 and IM5 treatments.
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No rabbit showed apnea after all treatments. A single IM alfaxalone-HPCD alone at a
low-dose range of 1 to 5 mg/kg provided a dose-dependent sedation-immaobilization in rabbits
with mild adverse effects. In particular, a single IM alfaxalone-HPCD at 2.5 mg/kg produced
an appropriate sedation-immobilization effect.

In the Chapter 2, six healthy female Japanese white rabbits were treated with 5 mg/kg
alfaxalone-HPCD administrated by IM, SC, and TN with a washout period of 7-day. All the
treatments produced sedation enough to lose the righting reflex in rabbits. The TN
alfaxalone-HPCD produced a considerably faster onset and recovery times, with 30 sec and
35 min respectively. Respiratory rate decreased dramatically in all treatments. Especially,
the partial pressure of arterial oxygen and percutaneous oxygen saturation of hemoglobin
plunged to under acceptable range after the TN alfaxalone-HPCD. This study showed that
the TN alfaxalone-HPCD has potential to produce sedation-immobilization and rapid
anesthetic induction in rabbits.

In the Chapter 3, eight healthy female Japanese white rabbits were treated with a single
TN administration of saline (0.4 mL/kg) as control and alfaxalone-HPCD at lower doses of 1
mg/kg (TN1), 2 mg/kg (TN2), and 4 mg/kg (TN4) with a washout period of 7-day between
the treatments. A deep level of sedation with laingy down was achieved in 3 rabbits after
TN1 and all rabbits after TN2 and TN4 treatments. Median durations of loss of the righting
reflex were 6, 14.5, and 26 min after TN1, TN2, and TN4 treatments, respectively. A single
TN alfaxalone-HPCD alone at a dose range of 1 to 4 mg/kg provided a dose-dependent
sedation in rabbits. Spontaneous breathing was maintained after all treatments; however, the
TN route elicited hypoxemia with 5, 5, 7, and 8 rabbits, respectively after control, TN1, TN2,
and TN4. This study suggested that 2mg/kg of alfaxalone-HPCD is appropriate dosage for a
short time sedation.

In conclusion, this study revealed that the optimal doses of alfaxalone-HPCD in clinical
trial in rabbits was 2.5 mg/kg for IM and 2 mg/kg for TN routes. In particular, the TN
alfaxalone-HPCD has potential to produce effective sedation-immobilization and rapid
anesthetic induction in rabbits. Oxygen supplementation is however recommended to prevent
hypoxemia when alfaxalone-HPCD is administrated through TN route to rabbits.



