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Fig. 1. Configuration of enriched cages (Left) and unenriched cages (Right). There are 2 layers of wire floors, 'l shaped
woodblock and two wooden teething rusk sticks for playing and gnawing in enriched cages. There is no such facilities
in the commercial cage.
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Fig. 2. New Zealand rabbit behavior patterns, including: 1. Eating, 2. Drinking, 3. Resting, 4. Social activity, 5. Exploring, 6.
Self-Grooming, and 7. Jumping.
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Table 1. Effects of different caged environments and sex on behavior patterns of rabbit in the morning

B A ABRETT BAEAH R AR =R (P < 0.05) »

HERZAT Ry S AR N SR

Time period Behavior EN UE EN UE
08 — 10 Eating 0.12+0.19 0.12+0.19 0.10£0.18 0.11%0.18
Drinking 0.05+0.13 0.06+0.13 0.05+0.12 0.04+0.12
Resting 0.74 +0.29" 0.66 +0.30° 0.72 +0.29" 0.72+0.31°
Social activity 0.07+0.19° 0.12+0.24* 0.07+0.19° 0.08+0.21°
Exploring 0.32+0.33" 0.43 +0.35 0.35+0.33 0.38 £0.35
Jumping 0.11 £0.22° 0.07+0.21" 0.10+0.21° 0.06+0.19°
Self-rooming 0.38+0.31° 0.48 +0.31° 0.46+0.31° 0.46 +0.33"

“® Means within the same row with different superscripts differ significantly (P < 0.05).

EN: enriched cage, UE: unenriched cage.

Behavior was quantified by number. For example, there are three rabbits in one cage, if one rabbit drinks, 1/3 = 0.33 was
recorded as drinking behavior frequency and so on.
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Table 2. Effects of different caged environments and sex on behavior patterns of rabbit at midday

Time period Behavior EN UE EN UE
12— 14 Eating 0.10+0.17 0.11%0.17 0.12+0.18 0.11%0.18
Drinking 0.03+0.10 0.04+0.12 0.05+0.12 0.03 +0.09
Resting 0.93+0.16 0.94+0.16 0.97 £0.65 0.92+0.17
Social activity 0.02 +0.08 0.02 +0.09 0.01 £0.05 0.02 +0.09
Exploring 0.12+0.19 0.15+0.22 0.13+0.20 0.12+0.19
Jumping 0.02 +0.08" 0.00  0.00 0.0110.07* 0.00 +0.02°
Self-rooming 0.20 +0.24 0.22+0.24 0.21+0.24 0.20 +0.22

“® Means within the same row with different superscripts differ significantly (P < 0.05).

EN: enriched cage, UE: unenriched cage.

Behavior was quantified by number. For example, there are three rabbits in one cage, if one rabbit drinks, 1/3 = 0.33 was
recorded as drinking behavior frequency and so on.
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Table 3. Effects of different caged environments and sex on behavior patterns of rabbit at dusk

Male Female
Time period Behavior EN UE EN UE

16 — 18 Eating 0.27+0.25 0.26+0.26 0.29 £0.25 0.27+0.24
Drinking 0.1410.23" 0.0910.17° 0.13+0.20" 0.13+0.20"

Resting 0.71+0.30 0.68 +0.32 0.69 +0.29 0.68 +0.29

Social activity 0.07+0.17 0.10+0.20 0.07+£0.18 0.08+0.17

Exploring 0.34+0.33 0.37+0.34 0.34+0.32 0.37+0.32

Jumping 0.1410.25 0.0310.12° 0.13+0.21° 0.03+0.10°

Self-rooming 0.34+0.32 0.38 +0.32 0.38 +0.29 0.39 +0.29

“® Means within the same row with different superscripts differ (P < 0.05).
EN: enriched cage, UE: unenriched cage. Behavior was quantified by number. For example, there are three rabbits in one
cage, if one rabbit drinks, 1/3 = 0.33 was recorded as drinking behavior frequency and so on.
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Table 4. Effects of different caged environments and sex on growth performance of rabbit

Male Female
Weeks of age EN UE EN UE
Feed intake, g/day
4 -5 81.3+17.6 76.8 £ 16.1 106.4 +32.2 79.0+22.5
5—6 94.615.6 96.1110.1 113.0£17.5 98.4117.8
6—17 112.4£34.0 102.4+15.2 11124192 106.6 +31.8
7—38 1124+3.7 114.0£2.7 113.2+25.1 106.8 + 8.5
8—9 123.2+48.6 114.1£13.6 119.5£31.6 122.9+23.2
9 —10 107.1+25.9 87.5%26.0 101.4£29.7 96.8+18.8
Body weight, g
4 734196 734 £ 94 725 £ 98 724 99
5 1,022 + 158 1,008 + 178 1,034 + 137 1,039 + 162
6 1,328 £ 156 1,309 + 169 1,307 £ 151 1,324 £ 201
7 1,577 £ 197 1,559 207 1,529 + 187 1,570 £ 256
8 1,769 150 1,805 198 1,800 * 147 1,778 £ 236
9 2,030 £ 193 1,986 1230 1,918 £ 270 1,955+ 222
10 2,153 +235 2,040 %316 2,036 323 2,054 %271
Daily weight gain, g
4—5 41.2%10.1 39.1+12.8 44.1+75 44.9110.6
5—6 462+7.2° 43.0+7.0° 39.11423 40.7+6.0°
6—17 35.616.9 357+7.0 31.7+6.4 353184
7—38 389185 35.1%11.1 35.8110.6 35.1%3.1
8—9 33.0%£10.7 27.6%5.8 323174 28.8+15.2
9 —10 253110.0 23.516.0 25.8+8.8 23.9+8.9
Avg. 36.718.9 3401823 348175 34.8%8.7
Feed conversion rate, g/g
4 —5 2.01 £0.23"® 2.09 £0.48" 2.4810.87 1.76 £0.16°
5—6 2.07+0.33° 2.29+0.40™ 2.90+0.37 2.42+0.14°
6—17 3.03 1 0.46° 2.94+0.55" 3.5810.67 3.0110.18
7—38 3.09%1.16 3.61+1.38 3.4811.07 3.0310.32
8—9 3.9540.82 4.19+0.68 3.93+1.28 449+1.21
9—10 4.69+1.43 4.93+2.01 446+1.52 4.81+1.71
Avg. 3.1410.73 3.3410.92 3.4710.96 3.2510.62

"¢ Means within the same row with different superscripts differ significantly (P < 0.05).

EN: enriched cage, UE: unenriched cage.
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Table 5. Effects of different caged environments and sex on rabbit hematology

Male Female
Items EN UE EN UE
WBC, uL 8,046 £ 1,231 10,183 + 1,995 9,512 £3,570 9,680 £ 3,533
RBC, M/uL 6.4510.24 5.8511.00 5.9110.53 5.9810.53
Hgb, gm% 13.340.7° 11.8+1.7° 123+1.3% 12.5+0.8°
Het, % 441116 388£5.6° 40.7 £3.7° 42.0%2.6"
MCV, fl 6841238 66.71+3.7 69.1+47 70.43.0
MCH, pg 20.5£0.8 20.3%£1.0 20.7%£1.2 21.0£0.8
MCHC, % 30.11.1 30410.7 30.1+0.8 299105
PLT, x 10°/uL 413102 461 £ 247 414 £ 240 340 £ 183

" Means within the same row with different superscripts differ significantly (P < 0.05).

EN: enriched cage, UE: unenriched cage.

Iv.

M AEALE

B A FBEEER IR T 2 MU AL E A4S R AIFE 6 Fir « H UE SHARIMEHHY TG (232 £ 144 mg/
dL vs. 122 45 mg/dL) BZE =7 EN 4H (P < 0.05) 5 Ti EN 4H/ARIE Y GPT (49.1 £ 14 U/L vs. 32.0 = 14.3 U/L)
Bl y-GT (10.00 + 3.00 U/L vs. 6.22 + 2.49 U/L) A5 =7~ UE 4H (P < 0.05) - fFR} % 1A » EN 4HEi UE 43[4 >
SIRME BN EEEE R - fEEHAE T - UE A RIS FHY TG & EN 45 - 7aEE UE 4HAVE
B8 EN 4K > BRSNS (Harcourt-Brown, 2014) » 554 - GPT K y-GT B{E MEZAE & H AT RGN
}51% (Harcourt-Brown, 2014) » AT » {EEyEEENE e Sk iR GPT ${E _F7} (Mash1k0 et al. 2004) » ¥ fF£ EN
4HA TR GTP E S UE 4HAVIETY » JNATREEE EN 4HARAVEBI IS RIE S AR © 28 v-GT {ESfEE = & E
N+ {E7E EN $H A SREEE S 1 UE dHAYJRRRIARRA -

* 6. AFBEEREAEREA R RIEE LEAZE

Table 6. Effects of different caged environments and sex on rabbit hematochemistry

Male Female
Items EN UE EN UE
Glu, mg/dL 137412 12916 134+ 15 134+ 7
TP, g/dL 5.6410.56 5.0610.99 5.14%0.64 5.50 £ 0.66
Alb, g/dL 4.53+0.55 376 £ 1.11 3.97£0.76 429+0.74
Globulin, g/dL 1.11£0.16 1.30£0.41 1.18 £ 0.22 1.2110.48
Alb/Globulin 3.82+1.23 3.23+1.61 3.50+0.96 4.04 £ 1.60
SUN, mg/dL 13.7%1.5 16.0%5.1 159%52 163%53
TChol, mg/dL 66.8 £ 16.8 82.8%17.9 7431223 88.2t41.5
TG, mg/dL 122 + 45" 232+ 144° 127 £ 49° 153+ 121%
GOT, UL 209+7.4 16.1£2.8 184%5.5 163+2.7
GPT, U/L 49.1 % 14.0° 32.0£14.3° 45.7+20.4% 4081 11.0"
ALP, IU/L 202 + 46 127 £ 61 145 1 74 207 £ 122
v-GT, U/L 10.00 £ 3.00° 6.22 +2.49° 7.00 +2.35° 8.33+3.28%
LDH, U/L 174 + 82 153 + 47 168 £33 140 * 46
CPK, U/L 1,230 £ 758 844 298 9391217 853 + 280

“® Means within the same row with different superscripts differ significantly (P < 0.05).
EN: enriched cage, UE: unenriched cage.
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Abstract

The study aims to establish data related to the friendly feeding environment and relieve stress on animals during the
experiment, thereby to assure reliable animal test results. The study was conducted on 36 rabbits aged 4 weeks (half of which
was male and the other half female), raised in enriched cages (EU) and un-enriched cages (UE) for 6 weeks to investigates
the influence of rabbit growth, health and behavior in different feeding environments. The results showed that in spite of
the significantly better feeding efficiency of the UE female rabbit group than the EN rabbit group between 4 — 5 week, 5 —
6 week and 6 — 7 week at the beginning, there was no significant difference between the two groups, regardless of male or
female, after 7 — 8 week. The analysis of hematology assay indicated that the volumes of hemoglobin (Hgb) and hemotocrit
(Hcet) in male EN rabbits are significantly higher than those of UE group (P < 0.05). In serum biochemistry assay, the levels
of triglyceride (TG) are significant higher in male UE rabbits than that of EN group (P < 0.05), but the levels of GOT and
r-GT are significant higher in EN group than in UE group (P < 0.05). For the results of behavior assay, more male rabbits
rested in EN group than in UE group in the morning (P < 0.05;however, the behaviors of social activity, exploration and self-
grooming in UE male rabbits were more significant than those in EN group (P < 0.05). More male rabbits were hopping in
the EN group than in the UE group at noontime and in the afternoon (P < 0.05); In addition, rabbits in EN group consumed
more water than those in UE group in the afternoon (P < 0.05). Female rabbits showed consistent behavior in different time
periods, however, more female rabbits were in EN group were hopping more than the ones in UE group (P < 0.05) at all time.
In conclusion, enriched cage environment has more influence on the physiological values of blood and hopping behavior but

not on the growth of rabbits.
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