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and body composition in Brandt’ s voles ( Lasiopodomys brandtii)
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Abstract: In order to explore the adaptive changes in energy metabolism and body composition in response to a gradual re—
duction in both ambient temperature and photoperiod, male adult Brandt’ s voles (Lasiopodomys brandtii) were raised un—
der the conditions of 20°C and 12L: 12D photoperiod ( control group). The treatment group was changed from 20°C and
16L: 8D photoperiod to 4°C and 8L: 16D photoperiod ( treatment group ) over a period of five weeks and then maintained at
those conditions for a further 3 weeks. Changes in body mass, resting metabolic rates (RMR), energy intake, and wet and
dry mass of organs and tissues were measured at the end of the acclimation. The growth rate of body mass in treatment voles
was lower than control. RMR showed no significant differences either within or between groups. No significant differences
were detected in dry matter intake, energy intake, and digestible energy intake in treatment voles during the whole acclima—
tion period, while these parameters were significantly reduced within control voles at the end of acclimation, and were sig—
nificantly lower than those in treatment voles. Small intestine and stomach dry mass, as well as the wet mass of small intes—
tine, heart, lung, liver and kidney, were significantly higher in treatment voles than in controls, but no significant differ—
ences were found in the mass of other organs and tissues. These results suggest that reducing body mass and increasing en—
ergy intake, together with adjusting the mass of some organs and tissues, are important physiological changes in Brandt’ s
voles to adapt the changing environmental conditions.
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( Dicrostonyx groenlandicus, Nagy et al. , 1995) , [
2 & /£ B ( Phodopus sungorus, Klingenspor et
al. , 2000) FiAE (K H B ( Lasiopodomys brandtii
Zhao and Wang, 2005 ; Li and Wang, 2005) Wi 3
TR, G E X6 AE EC H RR ORI K ORYE BL ( Meriones
unguiculatus) W ## 1k fX ¥ ¥ ( Resting metabolic
rate, RMR) FHREHEL $& A K V-3 TCH Wiz, (HiK
H O R sy B BBt (2 2% T AR
2003) , TiJEREIBETE A B, Fh i D I g
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Fig. 1 Reducing ambient temperature (from 20°C to 4°C ) and light
(from 16L:8D to 8 L: 16D) during experiment for 8 weeks
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Table 1  Effects of reducing photoperiod and temperature on the body mass (BW ), dry matter intake ( DMI) , energy intake (EI) ,
digested energy ( DE) and digestibility in Brandt’ s voles (Lasiopodomys brandtii)
Y AL B Acclimation time ( week )
1 2 3 4 5 6 7 8
X HE 41 Control
A% . 6 6 6 6 6 6 6 6
Sample size
ngi( ) 52.2+2.4"  54.3x3 2% 62.6x2.8° 65.2=x24" 66.1=x32" 67.1x26" 71.1x29" 67.9=x2 3"
g
. £
TATREEA 9.6+0.7"" 10.8 0.5 13.0=x0.6" 13.0x0.6° 12.4=0.7" 13.0x0.3" 13.2x0.8" 11.9x0.6"
DMI (g/d)
?}i /\ ﬁE abe ab ab a ab b ab ¢
1 (kJ/d) 164.4 +12.27°184.9 £8. 3" 203.8 9.7 201.6 £9. 4 189.8 £10.4" 198.4 £5. 1 204.2 +13.3" 184.0 £14.9
1H e fiE abe a abe ab bd ac ed d
116.5 +11.8"°139.6+7.3 141.3 8.5 139.1 7.8 137.3 8.6 144.4 5.4 141.4 7.7 126.7 9.2
DE (kJ/d)
”{’_k% . 70.3 £3. 1" 75.8+3.6" 69.1x1.2" 68.9=+1. 1" 72.3x1.6" 728+1.6° 69.5x9 6" 69.1=x1 7
Digestibility ( % )
X HE 41 Control
A% 7 7 7 7 7 7 7 7
Sample size
ngﬁ( ) 58.8+2.3°  60.6=x4.4"™ 62329 63.3x1.9" 59.9x3 1" 63.0=x2 2" 60.5x1.4" 63.7=x1 6"
g
£ .
BATH R 12.0 0. 5° 13.0+1.1° 12.9 1. 1° 14.1 +1.0° 14.6 £1. 6" 14.9 £0. 6° 16.1 1. 0" 15.5 1. 3°
DMI (g/d)
A BE ‘ , . . ‘ ‘ ‘
El (KI/d) 205.3 £9. 1" 222.7+19.3% 221.1£19.1" 242.0+16.6" 249.2 +27.0" 254.9 £10.2" 274.3 £15.5" 264.8 £21.6"
1H e fiE ab ab ab b a ab ab ab
139.0 +6.8 155.1+£15.9" 157.6 £14.9% 174.0 £15.6" 172.9 +18.1" 169.8 £5.5 182.7 +15.1% 177.5 £17.7
DE (kJ/d)
AL 67.8 2.2 69.2+1. 7" 7L 1x1.6° TL5%22" 69.9+1.5" 66.8+9 0" 66.2+1.9° 6661 1"

Digestibility (% )

P BUE LOF R E + bR R, W — A7 L AR B R R 22 5 0 3

Values are means = SE. Significant differences ( P <0.05) are indicated by different superscripts in the same row

2.3 REEEA

SLEHN TP REEAN (Fo 0 =0.269, P
=0.962) . #HAfE (F, ,, =0.219, P =0.979) .
WMALRE (F, ., =1.129, P =0.364) Fi4fk%
(Fiu =1.550, P =0.177) 4 NZEFH AL
F, MXTIASIYHTYEEAN (F, 5 =3.797,
P=0.004), #tARE (F, s =2.411, P =0.040)
FEALEE (F, 55, =3.240, P =0.009) 7901k
Ja e FEREAL, B E (Fo . =1.605, P =
0.167) MHANZERALRE (£1)., LAY
TYmEA (E4A) FEEARE (K4B) 7251 4
M6 28 Ji, HAkRE (K 4C) 1E% 4 &8 J#f
W T XA (P <0.05), [HHMLRLEL 6

=

BEMTX A (P <0.05), Hw mf w4 iE %
AR ZESR (P>0.05),
2.4 AREMALER

SCEHBY NG (Foo = 6.810, P=0.026)
MEWTE (F, ., =798,P=0.018), PIM&/N\
M (F, 0, =9.642, P =0.011) , OE (F, ,, =
8.931, P =0.014), ili (F, , =5.243, P
0.045) . JFRE (F, , = 10.702, P =0.008) A
BWE (F, ,, =5.783, P =0.037) IR EH ©E
T XTI, SCEG A S B I E] BAT (F, ., =
1.528, P =0.245) &5 (F, . = 2.856, P =
0.122) MBEKTXEA, HERFARE, K
EHEMTEMEEO LR EEEZS (F£2),
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Table 2 Effects of reducing photoperiod and temperature on the organ and tissue masses in Brandt’ s voles ( Lasiopodomys brandtii) ( Means + SE)

X HE 24 Control

2B Treatment

FEAK /N Sample size

L JIEVE . Heart wet mass (g)

L IEF B Heart dry mass (g)
JitifE # Lung wet mass (g)

fili T Lung dry mass (g)
JHFHE IR # Liver wet mass (g)
BFIET & Liver dry mass (g)
IBAT {2 E IBAT wet mass (g)
IBAT T3 IBAT dry mass (g)

B JIF 2 Kidney wet mass (g)
B JJET # Kidney dry mass (g)
KWAT {88 KWAT wet mass (g)
KWAT 1 & KWAT dry mass (g)
LB E Testes wet mass (g)
I T H Testes dry mass (g)
TWAT 7 TWAT wet mass (g)
TWAT T8 TWAT dry mass (g)
HUEHE Stomach wet mass (g)

H T# Stomach dry mass (g)
/IR T Small intestine wet mass (g)
/NG T T Small intestine dry mass (g)
EWIE E Caecum wet mass (g)
BT E Caecum dry mass (g)
25151 FE Colon wet mass (g)
451+ ® Colon dry mass (g)

SRS e e e A A A N

6 7
296 +0.012 0.343 +0.011°
082 +0.008 0.085 +0. 003
321 £0.020 0.298 +0. 022
072 +0.008 0.071 +0. 005
430 £0.110 2.652 0. 077"
858 £0.056 0.845 +0. 020
267 +0.025 0.286 +0. 006
140 0.024 0.176 +0. 004
672 +0.043 0.768 +0. 030 *
179 £0.007 0.197 0. 008
791 £0.262 0.286 +0. 027
498 +0. 140 0.262 +0. 025
999 +0.039 0.954 +0. 049
145 +0.008 0.158 +0.014
047 £0.226 0.781 +0. 085
693 +0.103 0.688 +0. 086
410 £0.018 0.471 +0. 015
084 +0.010 0.102 0. 003"
040 +0.043 1.299 £0. 067
199 £0.010 0.237 0. 012"
713 £0.044 0.829 +0. 032
116 +0.008 0.127 +0. 005
543 £0.026 0.605 +0. 023
101 +0.008 0.110 +0. 004

* FXARZEFWE (P <0.05). BAT. #WE@IRHIALL; IBAT. J§ A BAT; WAT. H@IEHAHL; TWAT. ZEALE B WAT; KWAT:

B Uk JE R WAT

The asterisk represents significant differences (P <0.05). BAT: Brown adipose tissue; IBAT: Interscapular BAT; WAT: White adipose tissue ;

TWAT: WAT around testes; KWAT: WAT around kidneys.
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PR S sl W) RS — D EE SRR, K
R PR MM T BB 5 AR RE B T AR R 8] A, TR
TR 45 SRR, Bt 't B[R] (%) 247 %0 F0 26 53 0 B2 1Y)
U, S 6 2H A TG FH B AY A4 30 18 < 301K T 0 AR
H, 28 JH YAk F5 A E WY Lo BR2H [ AIG 1B [W] A
A F T E L, WSS, RZEUN
T L 3 ) A T 7 A 2 e R TR A s/ S RE e Y O
FE QR ( Clethrionomys glareolus) . i ES BOE ( Cle-
thrionomys gapperi ) Fl 4 & H1 & B (Klaus et al.
1988 ; Merritt and Zegers, 1991; Concannon et al. ,
2001) 45, M B A A ' BT 3 AR BRLAY
PR E B 34N ( Nagy et al. , 1995) 1 2228 E 2 5
12 T B (Klingenspor et al. , 2000) X FE 5 A
AER B K4 2% ( Knopper and Boily, 2000) . Larkin
S5 (1991) K B, R By 44 B D0 B0 T RO
HRIRFARR , IR A R 3k 2 e T KO BRZR AR R K RN B

HEAT T R EOOF A 2 AEAR N AR LA SR 5
BARETC G, TEYIML A AT 2 A, 52 56 20 A7 TG H B
TRE A Gk S, 255 1 R a4 A BB B 3 e TR
HEAH | i T LG B A 3L B 5 0 R 2 A ] 10 B R o g 3
MFEZZH KGR IR, Zhao F1 Wang(2005)
W R WY TE 4 J4 1Y 6 R 904k i 2 v KO A
[KHEBRMAEEES 17 RZFEES TROLEE,
TEYIAE I A8 52 0 20 A [G B 44 o 4 K A2 3]
M (R RE RN AL BEA) 2 35 v T B2 e i ik
AT BE 3 B T4 55 AR - A AR E Y . MITE=R
SRR SEAET  A I R R H AL ] BT
B, [ B BE i 48 A K P 8 % L (Li and Wang,
2005) 3% 5 A< S5 10 45 R AH L, A IR H B e Y
{14 T 1T SRR o e B AN A IR HE A T PR A5 ) A A
SN AR BN, 2 R R R, AR 1B K™ R (BE T
TRAE,1998) o ¥ YAk X A TG H BLRY K H T B 2 5
W (2% PRI 45,1994,1995 ) IR AL O B A 22 BLAF
FHRE A HoAA BEHE IS (22K TF5F,1995) o A IR B
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Fig. 4 Effects of reducing photoperiod and ambient temperature on
dry matter intake (A), energy intake (B) and digested energy ( C)

in Brandt’ s voles

AL HE LG R AE S & 2 BDEE SR s ) A58 15 5 (Zhao
and Wang, 2005, 2006b ) , Ik il W & i — 25 Jin 5 3X
PSS VR . > TG 47 25 0 0 ' BECRIIG IR, PR8I
AR A ALK 32 5, DL I 51 RN & i
A7 LR 4EHE H By g P

7E 8 JA Ik it A A IS H B RMR WA i
EAL, X 5EINETYMEA BT 255 — 2 (Li and
Wang, 2005) . 7E H R M8, K2 80N A 3L 5)
YA Bk, & Z= ) RMR b 2 2 & ( Lovegrove,
2005) ,{H Al A 2 S W) 4k K5 A2 anve e BLAR ( Wang
et al. , 1999) %%, ZEIKIF 55 (1995) NNy, AR A0 4
BB B {2 3 5 A7 [C B A RMR, P 19 28 BL1E
HBE#HE— s s /EH . Zhao A1 Wang (2005 ) 1A
R, G RE A G B RMR A 8 35 300, i 7F
T RN PR EE A5 4T, B 4 B ] &b 1 I et i o' B
FMF AR H B RMR 78R PR R: faoe , Ul B B Xt
W AR AR ) BB O A B R 1 A2 M AN B

SO NSRS diUE AN O B ST EZNS st A AP (F BN B
FRAC TR AR B 11 M R IR B AR —25°C ~ —42°C, Hil
i A IR IR A -20°C e A (i R B i S
1996) . FATBE MR ARIEBEE N 4°C , VPR SR
JE i i — AP RRAROR 2 R BOH: RMR T

FATHLE R R s A CH BN M E oG
JUE TR il RS U 45 2 B R AR T 0 AR (H
SO E AR R A TR E 2R . 1E 30°C A
6 C AT YIME 4 Ji iy R B, HHIE i |18 FLO IESE
i1 i i 35 39 ( Heroux and Gridgeman | 1958)
Deveci A1 Egginton (2002 ) X§#3 % i fll 4 {6 b & LAY
WFFE R WY 12 W78 1 O & S AR BE S5 T P RR RO
JUFE s ) R B RSN, A TG R AR A RS
—HEZHA 5 ~6 D H A T IR B WO I
FBE I A R TR, I ALE B S S B YR B
ORISR G, B W BT i AR B WA X R R R
( Microtus ochrogaster ) 18 1k i ) JE 25 A B & 52
204 T PR T B30 B /N i R R R, 24
B dge g Wm, 5 Wi AT & 50 ( Gross et
al. , 1985) , 18 H AR BEh A G RURY 12 Pk A7 75
AR (B IIAE,1992) o e/ S BT EE Y
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