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(Lasiopodomys brandtii)FoK J\ 7V B.(Meriones unguiculatus) & W% # ¥ J7. [5 38, 777 0 W v ﬁé§¥ﬁl N

S, WA BREREA AR ERRATE#, WS R AT | R
Iz ZH N

f. RAF R — B T A, TR I B B RO R IO, KA RE R |
BURHE 7 24 0 LA B TP, T K30 B 4 3 B = SR A O TR | i oh iy
e TR R o SRR B B B A TP K BB A e T B

BT, R U B A B A T . K3 BB R RS T TR, SR

P K. AT, SO B4 U T b A TERMAE SR T T 0 0 2 3 4

A A TR S, A A AR o A TG R M A T RSP, TR

W R EATUR TR AL B B B o R A

R (body size) s P JLT-2x S 2 s Y B A7 ¥
RRAE. P E] o3 AR W, W FL B R A L B KT 2
()75 B S8 PR TEAH OGO R 2, 3t o S A ) 2 Ak
(K3 — A I A M. D A R 5 A7 i 2 TR AE
KRR 2B 2 R 12 5 A B2 I AR R
Amae M. RS 52 a i dad i,
"B B AL A R TR I DA B OB P R
RO 2 i R ) S 2 A A 4 T BB ARORE, AR
VE 5 2 109 2 RE R AR DL R R 0 A e L
FRL R RE T LU P BOEE I — N E R,
F IR NAT TR, fit 0 R A 5L ) 49 1) 75 iy A7 A
TR R AR, X S0 R R MG O 74 3 T 5 B

87 (rate of living theory, ROLT)!*". {HJ& % H §y 4 1I,
VAT 70 73 BRAE AN [R] 1 e 5 A 4 20 0] A4 1) D k.

i 1L AR K (resting metabolic rate, RMR)A1E i
FHEPE = #(nonshivering thermogenesis, NST) &z
B 2 AN E B2, RMR e T 4 £f
WA ) B ACRE B IH AR, 1T LAY 34 H R & S
(1) 50%, *ff KA 2 . PRI BRI A B0
H 35 Bl PR LA R A s ok A LA 4 A O
RMR 7 CEAED . AR AR BRI A A e T
72 N IO B AR AR 10 i I 4 4 (brown adipose  tissue,
BAT)IX 7 6 045 B ) A AR 1) 1%, AR AEA 2R 55 5%
R, X—H LA RE T RWFER 1/3. BAT 1)
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B e ) & B AIGI A AE T R, X
b A= B ) R 202 L R AR B 22 0 L(uncoupling
protein 1, UCP1)R B! Xk Z MRl (U iF 57 3%
W], RMR I NST 24 Bl % 0 18 n s S 30 H R B 0
g gl1213]

KT REZW LT T & g 7 AL, JF
HZ UKL LN B (Mus musculus) B P kAT
WEGE. O T A PR A R L I A AR A A, W)
12 HUBIE AN [F] 43 A7 B0 R, RIS AR HE L AQ RN
FF 0 AR OGO R I . b, S50 = 4 o 1 3)
WAFmUA Mg R R E MR I HEMEEEZ L, H
SE AR TR B B AR O 2 R T o AR
AR 2% 1 2 TR B A 2 T ) A2 Ak 3R AT F 5T U,
T S R N b B A LA AN [ A 3 s AR (19 Bl 42 2
3 B A BE .

i B M B (Lasiopodomys  brandtii) F1 ¥ JR ¥ i,
(Meriones unguiculatus) =543 A 1 B I ) 500 5
JEs Sy EE AR 2 0 1 Ah DU JR DX U, 43 A
PLHT I FE 45 SRR WY, A X R R 25 At U5 K~
WA 5 v TR TG BT AR A i R AR R (L,
AU 22 [5) B ) 14 73 i 52 R DG G &R, A FG H Rl X e
AR 2 15 1) 20 1) 75 o A1 Y AR R 4 . 3 — Tl [+
Py AU 52 2 (1) 45 FARSE: WA A I R K T
AR A A, RN 2 S M, B K
JNW BRI K A nl s 32 AWM, S gk BLK
NP R AR R Rek 3 50 HiEd. 455 E M= N T
MELEER, AWFTUR Y, ARt 1R A EC B e
Ae i R 3 0] e S ) R I e AR I R . AEET
TH, SEue E R b, AT H SBE AR R, AR
LIRS INARR S A ISR

1 BRIk

11 SR A & SR

SIS FH AT G BRI ORYD Bk 111999 4F 5 H 4l
TS BRI B ORANSEIE, 70 E R B sh )
W5 BT S 56 B ) D Wl 3 00 BB IR s 56 S A RE . A I
P B 0] A S o 3 ) sk (bt e B JE AR R HEE I 4 A PR
o], KR B LUK /S B4 e TRk (b nt e B e A
YIRS A BR A D). A B EURT D 57 5
SEHG S A A IR GBS R (23+2)°C, G BRI Ol

16 h/2EHE 8 h), B HHEAIRIK. AWFFAE [ — i
() B 3 T T 9 P ) 40 T P R R AN R AR RS B B 1) )
W), R NIE 5~6 R KM E: @ n=7, & n=T;
KR Q n=7, & n=T7), 15~16 Hi#d(n K H: Q
n=6, & n=6; KJNI: Q n=6, & n=6)F125~30 J]#%
(M ERH B @ n=4, & n=5; KN Q n=5, & n=5).
JEME T &Y. RMR F1 NST. _LiRyG4A$g b
ESERUG, K COL BRIFRARHE, I H JF IR
BAT, o —5 37 REEEAT SR A S URIARZS 4 I
(P 5, P23 70 —80°C W A7 H F A1l UCP1 ik,
SR BURA FERR o B 0N [ 8 A7 g s 44 ) 7

12 TR

S/ TRV YN L R L7/ R o I et
OO SE Z T Sl sk s AR, AR5 K A D Zh 1)
TR EH IR —E R IEY, ZJa 3K, s
FEARHE D H IR RIOK. 3 RERE, W3
Il AR, WCERF R Y. R &
PVE T AR T EIEE(60°C) IR, T )n &%
ELRI A B I B IR ST N 1K) TP S BN

L3 RS E €

(1) RMR {52, K TSE Labmaster FFHZ AL
41l 52 R4t (TSE LabMaster, TSE Systems, #2[H), il
SE T A B BRI L 30°C 464 R e 1A %
30°CLE B FP B I FA R M X P, A G RR A
X4 27.5~32.5CP K JRb AP X 26.5~
38.9°C™. 5 RMR 3k A\ IR 25 (1 S AR S 4 0.7
L/min. ZYYFRE AR E M E 3 h, & 6 min ¥
I — R FEAE R, BUES: 2 DMRAC S M-FRMEE R
RMR 52 {8, QR M AR5 A U

RMR=
FRx(Fi, —Fe, )~ FRx Fe, x(Feq, —Fic,)
1-Fe, '

(D

Hr, FR SRR (mL/min), Fi NHNSARKE
(%), Fe A SR E(%).

(ii) NST fJdllsE. A TSE Labmaster WAL

W E R G, e A R BRI RYP B 25 C 4 R

MAEERLE AR D). SRR E S, & P AR

28 RPN 3 5 R I 5 5 3 A v A 2 ) R

£11R 25 U E L IR 227 59 W (norepinephrine, NE. [ if§
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HH 45 AR A AT TG B RE AR 52

REHAATRAA):
NE(mg/kg)=6.6W "+,
b, W RIRBNWIRE, B4 g
5 5 K Bl A T T R R s 4k Ak e
60 min. —MENYILEEST NE 10~45 min 55t Al H 3
AT 52 I ey g 21,

1.4 HALRKE AR H B E Bk

AR L bR AR I B S R e 4°C i
7. 76 BAT A 0.5 mL $2HU#K A(250 mmol/L JiE
B, 10 mmol/L =& 1 A& HV Jlz Bk £ i 2 (N-[tris
(hydroxymethyl)metyl]-2-aminopropanesulfonic  acid,
TES), 1 mmol/L 2 = J}Z DU £, I (ethylene diamine
tetraacetic acid, EDTA), 64 pmol/L ‘- IfiLiE (1 & 4
(bovine serum albumin, BSA), pH 7.2). 7423 A,
N2 mL BT, FH 1 mL SRR A 4 2
Pes) e 8%; 12096xg 5.0 10 min, 77 i, H 1 mL 42
B B(250 mmol/L B, 10 mmol/L TES, 1 mmol/L
L EX 2- 8 L WE VY £ 1 (ethylene glycol bis
(2-aminoethyl ether) tetraacetic acid, EGTA), 64
umol/L BSA, pH 7.2)¥ T TE&IF; 950xg &L 10 min,
FEULVE, W EiE T — 305, 8740xg &0 10 min,
v By, 1 mL $REUK B B ITHE BT 8740xg 250
10 min, 7 B3, & 5HZEE 101 A FRIGE
C(100 mmol/L KCl, 20 mmol/L TES, 1 mmol/L EGTA,
pH 7.2)45 U1 B 70,

2)

LR AR AT EMNBEA ST 2 MK D
(Folin-phenol)¥E I & 7. R fBIEE ( 1(UCP1)RH &
5 90 7% 1 (Western blotting) ) 5 VA HEAT 85 IR B
(ARG 2 e P, e —Puli R fdt UCPL
Puif(ab10983, Abcam, JE[H), $% 1:5000 #ke; bt
B-tubulin PLIA(E7, DSHB, £[H), #% 1:2000 #kE. —
oo A DR TeGALR T2 &M A E AT )
AFDAEPUR IgGEE R T AZ S EVE ARG R A
Al), B 1:5000 ikt

1.5 HHEg

BIWIRTE . TAfAE. BAT ZkiikE &, Ik
A A WP AT UCPL 5 5 XN 207 22 0 M i e it 5 i2:
AT G vE; Hott e b DU Ay bh AR &, BRI &by
ZO TR T LT 4

2 HR

2.1 REFRREE R

A0 B BT A LA I S 2 e, A G R
A B I S o T MEE, AR A I R AR A
W I sZm (ERPER . F(L, 29)=10.917, P<0.01; 4F
WYEH: F(1, 29)=1.064, P=0.358; Tk MIxAE#1EH:
F(1,29)=2.316, P=0.116; % 1). KN R EAG MK
PR 22 5, AR E RS 2 e KT BRI A 7 A 3

#1 AREAERAKREHRAKIY ROEER S KRS HIRITER
- __ 5~6 A% ‘ 15~16 Hik ‘ _ 25~30 Ht _ e
i B8, IE R Tt B8 IHE B8, Tt R IHE BR
A TG H B
AR HE (g) 49.8+3.9 48.6+4.6 59.6+1.8 47.8+2.7 60.7+1.6 45.2+3.6 S
NI 4 (g) 32.7+2.1 31.2+2.7 40.1x1.4 31.4%1.7 38.8+1.6 28.4+2.1 S
P G i (2) 0.768+0.287 0.849+0.232 0.674+0.061 0.502+0.206  0.702+0.198 0.448+0.184 S, A
R B () 0.719+0.188 1.061+0.312 0.643+0.111 0.409+0.141  0.420+0.154  0.432+0.148 S, A
F R (g) 3.689+0.827 4.205+1.000 3.666+0.513 2.585+£0.433  2.368+0.664 1.842+0.401 S, A
MR B E(g) 5.380+1.344 6.713+1.691 5.211+0.657 3.768+0.831 3.763£1.040  3.021x0.822 S, A
KIS B
AR HE (g) 68.3+4.0 55.8+2.9 74.5+6.1 71.7+4.7 84.1+5.6 71.7+5.4 S, A
NI 4 (g) 49.742.9 42.0+1.8 50.5+3.5 51.42.8 55.7+3.3 50.4+3.9
P G Wi (2) 0.560+0.133 0.023+0.010 1.859+0.578 0.519+0.263 2.245+0.616 0.408+0.836 S, SA
TN )5 I Wi () 0.328+0.110 0.078+0.052 0.782+0.239 0.898+0.344  0.661+0.211 0.587+0.143 A
BT R (g) 1.142+0.216 0.517+0.180 3.371+0.819 3.065+£0.886  3.246+0.491 2.855+0.595 A
i 17 J E (g) 2.282+0.517 0.693+0.287 7.188+2.134 5.184+1.711 7.751+1.633 4.698+0.866 A

a) & A7 M7 FE A DL AR P A RAT WK S W 7 22 07, AR SRR R 367 26 0 W BEAT 4 v, BB X +SE 0. St PRIIAE

SN A AR E R R B SA: PERIRIVE R AS TLAE R 5 . 35
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Wi, 25549 1) A o I % 1% 385 o o 386 K (PRSI s F(L
30)=5.643, P<0.05; “FAEH: F(1, 30)=6.074, P<0.01;
PERIXEERAE ] : F(1, 30)=0.708, P=0.500; % 1).

A7 K H BRI YD B 1 g iy 34 52 B 4 188 1) A
A AR AT B I AT PG U RR AR S g 7
&Tﬂ‘aﬂﬂﬂﬂ‘éﬁﬁﬁiiﬁﬁiﬁiﬁﬁ@miﬁbnﬁﬂ%ﬁ (RS

/b BT #8571 D S ) B A 6 1 8 g 38 K
(2‘@ 1).

22 YA AEAGE B R AL

A G H BRI SR AAFAE M0 22 7, METE AR IR
HH S S 3 N T HEYE. BEAE E R I R N, A7 I H
S B RN R I AR B B AR TR B (i A (L,
29)=8.422, P<0.01; *FE#&1EH: FQ1, 29)=3.120, P=
0.059; TERXFEERAE: F(1, 29)=0.549, P=0.584; K
LA). AR FE ST B ) & 88 A\ 8 B s A
FHCMEMAE R F(1, 30)=0.002, P=0.962; 4F#&1EH:
F(1, 30)=0.656, P=0.526; =< #AEH: F1, 30)
=0.250, P=0.780; ¥ 1B).

SEPE A1 G FH BRI R RN &5 W o v I T I
AEWE R A G RV AR s B, BE A SRS 13,
MRS NG GRS EaEY 8 &8 ndE
PRI F(1, 29)=0.287, P=0.596; HE#RAER: F(1,

A 12,
ol et

10 4
ey
)
= 6
i
8 4/
H_

2 ]

0

15~16 25~30
Fis (B #0)

B 8

- oM o
@ 6
2 5
B 4
;\% 3
2

1

0

15~16 25~30
FS (BE0)

B 1 ARFEERAKHE RQOFT R BB TYFREA

29)=10.924, P<0.001; HPEA<FEBAEH: F(1, 29)=
0.251, P=0.780. /)N tE M AE M F(1, 29)=3.253,
P=0.082; /N ERAE: F(1, 29)=4.268, P<0.05; /)
otk RIxERVER: F(1, 29)=0.645, P=0.532. &tk
SIE: F(1,29)=11.128, P<0.01; BB E&1EN: F(1,
29)=9.872, P<0.001; & i Ik Wl x 4F & 1 JH : F(1,
29)=0.922, P=0.409. &l PEnfEH: F(1, 29)=10.604,
P<0.01; S5l EH: F(1, 29)=8.443, P<0.001;
W PE S <AEEE L F(1, 29)=0.594, P=0.559. %%2)
KR Vb BB A ) TR KR e L, B
MEME KTV BRI B I 25 B O T RS, M R A
P4 T B PR 90 A 7 38 Y A 5 i (5 e il A
F(1, 30)=0.456, P=0.505; H*#1EH: F(1, 30)=1.972,
P=0.157; B HNxFERAEM: F(1, 30)=0.971, P=0.391.
NEPERIERT: F(1, 30)=0.915, P=0.347; /NAERAE
' F(1, 30)=1.344, P=0.277; /N E 5 < 5 8 75 H :
F(1, 30)=0.845, P=0.440. & I % 1E . F(1, 30)
=4.265, P<0.05; H W 4 & 1E M : F(1, 30)=2.245,
P=0.124; & i M 9 x 48 /5 . F(1, 30)=0.030,
P=0.971. il SIfER]: B(1, 30)=0.064, P=0.801; 4%
JatERVE R F(1, 30)=2.149, P=0.135; 45l rﬁaﬁUxﬁ
WAE: F(1, 30)=0.935, P=0.404. % 2).

2.3 ARBRSXIAR G U D AR B2 Hh # s i

B A AF 08 (A n, T A G R TR AR R

R B, T T A G R i AR R AN 2 AR

G5 (EESIVE T F(1, 29)=0.839, P=0.367; it 1E
Fl: F(1, 29)=1.652, P=0.209; T xEW1EH: F(1,
29)=4.141, P=0.026; & 2A). KJI il R4 %
B A8 1 A, (RS AR P ) 2 S (PERIE . F(L,
30)=0.000, P=0.991; 4 & 1 1 : F(1, 30)=3.507,
P<0.05; Tk xR F(1, 30)=0.090, P=0.914;
| 2B).

A BG HRR 0 AR B = SRR D B A S 8 i if [
&, RRAAEAEME N 2 5 (HERIER: F(1, 29)=0.448,
P=0.509; “ERAEM: F(1, 29)=4.079, P=0.027; 4 %x
FEWE: FA, 29)=0.523, P=0.598; & 3A). K\
B AR A BRL I P SRR ) PR FFRR T, S 2 AE S AT )
S (MESIVE . F(1, 30)=1.115, P=0.342; E#d 1k
Fl: F(1, 30)=0.231, P=0.634; A< EW1EM: F(1,
30)=0.180, P=0.836; &l 3B).
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HH 58 AR A IS AT B

S RE LA QI R

#£2 RAAERAKHROKIYROECEEEY
. 5~6 Ak 15~16 Hi#x 25~30 Hikk .
B LEL L — LEL . _ i Gt
Tt R IHE B, i 6], IHE B, it BR, IHE B
A7 B R
H(g) 0.239+0.014 0.254+0.011 0.291+0.017 0.288+0.018  0.375x0.042  0.334+0.031 A
NAE) 0.404=0.031 0.463+0.051 0.470+0.044 0.443+0.031  0.57220.102  0.653=0.126 A
Hha(g) 0.34420.026 0.383+0.030 0.423+0.021 0.478£0.031  0.467x0.025  0.530+0.041 S, A
Zii(g) 0.289+0.019 0.339+0.031 0.398+0.028 0.451£0.023  0.409+0.045  0.471x0.047 S, A
KIS B
H(e) 0.404+0.025 0.378+0.037 0.418+0.013 0.475£0.048  0.551£0.053  0.482+0.018
NHi(g) 0.790+0.236 0.530+0.067 0.516=0.055 0.603£0.063  0.965+0.185  0.672+0.082
(g 0.249+0.030 0.2600.032 0.216+0.008 0.246+0.012  0.257+0.027  0.275+0.024 S
(g 0.396+0.033 0.329+0.037 0.334+0.022 0.371£0.019  0.438+0.032  0.417+0.037
a) 45 B UNLARE Ky AR B R4 T WUR W 7 22007, BUEI X +SE F£on(n=4~7). S: TERIVEI2m B35, A: SRR VET s B 2%
A 120- A 300
. o el = O @
£ 1001 € 250
Q ]
E 801 E 2001
v =
%ﬁ 604 i 1501
E 401 % 100 1
&
20 =50
o 0
15~16 25~30 P~ ! 5;)%6 25~30
5 FH (FH9) B 400+ & (5E)
120 o e
- ol el £ 3501
£N 100 o 300 A
(@] pu}
T 80 E 2501
v £ 204
g5 © ;b 150
L 40 100
i 20 " 50 -
0 0 .
15~16 25~30 5~6 15~16 25~30
FiS (BE) FS (B
B2 RRESRONKERAOIKTS RGBS REE B3 RREREAGKE QORI R BB 3B
g LY: v

A B BRA €0 I 7 4 2R o A A ) 2 e, M
PESH N T EVE, JF HLIG BAT 5Bl 4F W3 48 i iy 4
RCESIVE: F(1, 29)=21.914, P<0.001; FH#AE:
F(1, 29)=3.584, P<0.05; TEHlxERA1EH: FQ,
29)=2.550, P=0.095). KJRy>Fl BAT AL AEYE
ZE5T, AHZBEAERS AR R (ka3 A A R RURE s, e T
BAT i Bl AE & 38 I 54 m, (A i kit i
b FRBAT HEEFFERAIE: F(1, 30)=4.236,
P<0.05; ZPithE A& mEMNFERIEM: F(1, 30)
=10.074, P<0.001). A7 [K H A B BAT 94k
PRI T ER UCP1 33k YA 2 M Sl R4 38 1) 5%

924

Wi 3), RUENTRLR AT BE AL IEH 1.

2.4 AR R RURIK VD SO BEES B 52 0

BHAER I3, MK H R EHEBEEREANRT
U I 5 M, E R KT YD BRI B 52 8 OK
(F 4).

3 e
VB R AE N S2 00 B [R]85 A7 1) PR R ’hmiﬁ%
KTV B A 0 5 i 0 28 I 3 v 1 A G B



hEERE @R 20144 H44E FHoW
£ 3 RNAE{AKHERAKRYRE BAT F=H306 *
A - IEA - IEA
P A5~6Hm< A ‘ }5 16 Hi A ‘ A25 30 Hid A G B8
T e Tk W Tk M
A G H R
BAT E#(g) 0.170+0.016 ~ 0.211x0.016  0.152+0.017  0.267+0.017  0.12620.020  0.198+0.021 S, A
LRI (1 5 (mg/g 4147 23.0£1.9 21.0£1.9 23.0£1.9 25.6+2.0 23.3£2.2 21.4%2.5
A 4 0 -
s 407 w““{i‘l’; Ou/minmg & 13 44 29.4+4.4 36.0+4.4 27.7+4.7 27.2452 26.4+5.8
UCPI1 % (relative unit, RU) 1.32+0.16 1.210.16 1.010.16 0.960.17 1.200.19 0.7420.21
KN R
BAT H hi(g) 0.19120.025  0.255:£0.029  0.242+0.027  0.204+0.027  0.249+0.032  0.349+0.029 A
LA 17 (mg/g 4127 42.5+2.9 40.7+2.9 29.03.1 34.4+3.1 24.143.4 32.3+3.4 A
) fé‘\ 1nAa1) H pase
R 407 &(““E‘T’)l Ozfminmg & 54 9162 66.26.2 52.9+6.7 53.446.7 48.327.3 40.5+7.3
UCP1 % (RU) 1.19+0.21 1.2220.21 0.94+0.23 1.23£0.23 1.05£0.25 1.09£0.25

a) BAT i /& AZ AR Tk A B EAT XU 3000 22 43, HADHR b FOUPR 3207 22 43 W (K 5 VR REAT 43 BT, BB X £SE H7R (n=4~7). S:

PEAEF SEM 23 A SRR RIS ) 2

£ 4 REFREAKERAHTY RO EHES TR Y

S 5~6 F# 15~16 Hi## 25~30 Gt R
i [ H
2(g) 0.973+0.071 0.995+0.064 0.835+0.076 P=0.250
Fit =2 (g) 0.288+0.014 0.270£0.013 0.251+0.015 P=0.258
G Hi(g) 0.015+0.002 0.019+0.002 0.0200.002 P=0.153
TE(Q) 0.089+0.012 0.101+0.013 0.093+0.016 P=0.808
KRR
EH(g) 0.942+0.064 1.118+0.066 1.142+0.078 P=0.124
e 0.151x0.018 0.283+0.019 0.244+0.022 P<0.01
M i (g) 0.021+0.011 0.039+0.011 0.054+0.012 P=0.215
TE@Q) 0.059+0.027 0.083+0.026 0.098+0.028 P=0.668

a) VAZART G DA s b AT B R 3 )07 2240 BT, B X £SE KR (n=4~7)

P ol ) A 1 — FRe kR4 A B Ak R 9 o v 1
It ARBE A 2 BRI R M, RERIEZ G, K
TV B M 347 W S A T A B R O TR
Re MW ENS SR W g2, At
SR A G H BRI A TOVD Bl B A 6% 2 1) B s AR 2
B G AR Roy HEAT T AW, SRR 31
RMR. NST. fr#)fE AN B0 A, AL I8 B
METE ST EES. e A A driis 3l 1) 2
fitlh, DALl AU 236 PR o 2 S W Bl A A 3 S I R
fIE. RMR F1 NST 2 zh#) (1) 5 H fe 5 3 H (daily energy
expenditure, DEE)IP /T B4 585, A& L 4iFr
A A P s I SR AR e B /K, 5 S T B A ad v
IELRE 1B X 2 KR TR I, g S B
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Effect of Age on Energy Metabolism in Brandt’s Voles (Lasiopodomys brandtii)
and Mongolian Gerbils (Meriones unguiculatus)

LIU XinYu'?, PAN Qian'? & WANG DeHua'

1 State Key Laboratory of Integrated Management of Pest Insects and Rodents, Institute of Zoology, Chinese Academy of Sciences, Beijing 100101,
China;
2 University of Chinese Academy of Sciences, Beijing 100049, China

Energy metabolism plays important roles in regulating life-history traits of animals, such as survival, reproduction
and longevity. Previous studies have demonstrated the positive relation between body size and life span in Brandt’s
voles (Lasiopodomys brandtii) and Mongolian gerbils (Meriones unguiculatus), both of which are distributed in the
Inner Mongolian grasslands in China. With smaller body size, Brandt’s voles exhibit higher metabolic rate and
shorter life span than Mongolian gerbils. Thus, it is of great interest to explore the age-dependent effects on energy
metabolism and life-history traits in these two species. In this study, we further investigated the effect of age on their
energy metabolism. We found that nonshivering thermogenesis (NST) in Brandt’s voles declined with age, while
NST in Mongolian gerbils could hold steady. Similar decreasing patterns of food-intake and body fat content were
also found in elder Brandt’s voles. However, food-intake did not change in elder Mongolian gerbils, and their body
fat storage increased with age. In addition, Mongolian gerbils exhibited lower resting metabolic rate (RMR) and later
sexual maturity than Brandt’s voles. These differences in physical characteristics imply that the two species
developed distinct life-history strategies: Brandt’s voles favored speeding up sexual maturity, at the cost of other
physiological indexes that could affect survival with age. In contrast, Mongolian gerbils preferred late-maturing and
extending lifespan.
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