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Effects of cross-fostering during early postnatal period on body weight de-

velopm ent in root vole (M icrotus oeconom us)
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Abstract The laboratory popu bton of wot vok (M icroius oeconomus) was bunded by cross-fosterngm ethod. In order ©
test the effects of fostering on body w eight deve bpm ent  body w e ights of offspring and fostered offspring w ere m easured re-
spectively The results showed hat Therewasno significant d ifference nmale vole body weights during d ifferent develop-
mental perods (2- 70 age n days). There was no significant d ifference n fan ak volk body weight durng developmental
perbds (2- 16 25- 70 age i days) apart fran 18 and 20 age i days Before 25 age nn days there wer no significant
d ifferences in body weightbetw een male and female voles m offspring and fostered offspring sepamately The differences of
body w eight betw een different sexes reached to the s gnificant level fran 25 ages in days W it the increase of age i days
the descendant tendencies of ncreasing ratio per dayw ere evident an ong 4 groups of motvoles The regress equations w ere
non-linear It ind icated that he bstering experience had transient influence (3d < T < 9 d) on female mher than on
male vols Sexualdm omphism s of body weightw ere fom ed at the age of about25 days in offspring and fostered offspring
Increas ng rato per day of 4 groups of wot voles showed sin ilarly descending tendency.
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( ncreasing ratio per day RD), (4~
20 ): (BW,—- BW,. ) /2 70 )
(25 ~ 70 ): (BW.—- BW..s) /5
Bardy 4 2.1
GR ( , 1982) One-way ANOVA ,
6 ~
8 14~ 16 18 ~ 20 R
+ P<0.05 (1
1 k= )
Tabk 1 Body weights ofmale offpring and fosered-offspring during different d evelopm ental periods in root vole (M ean & SE)
Body weisht ( g) Raise per day (g)
()
Age nDays Sanpl size 0 figpring Fostered-offsp ring ’ 0 figpring Fostered—offsp ring ’
2 75 3.09%0. 05 3. 1330. 05 ns
4 75 4.02%£0. 06 4. 05%0. 08 ns 0. 4610. 02 0. 4630 03 ns
6 75 5.14£0. 09 5.01%0. 09 ns 0. 57%0. 03 0. 48%0 03 ns
8 75 6. 10%0. 16 5. 96%0. 12 ns 0. 93£0. 06 0. 47%0 03 *
10 74 6. 8610. 13 6. 72%0. 15 ns 0. 43%0. 03 0.36%0 05 ns
12 74 7.67£0. 20 7. 65 0. 21 ns 0. 40X0. 04 0.41%0 04 ns
14 69 8. 6410. 25 8. 7210. 26 ns 0. 4610. 04 0.51%0 04 ns
16 69 10. 03%0. 32 9. 8610. 28 ns 0. 66£0. 05 0.39%£0 05 o
18 63 11. 24%0. 40 11. 16%0. 31 ns 0. 58%0. 07 0.50%0 05 ns
20 63 12.48%0. 38 12. 01 %0. 34 ns 0. 66£0. 06 0.42%0 06 *
25 56 15. 11%0. 35 14. 76 20. 35 ns 0. 45%0. 10 0.61%0 10 ns
30 56 18.33£0. 42 17. 947%0. 44 ns 0. 64%0. 04 0. 630 05 ns
35 55 20. 5810. 2 20. 7230. 38 ns 0. 45%0. 05 0.50%0 05 ns
40 55 22. 33%0. 67 22. 8230. 47 ns 0. 36£0. 05 0.41%0 05 ns
45 51 24.30%0. 83 24. 41%0. 60 ns 0. 33%0. 06 0.29%0 06 ns
50 51 26.2510. 2 26. 7510. 73 ns 0. 41£0. 06 0. 40%0 08 ns
55 49 27. 05%0. 97 27. 76 0. 71 ns 0. 18%0. 07 0.21%0 08 ns
60 49 27.97%1. 01 28. 38 %0. 71 ns 0. 24%0. 06 0. 17%0 07 ns
65 48 28.26% 1. 00 29. 8410. 83 ns 0. 12%£0. 06 0.27%0 07 *
70 48 30.24%0. 8 31. 09%0. 77 ns 0. 22%0. 07 0.29%0 06 ns
* ;. ns L
* : Sknificant ns Insignificant Paired sanple ¢ test
R 18 20 , (P<0.01), 70
1)
, 8~ 10 14~ 18 , 25
: (2 (2 25
2.2 70 .
2 6 , 25 X (P<0.01) 2), (
25 s L 2)



52

28

2

( +

)

Table2 Body weishts of fanak offspring and fostered—offspring during different develpn ental periods i ot vol (M ean £ SE)

Body weight ( g)

Rage per day (g)

Age ) P P
Days Sanple size O ffpring Fostered-offp ring O ffpring Fostered-offsp ring
2 86 2.94%0. 4 2. 99%0. 04 ns
4 86 3.91%0. 05 3. 97%0. 08 ns 0.48%0. 18 0.49%0 03 ns
6 86 4.91%0. 08 5.01%0. 10 ns 0. 50%0. 02 0.5210 03 ns
8 86 5.89%0. 11 5.95%0. 13 ns 0. 47%0. 03 0.45%0 03 ns
10 85 6.79%0. 15 6. 73%0. 15 ns 0. 43%0. 04 0.34%0 03 *
12 85 7.63%0. 18 7. 61%0. 19 ns 0.41%0. 03 0.37%0 05 ns
14 78 8. 58%0. 21 8. 63%0. 22 ns 0. 46X0. 03 0. 4410 03 ns
16 78 9.96%x0. 23 9. 63%0. 23 ns 0. 67%£0. 05 0. 4310 05 &
18 75 11.39+0. 27 10. 56 0. 24 s 0. 69%0. 06 0. 4410 05 &
20 75 12. 49£0. 29 11. 60%0. 27 * 0. 57%0. 05 0. 500 06 ns
25 70 13.94%0. 32 13. 84%0. 45 ns 0.28%0. 12 0.41%0 08 ns
30 70 16. 4010. 34 15. 30%0. 46 ns 0.49%0. 04 0.38%0 04 ns
35 66 17. 32%0. 47 16. 49 0. 47 ns 0. 18%0. 05 0.30%£0 04 ns
40 66 17. 94%0. 48 17. 20 0. 47 ns 0.12%0. 03 0.05%0 05 ns
45 64 18.4110. 53 17. 53%0. 46 ns 0.09%0. 04 0.10£0 03 ns
50 64 18. 73%0. 58 18. 21 0. 47 ns 0. 05%0. 04 0.07%0 04 ns
55 62 19. 531+0. ® 18. 87 %0. 58 ns 0.11%0. 04 0.16%0 03 ns
60 62 19. 77%0. 71 19. 02%0. 69 ns 0. 0610. 04 0.02%0 02 ns
65 61 19. 94%0. 78 19. 95+0. 86 ns 0. 14%0. 04 0. 1410 04 ns
70 61 21. 19%0. & 20. 47%1. 06 ns 0.22%0. 05 0.22%0 05 ns
* 5 ns
* : Senificant ns Insinificant Paired sanple ¢ st
s ——MM M -———————— —
| . 1 - W
L O#EEA F MO BHEREAAf FO i P
30 | i - ‘

‘ 1 % ‘
~ 25 | | = ‘
= | ' .. ‘
-= ] %

80
g 20 : |
> | | **
215 i : ‘
W { |
= 10 .‘
- I
N |1[l|1 :
CmAn } il i ]
2 4 6 8 10 12 14 16 18 ‘20 25 30 35 40 45 50 55 60 65 70

Fig 1 Canparson of body weight betveen male offspring (MO) and fenale offpring (FO).
weaning * P <0.0§ ** :

1

P<0.01

Hi# Age in days

’

The broken line stands br the boundary of



1 : 53

- |
%

35 - — —

30 0O HwEHFFAMFO B I FFFO e ¥

T

sannil

16 25
Hil Age in days

{KE Body weight (g)
S &
2 I —

35 40 45 50 55 60 65 70

2 ,
Fig 2 Comparison of bodyw e ighth etw eenm ale fostered offipring (M FO) and fm ale bsterd offspring (FFO). The broken line stand s for
the boundary ofweaning * P< 0.05 ** : P<0.0L

2.3 IGR 65 ,
: : , ., DR 0( 5)
’ ~ 15 —&——[RDmo —=a&— [RDfo
& ~——a&—— [RDmfo ——e—— [RDffo
12t
25 (3 E
f&' £ 9
- o - HfE FEA MO —a— HEFF R4 FMFO = 8
) : ) = 25
20 —a- WERAEATFO - = MEETAFFFO my 6 e
28| 2 *Rgs
— a >
\.E.'D A g 3 "\:%‘\ g
B 20 Y E ‘ . \{‘, 44
g oA —
2 16| 4 8 12 16 20 30 40 50 60 70
X
= 12 H i Age in days
w8
% 4 4 4
2 4 6 81012141618 20253035404550556065 Fg 4  The bodyweight incveasing ratio per day ( ]RD) of 4 groups
Hi$ Age in days ofrootvole  RDmo RD ofmak offprng RD f1  RD of fe
male offprng  RDmfa IRD of male fostered offsprng RD fla
3 RD of fanale fostered offspring
Fig 3 Grovth curve in body weight of offpring and fostered offis-
pring in ot vole MO: male offspring M FO: malk fostered off
spring FO: femak offspring FFO: fanale fostered offspring 3
, 4 (de Koge] 1997 Bikhead et al., 1999)
( lhcreasng ratb per day RD) GR (M ousseau
8 , IRD and Fox 1998),
; 8 18 , RD ; (Desai and H ales  1997)
18 . RD 0 ,
— 4 LR, 6 C ) C )
, 4 IGR 10% ,
; 18 , IGR ffo ,

IGR b4 35 , ,



54

28

16.0%
14.0% 7
12.0%
| 1
E 100% |
¥ s l I
= 60% ([
4.0% l
2.0% I
0.0% L
ﬁf) b/%

m IGRmo
O IGRfo

IGRmfo
O IGRffo

Hi#% Age in day

5 4
Fig 5 Bodyweightgrow h-rate (IGR) of4 groups of wot vole

GRma IGR ofmale offspring IGRfx  IGR of fanale offspring  1G-

Rmfa IGR ofmale bstered offpring IGRfla  IGR of fan ale fostered offspring

18 20

(3d<T<

, 9P
(Kleman, 1977)

L1,

(C lutton—Brock and lason 1986)

B

(Tast 1966 , 1982
, 200Q 20023 2002b) (1982)
, 35
, 45 ;
, 50

25 ( 1 2),

(2001)

’

(Heske and Ostfeld 1990)

(H eske and Os-
tleld 1990 Ostfeld and H eske, 1993),

: = >
> (Boonstraet al., 1993)
(Tast 1964 , 1982 Hes
ke and O stfeld 199Q Lambin et al., 1992 Zhao et
al., 1999 , 2000 2002a 2002b)
IRD s 65
s IRD GR 0

(3d ST < 94d)
, 4 RD
IGR
25



55

Amstshvsky SY, AlekhnaT A, BarykmaN N, Chuguy V F, Petrenko
0 I KolpakovV G- 2001. Effects of change ofmatemal env ron-
ment during early posmatal development on behaviour in cataleptic
rats Behav Prog 56. 41 — 47

Atchley W R 1991. Uterine effects epigenetics and postnatal skeletal
devebpment n themouse Evoluton, 45 891 - 909.

Bikhead T R, FlktcherE, PellatE J 1999. Nestling diet secondary
sexual traits and fimess in zebra finch Proc R Soc London Se B,
260: 385 - 390

BoonstraR, Gilbert B § Krebs C ]
dmorphisn n mass n m kcwotnes J Manm, 74 (1):
229.

Braasad B 1998 Effect of prenatal stress on behaviour of offspring of
hboratory and fimedmanmak ApplAnin Behav Sci, 6% 159-
180.

C luton-Brock T H, lason G R 1986 Sex ratio variation in mammals
Quart Rev Biol, 6% 339- 374

deKogel CH. 1997 Long-tem effects of brood sze manipulaton on

1993 M ating systen and sexual
224 -

m orphological d evelopm ent and sex-specific mortality of offspring J
Anin Ecol 66 167- 178

DesaiM, Hales CN. 1997 Role of ftal and infant grovth in progran—
mingmetabolisn in hter life Biol Rey 72 329- 342

DuYR SulJP, LuuJK 2001 Sexualdmorphisn of body sze in root
vole (M irotus oeconanus). Acia Theiolgica Sinica, 21 (3):
236 - 239, (mChmese)

E senberg JE. 1981 TheM anmalian Radiaton Chicaga The Chica-
go U niversity Press

Henry C JK U lipszek S ] 1996 Long-lem Consequences of Early
Envionment Canbridge CanbridgeUniversity Press

Heske E ] Ostfeld R S 1990 Sexual dmomphim i sze reltive size
of testes and mating systans i North American volks JM amm,
71 (4): 510 - 519

Kendrick KM, HauptM A, HinonM R Bwad K D, Skiner J D.
2001.  Sex differences in the nfluence of mothers on the socisexual

preferences of their offpring H omones and Behavior, 40. 322-

338
Kleman D G. 1977. Monogany i mammals Quart Rev Biol 52
639- 691

Lanbin X, Kreb C J ScottB. 1992 Spacing systan of the tundra vole
(M icrotus oeconanus) during the breeding season in Canada’ s
W esem Arctic Can J Zool 70 2068 - 2072

Liang JR, Zeng JX, WangZW, HanY C. 1982 Studies on grow th
and devebment in the wot vole (M icrotus oeconanus). A cta Bio-
legica Plateau Sinica, 1: 195 — 207 ( in Chiese)

Lindsttm J 1999. Early devebpment and fimess in birds and mam—
mak Tree 14 (9): 343- 348

Mateo JM, HolmesW G 2004 Cross-fostering as ameans b study kin
recogniton Anin Behay, 68 1451- 1459,

Mousscau T A, Fox CW. (eds). 1998 M atemal E ffects as A dap ta-

tions Oxford OxfordU niversity Press

Ostfed R S HeskeE J 1993, Sexual dinophisn andm ating systan i
voles JMamm, 74 (1): 230 - 233.

PemotSinalT § HealeV R, O ssenkoppK, KavaliersM. 19%. Sexu
ally dimorphic aspects of spontaneous activiy in meadow vole (M &
crotus p enn sy banicus):  effects of exposure to fox odor Behav Nu—
rosci 110 (5): 1126 — 1132

Sun P, ZhaoY J ZhaoX Q 2004 Sexual dimorphisn of odoural dis-
crin nation i ot volks A cw Theriologicw Sinica, 24 (4): 315
- 321 (in Chines)

Sun P, ZhaoY ] ZhaoX Q, Xu SX, LiBM. 2005 K in recognition
in cross-Pstered co bnies of ot voles (M icrotus oewonanus): male
response to urine odor of fmale sblings ZoolRes 26 (5): 460
- 466 (i Chhese)

Sun R'Y, Zheng SW, CuiR X 1982 Hane range of the ot vole
M icrotus oeconanus Aca Theiolgica Sniam, 2 219 — 232
(in Chinese)

Tast] 1966. The wotvole M icrots oeconomus (Pallas) as an inhab-
itant of scasonally fbooded bnd. Ann ZoolFenn, 3 127- 171

ValleeM, M ayoW, Dellu F;, LM oalM, SmonH, MaccariS 1997
Prenatal stress induces high anxiety and posmatal handling induces
lov anxiety in adult off-spring correlation w ith stress-induced cort+
costeron e secretion JNewrosci, 17: 2626— 2647.

ZhaoY ] TaiF D, WangT Z ZhaoX Q LiBM. 2002a Effects of
the fm iliarity onm ate choice andm ate recognition mM icowsm an-
darinus andM. oeconanus Acia Zool Sin, 48 (2): 167- 174
(in Chinese)

ZhaoY J ZhaoX Q, LiBM, TaiFD, WangT Z 2002b. K in recog
nition and mate choice n estrous female wot vole (M icrotws oecono-
mus). Acta Zool S, 48 (4): 452 — 458 ( in Chinese)

ZhaoY ] Fang JM, Sun RY. 1999 Fam iliarity and mate choice of
female andm ale oot voks (M icrotus oeconanus) i fanalk natural
esttus Acia Theriobgica Sinica, 19 (4): 288 - 297

ZhaoY ] Fang JM, SunR Y. 2000 Study parad igan s of m ating sys-
tens in voles Acta Theriobgica Sinia, 20 (1): 68— 75.

. , . 2004
, 24 (4): 315- 321
, , , \ . 2005,
. 26 (5)
460- 466
. , . 1982 ) )
2 (2): 219-232
, , , , . 2002a
, 48 (2): 167 -
174
. , . , . 2002h
. , 48 (4): 443- 449
. , . 2000
. , 20 (1): &8=75
, , . 2001
. 21 (3): 236- 239
. . , . 1982

, F 195 - 207



