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Does social visual stimuli from males affect the pregnant female golden

hamsters’ reproductive characteristics?
LEI Weipan, RAO XiaopingA , LIU Dingzhen

( Ministry of Education, Key Laboratory for Biodiversity Science and Ecological Engineering, Institute of Ecology, Beijing Normal University ,

Beijing 100875, China)

Abstract; A wealthy of scientific data supports the substantial role played by social odor in mediation of rodents’ social
life ; however, little efforts has been made to examine whether visual signals have similar roles in rodents’ social life. This
experiment was designed to test if exclusively visual signals from a strange male impose stress on a pregnant female and im—
pact her reproductive characteristics. In this experiment, one male golden hamster ( Mesocricetus auratus) caged in an air—
proof and transparent glass box was put into a pregnant female’ s cage till the female gave birth. The results showed that
there was no significant difference in the body weight changes between those two groups of females during the two periods:
mating to parturition and parturition to weaning. Nor did we find any significant differences in the pups’ body weight gai—
ning, litter size, visual development, survival rates and sex ratios. However, we did find significant differences in repro—
ductive success between those two groups of females: one third of those exposed to male stranger either aborted or died birt—
hing; control had normal birth pattern. The hypothesis of visual signals from a strange male hamster may impose stress on
pregnant female hamster was partially supported by our current data. Our results indicate that while visual signals from
strange male conspecifics might impact the pregnant females’ reproductive success, and there is no extended impact on the
female’ s body weight gain and offspring physiological development. This information should help to inform animal manage—-
ment and treatment procedures in handling lab animals such as rat and mouse in addition to golden hamster.
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Fig. 1 Changes in body weights (Mean = SE ) of the control and
experimental groups of female golden hamsters. Data were collected
from day 1 and ended on 41 days after parturition. The females gave

birth on 17 days after mating
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Fig. 2 Body weight changes ( Mean = SE) of the pups from control
(7 litters ) and experimental (8 litters) P, — P,i) groups. The
body weight gaining for the females from experimental group were lar—
ger than that from the control group, yet the difference did not reach
statistical level ( Repeated measure ANOVA, between subjects,
F( 4 =0.575, P =0.466). P jmeans the day on parturition, P,

means the next day of parturition, the same in the following.
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Table 1  Percentage of pups opening eyes in two groups

20 3 Group Hi& Age by day 13 14 15 16 17

S ZH Experiment  BfHR 2R Percentage of pups opening eyes 0.00 +0.00*" 45.98 +9. 67 95.10 +£3.22 100 100
B No. of litters (n=17) (n=17) (n=17) (n=17) (n=17)

X R 20 Control iR % Percentage of pups opening eyes 0.00 =0.00 41.96 +8.74  81.19+8.91  93.21 £5.17 100

B No. of litters

(n=7)

(n=17) (n=17) (n=17) (n=17)

a. BHEFR R R FIME « bR IR Data were shown as mean = SE
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JOL IR AL AE R | Al n AL A S iR, TR
IR FE 25 R B, SO0 20 AN Xt BE 2 B SR (R B2 7
SRIGEHTE R BT, IS WE TR, (HPE R
AR EMZER, MR H B U R e &K T
XA X R BIR B B AR S )R i 5 — 0 o i
5 R BRI BEAE A TSR, (B K el e -
K AE AR B 5300 5 b R T BB R A KA
(BT, 2 FR 1), 3% 28 WC7E Wik 28 vh 2k B R 2
S ) A A B — R £ - 0 TR o VS 2 e L B Y
FROE . Z45 R 5 X N5 45 R —30 ( Nepomn-
aschy et al. , 2006) ,

DFJRE 8 58, WRUoE 38 TR W6 I sh ) 19 3 25 Ty
. ( Brown and MacDonald, 1985) ., K & i) 25 #
UESER A TR JT 2 0 35 1 B AR 23 £ DL A1
7oA R R I ) BB (Rivier et al. , 19865
Dobson and Smith, 2000; Tilbrook et al. , 2000) , 2k
M, ASETARRIE, R A B A S PR AR e 5
5K B2 ME BRSBTS e P
ZAME B 0% . XA PIRN T RER AR RE . S5 —, A
TARE S, M E BB E AR, AR RO
PZE M BRGNS AR S A SRR
2 I BR300 U 3R R R, 9 B I A e R 5 e 2
B o S92 50 2H RO IR 2H M B PE 53 066 I AR A8 1k S
AR B RN R BRI — a1, S, M
B AE O VR M o b B R E 2 R T
W, AR i 8 R N T A SR AE R Y A AL
F WA ERIAE R K, (B RO AR T B
RO, RS R R 1 i — 2D B SE IR I IE

R XTS5 5 2 0 6T BE 2 0 BRUTT BT 4 BRTE T 1
JEATFEL . W HR B (B R BTFL IS (Pas) S B4ETE R0
OrMTE IR, MErE S b6 B AL AR T O PR 4

HE SR SR JE R IE AR B A R S R F . X 5 DAEXS
Do VR B M HE AR A K R B BE 5T A5 R OR TR
(Stamps, 2003; Zhang et al. , 2008) , & WX f 2
SRR, TR N IR R AN TE], BIIRGE 1 S
AL 58 A5 5 VE T AL B [W] ., AR %6 E Al &% 2 Ui
(reproductive effect) , 7EIIEAFH) X4 T B R4
I SEARPEYE (Hayes and Solomon , 2004) , H H 4%
RSB A BT D g A7 A5 A B 5855
PR, A G 230 2% (Bean et al., 2004;
Hayes and Solomon, 2004 ; Bales et al. , 2006) , %5
IR AP AT R B T F% (Hayes and Solo-
mon, 2004) . ARICHFR G RN, XS T XA
S 6 2H e B AT AR JT R D, AR R R K
AR AL X U AL A S IR 3 AR R
ARAT S AT T R B LR AT RER ], b B
FH A 47 2 5F [RAS 45

SR HEMEVE L — M 121, (H2RZ M5
R WEYHIRAKE G YT & (Rosenfeld et al.
2003 ; Rosenfeld and Roberts, 2004 ) . 32 B fij b £
i# N 5 (Schuster and Schuster, 1972) | #H4 A
Z (Perret, 1990) . 1 3% =5 [6] K /v ( Krackow,
1997) #m KR AU, Br A s =
4 o O UHE 2B A ME I L —J 1001 106, Jm I
PR R, AR B 151 (Clemens and
Witcher, 1985) . AW TR P, oA S BL4)y BMERfE LE
B Es 1:1, Ak, T A2 P, A W] REAF1E
WEAETS, T EHAE T4l BT RE #l BE B A I, DRIt
P, BPE B R R A i b S U, B, Xt
B R B — 2D G S Ty 1 DU A 4l B A
P,

Zi b, BAAEMERU LSS 5 IR AR T PR
ZERERRAT I, (AXS i 5 B R AR B A R R &
WA R RELW, R, BT RATESL R B Ir
TR, BB TR IRATA &5 R 5 e . [
ARSI FATT LI T B A A BDIR O | B
KHFARM KT, 028 T RO AT R FN 3 WA



4 4 R AT PSS O P < 8 P R SR AR G 7 407

M ( Ottenweller et al. , 1985) , 1 H.iX Fh 47 A Fil
o3 WA 52 Wi A — E RIE BT M5 R & &
b AR — I RS, W IZ A SRR AT
JEN PN Ay WA R L L A o AR 1 1 BRORE Y O
e, W ZEAE ol B2 BT R 9K SF (Chelini et al.
2005) . @iﬁﬁﬁ%@*ﬁﬁﬂﬂ?@l*ﬂ%%%ﬁﬁ%
I F+ (Ottenweller et al. , 1988;
Delville, 2003 ) , Ff H A F& (8 ral LU I £ n] A9
1) 3% Fh 25 4L ( Chelini et al. , 2005) ,

B, VR B AR SR R E A o O P 2
BT EHE AR AR LT | 700 3 HME LAY 14 2
1&#%?%@%%[@, @S&ﬂyﬁéﬂﬂ’tﬁﬁﬂ‘iﬁfﬂﬂlﬂf‘ﬁﬂ’ﬂ

G5R, TE—ERRE bk 2 3CRE 1 RA A e U S AR
SRR P 2 e B 3 ol 7 98 P A i o ?«D%Z:{qu'%
W N E G bR, R A 5256 3h i an KRR
B ?'iﬁii%iﬁ%jﬁ,\%@ﬂfﬁ%é’ﬂﬁwﬁ\ (GBI
EHITW, BRI IERAERS, BT R
MEAR T 1Y AT BEAVE HI

Wommack and

B, K5 3EIE Loyola Marymount University 424 &
R 242 Gary Kuleck -3 B & SO (2 5 SO 22
TG

SE k.

Allaby M. 2001. Oxford Dictionary of Ecology. Shanghai: Shanghai
Foreign Language Education Press.

Arck P C, Merali F S, Stanisz A M, Stead R H, Chaouat G, Manuel J,
Clatk D A. 1995. Stress-induced murine abortion associated with
substance P-dependent alteration in cytokines in maternal uterine de—
cidua. Biol Reprod, 53. 814 -819.

Bales K L, Kramer K M, Lewis—Reese A D, Carter C S. 2006. Effects of
stress on parental care are sexually dimorphic in prairie voles. Physiol
Behav, 87: 424 —429.

Bean K, Amos W, Pomeroy P P, Twiss S D, Coulson T N, Boyd I L.
2004. Patterns of parental relatedness and pup survival in the grey
seal (Halichoerus grypus). Mol Ecol, 13 2365 -2370.

Blanchard R J, Nikulina J N, Sakai R R, McKittrick C, McEwen B,
Blanchard D C. 1998. Behavioral and endocrine change following
chronic predatory stress. Physiol Behav, 63; 561 - 569.

Broom D M, Johnson K G. 1993 . Stress and Animal Welfare. London:
Chapman and Hall.

Brown R E, MacDonald D W. 1985. Soical odours in Mammals. Ox-—
ford: Oxford University Press.

Brummelte S, Pawluski J L, Galea L A M. 2006. High post-partum lev—
els of corticosterone given to dams influence postnatal hippocampal
cell proliferation and behavior of offspring: a model of post-partum
stress and possible depression. Horm Behav, 50. 370 - 382.

Champagne F A, Meaney M J. 2006. Stress during gestation alters post—

partum maternal care and the development of the offspring in a rodent
model. Biol Psychiatry, 59 . 1227 - 1235.

Chelini M O M, Souza N L, Rocha A M, Felippe E C G, Oliveira C A.
2005. Quantification of fecal estradiol and progesterone metabolites in
Syrian hamsters (Mesocricetus auratus). Braz J Med Biol Res, 38 :
1711 -1717.

Clemens L G, Witcher J A. 1985. Sexual differentiation and develop—
ment. In: Siegel HI ed. The Hamster - Reproduction and Behavior.
New York: Plenum Press, 155 - 171.

Dobson H, Smith R F. 2000. What is stress, and how does it affect re—
production? Anim Reprod Sci, 60. 743 —752.

Fitzgerald K M, Zucker I. 1976. Circadian organization of the estrous cy—
cle of the golden hamster. PNAS, 73. 2923 -2927.

Hartung T G, Dewsbury D A. 1978. A comparative analysis of copulatory
plugs in Muroid rodents and their relationship to copulatory behavior.
J Mammal , 59 717 - 723.

Hayes L D, Solomon N G. 2004. Costs and benefits of communal rearing
to female prairie voles ( Microtus ochrogaster). Behav Ecol Sociobiol ,
56: 585 -593.

Huhman K L, Mougey E H, Moore T O, Meyerhoff J L. 1995. Stres—
sors, including social conflict, decrease plasma prolactin in male
golden hamsters. Horm Behav, 29: 581 —592.

Jasnow A M, Drazen D L, Huhman K L, Nelson R J, Demas G E.
2001. Acute and chronic social defeat suppresses humoral immunity
of male Syrian hamsters ( Mesocricetus auratus). Horm Behav, 40 :
428 —433.

Korte S M, Bouws G A H, Bohus B. 1993. Central actions of cortico—
tropin—eleasing hormone ( CRH ) on behavioral, neuroendocrine,
and cardiovascular regulation: brain corticoid receptor involvement.
Horm Behav, 27 167 — 183.

Krackow S. 1997. Effects of mating dynamics and crowding on sex ratio
variance in mice. J Reprod Fertil, 110: 87 -90.

Liang H, Zhang J, Zhang Z. 2004. Food restriction in pregnant ratdike
hamsters ( Cricetulus triton ) affects endocrine, immune function and
odor attractiveness of male offspring. Physiol Behav, 82 . 453 —458.

Mappes T, Koskela E, Ylonen H. 1998. Breeding suppression in voles
under predation risk of small Mustelids: laboratory or methodological
artifact? Oikos, 82 : 365 -369.

Moberg G P. 2000. Biological response to stress: implications for animal
welfare. In: Moberg G, Mench J eds. The Biology of Animal Stress :
Basic Principles and Implications for Animal Welfare. New York:
CABI Publishing, 1 -21.

Munck A. 1984. Physiological functions of glucocorticoids in stress and
their relation to pharmacological actions. Endocr Rev, 5. 25 —44.
Nepomnaschy P A, Welch K B, McConnell D S, Low B S, Strassmann B
I, England B G. 2006. Cortisol levels and very early pregnancy loss

in humans. PNAS, 103: 3938 -3942.

Ottenweller ] E, Tapp W N, Burke J M, Natelson B H. 1985. Plasma
cortisol and corticosterone concentrations in the golden hamster,
( Mesocricetus auratus) . Life Sci, 37: 1551 - 1558.

Ottenweller ] E, Tapp W N, Creighton D, Natelson B H. 1988. Aging,

stress, and chronic disease interact to suppress plasma testosterone in



408

I
b

28 &

Syrian hamsters. J Gerontol, 43. M175 - 180.

Perret M. 1990. Influence of social factors on sex ratio at birth, maternal
investment and young survival in a prosimian primate. Behav Ecol So—
ciobiol, 27 ; 447 -454.

PincusKnackstedt M K, Joachim R A, Blois S M, Douglas A J, Orsal A
S, Klapp BF, Wahn U, Hamelmann E , Arck P C. 2006. Prenatal
stress enhances susceptibility of murine adult offspring toward airway
inflammation. J Immunol, 177 . 8484 —8492.

1976.

Reynaert R, Marcus S, De Paepe M, Peeters G. Influences of
stress, age and sex on serum growth hormone and free fatty acid levels
in cattle. Horm Metab Res, 8. 109 —114.

Rivier C, Rivier J, Vale W. 1986. Stress-induced inhibition of reproduc—
tive functions: role of endogenous corticotropin+eleasing factor. Sci—
ence, 231: 607 - 609.

Rosenfeld C S, Grimm K M, Livingston K A, Brokman A M, Lamberson
W E, Roberts R M. 2003. Striking variation in the sex ratio of pups
born to mice according to whether maternal diet is high in fat or car—
bohydrate. PNAS, 100 : 4628 - 4632.

Rosenfeld C S, Roberts R M. 2004. Maternal diet and other factors af-
fecting offspring sex ratio; a review. Biol Reprod, 71: 1063 - 1070.

Sapolsky R M, Romero L M, Munck A U. 2000. How do glucocorticoids
influence stress responses? Integrating permissive, suppressive, stim—

ulatory, and preparative actions. Endocr Rev, 21; 55 —89.

Schuster D H, Schuster L. 1972. Speculative mechanisms affecting sex

ratio. J Genet Psychol, 121 245 -254.

Siegel H 1. 1985. The Hamster: Reproduction and Behavior. New
York: Plenum Press.

Stamps J. 2003. Behavioural processes affecting development: tinber—
gen’ s fourth question comes of age. Anim Behav, 66 : 1 —13.

Tilbrook A J, Turner A I, Clarke I J. 2000. Effects of stress on repro—
duction in non—rodent mammals: the role of glucocorticoids and sex
differences. Reproduction,5: 105 -113.

Wommack J C, Delville Y. 2003. Repeated social stress and the devel-
opment of agonistic behavior: individual differences in coping respon—
ses in male golden hamsters. Horm Behav, 80 303 - 308.

Zhang ] X, Cao C, Gao H, YangZ S, Sun L, Zhang Z B, Wang Z W.
2003. Effects of weasel odor on behavior and physiology of two ham—
ster species. Physiol Behav, 79: 549 - 552.

Zhang ] X, Cao C, Gao H, Yang Z S, NiJ, Wu F Y. 2004a. Respon-—
ses of ratdike hamsters ( Cricetulus triton) of different sex and age to
predator odor. Acta Zoologica Sinica, 50 151 - 157.

Zhang ] X, NiJ, Wu F Y, Zhang Z B. 2004b. Effects of social condi-
tions on adult and subadult female ratdike hamsters ( Cricetulus
triton) . J Ethol, 22 ; 161 —165.

Zhang ] X, Rao X P, Sun L, Wang D W, Liu D, Zhao C. 2008. Co-

habitation impaired physiology, fitness and sex-related chemosignals

in golden hamsters. Physiol Behav, 93. 1071 - 1077.



