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M aternal social stress affects immunocam petence of offorng n root

voles (M icrotus oeconamus) : a field exper iment

WU Yan"?, B AN Jianghui", CAO Yifan'

(1 Northwest Plateau Institute of Biology, the Chiness Academy of Sciences Xining 810001, China)

(2 College of L ife Sciences Hangzhou Nomal University, Hangzhou 310036, China)

Abstract: We studied the effects of maternal cial stress induced by high density on offgring mmunocampetence by ex-
permentally altering population densities in field enclosures W e established high-density and lov-density populations, with
tvo replicates per density, in 4 enclosures (30m x50 m). F1 generation individuals born into the enclosureswere taken ©
laboratory and housed in standardized conditionswith ambient light and temperature until sexual maturity W e tested serum
corticosterone concentrations of founders, and tested the serum antibody contents of anti-keyhole Impet haemocyanin
(KLH) after injectionswith KLH antigen, gleen index and numbersof blood cells of mature offpring W e found that the
founders of populationswith high density had higher plasna corticosterone levels than thosewith low density Offgring fran
high density populations had lover antibody contents of anti-KLH and greater gleen weight compared o the those fran lov
densities However, a significant difference in number of blood cells betveen offgpring fran different densities was not
found The results suggest that matemal cial stress induced by high density can affect offring’ s mmunocompetence in
root woles, which may be play an important role in population regulation In addition, based on ecological viev, a concept
of maternal stress effect is exploited

Key words mmunocompetence; M atemal social stress Offspring  Population density, Root wole (M icrotus ceconanus)
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Table 1l Corticosterone concentration of population founders and mmunological paraneters fram different density treatments in 2005 and 2006, aswell as

statistical analysis for these paraneters between different years

Years Low density High density

2005 6.53 % 0.20 (8) 8.63+ 0.48 (23)

Corticosterone  concentration  of 2006 7.37£0.92 (8) 9.40% 1.04 (14)
founders (nmol/L) t=1.01, P=0.330 t=0.77, P=0.446
KLH 1gG 2005 32.78 + 3.06 (10) 25.61+ 2.90 (12)
Anti-KLH 1gG concentration of off- 2006 37.06 + 3.87 (9) 27.30 + 2.87 (11)

spring (units/ml)

t=0.876, P=0.39

t=0.414, P=0.68
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1 Continued fran table 1
2005 2.30% 0.20 (9) 3.88+ 0.44 (13)
Sleen index (mg/g body mass) 2006 2.76 + 0.24 (8) 3.52+ 0.46 (10)
t=1.49, P=0.158 t=0.558, P=0.58
Number of blood cell for offgring ( x10°)
2005 5.34+ 0.98 (9) 4.95+ 0.46 (11)
W hite blood cell 2006 4.63+ 0.79 (8) 4.18 = 0.23 (10)
t=0.551, P=0.59 t=1.531, P=0.14
2005 2.74 % 0.48 (9) 2.89+ 0.31 (11)
Lymphocyte 2006 2.66 = 0.44 (8) 2.36+ 0.18 (10)
t=0.123, P=0.90 t=1.531, P=0.14
2005 0.84+ 0.23 (9) 0.74+ 0.06 (11)
Monocyte 2006 0.75% 0.17 (8) 0.61 % 0.05 (10)
t=0.319, P=0.75 t=1.561, P=0.14
2005 1.76 + 0.49 (9) 1.31+ 0.17 (11)
Granulocyte 2006 1.22+ 0.26 (8) 1.26 + 0.12 (10)
t=0.926, P=0.37 t=0.303, P=0.78
. The value in parenthesis are sample sizes
2 . _ _ :
( © Fis = 0.50, P = 0.486;
, Fis = 0.04, P Frs =
0.94, P = 0.339; Fise = 0.64, P =
(Fuss = 7.25, P = 0.010, 1), 0-428,  2), ( Fie =
(Fig = 4.37, P = 0.042) 0.08, P = 0.775 Fuw =1.71, P =
0. 200; Fiss = 0.63, P = 0.434;
t-test s '
( o= Fis = 0.24, P = 0.647)
IgG
2.457, df = 21, P = 0.023, t = 2.269,
(Fop = 6.97, P = 0.012, 2),

df =28, P = 0.031)

TR it
Corticosterone concentration (nmol/L)
=)

HEYE Male MEYE Female
[ME#HE Low density MF#E High density

1 M +SE),
2005 2006

*: P <0.05 .
Fig 1 Corticosterone concentration (M + SE) of founders of mater-
nal populationswith lov and high density for root wles Corticoster-
one concentrations in the figure L are the averages for data in 2005
and 2006 *: P < 0.05 The numbers above the bars in the fig-
ure indicated sample sizes

(FLs = 0.66, P = 0.423)

t-test
IoG (t =0.67, df =18, P
= 0.509) , IgG
3.54, df = 20, P =
0. 002) , IgG
(Fiw = 9.28, P = 0.004, 3),
(FLeo = 0.63, P =0.431) t-test
(t = 2.12, df =
18, P = 0.04),
(t =1.81, df =18, P
= 0.087)
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( 3, Fie = 0.17, P = ( 3 Fiee = 0.39, P = 0.536,
0. 6846, Fie, = 0.04, P = 0.948), Fie, = 0.21, P = 0.645),
(FLe = 0.30, P = 0.586) (FLe =19.22, P < 0.001)
2 (M £SE) (x10%)°
Table2 Numbers (M = SE) of blood cells for offgring fram matemal populationswith high and lov densities ( x 10°)
Lowv density High density
Male Femnale Male Femnale

W hite blood cell 4.94 +0.80 (8) 5.07 £0.99 (9) 4.43 +£0.37 (11) 4.67 +£0.37 (10)

Lymphocyte 2.39 +0.34 (8) 2.99 +0.54 (9) 2.45 +0.25 (11) 2.78 +0.27 (10)

Monocyte 0.90 +0.23 (8) 0.71 +0.19 (9) 0.69 +0.05 (11) 0.66 +0.07 (10)

Granulocyte 1.65 +0.53 (8) 1.38 +0.28 (9) 1.29 +0.168 (11) 1.28 +0.12 (10)

* 2005 2006 ,

( ). y
The blood cell numbers in the table are the averages for data in 2005 and 2006 Two-way ANOVA revealed no significant effects of matemal density

and sex on number of typesof leukocyte of oot wole offgring (See the reult). The numbers in parenthesis are sample sizes

—~ 45 50 "
£ 40[ 45t 1
E 35 9 o 40}
"t 11 * ? 35+
&30 = B 30|
Q E 25 =y
% 2 =T 25t
£§20 & 50l
= 815 g~
S o = 15}
M
ﬁf 10 “ 10t
E‘ 5 05
A 0 0
E HEHE Male MEYE Female HEYE Male HEtE Female
OK#EE Low density W & #HE High density O fE#HEE Low density W #5%E High density
2 KH 166 M+, 3 (M £ SE).
I9G 2005 2006 ) 2005 2006 L *IP <
< 0.05 0.05

Fig 2 Anti-KLH IgG concentration (M + SE) of offspring fram low Fig 3 Spleen index (M * SE) of offpring fram matemal popula-

tionswith low 1gG concentrations in the figure are the averages for dar
ta in 2005 and 2006 * : P < 0.05 The numbers above the barsin

and high densitiesof maternal populations in root woles 1gG concentrar

tions in the figure are the averages for data in 2005 and 2006 * : P <

0. 05. The numbers above the bars in the figure indicate sanple sizes the figure indicate ssmple sizes

3 (9 M +SE) *
Table 3 Initial body mass and final body mass of root wle offgring to be trangorted to the laboratory
Low density High density

Years Male Female Male Famale

2005 10.86 = 0.79(9) 10.04 + 0.75(10) 10.35+ 0.63(13) 10.85+ 0.69(12)
Initial body mass in laboratory 2006 11.13 + 0.74(8) 10.53 % 0.47(9) 10.36 % 0.74(10) 10.19 % 0.66(11)

2005 26.98 + 2.57(9) 23.01 + 2.06(10) 23.77 + 1.30(13) 20.681 + 0.52(12)
Final body mass in laboratory 2006 26.44 + 0.78(8) 20.17 + 0.59(9) 26.94 + 1.34(10) 22.75+ 0.87(11)

*
’

* Threeway ANOVA revealed no significant effectsof maternal density and years and sx on body mass in different periods for offpring of root wole

(See the result).  The numbers in parenthesis are sample sizes

(

).
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