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Abstract: [ Objective | To observe the changes of learning and memory ability of offspring rats following maternal chronic
stress during pregnancy, and study the possible mechanisms of injury related with hippocampal cholinergic neurotransmitter.
[ Methods | A rat model was set up receiving chronic unpredictable mild stress (CUMS) during pregnancy. Plasma corticosterone
levels of maternal rats were determined by radioimmunoassay. Learning and memory ability were tested using Morris water maze and
Y-maze experiments. The levels of hippocampal cholinergic neurotransmitters were detected by ELISA for all experimental animals.
The correlation between learning and memory ability and hippocampus cholinergic neurotransmitters was analyzed. [ Results ] An
elevation of the plasma corticosterone level was observed in the model rats (F=12.347, P=0.001), indicating stress state. The body
weight of the model rats’ offsprings was lower while the plasma corticosterone level was higher than the corresponding indicators of
the control group’s offsprings in postnatal day (PND) 28 and PND 42 (P <0.05). In terms of learning and memory ability, the escape
latency of the model rats’ offsprings was longer than that of the control group’s offsprings (F=8.579, P<0.001). The times of crossing
platform were fewer of the model rats’ offspring than those of the control group’s offspring (#=3.344, P=0.001). The times of required
training was higher while the rate of correct response in model rats’ offsprings was lower than that of the control group’s offsprings (both
Ps<0.05). Decreased Ach content and ChAT activity and elevated AchE activity of the model rats’ offsprings were found, compared
with the control group’s offsprings (all Ps<0.05). There were correlations of learning and memory ability with plasma corticosterone
and hippocampal cholinergic neurotransmitters of offspring rats (both Ps<0.05). [ Conclusion ] The learning and memory ability
is related to plasma corticosterone and hippocampal cholinergic neurotransmitter changes of offspring rats following maternal
chronic stress treatment during pregnancy.
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Table 1 The effect of stress on plasma corticosterone level

of materanl rats

21151 o R 1R WS ( After stress )
Group Ld before stress 45 | K(Day 1) 457 K(Day7) 4514 K(Day 14)
XL
. 198.39 +12.34 22336 +32.99 224.00+39.84 218.78 + 16.68
Control group
T 4
B 190.60 + 18.02 234.45+34.22 348.50 + 13.24" 258.38 +22.77"
Model group
[ Jo: 5 —8f A ot AL, P<0.05,

[ Note |- Compared with control group in the same time spot, P <0.05.
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Table 2 Comparison of basic information of two offspring groups

2153 SR AR A G O/ ) ZEREL(K)

Group No. of offspring ~ Ratio of female/male Days of maternal pregnancy
et
R R 13.00 = 1.77 1.02 +0.44 19.80 = 1.10
Control group
R 9.17+1.89 1.47+0.74 18.40 £ 1.70
Model group
t 3.145 0.798 2.186
P 0.012 0.440 0.042

*®3 FHFRAOGETH (x5, g, n=16)
Table 3 Changes of body weight of two offspring groups

2051 ( Group ) PND 28 PND 42
Xt HEZH - L ( Offsprings of control group ) 42.58 £2.38 142.28 £22.34
FERIZH L ( Offsprings of model group ) 37.87+3.57 127.56 + 19.56
t 4391 1.966
P <0.001 0.028

R4 FROFERAAKFRAZL(X+s, pg/L, n=16)
Table 4 Changes of plasma corticosterone levels of

two offspring groups
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163.15 £ 18.11

PND 42
198.64 +35.71

250 ( Group )
X HE AL BL( Offsprings of control group )

AL T ( Offsprings of model group ) 183.95+26.40  238.92+54.36
! 2.599 2477
P 0.007 0.009
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Table 5 Comparison of learning and memory ability by Morris water maze test in two offspring groups

2131 kS RIVT ( Escape latency, s ) PSR

Group 551K (Dayl) 2K (Day2) #3K(Day3) 54 K(Day4) 555K (Day5) Times of crossing platform
Xof BE2H 7~ B ( Offsprings of control group ) 47.44 + 3.46 41.03 +4.74 35.17 £ 6.04 23.59 +3.56 22.48 +3.81 7.33+1.92
FEEIZH B ( Offsprings of model group ) 50.16 + 4.13" 40.07 +3.73 33.83 £2.28 30.44 + 4.43" 30.46 + 3.35" 492+2.15

[ ]*: 5 R —u 0 & x4 7 J ik, P<0.05,

[ Note ]#: Compared with offspring of the control group in the same time spot, P<0.05.
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Table 6 Comparison of learning and memory ability by Y-maze test

in two offspring groups
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Table 7 Changes of Ach content in hippocampus and related

enzyme activities in offspring rats

ik S Pt N ZRUCE (D) RAZPRFFINBIE B SR (% ) 4151 LT, SN L 7 A L
Group No. of required training Rate of correct response Group ACh( ng/g) ChAT(U/g) AchE( U/mg)
o HE Y 55 apil B
X TEL 19.50 +2.72 0.82+0.22 XT““’E% ; 47.31+10.95 295.23 + 46.76 0.21+0.03
Offsprings of control group Offsprings of control group
R T ST T
o H¥ﬁi 29.45 +4.48 0.55 +0.28 ioig E¥Lﬂ 34.62 +8.87 265.93 +23.36 0.33+0.11
Offsprings of model group Offsprings of model group
t 7.594 3.033 t 4.027 2511 4.707
P <0.001 0.003 P <0.001 0.001 <0.001
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Table 8 Correlation analysis of learning and memory ability and Ach in hippocampus and related enzyme activities

AR FRE )
bR Correlation coefficient
Indictor He Z ARG 2. i B g P EL

Plasma corticosterone Ach ChAT AchE

Morris 7K 3257 ( Morris water maze test ) 3#63BEE R ( Escape latency ) 0.375% —0.788" -0.712* 0.572*
55753 B Times of crossing platform ) -0.425* 0.603* 0.464* -0.240

Y #E ( Y-maze test ) WNZEREL( Times of required training ) 0.514* -0.559* -0.630" 0.445*
TEHf 50 % ( Rate of correct response ) —(0.485* 0.657* 0.568* -0.303

[ 7 ]#: P<0.05,
[ Note ] *: P<0.05.
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