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Abstract: [ Objective ] To observe the impact on emotion in offspring rats following maternal stress during pregnancy and
the possible mechanisms related with hippocampal monoamine neurotransmitters. [ Methods ] A rat model subjected to chronic
unpredictable mild stress (CUMS) during pregnancy was established to measure plasma corticosterone levels of maternal rats by
radioimmunoassay. Their offspring were determined for emotional responses using sucrose preference test (SPT), open-field test
(OFT), and suspend tail test (STT), and for levels of hippocampal monoamine neurotransmitters using ELISA for correlation analysis.
[ Results ] An elevation was observed in the plasma corticosterone level of the rat model group compared with the control rats
(F=12.347, P=0.001), indicating that the rat model group was under stress. The body weight of the model offspring group was
lower than that of the control offspring group in PND 28 and PND 42 (P <0.05). The model offspring had lower scores of horizontal
movement and vertical movement than the control offspring (P <0.05). Lower consumption of sugar water and 1% sucrose preference
were found in the model offspring (P <0.05). The model offspring also presented longer rest time and less siruggle counts (P <
0.05) in the suspend tail test. Moreover, decreased levels of hippocampal monoamine neurotransmitters including norepinephrine,
dopamine, and 5-hydroxytryptamine were found in the model offspring (P<0.05). [ Conclusion ] The emotion alteration in
offspring is related to elevated maternal plasma corticosterone and decreased hippocampal monoamine neurotransmitters of offspring
rats following maternal chronic stress during pregnancy.
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Table 1 Plasma corticosterone level of mother rats

following chronic stress

BI¥SE (pg/l)
| RISAT 1d( pg/L) After stress
Group 1d before stress
1d 7d 14d

poiich::y
Control group

BRI
Model group

L 1+: 5B —0 H & R R k3, P<0.05,
[ Note ] #: Compared with control group in the same time spot, P<0.05.

198.39 +12.34  223.36+£32.99 224.00+39.84 218.78 +16.68

190.60 £ 18.02  234.45+34.22 348.50+13.24" 258.38 +22.77"

22 FRAMAKRENHER
A HF R B3 (9.17+1.89) H, XA
[(13.00x 1.77)H %, ZRELITERE L (£=3.145,

P=0.012), ZEPND 28 F1PND 42 i, #E % 7 R4k |
PHEF xR B4 (P<0.05), 2,

F2 ATRAKENEN (X5, g)
Table 2 Body weight changes of two offspring groups

451 Group ) n PND 28 PND 42
Y JEF .41 ( Control offspring group) 16 42.58 +2.38 142.28 + 22.34
HRIT B4 ( Model offspring group) 16 37.87 £3.57 127.56 + 19.56
t — 4.391 1.966
P — 0.000 0.001

23 FRFGH L

231 fAN¥EKE BETFHANKELEETENES
xR RALE, ZRE4ITFEX(P<005),
A7 RAUKE SR Hiz a8 M T R4, &3,

F3 TRITAPERNLLB (225, 40+, n=16)
Table 3 Behavioral indicators of two offspring groups

5] KB EHES)
Group Horizontal movement  Vertical movement
Xt HET B 41( Control offspring group ) 51.17 £ 11.42 31.67+ 627
7T B4 ( Model offspring group ) 3733 £11.77 23.33 £6.56
t 2923 3.182
P 0.008 0.004

232 HAEHEEN ELUKEREMBRRERES
HARAERFLLETFEL(P>0.05), MEEFBA
K EFE R AR R 2 B 5 LS T R F R (P<
0.05), ¥4,

F4 ATRABEHEWGLLB (X5, n=16)
Table 4 Liquid consumption of two offspring groups

HiAkEE  BEKWRE  BWAIERE WDKRE

A (mL) (mL) (mL) (%)
Group Pure water ~ Sugar water  Total liquid 1% sucrose
consumption consumption consumption  preference
RIRT BAL . 292+083 568x1.18 8.60x+142 66+ 8
Control offspring group
ﬁﬂ?ﬁéﬁ 358+082 453+082 811=x115 56+7
Model offspring group
t -1.979 2.793 0.934 3.336
P 0.060 0.011 0.360 0.003

233 REEBRER HETHHASHETRHAKTH
1B AR E R Y FRITEREL(P<0.05),
R T A BT I T B E R AR 33 LR B,
T R BE A S, BN R RIARIRE
%5,
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#®5 FTRABEZEBMLEE(xxs, n=16)

Table 5 Suspension tail test results of two offspring groups

415 i CIEY) BHKB(R)
Group Rest time Struggle count
SHEF B4 ( Control offspring group) 162,31 + 18.20 52.30 + 10.91
HEEI T BL4H ( Model offspring group ) 199.74 + 19.55 38.20 + 6.86
t 4.428 3.459
P <0.001 0.003

24 F ARSI E R R A BT R4

BRI T B 5 T AL R, KIS NE
DA FI 5-HT KFZF7E GEIHEE N (P<0.05); &
R U4 3 TSR A 253 K 3 TR, % 6o

F6 TRESDHARREMSBRMENL (x5, n=16)
Table 6 Changes of monoamine neurotransmitters in
hippocampus tissues of offspring rats

#H5) FZHELRR(NE) ZBHK(DA) S5-EAH(SHT)

Group (mg/L) (mg/L) (mg/L)
g 4
MIET R . 198.34 + 23.31 232.74+32.59  194.63 £23.65
Control offspring group
4]
ﬁ’ﬂ%ﬁ,ﬂ 157.04 +£30.27 18237+23.36  167.17+19.36
Model offspring group
t 3.418 3972 2.841
P 0.002 <0.001 0.005

25 FRAWSE5H LM ERENZEFAKT M
F

TRV LK ERERES. BARERE
B RN 2 H 2 e B BB LR S &
B REK 2 AMK, STRED PR T LR
FEKERIFEME (B P<0.05); #ikEHE 58 R &L R
BiK - RIEASR, 5F B D& Fk 2 0
X(HP<0.05), 7,

R TRIBASRMEBRAKFHEXEIT(r)
Table 7 Correlation analysis of emotion and hippocampus

monoamine neurotransmitters in offspring rats

- R REE
W £ LB 5-BEE
Test Indicator Matemal LR 5y ™~ 5y
corticosterone  NE
U K@z " \ . .
Open-field test  Horizontal movement 0675 0.576" 0.488"  0.630
H£HEG)

N N *
Vertical movement -0.425 0473% 0.177 0.734

BAHFELE 1% RET S
Sucrose 1% sucrose preference -0.514* 0.726* -0.221 -0.657"
preference test

BREEE Al . . . .

Suspend tail test Rest time 0.711 -0.653* -0.564" -0.723
LI . o
Struggle count -0.485 0.672° 0.659* 0.758

[ 3 ]*: P<0.05,[ Note ]*: P<0.05.
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