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1.1 Sz 60 H 7 iy C57/BL6J /ML (40
FUMEPE 20 HUBEYE ) W [ VT 95 46 % 25 R A R
Al AT 17 ~20 g, TEARMESCI E KT [ £l

(25 mg/kg) and CBD high-dose group (50 mg/kg). The mice in each group were given intragastric administration
one hour before the behavioral experiment. After the behavioral experiment, the hippocampus and prefrontal cortex
specimens were collected, and brain-derived neurotrophic factor ( BDNF') , postsynaptic density protein 95 ( PSD-
95), synaptophysin (SYP) and target of rapamycin (mTOR) were tested by ELISA. Results Compared with the
model group, the central area activity distance percentage, the central area activity time percentage and total dis-
tance increased in the open field experiment in the CBD low-dose group. Compared with the model group, the per-
centage of immobility in the forced swimming experiment in the low-dose CBD group decreased. The ELISA test re-
sults showed that CBD could rapidly increase the concentration of BDNF and PSD-95 in the prefrontal cortex, as
well as the concentration of SYP and mTOR in the hippocampus and prefrontal cortex. Conclusion CBD can rap-
idly improve the behavioral performance of depression-like mice, and rapidly up-regulate the level of BDNF and
synaptic protein in the hippocampus or prefrontal cortex.
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o, FERAESS T2 21 RYLBEDL o R B IE R
X R+ FARIE H X RRAL (NC + NC) 5 BEARIE 5 X R
+ ARG VE R B (NC + COS) 5 BEAR AT IR 3118 1 17
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1.4.2 323875 7k % B (forced swimming test, FST)
TESCHGTT IR, #2000 8 HU/N R E T 548
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BT AR ZH A T3 FEAR R SR T A, e
i 2 EE KA S, PBS W VE 3 Uk, N 0. 1% T-
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PBS & U5 % DAPT Yoy &2 4 10 min, 7E255 56 WA
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K5, PP 200 e 5 A BB R PR TR

1.6 Golgi-Cox £ EMEFIHA TR RETH

K /N BB & R S e iRl 7 d e B
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S AR A A B R x5 o, R
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2.1 BEHEFRE#H CSDP M FRERITHAFR
M SR E LA RN 1 iR, 5 NC +
NC 41 Lk, CSDP + NC 20 TR E A B E 45 LU RRAIR
(F 55 =24.689, P<0.05),CSDP + COS 417/ il
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NC + COS IR i ARECH 40 b 22 R B G275
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COS HITE#H AWB A e BT (Fu, =
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ZH 1 CSDP + COS 4338 ¥ ik AS Bl it 1] 22 S5 IR T 42
R, WK 2,
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E1 HABEFRAOARFEHENREES
5 NC+NC 4% . *P <0.05," P <0.001;5 CSDP + NC 41 I
B P<0.001;5 NC +COS A H#H 4¢P <0.01,%¢p <0. 001

B2 FABMETFR/DNRBIEFKASEE
5NC+NCHHE.#P<0.01,5 CSDP + NC L% " * P <
0.01

TTRIRSMN 76 IEEOLA: BAMEE ( x200) TSR Golgi
- Cox Yeta /NN YI B, e BUN U S CA3 X i
FFAIECE 3A) o B sholl SV o 2 e it
FHMHT (1 3B) . 5 NC +NC 4Af 1L, CSDP + NC 41
1530 ~ 90 yum 70 _E 9 42§ 58 32 AOBCRE B> (30
wm: Fiy o =54.00, P <0.01; 40 pm: F , =

118.73, P <0.001; 50 pm: F, , =106.05, P <
0.001; 60 pm: F ;) =103.12, P <0.001; 70 pm:
Fi5.4 =59.27, P<0.01; 80 um: F, , =40.20, P
<0.05; 90 wm: F; , =25.78, P <0.05) ,CSDP +
COS ZHAYAE 40 wm 190 wm [Fl.0RIALAFAE 25 5 (40
pm: F 6 =118.733, P <0.05; 90 pm: F, 4 =
25.783, P<0.05), 5 CSDP + NC ZH#H L, CSDP +
COS M 222 p K EAE 30 ~70 wm [AJ3E 111 (30 pum
Fi5.4 =54, P<0.05; 40 pm: F, , =118.733, P
<0.01; 50 um: F ;) =106.05, P <0.05; 60 pm:
Fih = 103117, P <0.05; 70 pm: F, =
59.267, P<0.05), NC + COS £ F1 CSDP + NC 41
AL, NC + COS ZH7E 40 ~90 pum [A]Lo B P AR 5858
MBCR I (40 pm: F i, =118.733, P <0.01;
50 pm: F; 5, =106.05, P <0.01; 60 pm: F, 4 =
103. 117, P <0.01; 70 pm: F, ) =59.267, P <
0.01; 80 wm: F ) =40.2, P <0.05; 90 pm:
F 5 =25.783, P<0.05), UK 4,

TEIEBPOL RAMEE( % 200) T A R 263
KA TUNEL &b PRV T CA3 X i 214840 F, DAPI
YU (0,10 20 B A% 5 15 (5, TUNEL 3% 0 114 41 i 4% 52 4%
@ AT F8 4 = TUNEL BHM: 20 i %50 G 40 e %,
K5 Fin, 5 NC + NC 4iAf Lk, CSDP + NC 481748
BOUR(F 54 =117.514, P <0.001); 5 CSDP +
NC £ #H L., CSDP + COS ZH 41 il 8 T 45 % [ A%
(F54 =117.514, P <0.001) ., MAM, NC + COS 4
FHT-Fe 8 BAK T CSDP + NC 4, 2R A G %=
X(F 4 =117.514, P <0.001) ;NC + NC 41 NC +
COS 415 CSDP + NC 41 3 4l [al 4 -84 5
TG FTEX(F 5 =117.514), WE 6,

E 3 Sholl A& EEGRREMNHZTHZIELE
ARSI AT R (4R E BT 4T ) %2005 B : Sholl 43 H7 Y 7R & &
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B4 KAFIWMEZT sholl HTHIER
5 CSDP + NC A He#i:*P <0.05, #P <0.01, P <0.001;5 NC + COS 4 H#: 4P <0.05, *¥P<0.01;5 NC + NC 4% * P <0.05

E5 TUNEL #fx4&iliES CA3 X#HEZTATE x200

6 %% TUNEL &35 HTEH
5 NC+NC A HH ™ P <0.001;5 CSDP + NC 4l Hedg. *** P
<0.001 ;55 NC + COS 40 He 4 . $%¢ P <0. 001

2.3 BUFREHX CSDP WFKED mTOR &
MR % Western blot J5 B4 M /) L i 5 oh
mTOR 1 p-mTOR & H & &, i | p-mTOR/m-TO 3k
78 mTOR & HIEME, 25 R Kl 7 fis, 5 NC +
NC 41AH L, CSDP + NC 47/ 5 mTOR 16 74
FEAR(F 55 =28.762, P <0.01), CSDP + COS 41
o mTOR WEVEREIN(F 5, =28.762, P <0.01), NC

+COS A i 5 mTOR I P52 N EE % (F o, =
28.762, P <0.05) ;5 CSDP + NC ZHAH b, CSDP +
COS #H 1 B mTOR TG M3 Mk BT (F ) =
28.762, P <0.001), B4k, NC + COS 415 CSDP +
NCH 2R TGI8 L (F,, =28.762, P >
0.05); NC + COS 4l #f1 kb F CSDP + cos 4l , H

E7 #‘AMRED mTOR EQFHE
5 NC+NC4HI#.*P<0.05,"P <0.05; 5 NC + COS 4 %% .
&&&p <0.001;55 CSDP + NC #H Fb4E . * * * P <0. 001
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mTOR FEHHAR(F 5, =28.762, P<0.001),
3 it

ot 22 BRI AT 7 R WA FIAIAE 5 9 S 4145 8,
B, REMF7EHET CSDP Xk & FACIIARRY
R, T CSDP FNE PR B e b v AR A A
T e R AE BAE AR AR BRI, AR SO AR
VI CSDP V2 -4 7 SR 175 S bt AR I AR H 1)
AH AR BB

T FE SR T 18 P S AT I 38 A A T S
I, b G0 2 BRI e AR E v, A EESE
BT S IR 30 42 32 12 A T 0 7 98 J T 0 T
FEATOR . FST A EPM B85 ) 12 i A I 2 4 AR A
1R AE FST S286 1, A ol i [l 4, 26 B/
PIARFERE 1™ 5, 78 EPM SC3 o | R ik A REE
A3 HOBRARR , ACFR /N B PRI AR B 8™ B, AP SY 25 21
W%, 5 NC + NC 4 EL, CSDP + NC 21 EE T4/
BUTE FST RS A 4 72 EPM H TR A IREL
43 FL A G BRI, R AR T 3, SR A AR 4K
fi; 5 CSDP + NC ZH AL, CSDP + COS 4 T ik A
UOBCA 43 LA S T 5 5 A R VKOS Sl B ] R AIG
Segh BERH CSDP 753 FACME R 2 M AR FEAT A
P P A RN T AT e R U R S T A 1
HEPEF /N B IIAREEFT 2, iX 5 Van Den Hove et
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VER NN Gl AL TEEP
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Bafn, FiRgE R EW], CSDP 515 T D CA3 X
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CSDP frs [ S 2 e 28 i, R T ak—2
5 UE P2 1 AR N SO A5 BE A 2L CSDP 5| 115 5
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L CA3 X T4 %P 2 T+ &5 ; 5 CSDP + NC 41 4H

b ,CSDP + COS #H 7 & CA3 X 41 it 7 T 48 %
FEAIG, X s it —ESC T CSDP % Sl 718
/N p 22 e s, 18 AN B A% T CSDP
5 B 2T i

mTOR {5538 %S 58T &0 2% 47 M40
SRS R o D RE L e BRI SR
mTOR FIHEN 5 TIVARIE M A A, AR ExR, 5
NC + NC 4 AH ., CSDP + NC 2H mTOR I ¥ W 5 [
fi%; 5 CSDP + NC ZHAH Lt , CSDP + COS 4 mTOR i
£ Ft; CSDP + COS 4 # % T NC + NC 41, H
mTOR 1 P 95 &, 42 75 12 Pk X0 80 AT B8 38 i
mTOR 15538 B3 CSDP 5| (M ARREST Sy FNif
hIRE BRI

K2, CSDP 5 S e 1 AR/ B BRI AR AR AT
R A S b 2 T I mTOR TG PR, 12
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The chronic offspring stress ameliorated the depression-like behavior
and pathological damage in male offspring mice caused

by chronic stress during pregnancy
Tao Long"*, Liu Rui', Xu Jiawen', Zhang Kuo',Yao Yuyou'~
(' Dept of Hygiene Inspection and Quarantine ,> Anhui Provincial Key Laboratory
of Population Health and Eugenics, School of Public Health, Anhui Medical University ,Hefer 230032)

Abstract Objective To investigate the interactional roles and mechanism of the chronic stress during pregnancy
(CSDP) and chronic offspring stress ( COS) exposures in inducing male offspring depression. Methods The preg-
nant mice were randomly divided into the normal control group and the chronic stress group. After the offspring
were born, male offspring were randomly divided into the normal control + normal control group (NC + NC), the
normal control + chronic offspring stress group ( NC + COS) , the chronic stress during pregnancy + normal control
group (CSDP +NC) and the chronic stress during pregnancy + chronic offspring stress group ( CSDP + COS). The
depression related indices in male offspring mice were detected by forced swim test and elevated plus maze. Patho-
logical changes in hippocampus CA3 area were assessed by Golgi staining and TUNEL staining. The activity of hip-
pocampal mTOR was investigated by using the Western blot to quantitatively detect the expression of mTOR and p-
mTOR (Ser2448). Results Chronic stress during pregnancy induced depressive symptoms in male offspring ac-
companied by neuronal damage and apoptosis in the hippocampus and reduced mTOR activity. The chronic off-
spring stress ameliorated the depression-like behavior and pathological damage of hippocampal CA3 region in male
offspring mice that caused by chronic stress during pregnancy. And the chronic offspring stress elevated mTOR ac-
tivity. Conclusion Chronic stress during pregnancy induced depressive symptoms in male offspring. The chronic
stress could ameliorate the depression-like behavior, neuronal damage and neuronal apoptosis in hippocampal CA3
region of male offspring mice that caused by chronic stress during pregnancy. The chronic offspring stress may im-
prove the depression-like behavior of offspring caused by chronic stress during pregnancy through regulating mTOR
activity by corticotropin releasing hormone (CRH) .

Key words depression; hippocampus; chronic offspring stress; chronic stress during pregnancy ; mTOR



