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[ Abstract |

depression model in mice. Method: Clean-grade Kunming mice were randomly divided into the sham group, the

Objective; To discuss the effects and mechanisms of resveratrol on perimenopausal

model group, the fluovetine group (3 mg-kg ') and resveratrol groups (10, 20, 40 mg-kg '), with 10 mice in
each group. The mice were gavaged one hour before the daily stress, while the others were gavaged with
physiological saline for consecutively 21 days. The perimenopausal depression model in mice was established by
Ovariectomy and chronic unpredictable mild stress (CUMS). The general physical signs of the mice were observed
and experience of vaginal epithelial cells was conducted to detect changes in estrus cycle. The depressed behavior
of mice was observed by body weight measurement ( BWM ), open field test ( OFT) and foece swimming test
(FST). Changes in 5-HT, NE and DA contents in mice brain were detected by ELISA methods. ER_ and ER,
protein expressions in hippocampus were detected by IHC method. Result; Compared with the sham group, the
mice in OVX group did not show any change in estrous cycle for seven continuous days, indicating the successful
modeling. The mice in model group appeared the behavior of depression, their body weight mice were decreased,
the scores of horizontal and vertical motion in OFT were decreased, and the behavioral despair time were extended
(P <0.01). Nissl’s staining showed hippocampus neuron damage, atrophy and loss, and decrease in the number
of Nissl bodies. The results of ELISA test showed that the content of 5-HT, NE and DA in brain tissues were
decreased (P <0.01); IHC showed that the protein expressions of ER, and ER, in hippocampus CA3 area were
decreased, and /A of ER,in DG area were decreased. Compared with the model group, after administration with
different doses of resveratrol, all of mice in the perimenopausal depression model showed relieve in the
abnormalities of behavior, which were characterized by rapid body mass increase, increase in spontaneous activities
and exploratory behavior of OFT, reduction in the behavioral despair time of FST (P <0.01), increase in the
content of the brain tissue 5-HT, NE and DA (P <0.01), and rise in ER_ and ER, in hippocampus CA3 area and
IA of ER; in DG area (P <0.01). Among each dose group, the medium-dose group was more obvious (P <
0.05). Conclusion; Phytoestrogens resveratrol can alleviate perimenopausal depression in mice depressive
behavior. Its mechanism is correlated with inhibition in neurons injury, up-regulation in the content of monoamine
neurotransmitters 5-HT, NE and DA in brain tissues, and increase in the expression in ER_ and ER, in
hippocampus CA3 area and /4 of ER,in DG area.
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L2 259 Ralon [ A B (Bl R, fitS
20140218 , 42 =98% ) , S8 V6 VT ( 75 M AL ke i 24, 41t
5 2076AC) s /NEL 5 Bl (5-HT) , ZHE LR #E
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oK o MG SPSS 19. 0 GE T 44 7= A= BE LA F 43 h
6 ZH , 43 5 M 1R T AR 4, PRl 46 28 30190 A0 iE 45 28 4 9
PEVT A (3 mg-kg ™), 1P BEAIK L op L v ) i 4l
(10,20,40 mg-kg™ '), &4 10 H, KH/MR OVX
B A CUMS 2% il £ Bl 4 25 199 300 15 6 2h 4 B A0, Hovp
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Image Pro Plus 6. 0 % 3 K[ {5 53 BT 354, 0 2 4 928
L2 PR DX 23 RO R TA A
2.2.8 KLU E BT 5-HT,NE & DA & il
FE AT R R 5 2 K Sk O, vk B E R
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2.3 it RA SPSS 19.0 % it 43 #r #A44:
XTEG A R TR B TR R DL v 25 RO, 2B =
SR 56 SR FH one-way ANOVA , £ 8] 5 50090 Wi EL 5% g
FHLSD #5 , LL P <0.05 N ESAES I FE X,
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20 M )RR Sl W B A G T 2 AR I R B
MR L, 2 3 AT BT b B A Ak 92 56 a] 48 D
BRUPE SR A2 A IR F S sh ) £ B Bl 4
W, SEF AR HB A5 2 20 00 AT A A A
/I BRI 3 I % 40 i 5 B R 1 A i R B L B 4
JE, 7 d P 2 M O G A0 B A e A Ak, ff ik
20 M 77 5 %2(0. 10 £0.05) % , Uk B/ B Bl 2
Il AT T — 5. WK 1.

A BT AR B BERILLCORPGITAL;D. (I 10 mg-kg ™ 41 E. PIFEEE 20 mg-kg ™ 41 F. (TEE B 40 mg-kg T AL 2 ~4 [d]) ;0. KE

Hsb. B W] 5 e R 5 d. KA 1] 4
1 FH/NRIAER %8R (HE, x400)
Fig.1 Groups of vaginal exfoliated cells in mice( HE, x400)

3.2 0f Rl ot 2 S0 400 A AR R /N B — JBE A IE £ 5 )
BLECEE 1R, #5525 24 /0 BB ROE 3, o I B 6
T f TR R BR BE AE S0E, A S SRR I B IR
o B BLIEAT , SRR AL H A, Pl 4 22 3 F A
E R AL/ A 8 BAR R AT b, B R
WD WA AN HRTEAAR P R (10,20,
40 mg-kg ") 41T 0N B T SRS
3.3 o 22 AR AT AL /N AT Ol 2 R

3.3.1 X4 2 WM AR AE A5 A /N B OFT 7K K e
HIZZh s SRS 1R, & 4 /R OFT K
FREHIZ NG R TC R EEER, G 21
K, GIRTF AR g, Bl 46 20 309 400 A i 455 780 21 /)y i
OFT /K- Je 3 H iz 84543 T (P <0.01) ; 5 [l 48
ZHAIMARAE TR 4 LA, AR P AR L L R
/NEL OFT /K- Je 3l 132 s A3 43 3 (P < 0.01) , 3
LR R B (P <0.05), &1,

x1 AEABMEHZHEMEERENR OFT KEREEEHBIFM (2 £5,n=10)

Table 1 Effect of resveratrol on horizontal and venial movement of OFT on perimenopausal depression models in mice(x +s,n =10) ox
TKF-32 Bl I HIZ 3
2] Hl e /mg-kg !
1d 21 d 1d 21 d
BFER - 111.60 6. 08 108.30 7. 57 44.00 =6. 00 43.10 £5.00
%] - 110.20 £5.96 73.60 £6. 62" 45.10 £5.55 29.20 2. 86"
FPGIT 3 114.56 £6.35 90. 56 + 6. 59% 44.22 £6.70 37.89 £2.57%
BE Il 10 110.30 9. 21 85.80 +5.80% 45.10 £5.19 37.00 £3.09%
20 110.50 +9. 24 93.90 +4.23%Y 43.40 £5.36 38.70 £2.87%%
40 112.40 £12. 11 89.20 £5.25% 44.60 +6.57 36. 60 £2.95%

EHEFERALE" P <0.01; FEMLA D P <0. 014 FHR4LH B P <0.05(£ 2 ~4 [7) .

3.3.2 X4 2 WAL AE A B /N ) FST /9 52 i)

WARLEE 1K, &2/ B FST O 3l i ] e 4508 35 1
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ZESr o MBI 21 K, G T AR LEL, B 4 22 01 AR
AERERL A /N B FST 47 O 48 224 gl Ik &) 5 fm (P <
0. 01) 555 [l 46 22 191 #0 A1 AE 652 200 2 LU B, 1 28 77 AR
R LN B FST ANl e k4> (P < 0.01) ,
H LR RN B35 (P <0.05) o W& 2.

3.3.3  uF [ 45 28 1A AR AE A R /N B R Y R )

R 1R, AU/ E LR TR EEE R, &
BEE 21 K, ST AL HE #5265 28 0] 4000 0 A A% 1
/N RARE I 2248 (P <0.01) 5 5 Fl £ 22 A A
I ASE R 2 PO, B P A e ) L A
B (P <0.01), o RLrp 5o 5 241 800 3% (P <
0.05), W2,

®2 BHEABEWEAZHMBERENREEM FST R EH (2 £5,0=10)

Table 2 Effect of resveratrol on body weight and behavioral despair time of FST on perimenopausal depression models in mice(x +s,n =10)

FST AR gmta)/s /g
£ 5] L/ mg-kg ™!
1d 21 d 1d 21d

BFR - 130. 20 +8. 80 127.80 +7.22 22.40 £1.84 28.90 +3.78
fi 7y - 136.00 +4.76 158.00 +£8. 45" 21.80 £2. 15 23.50 2. 88"
SPETT 3 136. 89 +8. 54 140. 44 +10. 98% 22.44 £1.42 27.00 £ 1. 87%
3=y 10 130. 50 8. 39 146. 00 = 10. 73% 22.20 +1.40 31.30 £2.67%

20 135.90 +6. 84 135.60 +6.90% 21.60 £1.51 30.70 £2.91%%

40 132.60 9. 11 144.30 9. 82% 21.80 1. 87 28.60 +2.32%

3.4 XF [l 4 2 1 AR A AR L /N BRI S 2H BUE A A
B RTS8 CA3 X, DG X 41 28 J0 4%
JEE R HEB RN e RS 25 K ¢ S B T E R A A
BB IER . 5IRTARH A, Hl 42 B AR
RE AR 20 /N BRUTE S 4 41 CA3 X, DG X #2205 2
ANV HEF ZE L, MR 48 4 AN L PR T SR e B

Ul Bl R R e 0 AR AT LA T 4 JE TR MR
R . A 2 B AR A A 4 B
PO, AP REAR rp | ) A AL/ RO S 4141 CA3
X DG XM 285073 J2 B2 W] ¥ 73 ] DL 5 5 9 200 i
R I 11 AL 240 i A% 2 /N B A PR e €8 i A 3
A1, Je R AT I o WLIE 2

DG'Z------
A B C D E F

2 HEABXNEAZHANBERENREIAAMETHESZZM (SRR A, x400)

Fig.2 Effect of resveratrol on morphology in hippocampus area on perimenopausal depression models in mice( Nissl, x 400)

3.5 Xk 4 28 AR A B AL N BT B2 ER, K
ER, HEARIKEW ST ARH L, B4 2 540
HISE 55 70 2 /0N BRI 41 21 CA3 X ER, i S vy fH
PE X TA B93> (P <0.01) ,DG X R WL R,
CA3 X}z DG X ER, 42 by B P X3 1A {8 9 2>
(P <0.01) ;55 [ 4 28 W B0 A1 E 155 Y A b e, (2
P AR L R A 2/ B E 4 41 CA3 X ER, g
S5z 7 BEAAE DX S8k TA {3 i (P < 0.01) , DG X oK WL B
AR CA3 X} DG X ER, G Jz B FH 4 X3 14
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H¥G I (P <0.01), Ho Ll mi i E (P <
0.05), WK 3,4 K53,

3.6 XoF [l 4t 25 1 400 A1 A AR AR /)N Bl M 2 2 B i 2K
Jii 5-HT,NE,DA &&gm  S5HTFARA LK, H4
22 WA i A5 78 21 /) B M 2 21 B0 il 2 8 T 5-HT,
NE, DA & #9820 (P <0.01) ; 5 [l 48 28 1 40 A AE 452
RVZH LA, 3 P I v L R i A /0N B 2H 4 5 -
HT,NE,DA & &3 (P <0.01) , Hor DLrb i) & 241
WREBE(P<0.05,P<0.01), WE4,
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Fig.3 Effect of resveratrol on ER, protein expression in hippocampus CA3 and DG district on perimenopausal depression models in mice

(IHC, x400)

CA3IX
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A B C E

B4 BESEXNELESHMBEENREDERN ER, 2% KM XIS EBRIEHME(LZHL, x400)

Fig.4 Effect of resveratrol on ERB protein expression in hippocampus CA3 and DG district on perimenopausal depression models in mice
(IHC, x400)

®3 BRAEBEMNEZZLPNBERRNRIEDHEL ER, 1 ER, BB A RIEFM (v +5,n=10)

Table 3 Effect of resveratrol on ER, and ERB protein /A expression in hippocampus CA3 and DG district on perimenopausal depression

models in mice(x £s,n=10)

ER ER,
4 51 F B/ mg-kg ™!
CA3 DG CA3 DG
BFA - 60 029. 54 +5 105.73 25 789.41 £2 744.02 89 144.50 1 949.17 79 744.50 1 685. 85
(ki - 16 461.70 =1 287. 52" 23 063.76 2 874.96 43 699.96 +3 100. 06" 42 513.52 +1 955.49"
FETT 3 38 882.59 +1 106. 46% 26 321. 15 £3 643. 84 51 496.45 1 824. 862 52 496. 45 +4 160. 317
P2 ) 10 26 393. 89 +4 382.97% 25397.57 £2 322.78 47 530.25 £2 380.71% 47 730.24 =1 807. 89>
20 43 447.26 £3 319. 1923 25 159.86 + 1 989. 13 68 345.95 +2 565. 612" 62 881.35 +2 059. 85%%
40 30 951.59 +2 615. 387 26 083. 90 +4 788. 89 57 791.85 £2 317.29% 54 191.85 1 477. 162

®4 BRABENELELPNBERRNRNARLRELBERLLBHHME (v 25,0=10)

Table 4 Effect of resveratrol on content of monoamines neurotransmitter in brain tissue area on perimenopausal depression models in mice

(x+s,n=10) ng-L’]
28 51 F 4/ mg-kg ™! 5-HT NE DA
MFAR - 180. 80 5. 09 237.30 +£20. 16 104.30 +8. 68
iR - 113.90 £10. 16" 147.70 £11. 62" 77.70 +8. 12"
FIGT 3 158.33 £9.39% 214.22 +23.05% 95.22 £8.50%
EE 22N 10 139. 20 4. 592 210. 10 + 15. 657 96.50 +5.23%
20 159.00 +4.83%% 235.40 +8. 62> 106. 90 =10. 90>
40 145.20 +8. 12% 207.20 +10. 75% 99.90 +7.96%
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WFE o, 2 M e 3 KT 0k Bl 5 AR AE 5 Ik
T AR 5, o T R R B 46 28 0040 AR A B i &
PRI AR I TR SR BRI 2 0k T L M VR R 2
K5 CNS Bk i AH A M e R A AR .

HEMEE N RRZHEMEGY, B4 PE G,
BLAMl AT T, e T S o R 2 A A
P25 240 LU T R ARG D A M 2 TR U A o S Ak D
W T BR A H R 26 ME R VR A BILD T B 2
PRI 2 T A AR R A R AR R
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