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Improvement Effects of Soybean Isoflavones on Lipopolysaccharide-Induced
Depression-Like Behavior in Mice
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Abstract: The current study was conducted to explore the effects of soybean isoflavones (SI) on lipopolysaccharide (LPS)-
induced depression-like behavior in mice and investigate its possible mechanisms. Sixty SPF C57BL/6]) male mice were
randomly divided into control group, LPS group, SI low dose group(10 mg-kg "), SI medium dose group(20 mg-kg™'), SI
high dose group(40 mg-kg™") and positive drug (amitriptyline, 10 mg-kg™") group, with 10 mice in each group. The
depression model was established by acute intraperitoneal injection of LPS(1 mg-kg™") once after treatment with SI for two
weeks. The open field test was used to observe spontaneous activity of mice. Sucrose preference test and tail suspension test
were performed to evaluate the depression behaviors of mice. The inflammatory factors (interleukin-6, interleukin-18, and
tumour necrosis factor-a) , tryptophan metabolites kynurenine ( KYN) and serotonin ( 5-HT) in the cortex of mice were
measured by ELISA. The results of behavioral tests showed that SI did not affect the spontaneous activities of mice, but
reversed the decrease of sucrose preference index and prolonged immobility of tail suspension induced by LPS. The results of
ELISA showed that compared with control group, LPS treatment significantly increased the contents of pro-inflammatory
cytokines and interrupted tryptophan metabolic pathway. However, SI administration effectively reserved these changes. The
current study demonstrated that SI had the antidepressant effect, which may be related to inhibit the inflammatory responses
and modulate the tryptophan metabolism.
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8 H #5:2021-02-02

EEWE : [ R KA R AB LI (CARS-04) 5 [F 50 ARHE AL TR (125161015000150013) 5 b E AR FE Be BHE AT T
P23 H ( CAAS-ASTIP-2020-IFST-04 ) 5 it s 20 45 MERHRIF B I B AR R Al 55 2 4 331 ( S2020TBKY-20) 5 i [ Ml ok 2% g S A ol
Ml %5 #4635 ( Y20201.M05 ) |,

E—EE R (1997—) , & FERA+ , FENF RGN FIZH A ST . E-mail :15028596679@ 163. com,

BIRAEE  ERUE(1972—) B, Wt W50 B, RGBT RE R 248 I ATSE . E-mail ;: wangfengzhong@ sina. com;
FEER(1989—) , %, [+, By BEOFIT 61, BN H IR T) BE 4248 R HAFSE . E-mail : lucong198912@ 126. com,,



540 K G R 41

FABIE ( depression ) f&— 2k H A I K K HFy 2
HRAEIE AR EAIRT ™ A 3 AR )
5 I VA g o B AR IS T 2R
IR TAE R 7 B BE0 , 33 AF SR M ABAE & 9% 24 8 4
I, PR R AR GE, B AT 2R AR A 2
AL 3.5 42, SVABKE B A AU T 0 G I 114 65
BN 71K: (1673 S R 7 1= 511N 207 S o OF 71 K S
KRIAFTERR NG RIAE R — B IR IR 5
S SRS, PRI 5K R AR 22 4 L A BT AR I M 1Y)
DIRe 7, JFREHIR AT K A X TR AE By i 2.
B EED

K& R ( Soybean Isoflavones, SI) J& K &
—REEMIIREN 1, AR R HAE M &R 47 5 T Y
DIRZ B )z e, BT R, BT /R 2% 16 R
#7% ( Alzheimer Disease, AD) B &K 4MFE SI J5 A] [
TRAAR P S R K T, B 7o R A T o R I
Jiang %7 5 1ok X 5 T S SRUR (— BRI (9 K
WA B 4T SUE, LB H AT @ o il sh oo,
VIR 45 %8 37 R T ( Brain-Derived Neurotropic
Factor, BDNF ) F1 ¥ i H B2 [ i ¢ 1 45 & & A
(Cyclic AMP Response Element-Binding protein, CREB)
IESINTE - JUE PN i St Y= AW g L A g |
ONCALRE T . T HAE RIERRAE A A U
FIES B - PRI H (B-amyloid protein, ABys_s5)
HENT KRB AD BERY BESY ST R #f 2 RV, 34k
AT LIPS AD RN AE 101288 00 3 AR SE
5 5 T AT 25 SR AL 3 T ST XoF 18 1 Y A5 43t 47 R e
W0 i B2 ) B A A A /N BT R 1 05 A
FINOT S Bk aE 202 A A BT 2R T i R R
G o S ST AR AL 5 ST BT AR s M, K B
FORTU BRI ARREAT S, 12 VR AT 8 15 i DX
WMEZIR o KFRRIRA K DL EBFSTR R SR
& RAFR R 200 1 R ABXE ST AR T 24 7 T (Y BF
FEIMEEAT HIE

8 £ %# ( Lipopolysaccharide, LPS) J& 2 % [ [
P 240 T 200 L R 1) 2 B A3, A TR AR T B, LT 3
TR A U 200 JY DA 00 B b B 9, DR T B AT A i
Yo SR N T LPS T 5] & AR FEAT h, B
RS S B LPS Al i o N S IR 3
KT/ B B PR B 2R AT A 4 SR B AR AR AT
J9 o AN BT 4 R W LPS Al i
C-Jun S REA vy VI | 12 14 Pt 20 200 ML 0 72375 =/ B
VAR, HEAh, FEBRAED BIFT 45 SRl 2 I v
LPS B 52 ] 75 S /N SRR T o A B3R IR

JE ST LPS BN AR & — DI S Al AT RO R
WL ASTIF S R I I 1 565 LIPS 1) Jy v g Sy AR ASE AL
BIFSE R 2 5 B A AR I 1 - R A T PIL
ShOR L S B 28 D) RE DY - B9 58 40 42 4 ) P A 4
e

1 RS

1.1 #l

L1 Z2&XMNABH KOEFEE (S,
80% , 175 :B25058 ) W+ L g i i AE W BB A PR
Fl Je 2 (LPS, 115 7% 055:B5, #55:1.2880) Ity T
[ Sigma A A R BT K B AR (Amitriptyline
hydrochloride , Ami, $5 2 ; A129730) g F I ¥ Bl 47 T
AR R A BR 2 B /N AR 6 (IL-6, 585
D721022 -0096) (142 18(IL-18, $55-. D721017-
0096 ) I e 78 W SFHAG I 350 & 0+ il A T A
TAEA BRA 7] ; RIRZ R (kynurenine, KYN, 42 %5
2M-KMLJM220445m) . fifi 88 35 58 B F o ( TNF-, 5%
5 HO52) F1 5 - #20Ji% (5-hydroxytryptamine , 5-HT,
25 - H104-961 ) B G2 W B AGH I3 701) 465 W T P e
HRRHEA R AT,

1.1.2 434 SPF %% C57BL/6J IfE §L 60 1,
4 ~5 JE W T AL AR BLRR A W BB A A R 2 W)
[ SCXK(5%)2019 —0008 ] . 4 A 1) M A i B¢
BRI S W kK, 4ERE 12 h 56/12 h B A
B, 2R (24 £ 1) C MR EE K (55 £10) %
JI A shia e Y 28 50 sl W AR B0 25 5 2 R 1L o (AL o
2. No. SLXD -2020031623) .

L1.3 £&2ME /DNREZYIREZS 550 e &
F/IN Rk S8 S A ARG U 3 BT A B R 456, 38 Ry A o R AR
fi ABHE AT R 2 ) R v [ s A B2 B 24 FH AR 4 F
FET R ERUR RO BE A EFA

1.2 FHi&

1.2.1 h#ppmss  CSTBL/6T /N Rl iy P i
F2 14 d J5HARERENL R 6 4, Fd1 10 1, 4350
25 X HRZH ( Control ) FEAIZH (LPS) K 5 57 ¥ AIK
FUEE L (SI-L, 10 mg - kg ™) K 5755 B R ) k2
(SI-M,20 mg-kg™") | K 5 57 B il = 771 4 41 ( SI-H,
40 mg-kg™") FHPEZG PR R ARLE (Ami, 10 mg kg™ ),
ST GRS TR T PR 1 45245 14 d W K& 7
B 3 AN A5 P25 41 A B 25T A ) Y 2Y
Y1, KGR EEIE T 0. 5% R W BL 45 48 £ 4 (CMC-
Na) it BB AR Tk, 25 LA S B 20 35 H 25
TAR AL CMC-Na, 4 417 B &4 0. 01 mL-g ™',



4 4 o R R

TR 227 /N BB R T 0 B R VRIS 541

TR 45 2545 oRUa , KR R A7 25 i 56 /K M 2% A0
EREIAE, TAIET 60 min #4525,
1.2.2 =%iR% FEHETEE B S5 RE T4
RAT23 7R 8, S IR e 4r 4610 )y B IF A7 itk
23 SR I TE /N R 2 D) B8 25 7 SRS T 2% 9 2R A T
R 24 R MEAT LPS 1 4 v, T % 58 K0 7 3
i 25 25 %0 1 /N 535 SR 1 B 52, L HER: 4
JE SEMARAT R 2 A I B T 3. ZANER R 4 S5
FIFER (30 cm x28 ¢m x 35 cm) 4%, BAFEK 7
A 120 Lux MSEIR, If FHAAG KX s P iz s it 4T
WEI AN K 45 25 60 min J5 K /NERUE T
23 S IRAR (4 e, JEE Y 3 min, Bl S 2R 48 SE AR
LI AE(KSYY-OP- V4. 0) FH 2hid 5% 5 min /N
SRR VR IR A E G Sh bR, &
YA ZE A5, FH 75 % T K 48 DR AR TR AR, B 50 /<
U SSRSILY IRy A 18
1.2.3 AR Z RS TEWPEES AAL ARG
551 RT3 58, 1 56 2 P sh i 2 5
H PR ER S AR R TR (1 22 LA TR 22, 2 1R
Strekalova %:17] SR A . B Ul VA L v 1 B W SR
4y WEN/NRESERFE G 4T 1 2% FERE KR
1 Jffi4lizk 48 h,24 h BRSO B, LE 3h ¥k iy &
WEROK o 3 25 3 )5 X B 25 1 4L AR 1 /N B vk
RS 1 mg kg ' LPS 35 LPS 75 T A 3 46
K FESHE R 0.01 mL-g ™", 23 {41 /0N B3 B 45
B AR FRER K o 3RS TF 4R 20458 K i 22 3
301, 038 Ry R A K RNl KO T, 12 h R A8 ik
A, 24 h 50 45 SR R AR I, TR
/INERAHRE K AR 2 6 2 (% ) = B KR FE B (g)/ M
RIHFESR () x 100,

A 2000 l J-_
T T

—
W
(=
(=]
1

1000 A

SRR
Total distance/cm

500

A - B AR B - PR

A —Total distance; B — Average speed.

1.2.4 ERRE THARHS K LPS 48 h
Jr AT R R R VAN S W AT
A ERADHRREAT A ) 2 MR 0, B B8 Jiang 251 By
Pkt . AEFE/NRBERZA) 1 em AbFE A Al
NEEIHE TR SRR ST B b, LR
BEREAIKMZA 5 ~ 10 om, B SR 5L A%,
4t Ashgeit/ MRS E] o X, /N BB R
2 min J5 IEATFHGAE:, RS H ShiC /MR 4 min
RN 1 P N R 7 2 | o M S R
3l
1.2.5 AR Eod TSR, /D
BRI 2940 B I 0 3 M 5, 2 il 791 2 0 03 B 2
BAMWAG T - 80 COAFRFI B2 rh e 2 4 i
K- (TL-6 \IL-18 ' TNF-« ) e (02 R A3 74 (5-HT
KYN) f# 52 #% M8 ELISA 32 577 & 32 it (4 1 W1 93
#AT .
1.3 HiRESH

K H SPSS 19. 0 i 47 g it o3, il e 45 2R
FH S BEbRE 2" Rom . BRI R 5 2253
BT (One-way ANOVA) , ANl e 1785 53 A5 (9 Bcali %
S G, 20 0] 22 55 47 LSD J3 B b, 43 s
S GraphPad Prismsoftware 8. 01 {422 1K 3,

2 HREHH

2.1 REREHEWX/NNRBEFIH MW

WAL T B2, R O S v T 0 o DA AR 0 75 2 24
14 d J5 , AR/ BRI S 6 o AP B4 8 5 B4 T
P AHIA R B P22 S, SR W] K S A 99T
2525 14 d RX/NR A BTG Sh A R

B 8-
Iw
* 61 T
&
23,
ol
B g
g 2
g
<
O T T L} T
AN > N >
S A= %\» %\;b »

<

| REREMX/NNR B EFNHZIE

Fig. 1 The effects of SI on spontaneous activities of mice
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Fig. 2 The effects of SI on sucrose preference
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Fig. 4 The effects of SI on inflammatory factors in cortex of LPS model mice
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Fig. 5 The effects of SI on 5-HT and KYN in cortex of LPS model mice
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