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(#ZE] HiY A (naringin, Nar) X Z 8% (lipopolysaccharide , LPS) 75 5 (1) /]y AR AL
TTRMsEm . Jiik ¥ 30 HOSPF 9%, (AT 20~23 ¢ (1 8 Jil CSTBL/6 MM /NRSM AL 3 4H (n=10)
XTHRZE FhoK + B8 Z WAL (Sal +LPS) Al fz 1 + J§ Z W5 4L (Nar+LPS) o J5 2 41 F Al B 4 1 47 1o ik 2
(80 mg/kg, TS, R 1 WGEZE8 d) o W 5250 WIREFE S0 50 28 Tk B SEER PE /)N BRI R
RAT AT ERELT A 5 TR K A - 52 56 8 S 56 AR 36 ik SE 36 R PEAR /N BRI T4 o SR A Thal
o e ARG Nar A1 LPS Kb H X /)N BRUHE S PN /0N o 200 it 500 (952 W 5 107 ] Western blot 4630 7] BRLvE 2 o
NF-kB {2 13835 7K F s qRT-PCR Kl /N ERUTEE 5 P TL-18 (' TNF-ao il NF-kBmRNA )R A K. g5
5 XS BRAAAH LL , Sal+LPS 20 /N BB K i 47 R AIR ( P<0. 05) 5838 UK AN Sl B[R] 3 i ( P<0. 01) , B R i 1k
RIS N (P <0. 05) 5 ¢ S5 P /I it ot 200 1 7 B0 35 hn (- P<0. 01) 5 i Th P NF-kB 2 H K- )2 TL-18
TNF-o \NF-kB mRNA (325 7K 3800, 5 Sal+LPS 4H/NGUH E , Nar+LPS 417N BB ZK R 7 2 35 18 i ( P<
0.01) , 5 3A WK A B R (P<0. 01) , B 1k B E] 920 (P<0. 05 ) 5 15 S Ay /)N J5T 4 e ) ot Bl 2%
FEfk(P< 0.01) ;{8 TN NF-«B & [1KF ) IL-18 , TNF-a,NF-kB mRNA )3 ik 7K1 i Z FEAL (P <
0.01) . &5 Al Hz 17 AT Rl 1 410 1 Vi 5 P9 1 R S5 7 B35 Big 2 W5 A /N BRI AR AT
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Naringin improves lipopolysaccharide-induced depression-like behaviors in mice
WU Chuan, KONG Anqi, XIE Ruxin, LI Jianghui, CAI Yun, FAN Xiaotang Department of Military Cognitive

Psychology, Faculty of Medical Psychology, Army Medical University ( Third Military Medical University ) , Chongqing,
400038, China

[ Abstract | Objective To investigate the effects of naringin ( Nar) on lipopolysaccharide ( LPS)-
induced depression-like behaviors in mice. Methods Thirty C57BL/6 male mice (8 weeks old, SPF grade,
weighting 20~23 ¢) were randomly divided into 3 groups (n=10) : control group, saline (Sal)+LPS group,
and Nar+LPS group. The mice of the last group were pretreated with Nar (80 mg/kg, i. p. , once a day for 8
consecutive days). The exploratory behavior and anxiety-like behavior in mice were assessed by open field
test, light and dark box experiment and elevated plus maze test. Sugar water preference test, hanging tail test
and forced swimming test were used to evaluate the depression-like behaviors of the mice.
Immunohistochemical assay for Ibal was adopted to detect the effects of Nar and LPS treatments on the number
of microglia in the hippocampus of mice. Western blotting and qRT-PCR were performed to determine the
protein expression of NF-kB and the mRNA levels of IL-13, TNF-a and NF-kB in mouse hippocampus,
respectively. Results As compared with the control group, the mice in the Sal+LPS group showed decreased

preference for sugar water (P<0.05) , and increased immobile time in the forced swimming test ( P<0.01) as
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well as in the hanging tail test (P<0.05). The number of microglia in the hippocampus was elevated (P<
0.01), the protein level of NF-kB and the mRNA levels of IL-18, TNF-a and NF-kB were also up-regulated
(P<0.05). When compared with the Sal+LPS group, the mice in the Nar+LPS group presented increased

preference for sugar water ( P<0.01), and decreased immobility time in the forced swimming test (P<0.01)

and hanging tail test ( P<0.05) , with higher number of microglia in the hippocampus (P<0.01), and lower
protein levels of NF-kB and mRNA levels of IL-18, TNF-a and NF-kB (P<0.01). Conclusion Nar may

ameliorate LPS-induced depression-like behaviors in mice by inhibiting inflammation in the hippocampus.
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B S HETA AR TR G, G5 e B = IR
TR 2y 3 1 S 10 Jie P 5 DO i) 57 ( selective
serotonin reuptake inhibitor, SSRIs ) | B iz & Ak B 71
AR SEIATT B 8 B TP ARIAIT . R
HORFEINEGE AT BIAR , — Be AR 25 2 2 5 AT
NERSD, ESFEE ARELY . HE S
HIRAE S B A PR g I, SR Y 2 788 SRR YT
WAL FG A R L,

Al B4 (naringin , Nar ) & —Fh R IKAE1E 9 HE W) 2K
B , 23T T R 2R K R ANG SR v, 07 2 0 HC A
MR A TR R BRI R ik . 251038 1%
WFFER T, Ml T - A RN B -4 A9 b 1 i
PEAT AT BT, 25 B AE Al B Y 7 Bk B B
ZERH BT, 7R TS VAR A B R Al &
ST oy WY EETEMERE , SE EE C 5T
& S AR A EAT P A BE g 2 it i 5 e, O 5 1 /B2 )2
BRI R I RE " o ESCIR B RN BUP & B, B
2y e BADUEIE UM ARG SR 0 R, AR
i H PR AE P AR H T AN TS AL

g £ (lipopolysaccharide , LPS) J& 2 2% [ B4 ZH
R A LRE J 70 o 6 RS TR 4 LPS 51k X A i 48 %
JE SN, AL 45 9 41 A 3 -1 (interleukin-1, IL-1) , [ 4
MiAr25-6 (1L-6) F1 i 88 R 3E K T o ( tumor necrosis,
TNF-u ) 75 N A AP 20 B XL 1) - e, 9 D /S BRAAR A
FENAIAN A T ASBRSER A LPS 5 51/ B
AR, A Nar BOFTAERNE T o DFFEFI, il B B
ATRSRAPT 2 FEPE , REAE S A2 & 4 M X5~ 4 1L-6
FilTNF-o 9350 7 33k A 1A 2 X35/ IN I 24
JHES R A A DG R () 238 i — 2B R 15 Nar X LPS
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1.1 ##

L1 SEBeshly  ARSCERM 30 2 8 J i it fid
B¢ C57BL/6 /NER, SPF 2 iR i 20~23 ¢, /N5 R/
SR, B YOKFIEY), PR EE S 21 ~24 °C L AHXS
M 50% ~60% , I 4Efr 12 h SERE/12 h R R ER
SR BT AT o SR AR R ZE ZE R R R B
PR YT R SR AT o FTA R SR BRAER
S I 2 R R AR IR S0 Sl 48 e A T4 B
i F ( Amuwec2020155)

L2 G 540G ASSSE R M B 1l T |
R L T A W RHECA BR A 75 s 2 B0 T 3¢ [ Sigma
OS] Al AT T 0. 9% 1 A= # L UK (saline, Sal) Hy
(8 mg/mL); If Z ¥ iF T 0. 9% 1y 4 3 £ /K p
(0.1 mg/mL) ; RIPA L% 2% ph ik ( Beyotime , Shanghai ,
China) ;0. 01M iR £k 5% s b /K (PBS, pH7. 4) ;4% %
W (PFA) s ¥ TR AR R W (30% & 1, 30% Jik
¥HAT 0.01M PBS) ; DAPI(1:50 000)

1.2 7%

L2.1 8 K57 /NEABRERL R 3 40 %)
HAZ4 Sal +LPS 41 Nar+LPS 41, 41 10 K, DX} &
A WE S A K, 1 R/ d, i SE 13 d, (DSal+LPS
AT AR K, 1 R/, 52 8 d, Z SR IR I TE
5 LPS,1 mg/kg, 1 /d, %5 d, @Nar+LPS 44 ; i§
TS A B, 80 mg/kg, 1 Y/d, #4528 A Z S HE
EEGT LPS, 1 mg/kg, 1 ¥k/d, #4525 d' il i 0
LPS 2550 i S5 AR T

1.2.2 f5R2pscse B s A S fe i s —
UCLPS 148 12 h J5 I A o /)N B 1 52 56
UM 2 /0 S 30 ming

1.2.3 W73 Fr/NEE T 40 emx40 em K/
MIAEIRN 4 40 cmx40 em K] 73 i 4x4 4>, 3 16 B iE
T, e 2x2 (1 4 B DXt D e 31U X, 4
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. THEAHE 7K
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LI A B ER TR . TGS M/ U 3l
10 min, 32857/ BUSEAR U BRI ZE I AR IR 1)
1.2.6 EEEREFLR  NRb FIERE S M
1) FAE VR 3% Bl (L0345 0 AR S M U e P
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B R AR R S A IR €6 v R R, R
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PHRSZIG RGN 50 xR WLEE X IR 43 1 THEF
PRV AL X o B /N RO R X S A - R4 A
A R ER 10 min, R I E 7 B SRAR AL W)
NGBS . F Ethovision XT 11. 5 #4130 5%/
BRI 1) 140 55 S 030 R 52 B T R R AR X 3 i
1.2.7 SEAHEKSER B R/NREOE TR
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10 em &, 7K 25 °C, LAk G0 5 30 B A 56 TR 1 IR
52 /N RN Bh s R] , 30 5/ BRAE K FR s LR F5F L, 2R 18 75
S AR R K R AR, SR L% 6 min,
WS 4 min 325300 A Sh It S RSt a0
FR BRI
1.2.8 BREE /MRS R E REE ER
RS T M &, 4 FE MR 50 em, 4T HEE R
ELARZY 1 em by o K/ BB B HE 6 min, Sl L0
6 min, BUG 4 min ig 3B RSt O R ghint
(1] 38 0 e R JCBh K TH R o
1.2.9  fuEdlg b ot S mbeR g
JRIE/INER, I 0. 01 M iR R 2% kb /K (PBS, pHT. 4)
22 IEHETE 4 min SR HH 0. 1 M BERRER S v ( PBS,
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pH7.4) F1 4% Z2 B W (PFA ) IS MHE T 4 min, JCHY
2, AR 4°CTT 4%PFA [iE R S HEDE 2 d, 885 TR
4 CF FH 30% FERETY 4% PFA B E 3 do AR VK
RO R Plgs b U0 2 n s R U0 R (B FE 30 pum )
IHAE-20 CRAER RIRIP TR (30% & 1%, 30% 1
AT 0.01 M PBS) Hfii 7, HePIA7E0.01 M
PBS Hryfdi 3x10 min DARR 208 UR IR P, AR5 18
37 CFAE 0. 3%Triton X-100 FpALEHE 2 h L3 0 i g i
#E SRS 0. 0IM PBS g% 3%10 min, SRfE4¥U) A
54t Ibal (1:500, Wako,CA,USA)37 CHFF 2 h,J5
4 Cik, PBS Y #EEIN Ryt Cy3(1:500) —47,
37 CHEE 2 hs = J5 PBS ¥k, il DAPI(1:50 000)
1 min, ¥ . 5o, TEE A %2 8 Zeiss AxioVision
3.0 RGL 1Y Zeiss Axiovert {E 445 ( Oberkochen , £ [F )
TSR AT, AR 4 HatiAs, 5 25y
Z/DHC3 5K R, B3 G AU T 40 H

1.2.10  #HHFEN L o3 B SRR L R AR VKR Y
RIPA Z4fi# 5% 1 ¥ ( Beyotime , Shanghai , China ) A3 A} &
A% o B EAUHEY (15 000 r/min,4 °C, 10 min) Ji5 ,fif
A — 2 n] 7 2 i 7 & ( Beyotime Institute of
Biotechnology , Shanghai , China ) | 2 25 H e B . F2E
FI R b (BEUKGE 10 W) 78 10%SDS-ZR N M e BEIE
80 V48 120 min SRS 1L 220 mA RS 5 E (i —
LN (PVDF) - 120 min, 7EZE R THEA 0. 1%
Tween 20 Fll 5% JCg 4 Wi Tris 22 ppEhsK # ] 3 h,
RGP 551 %) NF-kB(1:1 000, BD Biosciences ) A%
PR — T, 7E 4 Cb i, LA R B-L3h # E )
JINERBEAA (1:2 000, Cell CWBIO, Beijing, China) , X5
WIRAE =W T 55 R RE G (1g6;
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A BRI B AR AER 2D 3 ROk ST ey e Y
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ERRRE AR AT AL 3 RS T
1.2. 11 ¢3¢t 5E & PCR £ ( real-time quantitative
PCR, RT-qPCR) Ay B L RE SRR 4 °C Y TRIzol
Reagent HIBFEESI3K . A 200 pL R, 727 15 8, 55
OBHEY (12 000 r/min,4 °C, 10 min) /5, BUKAHE K
JA 200 WL (1) 70% .1 ( JG RNase 7KECE) AT S IA
MR AT o 505 FH NanoDrop2000 73516 5t B Tl %E
RNA ¥R, $EHUE mRNA (700 ng) AR 448 il 1 7 1 5
ZEHE SN cDNA, Bt H R 5 14, Be & SR &
BT PCRAUK L, TL-18 51 ¥ 741 (F) 5'-GGCAA-
CTGTTCCTGAACTCAACTG-3', ( R) 5'-CCATTGAGGT-
GGAGAGCTTTCAGC-3'; TNF-o 51¥) %51 : (F)5-GTTTG-
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GCTTCCGGTGTGTTG-3', (R) 5'-GCATTGTGGGTCTT-
GTTCCC-3'; NF-xB B| 4 ¥ %1]: (F) 5-ATGGCAGACG-
ATGATCCCTAC-3, (R) 5'-CGGAATCGAAATCCCCTCT-
GTT -3', #3413 R+,
1.3 it it
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FEFD G LPS 5] i /N B S N T 55 ) NF-xB 33k
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LPS 511/ B 5 N NF-kB 2 [ Al mRNA (1) £ 1k
I35 o X P S0 B B ARG & B, 3 A1/ BRUTAE
P TNF-a mRNA ( g 5D, P<0. 05, F=6.055)
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