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Effects of Xiaoyao Powder on lipopolysaccharide-induced depressive-like
behaviors
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ABSTRACT: AIM To explore the effects of Xiaoyao Powder on lipopolysaccharide-induced depressive-like be-
haviors. METHODS The mouse model for depressive-like behaviors was induced by lipopolysaccharide, mice
were randomly divided into blank group, model group, fluoxetine group (3.03 mg/kg) and Xiaoyao Powder low-
dose, high-dose groups (15, 30 g/kg) , immobility time in forced swim test and tail suspension test, IL-6, TNF-a
levels in serum, hippocampus and cortex, IDO, 5-HT levels in hippocampus and cortex were detected, and Nissl
staining was applied to observing the morphological changes of hippocampal neurons. Subsequently, the rat model
for hippocampal neuron cell inflammatory was induced by lipopolysaccharide, cells were randomly divided into
blank group, model group, fluoxetine group ( 10 wmol/L) and blank serum, medicated serum low-dose, high-dose
groups (4% , 8% ), NO, IL-6, TNF-a levels in supernatant, 5-HT, IDO levels in lysate, 1L-6, TNF-a, 5-HT,
IDO mRNA expressions were detected. RESULTS Compared with the model group, the Xiaoyao Powder groups
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demonstrated significantly shortened immobility time in forced swim test ( P<0. 01) , markedly decreased 1L-6 level
in serum and IL-6, TNF-a, IDO levels in cortex (P<0.05, P<0.01),
campus (P<0.01),
pension test ( P<0.01) , markedly up-regulated 5-HT level in cortex (P<0.01),

obviously increased 5-HT level in hippo-
among which the high-dose group exhibited significantly shortened immobility time in tail sus-
obviously increased mean optical
density in hippocampus (P<0.05) , and the low-dose group showed significantly decreased IL-6 level in hippocam-
pus (P<0.05). Compared with the model group, the medicated serum groups demonstrated significantly down-reg-
ulated IL-6, TNF-a, IDO1 mRNA expressions (P<0.05, P<0.01), markedly up-regulated 5-HT1A mRNA ex-
pression (P<0.01), IL-6, TNF-a, IDO levels
(P<0.01), markedly up-regulated 5-HT level (P<0.01), and the low-dose group showed significantly decreased
IDO level (P<0.01). CONCLUSION Xiaoyao Powder reveals its antagonistic effects on lipopolysaccharide-in-

duced depressive-like behaviors, whose mechanism may contribute to the inhibition of inflammatory reactions.
KEY WORDS: Xiaoyao Powder; lipopolysaccharide; depressive-like behaviors

the high-dose group exhibited significantly down-regulated NO,

PERAE S —Fh Il R DL BOAS SRS PEZORT , L 30 minK3%, 0.22 wm (AL g pst it 3k 2
FREPERE AR | RSN EZIG IR, REF  NRHRRAAR,
5% 3 B 9ONE KON -5 H B AR FEHLE 25 UIAE G, 1% 1.3 X5 ERRFPGITICEE (74 E Patheon A W],
IR TRIC CRFEERMAR Y, BHEREE 20 mg, FEZHET 120130010, Ht5 6607A); Eh#R
TR AL T, BAGEAR, FRilfd &P 7T (45 SLBM4298V )| Jig Z ¥ (it 5
Wz Thak, FIRATARIMLEE IR E5iEIE; IACZGBEIFSY 086M4159V) . DAPI (#t5 066M4053V) ([
B, EERABINES, W PR EE 28K Sigma A F] ) ; Hanks W (L5 1752164 ) . B-27
L RN . R R E A (b4 1813319) | L-A A WE R (45 1816803) |

-20 C

SIS FE T ARAE AT 5 R AABAE 1 A TR B 18 HCEA —
SETCRIEFEERL, ZERP | RSN R IR 20
VIR TN, WEE R HOR LR, DU A
SR R I FH P2 HERL A0

1 7

1.1 4% SPF 2% C57BL/6) /N, HEbE, IR
18~22 g; SPF 484 24 h SD FLE; SPF %% SD Kk
R, HEPE, MR 180~220 g, M RER AR A Y
BHE A R A AL, & 4% IE S SCXK (JI])
2013-24,

1.2 #H4p HEEBAMKAE (W, HHE. B
AT ERIREE D AT, RS TR A RS
K K2 B o K R 28 J7 ¥ R 45 5 ) 20 ol
RUVBOH R 2581, 8 KR 30 min, SN
W5 SCKFLE 60 min, BHGIIEZW, Fme {5
KA 2 B AT 40, 30 min, & JF 3 WIE W,
60 C T EMAE TR WE (1.5 ¢ £ Z/mL),
2RI 30, 15 g/ke, AHXS TR R H
WY 30, 15 £, B2 s A O R R R AR
) )2 B LAY O A5 4R R e R R A
(30 grkg), HEMEH G274, BR1IK, KRIR%G
251 WG REER R, M8 2 3hBkHUAL, 3 500 r/min &
L 10 min, 4 B I, BHIR A, 56 C KK

Neurobasal-A 353# % (%5 1852901) (Z£H Gibeo
ocal) s FRARINGE (VPRI R R R SR B A ) TR
MR RA T, #t5 150501) ; DMEM 5553 (3
[E HyClone /A H, it AB10134657); /Nl IL-6,
TNF-a, KFL TNF-a ELISA 7 & (FkiskA v Rk
HABRATE, #5 M170221-004a, M170221-102a
R170110-102a) ; /MER IL-6, TNF-o, KKl TNF-o .
IL-6 ELISA {7 & ( LI ARBHE A Wil i A FR 2
", it 5 216137, 216152, 21G128. 21G156);
/N IDO, 5-HT, KB 5-HT, IDO ELISA 5 &
(P REE A W TR ST B, bS5 01,2018, 01/
2018, 02/2018, 02/2018); NO #& ik & (4t
5081216161111 ) | L7 M 20 ik 4 A 2 11 A6 I X 5
& (fIt'5 112316170306) ( B~ RKAEYHEARF
FRONT]) 3 Sl NeuN BATEREHLIR (3£ Cell signa-
ling Technology /> A, %5 52925, 24307S); 1L
bt 1eG/Cy3 [ BMs (L) LR ARA
"), #t %5 10, AG04017512]; FastQuant RT Kit
(Witn gDNase) 100rxn (b5 Q5725) .
PreMix Plus ( SYBR Green) 20 pLXx500rxn (4t
Q5516) [ RMRAEMMBHE (dbat) ARAF],
1.4 A% 3001 BUEGARAL . 3111 S fbmm s 57
# . ST16R ¥ ¥R 2 .0 HL. NanoDrop2000 #8 13 1= 43
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FE I (3 Thermo Fisher Scientific 23 F] ) ;
TS-200 /> B B A ( BUHR 28 B FH 4 A FR 2
Al); FVI200 BOEIRE RS ( HA Olympus
/NI iOMulticolor Real-Time PCR
Dectection System ( 3E[E Bio-Rad 23 H])

2 A&

2.1 HEH IS S AR K I AR A D R
w  HLCSTBL/6 J /MR, @ N MR SR 3 d JE HE AR
BOZHEN IS HE, BRA, ®ETdA
(3.03 mg/kg) Mif i BLAR, & A a4 (15,
30 g/kg), LL0.02 ml/g IR IELEHE H 4525 12 d,
BR1IK, 2SHH ., BRIEHA THIRZEEK, &
11 RERZS FAAh, HA A 2/ BRI I 3 23 B 2 0
(1 mg/kg) EBL, 23Kk, FKIEIR 30 min, Z5F]
/N S e LK BEE, A
/NELT 24 h WSE AT 2, it R T AR R S
BRI IAWEIK SRS, T8 AT N 2E S5 /N BRI 4>
BT, ELISA A I 1L-6 . TNF-a 7K,
TR i fz J2 N Sh 40 20, 4% 22 58 W I [ 52 )i il
Yk, Je st M 5 ph 2 T Je IR /IMAR B,
Image-Pro plus 45 B 4K 400 5 5 H CA3 X [K
M (x400) FRIXFEDCEE; H7H 1 HER NG R
JERE A 4L, PBS ZZ MR £ 0.1 ¢/mL 414172,
I B, W FIEW, ELISA A 1L-6, TNF-
o, 5-HT. IDO /K.

2.2 iHEHA b F S L KRR DAY R MR
KRR 0GR

2.2.1 IBEMEITHMEYEE  RORiAE 24 h 1Y SD
FL SR EAE R FTARBE , 75% RS 14 B )5 B T A PBS
WHFEILPY, YL B R R, s 851l S 08
UK PBS WP, #ZIEA D& Hanks WA /N,
ARBL BT K 280 2059 sUBE AR, A 0. 25% Jige 2 11 il
37 C FiHAL 25 min, 3% L35 EH PBS ¥k 2 &, %
W5 min, F EWE, H& 10% B64- 1107 19 DMEM £
FREELETHAL, EWFTH A iR, o 150 H
MR, WAEARAE IR, B0 (1 100 r/min, 4 °C)
5min, FF _LIEW, 0GRS 10% BG4 T
DMEM ¥ B a2 40, SRJ5, skt Btk it4k
AN, JE AN Sx10°/mL,  HER R 25 20
T 5 poly-L-lysine £ 8% i) 48 FL 1% F= M 4,
#5541 350 pL, 37 C. 5% CO, HFshhHiF 24 h
Ja, RS NE 2% B-27, 1% L-2 & B Y
Neurobasal-A 5 F# W, VIE4E 3 d R EHm, FHM
s D ZuERIEERD, ISR 12 d gD
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iCycler

PN NeuN (1 : 50 F#ikk) —Hufil Cy3 (1 :
100 #ikE) HiWEHE, 1 pe/mL DAPL Y48, ok
MR WA AR S e M4 T

2.2.2  FINIE X NG 220 0 b 2 T 20 L i A
B RAE A S TR A B e 4% “2.2.17
TR I RSN SRR B DA 2 on i, AR ss
7~10 KE AR BAER I, 4 Bl AL 23 o8 25 1
0, BRAVEH O FPEITA (10 wmol/L) K25 ML
. SAIMEM, SAERA (4%, 8%), HiFEE
510 X, B 5 peg/mL g 2B IE SR I A BRZS
HALLIAM 25 A R SR AL B, S A MARNS
B-27 ] Neurobasal-A 3552 5E, % fL 350 pl, 24 h
Ja, BZHEMMWLE T FH|IEIT (10 pmol/L) | 5

M (4% . 8% ). FZGIMLHE (4% . 8% ), N&
B-27 ] Neurobasal-A 37 F2¥, 25 H4 ., BRIy
A & B-27 #J Neurobasal-A 35 3% W&, 4 L
350 pL, HEFRES 13 K, W LW, K NO,
IL-6, TNF-a K5 WAR SR WL, ELISA LAl 5-
HT, IDO 7K~ $EHUA 2 Eh i 28 ST 40 i A RNA,
SERF DG RE i PCR 35 %€ 1L-6, TNF-a, 5-HT1A
IDO1 mRNA Rik, FrfA5|Y)mdcsEst (L)
RoARA BTG, 5P 1% 1,

*x1 5|¥9F5
Tab.1 Primer sequences
HEH IHFH(5'—3") 7R/ Ghp
B-actin 1E [ CACCCGCGAGTACAACCTTC 207
S CCCATACCCACCATCACACC
1L-6 1E[1] AGAGACTTCCAGCCAGTTGC 115
Il CTGGTCTGTTGTGGGTGGTA
TNF- 1E [l GATCGGTCCCAACAAGGAGG 138
Sl GCTTGGTGGTTTGCTACGAC
5-HT1A 1E 1] TGATCTCGCTCACTTGGCTC 145
2 1] AAAGCGCCGAAAGTGGAGTA
D01 E i GCATCAAGACCCGAAAGCAC 154

JZ 16 GTTGCCCTTCCAACCAGACA

2.3 it obr lid SPSS 21. 0 BAFHEFT AL H,
BIELL (xxs) o, FFRIESSE, RHBRNR
Rl EHEM SRR ¢« /5, ARFEH, SRR
SRR . A P<0.05 HESAHGHFE X,
3 £R

3.1 #M#EHA R E g Ha K2 Bx, 5F
AL b, AL /N 2 AN SE30 HP R Sl s ] i 3% 4E
K (P<0.05, P<0.01); SRAIA LED, 1L
EAlEYL 2 N RS B E g (P<
0.01), AR 2H 5 30 e UK 52 50 vh o Bl Ik ) 1 3 4
% (P<0.01),
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x2 HEHXMAHEBEEZIE (X5, n=6~7)

Tab.2 Effect of Xiaoyao Powder on immobility time (x=

o K R i 5 1L-6 KB E TR (P<0.05, P<

0.01); SERALEE, HERA M 1L-6 K

s, n=6-7) ERAE (P<0.05), JZJ2 TNF-a, IL-6 KFBETF

ag L (] — i (P<0.05, P<0.01), A% 410 5 1.6
(g-kg™) BEER ST SE 5 KT E AR (P<0.05) .

2 4 — 178. 24+6. 82 121.55£13.92

A — 213. 13+8. 51% 141.9712. 17* 3.3 i#EHxF 5-HT, IDO K-F#9 & £ 45
JPGITEH 3.03 mg/kg  124.80+46.58™  124.07£9.33" R, GESPYIEs, BIRMN D iR S-HT KR
BEREA &) 15 196. 69+19. 29 98.48+17.27** e ]
B 30 171. 154, 16 74.18+19. 44 ™ BEREM (P<0.05, P<0.01), KJZE IDO K-

W S5 A4 A, P<0.05," P<0.01; SRR L5, * P<
0.05, " P<0.01
3.2 i iE#Hat IL-6, TNF-a K-F&%rh £33 L

ETHE (P<0.05); S A, HEBAE D
5-HT /K2 Ly, 2 IDO KFEREFIE (P<
0.05, P<0.01), JfH@EFIFE4 )2 5S-HT K8

R, SIS AR, BORAINTE, KR IL-6, TNF-  H LI (P<0.01),
#3 EEBHX! IL-6, TNF-o /KFERIEIE (xxs, n=4~6)
Tab.3 Effects of Xiaoyao Powder on IL-6 and TNF-a levels (xX+s, n=4-6)

a1 Fht/ QIR 15 K2
(g-kg™) IL-6/(pg-mlL™")  TNF-o/(pg-mL™')  1L-6/(ng-g”')  TNF-o/(ng-g’') T.-6/(ng-g’!) TNF-a/(ng-g")
ZHH — 38.73+10. 10 81.312.13 0.79+0. 10 1.07+0. 16 0. 570. 07 0.64+0. 18
RETRIZ — 82.23+29. 99* 91. 84+9. 60* 1. 00£0. 16" 1. 14+0.22 1. 11+0. 19" 1. 12£0. 15*
SPEIT4L 3.03 mg/kg 39.65+1.95" 84.16+2. 30 0. 80+0. 27 1.02=0. 15 0. 78+0. 09 ** 0. 74+0.09 *
1R A 15 48.54+14. 14" 88. 48+5. 30 0.74£0.17" 0.99+0. 18 0.65+0. 13 0.62+0.07
1 18 HA 30 48.41+14.22" 90. 15+0. 22 0.75+0. 34 1.32+0. 39 0.59+0.21 " 0. 64+0. 02"
S HAE L, P<0. 05, P<0. 01; SHZH AL, * P<0. 05, ™ P<0. 01
R4 HEBHEX 5-HT, IDO KEREME (x+s, n=5)
Tab.4 Effects of Xiaoyao Powder on 5-HT and IDO levels (x+s, n=5)
20531 it/ (g-kg™) 1 s 0 1 s -1
5-HT/(ng-g ) IDO/(ng-g™ ") 5-HT/(ng-g™ ) IDO/(ng-g™ ")

ZEHHA — 708. 46+218. 79 85.15+20. 93 627. 02+53. 56 63.46+41.28

HERIZH — 412. 67+98. 44* 142. 52+58. 81 353.97+32. 86" 127. 06+30. 13*

FPGTTH 3.03 mg/kg 688. 66+56. 07 ** 120. 58+42. 74 616.72+135. 61 ** 57.93+35.28"

T8 7 Wl 15 671.32+69. 07 ** 138.55+54. 53 366. 62+23. 98 86.51+17.25*

SIER iy €4 30 742. 88+105. 51 126. 23+56. 25 653.29+132. 60 * 65.57+43. 17"

525 U LR, *P<0. 05,1 P<0. 01 ; SHEBIZH AL, * P<0.05, ™ P<0. 01

3.4 WERHPFREARGZH RS KRR,
A AR, BRI/ SR oo, HESI
AHN, SrEANTERE, /MR, R
2SR, SFEDLEE B EFRIR (P<0.01); B
S PL R, R R R A 2H O 20 R B
(P<0.05),
x5 BEERXERMEHMEE (x5, n=6)

Tab.5 Effect of Xiaoyao Powder on Nissl bodies (x=s,

n=6)

21 31 i/ (g-kg™) R B
EHHA — 48.14£5.03
eS| — 28. 69+3. 40"
FPETTAH 3.03 mg/kg 39.37+4.96
1% A 15 31.48+2.34
TH 1 A 30 33.03+7.90 "

525 LA, P<0. 01; SHERI S, * P<0.05, ™ P<0.01

3.5 KARKE LA Z T mikI 2 KT ENEK
B WG EM T MR 24 h f5, HAP AR
RN, AR, BuRi >, Wit
4 Bl Neurobasal-A 35 FR 5% 24 h 5,
2 DTNk G U AR i E 2wt 1) R A S B A
[TTMEN; KL NN P 1R 2 e N [T 1 SO i EZe e 1 2
R, Kitrgshh, JFRMRAARK, AR
W, AOLEE, dEMIA KBS 10 RaT4 R AR s A,
P25 fl B B 4 K
NeuN 2L ICRE FhRIC Y, #2040 e nl Bk
NeuN-Cy3 #Rie 2L, K 2 /R, £ NeuN, DAPI
WY SE, BEFE 12 d AEIRLLE | W AUO0 1 5
A, RIS FA MO A 2T, 2l
Ak 95% LA I,
3.6 A% f i s NO, IL-6, TNF-a K -F 45 %
763
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B 1 EESXRERAMEEFMm (x400)
Fig.1 Effect of Xiaoyao Powder on Nissl bodies ( x400)

W K6 Won, 5 HEAEE, A4 NO, IL-
6. TNF-a 7KV E T 5 (P<0.01); HHEIAIA4
g, Sl EEa =% K FRETIE (P<
0.01).

B2 KRREREDSHITHMEE
Fig. 2 Identification of primary hippocampal

neuron cells in rats

£ 6 &7MEXN NO, IL-6, TNF-a 7K ERIZZNE (x+s, n=4~6)
Tab. 6 Effects of medicated serum on NO, IL-6 and TNF-« levels (xxs, n=4-6)

4151 /% NO/ (wmol - L") 1L-6/(pg-mL™") TNF-o/ ( pg+mL™")
ZHH — 1.27+0. 08 223.45+19.71 18.86x1.70
I 2 — 13. 74£0. 70* 1 671.91£30. 74* 40. 47+2. 62
FPETTA 10 wmol/L 7.60+1.15* 268.01+19. 58 ** 38.36+4.97
25 LI 20 4 10. 04x1. 63 1 407. 85+173. 19 38.65+2.77
EEME Ul 4 11.55+1.97 1 635.90+69. 67 36. 14£7. 45
25 L 4 8 10. 63£2. 35 1 641.56+9.92 39.26+6.72
EEMEUl 8 8.73+1.31* 1312.48+113.83 " 28.20+7. 89 %

52 4L, ™ P<0. 01 SRIEIZE A, ** P<0. 015 525 [0 5 7 4L e i, 2 P<0. 05

3.7 4#Hdiksr5-HT, IDO K-FW%re 78
N, SR, R 5-HT /K P B #E E AR
(P<0.05), IDO FiEWEWI (P<0.01); S5
RIGHHOHE, & 25 1035 & ) i 4 5-HT KF 8 3%
¥, IDO /KFERE T (P<0.01), K54 IDO
IKFEBETIH (P<0.01),

764

3.8 42 f iF Af IL-6, TNF-a mRNA % ik 45 %
o R8Won, HEAA R, BRI 16,
TNF-a mRNA ik B EW N (P<0.05, P<0.01);
SRR LR, S AGMIE4 M mRNA KB EE T
# (P<0.05, P<0.01),
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K7 SHEMFEX 5-HT, IDO KFEHSIE (Xxs, n=5~6)
Tab.7 Effects of medicated serum on 5-HT and IDO levels

(xxs, n=5-6)

25 Fl#E/%  5-HT/(ng-mL™') IDO/(ng-mL7")
ZHH — 51.66+16. 17 1.22+0.21
[ RIEE | — 29.77+11.41*% 1. 65+0. 16"
FPETTA 10 pmol/L. 57.95+13.24™ 0.79+0. 18 ™
25 L 4 4 29.52+5.37 2.04£0. 64
AL 4 43.77+14.92 1.12+0. 144
2 A IMEH 8 20.21+4. 88 2.1320. 66
Er 8 74.82+8.51 24 1,25+0.09 4

T Ha A, * P<0.05,% P<0.01; SR 4 L8, ™ P<
0.01; 575 (MR 4L L #, 4 P<0. 05 ; 545 1 1L 375 85 790 H 4 Lh
&, %P<0.05,%% P<0.01
£R8 SZMiEX IL-6, TNF-a mRNA FEM M (xzxs,

n=4~5)
Tab.8 Effects of medicated serum on IL-6 and TNF-«

mRNA expressions (xX+s, n=4-5)

. . mRNA HIXF Rk &

21 5 55/ % 6 TNFo
ZHH — 1. 040. 40 1.20=0. 38
HIRIZH — 7.49+1. 09% 9.73+2.01*
FAPGTT4H 10 pmol/L 4.43+0.92* 4.08+1.09
2 A IMEA 4 5.87+1. 10 7.17£0. 42
BN 4l 4 1.5220. 18 A4 0.86+0.30"* 44
25 I 20 8 6.09+0. 58 7.06+0. 76
R IR 8 2.15+0. 14 ™24 1.07£0.03*%

WSS A4, P<0.05,"P<0.01; SHEBIA] L5, * P<
0.05, ™ P<0. 01;575 (4 1l 7 57 B 41 e 45, 44 P<0.01; 525 (L
R L, 2 P<0.01, 2 P<0.05
3.9 425 iF sl 5-HT1A, IDO1 mRNA % ik 69 %
o R 9 Won, SEAAE, BA 5-HTIA
mRNA ik B Z KM (P<0.01), IDOl mRNA &
KREE (P<0.01); SHARIALIE, S0
ZH 5-HT1A mRNA ZKF-3 FiH (P<0.01), IDOL
mRNA /KF-52E T (P<0.01),

X9 BZMBFEX 5-HT1A, IDO1 mRNA RiLH &M (¥
s, n=4~5)
Tab.9 Effects of medicated serum on 5-HT1A and IDO1
mRNA expressions (x+s, n=4-5)

mRNA FHX} 55 5

=} E=N

45 AIgR/% 5-HTIA D01
EEE: — 1. 040. 01 0. 87+0. 39
FiRIZH — 0. 340. 05" 2. 17+0. 19*
FIEITAL 10 wmol/L 0.76+0. 05 ** 0.99+0. 30 **
25 MR 4H 4 0.35+0. 03 1.92+0. 17
N IMELL 4 0.57+0.09 " A4 (.74£0.23* A4
25 FIME 4L 8 0.31=+0. 03 1.82+0.34
By LTS 4 8 0.67+0.13™ 2% 1.07+£0.42* %

.55 A R, #P<0. 01 5B A, ** P<0.01; 521
LA 40 L%, A4 P<0. 01 5 25 14 I3 w5 77 e 41 e 8, A P<
0.01,%P<0.05

4 itig

RAE NS5 T WAREE A9 & 2R R R FE i
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