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W ZE: BB XAMZH Uipopolysaccharide, LPS) i S/ RINASAEATY, $RFTEBHOF 72500 (SEH0. 28, #ifr,
CDB) R IMIRAL FIPTIMARIE T, R B e BEALEE 3-4H5 (phosphatidylinositol 3-kinase, PI3K) /25 H s (protein kinase B,
Akt) /KT E2 #9%AF 2 (nuclear factor erythroid 2-related factor 2, Nrf2) {55 @EAIEN. ik HEPE CSTBL/6) /MR
TR By E R R AL, ERERIAEYT (10 mg/kg) 41UFT CDB # &M (&A1& (73.6. 36.8 mgkg) 4l. /MR
WL ig 4575 16d, 452555 13~15 K, ip 1 mg/kg LPS (20 mL/kg) FESFAAY @it HE /K At . 9 i Ik Sz A L 2 sy
MBI INHREEAT N ELISA A/ RUMLIE A4/ 2-1B Cinterleukin-18, IL-1B)« MR SR FEK F--a (tumor necrosis factor-
o, TNF-o) KF; A28l /s R 5408 = (malondialdehyde, MDAD. &t H K (glutathione, GSH) 7K-FHIH A
W ALEE (superoxide dismutase, SOD) i%1; J& [RALEIERT I/ RTS8 I MEEE; S BB/ RIS CA3 X
BT A2 4> F-1 (ionized calcium-binding adapter molecule-1, Iba-1) 3ik; Western blotting £l /I 5 i 5 B i 14 4 2
E KT (brain-derived neurotrophic factor, BDNF). p-PI3K/PI3K. p-Akt/Akt. Nrf2. I4 KN4 EF-1 (heme oxygenase-1,
HO-1). SODI. p-p65/p65. IL-1B. Iba-1 H[AFKiA. L5 CDB #5 K il T35 #m AL/ RBK PR (P<0.01), 4k 5E
TEE VKA B LR AN I 1] (P<<0.05. 0.01); {3 FRAKIE 5 MDA /K (P<<0.05), #2&# GSH 7KF & SOD i (P<<0.05),
FEAR I3 TL-1B A1 TNF-a /K7 (P<0.01); E23IN/NEE D CA3 X B KR/MAET 9 638 B H-40#1 CA3 [X Tba-1 Ei& (P<
0.05. 0.01); 3 i D4 BDNF. p-PI3K/PI3K. p-Akt/Akt. Nrf2, HO-1 F1 SOD1 Fik/KF (P<0.05. 0.01), |
p-p65/p65. IL-1B. Iba-1 FAFIA (P<0.05. 0.01). £5if CDB %k MAEIIT PI3K/AKYNIR {5 5388, REPrEKr
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Abstract: Objective Using lipopolysaccharide (LPS) to induce a depression-like model in mice to investigate the antidepressant
effects of volatile oil parts of disassembled prescription [Chaihu (Bupleuri Radix), Danggui (Angelicae Sinensis Radix), Bohe (Menthae
Haplocalycis Herba), CDB] of Xiaoyao San (iE#%#}{) and its effects on phosphatidylinositol 3-kinase (PI3K)/ protein kinase B
(Akt)/nuclear factor erythroid 2-related factor 2 (Nrf2) signaling pathway. Methods Male C57BL/6J mice were stratified by body
weight and randomly divided into control group, model group, fluoxetine hydrochloride (10 mg/kg) group and CDB volatile oil high-
and low-dose (73.6, 36.8 mg/kg) groups. Mice in each group were gavaged 16 consecutive days, and the model was established by
intraperitoneal injection of 1 mg/kg LPS (20 mL/kg) on 13th to 15th day of administration. Depression-like behavior was observed by
sucrose preference test, forced swimming test and tail suspension test. Levels of interleukin-1f (IL-1f) and tumor necrosis factor-a
(TNF-a) in serum were measured by ELISA; Levels of malondialdehyde (MDA), glutathione (GSH) and superoxide dismutase (SOD)
activity in hippocampus of mice were measured by chemically; The number of mouse hippocampal Nissl bodies was detected by Nissen
staining; Immunofluorescence method was used to detect the expression of ionized calcium-binding adapter molecule-1 (Iba-1) in CA3
area of mouse hippocampus; Western blotting was used to detect brain-derived neurotrophic factor (BDNF), p-PI3K/PI3K, p-Akt/Akt,
Nrf2, heme oxygenase-1 (HO-1), SOD1, p-p65/p65, IL-1B and Iba-1 protein expressions in hippocampus. Results CDB volatile oil
significantly increased the rate of sucrose preference in model mice (P < 0.01), shortened the immobility time of forced swimming and
tail suspension test (P < 0.05, 0.01), significantly decreased the hippocampal MDA level (P < 0.05), increased GSH level and SOD
activity (P < 0.05), decreased the levels of IL-1p and TNF-a in serum (P < 0.01), significantly increased the average fluorescence
intensity of Nissl bodies in hippocampal CA3 region of mice and inhibited the expression of Iba-1 in CA3 region (P < 0.05, 0.01),
significantly increased BDNF, p-PI3K/PI3K, p-Akt/Akt, Nrf2, HO-1 and SOD1 expressions in hippocampus (P < 0.05, 0.01), inhibited
p-p65/p65, IL-1p and Iba-1 protein expressions (P <0.05, 0.01). Conclusion CDB volatile oil increases antioxidant level and reduces
neuroinflammation by activating PI3K/Akt/Nrf2 signaling pathway, and thus exerting antidepressant effects.

Key words: Xiaoyao San; volatile oil; depression; oxidative stress; neuroinflammation; PI3K/Akt/Nrf2 signaling pathway; ligustilide;

DL-menthol; carvone; n-butylidenephthalide
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(brain-derived neurotrophic factor, BDNF) /K4
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BOEAZ IR T E2 AH2RAF- 2 (nuclear factor erythroid
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like receptor thermal protein domain associated protein
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asparate protease-1, Caspase-1) & 11k, M)
PREE JIE R E S PDHARREAT U7, LAy I v 1Y
TSR IE K SELS: (forced swimming test, FST) 7N
ZH4d 5-HT. 2 Ef% (dopamine, DA). y-F2&& |
2 (y-aminobutyric acid, GABA) 7K°FUSl, Hilt,
A[IACH CDB 5  JH B8 18 e Jol 2 4 28 98 R S B T Tl
ABFEAT NI R A, MO 50 38 3 @ SR 2 b
(lipopolysaccharides, LPS) 53 /)N AN ABFERI AL,
RIT CDB #% kjHge i@t PI3K/AE e (protein
kinase B, Akt) /Nrf2 it o0 U0 S T - Tt
ZRIERKIETAMVBIER, DUt — P +5 . %E
CDB £ A&t i Heai s 7 AL .

1 ##
1.1 511

SPF gyt CSTBL/6T /N, iR (20+£2) g,
6 B AL B AR ARF IR AR, GHIE SCXK
(3D 2019-0010. FrA BN EFRLE AT H ER 25K
SIS A, YFATE S SYXK(J1])2020-124,
MRS (23+2) °C, HH#EHK, 24h BHIEZ E10
F%, B 12h (8:00~20:00). Bh¥Iscss 2 sl
W 25 K22 S0 sh e BE 25 0L 2 ik (ki 5
20200312).
1.2 %5

SEH (k5 200801) 1y H M db— =25 BRA
"], I S 201022) T E YA R R
], g GIES 1907020 T E P91 F] R A 2510
AIRAF, 2R e 25K 2 Hh 24 4 8 00T =25 72
= AR 0 B N TR V) S8 Bupleurum
chinense DC. T JE MR . S=TE BHE Y 24 V0 Angelica
sinensis (Oliv.) Diels. T /& J& JE B 6 9 ¥ a7
Mentha canadensis Linnaeus. T F385r, K56
(hEZG L) 2020 FEREINE
1.3 AR5

LPS (#t5 0000135947) 4 F 35 [ Sigma A 7
ERESEIUTT (S 9833A, 20 mg/ki, EzZGETS
J20170022) I H Patheon France A #]; /N, TNF-a
A& GibS 22B139) I H PRI FEAERHE CRE)
HRAH; N EYHES%-18 (interleukin-1B, IL-
1) 5f & (A5 E77S8BSLTM) I H Elabscience
N REENYIEALEE (superoxide dismutase,
SOD) JE PR M & (k5 020821210429 .
020821210603 . 092721220627 > . A — B
( malondialdehyde , MDA ) #& Ml ik 77 & (it 5

032821210405, 050222220714). BCA & H R E M
ERANE IS 120720210429) W H 2= KAV
RAERAF; BERABHIK (glutathione, GSH)
MRk E S 20210602, 20220719) W EH FE 5T
BEAEY) TREMFFCAT; Nrf2. Akt. PI3K. p-p65 &
ZwEUE (b5 7008 TA0639. TU421951.
TU410470. TA8229) 344 H Abmart 22 7]; HO-1.
p-Akt. p-PI3K. p65. BDNF. 4545 & #4715 -1
(ionized calcium-binding adapter molecule-1, Iba-1)
RZwEUE G508 82206, 4060, 4228,
8242, 47808, 17198) %JtJH K E CST A#]; IL-1B
REZTEDIE (LS AF4006) W H Affinity 23 ;
B-actin %% wwFEPLIA (L5 GB11001). GAPDH %
Lo lEfifk (L5 GB11002). HRP £Hif 1gG —
i (5 GB23303). HRP EHif IgG i (5
GB23301) ¥ Servicebio A F; SOD1 /N 5%
B fi A& (b5 sc-271014 ) T [ Santa Cruz
Biotechnology A 7] .
1.4 45

SYNS00000 #44fi7/KA% (Minipore 2A]); JCS A
HL - RSP AT (et 23 A PR A 7] )5 Varioskan Flash 4%
WK Z IEEREFRIL . Revos Bi7KAL (£ E Thermo
Fisher Scientific A #]); 63024 AU EMAM . 63022
RUSRIEIE VK . 63036 BUTH CRIITHHRIREEAL kst
HARAFD; JB-PS AVEHIHL, IB-LS ik & (RN
RABETHRAT); RM2016 RUFHEY) AN (L
PR TR AT KD-P B4 0L (T4 4
TR 28BS H PR A F]D; Pannoramic SCAN 11
RURGFRY) 39454 (3DHISTECH Kft A #)); DS-U3
g 54t (HAJRHEAF]D; ChemiDoc H e fk 2%
RICER % 248 (3] Bio-Rad A F]).
2 ik
2.1 CDB #ZX%HAIHIZ

SEH 24 R C EEARBUE S N B0,
N 8 FBERIKIG, KRR FEIES 2518
6 h, PGS FE A LA T AR T SR 88 %I FE X G
Wbk BEAE R, ToKBRERINFRK, 15305 (bR
Wk, FOERE, THEAFEN 03%, RAFTIRENR
i, 20 CUKFE&H. 4 GC-MS &, CDB %
R P EEA G AT AR TR ORER
BB AN 45.89%. 8.03%- 4.60%. 4.52%!15,
22 H. EERAYH

HEPE CSTBLI6T /1N FRAZAR 5T 253 J2 B AL 43 Xt
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FRZH . B, ERERHPEYT (10 mg/kg) 4RI CDB
FEROME . KR (73.6. 36.8mg/kg) 4, FEKIM
T T B AT AR RSB0 R S e B 45015, CDB #£
R 3% ILALEE 80 SR H KL . /N ERUIE B
PEMESE 3d JE T4 ig 4524 (20 mL/kg), i IR AL AIAR
R ig SEARHA 3% 5K 1L AL 80 A HEh/K, S
25 16d. THZE 13~15 K, BRATIRASLRZA
/NEAEEH ip 1 mg/kg LPS (20 mL/kg) A, &5
BEATAT 2K, AR5 R /N B, R BE L If 43 &9 1f
T, HAEVK G LU R4 fafg Ty 2 21
2.3 TAFEMR
2.3.1  HEKMLFNEL (sucrose preference test, SPT)
BN REIE U 225K 24 h, #ES 1%FE/KIH
MaigAOmIER e iE, BT BRE 1 Aaig
AR 1 ASFEANH, 20 383 2 ANKIRIALE, LU/
B 4 h PIBE K L 24 VP 4R bR o
WK AR 17 28 = WK T R R S AT
2.3.2  BRIEVFIKSLL (forced swimming test, FST)
SEYGHT 24 h BHATIEARRK L, TREEKIR (24+2) C.
F4 N BN IZE B I3 2 Y 46 TH 6 min, FT 2 min N
ANBRAE L], 1E3SE 4 min /N R EBURE) A .
KFH SMART 3.0 BHF3EAT £ 4 R AR -
2.3.3 B JESLEG (tail suspensiontest, TST) /)
BBH 3 e | bl efE B t, FESHE, M
BAEIFUR T 6 min, T 2 min A/ BROE NN AL,
ILR/NRJE 4 min BTN, DA/ BR DU fi R
AR EFHFLNbME. SKH SMART 3.0 #Fik
ITHHEREE
2.4 MNRMGBERFEEF IL-18 1L-6 7K F4&7
ANRAEMERFE 1h 5, 3500 r/min &0 15
min, 7B I . HRYE ELISA 377 &5 B 5K 0 /N
SR MY IL-1p A IL-6 Ko
2.5 RIS EREK TN
ANREUIL S SEEPEVK & ERIBOE S5, B
—80 ‘CUKAEIRTE. FREL 20 mg ¥ 5 4 40 AAH R 1k
7, KA, 12000X g B 15 min,
I3 s F BCA 20t Byl AT 85 A i I
o AR UL A ZH 2L EiE SOD iE
J MDA. GSH /K-,
2.6 FEZAEMNNFIED CA3 X/RRMAHE
BARERT 4% 2 RHEHEE, 2685
PR o VIR Wi 27K Ja AT R RR 2 kAT P S 2
2, A5 PBS B (pH 7.4) Wekk. ALEm

JEIN B R GHKF, e 5 153 ] 30 min,
SRIGHIN Tba-1 RIFPUA, 4 CHFEILR. PBS ¥k
B R IMAZOE ZHEOEHF § 50 min, PBS Jiik/5 1
Jin DAPL G5 E 10 min, FRKH PBS P mADL
FOCEEKE B e YA BT O R N
SIERAERE, DAPL Jeth 4 iz 75 LR AN UK
TN, BHMERIEANLDE. KA Image T #FE
7oA, XK AT A AS Bk IR A B BA
H R 6o E (integrated optical density, 10D)
DL AR R A CAREA), it 57 ¥ 5% 6 g g
(average optical, AO).

AO=IOD/AREA
2.7 REZERERMNNRED CA3 XHE TR

BUNR AT 4% 2 R R [E E, 20, J)
F G I 2K, TONTIFA 50 “C A 1% B 28 i i /K%
W et 45 min, KPR R Gett. BRI R H] 4
TR, KBEJERET, —WAE S ML R
B ANRIED CA3 XTG4, 2 )e
IOk 2RI, B SR B N A Image-Pro Plus 6.0
B 3 FUAH ) ) 0 B S W B D R BRI 1)
i, LA “2.67 Wi, i AOfH.
2.8 Western blotting #271/;8 % BDNF. PI3K/Akt/
Nrf2 LA X NF-B BEHEHXEQRIA

FREU/N B Ty 2023 20 mg, N\ 200 pL RIPA %4
fife (RIPA @ 2 A BEHMHIR - BEER A 71 =98
1 Do RIEAIZRGUK F2#E 1 h, 12 000X g B
15min, HU L&, BCA SIEEAWKE, IAE
BRI S DGR AR . EARERE T
Jor Tt B AN - SR T A I e e FELUK, % % PVDF S,
Hi)E, 4 CHENME—PudR, 52 RS
WE b, BEMSTEBR R KRG G, R
Image Lab #4434 p-PI3K. PI3K. p-Akt. Akt.
Nrf2. HO-1. SODI. BDNF. p-p65. p65. IL-1B.
Iba-1 B FRIA.
29 ZItFESH

i SPSS 26.0 Fiit Ao s, #idis LA
X + s Fon, TR ER A& IEAS A 6 FH LR R 07 2
787 (One-way ANOVA), FEIEZ /AR £ FH3E
ST T

3 #R
3.1 CDB #E%Hxt LPS i5SHIIEMENRITRE
AL

N 1 poR, SXPHRALHE, BEAYZH N BB K
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#*1 CDBZEXHAX LPS FFHNRINEFFITAMEMm (X£s,n=12)
Table 1 Effect of CDB volatile oil on LPS-induced depressive-like behavior in mice (X + s, n =12)

2151 FilE/(mg-kg ™) KR %/ % FST s [al/s TST Al [al/s
pagit — 84.1416.69 123.65+31.75 92.891+43.64
Y — 53.36£6.00 193.76 £33.06"* 162.454135.73##
CDB K 36.8 70.4248.48™ 200.55430.24 123.30430.90

73.6 72.304+11.75™ 120.014+17.97* 114.89+47.23*
SRR E T 10 71.48+8.32" 191.55+39.60 116.96+47.75

X HRA4LLE: #P<0.05 #P<0.01 ##P<0.001; HHBALLE: *P<0.05
*P<0.01

P<0.05 *P<0.01 *P<0.001 vscontrol group; "P < 0.05

iR B B % (P<<0.001), FST. TST HIAZh
[ IEK (P<<0.001), KB ip LPS [ FEUN R
PRUBRE R R BB =, 44T NI B, fF
S BIIARRAAT R I . SRR LR, BA
HNRBE KRB R F . (P<0.01), TST A3
I A B 455 (P<<0.05. 0.01), CDB %% &7
w2 FST A3t [a) 5 E 4450 (P<0.01), X B CDB
FER M RE B S AREEAT N
3.2 CDB #EXmxt LPS iF SHIIMNAME /R I5E 2
JEEFKFHI S0

Wk 2 fio, SR, AR/ Rk
IL-1B F1 TNF-a 7K EZ M (P<0.001). 54
HELH, CDB & & 5f & 4H /N IL-1B.
TNF-0 7KF &3 EK (P<0.01), EhERMILITA
TNF-o 7K ZE FEK (P<0.01).

*P<0.01 *"P<<0.001, FE[H.

P <0.001 vs model group, same as below tables.

#*2 CDBi#FE%M%} LPS FSHHIARFE R M IL-1p F0
TNF-a 7K RIS (X+s,n=6)
Table 2 Effect of CDB volatile oil on IL-1p and TNF-a in

serum of LPS-induced depressive-like mice ( X+ s, n =6)

M FE/(mg-kg )IL-1B/(pg-mL ™) TNF-a/(pg-mL™")
payiist — 12244250  29.48+7.02
it — 32.48 £2.60"# 82.46+18.68"
CDB # £ 36.8 23.49+3.78" 48.08+12.54™

73.6 20.671+4.14™  40.06+£6.60™
HERE T 10 29924290  44.00+11.99*

3.3 CDB #EXmx} LPS i SHNEME/NRED A
LF AN KRR

Wk 3 i, SR, SR/ NI
MDA /KR ZHn (P<0.01), GSH /K°F & SOD
R ERK (P<0.05. 0.01), 7~ LPS AlES
ANER AR R EAL N R I . SRR LS, CDB

%3 CDBEXLBx LPS i SHHIEME/NFRED4EL MDA, GSH 7KK SOD SEMHAISN (X+s,n=06)
Table 3 Effect of CDB volatile oil on MDA, GSH levels and SOD activity in hippocampus of LPS-induced depressive-like
mice (Xt S,n=06)

2H ) flE/(mg-kg ") MDA/(nmol-g™") GSH/(umol-g™" SOD/(U-mg™")
papiS — 9.44+2.33 17.05+4.16 13.45+2.08
Y — 13.3941.49% 8.75+1.87* 9.1441.83%
CDB # & i 36.8 10.56+3.43 12.79+5.88 10.57+1.96
73.6 9.98+1.21" 18.624+2.71" 12.06+1.87*
R IEIT 10 9.77+1.25" 17.68+5.38" 12.27+1.39"

R AR ER R PG VT 4H MDA KF35 %
ik (P<<0.05), GSH /K*FJ SOD &5 537t &
(P<<0.05), #27~ CDB # & i Gedifi| LPS 53 1%
NI N
34 CDB #EX%mxt LPS FSHHIEHNRED
CA3 X/ RAABREFR ST Iba-1 FRIX AR
Wik 1A 4 s, SXTHRZ LS, BRI /N
IS CA3 X Tba-1 KA R EH N (P<0.001), #2
7v LPS B H 80 AR /N i Jo3 20 gl s AT 51 S K
PR SR, HETSUE/NRIAT R R . GRAA

LA, CDB # R i sl s 4 A SR R e T VT 4/ Rt
5 CA3 [X Iba-1 RiER#E T (P<0.05. 0.01), &
B CDB 4 & i RE A 23| LPS 5 3 A4 J0E .
3.5 CDB #EX%:mxt LPS FSHHIEHNFED
CA3 X2 X/ AR RN

WipE 2 f1k 5 fion, Sxtiaa b, HAig /N
S CA3 XJER/IME A0 HEZERFK (P<
0.001), #E/R AL /NS CA3 X#HZ oA B4
SRR R, SBA2HEDS CA3 X B K/ME AO
IR EFIL (P<0.05. 0.01), FH] CDB %X
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DAPI Tba-1 Merge F 4 CDBEZEX M LPS iF SR NERED CA3 X
Iba-1 FRIBMFM (Xts,n=4)
o Table 4 Effect of CDB volatile oil on Iba-1 expression in
O CA3 region of hippocampus of LPS-induced depressive-like
mice (Xts,n=4)
fz) 2H 51 &/ (mg-kg™) Iba-1 FKik
it HE — 7.15£0.29
it — 35224332
CDB 36.8 22.40+3.68
CDB ﬁk@] 73.6 11.284+3.43"
368 mgke ERRR LT 10 13.50+4.08°
;3;3;3 ?‘Wffml RERSH B2 Tl -
.6 mg-kg — LU s . N N
3.6 CDB &% HXT LPS iESHINEMENRED
BDNF. PI3K/Akt/Nrf2 5 NF-xB BEEXERE
ERRRSRIGTT

1 CDB#X%#Hxf LPS S/ NRIES CA3 X
Iba-1 FIXHIEM (X 200)
Fig. 1 Effect of CDB volatile oil on Iba-1 expression in
CA3 region of hippocampus of LPS-induced depressive-like
mice (% 200)

s S0'um. ) 50 pm

A ]

PSS A ) pdls o P p.*
CDB # i 36.8 mg'kg!  CDB il 73.6 mg-kg™!

v b=

Wi 3 ik 6. 7 Fon, SxTIEZLE, BRI
/NS ZHZ BDNF 8 HRIAKPFREFK (P<
0.01), $&7~ LPS 53 1/ BRAMARAE A B i 20T, A5
RUZH /N R T 2027 p-PISK/PI3K. p-Akt/Akt. Nrf2.
HO-1 fi1 SOD1 4 [ K1 /K T 14 B & B A% (P<<0.05.
0.01. 0.001), HRE/EEAIL /NG PI3K/AKt/Nrf2 & %

Sana : - Sopm . .

2 CDB #FEX& Mm% LPS FSHHIEENRIE D CA3 XRRR/MERISINT (X 400)
Fig. 2 Effect of CDB volatile oil on Nissl bodies in CA3 region of hippocampus of LPS-induced depressive-like mice (x 400)

5 CDBZEX MM LPS iFSRINEH/NRED CA3 X
R MEARISNE (Xts,n=4)
Table 5 Effect of CDB volatile oil on Nissl bodies in CA3

region of hippocampus of LPS-induced depressive-like mice

(Xts,n=4)
A5 7 &/(mg-kg™) AO/%
X B — 2.10£0.35
it — 0.79+£0.13##
CDB #% i 36.8 1.45+0.48"
73.6 1.75+0.35™
R E T 10 1.424+031"

WA, SRR A K BN RIS p-
p65/p65 H It Fitass, IL-1B Al Iba-1 & HAFKIEKT
BETE (P<0.01), BRI/ IS %

iE . SRR LR, CDB % & i 71 & 41 BDNF Al
PI3K/Akt/Nrf2 J# AR E HRIXRE Bl (P<
0.05. 0.01), IL-1p Fl Iba-1 FHAXIEKFHEE T
W (P<0.05. 0.01), #2&7~ CDB # & i G i 5
PI3K/Akt/Nrf2 15 ‘5 B% & 4 P AR F IF 4] i
ZRNE, TS BIPUHIERFEAT 9 H 1
4 g

EIBECPRTZ BN CDB &3 T IhREZ AT 7
Bt Fe A5 SR A I L5 38 28 BB TR 1 B A 24 RS 1)
77 J7 S ATARAR, TS MR AAT,
AR AR R, B AT A
FLCUIESE CDB X CUMS B Zh WA [ 4 FIPLHi AR
YER, YERMLE] S T 5-HT BDNF /K7 K EY R
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Ffw-gE AR5 B Chypothalamic-pituitary-adrenal ,

HPA) HhDjge ik A kU220, RS 2414,
fif 3 MRAWIWIE R & BN FEE, A ETE
WA N SR G ARANARE A RT3 R LA
R 5 i id M febee,  REbRos 5 R pi e R 4t
SeAAAH ELAE F T 25 2 T A FE AR IR A (22231,

GC-MS 73 Hr & B CDB ¥ 50M F Z i U Ad e A N
(LTI i N b i S w8 1Y 5 3 e O E S B i BO K il
N T A IS0 « $ ] SOAE R BRI Ao 22
TCIR T8 F R ARG E F R IENS24, SR
CDB # &M F] fig /& CDB HiM AR E K4 £ 24
MERALz —. BAh, BREHATH OB K MR SL5s
CLR W] CDB 44 & i fr 0 AR 7 F I K 4% 5 0
Nrf2/HO-1 B&AR AT AL NE ¢, A0 NS
L PIENAH KR, W BN NS BIHIHRE K
AR EREE R . OB AR IE I F AR FR 3
VIR ER DB AIAIRE 8 R 2245, i 33 Il
WO INASFEAT R, BRI 32 3 1 n e,

1M LPS 353 H AR FEAT Xt sh ) B 3235 3052 A
R H 2 PP K)o e I HH A BN R
Horb LPS B AH X S S WS 25 BT A/ E F S5 40

PI3K- - ~ “ 8.4X 104
v -

p-p65|—- g.— - 6.5X 10
pGSI—” & e | 6.5% 10
ek g g SR SN | o0

Ak [ W —— 5. 10°
HO-1 [(— e s w— | 2.8%10°
SODI [ e e S | 23%10°
L[5 e M & oo
Tha-1 | - — —| 1.7 10¢
BDNF [WE R S 1 10°
Bactin | WS S w— — | .5 < 10
GAPDH | a— a— | 3.6 10"
Xt B EFRPEYT CDB ¥R
3 CDB #X 5} LPS SRR /)N R85 BDNF,
PI3K/AKt/Nrf2 5 NF-xB @8 E R FIEHNEMN
Fig. 3 Effect of CDB volatile oil on protein expressions of
BDNF, PI3K/Akt/Nrf2 and NF-kB pathway in hippocampus

of LPS-induced depressive-like mice

# 6 CDB #E% Mm%t LPS i5SHHIERH/\FRi8 S BDNF LUK PI3K/AKt/Nrf2 EAFRIXMFM (X +s,n=6)
Table 6 Effect of CDB volatile oil on BDNF and PI3K/Akt/Nrf2 protein expressions in hippocampus of LPS-induced

depressive-like mice ( X £ s, n=6)

Al T/ FEAMIRERE
(mg-kg™')  BDNF/B-actin p-PI3K/PI3K  p-Akt/Akt Nrf2/B-actin  HO-1/B-actin SOD1/GAPDH
payiict — 1.0040.00 1.00£0.00  1.0020.00 1.00£0.00 1.00£0.00  1.0040.00
T — 0474+0.11%  0.724+0.12% 0.38+0.11%  0.41+0.11%*  0.58+0.14" 0.73+0.15%
ERERHE T 10 1.044+028"  1.184022° 1.07+£024™ 1.11£025"  1.244032" 1.584+047
CDB & 73.6 1.064+0.26"  1.13+020° 1.13+£029" 0954025  1.20£036° 1.7040.54"

R7 CDBELHMIRED NF-kB. Iba-1 LUK IL-p ERFTIAMFM (XLs,n=6)
Table 7 Effect of CDB volatile oil on NF-kB, Iba-1 and IL-1f protein expressions in hippocampus of LPS-induced

depressive-like mice (X £ s, n=06)

H N _ FAMXRERE
L5 /(g kg™ p-p65/p65 1L-B/B-actin Iba-1/GAPDH
pagit — 1.00£0.00 1.00£0.00 1.000.00
it — 1.85+0.61 1.63+£0.14% 2.61+£0.56%
ShEH T 10 1.36+0.49 1.02+0.26" 1.47+0.47"
CDB ¥k 73.6 1.19+0.38 0.9840.32" 1.4440.32"

| JERE N K SR o AHIE T £ R AT LPS 53 (41
RN R, BE— P HRTT CDB # A AR
PEF K LTl PIBK/AKUNTE2 155 18 H M 520 5%
RE SR N IPERILED, 2 CDB #8 K M IR AN WF 7124
SE - E Ao

LPS 53 B ARAE B AL O 2 30, ip
LPS A] 51 a0 ML ik B s lE PR A, R s
2 JAEAN BRI, B H BB AR IR AR 260281,
AHEFCLIRAR ], ip LPS TS/ SR AR AR Y,
/NSRS BB K R 4 2 B, FST A1 TST IS ]
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BB AE K, $ROREARIh. Ak, AN DA
20 MDA /K FFHE, GSH /K FA1 SOD iFPEREK,
EIVEARBFOIRES s BEAL/N R MIE TNF-o. IL-18 7K
S, N AN AR, S A R 5
/NI CA3 X6 F/IMAT 2%, HA B TR 14 T
A, HMEITTEERG, MEnhiidifh. W%
TR 52 ISR AN SR I R 48 A SR, AT 5] A2
IR e T, B S HARFEAT A R AE A
Ko WEFERIL, it CDB 5 & I RTALEE, AERA
PP AL N B R & TR AR 0 7, PR S
MDA /K°F, #& GSH 7K°F K& SOD ¥itE, M4
PO R FRARIMTE TNF-a. IL-1B /K7, $0H1HE /)N
B2 I 2B B 8, THies CA3 X B /M AO M, &
FERR 2RI ER . CDB # K AR IIREH 2L
HCEE RN R AR FEAT Sy, T MDA GSH.
TNF-a. IL-1p 7K-FA1 SOD 354, FF8hnis D e Ik
ANMEECE, HHHE D Tba-1 ik o BIHE— 2 RIHLHI
WHoeHr, IR ZBUEX AR CDB K M &
(73.6 mg/kg) HIIFEATE R H X PI3K/AKYNI2 15
5 R I A

Nrf2 25 8 A RO 22 98 95 25 DIAH S 1 2R
1, Nrf2 7R DNA #5455 3¢ R B SRS,
H. Nrf2 G875 BDNF 5 IL-10 K IFAR4/E F 2930,
BDNF {EAM&E FR R A F 2= 2] idiz
PRI YE A SR, W FCUE SR E B i D
FIFTZ B2 2 BDNF 332 B & B, vl E il IR
CWARE AR BhRbR 2 — . BALRBR AR &5
N2 ZEHH], 5 PI3K/Akt 15 530 & 4041 AH
5%, M PI3K/AKt-Nrf2 38 i i i 3 S A 1
WS, N 2T NF-«B 5 5@ B a0 A 5T
KW, LPS M B A /NRESHHF p-
PI3K/PI3K. p-Akt/Akt. Nrf2. HO-1. SOD1 #| BDNF
(2R FIRIE & B SHERALE, CDB #k
M BRI E AREEHE LR, JEHERK p-
p65/p65 KLy, W ENHHE AL Iba-1. IL-
B BRIk, #&7 CDB #4 & il o] Gt 0% PI3K/Akt/
Nrf2 {5 S BB mPUEER, I3 NF«B 55
TR PR R AR PR 8 I S L TS A AT E

IeAh, BTIWE LR CDB 5 & TE 46 mg/kg.
23 mg/kg FIE FHEE AT OB BALK R A K iFH
AOPER,  AHIETE H s R B 20T 25 i 5o/
LA 2775 73.6.36.8 mg/kg, 24 TR A= 255 24.5.
12.3 g/kg. 1% BRI AK T 0T 0T 5 B K L) CDB A4

THEEE AL CHH#ERM B A —BD FHBIE

(50% lethal dose, LDso) HIFfIE, MFAIENIGARH

FIFE 1554 5, 424580 851.4 g/kgl2. SLIG TR

kN B — RO R W W AR O, AT AT

FEH R ) CDB 5 A )& 2 4y o
£i L, CDB K MBESE LPS 7531/ AW

HEFEAT 9, BN, CA3 X Je R/IMARI & R, R

e R, VR A% S H T PI3K/AKt 15 %5

WG Nef2/HO-1 {5538 8%, $#2# GSH /K P K

SOD i1, BEAK MDA 7K RAEHTE AR AT %5

PR3 — 500 NF-kB 15 5@ Bk, 015 MR

PR SR A e 2 ROE S A Ko ABLASHIE FT R

A5k FH AR S 41 1 771 BEL iy < B B 19 3R 08 IR BEAT B 1 B

IE, Ja SRS A I BT RER AT I, LU CDB

PGS S A N SR 28 SORERE A 1R 705 B LA o
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