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(Abstract] Objective To evaluate the intervention effects of Xiangfu (Cyperi Rhizoma) volatile oil on postpartum depression
(PPD) and to explore its relationship with hippocampal neuroinflammation and the Toll-like receptor 4/nuclear factor—-x B/NOD-like
receptor pyrin domain—containing protein 3 (I'LR4/NF-«B/NLRP3) signaling pathway. Methods Network pharmacology was used to
predict the potential targets and enriched pathways of Xiangfu (Cyperi Rhizoma) volatile oil. Female C57B1/6 mice were randomly
divided into normal control group, model group, Xiangfu (Cyperi Rhizoma) volatile oil group, and fluoxetine group, with six mice in
each group. Except for the normal control group, PPD models were established in the other groups by abrupt withdrawal of
hormones following hormone—simulated pregnancy. The normal control and model groups were given normal saline by gavage, the
Xiangfu (Cyperi Rhizoma) volatile oil group received Xiangfu (Cyperi Rhizoma) volatile oil 50 mg/(kg-d) by gavage, and the fluoxetine
group received fluoxetine 10 mg/(kg-d) intraperitoneally, for two consecutive weeks. Behavioral tests were performed to evaluate
depressive-like behaviors and drug intervention effects. HE staining was used to observe hippocampal pathological changes. ELISA
was used to determine the levels of inducible nitric oxide synthase (iNOS), cyclooxygenase-2 (COX-2), tumor necrosis factor-a (TNF—),
interleukin-1B (IL-1B), and interferon—y (IFN—y) in serum and hippocampal tissue. Immunofluorescence staining was performed to
measure the positive expression levels of NLRP3 and cysteinyl aspartate-specific protease-1 (Caspase—1) in the hippocampal dentate
gyrus. Western blot was used to determine the protein expression levels of TLR4, myeloid differentiation factor 88 (MyDS8S),
phosphorylated nuclear factor—kB p65/muclear factor-kB p65 (p—p65/p65), tumor necrosis factor receptor-associated factor 6 (TRAF6),
NLRP3, and Caspase—1 in hippocampal tissues. Results Network pharmacology analysis showed that the targets related to Xiangfu
(Cyperi Rhizoma) volatile oil were mainly enriched in inflammation-related signaling pathways, including Toll-like receptor, TNF,
NF-«kB, and NOD-like receptor pathways. In the animal experiments, at week 0, there were no statistically significant differences
among groups in sucrose preference rate, forced swimming immobility time, or tail suspension immobility time (P>0.05). At week 5,
compared with the normal control group, the model group showed a decreased sucrose preference rate, prolonged forced swimming
immobility time, and tail suspension immobility time (P<001), increased levels of iNOS, COX-2, TNF-o, I1-1B3, and [FN~y in serum and
hippocampal tissues (P<0.01), elevated positive expression levels of NLRP3 and Caspase—1 in the hippocampal dentate gyrus (P<
0.01), and upregulated protein expression levels of TLR4, MyD88, p—p65/p65, TRAF6, NLRP3, and Caspase—1 in hippocampal tissue
(P<0.01). Compared with the model group, both the Xiangfu (Cyperi Rhizoma) volatile oil and fluoxetine groups exhibited increased
sucrose preference rate, shortened forced swimming immobility tissues and tail suspension immobility time (P<0.01), reduced levels of
iNOS, COX-2, TNF—, I1~1B, and IFN—y in serum and hippocampal tissues (P<0.01), decreased positive expression levels of NLRP3
and Caspase—1 in the hippocampal dentate gyrus (P<0.01), and downregulated protein expression levels of TLR4, MyD88, p—p65/p65,
TRAF6, and NLRP3 in hippocampal tissues (P<0.01 or P<0.05). Additionally, the Xiangfu (Cyperi Rhizoma) volatile oil group showed
decreased caspase—1 protein expression (P<005), while the fluoxetine group showed a decreasing trend in caspase—1 protein expression
without statistical significance (P>0.05). Conclusion Xiangfu (Cyperi Rhizoma) volatile oil may exert antidepressant effects on PPD
by inhibiting hippocampal neuroinflammation mediated by the TLR4/NF -kB/NLRP3 signaling pathway, providing experimental
evidence for its potential as an intervention drug for PPD.
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F 20 g 4 % - 1B (interleukin— 18, TL-1B) (%% 5 .
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100 g) o FITAH% e A A (0 Bl B L RE S AR AT
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A, FLA A5 2 /N B 2 32 U B 52 K2 B O 4 VTBR A
JE I T 5 190 86 8 LU 2 B RR I S, 38 74 10 000 Rl
BN T 2 52 B9 S 45 FL 045 T 50 24 VI bk O 55 2% i
YRAE IR Z a6 B ST AR AR, A VT I B 52
Rl AR T ZH 20, £R B8 O L Sy O 48 e 4 . AR5 8
) % 38 A B A U R W Sl R BT v AR AR
S WK W e 0 R A 1B 2 5 d IR R R E B
55 JE A B e A

B Je o 22 3N RUEAT ) 23 d B AL B L
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(BT 0.1 mL Hil, 35 02 mL), BEADUE IR o 013
FAF )5 7 KA HACESHHEZEFE 50 (T 0.1 mL
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24 K452 B I )5 3 2 RIRGE (B0 Sk =
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EEIEERY o EE R AT A 25 X8 2R
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J& (oral bioavailability, OB)%&F8 45, A& 07 1% A 1
BLE N OB=30%H. DL>0.2, B {# ] PubChem %X
5 % (https://pubchem.nchi.nlm.nih.gov/) , H F Ki &
s waiffE R .
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T3 RN AT Y R Bk A o3 i R G AT
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AL B R B B2 U M 3z Bl (4 I )
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1.2.5 HE 3t B 10% H B 1 6 /N 5O 55 41
LR BEAT K A L A A A D) A
(3~10 pm) & T2y 40 CHKREF, BT EHITHE
Yete, WS 7E AR T AT D A SUR A K A
1.2.6 ELISA £l Ab3E/NRUE, Tk FoRAEHEE 240
SURNNLTE FEAS F T 3 — 254307 . SR ELISA kil 245
Wy 19U 4% 28 /0N BRUIAL T AR o 24 40 vh S8 0 A B iN-
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1.2.7 Western blot 208 AbSE/NEUGE , Fok LECH:
WS, B SUE A, IR BCA 00 % 24 #%
WP E A, Bl SDS-PAGE K/ B8 11, 4%
JE 1 B 55 A2 5] PVDF BE Bt ] 2 3 1A
1 h)a, BEaMET 4 CH5UT—-MEEn. 4
Pt TLR4(1:1 000) Hdt MyD88(1:1 000) It p—p65
(1:1 000) bt p65(1:1 000) Hht TRAF6(1:1 000)
ST NLRP3(1:100) %4t Caspase—1(1:1 000), HI
PBST Uk 4 W e, MR 4k — B o U5 43 ) Jin A A8 Bz 7
R HRP ARic Il E40 4 1gG =40 (1:5 000), T3
HIEE 1 h, WA RO &KW NS0 KEE ,
SRR A REAS Y B KB L E

1.2.8 Tty it s o a Y R I NL-
RP3 5 Caspase—1 HZIA . K/ Ui D 2H 2L E 7%
B VA (5 pm), JFE TR AN A E, H
PBS iUk 2 W K A& T & 0.03%i5d E AL A
80% H BV Wi rh AR BE 30 min, Fifi 5 7% 0.25% Triton
X=100 F1 5% i1/ 2 110353 B AR E T 2 he
U PBS 1B UE 2 Ik, A NLRP3(1:100) F1 Cas-
pase—1(1:100) ,4 CHH I, PBS #pk/a, A
FITC bric 4 $t 1gG (1:200) fil TRITC #5ic /) BT
IgG(1:200) , FHf4k 37 CHEF 1 h, DAPI HF41AE
Yo, 0 F RO GHEAT L ABR — BT S5 h
BRI XS B DL g6 E S S e i e e v R IS
il PR 2% F) G 3R 45 B ARBETE 400 A5 IBOK T UREE 40 i
o1 TRITC 155 (NLRP3) FlAZ K 40 i 5 o (49 FITC {5
5 (Caspase—1) 78 AH [F] iz DX P4 36 B 22 4> 0 7 0 s
F A 2R 3K T AR K F o 0 R TR B PR PR R A T
R L SRR L], BRPE R A R DA T AT
B PH M 3R 3K 3 (% ) = PH % 3 38 T FR /0 B 3 T FH x
100% .,

1.2.9 ZGit2=5r#8r  KH GraphPad Prism 9.0 #17

Bl b P S G oM o SR DL “xas "R, PILLIE] [E
R T ¢ K50 5 22 20 ) Lo B8R T B BR R 5 22 40 i
(one—way ANOVA) ,JIF#E4T Tukey SFIGH 5, SEit
F W FNELL P<0.05 AhRif,

2 /R

21 AYBEESHY-BS-BEWEE

i 3 TCMSP i & DL A1 A2 90 R (OB) =
30% KM (DL)>0.2 N i vEbr i, %55 & Y 9
Pt B EAL A 8 . A PubChem 035 i 3646 R 71 5
LA A WIXT R 4 718 ASVEEAE R IE A DL 7= J 4
AR R K81, AN GeneCards 5 CTD %4k & 3k Bt PPD
FHOCHE IR B I 5 485 B A 40 i IOsg B s, 6749 31 44
ASLRI AR . Bl S Cytoscape 14 £ 24—
JI 53— W8 A D 2 AT WAk B RO A o B L v
TERE R Z B AR EAE T . TEILER 1 & 1A-1B,
2.2 GO 1 KEGG B

i ik KOBAS 7541 5 X i 16 48 15 1Y 44 4>
FEHE ST T e R 38 s AR 40 BT . KEGG 8 %
I3 MR X SEHE 5 7E MAPK {5 53 % PI3K-Aktf
I NF-«B {5538 08 120l B Toll #3215
5 B AAEPE I Al IR B4 ONOD B A2 AR A
SOl AR E LN TCF-B F 5@l h B ¥ &
. GO AW A T R B, 30 LR A 25 RAE R
T 40 PR A S A SRR IR AR G 4R
J R R 22 B8 A 5 1A 538 % NIK/NF-kB {5 5 i
6 0 T 1 A A0 R T R | SR B R A S
TLR4 {55l B S B VAR G, TR UL 2A-2B,
23 FEMELRMFAIT PPD HE/NRITHAZETHL

sl

FEEE O J& % MR 4] AT 4] 7 BRE 2 RN 906 7T 4l
/I BRI 7K D 236 58 368 T kR Bl s i) B B R AN 3
) LA, 22 S T g it 22 3 L (P>0.05), #1265
JE 5% HEZERH B, BT /)N B 7K D 4 % o 3 FRAIR
(P<0.01) , [ 58 38 9ifF Yk AN 30 B 8] F A2 B2 A B s ] J.
FHHEK (P<O01), SHRIZE AL , B SRR R0 7T 4 A0
KA 1R 8 25 7 (P<0.01) | HL3 30 3 vk A R A
I ) A S 45 56 (P<0.01) , TEULIEI 3A-3C,
24 BWELMZ PPD HE/NREEESHZM

HE 425 5 o), % B 41/ BURE 5 0 28 e HES
REAT AR BRI L) B S R/AMER TR
20 IR B TR G 25 A i A A HH B B A 2



2026 455 46 £ W1 R TP s 24 K2 244 hitp://hnzyydxxb.hnuem.edu.cn 1101
x1 BMHEERS
Table 1 Active components of Xiangfu (Cyperi Rhizoma)
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