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Research progress on treatment of mental disorders with Lilii Bulbus
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Abstract: With changes in environmental and social factors, the number of people suffering from psychiatric disorders has been
increasing year by year. Modern medicine utilizes antipsychotic drugs for treatment, however, long-term use of antipsychotic drugs
can cause various side effects, such as insomnia, dizziness, nausea, autonomic disorders, and other adverse reactions, as well as make
the patient resistant to the drugs. As a common medicinal herb for the treatment of psychosomatic diseases, Lilii Bulbus was first
recorded in Shennong’ Classic of Materia Medica, and is mainly used for the treatment of yin deficiency and dry cough, palpitations
due to deficiency labor, insomnia and excessive dreaming. In this paper, we review the research progress of Lilii Bulbus and its effective
chemical components in the treatment of insomnia, depression, anxiety and perimenopausal syndrome and other psychosomatic
disorders. By regulating monoamine neurotransmitters, improving intestinal flora, regulating the hypothalamic-pituitary-adrenal axis,
and alleviating inflammation and oxidative stress, Lilii Bulbus exerts sedative and tranquilizing effects, which is potentially valuable
in the clinical treatment of insomnia, depression, anxiety and other psychiatric disorders.
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Fig. 2 Lilii Bulbus and its compound formulas in treatment of mental disorders
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Table 1 Steroid saponins

EIkEl EY SCHR
1 FH&HD 20
2 @[AEHC 20
3 EXRBED 20
4 36-TJF TEEALENE 20
5 FHAHB 20
6 FHAHA 20
7 FHAAHE 20
8 ITHAHF 20
9 THAHFqt 20

10 FHAWEqt 20
11  3-O-B-D-Glucopyranosyl betulinic acid-28-0-B-D-glucopyranosyl-(1-6)-3-D-glucopyranoside 21
12 3-O-B-D-Glucopyranosyl betulinic acid-28-0-p-D-glucopyranosyl-(1-6)-p-D-glucopyranoside_qt 21
13 solasodine-3-O-a-L-rhamnopyranosyl-(1—2)-O- B-D-glucopyranosyl-(1—4)-B-D-glucopyranoside 21
14 26-0O-B-D-glucopyranosyl-nuatigenin-3-O-a-L-rhamnopyranosyl(1—2)-B-D-glucopyranoside 21
15  26-0O-B-D-glucopyranosyl-nuatigenin-3-O-a-L-rhamnopyranosyl(1—2)-B-D-glucopyranoside_qt 21
16  26-0O-B-D-glucopyranosylnuatigenin-3-O-a-L-rhamnopyranosyl(1—2)-O-B-D-glucopyranosyl(1—4)-p-D- 21
glucopyranoside
17 26-0O-B-D-glucopyranosylnuatigenin-3-O-a-L-rhamnopyranosyl(1—2)-O-B-D-glucopyranosyl(1—4)-B-D- 21
glucopyranoside_qt
18 brownioside 22
19  deacylbrownioside 22
20 FEHAEHI 22

3 BAETEFEFEUSMNLFSED

Fig. 3 Chemical structures of steroid saponins in Lilii Bulbus
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Table 2 Relative molecular weight, composition and proportion of monosaccharides and major linkages of Lilii Bulbus

polysaccharides
G4 X TR SRR LB LR Sk
LP 1.10X10° Glu —6)-0-Glu-(1— 28
LTP 3.43x10* Glu —6)-0-Glu-(1— 28
LTP-1 5314 Glu-Man (28.8 : 71.2) —4)-0-Man-(1-. —4)-p-Glu-(1— 29
LTP-2 1205 508 Rha-Ara-Gal (14.8 :30.3 : 49.9) —2,4)-Rha-(1-. —3,5)-0-Rha-(1-. —4)-p- 29
Gal-(1—. —6)-p-Gal-(1—
LP-W 3915 Glu-Man (156 : 1) —4)-0-Man-(1-. —4)-0-Glu-(1—-. —4)-p- 30
Glu-(1—
LPF-W 1553 Glu —4)-0-Glu-(1-+ —4,6)-0-Glu-(1— 30
LDP 5.17x10* Man-Glu-Gal (10:19:1) —4)-B-Glu-(1->+ —6)-a-Gal-(1—. —3)-0- 31
Man-(1—. —3,6)-a-Man-(1—
LDP-1 4,9X10° Man-Glu (27.8 : 72.2) —6)-0-Man-(1—. —4)-p-Glu-(1— 32
LDP-2 6.2X10* Xyl-Man-Glu-Gal (6.74 : 6.28 : 765  —6)-a-Man-(1—-. —4)-0-Glu-(1—. —3)-- 33
10.48) Xyl-(1—
LLP-1 11756 Glu-Man-Ara (18.60 : 25.14 : 1.00) —4)-0-Glu-(1—. —6)-0-Glu-(1—-. —4)-a- 34
Man-(1—
LLP-2 1038773 Gal-Rha-Ara (358 . 1.00 : 1.09) —4)-0-Gal-(1—-. —4)-0-Rha-(1—. —4)-a-Ara- 34
(1—

*®3 BMEUEY

Table 3 Phenolic compounds

i &Y iR
1 2-FHAR Jh-4- 2 W5 HE 2Ry 37
TR 37

2- 5 P Jk-5- P B 1T A

K0 5

B4 BETEHEULESYNLFLEN
Fig.4 Chemical structures of phenolic compounds in Lilii
Bulbus

2.4 IR

AV BT BRI, R—RE
BIEANALEY), BHRUBRITER, A2 &1
WEEH, AT FEMPE. SEELIZ. P Rg. JLAan

B UM SR EAE HICS, A b IS A R
b, HETRIUAIAT 9 Fh, AFERKAALG . AR Al
/J\’E"*EBZ (E 5. £ O, BRE. 2-BsRRE . BL-IEM

LT P2 A IR o He FR AR KB T

El5 BETEVEELSYINLESN

Fig. 5 Chemical structures of alkaloids in Lilii Bulbus
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M5 &Y SCHR
1 B L~ 750 12k 39
2 FRoKAlBR 39
3 /NEER 39
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Table 5 Other compounds

W5 MK Ew SCHR
1 ke ke a1
2 I oA a1
3 (R)-3,7-—FI¥-1,6-3 —J%-3-BF 41
4 T M
S 1-FEA-(1- PRI O 4
6 2-F IR HR-3,7- — H HE-1,6-F 41

Zf-3-E R
7 Mk BE 42
4-F2FOR R 42
el 42
10 2-FH 3E-3- 2R FE P 1% 42
1 1Ll 42
12 RE RERR 42

10 11
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Fig. 6 Chemical structures of other compounds in Lilii Bulbus
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KRR . Si ZEBUH PCPA #J &K RUKHREA,
VAl 5-HT. £H'E FRER (noradrenaline, NE). fi
2 (melatonine, MT) KN, y-Z AT BRSZAK
(GABA receptor, GABAA). 5-32fhfiz 1 524k (5-
HTIA) Al MT ZAREFRIE, PURCT B i B9 B AR
oo @R EREH SR HE, KEWGIEFER T
Fi. ZHEPE LRSS R B A R AR Bl i %,
5-HT F1 MT 7K*¥ L1, 5-HT1A R 1 GABAA R.
NE 7KF R, "N Fe 4 s BRI 545 21 B 2. 05G%
MM H, PCPA XHEAE VMR A BRI IS 1%
SZHEHAMEEE R . el E SRR T e
JHTEFRAEYD BRI T A R IR o
3.2 HIEBYE

TR IE 2 f i LIRS AREAR,  DLRRER I I 251K
W DIz, PR, EREEYEIR S, BT
B/ FORG #IE ) PR i By S ALRE R B2, 5
EHVEE R R 2 SRR R P
PN DRe AR 8 . R R, flhn,
ML Al 24 (interleukin-4, TL-4) A] LR
SRS N 2818 B L) SRy, 30 LT R s B TS
P, TL-4 s S A AT 2 350N BT T A4 H
FRW], T eik-FE4R-H E (hypothalamic-pituitary-
adrenal axis, HPA) Fli& 120 P 730 X 2 Wi )& PR 358
B AT G S 2N i e N8 = S A G RS 5
HPA il Ty i B i FH 5z Joa 88 [ e 7 WA B I 33X 7 25
IS NEHABRE B R Im L B DIAH 5GBS R i
Tl 2 T BUMARRE A AN R R 1) B 0 i 2 A2 ) 2 L
iz —Bol, Ngud R, R s SRR E
i K2 R B 3R BRI & ( corticotropin  releasing
hormone, CRHD, fifHEfAREE S MR B PR
(adrenocorticotropic hormone, ACTH). 7EFIARIE &
Hh, T R E S R G 0, R A R
I AR HPA Bl 87 S A5 S, I B AR B

A &5 7 nlE I AT IS IL-4 A5 DA K
SPCSCE IR o SR FH 0 7 5 R fee ST o 5 M A

G5 G 1R J7 2% ST ATV K RS AR S5 R 00K BRI 37
[¥] TL-4 /K7 K K BRI DA [H3RIASY, 45 R UK,
EEAHMEL, AagEm AR HY ke 8
HEm, sRIE KA S D, M IL-4. 5 DA
TEFE: SIGNEANLL, BERED SRR
W™ SREG S o3G0, sRAE K AN SN R D, I
IL-4. #5 DA S&TH&PY Ik EHH E &5t
DREA REE BE DRSS IREAERE. AE
ERzHEE 7 MG, Rk 3 WAk, 78 GE T
) HidE: “HEUAS, HuuEmm, felaEs,
Rt B, RS K R0 B, R R AT LARURS
e, R ER” « AE. FEEE M,
THE G ANESOE, SEERIEHRENE . TEERIRHZ
01, FIRPIEARIE. ez KD 22
IR, WTUUH T EEWIRIT, KT, e
. B AR I I U P R s IR T
(brain-derived neurotrophic factor, BDNF). 3,4- %
FR GRAKCPRAGIT R B, $&nE & 5B
BT AT AT RE 5 B e b 2 38 5T RN R 2 IR A
THIRATA KO, HREFRIAE T 1 82 FIZF MK
A SRR R, Oof AR R AL 2 24 n i SR e
FARTT, MERALE IR FCA E SR EEAIRIT,
W7 R PR I BDNF. 5-HT /KPIH, BER
TR, R E A MR RIT BE AL BE 5 1R
# BDNF. 5-HT iX 2 Ff Rl 77K P4 ko1,
[EREgi2Cy/biibunl R S S PN
174, AA R AT IE S ] HPA Shid BER0E , 2
HEIL BTN E G B Hd R LSO RIEAH R
TCIH TR LR ER, AT CSCEAIAR . B Bl
AR 0, SSHT. DAL NE KPP, fI
R4 S-HIAA HVA J& 5 BUMHRAE = A %L
IS AAIIE A A% CoJod PR SRR o ST IS R Bt L v
FRZE3E BRI R A0 R T A8 4k, IR E &5 ERZ
ST 6 )G, M+ DAL 5-HT S & E#F FJt,
AR K RARZBK (neuropeptide Y, NPY) 7K-F-HHE
FFE, PEERIEEIA K Ccalcitonin gene related
peptide, CGRP) /K FREFHE . BB BEH
Z AR T SRR H R A S EH oq 2K
(guanine nucleotide binding protein q polypeptide,
GNAQ). HEfEHF CB4 (phospholipase C beta 4,
PLCB4) J [ DA K % T fe R At i o L2 i fig Y
FEEFLEE (catechol-omethyl transferase, COMT) 1]
Tk WX HAH HPA Hd BEvEa0ER, B
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HEIEEZ S B B2 NS Y GNAQ. PLCB4.
COMT 2 [X] (] mRNA #Ki%, [F] It 2>~ ik HVA
M. @8 ag e trTiE, B9 G
H|HIES 19 (regulator of G-protein signaling 19,

RGS19) mRNA MEikEFEHE, HiED CAl
(hippocampal CA1 region, CA1). {R[7] (dentate
gyrus, DG) X ] 5-HTIA & AK T EF 5. L0
7, HA MBS SR LI PPI3K-AKT/NF-
KB {5582, 7T P 18 JAK-STAT 155 @ %+ Bel2
SEFLRRIE, N Caspase3 ] mRNA Kk,

H A TR RE A R i D 2 o T B
HEH -

3.3 BRI

FEJEE F B IR — M LR B s 48 O L EE
R ERIGIR, I KERIER Z R ER, & L
HOMEKEE. EHREER, BERRE. REAEL
M Coxidative stress, OS) #7 I\ 2 5 FEAE K 1)
WL 2 —16+65), JEREn] FEmn R A T RE . IR
PEFIEALBERR AL, 2ETTT T2 OS FHAH i TL0-681,
Mg St R G BN X 2 —, I H S EE
(R R TR BL A SGI090 3 B X Hh ) /N R Jo 40 e A A2 T
Ji2 o 40 B A R 2 E I E A, AW TR AR AR
JFEASERL/IN BRI S X H i 28 J 0T 20 s R A8 48
b AT R ORI A8 A SR T T i 70

TE AR PR E ARG #2025 A B & T A
TR, BETHHAGEGEGRE S
WM. A& THHEXL A A R B
HXAE. B 2. HEAR. HEZEDHETR
LT LL BPRS EERXT 50 #l B #EE . iE3hEk
= BERERG . BOEYE SO BEERR LT VAL
SRR, WA TR ERIT A G £
JEHARTT IR, B & THAEE I T T AR
I PRI R 7 7 20 T-% BB 2H . HAMD V4316877
HEGEER T XA, HERAM™EAR KRR,

G S Y 1 Y 28O0E SR A IS T -
TR R AR FERE o ORI Z A 7R BT, 7E18 M N
T AN R 2B R R AR B A A 2 -1
(Interleukin-18, IL-1B), MTMIEI N BN A5 &
FEAT A, A A R 5 TL-1B i), ) aT DAISE %
NRAEIEREAT AU, RN, B AR R
#lig Z ¥4 (lipopolysaccharide, LPS) HillJ4m = 4=
) NO~ FISIIRZ 2 (prostaglandin2, PGE2). IL-6 Fl
PR SE R F-a (tumor necrosis factor-o,, TNF-a) 7%,

YN EIET & A 1 (programmed cell death
protein 1, PD-1, CD279) Jz HAC A& (programmed cell
death ligand 1, PD-L1, CD274) fEZAEFHfupsfazsh
R OAE, GG TR Y 2ORE S BRI AU I8 TR~
70, B S UL A R AR A N 5| S ) B AR
JEFAT NI RIS, A IS PD-1/PD-L1 )
FEAK KV I i T 28 RE AT AU 3 B 1R FR A 7K
-, AT AT DL B2 AR RSAE PR U H SR
Y] DLIE I I 2 0 5 ph 42 0 R e T 9 o AR R
DA ANHBAT Ao A2 K R AE FE T AARAE AR B o, i
Fo B 9 06 VE K T g B R e 45 R R B R ik R
( synapsin-1 , SYNI1) 1R fik J5 B % & H 95
(postsynaptic density protein-95, PSD-95) HJRiX,
KIL SYN1 Hl PSD-95 P53 i i i & T % F
F Western blotting VA T BE £ [ R s FEI 85 A
(synaptophysin, SYP) FIIA 1Rk [ 92 fi AH O¢ 2
(synaptic GTPase-activating protein, SynGap) I
ik, 455K SYP Ml SynGap Fik s FREIS!, 45E
UER, BRI AE 2 G AR K BRI £ SR
HOFEAT 9, REERAbanils, BEMR A SYN1. PSD-
95. SYP. SynGap & [ I#iX.

34 BER/ZHIEZEEIE

Bl 4 22 ) 25 A AE AR BAR = 27 vh 4 FR Oy B 4
HIZEAAE, WIVERA ALK, 25K, K
PRESEIREE, BIRE M I BB
THAITE S OIEFRRIR., BI85 R5E . IAREZFINA,
H T L EL AT, UPRDIRROR, HHIMERES)
BUEIRD, BUET - - O S R B A )
SPAT O, R R B 3R A TR S S R %
JE 25 DIRET ),

H A E 0780 Ses AT N R K, R
WA 77, nTCAGGE . SRR A A BHSR B 1E FE
Ko AEFEEZHAME, 2dhE, 56 HS.
HAT. HE, B X2, NBE X4k, 0E
Mzt e (EFSS) |, £ A HOEZ,
PEANE B BFRINE, RGN G 2 UETEINE,
TR XS s, JE R K. El
o ) Bl e 22 JHER A AR R 3 B IR K, s Bk
AR E (luteinizing hormone, LH). Iy N E ]
W& (follicle stimulating hormone, FSH). M [
(estradiol, E2). 5E[i (testosterone, T). {EFE
(prolactin, PRL), PALKMIE T k240 CD WAL
IL-2 7K, RBLAIT R AR T W40 CD
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WA TGS, BEMEEHdn CD3Y, CD4' Kk
CD4"/CD8 LU W 2.7t &, [FlI, CD8* I 2. FEAIC .
BIT I, WALES IL-2 AKCPAE R A, B A4S
) IL-2 KR T . PR 1) FSH A LH
KPR BE, AR & HA 50 A LR fA
AL, WALEE R B2 AKPHE TR, HSi
P T T =0, H AT S A Re s s Tk
L CD ML, 755 251 A 70 WA R LA R S R 4t
EENRIT B2 A MERIER
4 g
Gt MAEFRVEMEY), AR F

B, TEASZH. EE. SRR BB H WS
AVsE . o, ZREE LOE s B g A T
Y1t S G e 4, e EE A A R AT R S
K7l SRR e ThRe, Hodn] Lodd s bk
H 2k S A SO Bk R AR B
i 25 B 23 AT 3 3] NF-«B 3B, S0 JOE R
FERCFI T PI3K/Akt 41 M (5@ s R AP R 1EH
W 2% ZJ BRI AR B, TEPTAR G T, A i
W2 R 5 5B U PI3K/AKt 8K  ME A5 5l ik
A1 AKT1. TNF. VEGFA %58 SR R IFE L BUnAs i
s &M Z@E s WG s, SR akae
Sl IE B NF-«B 15 5@ %, RIEPURT IR KR
JRIER . 25 b, B&RELAEERN FE@L %
BN 2P P R SEE

B A LG TR IR YT S T T T R
B 1B S 2807 6 % $ T AR AR 2 ) 1 3
T Kk R Jo HP o 22 36 O ) e, RS R o 1) B fr
FKMLIBR (I 5-HT NE. MT) 7KV SR SR
AR, R Sl R Y P e R S AR ) an
Fi% . SRR A H B IR SR, e R
FERZNYIAT R, HZMRALIRIVE SR
WA ORI T REA DG, FEHDARE B,
B A LB e AT MIBCIRAS N HPA il FE I
T, PR R TR R AR B BRSO ) o, T
IR IIAREER, IEIE I HH & SORE, PRI 220
MIEE T Can IL-1B+ IL-6. TNF-a) FIFEIA, Mk
FEHUEMER: A2 MmAERS BAPEAF
RAIEF, BEWIRAIZ RGN, ok
FEREIE R EDIRE, E AR P B M o R
) P R AR B D UG, 9 o 2 34 PR AL B
B, NP R (40 5-HT. NE) 1)
K, e 95 K7 (i IL-1B+ IL-6+ TNF-a)

MRIE, WREMERAE, (RIPMER, SEEEE
SESER: B A ] i@l PR R o - A O A
FE{% FSH Al LH K7, #&&: B2 KF, Am
CD4*/CD8*Lufl, HTTHUAR) s RGt, o [ 4
SR A B H R, SasImRER . 225,
B A R HA M FEIR T S 7 B A 23
(Il RN B AN )2 S AT 5
5 HiES5RE

G R EEG NG O, AR
M, HBEEE, L&A, B RIGFHZ RN E.
HEBEY TR SR, BAFENZEEE.
AR AR 2 2538 0 A A A8 AR 75 T 1R 5. A 3
TTWEFE, WOt IARE . FEREdE. B Ml
TR RIS BEYT, R T H AR .

HIUA B FORAAAE— L . X &R I 25K
9T, KESHF AR BEROL. ARUSRS, HAk
RN B S A B ARG SRR R R
TEHAARETHEMESMHAZRBETES S
T IImERGE T, 2R, M. B
X MyRERAS TR D WA TEEET
(7 B 2 A VPN A AT, R BRI T =
MERFT, Ja 22 AT % H R &5 97 20 AH SC 1 J I i
T, NIGIR BB A RN AT SR pE e Al fE
NAEREMFZ —, BEMIFRNARLD, bEE
XTEHEGIRNBET, BTN B B R 5 40
SRS AT S IR . ROR AR T SR
FK 2 RG22 ERHEAR, DIRARZ ILEBTENL
HAn RN VR, WA aR . BEY R
ST, IRNEFE AR - RS s
AN TR REAREA, 1288 5 G0 7 B
TELE R RHT B N 7 1)

FEFEIR A b, FF R L 70) an g K B0k A i
RS, A BT S E A SR AR EE
3K 2 7 7R o) 77 AN S RT DA 5 245 40 (%) R g P R B )
P, IERE IR B A RE DR, MITTHE SiE T 2R
Ak, RIS — DR, BRE NS, &
TER I RE P SRR AR, e 2509 A T A
HEAIT -

BT LA R i 2 Ak, A R T
— RN IT, AU A 7 E ARG R 7z
S PR LR S A4, [FI A R B8 A SR HIRRE « AR SE |
FE T S O B R R 2GR T SR TR

RBAR ALY FARAEFEYE



FED 2025678 $56% B138  Chinese Traditional and Herbal Drugs 2025 July Vol. 56 No. 13

= 4911 »

SE

(1]

(2]

(3]

[4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

BUKIE, BEBE, SE8IB, . WS EISEEN
KR S5 H (1], RESE, 2013, 54(20): 1739-1741.
Collaborators G 2 M D. Global, regional, and national
burden of 12 mental disorders in 204 countries and
territories, 1990-2019: A systematic analysis for the Global
Burden of Disease Study 2019 [J]. Lancet Psychiatry,
2022, 9(2): 137-150.

Oexle N, Waldmann T, Staiger T, et al. Mental illness
stigma and suicidality: The role of public and individual
stigma [J] . Epidemiol Psychiatr Sci, 2018,27(2): 169-175.
L, R, HOh, S FIELE AR A AN T e RS Y
BlF ge ke Je B BEPPAN (], AR SR LA,
2023, 23(4): 264-269.

Pefid. FETHRERECAEIIRARN (1], HECER
ki, 2021, 39(6): 40-41.

Hi, BEE, TR BEREBDEHLE (]
Bk, 2017, 58(3): 265-267.

e, CGEWNA) PratEESmERsEsr (7). hE
4R, 2017, 32(2): 246-249.

Manderscheid R W, Ryff C D, Freeman E J, et al. Evolving
definitions of mental illness and wellness [J]. Prev Chronic
Dis, 2010, 7(1): A19.

Walker E R, McGee R E, Druss B G. Mortality in mental
disorders and global disease burden implications: A
systematic  review JAMA
Psychiatry, 2015, 72(4): 334-341.

Kessler R C, McLaughlin K A, Green J G, et al. Childhood
adversities and adult psychopathology in the WHO world
mental health surveys [J]. Br J Psychiatry, 2010, 197(5):
378-385.

Herman E. Lamotrigine: A depression mood stabiliser [J].
Eur Neuropsychopharmacol, 2004, 14(Suppl 2): S89-S93.
Liberzon I, Krstov M, Young E A. Stress-restress: Effects
on ACTH fast feedback [J1.
Psychoneuroendocrinology, 1997, 22(6): 443-453.
Ducottet C, Griebel G, Belzung C. Effects of the selective

and meta-analysis [J].

and

nonpeptide corticotropin-releasing factor receptor 1
antagonist antalarmin in the chronic mild stress model of
depression in mice [J]. Prog Neuropsychopharmacol Biol
Psychiatry, 2003, 27(4): 625-631.

L, AR DAY J7 RS R R iR T IR K S A
G [T AR LB [T]. MR R R R (2
RIZERR), 2009, 11(4):80-81.

Singh A, Zhao K C. Treatment of insomnia with traditional
Chinese herbal medicine [J]. Int Rev Neurobiol, 2017, 135:
97-115.

WARF], BRFE, GRr, & mat st (1. 4R

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

R, 2015, 46(5): 33-35.

MRKZE, 1ot skE R, . Lot 2 25 3% 1 & )
FIE PR R B 7k ke [0]. sR0K & R (B8 2 hiR),
2020, 41(1): 157-163.

XieLX, LiuJJ, Wu HY, ef al. A comparison analysis of
quality and metabolic compounds in lilies with different
drying treatments [J]. Foods, 2024, 13(14): 2206.

Munafo J P Jr, Gianfagna T J. Chemistry and biological
activity of steroidal glycosides from the Lilium genus J.
Nat Prod Rep, 2015, 32(3): 454-477.

sk, 7K, SN, . | A R BN R
FedtRe [7]. Aol 54K, 2022, 42(8): 5-8.

DR, R, B, & DY ESWER KA EE
M FE R 0] A4 S5 In K22, 2017, 28(6):
824-837.

XU, A EAL B RBUE FL Rk 0] P EE
mn LMk, 2015(9): 54-57.

INEESL, X, itk . MREER R 2R iR
PR HPURMVEERT AT [1]. BRTAR S TFR, 2018,
39(8): 40-47.

Guo J W, Lu L N, Li J, et al. Extraction, structure,
pharmacological activity, and structural modification of
Lilium polysaccharides [J]. 172:
105760.

Gao J, Zhang T, Jin Z Y, et al. Structural characterisation,

Fitoterapia, 2024,

physicochemical properties and antioxidant activity of
polysaccharide from Lilium lancifolium Thunb [J] . Food
Chem, 2015, 169: 430-438.

SRIGEFT. AN b A ET A B N AN e 2 S R b
[7]. BACE A, 2021(3): 195-197.

BN, T, RS, AESME SR
& RNE [J]. B LR, 2017, 33(8): 41-42.

Li W M, Wang Y J, Wei H L, et al. Structural
characterization of Lanzhou lily (Lilium davidii var.
unicolor) polysaccharides and determination of their
associated antioxidant activity [J]. J Sci Food Agric, 2020,
100(15): 5603-5616.

AEREI. UGS 2 W5 Btk . G54 o B R R AT
F¢ [D]. FrB: PERIA, 2021.

Song S, Liu X Y, Zhao B T, et al. Effects of Lactobacillus
plantarum fermentation on the chemical structure and
antioxidant activity of polysaccharides from bulbs of
Lanzhou lily [J]. ACS Omega, 2021, 6(44): 29839-29851.
Zhang J, Gao Y X, Zhou X J, et al. Chemical
characterisation of polysaccharides from Lilium davidii
[J]. Nat Prod Res, 2010, 24(4): 357-369.

FoL B, A, FEARE, S B REREUTEN T A 2 b
SER T B UBETEYE AT (7). FE4E4L T, 2023, 40(10):



© 4912« PED 2025478 B56% B 138  Chinese Traditional and Herbal Drugs 2025 July Vol. 56 No. 13
2231-2240. Neurochem, 1996, 67(2): 463-472.
[33] WangF X, Wang W, Niu X B, et al. Isolation and structural [48] X717, HEMIEZRIT RARKERAMNSHBIF [D]. b

[34]

(35]

[36]

(37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

characterization of a second polysaccharide from bulbs of
Lanzhou lily [J]. Appl Biochem Biotechnol, 2018, 186(3):
535-546.

MRS, AKIEIE e & 2 BRI Al  — ik A
PriEERE 7T [D]. FE: B &K, 2008.

BN, ALIEME, HERA, & H A BB K
AWNEIERIRT SRS (1], franFl, 2018, 39(15): 323-
332.

FEW, TRACHE, SRS BPTEEE WA N A A
WAEPEDTFT (7], PEABRMBHEOR 224 (B REL
JiK), 2015, 43(7): 150-154.

RO, SRR, skiREE, 55, 2T UHPLC-Q-Orbitrap
HRMS HBGE S AR 750 7 & AR AL 27 B 1Y
soma [J]. o E SRR T ISR, 2023, 29(7): 177-184.
Song C, Zhang Y P, Manzoor M A, et al. Identification of
alkaloids and related intermediates of Dendrobium
officinale by solid-phase extraction coupled with high-
performance tandem mass
spectrometry [J]. Front Plant Sci, 2022, 13: 952051.
ZLLIR. BFY A A B IR GV T B EE R B
Ji [D]. PEALRMEHE K, 2007.

G, AR, KIS, & AERVEE SRR S
BURHETEEERE (7). v E AR BT, 2023, 42(3): 87-
95.

AW, BRZLGE, MR R, 55 AB-aimg s 4538
18 FI RORIE 8 1k Joe 12 S5 B v S ) 00 23 A (0], IR
FEF %, 2024, 17(20): 173-176.

Kuk, MELL, B/NE, 5 ARBEEEFRRSEDML
2R H AR [7. &8 TR, 2024, 45(14): 1-
14.

Liu X, Sun P C, Bao X J, et al. Potential mechanisms of

liquid chromatography

traditional Chinese medicine in treating insomnia: A
network pharmacology, GEO validation, and molecular-
docking study [J]. Medicine, 2024, 103(18): e38052.

RRIE T, B, AR IRAT I 2 SRR BRI AT 7T
(7). " EfE R EE AR 25 35, 2023, 51(12): 1397-1401.

Lee K B, Latif S, Kang Y S. Differences in
neurotransmitters level as biomarker on sleep effects in
dementia patients with insomnia after essential oils
treatment [J]. Biomol Ther, 2023, 31(3): 298-305.

LiY Y, Hao Y L, Fan F, et al. The role of microbiome in
insomnia, circadian disturbance and depression [J]. Front
Psychiatry, 2018, 9: 669.

Rattray M, Baldessari S, Gobbi M, et al. P-
Chlorphenylalanine changes serotonin transporter mRNA

levels and expression of the gene product [J]. J

[49]

[50]

[51]

[52]

[53]

[54]

[58]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

B AERURERZRE, 2019.

R, A &S S RAA A MK IR TT & R AR
TEROMER [7]. M HEEZ, 2019, 38(5): 19-20.
REERE, W, HFEMK, 5 AE I GEE R
TR TRT V3 17 91 R 2R 108 B i A A 1 IR ) i PR RO %
[J]. HEsL B2, 2020, 15(8):165-167.

SiY P, Chen X H, Guo T, et al. Comprehensive 16S rDNA
sequencing and LC-MS/MS-based metabolomics to
investigate intestinal flora and metabolic profiles of the
serum, hypothalamus and hippocampus in p-
Chlorophenylalanine-Induced insomnia rats treated with
Lilium brownie [J]. Neurochem Res, 2022, 47(3): 574-589.
THLRK, RER, PR, 55 WACE LR EE AT S
WITHERE [J]. PHEBEE 2, 2024, 36(4):614-618.

A, FR, THUR, A& P A IR YT AMAIAE 1)
Wit (0], PR EERES2E, 2024, 30(10):
1795-1802.

Wachholz S, Knorr A, Mengert L, ef al. Interleukin-4 is a
participant in the regulation of depressive-like behavior
[J]. Behav Brain Res, 2017, 326: 165-172.

Li K W, Yan L, Zhang Y P, et al. Seahorse treatment
improves depression-like behavior in mice exposed to
CUMS through reducing inflammation/oxidants and
restoring neurotransmitter and neurotrophin function [J]. J
Ethnopharmacol, 2020, 250: 112487.

Zhang L L, Yang Z Y, Fan G, et al. Antidepressant-like
effect of Citrus sinensis (L.) osbeck essential oil and its
main component limonene on mice [J]. J Agric Food
Chem, 2019, 67(50): 13817-13828.

TEWEER, WS, EAME, 5. JT P92 ixt 1)
5 PR B 2 SLOBT RAIORE K BB R SE IR BT T (U]
o EAE B 2R 5 2017, 33(6): 1141-1146.

BT, SRR A AT A% R G R A T SRR B R RRAE
AT AR R B R M 3d [D]. HLPK - HLR PR B K27,
2021.

FiHlEE. A AR AR BT IL-4 Fiig
DA ZALHIFEM [D]. Kb Wim hBE 2K, 2019.
sk, FEAEE, WALE, & REITIERE T A RE
R RANHEE 7% BDNF. DOPAC /KF . AE 30 i &
HH ARG BE ) ST s (9], th AR B 2524 1
2021, 39(11):73-76.

GRHE L, TBLLHE. 71 & KRR A A S /R R ST
WA E I EIRR AR (0] P EEZEFEERE,
2020, 40(23): 5001-5004.

XS, BTEAR. RS AR 23 O B BR AR Y 25 B A
Wt (). E AN AR A 0, 1999(3):140-



FED 2025678 $56% B138  Chinese Traditional and Herbal Drugs 2025 July Vol. 56 No. 13

* 4913 »

(63]

[64]

[65]

[66]

[67]

(68]

[69]

[70]

[71]

143.

RN, XA, JEEE, S5 A AR ARAE K B
MLV & A5 S @B P R > T RIS L H
FHEHLA [J). MO ZAR(BRARR), 2016, 42(4): 704-
710.

Fedoce A D G, Ferreira F, Bota R G, et al. The role of
oxidative stress in anxiety disorder: Cause or
consequence? [J]. Free Radic Res, 2018, 52(7): 737-750.
Sawa A, Sedlak T W. Oxidative stress and inflammation in
schizophrenia [J]. Schizophr Res, 2016, 176(1): 1-2.
Allen J, Romay-Tallon R, Brymer K J, et al. Mitochondria
and mood: Mitochondrial dysfunction as a key player in
the manifestation of depression [J]. Front Neurosci, 2018,
12: 386.

Gardner A, Boles R G. Beyond the serotonin hypothesis:
Mitochondria, inflammation and neurodegeneration in
major depression and affective spectrum disorders [J].
Prog Neuropsychopharmacol Biol Psychiatry, 2011,
35(3): 730-743.

Alcocer-Gomez E, de Miguel M, Casas-Barquero N, et al.
NLRP3 inflammasome is activated in mononuclear blood
cells from patients with major depressive disorder [J].
Brain Behav Immun, 2014, 36: 111-117.

Shi H J, Wang S, Wang X P, et al. Hippocampus:
Molecular, cellular, and circuit features in anxiety [J].
Neurosci Bull, 2023, 39(6): 1009-1026.

Liang R, Yong S L, Huang X, ef al. Aquaporin-4 mediates
the suppressive effect of lipopolysaccharide on
hippocampal neurogenesis [J]. Neuroimmunomodulation,
2016, 23(5/6): 309-317.

Pefti. A& T Hza TR 2O E PR (9],

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

(80]

IREEZ5 3R 125 35, 2019, 6(19): 153-156.
Z R B TAECE FETTIRYT A S TR RE AL
SPATXT IR AT [J]. SER R EE R, 2016, 30(7): 55-
57.
Olude M A, Mouihate A, Mustapha O A, et al. Astrocytes
and microglia in stress-induced neuroinflammation: The
African perspective [J]. Front Immunol, 2022, 13: 795089.
Dong Y, Li S S, Lu Y M, et al. Stress-induced NLRP3
inflammasome activation negatively regulates fear
memory in mice [J]. J Neuroinflammation, 2020, 17(1):
205.
Kwon O K, Lee M Y, Yuk J E, et al. Anti-inflammatory
effects of methanol extracts of the root of Lilium
lancifolium on LPS-stimulated Raw264.7 cells [J]. J
Ethnopharmacol, 2010, 130(1): 28-34.
Jin X, Ding D L, Yan Y Q, et al. Phosphorylated RB
promotes cancer immunity by inhibiting NF-kB activation
and PD-L1 expression [J]. Mol Cell, 2019, 73(1): 22-35.
HEH, X%, DA, . 18R E RS
PD-1/PD-L1 3RIE KV J2 JAE S SRS SIS 5 3 B
RIsgm  [J]. 2 E EEKS %W, 2023,44(11):1052-
1058.
RUELIR, XUk, dl, . AT 70 R R AR
R K B T R A T PR R S (0], 2520,
2021, 46(5): 1205-1210.
TRICHR. AR AR R 7 T L K Hh BE 25 9R T AR
HAZEAAERIRE ST (0], A LR A T4, 2020, 12(24):
18-19.
Ffk, Z24g, EIER, & B S5 EaE kA
Iy B R FE DI RERI R AT AT [7]. DR EE e,
2015, 15(25): 4908-4911.

[Tttt £ AF]



