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Effects of aerobic and resistance exercise on depression—like behavior in
CUMS rats based on “Muscle—brain crosstalk” mechanism
.................................................................. Chunhui Bao, Yumei Han et al.
Directed focus onditerpenoids from the buds of Wikstroemia chamaedaphne:
macroporous resin enrichment, LC—MS combined with Global Natural
Products Social Molecular Networking strategy for screening and
dereplication ««««« e srrrreeemmimmrrte e De— Ling Chen. Shi—Fei Li
Combination of liver, hippocampus and serum metabolomics revealed therapeutical
mechanism of Ziziphi Spinosae Semen on P— chlorophenylalanine induced
TTLSOIANIA TALS «eeererrerrenernennennennenernernennenneneeneenes Yingxin Chu, Yan Yan et al.
Baicalein improves anxietysymtoms in 6 —hydroxydopamine—induced Parkinson's
ISEASE TALS ++vrrrrernernrennennerneesaeeeenaeunesneaneererneens Yixiao Dong, Li Gao et al.
The regulatory effect of Angelicae Sinensis Radix on neuroendocrine—immune
network and sphingolipid metabolism in CUMS—induced model of depression
............................................................... Wenxia Gong. Xuemei Qin et al.
Comparative study on chemical effect of Ziziphi Spinosae Semen and Fried
Ziziphi Spinosae Semen on improved learning and memory in PCPA
induced INSOMNIA TALS  +orrererererrerararsneeatanneene. Yiran Heng, Chenhui Du et al.
Based on spleen metabonomics and transcriptomics to dissect the mechanisms
of Chaigui granules for treating depression -+-+- Dehua Huang, Yuzhi Zhou et al.
“Experimental effect—expected effect” mathematical functions based on
dose—response relationships of serum metabolomics reveal the
synergistic effects of Xiaoyaosan on depression -+ Huimin Liu, Xiaojie Liu et al.
Metabolomics and microbiome integrally reveal the anti—depression effects
of Astragalus polysaccharides from the perspective of “gut

microbiome— immunity—metabolome” axis +-++---- Xiaojie LLiu, Xuemei Qin et al.
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Integration of molecular network, chemometrics and metabolomics to explore
the effect of honey processing on the chemical composition of Radix Astragali
........................................................................ Yudie Liu. Yutao Liu et al.
Integrated colon microbiome and metabolomics to elucidate the antidepressant
mechanisms of the Radix Bupleuri—Radix Paeoniae Alba herb pair
........................................................................ Jiale Liis Yuzhi Zhou et al.
Aloperine showed preferential anti— tumor effects in intrahepatic cholangiocarcinoma
cells with mutant IDH1 via decreasing D—2—hydroxyglutarate
............................................................ Yushuang Ma, Xingkang Wu et al.
Integrated serum, urine metabolomics and 16S rRNA sequencing to investigate
the modulatory effect of Ziziphi Spinosae Folium flavonoid on
D—galactose—induced aging rats -t-eocoeeeeseeiienen. Yu Tao, Yan Yan et al.
Deciphering the relationship between depression and microbial molecules based
on multi—omics: A case study of Chaigui granule
............................................................ Jun sheng Tian. Xue mei Qin et al.
Gastrointestinal Characteristics of Constipation from the Perspective of
Microbiome and Metabolome — -+eceveeeeererereenenes Huimin Wang. Xiaojie Liu et al.
Chemical composition of Daphne genkwwa — «+ovevererereseseseaeenes Kun wang, Shifei Li
Discovery of novel STATI signaling pathway activators from Daphne genkwa
........................................................................ Kun wang. Shifei Li et al.
Gut microbiome and testicular metabolomics reveal the compatibility of Xiaoyaosan
on depression from the perspective of “gut—testis” axis
.................................................................. Senyan Wang, Xiaojie Liu et al.
Effect of low polarity of Bupleuri Radix on depressed rats by UPLC—MS
pseudo— targeted bile acid metabolomics = -+------ Weiyu Wang, Xiaoxia Gao et al.
A strategy to combine stable isotope—resolved metabolomics and network
pharmacology approach revealed antidepressant targets of Xiaoyao San
to improve hippocampal mitochondrial TCA cycle disorder
............................................................... Xianxian Wang, Xuemei Qin et al.
Transcriptomic mechanism analysis of the antidepressant effect of CF

on CSDS mice ............................................. Yanll Wang’ Wenxia Gong et al.
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Microbiome—metabolomics reveals the bidirectional associations between

aging and depression «----«seereeerereeeeeeaniiinii Xiaoling Wu, Xiaojie Liu et al.

Huangqi Jianzhong Tang treats chronic atrophic gastritis rats by regulating

intestinal flora and conjugated bile acid metabolism «-«eceereeeeermemenenneiniia..

.................................................................. Hui Zhang’ Yuetao Iliu et al.

Integrating metabolomics, 16S rRNA sequencing, network pharmacology,

and metorigin to explore the efficacy and mechanism of Cinnamomi Cortex

in treating chronic atrophic gastritis rats «=+-t-s-eeeeee Hui Zhang, Yuetao Liu et al.

Ziziphi Spinosae Semen flavonoids ameliorate chronic restraint stress—induced

anxiety—like behaviors in mice by regulating thegut microbiome and

metabolome ............................................................ Nl Zhaog Yan Yan et al‘
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FAIRHOR S (RIFRERIO 2 IR i B 45 H0F U & e AT 5t T N iy — sy
B ST SRR . 2012 ARG . FARFR T HAERT TR S I ATE “R—3i”
R, FRIRBE 2B #2019 4F,  BE24BE 0 A & B — T FLAR BRI L 1 ) b [0
A TR ASCE G AF—i. BB BB 2B s 2020 4F 4 H 5 3E50m = 57
REFBEFBEA P RZR AL T I BEIF QA2 R, &R 3ELDKR, AHERHALE
PR R BENL, AR BB O B AR, TR AR M BE A e i e B LA SR R
R I T EA T L Rl L e, WS T B Wt #F Nature, Nature Metabolism,
Science Advances, Circulation Research 455 /K- [ Fr2g A B T & 218 3C 50 4 s AEWFRHIF 5
H 28 3i, 3t 6789.4 Jyot; WIELH 14 WAFE, Ak, 25322 R T MM B Ak 2 B /R v E
EREE SR, EMS . FAAA R AL 2022 SRR F L AR RS, IF H AR 2022 2Bk
2 TRFIFFE . 2022 4F QS R K2 RHELA AT, mRF KRB RN —NH%BE R LU 5
FW UK IA S8, B, sl g,

—. SIHETmAL, FTE—RAEZH,

VER S IR E BT BA . B RAF L 5, N IR BUR B F & i 25 B R e 2
MZHLRE Sy, WG] ATFREFR T — P RIERIFLIE . BUBTRE Ty o HAA 3K F T4 (A F & e v
JIWETE 25 B2 BN . 76 SR BERIEIT N . 2532 RPN E I TR T =R ). BHIEKF-
BRI EPRTE S Sy, DU EPR— i 25 B2 Ry ). DA IR G AU TIAR BE 2 A A H A
FI3E HE AT K- RO 25 B2 2R

FARLR 2 R ML B AR A W 35 5 | E 5 1 S0 A 7 51, SRR A A 4120 B4%
THAEE TRYINGE MR, HAT, B RPA BRIV EEZ 12 4, PRRIN B 7 %4, K
PREZREAA 4N CEIEPHE “T A" 2121 A, BHGE IR L1 AL #iMi
H 2N A/MHRAA 18 AR CEFEGTIIT Ags mZRAA 8 N WIITT M3 <AL A A 8
N BRI BAZOR0 1T BRI 2R A “FLERIBL” 24>, A 2020 4F 4 A @R
DK, JRDLAE, 25305 3R ) i LB RS 4 a s N R

—. DBRAUEZAKEEBR, KOZREMAREFAMELTES,

HRLK, 2208 8 TR EA SR AN AU AR &, PRI i k. B
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o RGN LU S S RN AR BOR RO . TS BIR 2RI, E B R —
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FIRT, 25Bo 220 5 By BRI K 19 b RBD SLsg Bk, © S i 0 KL 2k i,
HARGF RGO . e sRE IR B mi 25 0 25 7788 17 T, 2527 R TS o
JBAREC) T IT e mRNA JERT25W0H & . MBI BT COVID—19 FiRYT HBV RS i
JRTR L POTRERIAR I SR v AR IS T BB R . T SR B AR AL 1 SRR ATP BEG TR 4
ARG Y B e B BT IR IR AL AR A AT v

=, EERERNZR, SZER—R. HFeHRREER,

APE R 9020 LA B ECERMIE A GOk B R PR — TR, BAT 35 00 [ PR BRI i 42 Bk
PR o 2 P~ 2R R FH 0T 7 2 B Uk ) [ B s i g L T S BHIT S5 A B, 5 B
TP HEEARL TARE . R AU HE EARUE T AP IS A 29 S0 i s, i HLAE
PHITEE AL Lt BE A E PR ARAF 4RI . T ShA s W FHAT 0T N3 [l 57 K = 458 24 47F A v 0 8 55
EAE—H X — RIS B SO B 25 B 5 B HESh TG A, [RIhE 51 A PR — ok
PR L BRI T ROR L IR RO R R R Rk, BHOE. BURF AL
SRR

M RWE N EIERS . EAEARSBL PRI 2 E R HI1E 2021 4F 12 A M
2023 4F 5 AZ8Ip T B R AN U E PR B2 R AL SO R, R AR ECREL . SEREL BA B
W AL WRTRRIX LA R P R Bl — A 24 R L R 60 (L AR A E A BIME T L. M
WREZ1 500 NS T MG S5 11E . 294 AL ES4, KORMES) 7RI Ry B
PR WRRTEAA IR BHLEERE I ML A R SRS Sy, 25 Bl AR A i S i
REVEARSER G G AT AR R RS kR R RS R . S MRk O 5T A0 I
PR SO AL E .

B FTTRHERAE BB B R 2020 4F 4 H 8 HISOZLICE, AP, 5 TR
RO E . BUS T EERTACR . B T — RS RS S RS S X
Rl RSB BN . A B E PR U H IR CrE L e, BIBTPEANAS & R RO, A T
WA NA AL, ARSHP- 5 D Rt DU RBMIT R T 17, DA IR 8 B 22 ARG 58 A
HERITTIC. Wsh. BRE st i,
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FHOREHR “JEH” LR, 2022 42 BMER o [ #5122 3
2022 ARJERBRAEF PR IIBER . 2022 4R A ERAT 20 TARPHESR
BE, hEA BB, JTRE MW S M L oy
EAEZEG . WA SRl 2. BEFETr . 1 flish ke
JEZ W G PR ST 2. M BT PRGOS 14 A BIL ) L2 AR 25 W it
3. BAL SR IIRENT ST, B AR SCLGR I CAT0E 140 . H
FERIEIRER 7 Cire Res, Sci Adv, STTT, Redox Biology 473 # ] H & &g 30 1
B 107 2 TR HAR%S59,

EHE HEEE ELTES

EZEH T AR RS, KILEH LR, R
i “ERBENAT, hEAEY YAV sk, KR
FlAfEdE sy (AAAS) &+, MMM B 2EE, A ia WIN BRI A%
e, REME 2 Claude S. Hudson Award %, 55 VU Jis 5K A EORE R}
AN, EEM% 4 Horace S. Isbell 2, #5510 . 1. #%
fRPBlE 2. HERL2: 3. 25Wab ko kL 4. 2591k 2%. 7F Nature; Nat. Commun; J. Am. Chem.
Soc. ; Angew. Chem. ZFEPRZFARTIY AR EARIBE 460 Kim, LR 195, 257 HFR%
HEWME . HI8%57,

ITER HE HHESH

H TR BB A B K B AU Hasselt 22250, i i
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| BEELEEER WARE FNET AR R 2%
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HFE BHEE BrLESm

T 5 v St B v o0 Tt G i DD RE SR A~ 112262, 2016 4F 8
ARSI B RIS DIRERE I A ZR S8 A= W) 2 U Y F
F. REHRERR S MIFOR A AT Z 47 . CRISPR A 4
Wk . RS IIRESEN /A /AR S SRR ROR . B0 TR
. KBGO . MARGEIRREE AR LU 2B s HL iF
5%, . fE Developmental cell, Genome biology, Oncogene, EMBO
Molecular medicine S I & FIE L 40 J5 . B5IHIE 2300 K. 10—

index 26, CARE AR/ EINTRMITIH 4 B, HIETUMRE . SIHdm XREEY . BAfsoR

FRUILH 8 I,

MiE BT HIESW

BEAMET (2022), MERRALAERFE RN (CRD. BIFETTmN . BEEE
AR, GiE /sl . AKPUR. ©AE Nature Cell Biology,
Nature Chemical Biology, Advanced Science, Nature Communications,
Molecular Cell F1 elife 4% [® By #] 7] & & 40 4356 0F 9838 ¢, 4%
Physiological Reviews £l Cell Calcium Z#3iA 4 £, SEEEH| 4 10,

FE BIHE E1TESWE

ERFEEELREAA . KEDMEF SRS EHZ G, REOMES
OHFERERKITE (New Inverstigator Travel Award, 2022), 5%
TR 1o O SR ST 5T 2. GPCR 44 K A5 5 B 45 0 i 455 A4 2
SREE, B 7.0 AU T Circulation Research, Cardiovascular Research,
Basic Research in Cardiology Z52% 75 & Fi5C 14 5, H A $E Circulation
Research 4 & .

FmH BEHE BLIESW

BN 2R W AA s ERBAENA . I

2017 AR T RHE KR K sl I . DRSO Il e 10 RS
PHEERLE] 2. BRI WA F. 2RV — CGEFESE— 1EE S )
£ NATURE, Nat. Commun, PNAS % [ bR T5 2% 2% 75 & ¢ 5 25
R
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T BEHE HLESH
WINTHRINEZR A s SBNJE . 5B UR Ny A Py s 25 TR
KER, REFEMRER S, UK EHBHEYKS (APCMV)
(20124 6 ., RH, B
2 : F 75 EE 5 SCI # 1] Military Medical Research ( { EZE#WF5T)
' HHEgmZ (IF: 34.915), Journal of Biological Chemistry (JBC) ZEHH ]
AFVEE . PP M 1 ISR AR A e 22 88 B0 i B RS EA 1 J A 5 1 E A ELAR
BUERIWESE . JF Sl RN ATARSS & A TR RS W NG YT I ik iy IR & 2. UiiayT 5 T4 \ 2888
BT OIS S E . I ARV R EEGRIES G HERD B kR SCTiIt X Z 5,
f%E Cell Host & Microbe (Ff[H L), Cell Research, Nature Metabolism, Gastroenterology.,

American Journal of Respiratory and Critical Care Medicine, mBio, Microbiology Spectrum %,

BB E AR . AAAS, Science Daily 4% 35 4~ E K IEARGE .

ERE BEHE H1IESWE

| GRUN T MG 3ok L 4 31 &0 ke 8 g AL C A4, American Heart
Association, Predoctoral fellowship, 2016 —2018, Young Investigator
Award, Chinese American Academy of Cardiology, Chinese Society for
Vascular Medicine, 2018, #H{Ff Cardiovascular Drugs and Therapy,
JCI insight, Frontiers in Immunology 4% ¥ AN, WX k. 1.
O MBI AR AL I ST 2. 15 Wk 40 0 98 R A Fh AR . ek
SCT&3C 38 fei» HrPSi—AE#E 114, &dt+ SCIGIH 971 1k,

BFEE BEHE #BLESIH

E PR EFSE 4 (ISHR) Richard J Bing F4ERF5E 5% (Finalist) ,
R hi g & ## (Clarendon Scholar), Winkler Oxford Award
in Medicine or Psychology, (China—Oxford Scholarship Fund), ISHR
Travel Award (2013, 2016), B AT 9% 2 [ o & i AL R 2 TAE
TR G (2016—2018), Hv [E HEA: 22 25 00 IVAE b 22 B 25 F 5
(2016 — 2018), Nucleic Acids Research, Advanced Science, Redox
Biology, ASPB, Pharmacological Research 254 % f A, Cells, Frontier
in Pharmacology, Frontier in Bioengineering and Biotechnology Z524%7% (%
JE) it BFTEITTAA s O LA R R e A ) = HE R 20 5 Wit A% 4]
. TAS—/BIEEIRE 105 GHolie3C 1 RD /2538 6 5, B3 32 f. & (under
revision) 3 2 55 (Gastroenterology, Nature Communications)s A agts] 1115 %k, H—index 14,
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FRE BhEEHIE HLIASI

WOy R SR, AN, BERE . EE s, i
A K SRR REREAL . AR g 55— /L [R] 55 — 1 2 10 40 M A ) 2 AL
BT Nature Cell Biology (IF: 28.3) ki X =55, Cell Death &
Differentiation (IF: 12. 1) RFIEICMGE . A SCIE3C 13 . %
77 4% Methods in Molecular Biology A\ 53k, 5 BT BE B R A B
A2 WARF SAEFALTT B B G 259, 153 1 3¢ 1 o T 1
| 1A Spectrum News )% M%7, HAFE BE ¥ Nature Cell Biology .
Science Signaling, F1000Prime %5 2% 5% [E] R G- AA 417 i .

EPEE BIEHIE LT AES

LI RIFA—FRINFHTIBARTBE . 45 AAV9—MPRAnalyze.
CASAAV, Single— Cell Multiomics, 3D genome, High resolution imaging
S, RO S M DI R s GOIERRES SO U A v
WIVER. 5N, DS —1EH (F 3D 7E Circulation, Circulation
Research, Developmental Cell, PNAS, Cardiovascular Research &%
A E KR Z RO RNE S0, WS CR G B0 3 15 S0, T S
T, IR L BN A . HArHHAE South China Journal of Cardiology %
Zo ANGENBAR LR L
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. EZaNg

EHEY AR BBEEUEREW A

T 2y e A P L 2 B e AR T E 25 B 2 L P E R R A R E IF B (sl
25 AR AR e B« R 200 B E R 25 S TP O S AR S LR R SR
W Ze BY xR ISR T b B 25 B s e o iy 4 M gl s, T 2018 4ETT IR %%
o 2014 48 11 H 17 HARTP E 2B oot DU I 2 2 IHE A v £ 245 0 A T 9 B
RAGWEAEVEH I G, 22 o b E 2y e 2 2 A 2 P Lk 2 5 2 (Safety Pharmacology
Society, Chinese Pharmacological Society, CSPS),

1. [ 52 [

LAZjHE (safety pharmacology) 45T 24 i R i 42 4 M PF A U b — > 31 S 1 4 G
g3 AR R A7 B 45 [ 24 i WA A Y Jm B 25 5 5 T e N B DG . A
MEAREFR 2 AICH) 32001 4F 11 A &AM “ A2y A2 B8 /. (STA)” X
FRHMGE] TR AR . 2005 4F 10 H ICH M EA T “PEHr A 245 i i 7 B0 2 A AL I8 IR A
QT [MAIE) (a2 B2Emgy (STB)”, 2004 A 56 i 25 i B A 3R B F s T N
BAG T — M BT RORSE S U o Oy TR T A RN [ P T T 2 2 A 2l B AR 40 s
AR R T R+ IR ) 24 it 2 o) ot A S T ] 2 24 ) 22 AT M Pt i S5 R AR AR
PBWFFE B15E)5 T 2006 4F 5 H 25—26 H, 2011 4F 4 H 18—19 HAEILHTAH L2 12— Jm AIEE —
Jr e A 2 A E PR AR 2, TR FURAS TR S, (AR 4 2 B MO A B A SR AU
JE ST AHSC I 2E MM . P, 2013 4F 06 H 06—08 H, £ rfv [ 24 B2 25 45 U HOZ BT 2 =R
KA TERL BRI R II SCHF T s i AT E K 258 22 AP I D vht AR R VE B 5 01 34 %
@ rhE s e AR N R B 2y (F8), TRV AUV E I T8 =R i e 2 e
FEFRp AR 2s . BIREIF T2 Bae Ll % 0l 228 4 2, 28 P AR R bk . &5
T 2 AE A RO R s AL IS T 2014 4F 11 7 17 H 3RA5 o [ 25 302 25 1E (At o
BST. 2015 45 H 6—9 H, 167 MBI E 2 Bl2E S 2 24 b 23 53 45 o K45 BB 5 DU
LA EEPR AR 2, WAL E 2 2o 30 JAE . T E B oy 2y P Tl 2
G ERURAT 24 R I B B A AR AT 51 2 i AT 2R DL, TE LRI SE SO IR
SRl FAEZG, BN, BEEA . B, ZI0EEE L ER FER D, E=RARIERBK,
AP 2] T b E A2y JEE SPS, HAS JSPS. [EISEE i 24 i B LR JR) 24 i o R
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TH 4 HRPEEFE AR R REEN K, BT R R AR Haemodynamic
Regulation, Energy Metabolism and Vascular Homeostasis” B2, 2R RS 1M —H
TR 2o . TSR TN A M . 1R K BT R th L RRE B  Wp 2 F
TR SE BT IR FRE W =385 /A JF, F8412 “Drug development according
to signaling diversities of G protein coupled receptors”, “Transcription Factors and Drug

Discovery”. “Pharmacology of personalised and targeted drugs”, 9 i d E2#F1E 5 Mgtz d il
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LA, FEW KRR YRR A AR, MRS, SR 6 fih
FE2 By . Ay RIS LN 2 h T 1 Sk 380 .

7H 5 H, HIKKFEESZ M ITUPHAR ;45K Michael Spedding 4% 3k [/ 41 2L 1 it 15
“Frontiers of novel drug targets in disease” &, BB K2E [R5 E 22 b s 3 B # 3 H T8
IRALR F WO Bt . RIS T & E e 100 RN, ARSI AR Bl 2 1 L e
InZ—, WG )E, SN Sinin TRl Ml AR gadie, SRR AL,

TH6H, AR ERRFERKRKRAZHLE RS “TheBlood—Brain Barrier in Dementia:
Views from the East to the West” #JF, =ik A g XA E 2= E s .

THTHT, TEHRSEZGI2 G 6 RYPARBES, KRBl TR, Saziisy
FOGFoR . TG ZAEF N RE s . R OR S vl IR A e i, i % [ 2 B 2 3 (1 32 T 2
g6 . WIfE 2026 4EAHRIROCHIE AR A

EA— A, RRKRRICT “Jeauie” B0, DITIRES 4 i B0 HIFE P Event App
BTG HE, BEa TlRA, ETZ S AERAEGINGEL, HRERAES
Ja TAEh s~

—. ERXREEED

TSR 22 R AU [ PRy B2 5 R AT A RS A B 2 o 4% (] 24 B 2 2 A ) s 2H 41
Wil i G EENTG . EARRIE R R, thEZ #2245 TUPHAR Ko E K
P IR RIS, NS R S PR AR GESRIEITRE T —RINTAE, HEZ
P U AACRAE Y TUPHAR 0% . R Y 2@, thEZG B2 RE DSy, 2
IUPHAR fR £ K2, thZ & S HAh TUPHAR 5 APFP TAESIL 9 K, o4 on H rp [ 25 32
ST E PR 4 S g 55 vh () SR A

TH1HB, TERSIEXIFHRRSY . 25 B Pickd R BEZ N SN 1 K2 R H L R
FRAUW, 40 RAOR AR E K22 2K . TUPHAR 4505 52 e 5 25 2 K 2x i
ST 2 A E R RAERA TR BLAS T e T I i SUA B 2 i AR 2
B2 5 E PR ARSE . HEShHH FE RN B AR &

7TH3HR 7, 15, fEEH RSN T TUPHAR 3 5% 44> 42 (Basic & Translational
Section) TAE&. iXJ& TUPHAR F 2021 4R 58 WUZHA WU IR Je . BEAE 5 560 0 228 AT e
WL T2, 25l TUPHAR Hefifi 556405023 B Amrita Ahluwalia 242 34, A4 175045
MR ERSMERGN, EERATHEZEASSNEEN., MEmiRE T =1 HERSNA
#iERE, SoNREFGEAER . AESRBFARANS S, & I IEL ARG S FHT T
Wi, FIEEERE N TUPHAR R YZ R W, N8 TR SRR WE RSG5
Ih R S G 2 5 P E PR ARSI A, 158] Ahluwalia B39 HE €. INRES
] 4% 22 Lot
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TH 3 HBEE, FERER S E AR A S IR K ZIRMWAE Emilio Clementi 7.
Cristiana Perrotta % A H M 2= 2 TAEHE 2. Clementi Hd%H£n, BRAAHELMFRRS
25 I 2 N ARUE ARSI 4RI H 2023 4FE R RARRS, TS e T R AE L AGA IS
35, AR 2024 E2EARAES IR, RS BGHIE s, M IE A BUZ 3R B B KR 2 i 2s 25
MisiE, HERSGSRFERIUGS TIEXRE R,

THAH, FEERNSAR BN, S5O FMREELSINT N TAES. R EEER
FFJE TUPHAR I R HF 50 23 TAESWRIFEZ o TAESW, RaEF KRB EIRIEN
SERESIN T IR B2 o 2 TAE 2, 5 & B SL R T im PR 24 32 1Y [ B & i 25 i)
B, ok A KA — R E A ZERAE 20 T TUPHAR H4E 2 52 TAESIL
H AR T TUPHAR #EACBHARGE . FHAEZ AR RIS R R 7020 . 4% 884 B Ll i A R
5 A S AR LT

FEHZ TR TUPHAR AR E W b, AOEEHER N4 T K4 5 TUPHAR 29T 516D
WA BRSO, B -LIRANI T KRR 5L G 25 25 P22 [E PR & e 32" I A I
DA R IR SR T2 I KIR =) S AL G 270 25 BRI R DI H R 09 348 . TUPHAR 515 R g Ze X 36
SRS RN, JF R A b [ 2 e e A AT I A B R, b RIS
VEZSE RAFHEA . Jf TUPHAR KR 5 & R # S S ER R FE B4R .

HEEHIZ SN IUPHAR $LELHES

IUPHAR RRFYRRESTVESWNT 7 H 4 B RFBIF. Zh2FEE Valérie Schini—Kerth
P E S T A 2018 AE LRI R Bi TAEM S . ke LR . KRR W2 0l & B2 5
MR IEERAZEARIE D), 2R Z 3] TUPHAR SR MOGEME €, HEZMYSER RS
FARMWESHHL D, BB T EIXHEBENEN, KRR YER RSN R R B SR, 56
PR R RIR =) S G G 2 25 R4 R 23 T 2025 AETE R R A
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SWHE

715 B, MEREAEVE RS T Pharmacology &. Therapeutics @l 4%, 51 T4
# Lynn LeCount 2+l Jennifer McNichols A 4w &1, LRI FIARE, HL KRR =Y
LA 2L

7H 5 HT4, TUPHARRRERZHIT, 2 BEJe%47 7 TUPHAR 25 J a2 a2 skl ,
2 FE AL 2% William A, Caterall BB 718 18 UF 58 J7 1@ W) 24 AR 5k A1 % TUPHAR #1 NC—
TUPHAR 25035 @2 i sk 3Rk ek 22 . TUPHAR F= /i Ingolf Cascorbi /-4 T TUPHAR 41
ZIHLF%H . TUPHAR f435 K Spedding Z424F TUPHAR 2018 —2023 4E TAE#R 4, X id 25 PU4E
B EE TAEHFT TR, TUPHAR {&4{F £ Francesca Levi— Schaffer 4 T 2023 — 2026
4F TUPHAR F2 TAEHRI. MR &0, ZRSATAGINEENA T TEHE, Ra5
TUPHAR &4E2 704 TOSP B5IlBE . Im PR 25 B2 85I BE LA ST 4R 8 30 . 2R 7r 2 51 58 A fE
N TAEIAE A BRI 28 1 . 25 Bk e TR TS NI 25 RO ARG F 52, 2R i 2030 4R
FETHE RS2 MRS R AE 2 2024 AE AT

WU B2 B2 R AR 3R R BRI T Dy o [ A 54 ] 24 B2 T AR F 3 1T
— UM A B AS i SR P 2s . 23T, FRos A TR 25 B 22 L e A B 2 AL o 1 [
PRI 245 PRop RO 2 EIEATACUE . M7 R T AR, B TUPHAR R 3% . HE ST
i[RI 2D R R TR [ PR g 55 v TR TR AL . i E PR, 22Xt S BB R4 20 i
FEIBRAZ 5 55 55 10 s AT TN R e HE . SeE A xR AaS 54 M R 7T UL %
I, KT David Webb Bz L1 1L AR 20, 1 b [E 22 AR5 5K A AT REAE 16 1Y B
i3, IHFREENBE. FEPESS AN, @273 %7, hEGEY Sk iR
AR WORAR A, A3 ARSI R 7 WU H bR 2 RSCH DT, Jom 3 [ 25 B2 i 5
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K-SR T, LR P2 BLAE AT U A S 0 B 2 P s TERBRAC i 52 5 Mbr g5 Jrm, b
[E 258~ 2: 5 TUPHAR 258 1 e BER IR W) 5L G 259 [ P RS SR, JFIE T8
MR, hEZ Rk ES Sy . STRa 8, AT Hdiaidt, FrgifEshE
PRep RAZR S5 E . AWHR TR E 25 B2 0FFEK -« HESh TR 25 B ~r =l & Jig |
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hiF R BHE S R IE SRR AERAR TR TN E

E TR AE FER T S S B AR M AR AL 2 & A B A5 1 B R AT O 4E R AL

FUIA > AT, EEPE . ERT . BRER RT
(L PR BACHIIE L. IIPEAE 030006,

2. IIPTRAALAE LY 5 40 T TRBA AL S0 . INPTRIR 030006

3. PSS T S RHIL PS4 TS . IPERIE 030006)

FY . NAFLD 2R WA eI . AR ALE M AR RE . ARS8 fem i 2 i m iR ik
BEEERTTHEERIDLE M NAFLD KEAAL, FIH LC—MS RS HAR 70 588 mi il
PR A X AR T I S A 2 A A DR AP A T B CHEPL R . Tk s K R BRI 20 e v TR £ 4
P . SOABEA RS PO 2, RIS IR R 14 TR 1 RE 8 A i BRIy R ALOL
S AR, JRAZGREAYT 6 . it NAFLD % W2iseedets (RE . AFBE . AFIERE
VIR B AARAR bR PR S i B 2 1 25 20V E T . R A UHPLC— Q Exactive Orbitrap—MS
PR EHAR T W 58] i M RS2 %) NAFLD BRI SR e AR T 4528 BB RUARE AT
HE R M AR AR b B B AL, 45 T S R AR PR R AR R . SRR A L. AR
SRTP I B A A b B A S 2% [T . 3 W Sl i i P o 62 BAT sl NAFLD B2 i s 1
i LC—MS RS2 AR ILE 45N 17 Fh 5 NAFLD BRI G 22 AR . S i M i
(LRE R AR g 12 Ff s AGHHE S T B RN AR . B TR M R TR A A=W 5 . WIZR
TRREY G Hm B G Hds NAFLD A RUTFIERR BACH R ALY 32 2k e

ETHYMRBAEFIEARMBAMAME PK—PD £85HR

HEN, @mEE, BEE, SREY
C g R2E RGBT 0. IHPE R 030006
PR 2D RS SR I PR S SR E . IDPERIR 030006)

FEG . SRR R SRR R, S0 7 W TRRAEE M e 40 52y B L0 900 06 T £ 25 2
(i, ABITEAE GBI AR LSS U0 P B AR I 2580 b 0 TS 407 4
LIRS . FFHEST PK—PD 25 A BUBBI G 245403 — I — 200 = F Z IR, W
BUMBRHI2 T % 2 HER0, 7k, BUK 40R0 MR, 4h0E 1 2 72600 1 s R, 439
A AT R . R UHPLC—Q Exactive Orbitrap—MS #54 BE R A X L3
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(ISR ) S S 22 R AN S e B A W A T IR B SR AE . O LB TR AL ACIR 2SR A L7y
PG HSER 22T . S0 T A IR R MR i o SR AR, d s A, BRI |
R Z5 2 28 AN [R) 45 245 5F 18] e K BRI 18 PR R A OB o 22 e e A T g L SR 25 3 A 1Y
IR o SRR R R A rh AN IR AL W0 20 2 TR I HTAR X B B R D 25 338 AR . 5
PRI ) 25030 7 2 e AT AR SR 20 A, 4R -5 2 0O S Y T A 24 80 o0 AR A 25 AU 7S
a4t PK—PD 455704, /R 253h — W] — 28 =F Z i R . 4028 MR o HEsk
XS 4 25 R BRI R 205 25 R BRI R i R4 7 204 . A 70 AUl A5 A0 201 R Qi s
BRI AN T 248 MEAY; CUMSRHEDRA R, My i 1 239 Mea9. FIAH
FRBZH AR s XSS A RSS2 5 175 T KO A MO DL RY 25 24 )5 (4 BT IR AL & ik 17 2
JLGE T, AERERMIZEZ)5 4h, 6h, Oh M AACISHAR B s AL, GRCE LS. Ah, R
RN 528 G . BZR 2505 4h, 6h, Oh LIE I NIRTEL G Y BEFT Z2oe 88 it b, 5255
HHOGH) 20 Py EME2E S Qe . BSRHIRIUhE A ¢, B R, KRB AL S0 6
Reat. MHANSIARERA TR, IS5 2B RIARR BT PK—PD &85 8158, 45
REVIAFHARES R LRI 22 5, SR—28 S 38, SR8, SR B W2 i
2GR EEAFAE I A R UG, B TE . NG IkIgEmtaEtg . 4598 @ Dl B, Aig
SCRGEHFRAE T A FINUARES T B 245 T S0 il B0 m I A AT o 85 ] . e — 2B X T iX el
EYIEAT B AT RIS TR WA P PR 22 AT RO O R BEAT 25508l 1k s, BEAT AR O
PEDTTE R 2580 — IR — 25302 MR R . A4 iR PN e ST B AR s o

L EARSHARARLR

P R0 L R
(L. PR BACHIIE L KT 030006;
2. IIPTRAFALE P 5 0 T TR 5I0% . KIRT 030006;
3. M ST SR P TS0 . KT 030006,
4 BRI R B2 SERR . AL 100050)

W& R ZGAWZ B E PR IAal ., vp 2 KA T 9 22 Ve I o 258 Uitk . BE5~. SR
Je RAE A5 AT 75 24 BAT W B0 T B A R A EL S50 . 2020 R (R [ 2 ) ek AT ™
REBIRLE FH AR, TISEHT . HE T BRR B 5515 Gt JC 5 Hh 24 19 2 S5 A AR N D < B0 A AL 2
R A e AR AR AN BAR G BT 288 T R 8 S 2 AR BE R T SR 20 s 5 5
MR ERHEN . GHECUE T EE T 7 2R, 2502 b 25T A fe /N . TR
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ARISCNZGS AR AT X A3 2 10 55w FH AL K i 150 24 50 9 e (h e AT I R
RIS B 5 225 IF XS IC 5 FEA 25 ok B A 2 ok 28k 1A N 2530
A ST ERHLH AT A BRI S5 R Al 17 38 SRR A5 28 368 I (1o B 1l B B A L o3 O B2 TR s DA
RN 25307 ) BE R iR 250 BE A X B o Wlie s oA o A SR A2 i 24 BEATL A £ 122 )
ST HEATR R . MZ8 2 B N 22 20~ R X 25 X O 2 AT P 3 . TRl . SRS 25 % A v
RARNPIEHE B T . W1, AL, S SEATRZ O & B vk Mg A, 25008 o,
HpBOREZRIEAR G . SEMAYI SR . (RN 2537, G BPLE SRR R f BE AT, oy
A BRAY e B R EE (s B AL . SRS A B T 1 B rp 25 52 07 A BC A ML . O 240 e (s s AL ) 119
RADITE . 241l PR 22 4 JH 25 4R SRR AR 3l D4ttt v 2 26 AL 5 [ B Al s 150 57 S A B
Heqil

AR am R LSRRG AZE S

SIERAY, Wk, BOTHL, XURE, 2807, PR
CYLHAE R ERME AT ORI TTIRE T 254 AR 2SR -5 i (AL AL R TR
FEHuL LB Y R SR E SR E VLam et 210014,
PR B AR A FRAE] R 453300)

YA R, INERAESA =i B de, AP, B, BRI MEME 1 2% A i
R ERSY . BUC IR, IR RABIR  Préafe. M. POWe:. biME. W
RBETT. RIFRF2G B, HAS T INRAER B S B Z , F2ON 2 i i o i DA K
PR L o IR AEAR S AR i R 22 . (ELAS [ LU AR AL b B] A~ B o0 ) 22 S R DL ARG . AR5
XA AR LR AE BEAT AR 27220 A . i PCA 2081 Al PLS— DA 73 Hr. fe 45 31 3 2092 5
WEW 144 A NETIR, MR DTSRRI Bk, Ralsm. 258, 1-0
—WNMERE A TR . WAL ST OEBE A TR T R, —WmEREE TR, AR A KR
A, AL, SetlEiR C KEBELRTN; HFABAR A Z HA Xy, Hh =i
A IM I AERR — 5 MR S S A m. B RS U R R L R R S R A
ERSIEGAE R AN R Rl L R AR 2D T R R R T S
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 E B 2023 £ B+ BB M
ZAEMEHEFMNIPAFRER LS AETEHENILEH

WIFT L R«
(L. 2% HMKFLHBE, WHM 45000D

FER SRR IR Tk i sn (Oi98i8) ML Jr . FoA W AR, Uil him] i 4 2 D1 2.
ARG B P R W BAT B FA ST 25 e OV (LR HIAILAR) o R 58 A T . I 2% 24
HEE e PR N )z & A T R S ST RS AR
X A REA R BN T BUE M E AT . RAEAE YR RA T RER A . SR 2. £
LA ZRAEHRARIERRE S & . D, AW 50 A B0 o 25 4 T 2% 2 B~ B T B PR A 42
3 TN BE 7 A2 7 TS P et i) i o A 4 . 4R Sk S i T TS e 19— oA AL
BL . o nIfE iz m . AR LS IR N AT SCR IR, O F Sk SRR ST A5 R B I R
R Bt — 2 A I ST E

ETHERERAFNBECINEERENHFSERNRNONEEERNETAR

WA, M. RO ALREET. EHET
(L PR A R BCE ST L, KR 0300065
2. INPE AP ERZY R P Sk TR EBE . KT 030619)

Hi: T Mgt i —faml, hE LU SRR AHE RS “AE7, SEECR
W), L, FEi s SRR LR E R B, SHUARES . R AR A% 0 OB, IR
RUHABIESE R IR A A RE D 3 s 8 M R AW 3 (CRS) 8 S B/ B AR AR T (RHAE
HURMANTE B . A5 B A2 R IR 41 2%, DR IA 09 A0 BE 4R TR 2 1 o £ TE M 1 R LT
ik 30 HUNEUBE AL b as (. SRV, HuvE k4l (DZP. 2mg/kg/K). R A (K
(SZRDL, 7g/kg/K). fmlidl (SZRDH, l4g/kg/K). B4 6 H, Bras A4S, HAKHRE
BT HRANPT 14 X, i CRSHEIAL, My PEA MR A0, mAlEd T2 1 /NS 4
T 21 K. ZSEAHG TREEZREK ., B mFIRA U R k., 2  & R osH
O3 — DURAT RATI ] B3 (UPLC—QTOF/MS) #EAT ISR 4H 401 . LIIEIIIR (FA). Wik
BEARGL (PC). ¥ B AR BEALS (LPC) . BEAREE L BEfk (PE). Hil =Hg (TG). i & itk
(CER) SAMAR, KelEthh MS $lg ittt NbRId—4k ;s #EmiLL QC FEACH RSD (<30 26 A b i i
A IR T 2ot . L VIP{E>1, P {H<C0.05 fil FDR {H<C0. 1 ffive 2= AR, At
SyprE SRR B AR R & AR L, 25 A gl . SRR NRIF s Bk,
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RYEIRE, AR A, SHEEAM L, R Bk, B aens Ll T
HAVRHASE , RN T (PLS—DA) WIR2s (1 5RO B 42 TF, 0 CRS f7
SECT AR ARSI AL, SULEE, RECHR. mRRAN T 1 SR ], R
R A X AR I 2 L AT MR VE T . 1F 38 dse /N IR FI 3143 B (OPLS—DA) J&—Flof Wi i
FIR TG I, A BT ES SRR R RFEAR Z B 25 5. 200 YRE B0 E o 22 B f
Q2 (R2) THhithafE, Q2 FrfEdl (Il HZ 5 A MNP TEUT , BB B B
PG, BHARIMERAMEINGE S . BRI S—Plot BIZ5A VIP>1, P{H<0.05, HL¥ET 63 4~
2. S5 P, BRI T 5 SRR BT AR Fr g n, 3258 CER, N—tE L
BEfe (NAE), LPCZigJF; 58 AR B AR & > £ 2B AL (CAR), FA, PC,
PE. ##5fE (SMD. @EARMEH M (PG), §EEZs (ST, LBElE (CL) FKJR., MRE( &
FIEAL CER, NAE, LPC ftExH& & B8 FA, CAR, PC, PE, PG, SM fyAIX} &,
ZEIE . WRA A T LA CE e M R A A £ /N SR S B AR 3L, R R 2R ke
RIFIR, HIMBERE NG & B AL . BRIE 45 S W IR BT IR A 3 “ UL AR 4241t
T TR ARE

ET UPLC—MS R 3R iR 5EiH 1 5 FRER M 81 A ALHIAF 5

Bi-get . TAK' . ERE . R

(L PR BACHR G DA 030006
2 WTHAS L 55T TREE MRS, PR 030006
3. Mo SR P T 50 . IIPERIE 030006)

B WATRF AR R, TR & PRI MAE 1 B R e B 9. 200~26. 220, L
P 0. 7% ~10. 5%, 5 BRIR MAE 76 R AR 8 h i o R HEA th B 58—, Hasl k%
FRAHDCHIR . A5 XL S B SR G RGP 55 0 N RBEAR Y AE 0 o £ 7 AR 1 52, 38
it 5 LC—MS IMiE G A ARAASE G e WY X AR DG 0 Q35 S AR B 0 4B 1T, A
ok fa i 5 W R N S i — D R s AR LI AL . ik SEIR R RN s 1l (O, BRI
(M), RO pEH (BE, 10 mg/kg) . JIEEREZ (AL, 20 mg/kg). PP (S, 1.2 g/kg).
b RF R4 (GLL]—L, Ir&mideEil 18 mL/ke, #radzy 12.4g, MM T AEHIK
st 200 mL) , ARG PR EAH (GLLJ—M, & @iidesi 36 mL/ke) . ik ERw & f 4
(GLL]—H. #raf@id@in 72 mL/kg) . "rdl (AF. Jrafaib@mhile 36 mL/kg, &4
2yt 24.8g) . HEA (BE), FAEMRH (200mg/ke) WA MRIENY (100mg/kg), i@l # H
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EEESE 21 K. SR PRIR MAERCRL . SERRAL G 252808 b, G 1L b IR /A 1 4 B 3 52 75 Bl
I B e R W DR ACR s W LC—MS i AR A BOR 45 G Z2 e Ge i3 B W i £, % & 08 X v
PRI MAE R L3 AR ) B A B OS2 . S52R . SRR BIHR S IR HE 21 Km, L
RIZAL PR RK T B4R 142, 8% (P<20. 01), M1 SRR A BRI S Asl . ot IR 2
2 F M SP o PR TR IR ASE 2R A B A 1L 37 A QB 48 S E AT A . U AR i 2 3R 4 5 1 26
A5 e PRIV LA AH G 1 22 S AQIE A . #0081 g AR i SR B i, AT LIl 19 A, (] ] 3k 3]
50% 894 8, Horb i M E 11 B 4E; Uric acid, Citric acid. Spermidine, Xanthine,
Arachidonic acid, Gluconic acid, Indole — 3 — acrylic acid, Taurochenodeoxycholic acid,
Naftopidil, Ethyl 5—oxohexanoate, 2—Oxoglutaramate, 2= RACiTH) i I% & £ 0 ras B3R,
R PRIR IMAE SRR AEAE PO AR TR A AR, ARG 2h . K =R AN I R A, ISR
AR IOBE IR AR A CE B A ZR LA G RIS 7Y ] AEE A A3 i S A i % # R P RIOCR,
S50 IR ER IO R PRI IR ASE B K B S VE . T LU AR AIRPR IR K T o i 8 T8 7T LA 3
LG AR R, T RETE i Y AR DR R AT . mE e, RER A, FTEIRIEIS . BEIR
P AR A 22 2 AR B A HEAE I

£ TR TIaTLE RERN B RHC TR 255
R RS R
I8 T RIS BRSSPI Y3048 P 2 b A A5 R 5 R AL P TR
Bigertit AR VRIS A ISR S TR 210014)

HH: BRMA (Lycium ruthenicum Murr. ) 27F (Solanacae) ¥iflJg (Lycium L.)
ZAEAET R TEhHEA . AT R IR LB A PR, Piege. W A LR i R 45
YER o ARG SRR AT SR S v A B 28 1o i e s B G AT TR0 9E . ke AWE5ELL
FINBRATL . (Caenorhabditis elegans) “NAEHY, di FH B S AAC MRS B 42 B (LRS) AT T
FEAr g A T A5 BEFRIETANSE 50 pg/mL LRS AP mi A it K 31. 88005 4
BT A0, TERER 22 SR 277 4~ KEGG B EACHHE I 46 4>, Hdh ABC #isik, &3
MRAW) G . AT (RNA A6 MG EFURHHT, KERAEY S IGE R R EEE (p<
0.05) . XfHEZTT 20 RARIHHE H I BT, & BEADRACIHEE B P 2E . — 2802 AR A AH SC A
W, ALAEE UM SERFIREE A R B e Gead o B B AR K IR b
F N, BTl R 2E mERE T 10 5 — KRR U H AR, 22 RMIF AR (Gly—Ser—
Thr) ABEHZ O EERRGHE R, S EFEERAEY S . SRR M E RS, RN
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M, WAERMOAREYEN, CRERAE, B NEARMNSE; 55b, Gly—Ser— Thr fUHHE 55
WA B S R A OGHK . 4518 FROTA I LRS S KL A 5 i JF T AR IE 1 495 ¥ i 2 5 no g i A
i i LA A Gly— Ser— Thr QS A% U ) S 5L IR I 52 28 B 74

Thae T EF R ARFERFISE K iaTT PN AR

HEAE 2 B AR TR
(L PSRBT L. KR 030006
2. WP KLY h T TR M50 . KT 030006;
. MBS SR AL P TR . KR 030006
4 SR B U RSB ST . AL 100050)

P2 A= A A T4 A 1) — RV P R AL 22 ROV AR, 1 B 7 AR BTH FE Y /N
TR A . XA YU E AT AR i B2 2 IR S A h Iy R A A,
K Z HRETE R, AR 1 ARG 5 5 1) K AR BB G, S 1 RS A WA Y AR 1 el
e B KA, A5 E R AU ZH 7 (Metabolomics) HAR., A 2. AHF5EER
B I TER N BAT Z R RE . (1 0A A ACSH Y RE 6% 18 i 2 Mg i 7 U2 5 8 1 o i R 18
V2 T RN B A B S RE AR A RIS T o T LA KRR TN T AR S S A R AR
AR GEARIZH 2 HOAR TC I ) AR ) T A N 08 22 W) T 8 SR 523 F-HLa . e = XA 4 B e 114 AF
5o R T RAIX—EREGE, Thaeftigidl2% (Functional Metabolomics) Wiz Az, ZF A #4630
AW IARAE 52 B E TS IR R Ak, ARIBURIR S, T RERSFI I 2 PR
TEB Ur 7Y, W, FALERRES, JERA Y Fsg i DL R A H 255 Rk
PRy ROHOCHR 1l . DR 5 288 09 AR EAE . D RE A 20 27 HOR T B2 24 IF 90 Sl 45 32 G 1
P, ASCETELEALUT AN : 5%, WM 5 E A 456 5 X nAR 1 23 3RS )
RE, AIREACH A A AELRIZ W 2R YT b i 0 B2 (R BE At s R, MR D RE AR 2 1Y
9T . IR HOR Ko AT 5t A DRI A 2% 1 )5 2 R R AR b il #2Fk . SRR gt
I 2P i b 24 24 PR B AL B0 25 B & O T AT AT s dede s X I e AR A 2R R i
RGBS, BMEZ, AL 7o mg g 5Ll wFo Gy 5 & A B ng A BAE
LR IR S b 25 A W e v 0 IR MR R JF Xk D ae A Qs 20 2 04 1 F i LA B Al
B HREAT AT MR ER . XX T IR AT IE BN A L L ) ] b 25 3 R BEAIL AR . WA 25 A
FHHL LA K B8 25 Wik e 5 HAT B 208
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 E B 2023 £ B+ BB M
ETHUEFNEHRESRLELE D—gal S BV—2 M= ZR1ER KL

A, R L

(L. PR BEZBLAIGE T L. IIPEARIE 030006
2 IPTRAEACH Y 5 F TR IR %  IPTAE 0300065
3. MR AR S FUTILE LASC%  IPERIR 030006)

HEY: H2ESFEMESRITHEER KA MEERE, DN 2 s E 1. 8
R F 5 /N RAMAR EAE . A S 2B AT MR A R A R . AR SC B FERF 5T B4 R IE L%
D—gal if5'3 BV—2 /N 2 0E R, JFEE T Rafh IR 7 I 4 BF 90 B 5 3R 48 4 /) e I 2400 i
5 FHLE . % R 200 mM D—gal iS5 BV —2 403, @I 4000 71 . i
B ZEEIREY) SA—B—Gal, EEMKEN p2l, yH2AX, WO 85 R ES AN w2 nIfE
T A SCTRRS 2R /N IO AT T S R O 1 2 S S PR L A R PR P 6, SR IS0 T T /)N S 5 4
TEEMEN) IR, R qRT—PCR X AL A TH0TE, 2558 : 200 mM D—gal B53% BV —
2 4L 24 h T ES RN E S, AT 50 pM BRI RS AN . s A
LB SA—R—Gal Y% . R p21, yH2AX ik, T A 2] 428 /M i i
YR s X /N A I AR DGR R AT GO 408, R IR fh R - % 1 2 4R . ) 3k I o 4%
HATIRAS ST HT AR NG R 530, 4531 9 D OCHEEE (CCL2, CCLA4, CXCR4, CCR5, CXCLI10,
TLR2, TLR4, TNF, ILIB), H qRT —PCR %5 /5 # % 2 7] i 2 F 8 CCL4, CXCR4,
CCR5. CXCL10, TLR4, TNF J£H ) mRNA K-, 2516, 42 0] g 3 a1 8 7 & A
REERMRIE, HEL D—gal i FH) BV —2 40l .

E T ERE B BRI A F RSB T CUMS BY K R i M BB AL 0 1 7F 52

ErghAEly | Ephemle  Asdgle  RsEgle  erpegelos
(Lo Py R P RGBT TS oL ISR 030006
2. PG R AA Y 500 T TARBE W E AR, (PR 030006)

FIAY 38 T8 S A TR A P85 X A8 AN W T DL P Sl Wy S A (chronic unpredictable
mild stress, CUMS) RESWABEEAT TR i et fe 29 RG0S0 R BRI iR
TEIIARXTE R . Tk SPF ZUAFHENE SD KRR, BENL = H4 (K. CUMS BRI (M),
PG EhmSchik e (PC. 35 mg/ke) 4. SEWIATMBHEAMEMR A, (B, 15 g/ke) 41, WL
MR MR AERR G, (BE. 15 g/kg) . SEWIKEEY mi AL (BW. 15 g/ke) 41, 41 9 H,
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3 S A ]S SRR U R AR b, W35 50 80 OROP 28 8RS BOR B B0 I 5 B8
B KA 52 56 (O 5 Bl s SR LC— MS X IfLTE 9 Fbl 28368 AT A6 s SR A UPLC—MS/
MS U AL 2= Tk e BN IR . 458 1T %L Ra R R, S
LA, S 3 RO R AR 2 5 FI VR 25 2R B . R/ D 2 30 L . 0 RS B8O B S B 3%
P (P<<0. 01, HA SEB IR RO ST AR AR etk s VS M e g R o, 5 K 414
o, Mgl Trp, 5—HT. GABA. GABA/Glu, Tyr /KB B ML (P<<0.05, P<<0.01); B
ZHFI BE 240 Trp. 5— HT. GABA, ACH, Tyr, NE /KF B #F5E (P<<0.01, P<<0.001),
BW 21 Trp. 5—HT. 5—HIAA, GABA, GABA/Glu, ACH, Tyr. DA, NE 7K & 2 [
(P<C0.05, P<C0.01, P<C0.001), 5 MZHLLH, Sel Rl tEap o 2 B s AL I R A 25
HL. Hri B—MCA, TCA, LCA KFMTHE . UDCA JKFRIFRAR . 2536 Sl I B 3
BLAAT Ry 2 R 2236 AP 23 25 (2, 253005 s HL 5 IR g A 2L, R #E IR
PYER.

ETHEREEFST “EMmEER" ERTHEFR

BOCEN, RS, EHE, RERN, B
(Lol hEZGIARATSE L, IIPERJE 0300065
2. INPER: M= rh 25 BRI S R T I P s SR %, LIPS RS 030006)

B WFSIE A" Dhas “Thi” SO AR M L. s SR JTIE MEAS AT i UL
PER AR (chronic unpredicted mild stress, CUMS) Z5-& 983 & il K BRINARAE KL, LIAT h2f
FEBR S ML AZ FE BRI 2 6 CUMS S BRAIARAERE AR S i V8 66 28 B 30 55 R A 32 03 0 A
FIAH S A 3 Bt AL BTIIAR 1 AR I U 722 48 AR 18] RO AR OGP . W H — NIMIR AR 4 27 ARG
CUMS U TR A D 1 A28, 8 IAR OG22 S AR ) T A A s . 45 2R A 4
JJG . REUARTE . WK mEFAE, W73 500 28 Ak 8. B OB g BRI (P<<0. 01D, &,
by RUIZAER TR mBEY B EA S (P<<0.0D, B TPYHTH)E, KRR MR RALL
AR B A AR s . Mg R BoR, 1T RGBS ML 5 Bir e D
FHME., R A R B R, FETES RN 19 MBS EY . BIH6EEE MR R E
M. WA, FLR. NEMR. FrEmRes 8 Me iy, WAMERR . 2R R e RSN
CTETR AN R R AR S H I BR AR 45 5 S5 ARHE B . 4518 HHRY “MHAR” DhRCS5H “iim”
R B EARDCHE  HCHL ] 5 5 5 2L R A ok Ak & AR, s B & AL ik 42
A,
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 E B 2023 £ B+ BB M
ETHRZENSFOERMNBTHIRGARREEERNETR

OS5, KIS I TR B
CLPEk PEEZEBRBESE L. IPEARJR 030006
2 NP e P 2B SRR A TG4 TS PSR 030006)

H . TR M2 HTmaR iy 25, IR0 A 25006 57 SRR AE (9 08 e/ AL . ik
SR BT ORREAL R R (hetps: //www. zhongyigen. com/) R HTANAR T3 7] .
IR B FR M2 0 5 300 Dy R e B 25 W HEA TR e OQIRRLIN A3 B B R AT KA
ORI U) 355 FCE {75 B R S B e s 1) DR ER 24 s A A 2, A AR O 2 W) — R PR o — 2
FEHN S KR, AT IEI AR (gene ontology, GO) IJRE & 4 RIS #3534 H R4 1
(Kyoto encyclopedia of genes and genomes, KEGG) & EESN. 455 . gy ArhzhiibJy 215
B AETE 293 Bk, RIHEAIMK 2657, LIFAT. HIHHE Y 35 Bk, &R 4 R
12 Fh, W R AR 2 . 2R R B I L o ZG PR RS Y IR H AR
ARG, ARSI B Ao R i 2 0 250 A b, B BUR M A A
o CEATEIAT, SR E RS AW G R AT S Y17, R R TR R 5
ANRIE, LS 22 BT AZ O 2 TG M A3 58 A5 T e A AE I 55 148 A~ 2 K@
SEAR DG, (Pathways in cancer) . BRI 58Pk FERE4L (Lipid and atherosclerosis) {553 .
A2 BURAE F 2 1% 38 % (Chemical carcinogenesis— receptor activation) . JARBIIR f1 530
kol kLR AL (Fluid shear stress and atherosclerosis) . i IRIEH {5 5@ % (tumor necrosis
factor., TNF), FH4IMEN Z{f5 5@ (IL—17), FAilfE S (Relaxin signaling pathway)
. A5 FRMGPNAR Th O A, BIAT . 4. KEGG 3@ % & 4R 7 i R W %
OB IR INERAE I B2 22 56 A5 53 . i I R SR FH 3% 1024 7 36 SRR ARE 3 B AR 45 . I it &
FHOCAHT P e =% .

ETHERAHAFHRAET b2 X ERERES PC12 @R G RIFIERTFR

A0, ENE, BREERC . BEM, fEe s R R
QUPERE 1. R RGBT G, 20 byt 50 F TREEHHE LR E,
3. Mo R DA RS SR A LT A FSSE s, ILPERJE 0300065
4. T EBEAEREBE MRS, dbat 100050)

Hi. BFFTLEsARTE b2 (SSb2) f i (CORT) 5 PC12 404545 no ALy B J Hom]
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REMLE . i % PCL2 40 J a4 Maxt BEAT . BIRIZAH SSh2 41, MTT ikl 4L AE 16 55 T
MriEA PC12 LRt &l (LDHD B3 ; Annexin V—FITC/PT ji x4 i A A I 4 fifd )4
175 HEIRK I A 2R &t A SRR TG 7 5 ST IOMH (A3 — BRSO (LC—MS) Rl
SRR PC12 A4 BE ARtk 258 S ANt RRALAH LL . B 20 40 i A7 76 3 d 3 PR AIK
(P<<0.01), LDH BHCRBETHR (P<C0.0D), I T &8 (P<<0.05), REAMRTED
FREAR (P<<0.01) . ANEBEMEEE 1 BERAE (P<0.01), SHRIAAMLL, SSh2 445 B4 40
MAEG R B 2 TS (P<<0.05, P<C0.01), LDH BEHCR B EREAL (P<T0.01), AN T W&k
ik (P<<0.05), HEME&EREFE (P<0.01), AR BEMEGE ) 0 E T (P<0.05), R
HHp Mg SSh2 RER E A AR . IR, N— B RAEMR. L—HRER. Bk, L— R
HR. M. SEBR ARG 9 22 S0 . X SSb2 5 1 e it it — 4 & 42 43 M 15 5]
5 A EEACHHEES, R D— A& B D— A &M, RNEAR. BEmMaZmRNEYS
B, AR, KAAMMA A, AR AR AEY S M. 458 SSb2 Xt CORT i
S0 PC12 i 05 Ak 2 R VE T LA 400 1 4t B 0 T R S AR 2R LA

& B HEZN MR 2 ER B E S RS EF 5
FHY
CREMIR 2255 e

FIAY . a7 KM BRRZMRASE A 0 e AN )0 S BB~ R SR 25 BRAEHT . 26T UPLC—Q—
Exactive Plus Sk RIHZIRBORAL A MU ST » A0 SR i 2 KM LS A IR PEAR S
RUSEIR . SRR IR 22 S R AE AR SR . Tk MBI AR 7500 L. 9506 LRI
AL R MEMER - KM RBEYL > 2 2. B MR Z 4EARA] (0. 0334g/ke) . F R
B (6g/kg), BR—I, BELRZY T R, LAEUKTI WAL G e A [F] 452 BB o2 /Y 24 PRI 1
IFTARWE 2y 30min Jq KA KM /P BUILAEA 24T A s 5G4 =i . 456 Zooseit o
Pr AR LE AR EY) . A A AR . 255 ML T2 A SRR, AR R T2 4 AR
HHAA WEBAER] (P<C0.05), 47K, 7500 L8, 950 S B4R ICE AL H AT i 2 4 0 2 LA
I (P<C0.05), LA 7526 SREHR G AR B AE . RSB 5 v ) 26 F A LR Sy, AR 2R R
R.ONMEAY . BEGAE. (UL A MR AT R R OMAT R G R . e AR REAT
REM AR AR . MAAATY . BOERSE 26 Fh I8 B R A R A A
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 E B 2023 £ B+ BB M
ETiE R G AFRIT R MR R SRR Z LN

Ve, DA, FEM, KO
QLR RGBS H0 . I PE 4 KT 030060)

Hiy: fabde e Fm N Re 2 m, BAmE M, BNV, WEamZ I, otk
g —W2G RN, ZAA —EWEE. AERERM,. WAREDEA M. 2R, AiREr
e R FH 388 75 SR R R 0T A R 3k B HUPIIR T ROCR . RiT . ASBIF 90 T 7 8 QI 2 27 4R
PIAAD MRS f 08 SR BT 2 253502, LU SR R 08 4R rh R 24 190 22 A MR TP SRR
Jridi: Metk SD KR TS D—2F3UHHA S w608, RESIWAIT h¥SL8 Y 5 525, 3
IR ISEEG . BpEseEs . Elisa vk, HE Ze(n, MASSON 3 0 %575 g i 58 (04 4 4 07 4 Rl i 4
FRI T AR E R R S, B, FKREE. NIREENA8ERH. A UPLC—
Triple TOF 5600 {254 K B 7 8 8 229 AT A 2% 20 B, Jd ik HMDB %045 %2 . MSDAIL
Bk, SCIXEOS FiIl SIMCA 43 Bt a2 85 . -4k il 22 AR, i — PR R b 48
R EFNLH . 2550 b ERRIE IS D— PR SOR R i e M g, Mk
XTI, SRR D— UM EOC R ko BRI R 2, i R A —2
P TTHR s AL N AR IR HE e S 2F A MULEF 2 i A i, 1E—28, BB A dlF 2 3, fa b M
IR ER LRI 22 R A ROM OC ) 9 22 AR, B O EERE ., B RS, K Sk R A
W R R ERE R AW & A . WIGUIRT RRAE Y& . AR R A B RS R AF 6 SR RIAHE I .
G5 ARED NG fe i B A 0N R L e B 2GR DTk, FEPUE R R LR R Tl —
JE I DTHK o

E TR AFHE ARSI m I H AS49 4R A9 I8 58 1 F K E AL

XTFHE . SRR, XUBERE' . ZJKEE'. S0, R
(L RSPHR 222 B, TR A BN B2 K IE 100 5, 450001)

Hig: X0 (Artemisiae argyi essential oil, AAEQ) 3L A A5RHE Y3 0 T80 i 45
KRG, R, AAEO BA B . PR . YIRS 2R 2538 E (0BT IE /N2 i il g
(PR S M A B . PRI, A28 R AR AL 2A H R 58 AAEO 16 A549 4 fifd 14 3 5
VER B0 Jride: d@sk MTT. 4R 01 DL R A0 M T2 25 S5 i 58 AAEO X A549 2 i
AR s 3T UPLC—MS/MS BRI FH AR AAEO ER T A549 4IffLRT 5 1) 2%
SEAC Y B ARG s E A G E P Fet . N (MDA) | i A (ROS) 18 &

49



H E 25 IR 2023 FE M+ B =1

B H G Sk 4 (GPX4) 1936, R Western Blot BEAMN @ i B4R Z M5 7 5Lt 11
(SLC7TALD) HEHMERIL, 458 MTT, 40N 5 451 Bon AAEO BA M A549 4
W 2T A A 1T R AAEO BEARAHMI A BE H R (GSHD AKF, T At
TR R 0 2t AR % 5 4 40 MIT 5 B I 30 45 IOk H KA 38 R AS 1 R I I 1 1) 2 0 B I AR
%L%-mwoi%ﬂ%?%%WR?\memME%m¥ [F] B S 2RI T GPXA 36
EAh, AAEO if B AL SLCTALL ik, 4518 AAEO il J8# 4 e H AR, #iH GPX4
Tk, Vﬁ@&n@?FN&&UAM%%L,ﬁ%Am9%mk¢%%E,Mmkﬁmﬁ
AS49 ZHMIEFEIVE T . AR5 AAEO FT-AE/NH B s (0 VA 7 S At T R ah e S

A/
fié‘f; ¢ Gl J-

L-OH

Glu—7y-Glu-Cys — GSH (GPX4 &
L- OOH «+— PUFA == MUFA
| \ e
MDA

GSSG
5-0p «—— y-Glu- AA
PPAR-/y — (CDK M
Fe* ) ‘«—"- J_ K’GO @1 G2
¢ S
migration
Ferroptosis

ETRBEAFEARRENR (FAEKXIE) RIEEROLE “B” BRZFNHE

é%ifﬂﬂj?lv Iﬂ{mﬁl» ,3/{'—:353% % %ﬁ;*ﬁ ’ gK}néEl
(1. UJEj:%‘EPEEfMtHFntP/u, IIPE48 030006
2. WP P E R 2 R 22, ILPE4 030006)

HA: mERREIEGM Z—, AEMEE . SSE0H . IR, Wz Ihg. (FAHK
W) eE AT, RO, AEO, RZAANR”, BRAPIRESR A, SRS I
AAHINEI . 3, 67 — Z37F TBEAE R . g AR R R S R T R, I AR AR B
“Rl” BB =ZRYIROICSS s A, BRI RO AR BT ST AR Ok R B (R Y
BN AP MARTR T AL E “f)” 2547 TR HA S AL R )7 M
JGr B TR AR P ARONE AT R T R TR AR SRR T RO (RS — DU AT — AT IR ]
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(UPLC—Q TOF—MS) ., #Z#EItd (NMR) R 2AH AR B I A O 19 25 S Ak 24 B 4R T A
OB R By, FIBTESGAT B ACL B 7 BT BEA RN, IR I 2% 245 3
SEHARBEHIEEALE “I” WRMANE. ik (D 450 H NMR, UPLC—Q TOF—MS
X e AR A AT R . R HILHEG 23 - 45 BORTE N 1 22 0 SR W X5 Ak & W A7 28540 M6 e O <3
FHEARCWZE T EZB S (2 RIHEBEK RS2 (SPT) . sk (FST), B 55
(OFT). mZE s (EPM) 172500 € e s e m ik s AR /K Y (PTXE) #E H 45 2 5 %t
IEH SD KEMATHFEZMW, FRAROE “Rk” MAER; (3) RA “MNEETNSZ 1
Fras FERE B AT I EACKIEY R BOMUZERZ (LHD) [FE 45 TR CIREE N— 3 —D—
RAER (NMDA) Z 457 2— & —5— MBUR (AP5), R EiFE PTXE X SD K R~
A PR £ R T R S /MU ZE R T ) NMDA 2645 % (4) RAMKBEFH AR, 454
AR 25 S s TR S A O 5 W ST A5 SRR AT Ry A% O S SSORI DG B S B s R FH 43 %
FEHRXT Fig PTXE #0805 SRS TR L I 0l . 2558 (1) I NMR $iR S E T
25 Pk ey, TR IR AR . v — & T RS 12 422 50 RA UPLC—Q TOF MS
ARIEEEE 146 Ry, e R T I 1 94 Rl s, ik Sibiricose A5 45 36 ~22
AR E B RN RS 52 By, i EEHH Tenuifoliside B 45 13 22 S0 (2
A “R” (%A BA — s IR A — v B PO M AR AR FE AR AT R (3) 4%
RFEW], PTXE X SD K™ A4 A7 252 5 LHD i) NMDA SZ K4 5¢; (1) RIHER .
Yy—R@AET . WA, WM. T RS 9 M AE s T B8 o /E T SLC6AL, GRMS,
GRMS, GRIAL, SLCIAT & 91 MEAERE AL, W & Glu BEAUHE . Glu 324436 ¥ LA A 283 1 i
TR —ZRA AR A OIMOC . 4590 ARBFSE I B T 38 iR O 1 22 AL 2F Lo R 7R T ARG EL
“Il” ATRESE—Fh P IR AR ERE T, IR RTRES LHD s NMDA Z KBS A . ek, A&
WU Ak SR R PTXE 425)5 NMR R A RIS GER R 51251k .

ETREAZHREEEFEHZRAMEFLAEFH
IRy EETAE T x
LAE T EREGERE I ChilAEyRED  RE s A S S s R H TR
gL LAY IR SR E LSRR VLR R 210014)
HiY: REHM; (Parrotia subaequalis (H. T. Chang) R. M. Hao & H. T. Wei) &3 E7h
AW —FERmBCHY) . A S B I Al . AR SC I X AR 2 Mg A R R G Mtk T T
R AR AL 2E o B BT R AL DI REEMY . ik 1. L HPLC—Q—TOF—MS/MS # R X 4 &8 4
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FEH AT RGN 34T 2. LA DPPH X -AR BT 8 id MEEA T 9840 s 3. AT ARRE [ 4
Wi ~AT5vk, i PCAL PLS—DA, RIHraF Ik st & YA M Se i it th 25 5B o By s Ak
ENESEY . SR BERZERLEY 1714, HPaPLIR 42 1, 815 22 4>, AW
174 2R 12 4>, BEER 10 A, FRZM A TR & A BOR LU B 89 A BLIR R AR w5 R R
RS BRSO A B PR . SRS Ve (G 2. 37 pg/ml) F§F. H
HERZEME R AT T B (1G5 2. 21 pg/mL) . S5E A “ B I B o e 25 IR 2 i 70 X 4
IETETTRRE K .S58 . BRAM A RO P & AL o A T 22 5. A HLIR . A= W s R o o e A
R RGN B RIS 1870 %o SR AT S A T A DT ik 1

ETF UPLC—MS/MS £ ARE o— ik fm G BT mE R B FHLEIF R

geszl, XOFHE . FE. P, EE . ZEIKEE, XEEBE . DRERY. fRED
(1. FBM R 2E 2B, WA M TR Gl 100 5+, 450001)

HE: AHIESE 5 7R FH R 25 25 B2 R A 2 H R 5E o il ity JAv o) 127 i /N B P £ 47V
RO HURHEATIE T, U o — il i s ) i R F 4R LR B, Jrik: DADBIE&E A
(OVA) BAE AR BALB/ ¢ /NS, 2OPERE R AR AY . S5 5. o — il S J B dnb B3 A1
T/ BALF R RIE ISR &% BALF  IL—4, IL—5, IL—13 A+ OVA—sIgE #y7K
oo Al R BE ] R T OVA 51 By 48 AE 4 i 22 i FORS W4 . I b T R AR A
MUCSAC g3k, JHE T /NRAGERAE . JET 73 D255 58 4R SO H i T KEGG J 4

)

l Inflammation

Immunologycol
changes

e
- B~
e 3
A
Dendritic Cells
(APC) (N ‘ -~
A ~k
= r
L ?
J

,- iC's B o-rerpineol |
i = IL-13 S-HPETE| — LTA4—> Lred|
| | lssu I

SHETE|| L'r‘f‘_ﬂ"‘“_'-ﬁ,‘“

+Inflammation

| ‘
* Th1/Th2 imbalance
*Mucus overp Multu:I CysLTsTl
+Arachidonic acid regulation i
metabolic disorder LXA4 T
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OIMT o 2B o THE ot A TSRS 2 i P 52 e 5 ) AT 8 DA A A DU R A . e dh . Tl
G Y 26 DG . BATKH EES 54 WIS R USRI e H AR
WV GAE . 458 IRAWTIERWT . o il A I Ak B M]3 ok AP0 0 16 A DU TR o5 i, 0%
S5—LOX M, 1/ Rt S CysLTs BB, ITRFHTE G .

& T UPLC—Q—TOF—MS & &2 & FM 5 F M B R AR SR AT HEZE AL 5

WA, LA, KR, PR, SANET. HRA
(Lo PR EEBANHITE G, M= 2y ) e s S A L P 48 B e %, 2k
PIBe 255 RAEREBT T e . KRIEILPE 030006
2. WIPEASAERT I By A PR W), o [l 0 A A S I B L P T SR . U B L
P 032205)

F: BEEYRE R 2 THEY PR AN . BA ZMAEDETE. I
fb. Bide. P, AWFIERA UPLC—Q—TOF—MS £ R IS5 A2 W8S it ik K 7> 1 R 45t
HOHTIRITI S ERAL S Y. Tk SRR REIE A A (IDA) . 7E i BSR4 T
AT B RS G AR b (0 2 (5 B SRR A2 W s 1 X IR v B Bl . i S B R 45 4
ARUCECESFSAY . I 201 W 46 3 A R A& 4 B 8 7 8 1 R X = 2 5 B vfiE gl O X EE . A
T S ORI A A, AT E IR AT I PP B B AR Aoy . S5 2R . TEIE S TGN . RS
A4 FHETEZE ALY . Horb 12 MEEZR AL S MR IR P OE B AR R 2" —O— 4
ARET . 4ERT 2. HER 4O OB, FAREH —2—O0— Y. REER -3 HH
8 C—AuMiH . ARBFR -3 A6 C RS, LUTE NI B2
A RDA 24# 9 RRAERE Aol 151,00, 117.03, LA LLIZs B AR BB 50 38 O REAZ 1 B 25 Ak &5 )
RDA ZU#RHERE W 151,00, 133. 03, Tl AN B 2 o BEAZ A B 2R AL 5 1) RDA 2 RRAiE e
Jio4 151,00, 149,02, BRITSRER. ARBFER. M. WA RN, oAb Py 24 L B S 5
WERBH L XA S5E . CXE MBS YR AE S5 0 TAE B s i, s s Al &, BT
TR PTAES AR SR 25 e UFITT A RGBT R IR BEAT W ST . 12 W B 5456 20 1 I 28 SR IR ] 17 PRt
PUBNRAT I vh 52 A2 i3 0 e B A D 6 M 0 B T AT

N\
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BEOMRERAFINZAEFHRBEC—JISHNWREEER

T ORUE . . KA. FEET . AR
(L PP BRI A2y S TR BE . RIS 0306195
2. PR ERZGBU RS L, KT 030006)

Hi: BRAE = NE % R g 2ixt. 5 5, BRUCE#OEH .,
FHERCAHRS, AR FZ2b . SR, FRAA — 15 25 % R 75 R b0 A5 JEAE FH &5 R AT ANV 2
Fik RABOE R HIRMANBER (CRS) /INRBR, DIEA+7k w0 f s et 4 5
B PPN/ IN B R AR T 5 DA GBS B2 75 5 194 B IR 52 36 D7 A7 /0N B ) e IR 75 R 301 1 A I
BHA], RGO — I EmARA (7 g/kg) FRFIRLL (3.5 g/ke) MIPAEBIEH. KA
KK — L (HE) Ge@FIher O Yeta a2/ UL 2UR BB A8 1k SR FHAE AL 310 5 43
M. SR 2 RF IR R N & (ALT) M SEERE (AST) MGt JF4RH RNA gif7
BESEAINN R ;. AP HER] 22 SR ET GO Thig K KEGG il J& & 40875 fe)a . SR 4% 24 B 2 73
DR A~ — I E 36 P LA P HE 55, TR SR A GeneCards, OMIM S840 R4 2 A IR . SR AR AH G
PRI A, DLIE PR RS R (0 3 AR M0 S AT GO Thfg & KEGG @ ig 8 401, R Venny F
13 i S 2 2 S o DRI R 90 24 24 1L 1) 28 AR AT i OSSR BRAR IR — 117 245 0 el 4 I RE /N U
TIRERY AN S . 25 A H CRS FEE/NRABLR, 25302 5E /R IR 2~ — I 5 25 % fig i
E BN AR PN B A TR VBRI B T 4 s B 2 45 B S U] B 5= B B ) 7 B R 2 4 TR
BSTRBON SR B R H B K F 215 S 0 4 1 /N R AR Ao (], - 4 e e RS 7 TR 300
JENEREY) A R, 525 AL, BORIAD/INERUF S, BBt se iz ig . FLIR Wi S 3 n
M+ AST A1 ALT K- BT (P<<0.05), B~ — )12 A% 75 1 A s ) 42 34 R it LA BT
IR EAS AL, HIHE B E ARG h AST /K F (P<<0.05), TR~ — )1 25 7 7T DL i e
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Effects of aerobic and resistance exercise on depression—like behavior

in CUMS rats based on “Muscle—brain crosstalk” mechanism

Chunhui Bao', Xin Luo*, Ziwei Zhang', Jiaren Liang',
Junsheng Tian®, Huan Xiang', Yumei Han
1. School of Physical Education, Shanxi University, Taiyuan 030006
2. Department of Public Physical and Art Education, Zhejiang University, Hangzhou 310058
3. Modern Research Center for Traditional Chinese Medicine, Shanxi University, Taiyuan 030006

Purpose: To investigate the hippocampal metabolomic mechanism of different exercise
modalities to improve depression symptoms in chronic unpredictable mild stress (CUMS) rats
based on ' H—NMR metabolomics, and to provide theoretical and practical basis for the study of
“myo— cerebral Crosstalk” mechanism of exercise therapy for depression in combination with
“BDNF— PGC—19¢—FNDC5” signaling pathway. Methods: A total of twenty—eight 8 —week
—old SD rats were randomly assigned to four groups: a control group (C), a model group (D),
an aerobic exercise group (A), and a resistance exercise group (R). Group D was modeled using
the CUMS approach for four weeks, while group C was not administered stimulation and kept
normally. Both groups A and R underwent a four —week exercise intervention. Results: After
the four — week CUMS modeling, we observed significant up — regulation of 11 metabolites,
such as glutamate, alanine, and creatine, in the hippocampus of rats in group D compared to
group C (P<C0.05, P<C0.01). Conversely, we found significant down — regulation of 8
metabolites, including isoleucine, 7y — aminobutyric acid, and lactate (P<C0.05, P<C0.01).
After four weeks of exercise intervention, behavioral indices were significantly increased in rats
of groups A and R (P <C0.05, P<C0.01), and the expression of BDNF proteins in the

hippocampus and PGC— 1q and FNDC5 proteins in the skeletal muscle of rats was significantly
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higher than that of group D (P<C0.05, P<C0.01). Group A mainly improved CUMS by
regulating 6 metabolic pathways: alanine—aspartate— glutamate metabolism, D—glutamine and
D — glutamate metabolism, taurine — sulfite metabolism, arginine biosynthesis, pyruvate
metabolism, and inositol phosphate metabolism, while group R mainly regulated four metabolic
pathways: alanine—aspartate— glutamate metabolism, glycine— serine— threonine metabolism,
taurine — subtaurine metabolism, and glyoxalate — dicarboxylic acid metabolism. Conclusion:
Both aerobic and resistance exercise can exert antidepressant effects by modulating hippocampal
alanine — aspartate — glutamate metabolism and taurine — subtaurine metabolic pathways; The
“muscle—brain crosstalk” mechanism of exercise antidepressant may be related to its modulation

of hippocampal metabolite levels and expression of PGC—1¢—FNDC5—BDNF pathway proteins.

Directed focus onditerpenoids from the buds of Wikstroemia chamaedaphne:
macroporous resin enrichment, LC—MS combined with Global Natural Products

Social Molecular Networking strategy for screening and dereplication

De—Ling Chen*", Shi—Fei Li **
* Key Laboratory of Chemical Biology and Molecular Engineering of Education Ministry,
Institute o f Molecular Science , Shanxzi University, Taiyuan 030006, PR China

® Modern Research Center for Traditional Chinese Medicine, Shanxi University, Taiyuan
030006, PR China

Purpose: Guided separation has become a hot topic in the fractional purification of natural
products in recent years. Meanwhile, dereplication analysis is also an essential and indispensable
tool in the search for new compounds from plant resources. In order to swiftly focus on the target
diterpenoids and avoid frequent repetitive separation of known natural compounds, we wanted to
establish a green and efficient enrichment approach and use an online prime data analysis platform
for components identification and dereplication operation of the enriched diterpenoids extracts
(DE) from the buds of Wikstroemia chamaedaphne (W. chamaedaphne) . Methods: We
developed a green and efficient enrichment method to attain bioactive diterpenoids extracts from
the buds of W. chamaeda phne by using macroporous adsorption resin. We also performed both
LC—MS strategy combining with GNPS technique to further validate the presence of potential

target diterpenoids in DE. The generated mass spectrum data of DE by LC— MS analysis from
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the high— resolution mass spectrometer were converted from the original “. raw” format to the
platform—supported “. mzML” format. Format conversion using the MS Converter plug—in and
upload to the GNPS platform using WinSCP © software. The precursor ion mass tolerance
(PIMT) of the molecular network data generated by GNPS was set to 0.02 Da. Molecular
networks created on the GNPS platform used Cystoscope 3. 6.1 © software to generate visual
networks. Positive ionization mode was selected with an ESI source, as it enables the ionization
of more compounds than the negative mode and provides a good fragmentation of molecular ions,
yielding suitable MS/MS spectra. As well, we assessed the effects of the enriched DE in
activating latent HIV in HelLa— NH2 cells. Results: The DE could be obtained by using D101
macroporous resin from the buds of W. chamaedaphne. Strikingly, the activation effects of
latent HIV of the enriched DE increased to 21— and 20—fold compared with the control group.
Another fact that cannot be ignored was that LC — MS analysis and GNPS results clearly
demonstrated that most of the diterpenoids we wanted and paid close attention to were enriched in
DE, especially wikstroelide E (WE), and an outstanding dereplication managing was obtained in
the subsequent separation process. Conclusion; This study provides a new option for the
discovery of efficient and low — toxicity latent activators (LRAs), and a potential basis for the

comprehensive development and clinical application of the buds of W. chamaedaphne resources.

Combination of liver, hippocampus and serum metabolomics revealed therapeutical

mechanism of Ziziphi Spinosae Semen on P— chlorophenylalanine induced insomnia rats

Yingxin Chu'"", Yinjie Zhang"', Jiaxing Liu', Chenhui Du**, Yan Yan''*
1. Modern Research Center for Traditional Chinese Medicine, Shanxi University, Taiyuan
030006, China.
2. School of Traditional Chinese Materia Medica, Shanxi University of Chinese Medicine,
Taiyuan 030619, China.

Purpose: Ziziphi Spinosae Semen (ZSS) had been used as a sedative for treating insomnia
through nourishing the heart and liver, calming the mind and nerves, and condensing sweat and
producing fluid, which had been verified both clinically and experimentally. However,
explanation of ZSS underlying mechanisms remained a great challenge. The purpose of the study

was to illustrate the abnormality of metabolic characteristics of liver, hippocampus and serum of
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P—chlorophenylalanine (PCPA) induced insomnia rats and to demonstrate the anti— insomnia
mechanisms of ZSS. Methods: Firstly, a classic insomnia rat model, the PCPA induced
insomnia model, was applied. Then, hematoxylin — eosin ( HE) staining was employed to
observe the histopathological alterations in liver and brain tissues of rats. The levels of 5—HT,
GABA, Glu, and DA in the hippocampus were quantified using an ELISA kit, while PGD2
concentration in serum was also determined. Finally, taking the targeted organ of insomnia,
liver and hippocampus, as the objects, a combination metabolomics based on UPLC—Q— TOF
—MS was established. Results: We found that ZSS could reduce the extent of brain damage,
restore the cell morphology, and decrease degree of hepatocyte necrosis, as well as the
significant regulation of the disturbance of neurotransmitters and hormone in the insomnia model
rats. In terms of metabolomics, a total of 33 liver metabolites, 25 hippocampal metabolites and
18 serum metabolites were finally selected as the potential biomarkers related to insomnia and an
important pathway of phenylalanine, tyrosine and tryptophan biosynthesis was common in three
tissues after suffering from the PCPA paradigm. Meanwhile, ZSS significantly reversed the
levels of 23 liver metabolites, 15 hippocampal metabolites and 5 serum metabolites, suggesting
liver was an important target organ for ZSS against insomnia, in addition to the brain.
Conclusion: Based on histopathological characteristics and a combination of liver, hippocampus
and serum metabolomics, this study elucidated the mechanism of ZSS in treating insomnia by
improving both cerebral and hepatic functions and provided a deep and comprehensive

understanding for multi—system connections of systemic diseases.

Baicalein improves anxietysymtoms in 6 —hydroxydopamine—induced Parkinson's disease rats

Yixiao Dong*"*, Xuemei Qin*", Guanhua Du® % , Li Gao*" %
a Modern Research Center for Traditional Chinese Medicine, the Key ILaboratory of Chemical
Biology and Molecular Engineering of Ministry of Education, Shanxi University, Taiyuan 030006
b Key Laboratory of Effective Substances Research and Utilization in TCM of Shanxi
Province, Taiyuan 030006
¢ Institute of Materia Medica, Chinese Academy of Medical Sciences &. Peking Union
Medical College, Beijing 100050

Purpose: Although the main symptoms of Parkinson’s disease (PD) are motor dysfunctions
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such as tremor and gait disorder, non — motor symptoms such as anxiety are also clinical
manifestations of PD. Studies have found that the incidence of anxiety was 29% —50% in PD
patients, and the symptoms of anxiety often appear earlier than movement disorders, which
seriously affects the normal life of PD patients. However, the conventional treatment approaches
for the anxiety comorbidity of PD are limited, and these methods may also aggravate PD.
Therefore, it is of great clinical significance to find drugs that can improve anxiety associated
with PD. Methods: In this study, 6 —hydroxydopamine (6 —OHDA) was used for stereotaxic
injection into the nigra of SD rats to induce anxiety of PD rats, and the effects of baicalein were
evaluated. Open field, the elevated plus maze and marble burying test were used to detect the
anxiety— like behaviours of rats, and rotarod test and gait analysis were used to detect the motor
functions. Results; This study showed that 6 —OHDA can cause significant motor dysfunction
and induce anxiety symptoms in rats. Baicalein could significantly reduce motor dysfunction and
attenuate anxiety — like behaviours. Pathological studies have also found that baicalein can
significantly reduce the loss of TH' neurons in the substantia nigra and striatum, and reverse
the tissue injury in the hippocampus and amygdala. Conclusion: This study suggests that

baicalein can improve anxiety symptoms associated with PD .

The regulatory effect of Angelicae Sinensis Radix on neuroendocrine—immune

network and sphingolipid metabolism in CUMS— induced model of depression

Wenxia Gong * , Jinlong Chen, Shaohua Xu, Yuzhi Zhou, Xuemei Qin
Modern Research Center for Traditional Chinese Medicine of Shanxi University Wucheng
Road 92, 030006

Purpose: The purpose of this study was to investigate the potential anti — depressant
mechanisms of AS based on chronic unpredictable mild stress (CUMS) rat model. Materials and
methods: In this study, we used a combination of animal experiments, molecular biology
techniques, and ultra performance liquid chromatography — triple — time of flight mass
spectrometer (UPLC—Triple—TOF/MS) to explore the potential antidepressant mechanisms of
AS based on CUMS rat model. Methods: In this study, we used a combination of animal
experiments, molecular biology techniques, and ultra performance liquid chromatography —

triple—time of flight mass spectrometer (UPLC — Triple— TOF/MS) to explore the potential
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antidepressant mechanisms of AS based on CUMS rat model. Results: The results demonstrated
that AS could reduce the contents of serum hypothalamic — pituitary — adrenal ( HPA) axis
hormones in CUMS rats, including corticotropin — releasing hormone ( CRH ),
adrenocorticotropic hormone (ACTH) and cortisol (CORT). In addition, AS regulated the
percentage of CD41 T lymphocytes, the ratio of CD4"/CD8", and the levels of serum cytokines
such as IL—183, 1IL—4, IL—6, and TNF—q in CUMS rats. Lipidomics showed that 31 lipids
were related to depression and AS could regulate the lipid metabolism alteration induced by
CUMS, particularly sphingolipid metabolism. Finally, the key proteins in sphingolipid
metabolic pathways in hippocampus of CUMS rats could be back —regulated by AS, including
serine palmitoyl transferase ( SPTLC2 ), ceramide synthase ( CerS2), sphingomyelinase
(SPHK1), neutral sphingomyelinase (nSMase) . The potential mechanism by which AS
alleviates depression—like behaviors in CUMS rats may be through regulating the disturbance of
NEI and sphingolipid metabolism. Conclusion: AS could alleviate NEI network disorder and
restore the levels of sphingolipid metabolites and key proteins in CUMS rats. The underlying
mechanism by which AS relieved depression — like behavior in CUMS rats may be through

modulation of NEI and disturbances in sphingolipid metabolism.

Comparative study on chemical effect of Ziziphi Spinosae Semen and Fried Ziziphi

Spinosae Semen on improved learning and memory in PCPA induced insomnia rats

Yiran Heng', Lianglei Song', Yan Yan® * , Chenhui Du' *
1. School of Traditional Chinese Materia Medica, No. 121, Daxue Street, Taiyuan, Shanxi
030619, China
2. Modern Research Center for Traditional Chinese Medicine, No. 92, Wucheng Rd.
Xiaodian Dist. , Taiyuan 030006, Shanxi, China

Purpose: Ziziphi Spinosae Semen (ZSS) has been widely used as sedatives in many patented
medicines and functional foods in China and other Asian countries, such as Korea and Japan. It is
traditionally processed by frying. The raw and fried ZSS (FZSS) were clinically prescribed in
traditional Chinese medicine for distinct medicinal purposes. Nevertheless, the complex
mechanisms underpinning the holistic effects of ZSS and FZSS remains to be extensively clarified.

Methods: Firstly, para—chlorophenylalanine (PCPA) —induced rat insomnia model (IM)
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was constructed. The total motion distance and rest time of rats were measured by open field test
to evaluate the sedative and hypnotic effects of rats. The water maze experiment was used to
conduct positioning cruise and space exploration experiments in rats. The histopathological
analysis of hippocampal tissues of blank group, model group, diazepam group, ZSS and FZSS
were compared. Neurotransmitters such as 5 — HT and GABA and NO in hippocampus,
inflammatory factors such as IL—18, IL—6 and TNF—q« in serum, pharmacodynamic indexes
such as Glu and MT were determined by enzyme — linked immunoassay. On top of this, an
integrated hippocampal metabolomics based on UHPLC — Q — Orbitrap/MS was established.
Xcalibur 4.1 (Thermo Fisher Scientific) software and HMDB library were used to compare
secondary fragments and identify differential metabolites. MetaboAnalyst was used for metabolic
pathway analysis.

Results; We found that ZSS and FZSS significantly regulated the abnormalities of behaviors
and hippocampus metabolism of insomnia rats. The open field index showed that the total
distance of rats was decreased and the rest time of rats was increased. Water maze test index
showed that the duration of escape incubation period of rats could be shortened in all groups.
Significantly extended the residence time in the target quadrant, significantly increased the total
movement distance of rats in the target quadrant, and significantly increased the number of rats
crossing the platform. However, the histopathological sections showed that ZSS, FZSS and
diazepam could significantly improve the hippocampal injury of PCPA induced insomnia rats,
suggesting that ZSS and FZSS and diazepam had a protective effect on the hippocampus of PCPA
— induced insomnia rats. In the administration group, 5 — HT, GABA and NO in the
hippocampus were increased. A total of 38 hippocampus metabolites were finally identified as
potential biomarkers of insomnia in the PCPA rats, while ZSS significantly regulated 34
hippocampus metabolites. Meanwhile, 7 common metabolites were identified in hippocampus.
Compared with the blank group, the model had 11 metabolic pathways related to insomnia in raw
and fried ZSS. The correlation analysis between pharmacodynamic indexes and differential
metabolites in hippocampus showed that the differential metabolites of FZSS had significant
positive correlation with pharmacodynamic indexes such as 5—HT, GABA and NO. Based on
metabolomics, compared with ZSS, FZSS significantly recalled more metabolites and had
stronger effects, and its regulation of pathway was significantly better than that of ZSS, thus
enhancing the efficacy of improving learning and memory.

Conclusion: Both of ZSS and FZSS can improve the learning and memory of PCPA—induced

insomnia rats, but their efficacy is different. Based on metabolomics, compared with ZSS,
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FZSS significantly recalled more metabolites and had stronger effects than ZSS, and its
regulation of pathway was significantly better than that of ZSS, thus enhancing the efficacy of
improving learning and memory. This study provides research basis for further research of

postgraduates and the improvement of learning and memory of PCPA insomnia rats with FZSS.

Based on spleen metabonomics and transcriptomics to dissect

the mechanisms of Chaigui granules for treating depression

Dehua Huang*®, Xuemei Qin “*, Yuzhi Zhou *>*

* Modern Research Center for Traditional Chinese Medicine, the Key ILaboratory of
Chemical Biology and Molecular Engineering of Ministry of Education, Shanxi University, No.
92, Wucheng Road, Taiyuan 030006, Shanxi, P. R. China.

> Key Laboratory of Effective Substances Research and Utilization in TCM of Shanxi
Province, Shanxi University, No. 92, Wucheng Road, Taiyuan 030006, Shanxi, P. R. China.

Purpose: The development of depression was closely related to immune dysfunction.
Chaigui granules was a traditional Chinese medicine (TCM) preparation with antidepressant
effects, derived from a famous anti— depression prescription. Previous studies have found that
Chaigui granules could exert antidepressant effects by improving the body’s immune function.
The spleen was a vital immune organ. Therefore, a combination of metabolomics and
transcriptomic methods was used to investigate the mechanism of antidepressant action of Chaigui
Granules by improving the immune function of the spleen. Methods: In this study, a CUMS
depression model was successfully established, and behavioral indicators were performed to
evaluate the antidepressant effect. Secondly, LC/MS— based spleen metabolomics was used to
investigate vital metabolic pathways participating in the anti — depressive effects of Chaigui
granules. Correspondingly, Transcriptomic sequencing of spleen tissues was performed to screen
key genes for the antidepressant effects exerted by Chaigui granules. Finally, the key metabolic
pathways and genes were integrated using bioinformatics technology to explore the potential
targets for the antidepressant effects exerted by Chaigui granules. Results: The results
suggested that administration of Chaigui granules significantly improved CUMS — induced
depressive symptoms. More importantly, metabolomic results of spleen shown that Chaigui

granules improved 8 of the 12 potential biomarkers induced by CUMS. Metabolic pathway
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analyses indicated that Aminoacyl —tRNA biosynthesis and purine metabolism were the critical
metabolic pathway regulated by Chaigui granules. In addition, Transcriptome sequencing results
shown that Chaigui granules improved 567 of the 704 differential genes induced by CUMS.
Pathway enrichment analysis indicated that Cytokine— cytokine receptor interaction, ¢cGMP—PKG
signaling pathway and II.—17 signaling pathway were the critical signaling pathway regulated by
Chaigui granules. Finally, further network analysis of the key metabolic pathways and
differential genes shown that purine metabolism was an important pathway for the antidepressant
effects of Chaigui granules. 19 differential genes, including XDH, MAOA, and PAHAL, were
the potential targets for the antidepressant effects exerted by Chaigui granules. Conclusion; The
results of integrated metabolomics and transcriptomics shown that Chaigui granules play an

antidepressant role by regulating purine metabolism and immune—related signaling pathways.

“Experimental effect—expected effect” mathematical functions based
on dose—response relationships of serum metabolomics reveal

the synergistic effects of Xiaoyaosan on depression

Huimin Liu, Fuxiao Wei, Huanle Liu, Chen Jian, Mengyu Li,

Shunyong Li, Xuemei Qin, Xiaojie Liu %

Purpose; To reveal and characterize quantitatively the synergistic effects of the efficacy
groups of XYS on depression, based on the dose — response relationships of differential
metabolites from serum metabolomics. Methods: Firstly, the antidepressant effects of XYS and
its efficacy groups were demonstrated. Secondly, based on the differential metabolites related to
depression, the dose—response curves of XYS and its efficacy groups were drawn. On top of
this, the “experimental effect - expected effect” mathematical functions were constructed.
Corresponding parameters were calculated to determine the dose range of synergistic effects of
XYS on depression. Results: XYS, JP, and SG groups significantly increased the autonomous
activities of depressed rats. The dose —response curve of the anti— depression effects of XYS
presents “S” . Moreover, the dose—response curves of JP and SG group showed that, at the
concentrations that set in this study, the antidepressant effects gradually increased with the
increases of concentrations. Metabolomics showed that the pathogenesis of depression mainly

involved in the levels of amino acids, fatty acids, glycerophosphocholine, and so on. Lastly, as
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suggested by mathematical functions and the corresponding parameters, two efficacy groups of
XYS exhibited the synergistic effects at the doses of 21.87 — 39.80 g crude herbs/kg.
Conclusion; This study quantitatively characterizes the compatibility relationships of the
antidepressant effects of XYS by not only introducing systems biology and mathematical
thinking, and also integrated applying metabolomics and mathematical functions. The current
findings are of significance in terms of demonstrating the scientific connotations of compatibility
of XYS, laying experimental foundations for clinical applications of XYS, and providing novel

research strategies and approaches for the compatibility of TCM prescriptions.

Metabolomics and microbiome integrally reveal the anti—depression effects
of Astragalus polysaccharides from the perspective

of “gut microbiome— immunity—metabolome” axis

Xiaojie Liu*"* , Ziyu Zhao*"*, Xiaoling Wu*>¢, Senyan Wang""*,
Chen Jian**¢, Mengyu Li**¢, Xuemei Qin*"*

* Modern Research Center for Traditional Chinese Medicine, Shanxi University, No. 92,
Wucheng Rd. Xiaodian Dist. Taiyuan 030006, Shanxi, China

® The Key Laboratory of Chemical Biology and Molecular Engineering of Ministry of
Education, Shanxi University, No. 92, Wucheng Rd. Xiaodian Dist. Taiyuan 030006, Shanxi,
China.

¢ Institute of Biomedicine and Health, Shanxi University, No. 92, Wucheng Rd. Xiaodian
Dist. Taiyuan 030006, Shanxi, China

Purpose: Depression is a major human blight. Radix Astragalus (RA), belonging to
Leguminosae family, has been used for treating depression for long time. Astragalus
polysaccharide (APS) is the one of major active ingredients of RA. Yet, it just scratches the
surface that mechanisms underlying anti — depression effects of APS. Methods: 16S rRNA
analysis and fecal metabolomics were integrally applied. A classic depressed model of rats,
chronic unpredictable mild stress (CUMS) was constructed. Then, the behavioral indicators of
rats were measured and analyzed at a macro—level. Additionally, the changes of gut microbiota,
pro—inflammatory factors, anti—inflammatory factors, Thl17/Treg balance, fecal metabolites

and corresponding metabolic pathways related to depression were measured. The effects of APS
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were demonstrated at micro — levels. On top of this, inter — and inner — layer networks of
“behavioral indicators — gut bacteria — immune factors — differential metabolites” were
constructed to visually demonstrate the relationships among differential indicators. Results; APS
significantly regulated the abnormalities of depressed rats’ behaviors, microbial richness and
diversity, immune factors levels, Thl17/Treg imbalance and metabolic profiles interrupted by
CUMS. From an immunological point of view, APS significantly improved abnormal levels of
pro— and anti—inflammatory factors induced by CUMS. Meanwhile, the abnormality of Th17/
Treg balance was significantly restored by APS. From the gut microbiological point of view,
depression significantly interrupted the levels of 4 differential bacteria, while APS significantly
regulated the levels of Aerococcus and Staphylococcaceae  Staphylococcus. In terms of
metabolomics, a total of 5 metabolites were finally identified as potential biomarkers of
depression, involving 5 metabolic pathways. Delightfully, APS significantly regulated the levels
of lysine, lactate, alanine and arginine, involving in 3 metabolic pathways. Lysine and arginine
were the most closely related to behavioral indicators, immune factors, and gut bacteria.
Conclusion; Firstly, this study complements and perfects the pathogenesis of depression, and
the anti— depression effects of APS from the perspectives of “gut microbiome — immunity —
metabolome” axis. Secondly, the current study provides novel research strategy and approaches
for demonstrating the anti— depression effects of plant polysaccharides. Last but not least, the
current findings lay a solid foundation for discovering new medicines from plant polysaccharides,

consequently improving the life quality of patients.

Integration of molecular network, chemometrics and metabolomics to explore

the effect of honey processing on the chemical composition of Radix Astragali

Yudie Liu'?®, Xuemei Qin*?*, Yutao Liu"?*"*
(1. Modern Research Center for Traditional Chinese Medicine, 2. the Key Laboratory of
Chemical Biology and Molecular Engineering of Ministry of Education, 3. College of Chemistry
and Chemical Engineering, 3. Shanxi Key Laboratory of Active Constituents Research and

Utilization of TCM, Shanxi University, Taiyuan 030006, China)

Purpose: Radix Astragali (RA) is one of the most frequently used traditional Chinese
medicine (TCM) and health food supplement in China, and honey—processed RA (HRA) is its
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common processing product. Thus far, their chemical differences are not well understood. The
aim of this study was to investigate the effect of honey processing on the chemical constituents of
RA and to elucidate the underlying chemical mechanism of HRA during the processing by
molecular network, chemometric and metabolomic. Methods: Firstly, RA was concocted
according to the honey —roasted method of the Chinese Pharmacopoeia 2020 version of the four
general rules 0213, and eight batches of test samples of RA and HRA were prepared. Secondly,
UHPLC—Q— TOF —MS technique was used to obtain the chemical profiles of RA and HRA.
The molecular networking (MN) analysis using the GNPS platform was coupled to infer the
structures of unknown compounds in RA and HRA. Qualitative chemical analysis of RA and
HRA were comprehensively obtained. Metabolomics technology analysis was then employed to
investigate the impact of honey— processing on RA. Student’s 1—tests were subsequently used to
analyze the chemical components that changed significantly before and after honey processing of
RA. Meanwhile, linear regression analysis was further conducted to illustrate the changes of
individual chemical constituent before and after honey — processing. At last, potential chemical
reaction mechanisms were finally speculated based on the changes in molecular network node
colors and variations in chemical constituents. A total of 226 compounds were tentatively
identified including 50 flavonoid glycosides, 26 flavonoid aglycone, 56 saponins, 30 organic
acids, 18 amino acids, 3 coumarins and 43 other compounds, of which 33 compounds were
characterized according to MN. Metabolomics results showed differences between RA and HRA;
t— test results displayed significant changes in the content of 33 compounds; linear regression
analysis indicated 42 and 120 compounds underwent the increasing and decreasing trends.
Conclusion: Honey processing produced effects on the chemical content of RA, and this study
manifested that potential reactions might occur induced by honey— processing, such as possible

hydrolysis reactions and isomerization reactions.
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Integrated colon microbiome and metabolomics to elucidate

the antidepressant mechanisms of the Radix Bupleuri—Radix Paeoniae Alba herb pair

Jiale Li**", Congcong Chen*", Xuemei Qin*", Guanhua Du‘, Yuzhi Zhou*"*
a Modern Research Center for Traditional Chinese Medicine, Shanxi University,
Taiyuan, 030006
b College of Chemistry and Chemical Engineering, Shanxi University, Taiyuan, 030006
¢ Institute of Material Medical, Chinese Academy of Medical Sciences &. Peking Union
Medical College, Beijing, 100050

Purpose: Depression is a common psychiatric disorder with unclear pathogenesis.
Accumulating evidence demonstrates the existence of a complex relationship between gut
microbiome composition and depression. Radix Bupleuri— Radix Paeoniae Alba herb pair (RB—
RPA) is the basic drug pair of many classic antidepressant prescriptions, the antidepressant
effect of RB — RPA is well established. However, it is still unknown that whether the
antidepressant effect of RB—RPA is related to the regulation of gut microbiota and metabolites.
This study aimed to investigate the mechanism of RB — RPA in anti — depression from the
perspective of colon microbiota and metabolites. Methods: In this study, a depression rat model
was established by the CUMS (chronic unpredictable mild stress) procedure. RB— RPA was
administered, and classic behavioral tests were performed to assess its antidepressant effects.
16S rRNA third—generation full—length sequencing was used to study the effect of depression
on the intestinal flora in rats and the regulatory effects of RB— RPA on the intestinal flora.
Furthermore, the metabolic profiling of colon content was analyzed by 1.LC/MS metabolomics.
Multivariate statistical analysis was used to screen differential metabolites, and investigate vital
metabolic pathways involved in the antidepressant effects of RB—RPA. Moreover, correlation
analysis between critical microbiota and differential metabolites was conducted. Results: RB—
RPA significantly improved the depressive behaviors induced by CUMS. The intervention of RB—
RPA remarkably ameliorated gut microbiota disturbed. At the phylum level, RB—RPA could
increase the abundance of Firmicutes while decrease the abundance of Proteobacteria and
Actinobacteria in depressed rats. RB—RPA significantly regulated 7 of the 10 potential microbial
biomarkers at the species level, especially significant regulation of Lactobacillus _ johnsonii.
Colon content metabolomics showed that RB— RPA improved 18 of the 24 perturbed potential
biomarkers that were induced by CUMS. Metabolic pathway analyses indicated that RB—RPA

could regulate amino acid metabolism disorder caused by CUMS. The results of Spearman
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correlation analysis suggested that Lactobacillus _ johnsonii was correlated with 16 of the 24
differential metabolites, among which Lactobacillus _ johnsonii was significantly negatively
correlated with xanthine, and positively correlated with hypoxanthine, tyrosine, phenylalanine
and L—norleucine. Conclusion; This study revealed the antidepressant mechanisms of RB—RPA
from the perspective of microbiota and colonic metabolites. RB—RPA can alleviate depressive
symptoms in depressed rats, and its mechanism is connected to improving intestinal flora,
restore the abundance of Lactobacillus and other probiotics, and regulate body’s amino acid

metabolism.

Aloperine showed preferential anti— tumor effects in intrahepatic cholangiocarcinoma cells

with mutant IDH1 via decreasing D—2—hydroxyglutarate

Yushuang Ma, Yang Li, Xuemei Qin, Xingkang Wu*
Modern Research Center for Traditional Chinese Medicine of Shanxi University, Taiyuan

030006, China

Purpose: Intrahepatic cholangiocarcinoma (ICC) is an aggressive malignant tumor of the
liver and bile ducts that exhibits frequent isocitrate dehydrogenase (IDH1/2) mutations.
Aloperine, a natural compound isolated from Sophora alopecuroides, has antitumor properties.
The purpose of the study was to investigate the impact of Aloperine on the IDH mutant ICC
cells. Methods: In this study, two ICC cells; HCC— 9810 cells (wild IDH1) and RBE cells
(IDH1 mutation) were applied. Then, SRB assay and metabolomic approach were applied to
analyze the systemic effects of aloperine on the HCC—9810 and RBE cells. Results: Aloperine
preferentially decreased the proliferation ability of IDH mutant ICC cells. Metabolomic analysis
showed obvious metabolome difference among HCC — 9810 and RBE cells. Aloperine has a
stronger inhibitory effect on the production of the cancer metabolite D— 2 — hydroxyglutarate
(D—2HG). Conclusion;: This study revealed that aloperine showed preferential anti — tumor
effects in ICC with mutant IDH1 via decreasing D—2HG, providing the basis for the potential

development of aloperine as an effective anti—ICC agent.
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Integrated serum, urine metabolomics and 16S rRNA sequencing
to investigate the modulatory effect of Ziziphi Spinosae Folium flavonoid

on D—galactose—induced aging rats

Yu Tao'"", Cai Fu'", Huizhi Du', Chenhui Du?**, Yan Yan'"
1. Modern Research Center for Traditional Chinese Medicine, Shanxi University, Taiyuan
030006, China.
2. School of Traditional Chinese Materia Medica, Shanxi University of Chinese Medicine,
Taiyuan 030619, China.

Purpose: Ziziphi Spinosae Folium, the leaf of Ziziphus jujuba Mill. var. spinosa (Bunge)
Hu ex H. F. Chou (LZJS)., widely distributed in northern China. Our previous study showed
that LZJS flavonoid (LLZJSF) exerted antioxidant activity at chemical and PC12 cell levels,
respectively. Here, we further studied the function of LZJSF on aging—related disorders in D—
galactose (D—gal) —induced rats and the potential mechanisms were explored. Methods: The
aging model was established by intraperitoneal injection of D—gal (300 mg * kg ! + day ) for 36
days, and LLZJSF (100 mg « kg™! » day !) and HLZJSF (200 mg * kg™ ! « day !) were
administered daily by oral gavage at the same time, respectively. Then, the effects of LZJSF on
behaviors of aging rats were investigated. Furthermore,' H—NMR metabolomics combined with
multivariate statistical methods was used to analyze the changes and metabolic pathways of
LZJSF on endogenous metabolites in serum and urine of D— gal —induced aging rats. Finally,
differential gut microbiota related to D — gal — induced aging and the effect of LZJSF on gut
microbiota were investigated by 16S ribosomal RNA (16S rRNA) . Results; LLZJSF and
HLZJSF were observed to significantly ameliorate changes associated with brain aging, such as
reduction of MDA and augmentation of SOD, GSH—Px, T—AOC and CAT, while the effect
of HLLZJSF was stronger than that of LLLLZJSF. Furthermore, integrated serum and urine
metabolomics showed that 10 significant differential metabolites and the 4 metabolic pathways
were regulated after administration of HLZJSF, suggesting that HLZJSF participated in D —
Glutamine and D — glutamate metabolism, alanine, aspartate and glutamate metabolism,
arginine biosynthesis, and arginine and proline metabolism purine metabolism to improve aging.
16S rRNA sequencing analysis showed that HLZJSF could regulate the microbiota imbalance
caused by aging, increase the ratio of Firmicutes/Bacteroidetes and improve the relative
abundance of beneficial bacteria. Finally, correlation analysis showed that the regulation of gut

microbiota and metabolism may be one of the important mechanisms of HLZJSF in alleviating
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brain oxidative stress via the gut - brain axis. Conclusion: Our study demonstrated that LZ]SF
improved oxidative stress and restored gut microbiota and metabolism disturbances caused by D—
gal—induced aging rats, indicating that LLZJSF had the potential to fight aging damage. This
study will provide a foundation for the development and utilization of L.LZ]JSF as functional foods

and healthy beneficial food products.

Deciphering the relationship between depression and microbial molecules based

on multi—omics: A case study of Chaigui granule

Jun sheng Tian, Qi Wang, Yingxia Zhao, and Xue mei Qin %
Modern Research Center for Traditional Chinese Medicine, Shanxi University; Taiyuan

030006, China

Purpose: To decipher the antidepression effect of Chaigui granule (CGKL) from the
relationship between depression and microbial molecules based on multi—omics. Methods: Male
SD rats were arranged to suffer CUMS for 7 weeks. The antidepressant of CGKL were given for
the last 4 weeks. The behavioral indicators to evaluate depressive behavior and drug treatment.
16S rRNA high—throughput sequencing technology was used to detect gut microbiota in jejunum
contents. Determination of arginine and its metabolites in the hippocampus and serum by LC—
MS. The expression of related rate—limiting enzyme genes and proteins in the hippocampus was
validated by gqRT—PCR and western blot. Results: Treatment with CGKL obviously alleviated
the depressive behavioral indicators and regulated the content of monoamine neurotransmitters,
and presented dose — dependent phenomena. CGKL could also improve the arginine metabolism
disorder of gut microbiota in the jejunum. Meanwhile, the contents of arginine and its
metabolites in the serum and hippocampus were regulated to normal levels. Further investigation
indicated that the expression of related rate — limiting enzyme genes and proteins in the
hippocampus was validated by gqRT—PCR and western blotting. The results showed that the gut
microbiota, metabolites, and genes or proteins of rate — limiting enzymes involved in the
arginine pathway were significantly regulated by CGKIL. Conclusions: The present study
demonstrates that CGKL exerts antidepressant effects, and its mechanism may be related to

modulating the gut microbiota involved in the arginine metabolism pathway.
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Gastrointestinal Characteristics of Constipation

from the Perspective of Microbiome and Metabolome

Huimin Wang"*?*, Di Zhao'"**, Sijun Zhao', Zhenyu Li"**, Xuemei Qin"**, Xiaojie Liu"**"

"Modern Research Center for Traditional Chinese Medicine, Shanxi University, No. 92,
Wucheng Rd. Xiaodian Dist. Taiyuan 030006, Shanxi, China

“The Key Laboratory of Chemical Biology and Molecular Engineering of Ministry of
Education, Shanxi University, No. 92, Wucheng Rd. Xiaodian Dist. Taiyuan 030006, Shanxi,
China

3Institute of Biomedicine and Health, Shanxi University, No. 92, Wucheng Rd. Xiaodian
Dist. Taiyuan 030006, Shanxi, China

‘Department of Pharmacology, Shanxi Institute for Food and Drug Control, No. 12,
Taiyuan South Rd. , Yingze Dist, Taiyuan 030001, Shanxi, China

Background: Constipation is one of the most common gastrointestinal complaints worldwide
affecting all ages and causing various other diseases, even cancers. Intestinal microbiota closely
relates to the pathophysiology of constipation. Yet, the hidden mechanisms of constipation
remain to be explored deeply. Integration of microbiome and metabolome is powerful and
promising to demonstrate characteristics of diseases. Purpose: To characterize intestinal
microbiome and metabolome of constipation, including intestinal microbiota, fecal metabolic
profiles, differential metabolites, and the corresponding metabolic pathways. On top of this,
this study revealed determined the correlations between intestinal bacteria and differential
metabolites involving in constipation. Methods: Firstly, the constipation model was successfully
applied. At the macro level, we tested the ability of learning and memory, and the ability of
locomotor activity, as well as the defecation index of constipated rats. At the micro—level, 16S
rRNA sequencing was applied to analyze the intestinal microbiota of ileum contents in constipated
rats. ' H NMR—based metabolomics combined with multivariate data (MVD) analysis was used
to investigate the metabolic phenotypes of constipation. In addition, we constructed correlation
network, intuitively showing the correlations between intestinal microbiota and differential
metabolites. Results: Constipation significantly attenuated the locomotor activity, memory
recognition, and frequency of defecation of rats while significantly increasing the time of
defecation. Constipation caused a significant decrease in the diversity of intestinal microbial
communities, and changed the abundances of four microbiota at the genus level. Further

pathway analysis showed that there were 7 potential pathways related to constipation. Besides,
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constipation also altered significantly the metabolic patterns of rats. 28 fecal metabolites were
found to be associated with constipation, significantly affecting the metabolism of energy, amino
acid, and short—chain fatty acids. 15 metabolites were further screened to diagnose constipation
by receiver operating characteristic analysis. On top of this, the associated network showed that
not only intestinal microbial metabolites are important signal molecules related to constipation,
but also the occurrence and development of constipation are affected at multiple levels.
Conclusion: The current findings are of significance in terms of not only laying a foundation for
deeply understanding characteristics of constipation, but also providing accurate diagnosis and

treatments of constipation in clinic.

Chemical composition of Daphne genkwa

Kun wang, Shifei Li
a Key Laboratory of Chemical Biology and Molecular Engineering of Education Ministry,
Institute of Molecular Science, Shanxi University, Taiyuan 030006, PR China
b Modern Research Center for Traditional Chinese Medicine, Shanxi University, Taiyuan
030006, PR China

Purpose;: To study the chemical constituents from the Daphne genkwa. Methods: The
separation and purification were conducted by a variety of chromatographic separation techniques,
including silica gel, ODS, Sephadex LLH — 20 gel column chromatography, and semi —
preparative high performance liquid chromatography. The chemical structures of isolated
compounds were elucidated by NMR and MS spectroscopic techniques. Results: A total of 12
compounds were isolated from 95% ethanol extract of the Daphne genkwa, which were
identified as genkwadaphnin (1), yuanhuacine (2), yuanhuatin (3), Genkwanines M (4),
daphgenkins G (5), daphgenkins F (6), T—rigoxyphin A (7), pinoresinol (8), aurantiamide
acetate (9), (2S, 38) —3— (1, 3—benzodio—xol—5—ylmethyl) —1— (3, 4—dimethoxyphenyl)
—2— (hydroxymethyl) —1, 4—butanediol (10), (7S, 8R, 8R) —3, 4—Dimethoxy—3, 4
—methylenedioxy—7, 9"—epoxylionan—9—o0l (11), Daphneolon—e (12). Conclusion: This
study provides help and guidance for resource utilization of Daphne genkwa , and also provides

new ideas for further exploration of tumor therapy drugs.
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Discovery of novel STATI signaling pathway activators from Daphne genkwa

Kun wang, Shifei Li, Liwei Zhang
a Key Laboratory of Chemical Biology and Molecular Engineering of Education Ministry,
Institute of Molecular Science, Shanxi University, Taiyuan 030006, PR China
b Modern Research Center for Traditional Chinese Medicine, Shanxi University, Taiyuan
030006, PR China

Purpose: Cancer has always been a threat to human health. Due to the low or no expression
of MHC in many tumors, the immune system cannot recognize and monitor tumor antigens,
resulting in tumor immune escape. Upregulation of MHC in tumors can be achieved through
activation of the STATI signaling pathway, thereby inducing the immune system to recognize
and kill tumor cells. Our team previously discovered that daphne — type and tigliane — type
diterpenoid can efficiently activate the STAT1 signaling pathway and upregulate the expression of
MHC — 1 in tumor cells. This suggests that such diterpenoid may become a class of small
molecules for tumor immunotherapy drug candidates. Therefore, the purpose of the study was to
take the Daphne genkwa rich in daphne— type and tigliane— type diterpenoids as the object to
isolate and enrich the diterpenoids;

Methods: To study the chemical constituents of Daphne Genkwa.Seven daphnane
diterpenoid derivatives and five lignans were isolated from the 95% ethanol extract of Daphne
genkwa using various column chromatography, such as Sephadex LH—20 gel , silica gel and
preparative HPLC. And the structures were identified by NMR, MS, and ECD spectroscopic
techniques, as well as comparison with literatures.

Results: Chemical constituentsof the Daphne genkwa: 12 compounds were isol —ated and
purified from the Daphne Genkwa . The 12 compounds include?7 da—phne—type diterpenoids (1
—7) and 5 lignans (8 —12): genkwadaphnin (1) , yuanhuacin—e (2), yuanhuatin (3),
Genkwanines M (4), daphgenkins G (5), daphgenkins F (6), T — rigoxyphin A (7),
pinoresinol (8), aurantiamide acetate (9),  (2S, 3S) —3— (1, 3— benzodio — xol—5—
ylmethyl) —1 — (3, 4 — dimethoxyphenyl) — 2 — C(hydroxymethyl) — 1, 4 — butanediol
(10), (7S, 8R, 8R) —3, 4'—Dimethoxy—3, 4 —methylenedioxy—7, 9 —epoxylionan—9—
ol (11), Daphneolon—e (12).

Conclusion; The successful implementation of this research will lay the foundation for the
discovery of novel tumor immunotherapy drug candidate small molecules and provide new

strategies for tumor treatment.
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Gut microbiome and testicular metabolomics reveal the compatibility
of Xiaoyaosan on depression from the perspective of “gut—testis” axis

1,2,3 %

Senyan Wang!'?*, Xiaoling Wu"??, Xuemei Qin''**, Xiaojie Liu

! Modern Research Center for Traditional Chinese Medicine, Shanxi University, No. 92,
Wucheng Rd. Xiaodian Dist. Taiyuan 030006, Shanxi, China

? The Key Laboratory of Chemical Biology and Molecular Engineering of Ministry of
Education, Shanxi University, No. 92, Wucheng Rd. Xiaodian Dist. Taiyuan 030006, Shanxi,
China

3 Institute of Biomedicine and Health, Shanxi University, No. 92, Wucheng Rd. Xiaodian
Dist. Taiyuan 030006, Shanxi, China

Purpose: Depression seriously endangers human physical and mental health, which affects
the central nervous system (CNS) as well as the peripheral system. Recent research has linked
depression to the microbiome of the gut as well as body metabolism. In previous studies,
Xiaoyaoshan (XYS) has shown a certain antidepressant effect. As of yet, its compatibility is not
fully known. The scientificity and rationality of compatibility of XYS needs to be investigated in
depth, especially from the perspective of “gut — testis” axis. Methods: First, the chronic
unpredictable mild stress (CUMS) depression — like model was applied. Afterward, XYS was
divided into the Shugan (SG) and the Jianpi (JP) groups. Then, 16S rRNA sequencing and
proton nuclear magnetic resonance (! H—NMR) were applied to gut microbiome and testicular
metabolomics, respectively. Results: XYS, SG, and JP groups significantly improved the
intestinal disorders and testicular metabolic abnormalities of depressed rats, but to different
degrees. In particular, XYS was found to be more effective than efficacy groups. At the phylum
and the genus levels, XYS significantly ameliorated gut microbiota disturbed by depression,
while SG and JP only significantly improved partially differential gut microbiota. XYS group
significantly regulated 10 differential metabolites, while SG and JP groups significantly regulated
8 and 6 differential metabolites, respectively. Furthermore, XYS, SG, and JP groups
significantly regulated all pathways. Conclusion: As a result of the current findings, we will be
equipped with a better understanding of pathogenesis of depression from the perspective of the

> axis, as well as a understanding of the scientificity and the rationality of

“gut — testis’
compatibility of XYS. The present study also provides a research strategy for investigating the

compatibility rules of TCM prescriptions.
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Effect of low polarity of Bupleuri Radix on depressed rats

by UPLC—MS pseudo— targeted bile acid metabolomics

Weiyu Wang'*?, Shuaidong Bai'?, Fangrong Gao'*?, Jing Li"?, Xuemei Qin'"?, Xiaoxia Gao'? *
1 Modern Research Center for Traditional Chinese Medicine, Shanxi University,
Taiyuan 030000
2 The Key Laboratory of Chemical Biology and Molecular Engineering of Ministry of
Education, Shanxi University, Taiyuan 030000

Purpose: Bile acids (BAs) are involved in nascent bile formation, cholesterol elimination,
and intestinal absorption of lipids and lipid— soluble molecules. Disruption of BA homeostasis is
associated with several diseases, such as cholelithiasis and cholestatic liver disease. Therefore,
to educate the mechanism underlying the regulation of BA levels by disrupted with CUMS
progression and CUMS with low polarity of Bupleuri Radix (ILBR) group treatment progression,
we quantified the detailed bile acid profiles in tissues of serum, liver, hippocampus, and illeum
by UPLC — MS pseudo — targeted metabolomics. Methods: Serum, hippocampus, ileum and
livers samples of rats in [LBR], [Ctrl] and [ M] groups were analyzed by an UHPLC —Q
Exactive Orbitrap—MS system for further metabolomic analysis of different physiological states.
Metabolic profiling of samples based on untargeted analysis was collected using a Thermo —
Fisher ultra— performance liquid chromatography system coupled to a Q Exactive Orbitrap—MS.
Chromatographic separation was carried out on a Waters ACQUITYUPLC HSS T3 column
maintained at 40°C. Results: In serum, CUMS significantly increased the level of 7 bile acids,
such as CA, HDCA, LCA, TUDCA, THDCA, TCA and D2 (P<C0.05, P<C0.01), whereas
it significantly reduced the level of UDCA and D3 (P<C0.05). After LBR group treatment,
regression of the level of LCA, THDCA, TCA, UDCA, and D3 were significantly (P<Z0. 05);
In hippocampus, CUMS significantly increased the level of 3 bile acids, 3—MCA, DCA and CA
(P<C0.05; P<C0.01), After LBR group treatment, regression of the level of f—MCA and DCA
were significantly (P<Z0.05); In liver, CUMS significantly increased the level of 2 bile acids,
B—MCA, TCA (P<C0.05; P<C0.01), whereas it significantly reduced the level of y—MCA,
UDCA, TUDCA and TDCA (P<C0.05). After LBR group treatment, regression of the level of
TCA, B— MCA, y— MCA and UDCA were significantly (P <C0.05); In ileum, CUMS
significantly increased the level of eight bile acids, D3, 3—MCA, Tg—MCA, TCA, GHDC,
LCA, TLCA and GLCA (P<C0.05; P<C0.01), whereas it significantly reduced the level of
TCA and TLCA after LBR group treatment (P<C0.05). To further investigate correlation
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analysis on BA levels, heatmap was performed, cluster analysis between samples showed that
CM group was separated from LBR and Ctrl groups with significant differences and different
biological samples showed different trends. It shows the depression model key differences bile
acids, the taurine and total bile acid level changes, where the overall trend was consistent across
biosamples with high levels of f—MCA, TCA, and LCA (TLCA) and low levels of UDCA
(TUDCA). The anti—depression efficacy exerted by the LBR may be related to the regulation of
bile acid synthesis. Conclusion: Our results indicated that CUMS markedly promoted bile acid

variation. LBR may improve depression by regulating bile acid synthesis and secretion.

A strategy to combine stable isotope—resolved metabolomics and network
pharmacology approach revealed antidepressant targets of Xiaoyao San

to improve hippocampal mitochondrial TCA cycle disorder

Xianxian Wang', Wenze Wu', Yunhao Zhao', Ting Ling—hu', Junsheng Tian', Xuemei Qin'*
(1. Modern Research Center for Traditional Chinese Medicine of Shanxi University, Taiyuan
030006, China)

Purpose: Stable isotope — resolved metabolomics and network pharmacology were used to
explore the antidepressant targets of Xiaoyao San in improving TCA cycle disorder in
hippocampal mitochondria of CUMS depressed rats. Methods: SD rats were randomly divided
into 4 groups, including the control group (Control), the CUMS group (CUMS), the VLF
treatment group (CUMS + Venlafaxine, 35 mg/kg) and the XYS treatment group (CUMS-+
Xiaoyao San, 21.2 g Cherb) /kg/d) . The CUMS procedure and drug treatment were
administered for 28 days. Rats in the CUMS groups and drug treatment groups were exposed to
various mild stressors randomly every day. Body Weight, sucrose preference test, and open field
test were measured every week. After CUMS procedure had been administered for 28 days, rats
in each group were given “C; — glucose via tail vein infusion. After the introduction of “Cs —
glucose, all rats were decapitated and the hippocampus was quickly removed for mitochondrial
isolation. The obtained hippocampal mitochondrial samples were used for LC— MS analysis.
Results: After 28 days of continuous modeling, the body weight, sucrose preference rate,
crossing number, and rearing number were significantly reduced, indicating that the CUMS

modeling was successful. Xiaoyao San can significantly improve the above indicators after
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administration. The results of the isotopic distribution of “C — labeled metabolites in the
hippocampal mitochondria showed that the fractional enrichment of citric acid, glutamate,
succinic acid and fumaric acid in CUMS model group decreased significantly at M+ 0, while
Xiaoyao San could significantly increase the fractional enrichment of the above metabolites at M+
0. Network pharmacology results showed that ACLLK, GLDH, GOT, PC, and PDH were the
targets of Xiaoyao San to improve the blocked TCA cycle in hippocampal mitochondria of CUMS
rats. Conclusion; Xiaoyao San can improve the TCA cycle disorder of hippocampal mitochondria

in CUMS rats, and ACLK, GLDH, GOT, PC and PDH are targets of Xiaoyao San.

Transcriptomic mechanism analysis of the antidepressant effect of CF on CSDS mice

Yanli Wang, Shaohua Xu, Yapeng Song, Xuemei Qin, Wenxia Gong *
Modern Research Center for Traditional Chinese Medicine of Shanxi University Wucheng
Road 92, 030006

Purpose: Coniferyl ferulate (CF), an active component of the Angelica sinensis (Oliv. ),
has been demonstrated to possess certain antidepressant effect. The objective of this study is to
elucidate the antidepressant mechanism of CF using transcriptomics combined with network
pharmacology and molecular biology based on a mouse model of chronic social frustration stress
(CSDS). Methods: In the pharmacodynamic study of antidepressants, the CSDS was used to
establish a depression model and the antidepressant effect of CF was evaluated by behavioural test
data. HE staining and Nissal staining were used to examine hippocampal damage in depressed
mice. Differentially expressed genes in different groups of hippocampal tissues were analyzed by
transcription sequencing, and functional enrichment analysis of differentially expressed genes
was performed in GO database and KEGG database. The antidepressant mechanism of CF was
validated through a combination of network pharmacology and molecular biology. Results:
Behavioral results showed that CF could significantly prolong the residence time in the social
area, increase the Sl ratio, and significantly improve the depression—like and anxiety—like behaviors
of the mice. The results of HE staining and Niselferi staining showed that CF could significantly reverse
the pathological damage to the hippocampal tissue. The transcriptomic results showed that 73 genes were
up—regulated and 113 genes were down—regulated in CSDS group compared to Control group. CF can

recall 39 genes with abnormal changes in CSDS group, which were mainly enriched in signalling
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pathways such as AMPK, TNF and VEGF. Further mechanistic analysis in network pharmacology and
molecular biology suggests that CF may exert antidepressant effects by regulating the VEGF signalling
pathway. Conclusion: The underlying mechanism by which CF ameliorates depressive — like

behaviour in CSDS mice may involve modulation of the VEGF signalling pathway.

Microbiome— metabolomics reveals the bidirectional associations

between aging and depression

Xiaoling Wu, Fuxiao Wei, Huanle Liu, Meng Lv, Di Zhao, Xuemei Qin, Xiaojie Liu
Modern Research Center for Traditional Chinese Medicine, Shanxi University, Taiyuan

030006, Shanxi, China

Objections: Aging increases the susceptibility to depression, and depression leads to
accelerated aging of the body. However, connotations of the correlation between aging and
depression are not clear. Applying metabolome and microbiome techniques, the study aimed to
explore underlying mechanisms of bidirectional associations between aging and depression.
Methods: Aging rat model and depression rat model were carried out. Classical behaviors were
measured to assess the effects of aging and depression in rats. On top of this, potential changes
in the organism are revealed to elucidate the bi — directional associations between aging and
depression based on the 16S rRNA sequencing and 1H NMR, respectively. Results: Depression
weakened the ability of autonomous activities, spatial memory, and gastrointestinal functions of
rats, which also closely related to aging. Vice versa, aging also weakened autonomous activities
of rats, which frequently appears in depression. Secondly, valine, propionate, etc. are
potential fecal metabolites commonly shared by aging and depression. Lastly, both aging and
depression decreased the ratio of Firmicutes to Bacteroidetes. Spearman’s analysis found that a
variety of metabolites of aging and depression displayed strong correlations with Lactobacillus and
Corynebacterium, especially proline. Meanwhile, differential metabolites and gut microbiota
were strongly associated with the number of rearings and gastrointestinal movement, suggesting
that potential association between aging and depression occurs at multiple levels. Conclusion;
Exploring bidirectional association of aging and depression from metabolome and microbiome will
not only deepen understanding of aging and depression, but also provide novel ideas for clinically

treating the co—existence and co—occurrence of aging with depression.
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Huangqi Jianzhong Tang treats chronic atrophic gastritis rats

by regulating intestinal flora and conjugated bile acid metabolism

Hui Zhang'*? »« Xingyue Huang ""? « Yuetao Liu "? %

"Modern Research Center for Traditional Chinese Medicine, the Key Laboratory of Chemical
Biology and Molecular Engineering of Ministry of Education, Shanxi University, No. 92,
Wucheng Road, Taiyuan 030006, Shanxi, P. R. China.

*Key Laboratory of Effective Substances Research and Utilization in TCM of Shanxi
Province, No. 92, Wucheng Road, Taiyuan 030006, Shanxi, P. R. China.

3Department of Pharmacy, Shanxi Traditional Chinese Medicine Hospital, Taiyuan 030012,
P. R. China.

Purpose: The present study was carried out to reveal the mechanism of Huangqi Jianzhong
Tang (HQJZ) against chronic atrophic gastritis (CAG) rats. Methods: The metabolism and
microbial composition of CAG rat cecal contents were analyzed through the integration of an
untargeted metabolomic approach using ultra—high performance liquid chromatography coupled
with the quadrupole—time of flight mass spectrometry (UHPLC—QTOF—MS) and 16S rRNA
gene sequencing. Finally, the relationship between differential metabolites and intestinal flora
were performed the metorigin analysis. Results. HQJZ treatment could significantly regulate the
metabolic disorders, especially for the six bile acid metabolites. 16S rRNA gene sequencing
illustrated that HQJZ decreased the abundance of Acetobacter, Desulfovibrio, Escherichia, and
Shigella. Metorigin metabolite traceability analysis showed that the six bile acids associated with
HQJZ efficacy included 3 bacteria — host cometabolites, which was involved into Primary bile
acid biosynthesis pathway. Research presented here confirmed that bile acid metabolism was key
to the treatment of CAG by HQJZ and correlates strongly with Bacteroides acidifaciens and
Prevotella copri. Conclusion: The current work indicated that HQJZ s therapeutic action were
strongly linked to bile acids and related Bacteroides acidifaciens and Prevotella copri
microorganisms. These findings provided new insights into the mechanisms that explain the

efficacy of HQJZ and the clinical administration of the drug.
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Integrating metabolomics, 16S rRNA sequencing, network pharmacology,
and metorigin to explore the efficacy and mechanism of Cinnamomi Cortex

in treating chronic atrophic gastritis rats

Hui Zhang 1, 2 « Wentian Lul, 2 * Yuetao Liu1l, 2 *

1 Modern Research Center for Traditional Chinese Medicine, the Key Laboratory of
Chemical Biology and Molecular Engineering of Ministry of Education, Shanxi University, No.
92, Wucheng Road, Taiyuan 030006, Shanxi, P. R. China.

2 Key Laboratory of Effective Substances Research and Utilization in TCM of Shanxi
Province, No. 92, Wucheng Road, Taiyuan 030006, Shanxi, P. R. China.

3Institute of Cash Crops, Hebei Academy of Agricultural and Forestry Sciences,
Shijiazhuang, 050051, Hebei, P. R. China

Purpose: This study aimed to explore its mechanism against chronic atrophic gastritis
(CAG) based on amalgamated strategies. Methods: The chemical composition of RG was
determined by UHPLC —Q TOF MS. Network pharmacology method was used to screen the
effective components of RG and core targets of CAG. The CAG animals model were used to
evaluate pharmacodynamics as well as metabolomics studies. Metorigin metabolite traceability
analysis and molecular docking were used for data mining. Results: Network pharmacology
firstly predicted its efficacy was attributed to four effective components and seven targets.
Metabolomics of caecal contents in CAG rats revealed 7 differential metabolites were involved into
the metabolism of gut microbiota coupled with Metorigin traceability analysis. 16S rRNA
sequencing showed that RG treated CAG by regulating the imbalance of gut microbiota.
Molecular docking further confirmed that the effective components of RG could intervene with
potential targets, metorigin analysis pathway, and key enzymes of gut microbiota metabolic
pathways. Conclusion: Our experiments proved that RG has a good effect on CAG. The four
active ingredients (quercetin, kaempferol, oleic acid, and (—) —epicatechin) of RG were the
key to exert drug effect, which could targeted the core target of CAG, primary bile acid

biosynthesis and intestinal flora metabolic pathways.
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Ziziphi Spinosae Semen flavonoids ameliorate chronic restraint stress—induced

anxiety—like behaviors in mice by regulating thegut microbiome and metabolome

Ni Zhao!, Jiadong Chang', Chenhui Du’, Yan Yan' x
1. Shanxi University, Modern Research Center for Traditional Chinese Medicine, Taiyuan
030006, China.
2. Shanxi University of Chinese Medicine, School of Traditional Chinese Materia Medica,
Taiyuan 030619, China.

Purpose: Ziziphi Spinosae Semen (ZSS) has been used as a sedative in China for over a
millennium. Modern pharmacological study has shown that ZSS is effective for treating anxiety
and hyperlipidemia. The purpose of the study was to explore the effects of ZSS flavonoids
(ZSSF), the main active components against anxiety, as well as the potential mechanisms.
Methods: Firstly, the chronic restraint stress (CRS) —induced mouse model of anxiety was
orally administered ZSSFL (50 mg * kg™ * day ') and ZSSFH (100 mg * kg™' * day '), and
behavioral indicators and biochemical parameters were applied to assess efficacy. Gut microbial
features were explored using 16S rRNA sequencing. Furthermore, untargeted serum
metabolomics based on UHPLC—Q—TOF—MS was used to explore potentially the mechanism
against anxiety. Results: ZSSF exerted anxiolytic effects by increasing the percentage of entries
into open arms and the time spent in open arms using Elevated plus maze (EPM). Besides, ZSSF
exerted a sedative effect by decreasing sleep time and prolonging sleep latency. Moreover, ZSSF
improved hippocampal 5 — HT, GABA, and NE levels; and increased serum corticosterone
(CORT) and corticotropin — releasing hormone (CRH) levels caused by the CRS challenge,
reflected in the synergistic effects on the hypothalamic—pituitary—adrenal (HPA) axis and brain
—derived neurotrophic factor (BDNF) in the hippocampus. 16S rRNA gene sequencing analysis
showed that ZSSF could regulate CRS — induced gut microbiota disorder, especially ZSSF
reduced the abundance of harmful bacteria (Bacteroidetes) and induced a bloom of probiotics,
especially Lactobacillus. In terms of metabolomics, a total of 39 serum metabolites were finally
selected as the potential biomarkers related to anxiety. ZSSFL and ZSSFH significantly reversed
the levels of 35 and 36 metabolites, respectively. Metabolite analysis in serum showed significant
effects of ZSSF treatment on the metabolism of phenylalanine, tyrosine and tryptophan
biosynthesis, arachidonic acid, and tyrosine metabolism. Conclusion: ZSSF relieved anxiety by
regulating gut microbiota, and regulating metabolic disorders in CRS mouse. These findings provided

new insight into the health effect of dietary ZSSF as a functional food for the regulation of anxiety.
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