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Abstract: Objective This experiment uses metabolomics technology to explore the mechanism by which Siwu Decoction improves
lipid metabolism disorders in naturally aging mice. Methods A natural aging model was established, with 3-month-old mice as the
control group and naturally aged to 18 months as the model group. The model mice were randomly divided into the model group and
the Siwu Decoction (4.68 g-kg™!) group. The control group and the model group were ig administered distilled water, while the Siwu
Decoction group was ig administered Siwu Decoction solution once a day for four weeks. Serum total cholesterol (TC), triglyceride
(TG), low-density lipoprotein cholesterol (LDL-C), and high-density lipoprotein cholesterol (HDL-C) levels were detected by kits,
liver pathological changes were observed by Oil Red O staining and hematoxylin-eosin (HE) staining, non-targeted metabolomics was
used to detect serum samples from different groups, and multivariate statistical analysis was used to screen for differential metabolites

between groups. The IDs of the 12 selected metabolic markers were input into MetaboAnalyst 6.0 for metabolic pathway enrichment.
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Results Compared with control group, the levels of TC, TG, and LDL-C in the serum of model group were significantly increased
(P <0.001), and the level of HDL-C was significantly decreased (P < 0.01). Compared with the model group, the Siwu Decoction
could significantly reduce the levels of TC, TG, and LDL-C (P < 0.05, 0.01), and HDL-C showed an increasing trend and tended to be
similar to the control group. Compared with the control group, the model group showed obvious inflammatory cell clusters and fat
deposition in the liver, which were significantly reduced after Siwu Decoction intervention. There were 31 endogenous substances that
changed significantly (P < 0.05) in the model group and the control group. After Siwu Decoction intervention, the levels of 12
metabolites such as gallic acid, lysophosphatidylcholine, sphingosine, taurodeoxycholic acid, and adrenosterone were significantly
restored (P < 0.05), and were finally enriched in three lipid metabolism pathways: sphingolipid metabolism, glycerophospholipid
metabolism, and steroid hormone biosynthesis. Conlusion Siwu Decoction has a certain regulatory effect on differential metabolites
in naturally aging mice with lipid metabolism disorders. Its mechanism of regulating lipid metabolism disorders is mainly related to
the metabolism pathways of sphingolipids, glycerophospholipids, and steroid hormone biosynthesis.

Key words: Siwu Decoction; metabolomics; aging; lipid metabolism; sphingolipid metabolism; glycerophospholipid metabolism;

steroid hormone biosynthesis

HER DA R AR, AR
A YES N 7 T IREEE R DR LA B DI fE
BRI lG iR 2 5 A A A ) D RE ) SR B K
oy 1, HE DRI Bal E e, EES 540
BREALS RER A UL KAS T3 T, AR 1A
WP T A 2 EAEH, AR UK R
o, N REARE A 2 AN AR IR A R KT
BETN, T E AN R AN g 7 R ) LA B KT IR
B, PRI AR AR, AN
R AEARAAT AN AR R SRR AN A R, 2T
IETEZHERES, RN “A4L Ktk 2 B
fe LAY s S AR A FIPT B ARG E R
o, HUARIENT. 22, [USEm R A2k, &
RIS AL, B TR R B L) AR R
P 2 AN BT, SHENLANLEER) T R, 2% 35
FEU, 1B GRIF-BAFR R OKIR) B “RERI-GiR
N, WA, AR, RS2 THEE” i
H B PR R 2t g A i I R OGB4 ) o
G PRI, AR, RS, HERAT
BRI, A H A CGRIE- T
B L “CHONBMILUEFRT, B SZ ML RERE, 252
MTRES, FEAZMIMTEENR, $83ZMIMEER. 7 “HA

RELATFMIALE , LM AIE - KL, FLAAS
Ay e IMSRE, KA S h TR 7 “ TUE
WL, AL BRI B2 AT, AR -l

R OV i B I A K I i S 47 T ) il o
(RMRX-PAURF) Ficsk: “IRE, HIE, <
7, SR RO £ S SMA LR, %
“HEE, BN 00, AR AL, HLARACE
REJI TR, IMEZ W, ZehkbEiE, AREAIEY,

W FEARR I, I EA . BB SRR B, e
3 HEEHRH RGN M T 5 LMK
FRIBRIP RS T TR A% T ORBEAE U DU e 548
T B S WAL T ), ATy, Bdthie, 2.
WEARK, COCFERMFFEITD) ic#uyianT
R 1, BEIRRUL. (BET5ED) RIS
oI, AT, ERESR LU B, IS RERE
TR AT E AR, SO 2 CAN AR
AL A 7 02130, FEAR T P (2B
), SNz IR DU 55 DU N s
JTREBRANIT B Sl SCas it 7 VY 7 vl e ik
PR, PR GBI T ( L A 2k
AR (LD 2 MReSs, RETHEIE S VE R SR
EPE /N B TL-2 2 B 0161, LA 2B T AL
VU 437 W] 3l 2ok [ 3 b 5 22 R W A N 5 R T
E AR/ REIEIRIE . FEIA e R,
S DR e B AR ZR AL, R Ses DU
A REE I AR E T PRI A E AR TR .
NRE— 2L WA AE g FARH T U2 fU 3 22 1R S
HU, ASHITTTIE ] EARTEE N 18 H BSHENE (D47
FEIARHE TR 77 30T, ORI MEE /D /N
R, BT A R T R P IR PR

I K Ui - P L o
1 #R

1.1 SCISEh)

0 R MEME SPF 4% ICR /MR, 4~6 JiW%, 45
B (221D g, WWHETEERRESYSLK O,
S P ATIES SCXK (79) 2025-0001, TR T
TEERRZHYLRF L. LRIIVET
25 C. MHXHEEN 40%~T70%% M FiazE, Jei



F48EFE 108 20255E 108

{;35"%4316"{ e Drug Evaluation Research

Vol. 48 No. 10  October 2025 + 2757 -

WA 12h 55, 12h B, HBRE. RKGEN
1 JH . SEEG I FE o6 S 0 Ak B b 0 ST S 5 B )
EHE5MHZE RS MR SR ERT (RS
IACUC-NYLAC-2023-073).

1.2 A RIUA LRSI &

A B B VLV A AR R 25O AR A
(#£°5 230803); YA EFAT I B R 25 A
MR (it 23092203, 23072301); JIE I E Y
JN BRI 25V A BR 5T A 7] (k5 231202), R HT*
HRZREM AR EBIRE T, DAL SFR
Y Rehjnannia glutinosa Libosch. 1T EEELAR |
IEEHEY) 24 H Angelica sinensis (Oliv.) Diels )T
KR BREAMEYIAIZ Paeonia lactiflora Pall. [P T f#:
. IEEHEPINE Ligusticum chuanxiong Hort. 1]
TEARZE, PATFRUES AR (P EZ58) 2020 4F
M. FRECEHAMIEE 12 g, 2H9g. AR 9 g JIIE
6g, 45 2 KA, H NN 10 f587K, 37 30 min,
Bk B, SCKAETE 30 min BUIEW, BHZGWE, N
A 8 EE/AKBZE S, EhE KR 30 min B
Ve, FLE . BRI R 4G 25 R IR E R
0.36 g'mL ! & H . &m0 e (HPLC) V24,
VUi 25 R AT 25 (1R B N 346.00 pgrmL,
B[R 11 T B FE R 33.63 pgrmL s
1.3 EENUE

RM2135 AT AL (GEESE-RAF])D; BX43
RGBS (H A< OLYMPUS); MIR-153 #F-f4
i MDF-382E AUR IRk ( H A =¥£A 7] ); DSHZ-
300 AMEIR/KIEH GLIPREERHEST ;s LDZS-
2 MELLHL bR 0L D AE100 B 7R
(¥ METTER A #)); JYC-21ES55C R BRI (I
FH A B A 7] D3 UC90 ff% 54t H A& OLYMPUS
NCIDR
1.4 FERF

HARZRGE . FHLLYSRALL O Jeth i sy
V6T g DU AE D E AR IRA =) (5 4 518 BA-
4041. BA-4024. BA-4081); —HZE. T/KLEE.
95% LI KT R i K KA ZHAFIG R A 5 45
W KT Pl E R REVMHERER AT (S
CO163M); 4', 6-JJkFHE-2-ZKFEM| Wt (DAPD) Juth
W KA AT S ARLL77); BidEK
HREAEEIEE RS EDHEARARAF (185
ZLI1-9556); P4 (MDA) ELISA &7l& (it5
JL53632). BEMYISALEF (SOD) ELISA {7&

({5 JL12237) At HE IS 4 iE (GSH-Px)
ELISA {7 & (JIb'5 JL49904). HAHEEE (TC) &
Bl & G5 IL-T137D). =FH (TG & &
RiE S JL-T0853). /N RS B g 2 1 -fH [
fig (LDL-C) ELISA frilli{ifl & (iS5 JL18892).
/N B R R T B 1 -FE [ ¥ (HDL-C) ELISA A5t
A& (5 JL18893) I HVLAY). (il 4.
o3l F 30 5 56 SRR R /R A H] .
2 FHE
2.1 EISESER

ICR /NRUE MR SR 1, BENL 2 X IRZHC10
R, WFR%E 37 & AERAH (20 A, 172 18 H
W), XPREZHFLERZH (FEALEE 10 2D /DNRER:
FkEIL, MREFEAFE 1.5h, 4 ‘C. 3 000 r-min’!
B0 15 min, HUEZ I, B0 S2R is =2
FEFEFR (SOD. MDA, GSH-Px), HLLiFHr 3z
AT,

X 2RISR 2H 1 25 R A L H W8 S, R A/
R BEAL > AT A7 (4.68 g-kg ™! FIEMKIE
“CNFBIL AR RTTAT H SRR RER” iF
B ONIGIRSERGN R, 856 AR 4w IR 78 STk
WIBEDE ) M, B 10 R XTI ig
TR, WA ig 4T IUHZH, BRI
SEI 22 1 Ik, E8525 4 .
2.2 EHYENM K M ASAE

BAGER G, BEAEK 120, RHEBH. H
SRS RS, PRSI, R AR B
1.5h, 4 "C. 3000 r-min! &.0» 15 min, JFH L2
I35 SR BLISA A6l 0551 & 1 e i 85 -5 23 Sl A DU
TC. TG. HDL-C. LDL-C HJ7K°F, W EI¥iz%t
H AR /N AR (52
23 pl6 EEGRERALRE

ORA o) R 2H AR TR 240 /N RO T iR T, A
il 4%Z BB E, AaHEE . KK
A 3% ERIRIE E Ml BB, RO RIRE1EE
10 min. K 5 FEARON FORKAEI 2 =R, 280Kk
Smine JIAN 3%MEEIK 20 min, ZEIH/KEE S min,
FR 22 b 3L (PBS) 124 1 min. 5%4- I F &
H (BSA) = E 30min, A2 BSA, Mhn—#
TAEW 4 Cid® . PBS ¥ 3 KJa, Whns—t,
37 ‘C¥#& 30min. PBS ¥ 3 K, &K Smin. N
DAPI EFFE 10 min. KiEMEE AFE A, 26
BB AR ZH ple B A YA



<2758« EHE48EFE 108 20255108

‘éﬁ‘iﬂ‘rﬁ{ ER Drug Evaluation Research

Vol. 48 No. 10  October 2025

24 FHARE-FRL (HE) &

BN AT SR, R 4% RPREEE, A
WAL, Y1 E 3um, #3ET HE e, WU
X ARIE /N BRI ER D) A 520
25 ML 0 %f

H LR EUM B P EB 43 H4A0KV JE 3E4T OCT 4
WU, FUKETIR BIMHA O Yt TR S
FH, FIRBEEYLE 30 min, FFREYLER. I
60% 5 N EEPLH /L 55, 4lK¥E 3 ¥k, K 5 min.
TINTIAR ZE GO A AR AT e te, K, RIEF
Ko H AR A A B AR A, R R
MEL M G I L
2.6 RFLEZFSH
2.6.1 FEMACEE  HUA4H 400 pL MIGFEA, I
AN 40 pL E:EZ, #RJE 1 min, 4 CHFE 15min; BHHE
WiEERE 4 W5, N 1.6 mL 2, JjE 5 min,
12 000 r'min~! 80> 5 min, B 3% 1 800 uL &S
WA TN 150 pl 80% F BE 52 %, W4 i 5 min,
12 000 r-min~! &0 5min, B 120 pL - 3E B HEREH
BRI .

2.6.2 k%M AiEHSHY ACQUITY UPLC BEH
Cis (100 mmX2.1 mm, 1.7 pm); #E# 40 C; &
FRLE 500 pLomin~'s BEFEAAFR SuL; WmBhAH A R
0.1%HFRIAT, THAIAH B N . WM G iishH
%M 0~11 min, 85%~25% A; 11~12 min,

25%~2%A; 12~14min, 2%A; 14.0~14.1 min,
2%~85%A; 14.1~16.0 min, 85% A.

2,63 JREEAME CRAHMS SR (ESD IE.
TR, BIERHTEEA m/z 50~1 250,

207 600

—_
(%
1

SOD/ng-mL™")
=]
MDA/(ng-mL™)
&
il

g
w
I~
S
=
1

04
ER o Eugist

SRR 45 Arb, HEVABRURE 15 Arb, B
YHERIE 400 ‘C, MS/MS ##F% 17 500, W% H
&£ 4.0kV (IE) 8-3.6kV (f),
27 BBOMES

B S FEAR AL P J53E1T UPLC-Q-TOE/MS 43417,
T MassLynx V4.1 T 1E 3 . Markerlynx K&
Progenesis QI 3.0.3 T A 1EAT HdE KA (i g5,
FEAE RG] 55, A2 BB HE R 5 K Progenesis
QI 3.0.3 B+ EZInfo #EEAT IH— L AbR #EAL b
H, 454 SIMIC14.1 @3 — B 3 Bisr 73 (PCA)
FIIE S i foe /> — 3 7 22-#153 53 #t COPLS-DA) %7t
Gt

i KA SPSS 23.0 iit- B A AT et o
s IEA& A0 Ho7 2570, R SR &7 259075
AR RS, RAESHEE . SitERH
GraphPad Prism10.0 #F AT 24
3 &
3.1 BRAFZNRIEREZIEIRART

A A2 S EA R MALR E I EE T,
S RE N A P R Ak S B SR A A i o EL i
] T2 — PRS2, MDA & B8 R8s I L4
g B AL IR, SOD TE PEAM R AR T LA ST
FATBTER I E LS, Gei8 S LR IR 5t i
AT R R R E,  t RE A8 R B2 e W 2H 243 4 Ak
TG R, GSH-Px MR Z M —Fh &
B A o R 2, w1 FR, SR
AR, BERLZH /N BRI FE A SOD it GSH-Px
T 2 B B PR (P<<0.01), MDA /KB & TH 5
(P<<0.05).

*

GSH-Px/(ng-mL ™)

o]
x4 *P<0.05 *P<0.01.
*P<0.05 ""P<0.01 vs control group.

E1 fEBESHEBAMFHEAR SOD. MDA, GSH-Px RiLER (X £s5, n=10)
Fig. 1 Expression of SOD, MDA, and GSH-Px in serum samples from control and model group ( X s, n=10)



FEA8EF 108 2025F 10 B ¥k . Drug Evaluation Research Vol. 48 No. 10  October 2025 - 2759 «
32 WBRNERMARFALATERE ple A 0.01), HDL-C 2 F-masi it T . 451K H
ik Va¥iz FA R s iR

TR BOE Gt (- 2) R, DAPI YL i
M, BEAMCED0., SXRAM, RAA
pl6 WO R, FERIEE/NRIGIHL F
pl6 EARIEHEII, ple MidRESFHAMM
B ENRAE, SO E B DT
33 MU BARZ /R MASAISNT

Wik 3 s, S5 2 b s, AL 4 I3 TC
TG. LDL-C /K F#%E2& Fm (P<0.001), HDL-C
KPP RFERIE (P<0.01); SEAAMLEL, U5

100 pm

DAPI

Merge

B2 BERFAARERE pl6 Rk
Fig.2 Expression of p16 in aging phenotypes of adipose

HEEH B ZK TC. TG. LDL-C /K°F (P<0.05. tissue
61 T 8. D, 8l T 4 5000
~ 7 = 74000
= £ E =
= g = 23000
£ E S S
= 3 3 212000
O 2 = [a) [a)
= a T
10004 o
0l o
X AR Y X AR UG W BE UYG W BE UMG
EXIIRA LR "P<<0.001; SHAAILLE: *P<0.05 *P<0.01.
**P <0.001 vs control group; P <0.05 *P <0.01 vs model group.
B3 &LAMEH TC. TG LDL-C. HDL-C /KF (X s, n=10)

Fig.3 Levels of TC, TG, LDL-C, and HDL- C in serum of each group ( X +s, n= 10)

34 @%:ﬁi’fﬁg’*?%'l\mﬂﬂrﬂ'ﬁ’ﬂﬂ
PetaE LR (B4, ANRIFIEAS, *t
ﬁ’i"iﬂd‘sb&ﬂﬁﬁﬂﬂ@ﬁﬂ%?ﬁ KN —, S5re%E, i
R BN RITAHES 3L, A% 2 AR,
HIUK B RIEMMAE: DUV H I g BN 56
B, dfflanERE R, SIEdE > . SRR

REA BOREE HARTEE /N R IEH 2 BRI A2

ML O Peta s BTN (B 5), KRR /NI
WELHZA AT O Gt imiAR N, A RS B
HZH /) RTF A B S B AIR 7 25k, LR HEAR,
YHHR B G A R, oo mya s U

Wiz

Xt sl
B4 PUAxERTEZNRIFIRREYI RS0 (HE 3
&, X200)

Fig. 4 Effects of Siwu Decoction on pathological slices of

liver in aging mice (HE stain, x200)

E5 MMatRERRENRAFRRML O RBER
(X200
Fig. 5 Oil red O staining results of Siwu Decoction

intervention on liver of aging mice (x200)
A S BN e R, WAL O TP i
J o B RPRIIYIZREA RO B IR/ U E
HLWINEHTUTAR .

3.5 RBBFEDHER

AR SEBG o AR I RE A (QC) 12k FH M BRL 254N Ar il
FER B S, BE QC YL AR EE AR TR,
f& 10 NMFIEERL, 3 1 4 QC, DAMERAXAREEE
Pho 8RB QC FaEJF HAE PCA B AR E
XK, IEMMGER IS EVE R, LU ERETEE .
N RIMBREA, #ATIE. S TR,
2D BAEA R UG e B il B (B 6), B hE
AU 2% R



<2760+ SE48EF10H] 2025 10 A ¥k A Drug Evaluation Research  Vol. 48 No. 10 October 2025
A | wof B parit
p .

.! \‘j\‘w h
0 2 4 6 8 10 12 14 2 4 6 8 10 12 14
B
Him
e 2 4 6 8 10 12 14
0 2 4 6 8 10 12 14
il
IE7hA
I 7 3 8 012 7 — 1 3 8 0 12 14

#min

t/min

6 NRIAHALE (A). fi (B) BF&RKT UPLC-QTOF/MS RENEFiR 2 ikE
Fig. 6 Extracted ion chromatograms of UPLC-QTOF/MS in positive (A) and negative (B) ion modes for mouse blood samples

X % 2H /0 BRI Y AR U 58 B B s AT PCA A
OPLS-DA, RiFMh &4 MEM, H PCA &—
PTG M B B e Se vt 738, MRAURE AT JC M BF 40
SR, MANFEREAB &7 55 . OPLS-DA 1ENA &
AIBLAS 2T J79%, AT DR KRR B i g s 2 1) 22 55
PCA 25 (B 7 KILIUZ2H . A5 AL A HEZH

1A mrt
4 [
2kt
2 * -~ . ™
. %Yo
o0 ¥ .
-2 ot
4
-6
-0 8 —6 4 -2 0 2 4 6 8§

i1
R41]=0.628 R’2]=0.184 Ellipse: Ilotelling’s 7% (95%)

AIX 3o A7 FE B SR H AN [ 2E 30 /0N B P AR
B2 AR, S H R T OPLS-DA
(B 8), R%=0.875, 0*=0.658, i}t iZ A FAR AL
FIRITII ¢ F1% 8, 7€ OPLS-DA [3:At_E 347 200
KBRS, PRI 5, 02 [
SY BRI s N TR, PR IO 2.
ISOJB WxR

Wi
100 . . i

—100
—150

00
—250 200 —150 —100 -50 O 50

i1
R41]1=0.543 R%q2]=0218 Ellipse: llotelling’s 7% (95%)

100 150 200

E7 IE (A fi (B) BFRATAEEA/NRMAKEIL PCA F5E

Fig.7 PCA scores of blood metabolites of mice in different groups under positive (A) and negative (B) ion modes



E48EE 108 202595108 %¥38a %, Drug Evaluation Research  Vol. 48 No. 10  October 2025  « 2761 «
g
) W s e or
A .ﬁ%ﬁ 0.8 ,,‘.;::::l .
300 B : e &
200 -ty 0.6
& 100 . % 04 Poee
€ 0 o E 02 t; 1
g 7100 . L =l
—~ 200 b 02 M1
~300 0.4 .
—400 . 06! |
~1000-800—-600 —400 —200 0 200 400 600 800 02 0 02 04 06 08 1.0
1.0003211] 200 permutations 2 components
2
. < b or
60 B . WA 05 . [ [og
| . . ]
40 . . k7R | S S |
& 20 0 | L
T s » Gi 11T,
g 0 0 * k=) 11
s ve a s g-05 .| )
5 20 - N . 'E: i i i
— 40 ' -10 L I
—60 H
—80 -1.5 .
%250 200 -150-100 —50 O 50 100 150 200 “p2 0 02 04 0.6 0.8 1.0

1.000 72 11]

200 permutations 2 componchis

8 IF (A, f1 (B) BFRATAREANNERMAK ST OPLS-DA (L) RE#MKW (H)
Fig.8 OPLS-DA (left) and permutation test (right) of blood metabolites of mice in different groups under positive (A) and

negative (B) ion modes

Xf AR R AT 2 R B H R A, B VIP
fE>1, P<<0.05 JybrERimicZz A0, Ry
B W OR W Om (e OAOKS W BT 47 Lk /£ HMDB
(http://www.hmdb.ca)« METLIN Chttp://www.metlin.
scipps.edu). KEGG Chttp://www.Kegg.com) P34z
ek RIEE MR ES), e 31 MBELEY
wEY, WE L

HIZ 1AL EOR AR 3-REER . N-H
FEHEE . ZHENNE . KE TR, L-OER. Hi
T8t Jit MLl 7 A5E 24 2 /) BRI ) = S 2 e T 5
/N (P<<0.05); TPUiZTFURX 7 MR
ERYEEHRE TR (P<0.05). SxBANR
FHEE, HEIRIR. N-CWH B, s
AT 2 IR | "XLH?Eé@HTEEJH/J\mmUﬁElhz
EREC (P<0.05), MUYz TS 5 MR 2R
Y& e EEE (P<0.05). UM% 2R
AT 12 PR R IER TR ZER . KX 12
M FUEAT R T, W 9. R i R
AL R RIE B L, W ORRHMEERE, 46
REAIN =I5, I R vl LB
wEvERARRLES, SRR EiRK 12 D
AR EWLE S 2/ BRME BEAR F ( RIA 8 (21
FE Tt o

o Edfmk g 12 MR EY ID FaA

MetaboAnalyst6.0 F 7A@ F4, K PE
HUAE A v v i) 38 B8 5 Wi 8 2 s UL TG 21 1 i A 45
B Bt ARIEOR, AR IE R AIEE
e, L PAEBR N . ASSES DOz R Y 5
AR AR £ 2 3 2%, 70 N IEAR
# ( sphingolipid metabolism ) « H v % fig 1€ i
(glycerophospholipid metabolism) F1 &[] FF ¥ 2 4=
¥p& p (steroid hormone biosynthesis), JLE] 10,

4 Tig

JE TN T AERE I e B . AL RE R R IR DL A A
NESHTEHAREE. U SRR T4
PR R OCE B IR AR I A T AR i s AR
b, I AV AR A BRI R e . iRiE
BB TCUESS, EE 3R I o AU H I 2 6L
MBI AU A ST T 7 IR R IH [
AV FH 24251,

JHEREAE s R S 2R B, 22 5EHAR
WA AR AR RS B, AR g AR TP R AT
PEAR ZR AL o AR SEEG R FH AR AH 2 BOR B 52 VU437
PrEZ MR RIS, RIS FHHE/N AL,
FEZ /N RIMEAEA T, MG R, AT H
KERIEAIMR IR, 48 T+ 1is,
RIFAMI SR EON C R, MEER R, RAE
YA AR R gD, R BDUY) iz Re T T IR AR ALK



<2762+ SEA8EF10H] 20254 10 A ¥k A Drug Evaluation Research  Vol. 48 No. 10 October 2025
#*1 HHENRILEHERKFMER
Table 1 Differential metabolite information in serum of mice in each group
w5 HAEWID ST A 4R fr/min VIP mlz =k
I HMDBO04119 CsHsNO2Se AR FZY ¥ E R (selenohomocysteine) 0.0567 49493 1819557 1*¢f*
2 HMDBO01321 C4HoO7P D-75 8 §i -4-B§ R (D-erythrose-4-phosphate) 02011 72483 1829863 1"¢*
3 HMDB03484 C4HioNOsP  O-WiFR =1 22 & 2 (O-phosphohomoserine) 02011 1.7091 2220182 |*|*
4 HMDBO00062 C7HisNOs 12 JiE I (carnitine) 0.6284 1.0895 162.1137 1"¢*
5 HMDBI2204 CioHi3NsO IR 2K 2R (cis-zeatin) 1.8535  1.1985 219.1111 1**
6 HMDB00220 CisH320: FEAE TR (palmitic acid) 7.9219 29708 2742695 1"H*
7 HMDBO00827 CisH360: fig IR 2 (stearic acid) 92625 22472 3023052 1T*
8 HMDBO00099 C7H14N204S  L-JikHiE#(cystathionine) 104434 1.1131 240.1011 1™
9 HMDB02212 C20Hs00:2 1645 R (arachidic acid) 105439  2.0693 3303377 1™
10 HMDBO00086 CsH20NOsP  HitiBAETH(glycero phosphocholine) 107215  1.7826 240.1013 1%*
11 HMDBI11628 C3oHasO4 H KR (glycyrrhetinic acid) 10736 0 13714 4703260 |[*1*
12 HMDBO05874 CoHioBrNOs  3-JR[E & HR(3-bromotyrosine) 116633 13754 2819613 1"
13 HMDBO03349 CsHeN2Os4 L- &35 8 (L-dihydroorotic acid) 11.8122  7.0454 181.0157 1*1*
14 HMDBO01129 CsHisNOg N-Z. B H #2415 (N-acetylmannosamine) 125769 3.0923 4432198 |[*1*
15 HMDBI11150 CioH2sN302 it $2 £ 30K % Z 5 2 (deoxyhypusine) 12.846 0 3.3614 4524232 |*|*
16 HMDBO01388 CisHz002 o- 0 JFR 2 (a-linolenic acid) 13.0335  1.1428 2962611 |*|*
17 HMDBO05065 C2sHa7NO4 7%t A B (oleoylcarnitine) 137737 22361 4263740 |*|*
18 HMDBI13806 Ci2His &) <P 1€ & (m-cymene) 142301  1.1487 3253180 |*|*
19 HMDB04610 CisH3NOs 4 85 % B% (phytosphingosine) 142301 12642 3402865 |*1*
20 HMDBO01122 CHsNO N-F 3 FE B % (V-methylformamide) 149511 69586 136.1126 *1*|
21 HMDBO02134 C3H/NO Z JE A il (aminoacetone) 149511  4.6698 164.1442 1*|*
22 HMDBO05807 C7HeOs # B TR (gallic acid) 0.6390 1.6572 215.0321 1*|*
23 HMDB00929 CiHN202  L-fA%#R(L-tryptophan) 22777 1.6482 2040891 1*|*
24 HMDBO00682 CsH7NO4S T B P51 W 173 (indoxysul fate) 27621 22488 213.0089 14"
25 HMDB00896 CasHasNOsS  4-fiff 2 %6 JJH R (taurodeoxycholic acid) 10.1435  1.1383 1043612 |*t*
2
26 HMDBO02486 CacHasNOoSz  A-Hk i S HEAR-3- iR £ 11.0109  1.2182 5782424 1*1%
(taurochenodeoxycholate-3-sulfate)

27 HMDBO00145 CisH20:> W 2 (estrone) 12.1434  1.8210 5853526 1*t*
28 HMDBO06772 Ci9H2403 B |- i & B (adrenosterone) 122486  1.7993 5993208 |*t*
29 HMDBO00138 C26Hi3NOsg HIHER (glycocholic acid) 124998  1.1528 4643149 1*1*
30 HMDB02183 C2H30: .+ BN TR (docosahexaenoic acid) 129412  1.1199 3282402 1"*
31 HMDBI10381 CxHaiNOP WA IMLEEAERETR(15 © 0)[lysoPC(15 & 0)] 10.7314  3.1621 480.3096 1°|*

S5xfRA R "P<<0.05; SHBALE: "P<0.05;

t-bFk, L -FRE.

P <0.05 vs control group; *P < 0.05 vs model group; 1 -rising, | -falling.
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