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Study on the protective effect of saikosaponin C on acute liver injury in mice based on metabolomics
LI Xincun, PENG Donghui, WANG Yongfu, SHI Yamin, WU Mengjuan, FU Zhihui, WANG Juan (Dept. of
Traditional Chinese Medicine, the First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China)

ABSTRACT OBJECTIVE To investigate the protective effect and mechanism of saikosaponin C (SSC) on acute liver injury
(ALI) in mice induced by carbon tetrachloride (CCl) based on serum metabolomics. METHODS Forty mice were divided into
blank group (water), model group (water), positive control drug group (Biphenyl diester drop pills, 150 mg/kg), and SSC low-
and high-dose groups (2.5, 10 mg/kg) using the random number table method, with 8 mice in each group. They were given water/
relevant drugs, once a day, for 7 consecutive days. One hour after the last administration, all mice were intraperitoneally injected
with 0.2% CCl. olive oil to induce ALI model, except for the blank group. After 17 hours of the modeling, the liver index of mice
was calculated. The levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT), lactate dehydrogenase (LDH),
tumor necrosis factor-a (TNF-a), interleukin-6 (IL-6), and IL-1B in serum of mice were detected. The histopathological changes
of liver tissue were observed. Meanwhile, the serum metabolomics of mice were analyzed by liquid chromatography-mass
spectrometry. RESULTS Compared with the blank group, the levels of liver index, ALT, AST, LDH, TNF-«, IL-6, and IL-1B in
the model group were significantly increased (P<<0.01). Hepatocytes were edema, vacuolar degeneration, more necrosis, and a
large number of inflammatory cells were infiltrated. Compared with the model group, liver index and serum index levels of mice
were significantly decreased (P<<0.05 or P<<0.01), accompanied by marked improvement in histopathological damage to the liver
tissue. The metabolomics results showed that compared with the model group, there were 63 up-regulated and 256 down-regulated
differential metabolites in the serum of mice in the SSC high-dose group, including prostaglandin B., 20-hydroxy-leukotriene B:, 5-

hydroxy-L-tryptophan, 7« -hydroxycholesterol, etc.; these

AESTNE WRE A RRFE A H (No.242300420397) ; Vil g metabolites were primarily involved in metabolic pathways

A B RHIOCH R & LT H (No.LHGI20240259) such as arachidonic acid metabolism, 5-hydroxytryptamine
* SR (=257 11 1k i 7] IR IR 252 . E-mail : . . . . .
B{rE TR, Bt BT PR, Eomai synapse, primary bile acid biosynthesis. CONCLUSIONS
2008lixincun@163.com ) ' .
4 BREAEE EALL50 W4, BFFcHr i P25 2522 . Eomail: SSC exerts a protective effect against CCli-induced ALI by
wangjuan6691@163.com down-regulating the level of key metabolites such as
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prostaglandin B: and 20-hydroxy-leukotriene B:, and then ruducing metabolic pathways such as arachidonic acid metabolism, 5-

hydroxytryptamine synapse, and primary bile acid biosynthesis.

KEYWORDS saikosaponin C; acute liver injury; metabolomics; differential metabolite; arachidonic acid metabolism; 5-hydroxy-

tryptamine synapse; primary bile acid biosynthesis
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JHF M 95 , A0 L ELA R FH R L 5 7= A i 24 1 A5 il ek
TR 2 L BA B AL 2 AL I AR R AE ST 2 Mk b
173 (acute liver injury , ALT) J5 1] i 52 JC1E

L R A e BHE ) 48 Bupleurum chinense DC. 5§,
B - 5681 Bupleurum scorzonerifolium Willd. B T 184 ,
R G 2, B B maR 2 B AR AR 2
FHARB IR, AR A, S8 RS H B R
TH R RN 2 A Ry, P S R A W R
ol PR o SR EERY. APRSERE , 5
#H 52 C(saikosaponin C, SSC) HA W EHT RAEH , [F]
Fisf -t ] 0 e 4 FH 40 A A2 PR F- Lo (hepatocyte nuclear
factor 1o, HNFla) il HNFA4a, 30 i 955 75 17 &[4 41 RNA
G, REPL OB 9m s AE T, 48171, SSC &7
EAHT ALTAYAPEH AT RERLEN v AN A o AR 22 02
— ot TR /NS A (FEXT 43 B R/ T 1.000)
AT RS ST i, © 12 W H T 1 & i B
rh 24 X s 1 T PR S AT RE ML A B g R BT
I, AT R AR AL 2= 55 T SSCHT ALLI/E A e
ML, B — 2P BT & 5 0 FH B8 5250 B A
1 &

L1 EEMHE

AT BT FH Y FBAUESE « Eclipse Ci-L AV IE & 156
FARE I f3BE ( H A Nikon 3 F] ) , SpectraMax i3x %I Z2 1) G
Bt A AN [ 36 4 4 A A% ( 1) A BR A \l], UHPLC-
Exploris480 AU ik Ff (LS-MS ) 24t \micro2 1R #l &
% 1525 .0 AL (22 [E Thermo Fisher Scientific 2 7] ) , SCI-
VS AR TIETR 2) 4% (3 Scilogex /A 1)) 45 .

L2 FEHBSEAF

AHIFSE it FH ) 32 2225 0 504 - SSC X e (1
IR AR MR A R A AL 445 B20149, 4 =98%)
IBERRUTR T AL (N 2 L BB 24 e A A7 FR 23 7], 4t
57 RF40009, #i4% 1.5 mg/kr) , I IRFE A+ o (tumor ne-
crosis factor-at, TNF-o0) . H 4l il 41 2 6 (interleukin 6, TL-

TEZD; 2025455 36 15 5 1

6) JIL-13 IR Sy Wiz B i (ELISA) 371 & (e M e
AW B H A BR 2 | LS 4 B O BEK282, EK206,
EK201B) , N AR5 % fifi (alanine transaminase, ALT) , K
2 R R %% % il (aspartate transaminase, AST) | FLIR JIii &
fit} (1actate dehydrogenase, LDH ) 46 1 12 7] & ( 74 5T £ il
A T AR 5T BT AT R | 415 43 512 €009-2-1.C010-
2-1,A020-2-2) , J5 A K- (HE ) Y itk (I ZE 4k IR A
YIRS A BR A A LS GL101) Bl 20 S ol |
PRI Ry il , K Rk Atk
1.3 ¥

WG FH 5%} SPE itk C57BL/6 /N, 240
6 JiliE IR TR 18~20 g, W TF-1nT e 7 v DU A b i
A BR A\ s A 7 78 AR5 2 SCXK (7R ) 2020-
0005, Fr A /NI SR TR 25 °C B 12 WK 12 h &8
B X 50% ~60% 1Y) SPF e FRbE v, 3 1 PE 1] 77
7 dJE AT RS SRR H B OK . AR
SEEAF A LR sh W BRSPS R ) R AR SE R, 7R
PN S S 0 58 N, L2 Z A s fe FIAS BEZS
B2 AL (S S . ZZU-LAC20240906(12] ),
2 FHik
2.1 A BHERIER

40 HUN % IRBEALE 72 k0 28 4 Y
2 BHME X B2 21 (R LR T AL , 150 mg/kg , B IR
SEROR ) A SSCAIR L 7 i 41 (43 1) 3] 5 ol SSC-L
SSC-H 41, 45 25 7 43 51 R 2.5, 10 mg/kg, 4% & SCHR[S]
S L) a8 Ko & 4l A/ R A
FTEH S RFUK #5425 41 /N U KT S AR N 2590 ,
BARFUIA R 0.01 mL, BERAZY 1KLL T d, KIREGZ
LhJ, 25 U2/ OB T SR T, 4 T 25 2/ BRI
41 0.2% U AL ik (CCL) SN 3 (10 mL/kg) DA 37
ALIAIY,
2.2 TEAREUM R AbEE

CCLIEME 17 h & , FRe /N BRUAHE i v 5 e 12 1
-4 (45 mg/kg ) REE/INER , HRBRERIML , KF 4 1L 7E 4 °CF LA
4 000 r/min 50> 15 min, Y8 FIRIMIE . B 58 185 %
F/NEL, O TR IR L, Bt . 48RO FEH U 4% 2
TR [EE T 42U P A0SR s 4y F P2 B i v
BIORAFE T —80 CUkAa TR 255

China Pharmacy 2025 Vol. 36 No. 5 + 553 -



2.3 FHEEOITEMELIEREN

R I S5 o N BRUARER, 355008 BRUTHR B 4R
(%) =T i () IR (g) X 100%] . B/ BT
ritr o MR A A N 1270 B 150 W 5 5 VAR A 19 H ALT
AST .LDH TNF-a. . IL-6 FIIL-1B 7KF-,
24 BFHALRREFEYER

W“2.27 T 49% 22 5 W E 1 7 B 22, 2 oK
AEEM YR G, 5T HE Y, SR 5 102 WA
/IR U 22T 87281k
2.5 IMiEKIGAZES T
2.5.1 PRI

FRAR AT AR AU Y] Fr o B 2 B 2.2 30 R vk
FERY2S 14 ERIZH | SSC-H 41 /N BRI 5 B AH R s
A3 WG H 80 WL T 2 mL #5.0 A 240 pL $#2HL
W VPR V(LI =1 1785 TR EF I ff A 1
B, AE4 °CF LA 13 000 t/min 2.0 10 min( R [A]) , Bt
FIE WAL 2B T LRI BRI 100 wL
KWV (LB vOK) =1: 11 E I, B0, BB R
B70 pL FVE W R HBERE/ N AR RIS S W]
53 W A A i 20 L 28 [F]— B0 v IR TR AT, B8
O, B E I Wz HERE /N R AR S B 45 (quality control,
Q)AL , B¢ - AILASI
2.5.2 K&

K LC-MS ¥ AT I 22 o #4520 S BEHLHE T
B 6 AR AR A 1A QCHEAHERERIN . 88 2 A0 AH €2
T 2 G5 (A I 2% F A« R i Waters ACQUITY UPLC
HSS T, 4 3% #% (100 mmX 2.1 mm, 1.8 pm) , UL 95%
K-5% &g (7 0.1% W R ) b ik s AH AL 47.5% &
5 -47.5% SN IE-5% 7K (4 0.1% PR ) N sh A B 247
SEEVRIBE , HERE BN 3wl AR 40 °C. FIE R G
W25 R < 2R IS 55 85 F-U8, 7 1E 0 B P il
FEE 5 5 - L Ry 2 800 V5 B 74 50 Arb s 4B
JE 73R 15 Arb; B 4 45 I B A 350 °C 5 hn #4 ik B
400 °C 5 43 Bk 60 0005 T 135 45 4 45 [l o~y m/z 70~
1050,
2.5.3 BT

4 LC-MS A 0 1) Jit s B0 o A A Qa2 2 A 3 A A
Progenesis QI A TEUHEALBE , SR 5 3647 3 15347 (prin-
cipal component analysis, PCA) 1 1F 32 s ¢ /) — 3¢ #1] 5]
43 M7 (orthogonal partial least squares discriminant analy-
sis, OPLS-DA) , I 4: il K I 5] . #2 4% OPLS-DA #5715
FI| 1Y 48 & 4% & {f (variable importance in the projection,

VIP){EL 1 PR B 12 22 S A, FI WA S VIP>1

554 - China Pharmacy 2025 Vol. 36 No. 5

H P<<0.05", K 2= S AR i i mt A B A e PR 4
B 41 (Kyoto Encyclopedia of Genes and Genomes,
KEGG ) £54l e A A8 3 R, AR AR A Qi %
2.6 FitFEFHE

K H SPSS Statistics 25 XA T4 1T 1. W6 R 1E
BRI REOR X + s 2R, 241 HUECR FH LR 2
T 25530, 7 2555 BT 2R P R LR F LSD-e ke, 7
FZEANFEI2H [E] PP AR H] Tamhane” s T2 K50, 6
467K 1 «=0.05,,
3 H#R
3.1 SSC3t ALI/INGRAFHEEIF AT Th BE A 520

5525 U2 PR, RN /)N BRUHE 48 B5ORT I3 H ALT
AST .LDH 7K F-#4 . 3 75 (P<0.01) ; S BRI oA,
FFH o B 245 20 L SSC-H 41 /)N B4 #50R0 il ¥ H ALT
AST .LDH /K- P-4 i Z R (P<0.05) . 45K 1,
x1 SHENRAFEHMMBEDFIIEERNEER

(x*+s,n=8)
413 fF5% ALT/(UL) AST/(UL) LDH/(UL)
ZhY 3974036 1682560 25944771 3718.621335.68
R 469£030 25065307 12092£ 183 5705.76£221 43¢
Tt x TRzt 4231038 2142+2808 05417710 5320.01+345.02°
SSC-L4 4474020 203014298 102022066 559105122217
SSC-H4 4234035 17164£6722° 86413054 S0I8.11457419°

a: G2 A H#R, P<0.01;b: ST [LAS, P<0.05,
3.2 SSC Xt ALI/INRAHE E F7KFHI =M
5as (2 e g, AR 2H /N BRI 3 P TL-6 L TL-18
TNF-o /K F-35 8 25 FH5 (P<<0.01) ; SECAYZH L, FHME:
X R 24520 SSC-H ZH /N 75+ IL-6 . IL-1B . TNF-a 7K -
P AR (P<0.05 5% P<<0.01), Z5HIFR2,
x2 BHMBRMBFRERFKEMNESER (x5,

n=8,pg/mL)
Eibl 1L-6 IL-1p TNF-a
Ll 287619.18 199.54 +44.20 3571118
fRA 296,30+ 87.63° 309.4244.58° 1049393
Mt xs 4 163.17£583% 20498 +56.03° 5.801136°
SSC-LA 21434+ 7400 283,50+ 64.99 6954194
SSC-H# 165.92+£49.40° 25034+51.63° 4384203

a: A HA K, P<0.01;b: SR L, P<0.01;c: S
4, P<<0.05,

3.3 SSC3t ALI/MNGR AP LURIE R0

25 4L/ N U 2R MO HES ) S5 5%, JCIRSE RN 4 20 =
e o BEARLZ /N BT D055 22 T A0 K b IR B8 e 23 0 AR
PR BISRGAATR G , A% 3] 5 R Ul B 5405 i, T AFAE R
FEAAMIZ I . SRR AR, & S 2 A/ NP 2L 2
SR A FIFEEE G2 , A LIRS AN =3 e s 20, ]
DL/ S RE AR . A5 LA 1

thEZG B 2025 4E45 36 545 51



N B IR D, SSC.LAL . SSC.HAL
T - ROHT Sk PR T2 2 YA P 5 3 (R Sk BT D SRR AR ST 5 S8 €L Sk JOTHis o I A4 K B 5 2 €075 Sk BT 4 AR
Bl SANRAFARKESVELR(HERE)

34 MERBHASHFRLER B T
341 SSCHF ALL/NEUL M09 B e AN I e et

PCALER (I 2) B¢ 5 F1AL BUWAL SSC-HATEE 5 o s, ns e
1855 DR S AR A B R et T e v I
fE"'. OPLS-DA 454 (J413) i/  BEMAL % (4l B 20
RYGRIRBUMA REUFR) R O (RORBURIGRINAE 5~ 000 0w 002 04 06 05 L0
J1) 43 B 0.993,0.898, SSC-H 41 5 I L1 (1) R°Y F1 O° A.OPLS-DA /A (A B SR (R0 v 2
I3 5152 0.997.,0.76 1, FBA A OPLS-DA BRI A 34 ; H. =00, g0, -0
200 Y BRI 0 SUBL(O P B —0.023 1, £ N e
—001L4), RUTBRBEA RS o JOUEIHTSR(E 2 o &% SR 2
D8R BURA A AL R e e E T g 1
(L 1224 T 5051 s SSCHAL S MMALILE,  S-n | ° o B
A7 319 113 22 AR (L 634, F 8 256 1) . * T o T

SSC-H 4H 5 #2042 1Y VIP [ HERT 20 44 19 1 37 2% 5
RIEILER 3,

cores(PCA )
40 @ np
2 S &t
20 ® /.,/ oqc
/
_ s A
s 0 w 5
& o C
= —20 o
=
£ -0 e
o
—60
—80
—80 —40 0 20 40 60

PC1(28.30%)
2 BANRMFREDHPCATHE

3.4.2 SSCXF ALT/INER Iy A5 38 % 174 52 1)

22 AR 1) KEGG 1 & J2 0 A 25 2R B/ 17
H F B RN AR R AR Z R A, 164 1)
gt W R 5 5 38 s AR ARIHR 12 SSC-H 4l =229 I
6 A= D R AR (St 2 S AR i ) i 3% B 1 20-
FRHH = By (B-FR RS fih (4N 5- 2 4 2R ) R UIR
TR A W (U To- 3R [ 34, T4-—F256-5B-1
HIBE  To-FRIE-3- U R-4- IR S IR R ) SRR e . 2541
PAEAHEHT 15 44 (3 A/NBIKHE T ) (AR i 42 an 1 5
Fi7m o

2GS 2025 4F5 36 45 5

Component1(15.20%)

C. OPLS-DAf3/}E(SSC-H
£ vs. HALE)

3 &ENRMFERETIE OPLS-DA B S EIE

D. B35 < (SSC-HA vs.
FERIZ )

K3 B
12 8
0
7
10 .
. - 6 ; -
8 ie Significant i Significant
H i oup(122) 25 t o up(63)
o o0 lnoslg}l 614) o * . G  nosig(1 922)
s o ol edowl505) A 4 © dowi(256)
g g
I . I3
2
0 0°

—5—4 —=3—-2—-10 1 —12 —08 —04 0 0.4
log,FC log,FC
AR vs. 55 (41 B. SSC-H41 vs. HiiZ]

B4 FENRMFBRBE S HE AL E

4 Wit

5T Kk B, 400003 1 K A6 6 P B 6 4R 40 ALT
AST.ALP . TNF-a . IL-1B .IL-6 7K1 5% T , LA S
LN AR, QA B K 5 IR BE | S RE A R
AR AR A R R, 22 CCLIA T, BT 20 /N R
() JFFHE B0 L35 o ALT ,AST .LDH . TNF-a . IL-6 . IL-18
IS4 5 35 T HFALZ s B A0 Ak b | 25 AR v O

China Pharmacy 2025 Vol. 36 No. 5 + 555 ¢



33 SSC-HAESEAALL%E VIP EHEFT 20 & By I 75
= ZR i

e Riem P AR (R Emin (LS
| el 002017 CuHi0, 597138 |
2 IR 000068 CH.O, 066427 |
3 2,4-Z B Ak 001761 CHNOS 1.24798 1
4 AR 000134 CHNS, 232095 |
5 112308 =R 003224 CyH:0; 585033 |
6 No-PILHERERL-L-BEM 000287 CHaN,0s 5.80935 |
7 To-FHEMRE R 000038 CyHy0, 665107 |
8 VREECR 003386 CH.0s 406538 |
03 BESB b 001688 CH0, 6.766 80 |

10 k2 SRy 000565 CiHyOs 613558 |

I R R 000540 CuHoOs 623078 |

1 13- LA C 000456 C,HgNO; 5437 1

13 S(-RCHE)-L-FRER 000838 CHNOS 38022 i

4 Te B3R AR 0032 CoHaOs 635412 |

15 HiflEZ B, 000516 CyHy, 565230 |

16 LU A 000483 CHNOS 38020 1

17 10- Bk — S 001641 CyHuN0; 35180 |

18 SROAER 00437 CHND; 078372 |

19 3OHAERELEA 001005 Cyby0y 5.906 82 |

N N-BHEA=KB, 001218 Cyba0s 620345 |

T SR A AR KOT L | SRR L AR K
R

KEGG #4447

IS/ N B SR [T
TrmmIR s {0
TR AR 15
MZIRVERCASZ IR AR | @
REHERRA A . :
IG5 .
AR D 55 38
Je 1) AR
AT IRE R IR 5 55 S .
5-F (0L 5 fit L] .l
IIRERBEyItiE . [
R Lo . o
Ll e T o
AR @
AR KRR R R d
0.10 0.15 020 025 030 035 0.40
Rich Factor
AR vs. 55 4L
KEGG i 4+

KEBSHRED AR, ®
[IKES B NI ErR
L) iR U Pulie
g7 40 s e e A 001200
i
JeEE P ARG i 83% 0
PR REE fih 0
(BRI AW o
S IR 45 A4 . Nomber
T R AR R T 2 R 175 t ol
RV PR DRI T . 05
T PR KRR B4 5 . .
IR A= A L4
5-FR A S fih L]
TEL: DU A i ol
0 01 02 03 04 05
Rich Factor
B.SSC-H#1 vs. #1141

B5 HAMBERNEGWHKEGGEEEESTE

+ 556 - China Pharmacy 2025 Vol. 36 No. 5

B LIRS , 2 AL/ R IF 20U % 52
o SRR AR, i SSC T R 3 ER TR AL
K ETe bR AR A, R A 2R B 0, SR A B
ZHHTALIVER .

U R B R 25 A MR sl A
AL T 2567 ALLRIVERIFLE . R iE—L0F
5% SSC X ALL/INER A PP 4 FH B AL, ASAHF 5 R H i
AR 2207 2ot 28 L4 ASERLZ RN SSC-H 41/ B i
AT M. A oR , SR b4, SSC-H4 2, 4-
TR REBEMR A 63 4 2 AR K _EIE  FiT SR R B,
25 256 22 AR K R X 457K 5 39 = SSC AT
SR IR R IR R

JH 2 A P A A4 W s T S AR 3 9 R R i 85k 114
FERE . AOREHREURE T, B R IR 2R
AR R AR R A TTRTFI R R 1 =SS T, e AL AR
SREA BTN TNF-o IL-1B . IL-6 (B, 25 m s LA
P ARAE ™ ARASE R B, SR LA, SSC-H 41/
UL A8 AR 2R B. 20-F2 3 11 =M B S Qi1 7K F
FEAIK, 455 KEGG il i & 4R 0 B4l 2R, 4475 i3 57 i SSC
A3 Ao A A A DO TR A B A P S R 1 SR
N, IR HEXT ALT/N R AR AP VE R . 5-F2 (0 S iR 2
TGRSR L- AR AT AW Ao & 3L, LR I
1 5-FR (R 1 & 1t 5 L AE AV AUAb N KO 2 IEAH
M ARG KB, SRR LA, SSC-H 4/ BRI T
5-F (0B FRKF- 5 RRAR , 456 KEGG il [ & 48 0 M 25
L BEIR R 7)  SSCn] 1 il 5- %8 0 i 2 AR 3G ke 44 4T
ALUNR A ER . IR INT R Y 25 A
JHF U oy UL T P 5 o g P A 2B ORI G2 T
WA R 28 1 - AT B A 4 A AR A 5 A VL [T st K 49
AT TR AE ML ik B SRR, 1T 5| & 40 b1 475 F 2 i
JIE o PR, BRI R A RS A 5 S 1 % A PR T
19 & HR 5 YA O™, AW o8 & B, AL Z /N B i rh
Ta-FRIENAEIWE 34, T4- —F2HE-5B-NH S 5t . Ta-F23E-3-
AAUAC-A-MH S s T 15 25 A P B 2 A AT 34 2 v
17 755 751 et SSC Al ik 2 B AR L /N B it 37 o bk 22 AR
YK, P45 A KEGG i i 5 42 /B4 4L, $27m = )
it SSC R E W N T A= W6 BRIl & 4T
TP ERT

g I, 7 SSC AT R A ek A 46 A DU R AR
5-FE RS fil RN R A ) B SRR 1R R T
TRER . Ja sk, AR BT A N S S 56— 0B
5% SSCHL ALL Y 43U, #E1i R SSCAEIG IRIAYT T iy
N7 3 HEAR AR

thEZG B 2025 4E45 36 545 51



Sk

[1]

(2]

[3]

[6]

(7]

[91]

W SCL AN, e e, 45 . rp B 25 R4 IS Th17/Treg
G R AR HERET]. AR PT R 455 443K, 2024, 33
(1):135-141.

YANG W, YU Y,PANG J A, et al. Research progress on
the regulation of Th17/Treg immune imbalance in liver
diseases by traditional Chinese medicine[J]. J Mod Int
Chin West Med,2024,33(1):135-141.

XRHTHET , Eh%e . 0 & A BL SRR PRI R D). vh
Zi 5K, 2022,13(5):118-123,128.

DENG X Y, MA X. Research progress on the pathoge-
nesis and treatment of liver injury[J]. Pharm Clin Chin
Mater Med, 2022,13(5):118-123,128.

RANI J, DHULL S B, ROSE P K, et al. Drug-induced
liver injury and anti-hepatotoxic effect of herbal com-
pounds: a metabolic mechanism perspective[J]. Phyto-
medicine, 2024,122.15514.

S ABETTR] B A SR AT R E YA D RE DT R E
J[T]. P 4 BE 24, 2024, 44(6) : 1307-1315.

YUAN L,LI W L,JIN W, et al. Research progress in bio-
logical functions of saikosaponins[J]. Chin J Vet Sci,
2024,44(6):1307-1315.

BAI Z J, GAO T T, ZHANG R, et al. Inhibition of IL-6
methylation by saikosaponin C regulates neuroinflamma-
tion to alleviate depression[J].
2023,118:11004.

PANY C,KE Z Y, YE H, et al. Saikosaponin C exerts
anti-HBV effects by attenuating HNFla and HNF4a ex-

Int Immunopharmacol,

pression to suppress HBV pgRNA synthesis[J]. Inflamm
Res,2019,68(12):1025-1034.

ZHAO M, CHE Y, GAO Y, et al. Application of multi-
omics in the study of traditional Chinese medicine[J].
Front Pharmacol,2024,15:143186.

LI X,GEJD,LIY J,et al. Integrative lipidomic and tran-
scriptomic study unravels the therapeutic effects of saiko-
saponins A and D on non-alcoholic fatty liver disease[J].
Acta Pharm Sin B,2021,11(11):3527-3541.

KR A5 0 . v 24552 7 By e LA 1Y 43 LRI D). K&
O, 2024,

ZHENG W W. Molecular mechanism of traditional Chinese
medicine compound in preventing acute liver injury[D].

Changchun: Jilin University, 2024.

TEZD; 2025455 36 15 5 1

[10]

(1]

[12]

[13]

[14]

[15]

SRSCHR AR, IR R A . BT AT 2 F T AR B
FEUER S ZGPE()]. HP B2, 2024,55(7) : 2237-2247.
ZHANG W S,CUI N, SU F Z, et al. Medicinal properties
of Rehmanniae Radix in rats with cold syndrome based on
metabolomics[J]. Chin Tradit Herb Drugs, 2024, 55 (7) :
2237-2247.

ZHANG Z H,SUN Y P,ZENG Y N, et al. Elucidating the
hepatoprotective mechanisms of cholic acid against CCL-
induced acute liver injury: a transcriptomic and metabolo-
mic study[J]. J Ethnopharmacol, 2024, 328:118052.

SR, SREFSE, 5RO, 45 . TR AR SR X Y S AL
S/NEURHR A3 BRAP VR FE RO X LU ST D). 2y, 2024, 55
(18):6226-6237.

WANG J Y,ZHANG S W,ZHANG Q, et al. Comparative
study on protective effect of Gentianae Radix Et Rhizoma
before and after processing with wine against carbon tetra-
chloride induced liver damage in mice[J]. Chin Tradit
Herb Drugs, 2024 ,55(18) :6226-6237.
ﬁ 107, EJIAR, B, AF . LA i i NF-«BAEZ
5T R AL AR DO AR R I 2 LPS Fir 5 H I 240 i 14
)d“fir“[J H L RS2 (AR, 2024,45(2) -
216-225.
HE X F, WANG W L, WANG H Y, et al. Blumea balsami-
fera (L.) DC oil alleviates LPS-induced inflammatory
response in macrophages by affecting arachidonic acid
metabolism via NF-kB nonclassical pathway[J]. J Sun Yat
Sen Univ Med Sci, 2024,45(2) : 216-225.
A, EEAS, T AR . PSRRI PG Y RAEALR B
KA 9 52 O IR KA R[], v AR 25 )
Z47k,2016,36(10) : 25-28.
SHI L, WANG J J,ZHOU C F. Effect of paeonol on 5-hy-
droxytryptophan and interleukin family of adjuvant arthri-
tis rat model with arthritis[J]. Chin J Biochem Pharm,
2016,36(10):25-28.
RIS A R AL, A5 T B 0915
Lo FCAE FIAL I (9], T PR BT BE G 2% 55, 2024, 40 (3) -
626-632.
LIANG Z H,LIJ H, CHENG S, et al. Mechanism of ac-
tion of Polygonum multiflorum in inducing liver injury: a
study based on signaling pathways[J]. J Clin Hepatol,
2024,40(3) :626-632.
(Wsckis H 497:2024-11-14  4&[91 H 111: 2025-02-17)
(Gl bk #9)

China Pharmacy 2025 Vol. 36 No. 5 + 557 «



