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i E: BB ETHERAM Chepatic stellate cells, HSCs) AR 7517 ¥R (total flavonoids from Astragali
Complanati Semen, TFACS) X} FF£F4E{ (hepatic fibrosis, HF) /NI . FHik  /DNRIEZES: 8 JH ip 10%I & LH% (carbon
tetrachloride, CCls) 37 HF /NRAEIY, HF /NRBENL A B, K REITE (100 mg/kg) R0 TFACS i =iFflE
(8. 20mg/kg) H, FELLAY) 6 B, Kik¢hZ 16h FYEEMTE, THEFNERRITEEG KA 4 A 3h g A 40 52 ik I 2h
fedEAr; KA ELISA A& AT I/ B iE H IV IR EE 1 (collagen type IV, Col-IV). ZEHER (hyaluronic acid, HAD-

FEZFEA (laminin, LN) FIIIATH R (procollagen III, PCIID) /KF; AT AR-FFL (HE) 1 Masson 4L ta W21 2H 4
TN R ITAR: SRFRT & e PR Sk 2 . BkLL R % (malondialdehyde, MDA) & RAN& L REME
FFHZAF R 340 R Western blotting Rl FFHZAH IR JFE & H (Collagen D IVEREEE 1 (Collagen IV). a-FIENL
Wsh#E A (a-smooth muscle actin, a-SMA) FIE4EkE 524K 1 (transferrin receptor 1, TFRC) IR, RA#EMWAKE T-p1
(transforming growth factor-B1, TGF-B1) -5 HSC-T6 4iffli&{k, CCK-8 iEkaill TFACS X 4H 3 FE sz, 277 &l i 40
lirh MDA FI3 &, RSB 5% iEA II 4 i HhiE 4 4 (reactive oxygen species, ROS) 7K, “KH Western blotting &l
e a-SMA 1 TFRC R AIRIE. &R TFACS B3 MK HF /N RAIBATEE (P<<0.05. 0.01), FHKILIEHHARIRE
HeiLF2 MG (alanine aminotransferase, ALT). RAZIRE S %M (aspartate aminotransferase, AST). WIEBEIRES C(alkaline
phosphatase, ALP) J&TEF Col-IV. HA. LN. PCIIZKF (P<<0.05. 0.01. 0.001), 3% HF /NRAFA0R5 . SORER A1
JE SRR, Y/ BT 2 2k et AR (P<<0.05), FEARAT 4 R 8 2L BF1 MDA 7KF (P<<0.05. 0.01), I F T4 Collagen
I. Collagen IV. TFRC ! a-SMA HHFIE (P<0.05). 14, TFACS FJ B R4 TGF-B1 %5 H HSC-T6 4y (P<
0.05. 0.01), Tl TFRC Al a-SMA FEAFIE (P<0.05. 0.01), FHFEK MDA. ROS FlI#/KF (P<0.001). Z5if TFACS
XFHF BA R ER, HAEFYLHI AT 6857 HSCs R HiE 5.
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Abstract: Objective To study the effect of total flavonoids from Shayuanzi (4stragali Complanati Semen, TEFACS) on hepatic fibrosis
(HF) mice based on iron metabolism in hepatic stellate cells (HSCs). Methods HF mice model was established by ip 10% carbon
tetrachloride (CCl4) for eight consecutive weeks. HF mice were randomly divided into control group, model group, silibinin (100
mg/kg) group, and TFACS low-, high-dose (8, 20 mg/kg) groups. The mice were administered continuously for six weeks, and serum
was collected 16 h after the last administration. Liver and spleen indexes were calculated; Serum liver function index was measured
by automatic serum biochemical instrument; ELISA was used to measure the levels of collagen type IV (Col-IV), hyaluronic acid (HA),
laminin (LN) and procollagen III (PCIII) in serum; The liver lesions and collagen deposition were observed by hematoxylin-eosin (HE)
and Masson staining; The contents of hepcidin, iron and MDA in liver tissue were determined by kit; The distribution of iron in liver
tissue was observed by prussian blue staining; Western blotting was used to detect the expressions of Collagen I, Collagen IV, a-smooth
muscle actin (a-SMA) and transferrin receptor (TFRC) in liver tissue. Transforming growth factor-f1 (TGF-f1) was used to induce the
activation of HSC-T6 cells, and the effect of TFACS on the proliferation of cells was evaluated by CCK-8 method, the contents of
MDA and iron in cells were determined by kits, the level of reactive oxygen species (ROS) in cells was detected by immunofluorescence
method, the expressions of a-SMA and TFRC proteins in cells were detected by Western blotting. Results TFACS significantly
reduced the spleen index of HF mice (P < 0.05, 0.01), reduced the activities of alanine aminotransferase (ALT), aspartate
aminotransferase (AST), alkaline phosphatase (ALP) and levels of Col-IV, HA, LN and PCIII in serum (P < 0.05, 0.01, 0.001),
improved liver cell injury, inflammatory infiltration and collagen deposition in HF mice, reduced the iron staining area of liver tissue
(P < 0.05), decreased the levels of hepcidin, iron and MDA in liver tissue (P < 0.05, 0.01), and down-regulate the expressions of
Collagen I, Collagen 1V, TFRC and a-SMA proteins in liver tissue (P < 0.05). In addition, TFACS could significantly inhibit the
proliferation of HSC-T6 cells induced by TGF-f1 (P < 0.05, 0.01), down-regulate the expressions of TFRC and a-SMA proteins (P <
0.05, 0.01), and reduce MDA, ROS and iron levels (P < 0.001). Conclusion TFACS has a protective effect on HF, and its mechanism
may be related to regulating iron metabolism in HSCs.
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21M0 Chepatic stellate cells, HSCs) s&/74E ECM 1]
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B BB A, IR AN S B R LA 4 20 B A
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W 3tT- Astragali Complanati Semen N G FHEY)
i ZE T B Astragalus complanatus R. Br.W) T4 il
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growth factor-B1, TGF-B1) 75 Fi&{b 1) HSC #iAY%
FYP I R BEEE LI HSC 4 kR, 4
PR DA KA B S RIB BRI, AT R SR R
Pt HF 25952 B (10 8 sOR SR B
1 M8
1.1 =54

SPF 2Rkt CSTBL/6 /IR, i (20+2) g,
6~8 JEWS, B SASE SIS ANIE R AT, SHEIE
5 SCXK (JI]) 2020-030. sh¥alsETBeitg h 25t
TEFAL AL W R 8137 0 SPF RIS =, Y]k S
SYXK (k) 2022-008. #h#sciati i (Bepih 224K
FEISERTR R ENY PAT, FEEPT R RS
PR G fibrtE (HkvfES SUCMDL20240604001)

HSC-T6 4l B AL s Ak A HARFIR A
Al; LO-2 40y B iRk TREA R A .
1.2 Zh%f

Wi Gits 2303001) W H 2 E TR A 25
AIRAT], ZBRIG A B2 25 K5 IERI 0% e o k)
T i 2535 1S A. complanatus R. Br. [P T8l G
1.3 @5

K KHETEIEE (0.35 mg/fr, 5 H20040299)
W REER T S FRE AR AR CCly (it
20210102) M FH KK I AR5 PR A 7] B
(b5 243702221 by B AL B AT BR A ] IR
R A4 (alanine aminotransferase, ALT) 7
& (5 140124019) RA IR IE % 1 (aspartate
aminotransferase, AST) i{7l& (L5 140224014).
T PEWERREE (alkaline phosphatase, ALP) 7l (it
5 140323014) W H ARG EGAEYIRST B e A R
vAE)s A% (malondialdehyde, MDA) i{5l& (it
5 S0131MD T HE = KAEVHEARGIRAF]; /NRIT
IR (procollagen ITI, PCIID ELISA 5 (it
5 20250305) /NRIZEWIFIR (hyaluronic acid, HA)
ELISA RX7F& (b5 20250305). /NRZFiEA
(laminin, LN) ELISA 77 & (#1k'5 202503060+ />
IVERE S (collagen type IV, Col-IV) ELISA
W& (b5 20250306). 7EPES (reactive oxygen
species, ROS) Ml (5 20231207). ki
FAE (5 20231009). HAVEEERAFIE (It
5 20230713) W H FE R RBAEY) TREFF LT TR
JREEH (CollagenD Hifk (Hit'5 14695-1-AP). VAL
IZIRE A (Collagen IV) Fifk (L5 19674-1-AP).
ERRER 524K 1 (transferrin receptor 1, TFRC) ik

(b5 10084-2-AP). a-SMA Hifk (L5 67735-1-1g)-
i -3- 1 R i & ( glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) #iff (5 60004-1-Ig) 1
B =AM ARFR AR HEHAN TGF-p1 (it
5 reyc-htgfb1) W H £ [H InvivoGen A ]
1.4 ¢z

Agilent-1260 B! =380 BAH 1% A (32 Agilent
AF]D; Micro 17R BUREARE AR & 0L (fEE
Eppendorf A ] ); 4> H 3N MIE A RIINE H A
WIZEST A BRA T ; KQ-300DE Y/ i i 1 2
(BRI A I ARAFD; NI210B BUei 7&K
A C g AR TR A D UV-2600 YL 4Ny
FeEETH (HARREAT); Tissuelyser-48 YR EY
(Bl Esl & AR A7 ); ChemiDoc XRS+EE
JBE %A% (3£ E Bio-Rad A#]).
2 FHE
2.1 I FREEAHIE

FRECIDIEF 258Ky A 850 g, Tl 8 558 50%
FEAR PRI 3 WK, BRI Lh, &M, €T, 60 C
PR B TR, M HIRRTE . R KL
B SR P 5 A R -0 0 ) S 56 7 32, i e i f 15938
SN 56.62%MVDIE T BT (9.5 g, FREUEL
1.1%), KH HPLC A€ W3+ Sl sh b 3+
TRV EFH B 1 &7 505 78 35.2.39.3 mg/g.
2.2 {RHISELE
221 ERLAHESY DRIENERFE G,
BEAL > Jyxd HE AL, BEAIZH . /K K& 5 (100 mg/kg)
HAYL ST MG, &R (8. 20 mg/kg) 013
41, 10 Ho BRxtiRgLsh, HAKA/NR ip 10%
CCls (10mL/kg), 2 WK/, HES:8 . o 2 FIFin
BRI ig N2, STHRAARBEAIA ig SR
MRS, 1 kid, S 6 JH .
2.2.2 & ALT.AST. ALP 35 A Col-IV. HA.
LN. PCHIKFtall  Rikz52 16 h J5, /MR
JREFIK LSS, SOHERE F2 4058, WA I, &
B 2hJ5, 4°C. 12000 r/min 2> 10 min, 232 IfiL
o KA BN TR I/ R LG H ALT,
AST Fll ALP 351, SR ELISA 7 &k6: /s 63, 1
i&H Col-IV. HA. LN Al PCHI/K .
223 FFAZURES NS BUSHADNRIFHR, T
4% % EREEFEE W EE, AgaiEY R S
um), g 553l AT IR R AL (hematoxylin-
eosin, HE) Fll Masson 4eff, T @i N W40
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RGN S AR . F Image T 3 AF € &7
BT Masson YLtz B, W (0 R BH P YLt T A .
224 FHLEE L ERE BUSHDNRFAHLS
AV A, SR, T 2% Bk FALER AT 2% bR
TRAR (10 1) WpYeft 30 min, ZRIB/KIRL 2 K.
DAB & (O 4% 5~10 min, SMAE T H] B0
FEs TIRFEG 1 min, BHRKGEG, HRBRIKER S
b, EOKOKEBOREHAT R, RIEMKE ), 18
TAEE NS IR

225 FFHAER R 2. MDA & &N BU%
HANRAHZ, APk R 2
1 MDA &

2.2.6 44 Collagen I. Collagen IV, a-SMA.
TFRC & EFRIEMGIN &L/ R HZ 50 mg,
BN 1.4 mL 5 2 A 1) 700 AR B R g ot 771) (1
50D ] RIPA A, B 5 B UK E 78 73 %4# 60 min,
4 °C. 12 000 r/min &0 15 min, B E3EW, FH
BCA & H & &l & Ie & O E. Eafmst+
TR R AN - TR A I e B I FRK, #% % PVDF
B, T 5%MiflEd4- Wi d A 2 hs TBST BEAR 3 X,
15 min/i%, 7+ A CollagenIC1 © 1000). Collagen
IV (1:2000). a-SMA (1 :50000). TFRC (1 :
1000). GAPDH (1 : 50000) Fiifk, 4 CHH LA
VERE SIS 40 (1210 000), BEAE AT R B
1%, KM Image Lab #A44-X 25415 AT K PFEAB 34T o
2.3 {RHhSEIE

2.3.1 ZffkEgE HSC-T6 Ui & 10%A5 4 i
1 5%XHT) DMEM K:7:3E, LO-2 4iiEH & 10%
fE 4G A 5% XUPTH RAPM 1640 5555, T
37 ‘C. 5% COx H5 7750 h 15 7% .

232 APRE 20RO AR K AR HSC-T6 4
ek LO-2 4iig, LL5X 103 /FLEftT 96 FLA
F5 9% 24 ho SRIGA 53 MIIMANAN[F] 5T 894 FE (0.1. 0.2
0.5+ 1.0~ 2.0, 5.0, 10.0 pg/mL) V36T HEEHH,
XTREAUMAA B 29 R IR 5L, AP 24h. HRE
AN A B 259023 B AL, SR CCK-8 ¥ T
450 nm ARG GRE (4D 185, IR .

AT R = (A s —A 26)/(A w— A 1)

B A4 K HSC-T6 240, L 5X 103 4N/4L
PP T 96 FLIR A, K59% 24 ho W ENTERAL, AL
YL FEF B FEEH (0.14 0.24 0.5+ 1.0+ 2.0+ 5.0. 10.0
ng/mL) 4H, MABAMELR AN TGF-p1 (10
ng/mL) Zb3E, [F]I 2545 25 H AN R SR BE 1

VST A AL 24 h, XFIRALINAA S 25 )
A BB MRS AL, K
Fl CCK-8 VLAWY 4 18, HIHHMBAAER.
233 MDA. k& &M BO B AEK K
HSC-T6 4Hff, LA 5X103 AN/fLEF T 96 fLARH,
Bi 7% 24 ho WEXTRA . BRI AP 561 & 35 TR
(0.2 0.5 pg/mL) H, HERHMKLEZ5HMN TGF-
Bl (10 ng/mL) AbH, [FIIF %45 24 4L I NS ) Joit
BIRE V907 BB AC T 24 he WCEEANME, 0k
FE U B Pl 2 MDA gk & & .
2.3.4 ROS KFHIRM 4% “2.3.3” WU N JjikiAT
Iy, REBE 24 0 J5, FE 2B FRAE, NN 300 L DCFH-
DA ##%t (10 pmol/L), ¥ H 30 min. PBS el 4i il
3K, AT EHREAEANMMEK DCFH-DA, B {5 &%
BB N MER AR .
2.3.5 a-SMA. TFRC & ARKEMFM B HA
KR HSC-T6 4if, LA 1X 105 AN/FLEEMT 6 fL
Wk, B53E 24 he % “2.3.37 TR GiERT 4,
AbPE 24 h f5, WSCEERAEMI, F% “2.2.67 TR J7EHREL
HH, KH Western blotting #&ll a-SMA A1 TFRC
HHKIA.
24 GHESH

K H IBM SPSS Statistics 26.0 I GraphPad
Prism 8 BT Guit 2200, A EdELAX £s R
No P IMEIE LR A ¢ K300, PR 7
ZEoy Wi b 2 AH A 2 5o

3 %
3.1 PIEFERERN CCLiIFESH HF /MR AVRIP
1EH

3.1.1 ST R FEEN CCl 5 S 1 HE /NS ATE TR
K. BRAEAREC. R IORE AT LF DU sem i 1-
A. B Jin, SXTIEZ LR, A5 LH /)N BRI AR AR A
BB Z T (P<0.05); SHEMAEE, VWiir
ST TR LN R RO A B E R,

JER A 8 B0 2 PR (P<<0.05. 0.01), 7K K& T4/
BT R R i 25 2 BRAR (P<<0.05). BRI
H o S R A5 A B M R P bR . 0 1-C BT,

HxAtR, BMHANRIMES ALT. AST M
ALP iEM R ZETHE (P<0.001); SRR, %
AP/ N R ILIE S ALT. AST i TS B2 PRI (P<
0.05), Vb i &5 B I 77) B 2L AN /K B FE 4 ALP
PR ZERK (P<0.001). 41l 1-D fior, SXFHEA
Lo, B ZH /N R A Col-IVL. HAL LN A1 PCIII
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#] 3 TFACS/mg'kg™) )3 TRACS/mg'kg™) 13 TEACS/mg-kg™) #i] 3% TEACS/mg-kg ™)

TFACS-P3i T B 35i; Sx B4t *P<0.05 *P<<0.01 *P<0.001; SHBMALE: "P<0.05 *P<0.01 *"P<0.001, FEI.,
TFACS-total flavonoids from Astragali Complanati Semen; *P < 0.05 #P<0.01 *#P<0.001 vs control group; "P < 0.05 *"P<0.01 ™P<0.001

vs model group, same as below figures.
1 PRFRES CCLIESA HF NRITRER (A). BAEEH B). FFIIEE (©) MAFAFMWIT (D) BIRN
(X+s,n=10)
Fig. 1 Effect of total flavonoids from Astragali Complanati Semen (TFACS) on liver index (A), spleen index (B), liver

function (C) and four indicators of hepatic fibrosis (D) in CCls-induced hepatic fibrosis mice ( X + s, » =10)

KFRETE (P<0.01. 0.001); SR A,
BN R MG+ Col-IVL HAL LN F1 PCIIZK -
$I R Z K (P<<0.05. 0.01. 0.001), FHIPIE T8
BT HF /N R Dhse B A R EH .
3.1.2 PP RIEEXT CCly i 3 1) HF /N RAF4LZH
Jp FEAI Collagen I. Collagen IVAI a-SMA £ K 1A
QRN RS E HE 2 “ ShnifE” 1),
WK 2-A Fros, XFREZH/NER AT RE SR TH 6 s, 203,
REAIZH /N SRR LS i, R T BA S5 (P RE K A
W SHRAMLIL, 425410 RATIEES A AR
[FIFE L 0 o o A ST B 24 W0 5%, HE Yot
ZER(F2-B) Bon, XA, AR H E e
I AR DT AR 1 OGBS L
B, B h 2 2H I A A A RN 9 RE VR 1 B SRR
Masson Jefigh i (& 2-C) Bor, SHHRZH/NER AT
UM LE M IE R, R R A=Az B mT
WV 238 AW SR AR 4 & 25 2540 /N BRI 2 T
BOERRA YA, (HEAERH IR R A 4 e thik . Xt
5 2/ BRI fie 5 2 44 P M T ARBEAT Ak T, 45
RO 2-D, SHAIMLE, S/ NRITAH S
2 JE5 2T 44 o P T AR I 2 PR (P<<0.05)

Collagen 1. Collagen IV & HF4F4EA0TE il i) B 2
85, 0-SMA 72 HSC V& LI R348 b5 . K H Western

blotting £ M 1 2H 24X Collagen 1. Collagen IVAI a-SMA
HHREIE, W& 2-E\ F P, S5 RA R, B8
H/NRF2H 2 Collagen 1. Collagen IV a-SMA &
FFIEK T RETHE (P<0.05. 0.01); SHAIL LY
B, BBRAHNR AL Collagen 1. Collagen IVA
a-SMA HAFRILKTFHERE (P<0.05). LL 14
RFH, Vo3t SR AT B A0 CCLy 753/ B
HSC &k, % HF 122,

3.1.3 Vbai T RIEEAN CCly i 51 HF /N R AT 2R
R AR s A e ] DUB A T s

e AR . WA 3-A. B s, WHBALN R
HLAT LD R L X ek AN AT AT s AR
/N RT3 2 A ) ACIRBEER . SRR
PeAs, Vbt Je 5 A A5 75 4 P 4 S B T AR
FWD (P<0.05). BhAaAgekl EH B IR 75
otz, (HdEERS N~ ESEEH. mE
3-C. D {7, SxtiB4Lbbie, MR/ R T4 4T
BRI R AT RETHE (P<0.05. 0.01); S5
LA, VDT B T R A R AR K
B FH% (P<0.05. 0.01). 0 3-E flizr, SxHE
bk, BN R MDA KPR ZE TS
(P<<0.01); SR L, Yol B s 257
/NRAFHZH MDA 7K1 2 FRE (P<<0.05).
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Xof e TR KRB TFACS 8 mg-kg™! TFACS 20 mg-kg™!
s ;

X 200
C
Masson & X100
53 A S A
P TFACS 8 mg'kg!  TFACS 20 mg-kg !
D E F 4
%40 o = I : E ' #it ES =
< . — [L68X10° % 0.8 4
< <. =
=i . .+ osMal T B B R |0x 0 S04 8 . . B, * g
= | %02 = v =1
S::’;to GAPDH| S e e w 3,70><10450 . ﬁﬁ@o ﬁﬁ 80
M B K8 20 MEAE 8 20 R 8 20 IR 8 20 IR B 8 20
B TFACS/(mg'kg™) TFACS/(mg'kg™)

TFACS/(mg-kg™") TFACS/(mg kg ™) TFACS/(mgkg™)

A-ZHNRIFALUES : B-JFASUHE Yt (X200), A EFkRpAFAIMETAE, BEHRER RN C-IHFHI Masson Y1
(X100), #EEFLFRRIETR; D-FAFALRIETARM (n=6); E. F-Western blotting #&ll FF 212X Collagen I. Collagen IVAI a-SMA &

ARIE (n=3).

A-morphology of liver tissue in each group of mice; B-HE staining of liver tissue (x 200), red arrows indicate hepatic steatosis, and black arrows indicate
inflammatory cell infiltration; C-Masson staining of liver tissue (x 100), yellow arrows indicate collagen deposition; D-collagen deposition area in liver

tissue of each group (n = 6); E, F-expressions of Collagen I, Collagen IV and a-SMA proteins in liver tissue detected by Western blotting (n = 3).
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I FREEXT CClLiESH HF /) RATALARIBETLF0 Collagen 1. Collagen IVF] a-SMA EBRIANFMN (X+5s)

Fig.2 Effect of TFACS on histopathological changes and protein expressions of Collagen I, Collagen IV and a-SMA in liver
of CCls-induced HF mice (X £ s)
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Fig.3 Effect of TFACS on iron metabolism in liver tissue of CCls-induced HF mice ( X + s)
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on viability of LO-2 cells (n = 6).
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Fig. 4 Effect of TFACS on proliferation and activation of TGF-p1-induced HSC-T6 cells (X + s)
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Fig.5 Effect of TFACS on iron metabolism in TGF-p1-induced HSC-T6 cells ( X + s)
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