FE48EFE3IH 2025F3 A ¥k . Drug Evaluation Research  Vol. 48 No.3  March 2025 667

BEZM R HELATT RN SR KA FH R M AR RAER L

FAEELL, O ORLY OFRRALY EFLY, BEALY
1. FRHERZ RS 2B, 1195 M 210023
2. LA HBH NI ABEE R AR, 1T77 FEE 211198

7 . BN HAESZENLEI (SSTP) WITHEMHELMm R (UC) &HAMMAMLIERANG. FiE B SCEE R
F Swiss Target Prediction $#E FE3RHY SSTF HH 3% Bl il 43 S LA #E 2 i3t GeneCards. OMIM Al TTD %04 FE Y 4E UC A IF
MBI A 8 Venny 2.1 2 IR SREX 2 AN 28 SR #E A A SR A A3 N STRING $f P i g B 11 ot -2 1 A
YEH (PPD) M%%; M Metascape K37 GREAT AL (GO) THEEF AR AR AT R4 (KEGG) WM =%
Brs PR AutoDock 1.5.7 3% 35 LRGP A2 F1 DGR BE 0T 05 e . R FERE R A 57 UC /N BRBRAY, AR 3/ BRU B
WL TR . VI (0.5%R FARAF4E 300D . WIERELIE f7is i+ (SASP, BHMEZY, 450 mgkg™!) ZHAH SSTF K. . =
FIE (26. 52, 104mg-kg™) 4, A 15 R 5k 15 RAARMENXIA, FEH. SIRTHMNE 9 KR ig MR, *t
MR SR 25T 0.9%MEAENAI, BR 1 IR, &L 7 do I 8 RITIRE R RA &, HTERREsITEE. (DAD ¥
oy RAGEREIM, MRS, SHERFHSFRRR R, I RBEEG HARERARL (HE) Qb T4 M U 2446
7, B RS (BELISA) 37 &2l M & MR SR BER T o (TNF-0) FA4IMEA R 10 (IL-10). R A L% (EPO).
MLEH (HGB). # (SD. BkEH (SF). #kiAZ (Hepcidin) MR EMEHELE H 2 (sTR) /KT, it E 2 PCR (qRT-
PCROVERS IR UL 2T 4 A R 2 32K (EPOR) 774 (ERFE) | JE R 38 T (1 (FPN/SLC40A 1) MFFH LA & (Hepcidin) «
FPN mRNA i, 58 WA ALK, SSTF 27 NEE S AI/EHF EPO. EPOR % 25 NMAZHEHS, i
JAK/STAT %55 518 . i R R BTN HEF . WHEESH. AREE. BEESHE. IRESE. FRESxX
GRS ASS O RTE . R SEIGSE RN, SRR S, SSTF A/NRIAREEZETHE . DAL WA BEMRIC. MIFEHR TSR
K. g5 K E REER N (P<0.05. 0.01); Z5H L REI W R 0GE; M3+ Hepeidin. sTR. TNF-o /K5 BEK (P<<0.05.
0.01), Ifiy& SF. SI. HGB. EPO. IL-10 /KFE# T (P<<0.05. 0.01); /NRIEHLH EPOR. ERFE. FPNmRNA Fik/K
SERUTFH S FPN mRNA FiAKFEETHR (P<0.05. 0.01), FFHZF Hepcidin mRNA Fik/KF 2 2E EE (P<0.05).
£ SSTF #li@iT 7% EPOR/ERFE/FPN 15 S 4AIT UC & 37

KB SN RE; FomtEE R ST B MRS, WETE, DRSS ARER, WEESE; RS
£ OTRR

FESHES: R2855 XHRFRERE: A NEHRS: 1674 - 6376(2025)03 - 0667 - 12

DOI: 10.7501/j.issn.1674-6376.2025.03.013

Study on effect and mechanism of Scutellaria Baicalensis stem-leaf total
flavonoids on ulcerative colitis and anemia
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Abstract: Objective To explore the efficacy and mechanism of action of Scutellaria Baicalensis stem-leaf total flavonoids (SSTF)
in the treatment of ulcerative colitis (UC) complicated with anemia. Methods The flavonoid components and their target sites in the
stems and leaves of Scutellaria baicalensis were obtained through literature review and the Swiss Target Prediction database. The target

sites of ulcerative colitis (UC) combined with anemia were collected from the GeneCards, OMIM and TTD databases. The Venny 2.1

WFs BHA: 2024-08-30

BEEWB: FMW “RIRTEA TR FERLAA TR (TZ018)

TEBENY: FHE, &, WEsiE, Wormhhainzs 5/~ K. E-mail: 1069033359@qq.com

*BIEMEE: Bk, 5, WL, IR, B0 Ry S A T R 25 K A Z Ik FF K . E-mail: geht@suzhongyy.com
R, 5, fid, @RI, HH705 M 265 255 K . E-mail: wangfj@suzhongyy.com


mailto:1069033359@qq.com。
mailto:geht@suzhongyy.com
mailto:wangfj@suzhongyy.com；

* 668 * FE48EFE3IH 2025F3 A %¥r3ak . Drug Evaluation Research Vol. 48 No.3 March 2025

drawing software was used to obtain the intersection target sites of drugs and diseases. The intersection target sites were imported into
the STRING database to construct a protein-protein interaction (PPI) network. The Metascape data platform was used for gene ontology
(GO) functional and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis. The AutoDock 1.5.7 software
was used for molecular docking of the main active components and key target sites. The UC mouse model was established by using
oxazolone. The successfully modeled mice were randomly divided into the model group, the solvent (0.5% carboxymethyl cellulose
sodium) group, the sulfasalazine enteric-coated tablet (SASP, positive drug, 450 mg-kg™') group and the SSTF low, medium and high
dose (26, 52, 104 mg-kg™") groups, with 15 mice in each group. Another 15 mice were set as the control group without modeling. The
treatment groups were given the corresponding drugs by intragastric administration from the 9th day, while the control group and the
model group were given 0.9% sodium chloride solution once a day for seven consecutive days. The body weight of the mice was
measured every day from the 8th day, and the disease activity index (DAI) score was evaluated. After drug administration, the colon
length was measured, the spleen tissue was weighed and the spleen index was calculated. The colon tissue was stained with
hematoxylin-eosin (HE) for histopathological examination. The levels of serum tumor necrosis factor a (TNF-a), interleukin 10 (IL-
10), erythropoietin (EPO), iron (SI), ferritin (SF), hepcidin and soluble transferrin receptor (sTfR) were detected by enzyme-linked
immunosorbent assay (ELISA) kits. The mRNA expressions of erythropoietin receptor (EPOR), erythroferrone (ERFE), ferroportin
(FPN/SLC40A1) in spleen tissue and hepcidin, FPN and Hepcidin in liver tissue were detected by real-time fluorescence quantitative
PCR (qRT-PCR). Results The results of network pharmacology indicated that 27 flavonoid components in SSTF could act on 25
intersection targets such as EPO and EPOR, and regulate signaling pathways such as JAK/STAT. The results of molecular docking
showed that the main active components, baicalin, wogonin, luteolin, scutellarein, and apigenin, had stable binding with key targets.
The in vivo experiments demonstrated that compared with the model group, the body weight of mice in the SSTF group significantly
increased, the DAI score significantly decreased, the spleen index significantly decreased, and the colon length significantly increased
(P <0.05,0.01); the pathological damage of colon tissue was significantly improved; the levels of Hepcidin, sTfR, and TNF-a in serum
significantly decreased (P < 0.05, 0.01), while the levels of SF, SI, HGB, EPO, and IL-10 in serum significantly increased (P < 0.05,
0.01); the mRNA expression levels of EPOR, ERFE, and FPN in spleen tissue and FPN in liver tissue significantly increased (P <0.05,
0.01), and the mRNA expression level of Hepcidin in liver tissue significantly decreased (P < 0.05). Conclusion SSTF can treat UC
combined with anemia by regulating the EPOR/ERFE/FPN signaling axis.
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Fig.1 Veen diagram of intersecting targets
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Fig.5 KEGG pathway enrichment analysis
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Table 5 Molecular docking binding energy
e 4E4rBEI (k) molY)
TNF JAK2  EPO  HAMP FOXO3 SMAD3 STATSB  EPOR  SLC40A1  ERFE
A -36.87 —-37.29 3226 —36.03 —32.68 —31.84 —33.52 —26.40 —33.94 —26.40
KEFE 3268 3603 -29.75 3478 3143 3226  -31.01 -2430 3352  -24.30
WEEH 3771 -37.29 -36.87 3143 3059  -33.94 3436 2640  -30.17  -26.40
HFEEAHF 3729 3645 -32.68 -31.84 3268 3226 3394  -27.24 3226  -27.24
BiEEE 3520 -3603 2975 3352 3101 3059 3226 2430 3268  —24.30
FrRR -3436 —35.62 —-30.17 —-33.10 —31.43 —30.59 —28.91 —23.46 —29.33 —23.46
v N\ 2
YF 41T -EPOR SRR ERFE iwﬁ HAMP
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## v SASP
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2"‘ 2. f E H:% P . ****** E o SSTF 52 mg-kgﬁl
° % } } % % E } N * * E O SSTF 104megke
% 1*** *¥
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0 4 T . T . T * T o T hd T e T
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td
Hx AL *P<0.05 #P<<0.01; SHAIALLE: "P<0.05 P<0.01.
#P<0.05 *P<0.01 vs control group; "P<0.05 P <0.01 vs model group.
B 7 SSTF %t UC /NEERE DALIESHIEM (X £5, n=15)
Fig. 7 Effect of SSTF on body weight change and DAI of UC mice ( X £s, n=15)
0.004 -, 10, IR
g L o o 1R
0.003 - 8 ##
o c R
= ﬁ 61 i
§ 0.002 ﬁ . VA
0.001- 0 SASP
Y 2_
SSTF 26 mg-kg ™
T T T T T T T G

MPRE AR i SASP26 52 104
SSTF/(mg-kg™)

EXIIRALER: #P<<0.01;

T
PO 7&-—’” mﬁ;‘ﬁ SASP26 52 104
SSTF/(mg-kg ™)

HEMALE: P<0.01.
#P <0.01 vs control group; “"P < 0.01 vs model group.

[E18 SSTF 3f UC /MR BRI BMEE A KERIFM (X x5, n=15)
Fig. 8 Effect of SSTF on spleen index and colonic length of UC mice ( X s, n=15)

3.2.2 SSTF 3% UC /M4
HANFIREAHA H
AN

ETNER

G SR &
E Qo RER (B 9), B
SRR R R AR AW 240, B 25 S
gt Bk (g,
HARMEMMIRE CREFE. R, E4 T AR

RBT R HBLK

SSTF 52 mg-kg™

SSTF 104 mg-kg™

w1 SSTF J&, 45 23 98 i 40 i i A iz B K
ISR B SRk, Fee ai RS EE S, IR SRS
AT O, JEARE IEEARA, UM SSTF nl A 242
FAEE e ] 5 T 1 4 T 2H 23534

3.2.3 SSTF & UC /MRAFEMZTM  HARFTNE
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MRS 31K UC /N BRAR AL 5 R BT I, AHEFExT
= 1N R 3T I AR HGB 1 AT TR .

52 104
SSTF/(mg-kg™)

9 SSTF xf UC /NREEAELARIBLLERIFM (HE,
X200)
Fig. 9 Effect of SSTF on histopathologic changes in the
colon of UC mice (HE, x200)

AL, BRSO 1 FE R IA 2 4]
EPO 2, #ETn T4 204 i 1) 155 AL L, &
AR RN, R, AHF 7T ERAGI T 5208 B
& TNF-a. IL-10 1 EPO & &. 45 B iR (&
6), SXTIRALAHEL, AL/ R G A TNF-a /KT
BFTHm (P<0.01), IL-10. EPO f1 HGB /K- &
ERL (P<0.01); HEBAML, F. &Fl=Em
SSTF il J& Al ¥ 2 B/ BRI - TNF-a 7K
(P<0.01), WEJtmIfiEH EPO. HGB 1 IL-10
KF (P<0.05. 0.01),

Fz6 HHENRIMFES TNF-0. IL-10. EPO 1 HGB 7KFE (X £5, n=5)
Table 6 Serum levels of TNF-a, IL-10, EPO and HGB in mice in each group (X £s, n=5)

AR FIE(mg kgl TNF-o/(pg mL?) IL-10/(pg mL %) EPO/(IU LY HGB/(g L)
papic) — 100.10+6.65 85.68+8.76 4.3140.30 429.00+13.14
FiRY — 126.00+6.00% 54.48+537% 3.05+0.17# 187.00+27.68*
SASP 450 106.40+11.76" 84.36+5.26™ 3.96+0.28" 363.204+39.33"
SSTF 26 116.50+3.58 67.28+6.31" 3.24+0.08 260.30+32.78"

52 103.10+11.40" 69.924+5.90" 3.7340.27" 277.304+19.92"
104 100.60+11.60™ 77.21+5.49" 4.00+0.58™ 327.00+25.66"

HxtieaLbss: #P<0.01; SHAHELLE: "P<0.05
#P <0.01 vs control group; “P < 0.05

P<0.01,
*P <0.01 vs model group.

3.2.4 SSTF 3% UC /MR ZEREL  BRENUA
WARDRETLR, FESE HGB &K, H
TEARP RIS 0 A . A HEMSE I 72 A
RN, P DIRERRAS I, 2 S EET M
RANT, FEF b, A TN 5 2H 0N BRI A
febridAT R . RER GR D, HXHAML,

PRI /N R IMTE A Hepeidin, sTfR /K723 T+ &

(P<<0.01), SI. SF/KFRFREK (P<0.01); 5
PEAIGHAR L, AEFIER SSTF W5 ol &3 7t
NRIMLTEH SIL SF /K (P<<0.01), 2% PR IMTE
i Hepcidin. sTfR 7K°F- (P<<0.01), W] SSTF A]
IR AR R UC AT

#=7 ®KENRIES SI. SF. sTR #1 Hepcidin 7K (X s, n=5)

Table 7 Serum levels of SI, SF, sTfR and Hepcidin in mice in each group ( X x5, n=5)

2H ) il E/(mg kg ™) SI/(umol L.71) SF/(ng mL™1) sTfR/(nmol L71) Hepcidin/(ng mL™)
X — 54.60+3.58 27.94+1.09 50.74+4.55 82.20+20.86
it — 25.46+2.77% 12.94+1.80% 107.60+5.92 211.20+12.68%
SASP 450 49.06+3.59™  25.65+1.38" 62.92+3.90" 113.20+22.40™
SSTF 26 34.92+4.46" 17.84+1.41" 92.31+5.84" 157.80+13.09™
52 38.38+4.97"  20.86+2.09 80.71+8.21* 151.30+18.13"
104 4335+3.65"  22.07+1.59" 73.47+8.27" 119.00+7.90™

X RALEE: #P<0.01; SEAHLLE: "P<0.05
#P <0.01 vs control group; "P < 0.05

*P<0.01,
**P <0.01 vs model group.

3.2.5 H4/NRIRYIZ EPOR. ERFE. FPN R4
21 Hepcidin. FPN mRNA &%k EPOR. ERFE,
FPN. Hepcidin A2 1 7 £14H ff A2 pl A AC 5T ) 04

HE AL, DRI, AW FUARG I b SO B s SR DRI R A
ZIMAFA AT mRNA FIEKF. 4iRExR R
8.9), ExSIRAAHEL, BRI /N R AL EPOR.
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ERFE F1 FPN mRNA FRik/KFFIFHLH FPN

mRNA FRIA KK (P<0.01), MF4HZ
Hepcidin mRNA Fik/KFEETE (P<0.01);
R A H, SASP 4R 77 B SSTF 2 /)8 B i

HZd EPOR. ERFE. FPN mRNA ik 7KV Fil i
4id FPN mRNA F£iE/K V2 E T 5 (P<0.05.
0.01), HHZd Hepcidin mRNA KA KV & 3E %
ik (P<<0.05).

#=8 IELELH EPOR. ERFE #1 FPN mRNA RIATH (X x5, n=5)

Table 8 Changes in EPOR, ERFE and FPN mRNA expression in mouse spleen tissue (X £s, n=5)

. /(Mg kg ) MRNA FX} 1A &
EPOR ERFE FPN

payict — 0.9940.24 1.0140.23 1.0340.28
R — 0.5140.10% 0.3740.07# 0.4340.11#
SASP 450 0.9320.18" 0.9240.17" 0.9940.18"

SSTF 26 0.6020.09 0.4840.06 0.5640.07

52 0.7440.14 0.6340.07" 0.640.08

104 0.8240.14" 0.7840.09" 0.8040.12"

LxTHALLE: #P<0.01; SHBMALLE: "P<0.05 “P<0.01,
#P <0.01 vs control group; "P<0.05 P <0.01 vs model group.

=9 IFEBTHLRS Hepcidin F1 FPN mRNA Rk 25k
( X is; n—=— 5)
Table 9 Changes in Hepcidin and FPN mRNA expression

in mouse liver tissue (X *s, n=5)

MR AEmgkgl) — RNAMTRIEE
FPN Hepcidin
tof e — 1.0240.27 1.0340.16
ei) — 0.4940.08%  1.8840.48%
SASP 450 0.8840.07"  1.2640.26"
SSTF 26 0.5840.07 1.7840.31
52 0.6640.05 1.5540.21
104 0.8240.12"  1.2640.22"

SR #P<0.01; SHMALLE: "P<0.05 "P<001.
#P <0.01 vs control group; “P<0.05 P <0.01 vs model group.
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