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FE BNk L H WntSa. B-catenin. # JFABFEF-3B (glycogen synthase kinase-3B, GSK-3p) #l p-GSK-3p tEAK L. £5R 5
TREZH LA, REZH KRR AS BEMREIAN . 1My AP K25 5 AR 85 A IH [ A (low-density lipoprotein cholesterol, LDL-C)+ = H i
(triglyceride, TG)+ st I [ B (total cholesterol, TC) I8 5 LA F--a( tumor necrosis factor-a, TNF-a)+ [ 4Hffi /- #-6 (interleukin-
6, IL-6). IL-1B+ P ZZ-1 (endothelin-1, ET-1). ZHA[AIF;F} /> T-1 (intercellular cell adhesion molecule-1, ICAM-1) 7K
J EF K Wnt5a. B-catenin p-GSK-3B 2 HFRIE/K -8 & T8 (P<<0.05), IfLiE & % & ig &5 A JH [ ¥ (high-density lipoprotein
cholesterol, HDL-C). —% L% (nitric oxide, NO) /KPR 3k GSK-3B & HRIAKFHEREM (P<0.05); SHEMAL
B, EEEMR. P. mARLLRR AS BISE AL, % LDL-C. TG. TC. TNF-a. IL-6. IL-1p. ET-1. ICAM-1 7KV} E5)
fik Wnt5a. B-catenin. p-GSK3P & HRANKTFH TR (P<0.05), i+ HDL-C. NO /K F K& EFNk GSK-3p FHKIEK
SFEHEFAE (P<0.05), HEFEAXRME; SKL2001 BFFHEEHN AS KEMEM (P<0.05). £ WE TRl
#01f Wnt/B-catenin 15 5@ ERINH] AS KRR J5E V.
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Effect of baicalin on inflammatory response in arteriosclerosis rat model based on
Wnt/B-catenin signaling pathway

PU Chen, ZHANG Zhixin, WANG Guorong, WAN Xiaobin, YANG Xinglong, ZHAO Yanping
The First Affiliated Hospital of Nanchang University, Nanchang 330006, China

Abstract: Objective To investigate the effect of baicalin on inflammation in atherosclerotic (AS) rat model based on Wnt/B-catenin
signaling pathway. Methods SD rats were randomly divided into control group, model group, baicalin low-, medium-, high-dose (50,
100, 150 mg/kg) groups, and baicalin (150 mg/kg) + B-catenin agonist SKL2001 (10 mg/kg) group, with 14 rats in each group. An AS
rat model was established by feeding high-fat diet and ip vitamin D;. After four weeks of drug intervention, the pathological
morphology of thoracic aorta tissue in each group of rats was observed using hematoxylin eosin (HE) staining; Oil red O staining was
used to observe the changes in thoracic aortic plaques of rats in each group; Levels of blood lipids, inflammatory factors and endothelial
cytokines in serum of rats in each group were detected; Western blotting was used to detect the protein expressions of Wnt5a, B-catenin,
glycogen synthase kinase-3 (GSK-3p) and p-GSK-3p in thoracic aortic tissues of rats in each group. Results Compared with control
group, AS plaque area, levels of low-density lipoprotein cholesterol (LDL-C), triglyceride (TG), total cholesterol (TC), tumor necrosis
factor-a (TNF-a), interleukin-6 (IL-6), IL-1B, endothelin-1 (ET-1), intercellular adhesion molecule-1 (ICAM-1) in serum and protein
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expression levels of Wnt5a, B-catenin, p-GSK3p in aortic tissues of rats in model group were significantly increased (P < 0.05), while

the levels of high density lipoprotein cholesterol (HDL-C), nitric oxide (NO) in serum and GSK-3f protein expression in aortic tissues
were significantly decreased (P < 0.05). Compared with model group, AS plaque area, levels of LDL-C, TG, TC, TNF-a, IL-6, IL-1,

ET-1, ICAM-1 in serum and protein expression levels of Wnt5a, B-catenin, p-GSK3 in aortic tissues of rats in baicalin low-, medium-

and high-dose groups were significantly decreased (P < 0.05), levels of HDL-C, NO in serum and GSK-3f protein expression in aortic

tissues were significantly increased (P < 0.05), with a dose-dependent manner. SKL.2001 significantly reversed the effect of baicalin

on AS rats (P < 0.05). Conclusion Baicalin may inhibit the inflammatory response of AS rats model by down-regulating Wnt/f-

catenin signaling pathway.

Key words: baicalin; atherosclerosis; Wnt/p-catenin signaling pathway; inflammatory response; endothelial cytokine
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BHEHR AT ARPTA B-catenin. WntSa. HEJHE A
#-3p (lycogen synthase kinase-3p, GSK-3B). p-
GSK-3B+ H i -3-15 % it B8 (glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) #ifk ($it"5 77
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JEM-1400 BUES LEE (H A JEOL A
2 ik
2.1 ER, DES5HRE

84  SD KEBENL > AR, BIRIH J i %
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Hil Criglyceride, TG) 7K~F. $%MRAF &30S
W5 KRR i 4E R F (TNF-a. IL-64 IL-1B) 7K
SERIAN R AEHN T (ET-1. ICAM-1. NO) 7KF.
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Xof HE

S 100 mg-kg !
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JRALELIE, )R 5 FH AR R AN s T DU B e £
SR FH 325 S5 FLBE 452 3 20 ik N B2 L PN SR P ) e
PRI DA K- LA B (B A s A A4k
2.6 Western blotting % FEhAkHZE WntSa. B-
catenin. GSK-3p. p-GSK-3p EH &KX

IS H R R E S K, I RIPA ZEARR IR
MEAIEE, MAZMPREREME, EAfFms
| R ER BN - TR N A IR A A FE UK, #5442 PVDF
B, T S%MAR AW B 1 hs BERRJE 4 AIA
Wnt5a (1 :1000). B-catenin (1 :1000). GSK-3B
(1:1000). p-GSK-3p (1:1000). GAPDH (1 :
20000 —Hi, 4 CWHEIIR;: H TBST Zmlibisk
Ja, MANTH (1:3000), FHEFE 1h; Y5,
TN ECL ROGAFIEE, BT 2 IEESIEACT Rk
%, UL GAPDH NWZHEH, KM ImageJ 5.0 #fF
AT H I EE AR R IB K.
2.7 GtESR

KH SPSS 21.0 #ffab#EEHE, & TR A
X + SR, ZUHMEERHZ R R T Z 00, WA
5] b4 F LSD- K256
3 Z#R
3.1 EEZEX AS KR ENEKA LRI

ML O Jett (1) R ER, WA KR F

A 50 mg-kg !

I L e
: <

A

&

% 4 SKL2001

El1 HEKR AS BHREYELIFR (CHL O R, X40)
Fig.1 Changes in AS plaques of rats in each group (oil red O staining, x 40)
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K NEETC AS BEHL; 1AL 4H AT %51 + SKL2001
HRRESIBRBEHAG R S EIG 2%, nf WLBE AL P s
SEMITEIR, BhRKEEARTE, 150 A i 7 e i i T A
UM, KEMRETIRKAML; EESHFE. F. &5
AR K R E S IKBER T & 2K, R
AR, R 1 Fon, SRAIE, #AHK
B AS BEHRTHAEI RN (P<<0.05); HEAIALK
B, BEEHG. . mNEARCR AS BEHIAR
B> (P<0.05), HEMEMHIM; 5ESH
FIEA R, X4+ SKL2001 20 KB, AS BEH
FURE M (P<0.05).
3.2 BEEHEXT AS KRS 7K FAISZ M

W 2 frow, SXHIRA e, AR R G

F1 BEKXR AS FHRERMAE RS ERILLER
(Xts,n=12)
Table 1 Comparison of area of AS plaques and lipid
content of rats in each group (X £ s, n=12)

e Fiilh=v; . BE 4

ZH A L PERTEAY% BEREE/%
(mg-kg™)

ot HR — 1.00£0.12  0.0020.00

A —  47.531+3.90" 53.29+4.28%

A 50 26.19+2.68" 34.73+2.53*
100 14.5741.83" 27.6942.10*
150 7.9240.97° 10.62+1.29*

FEEEFF +SKL2001  150+10 31.6442.85°440.68+3.71%4

HX R LR #P<0.05; SRMALLE: "P<0.05; HEEIT R
FIEALE: 4P<0.05, FEH.
#P < 0.05 vs control group; P < 0.05 vs model group; 4P < 0.05 vs

baicalin high-dose group, same as below tables.

2 FHEARMBEKFAELE (Xts,n=12)

Table 2 Comparison of blood lipid levels of rats in each group (X +s,n=12)

2H 51 7§ /(mg'kg!)  LDL-C/(mmol-L™')  HDL-C/(mmol'L™")  TG/(mmol-L™')  TC/(mmol-L™")
oyl — 0.53+0.10 1.4740.19 0.74+0.12 1.5040.22
T — 1.40+0.21% 0.8140.09% 2.134+0.28* 2.8840.34%
A 50 1.25+0.16" 1.06+0.12* 1.824+0.26* 2.544+0.29*
100 1.0940.13* 1.2340.16" 1.5440.20" 2.2340.26"

150 0.83+0.12° 1.3940.18" 1.0940.15* 1.874+0.24*

A 4 SKL2001 150+10 1.3140.184 0.92+0.104 1.974+0.214 2.70+0.324

t HDL-C /K72 2[4k (P<<0.05), LDL-C. TG+
TC KFRETE (P<0.05); SERIHHE, #
HHK . mAEH KRS+ HDL-C 7K &
Tt (P<0.05), LDL-C. TG. TC /KF & E%
& (P<<0.05), HEFREMKM; SESHSHE
HELER, BT +SKL2001 4K IMiES HDL-C

X iR

EEFF 100 mg-kg !

A 150 mgkg !

I B3 K (P<<0.05), LDL-C. TG. TC /KF &

FTtE (P<0.05).

33 EEZEX AS KR EBNEKALHFIET LA
HE 4t (& 2) B, xR K B 3 sh ke

BECERITET, WIECH . TESIEY,; BRAMES

T +SKL2001 2H K BRI = 2 ks e B R34 R, N R

“50 pm
WA 50 mg-kg !

ey

W H+SKL2001

2 BUEAREFNBALRFEFLTN (HE $E, X400)
Fig. 2 Histopathological changes in aorta of rats in each group (HE staining, x 400)
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MM SE A TERE, NI T WK B R4 IR
TEAVEARM M HERR, SR AALL, AR, J.
e o) B 2E K BRI 2 Bl B NG SR P RAR, A R
M TERE, NI AFAE /D B JRE 240 M 12 R A
FEAA SRS, Forh s & w7 s 4 K BRI 32 2 ik 2
SRR A
34 HETEIAS KRILEFRIEREFKEHFMm
W 3 fiR, SRR R, BRI RS
B TNF-a. IL-6. IL-1B /KPR E TR (P<0.05);
SR, EEHC. . SRR R
' TNF-o. IL-6. IL-1B /KFEZFR(K (P<0.05),

HEFEMIN; 5HFHTaREHLE, 15
H +SKL2001 4K B IfL i H TNF-a.\ IL-6+ IL-1B 7K
FREAE (P<0.05).
3.5 EESEXTAS KR ENAKELR AR M8 HHEE
I AR E

Wil 3 frs, BN AN %51 +SKL2001 2K
B E BN R A B AR IR AN S SRR R 2R
P 45 45 2R As AP LA 2 e e IR . &
BRI IS, M 3 0 kIR TG B . 5 A/
PN R AL SR SRS JUTL 4 7 s 8 1 TG P Y
W, RS HaiEdocgE s nE.

*3 BEARMABPRERFKFHLER (X+s,n=12)

Table 3 Comparison of levels of inflammatory factors in serum of rats in each group (Xt s, n=12)

A5 7/ (mg kg™ TNF-o/(pg-mL™") IL-6/(pg'mL™") IL-1B/(pg-mL ")
xR — 53.83+5.67 42.53+6.53 102.58+18.75
Y — 226.49+30.41% 193.47+21.57* 187.56+25.62%
EEAF 50 186.72+25.93* 165.60+18.48" 158.82+23.77*

100 137.534+22.68" 121.79413.92 139.17415.67*
150 89.671+12.17" 70.55+10.56" 113.49414.50"
P14 SKL.2001 150+10 201.74426.54"4 178.32419.69"4 170.654+21.83*4

HAH 100 mgkg™!

HEIF 150 mg-kg™!

HEH +SKL2001

7 S RN G A LGN A1 UL 2 e B IR
Arrows indicate that connective tissue is loose and integrity of smooth muscle cell layer is damaged.
3 FBHEAREFKALAN R MAEE LTI (X10 000)

Fig.3 Ultrastructural changes in aortic endothelial cells of rats in each group (x 10 000)

3.6 BEEZEX AS KRIME+ K AEEFKER
A0

W 4 s, S0, RO KRR I
1 NO K2 ZE K (P<<0.05), ET-1. ICAM-1 7K
FREEZEAE (P<0.05); SHMALLE, 5K,

iy mEAEARKRILES NO K PFREAR (P<
0.05), ET-1. ICAM-1 /K R#EFFL (P<0.05), H
SRR SRS TEAEAHLE, S5+
SKL.2001 ZH KR IMiE+H NO /KFEERHFM (P<
0.05), ET-1. ICAM-1 /KFEZEFmE (P<0.05).
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F4 FEXRMBEDARBRETFKFOLEE (Xts,n=12)

Table 4 Comparison of endothelial cytokine levels in serum of rats in each group (Xt s, n=12)

2H 5 7l &/(mg-kg™) NO/(umol-L™") ET-1/(pg-mL™) ICAM-1/(pg-mL™")
pagit — 38.171+4.08 108.94420.16 15.75+2.94
Y — 16.93+2.51% 206.73 £23.83% 56.681+5.83%
AT 50 23.54+2.77" 177.54+26.41" 45.56+4.17"
100 27.67+3.26" 151.234+19.75% 32.824+4.59
150 32.574+3.54" 126.534+20.32 21.34+3.76"
2T 4 SKL2001 150+10 19.53+£2.28"4 189.68+21.964 50.2244.92%4

37 BEEZEX AS KREDNKEL WntSa. B-
catenin. GSK-3p. p-GSK-3p FEHRILAISMH
Western blotting £5 5 411 4 F13% 5 fior, 55Xt
TR b, BERYZH KRR BNk S GSK-3p %
IEIKP R FE{R (P<<0.05), WntSa. B-catenin. p-
GSK-3B £ FIRIA KR EF R (P<0.05); HHHAY
M, B P mAEAKR KA R
GSK-3p HEFX/K- 2T (P<0.05), Wnt5a.
B-catenin. p-GSK-3p £ HFA/KFI4RFFIL (P<
0.05), HEFIEMIHE: HSESTEAEHILE,
A +SKL2001 4H KB =3 k4121 GSK-3p HH
Lk B ZE RMK (P<0.05), Wnt5a. B-catenin.
p-GSK-3p HE H R XK PR ET = (P<0.05).

witsa = QD D Ea» e @
B-catenin  ——— CHED D GED» ea=> GE» 5.6X10*
GSK-3} Qi) ~~ o= o=s amp -~ 46X10°
D-GSK-3p jg S AR SN S NS 52 <10t

GAPDH «illD D D G &> & ;< 0’

WA+
SKL2001

PO CR it 50 100 150
WEEF/(mgkg™")

4 RLEAKFBIENPKLEL WntSa. p-catenin. GSK-3p+
p-GSK-3f EH KA
Fig. 4 Wnt5a, -catenin, GSK-3p and p-GSK-3p protein

expressions in aorta of rats in each group in each group

£S5 RUEARESNPKEL WntSa. B-catenin. GSK-3p. p-GSK-3p EHRIAKTEMELER (X+s,n=12)
Table S Comparison of protein expression levels of WntSa, B-catenin, GSK-3p and p-GSK-3p in aorta of rats in each group
(Xts,n=12)

20 ) #E/(mg'kg')  Wnt5a/GAPDH  B-catenin/GAPDH  GSK-3B/GAPDH  p-GSK-3p/GAPDH
pagicl — 0.61+0.07 0.47+0.06 0.87+0.09 0.12+0.02
it — 1.2840.13% 1.08+0.15" 0.36+0.03* 0.31+0.04*
WEF 50 1.02+0.14* 0.86+0.12" 0.49+0.05" 0.24+0.03"
100 0.88+0.10" 0.71£0.09" 0.62+0.07" 0.20+0.03"
150 0.76 +£0.08" 0.55+0.06" 0.74+0.08" 0.14+0.02"
#2554 SKL2001 150+10 1.13£0.1174 0.97+0.10"4 0.41+£0.044 0.27+0.044
4 T KB TE MR PR S S 5 I I 985 OB, B m] DLIE

AS E BRI S Kok AE RS A4 HL
FAVEREAR, BE G RE kA, EE LRI
PZENC), FESEE AS R AR Z LA, JORE o5 ¥
HEMSL. fE AS FABUR, B RIS
R (e RABER T R TR RS 53 T
S RS A FORE A SRR IO, (AL, #AR) e  4H
PR BHIr SCBE I JOME (S - I8 B A 2 JRETH IR
TR AS HIRIT SR IEA MO IS, AR —
TS B TR h R R s BSR4, BTt
Ry PUAT. PUELL. P DU SGE TR L)
RESFPEFIUO2, BEFER, PESF rlIE L 0% NF-

RLHE A AR G B 2 T RIA TR AS A, RWIERE
FTEVRYT M RIEB . Z2fF AS R AR
T 7322230 AR FUiE I 21 O He kil % 41K B
i EZk AS BEBRIZREOL, Sxt BEATATEL, AR
R U LSRR B o 5 I %, AS BEHLHIAR
WEAE K, R AS KRR ) -
WEFERMT, R B A 2 AL AT 3 B LR ) SO0
2 S5 IR AR AE IS A R AR, (R R A K b Y
PR KRBT, HETT- S B SO SN K i N B
B, T AS PEHIEEG, 2 51O L E S
RS, AL RGN, WS H T, AS



- 4730 -

FED 2025678 $56% B138  Chinese Traditional and Herbal Drugs 2025 July Vol. 56 No. 13

KERIMAEAKFERNGE, BEREMHE. Rk
DL, RIERIEHE AS R FUTRR S BEHE B ¢ 1
#, AS BFENUEPAAAEAR R B F I+ m B 5o,
FAAZ A PR R A A A, W AL B R v A A
M, & AS A HIIRE. AR, EEHL
) BV b 2 5E A7 IL-1B. IL-6. TNF-a. £
AAT-2 FRIE, SEEVEGNHM M1 BRI M2
AL, I T AS AR S R RIRT ., AT A
SRR, ZEFH TG, AS KR EZ)IKHHR
s FRARAL B W I, M3 IL-1B. IL-6. TNF-a /K
R E, HEREMCNE. RPESH LA
2 AS KRB J8E S SR I AR 7K P P R T R e
e AS WA RAEME B EEART Y, Bk
PE T PRz R A R 4 B R 46 A5 S S A
) AL 557 P LA B PR T F A B, e 24 3 BN
18 £ 281 I/ P R A0 B T AR AR 98 T 0 S I
WA DUB R — SR B ET-1. NO S8R 15 1L
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