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KT, B, B, &L, TR, ZRHF, T, LiE
(FhEEUTAER & R—F, T4 L 063000)

HE . BY #REATESREMGEXAADIRARIEEG Y0, ik SDAEMKXK 30 X, L
SABF R, AR KA BRRTEMA [10mg/ (kg d) | FoE A BHER T HA 30 mg/ (kg - d) |, LA
KRBT RARETHRER, AT EARIARNT 2d F44%, BFRE, BRMAR LT 0.9% NaCl, E%
%16 d. REH 13 RATHAM — o e ke, R F NGB EF T KA k%R EEn 4
PG 78 4a Az 4 R (PCNA ) #9 &G4, ELISA i K R 2 b8 I B AR EF —a (TNF-a ) fed 208
A% 1B (IL-18 ) K-F, Western blot M ##FK BT k B(NF-k B) #= Toll # %4k (TLR4) &K@ agkiA,
R Sk, &, KN ERARTEAHRR Y ERERGEH AR, WE/ PR (P <0.05),
F+ 4 PCNA oM 38 AR (P <0.05), B4R & 45 o % 21 4% TLR4 #= NF—k B #9 it & 3k F= X 2 A~
TNF—a A= IL—18 KF (P <0.05), £t AT ERBIPH KR ADIRKERG G0 NI A, £ 8@
#7% TLR4/NF—k B i %, W42 K52 B, dph) do % F 7 W2 664 3 58 i K AEAE R .
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Effect of Osthole on carotid intimal hyperplasia in rats

Yu Zhang, Shu-xian Sun, Wei Ma, Chang-yi Li, Bin Wang, Zhao-xiang Wang, Xiao-li Kang, Zheng Ji
(Tangshan Gongren Hospital, Tangshan, Hebei 063000, China)

Abstract: Objective To investigated the effect of Osthole on carotid intimal hyperplasia in rats after balloon
injury. Methods Male SD rats were randomly assigned to a sham group, a model group, a low-dose group and a
high-dose group. The rats of the model group were injured by balloon catheter. The rats in the low-dose group and
the high-dose group were given 10 mg/(kg-d) and 30 mg/(kg-d) respectively for 16 days while those in the sham
group and model group were given normal saline. On the 13th day after balloon injury, HE staining was applied for
observation of the morphological changes of carotid intima, immunohistochemical staining was used to detect the
expression of proliferating cell nuclear antigen (PCNA) in neointima, ELISA was employed to determine the levels
of tumor necrosis factor a (TNF-a) and IL-1B, and Western blot was performed to test the expressions of nuclear
factor kappa B (NF-«kB) and Toll-like receptor (TLR4) proteins. Results Compared with the model group, Osthole
significantly decreased the neointima area and the intimal/media ratio, markedly reduced positive index of PCNA
expression. Furthermore, Osthole significantly inhibited NF-kB and TLR4 over-expressions induced by balloon
injury and reduced the levels of TNF-a and IL-1B. Conclusions These findings suggest that Osthole is involved in
the control of neointimal formation via inhibiting TLR4 and NF-kB activation, decreasing inflammatory reaction and
inhibiting the proliferation of vascular smooth muscle cells.

Keywords: Osthole; balloon injury; vascular smooth muscle; intima hyperplasia
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7T Fe L PO G P R PR A e A s AT RIESE R, Toll
FESZAKR TLR4 (toll-like receptor, TLR4 ) s IN
k B (nuclear transeription factor kappa B, NF-«k B ) {E
SIS 5 2 B N BERE A: T PRt BEL KT TLR4/
NF-k B %35, AARENEISAE RN | I 4 A5
B IEARJG % . IR T RN FEELRAEGY, wILT
WEPR ., HIHAEIERP R 2, AR . ik, M
WILRG . BEEICAZ S EAE ] Y ARFTCR TR R
NN KRR, T AR 25, WS I
B IR LA LS B g 5], JFX AL A TR

1 RS

o #y
IR R (PEZREEIT, 205 >98%), /)
SR A A AZ BT ( proliferating cell nuclear antigen,
PCNA ) BATEREHIR . DyLight 594 21 (055 — 4l [
% [# Santa Cruz 2~ 7], BSA F 4] % . DAB I {0 i 7|
. TBST ZErhife . MBRIRER 2 bl A L U3k 5
P FEARFRAT], TNF-o  IL-1B 528 0
i
& B KE A RHEAE RA T, PR AL (1
[E Leica 22 ) CM1900), HzhZ:(aHl ( 8 E Leica 2
H] AUTOSTAINERXL ), HZhE AL (18 Leica 23
CV5030), Y= BisE ( H A Olympus 24 7] BX51),
g B & 12 59 M1 A Image—Pro Plus 6.0 (36 [E] Media

Cybernetics 23] )o

1.2 HYEBRNESR S55H
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% ( enzyme-linked immunosorbent assay, ELISA )

121 KAFMEHRKERGER G R SD KR
W VE ST 3% 1% L2480 (30 mg/kg ) JRREE, #iIF APk

YIE, s sk IR (100 wke), JepH0
B T O AN N Bh bk Oy, TR L. T
T sk Okl , BTHEDEYIE, Ak
AbHFF 514K 22 B PTCA 3k %% 548 (1.5 mm x 20.0 mm )
WATR ARSI, BEFSMIK XAk 2.5 em, [A)EK
PRI K R BRI, dhshIf e ek,
IR, B FARAAIGARRE 3, HAasdl
FATIRAE . AT 16 d SR SERTA ShY, e 425
SN

122 ¥ om  {@EREMEMESD KR, K&
250 ~ 300 g, FHALETRZFASLEG S ERieft. SCue s
YIRSy ] 4 A . DIRFARUA ; OB . Sz fkek
PRI +0.9% NaCl ; QMEFIEIEIRF R : Bk

BRI +10 mg/ (kg - d) MR TE, 1R /d; D
FIEME R T2 4] - FishPkEREERT 430 mg/ (kg - d)
IERTFZ, 1 IR /d.
1.3 7KRHE - RO EZE

K H I AR MG - P20 G2 8 75 (hematoxylin—eosin
staining, HE ) 48, WS T WG 04SP IR g AR
1k, i#id Image—Pro Plus 6.0 FEUZHTERAE, 4541
M AP R AL EE (intima/media, /M) ™,
1.4 GREHANEELHLEE
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R o BERYIR BEHLUEE 3 ASRFEALES, 7155 PCNA FH
PEFRIBFEEL, PCNA BAMERINTEEL =PCNA FHPEA %% /
YL EEL x 100% .
1.5 ELISA
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1.6 Western blot #&illl
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10 min, B ETEWBONE B R EE, B P4 418 IR,
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5 min/ U RIS A 222848, EIEE — (1 5000)
2h, FFH0, TBST PR 3 WK, Smin/ 1K ; ECL &G,
K B —actin YER NS AR IKEE(E, L0 E A 31K,
1.7 FitZEFHE

B Ab SR T SPSS 17.0 Gt , %O
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2.3 ZMME TNF-o F0IL-1B KF 1 2 3 4
% 2 TNF-a FIIL-1B /K T HL B, 2 )7 24> NE=wB OB S——
B, BSRALER L (P <0.0s), BUMMRSE, KO Bt e ——
ZH R T R4 K B TNF-o F1IL-18 7K T+
B (P <005 ). HE— 25 PG B2 LSO K 0, I he e S — —

FIE I R T K 4 TNF- o A1 IL-1 B 7K P T AL 21
(P <0.05); AR FEY INF-a AIL-18 /K
AR TFRL (P <0.05). W 1.

F1 BAZHRME TNF-o FI1L-1B KFELLEK
(pg/ml, x+s)

#H3) TNF- o IL-1B
BFARA (n=8) 38.7+4.2 225+2.5
FERIZH (n=7) 103.8+5.2" 59.1+4.3"
fRF IR TR 4] (n =7) 83.5+8.1" 41.9+52"
IR R4 (n =8 ) 56.2+5.3" 343£55"
F{H 74.080 34.424
P1H 0.000 0.000

1) SETARALE, P<0.05; 2) SHEEHLE, P<0.05

ey

2.4 HKHAME NF-« B TLR4 EARIEHTWL
#4 NF-« B fll TLR4 A RIAKFILE, &
TN, EZRAGIFENX (P<0.05), i#—%
P L3 28 LSD—t K55, BERVZH NF- « B R 3R1A
KR TFARATHE (P <0.05) 5 AR5 IEEK T
RBHT WG, WA NF-« B 5 R IAKFFE
& (P <0.05), fEIZH TLR4 & R kKRR T
RATHE (P <0.05) 5 MATm . IFEIEIRT R
&, ATl TLR4 fE Haf %Kik (P <0.05), W% 2
FE 3,

F2 HBAMENF-kBMTLRAEARIEKFELLE (xzs)

25 NF-k B TLR4
BFARL (n=8) 0.156 = 0.017 0.214 + 0.065
BRI (n=7) 0.643 £0.018"  0.582+0.060"
R R R4l (n=7) 0.359+0.020°° 0317 = 0.041”
IR 24l (n=8) 0.282+0.042° 0257 + 0.043"
FAg 184.069 28.827
PH 0.000 0.000

e 1) SIFEARALE, P<005; 2) SERIZE, P<0.05
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UM ARG 78 . A . R, DU
BN, LR R G AR R A Y AR
56 % AN [R) 391 b e R~ 2R YA 97 30 80 kask 8 43 45 K B
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GEREIL, W IRT2E 0T LU RREAREREE 5K B ik i 4
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