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Effect of Catalpol on NF-xB Activation and Reducing Endothelial
Cells Injury Induced by ox-LDL
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[ Abstract ] Objective: To observe the effect of catalpol on oxidized low density lipoprotein ( ox-LDL)
induced inflammatory cytokine in EA. hy926 cells and to explore its possible mechanism from the prospective of
nuclear factor-kB ( NF-xB) activation. Method: Humane endothelial cell line EA. hy926 was cultured and
randomly divided into blank group, catalpol group (0.5 mmol-L "), ox-LDL group (100 mg-L""), catalpol
high-dose group (0.5 mmol-L™"), and low-dose group (0.05 mmol + L™"). The mRNA and protein expression
levels of tumor necrosis factor o ( TNF-o¢) and vascuolar cell adhesion molecule-1 (VCAM-1) in EA. hy926 cells
were detected by RT-PCR and Western blot respectively. Viability and apoptosis ratio of EA. hy926 cells were
detected by MTT and Hoechst staining respectively. NF-xB activation was detected by Western blot and ELISA.
Result: As compared with the blank group, EA. hy926 cells were injured very slightly in catalpol protection
group, and the mRNA and protein expression levels of TNF-a and VCAM-1 were significantly reduced and NF-
kB activation was inhibited in a dose-dependent manner (P <0.05). Therefore, catalpol can effectively reduce
ox-LDL-induced inflammatory response in EA. hy926 cells, which may be related to inhibition of NF-«B
activation.

[ Key words ] catalpol; inflammatory factors; nuclear factor-xB; tumor necrosis factor-a; vascular cell

adhesion molecule-1
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B Ik o3 A S Ak ( AS ) S W PR K Il A8 5 72 1Y KR
AR B RS o AR I Y T2 W AR A B R R
1 Cox-LDL) 2 175 54 PR 9 7 301 1 78 P9 Bz D) B B4,
Ja B BE DR LA AS & JR 0 OCHE R . ox-LDL A &
B R 46 P AR 45 0 T e AR . R IR kB (NE-
kB) S GAE J N 45 AKX 41, 2 5 5% E R o B
ZRE SRR S I, i 25 Y k4% NF-
kB (5L, 5T F B i ox-LDL 75 5 19 P9 12 40 i % e
SR B A R X A R M B 0 A T P AR
S-SR 2R AL S 0 A AR I R e
SEU Rl 2 B . 5 ST R B, B I B A5 14
OB BRI A Y B e . o — 45
YER AL, A BF 5% 38 i W 5% #F B X ox-LDL i &
EA. hy926 4 g 4 i X+ B9 5% i, A ] NF-«B 7
b 1) £ BE PR LT B B AE T BLH .

1

L1 Zuffikk  AJBE & Bk B 20 L Bk EA. hy926 iy
T EF AR A R A E (L E ATCC A ) .
L2 2y Kok FEmExt s (LB ER A
B2 |, 4t 5 110808201306 ) ; & wk W ( MTT ) ;
Hoechst 44 83471 &5 & M9 88 A F-a (TNF-a) |, Ifl
A ML FE B 2y 1-1 (VCAM-1) /9 8 5T #ie 2 BN 38
(Western blot) K i % 5-5¢ & Mg 55 =X I i ( RT-
PCR) I & (3 = RAEYHARB IR, #1t5 5051 R
3329A29,C0003, RO14A , X76446 ) ; NE-PER 4 ifl #%
Qe 20 o 2 BB R (b e 2 AR SR A R HD
it 78833) , NF-«kB p65 i 51l & ( b 15 8 5 S8k A
RN )L it 5 YM-S0382) ; TNF-a, VCAM-1, NF-«B,
IkB —$i (R UHE L FEA Y TREA RA A, #5555
7 990392W , 1418 ,13A15-2,0943-1) ,

1.3 {¥£% DYCZ-25D AU kA (Jb 5 i /5 — X
J7) ,T100 #9456 B2 PCR AR 5% JBEAX | 5 B A% 53 A
(£ Bio-Rad A H]) .

2 FiE

2.1 HMEFE M d & 10% G4 135 /) DMEM
BERFEMA 1 x10° U-L " 5 HEMERE, T 5%
CO,37 CHBEFBEFMERER. EKRITM
EA. hy926 4l 4% 7 6 fLAk, B HL 53 25 14 A
fEz2H (0.5 mmol-L ") ,ox-LDL £H (100 mg-L~") 4
W A 41 (0.5 mmol - L"), A% B AIK 57 & 41 (0. 05
mmol-L "),

2.2 febrfai

2.2.1 RT-PCR # U 4 g TNF-a, VCAM-1 mRNA
ik EA. hy926 40 i 470 T 6 fLAR, AR EEA  FE

T e ARG B 2 A [ B2 R 20 7 24 b )i, ox-
LDL 21 R ey R o 4 A28 ok 100 mg -
L7y ox-LDL 4k 22 55 35 24 h, 4R 40 g, 42 &
RNA, #% 15 W] 45 #8 7 5 8 cDNA, #E47 PCR 9773, I
AR H O 7 5 =M (GAPDH) Sy N 2, 51 Wy it WL
x1,

%1 TNF-a,VCAM-1 5|#)
Table 1 Primer of TNF-o, VCAM-1

B IS Ep ElE/b2]

TNF-a L 5'-AGTCCGGCAGACAATCCTTGCA-3’
T 5'-ATCCACGCGAATGACGCTCTGG-3'

VCAM-1 i# 5'-TTCCTAGCGTGTTACCCCCTTGACC-3’

T 5'-CAGAAAGAGGCTGTAGCTCCCCGT-3'

2.2.2 Western blot £l 4f )i TNF-a, VCAM-1,IxB
Je NF-kB p65 FEF KA EA. hy926 40 g4 5
254 4k PR RT-PCR SE5, W SR 4 )5 , i A RIPA
SR R B A, >R ] NE-PER 41 g % K% 40 ffd )it
A BORF & o P O A E A, A E R
WK S, 5% B Ag Wik B 01 1 h J5 fim—$t (1:
500) ,4 Cil i, YE# 22 Wl (TBST) IE3% 3 W, A
YU E 1 h AR ROCR N, B E R IR T
2.2.3 I A W RN G ( ELISA) A6 il 20 s NF-
kB p65 DNA 25536 PE 4 g Ab 3[R Aif , o5 4 i /s
PR E A, R0 Trans AM™ NF-xB p65 i 7 &
Frill NF-«B /) DNA 25 & 3% P, #3800 & Ul B i 17
BB, T 450 nm ZhINE WG A,
2.2.4  MTT K00 40 fL 36 71 BOW B0 Ky
EA. hy926 4 fifl kb #1545 F T 96 £l , B2 1% 6 4>
SEAL PRS2 R AR S A A [ R
WFH 24 h J5 ,ox-LDL 21 FEEE e AR5 i 4 i A5
W EE 100 mg- L") ox-LDL k42 1% 5% 24 h, #r
MRGFRHEE A MTT(0.5% ), 4k£5553% 4 h J5 , InA
150 wL —HI LR ( DMSO) |, AR X 490 nm il 52
Ao Vhas FLAH R A0 B AF TG S 1, oAt & 20 48 A A X 77
R = Agigpm/Ass i o
2.2.5 Hoechst YoM AN - IR0 A 24
Yot 35, I E W, A 0.5 mIL Hoechst
33258 Jem i gL o, POt W B T LS IR, KR
53 B THHSOMD B e A | e £ 5T A A R R T A
IR 4 A L AR
2.3 it R SPSS 18.0 B ff 4, it i
TR, x £5 FoR, ZAH MR B H R I 20480, W
ZH 8]k ] SNK-¢ #4703, LA P <0.05 J 22 % A 48
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B20.05 mmol-L™" 4, 525 A " P <0.05; 5 ox-LDL 4 [t
D P<0.05; 54 0.5 mmol- L~ "4 L4 P <0.05( 2 ~7 [d)

B 1 #EE3t ox-LDL %5 EA. hy926 4l TNF-a, VCAM-1 mRNA
RIAWHM(x £5,n=3)

Fig.1 Effect of catalpol on expression of TNF-« and VCAM-1
mRNA in EA. hy926 cells induced by ox-LDL(x +s5,n=3)

3.2 X%} ox-LDL % EA. hy926 4iJfi TNF-a, VCAM-
L EHRBNEN 525 HH LK, FEEH TNF-o,
VCAM-1 & 14 3235 W] i A8 4L, ox-LDL 4 TNF-a,
VCAM-1 B RB PR FI(P <0.05) ;5 ox-
LDL 4 L %0, A% B i AR 0] it 20 W) 8 B Ik TNF-a,
VCAM-1 # H YK i5 (P <0.05) ; 5 B AR5 & 240
L3, B 1 5 ) £ 4] TNF-a, VCAM-1 25 [ R 3k T
WAL (P <0.05), $ /5 F¢ BE A0 & ox-LDL % &
EA. hy926 4l TNF-o, VCAM-1 & [4 f % 35 H 2 7
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Fig.2  Effect of catalpol on expression of TNF-a« and VCAM-1
protein in EA. hy926 cells induced by ox-LDL(x +5,n=3)

3.3 Xf ox-LDL iS5 EA. hy926 4 i NF-xB,1xB &
HRAMEm 525 (4l i, FERE AL A% N NF-«B
E M FA L BAL, ox-LDL 41 NF-xB % 175 4 B
WL (P <0.05) ;5 ox-LDL 41 b4, BEms & AL
AL W AR NF-xB 25 (13R85, H 4] A B 3 2
(P <0.05), 528 (4l L8, FFEE 4] 1B 2 1%
KT 28 Ak, ox-LDL 41 1xB #H (4 & iAW 1 £
(P<0.05) ;5 ox-LDL 41 He %5, bt iy I 57 42k 20 W
WIEAL IkB BRI RE, HWARA R EER (P <
0.05). WK 3,4,

3.4 X%} ox-LDL 355 EA. hy926 4fi il NF-xB DNA %%
BIEER R 52 A4 R, R4 NF-xB DNA
GEOVEVETC I AR 4L, ox-LDL 20 NF-xB 454 1% M 1
BT (P <0.05) ;5 ox-LDL 41 Ho &, #F 5 i MK 71
24 NF-xB DNA 255 1% V35 8 2 52 0, B2 [A]
ARFEER(P<0.05), WK S,

3.5 X oxLDL %S EA. hy926 4 s 351 13 14 5 M
MTT 253 B 7R, 525 [ 4L H B, b B 4 40 B A7 1% R
JC I A 4, ox-LDL 2H 21 ff 77 15 22 B W BEAIR (P <
0.05) ;5 ox-LDL # Hb 4%, B = A% 7] &2 41 B &8 7
e AT R, A R A 3 22 R (P <0.05),
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Fig. 3
EA. hy926 cells induced by ox-LDL(x +s,n=3)
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Fig.4 Effect of catalpol on expression of IxB protein in EA. hy926
cells induced by ox-LDL(x +s,n=3)
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Fig.5 Effect of catalpol on bingding activity of NF-xB DNA in
EA. hy926 cells induced by ox-LDL(x +s,n=3)

VLI 6, Hochest33258 4t o 25 L bl /x , 525 41 L
B, FEREL AN L JC B 5 48 4k, ox-LDL 21 41 g 98 17 8]

IR 5 ox-LDL 41 LA, e = AR o 41 B G
flRanpyET. WK 7,
4 itig

I8 N F 8 405 02 T2DM K I 45 5 A5 1) 4 3h 26

9o ox-LDL J&IL % J¥ g 25 11 %% 88 T 010 I i R 3%
o) T A A P A A N Y AR AR

by ox-LDL(x £s5,n=3)

B7 HB3 ox-LDL # 5 EA. hy926 4 M2 A = & & W
(Hochest33258 , x200)

Fig.7 Effect of catalpol on apoptosis of EA. hy926 cells induced by
ox-LDL ( Hochest33258 , x200)

TR R W, ox-LDL J& 3 3 T2DM PN J 48 i 453 473 1) 5%
B 22— AT S BN B R G AT e R A, Y
56 ox-LDL % 5 EA. hy926 4 g ICAM-1 %
iKY Z e N B2 Dy g B RS . AR 9E DL ox-LDL i &
EA. hy926 4 Jifd , & 30 240 M 28 A7 6 W W R AIG, P31 12 18
AR A0 2 540 BA L, TR B TNF-a, VCAM-1 45
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B2 AT, Choi %51 BIF 58 % B B2 fE 4% 1 ) AGEs
WS THP-1 0} TNF-a, VCAM-1 (%) K& 4 i, A
WF5E & B FF B 0T 500 Sk 4K M P B0 ) ox-LDL i &
EA. hy926 4fi Jifi TNF-o, VCAM-1 ) 35 ik, W &
EA. hy926 20 5 475 , 42 7 W R o) oo i o g 56 Q08
2L A o Ak R A AR T EORE R s 0 P B Ak

05 00 % A=, R T RE G S 4 o 4 0 B AR BN
41,
NF-xB {5 53 1% 2 X S A4 W i BB B N 15

AL A R B S B R AR TR L ER Y
AL i e, BT SR KO T 4 AR IR T B
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O TREIFRIR . BE9E R W, NF-«B {5 538 B% 76 1k 78
WE PR s S HLI i W & A h i 45 T 23 /E H . Huang
S5V BESE % B ox-LDL % S EA. hy926 4l ICAM-1
1 E-selectin {335 , X AP i 3 AE H 7T RE Rl i NF-
B S B AR A, e K T B Ay T kA
TR RN LR, IR R 2 PR AL
2 ) 5 2o H ) NF-kB 30T W % 46 RE G o 6
N, 70 41 2 P8 2o 0 ) 1B B R fL A NF-kB f)
BB A TNF-a i 5 A5 #5 bk P9 12 40 ICAM-1
ek o B S A ) NF-kB A% 5 3
AL ox-LDL 75 S i B i bk 9 Jz 40 g ICAM -1
I VCAM-1 (935" 0 ABFIE 45 H B ow ke B 2
AP ] 1kB ﬁmﬁw NF-xB ) 4% %% fi fl DNA
SEAE ST BN R B T e 2 G ) NF-«B 935 1k
RAIEPRIEM
25 LTI A B IR ARAE T AEBEXT ox-LDL 75
S EA. hy926 41 9 £ 37 4 F, AL AT RE 5 A
T NF-B A 15 Ak 2 58 0 50 A7 %
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