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LDL $3% 3 h 5§, 24 h J5 #5475 S48 F5 0 2 . Real-time PCR i #1] HUVECs NF-xB p65 Fl ICAM-1mRNA 3 ik , Western blotting
il TCAM-1 25 (1335, 40 i S ZEOG Ll NF-xB p65 A1k, 4R :HUVECs & ox-LDL il J5 NF-«B p65 FI ICAM-1
B 3k 5 1E 5 41 R B B TS (P <0.01) o BRI TG 7 R AR AT & 245 175 g 1 35 P IR NF-xB p65 mRNA 3% ik K 417 il H
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Effects of Serum Containing Tanyu Tongzhi Fang on Expression of
NF-kB and ICAM-1 in HUVECs Injured by Ox-LDL

MA Yue-ying , LIU Jian-xun” , LI Peng, ZHU Sheng, LIN Cheng-ren
( Experimental Research Center, Xiyuan Hospital, China Academy of
Chinese Medical Sciences, Beijing 100091, China)

[ Abstract ]
Fang (TYTZF) on the activation of nuclear factor-kappa B ( NF-kB) and the expression of intercellular adhesion
molecule-1 (ICAM-1) in human umbilical vein endothelial cells ( HUVECs) injured by oxidized low density

Objective: To explore the anti-atherosclerosis (AS) effect of serum containing Tanyu Tongzhi

lipoprotein (ox-LDL). Method: SD rats were equally divided into five groups in random: the control group,
TYTZF low dose group, TYTZF middle dose group, TYTZF high dose group (24, 47, 72 g-kg '+d™") and

simvastatin group (18 mg-kg™').

After administration, the serum was taken for testing. HUVECs were treated
with serum containing TYTZF and simvastatin respectively and incubated with ox-LDL (100 mg - L") for an
additional 3 h or 24 hours. The mRNA levels of NF-kB p65 and ICAM-1 were measured by real-time PCR and the
protein expression of ICAM-1 was detected by Western blotting. The activation of NF-xB p65 was observed with
immunofluorescence method. Result: The expression of NF-xkB p65 and ICAM-1 in serum containing TYTZF group
and simvastatin group were significantly lower than that in modle group (P <0.05), especially in the high-dose
serum containing TYTZF group and simvastatin group (P <0.01). Conclusion: The mechanism of TYTZF anti-

AS may be related to the inhibitory effect of NF-xB pathway, thereby reducing the expression of ICAM-1 in vascular

endothelial cells.
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3 Jik 5k A B 4L (atherosclerosis, AS) J& AR 22 .0 iKi
I 95 9 e ) %) o B L iy, e AR N R, H
i A R, AS SR IS A R 0047 B 0 P A
NP I R o A% Tk B (NF-«B) J2& 38 35 R JE X
L) — A EAE 540, I P A0 NF-«B 1
T 2 L4840 B 2 B 0% 4 B BIL I 22—, NF-«B
PO TR A P R 2 M A s 22 AR i R,
200 J 18] %65 BT 47 -1 (TICAM-1) 45 5 S8 P - 1 K3k |
PR UEFNINGEE T AS FEFRE . A% = [ I 5T 2 B
36 77 45 B35 BB AS 1T AR B9 SR A 4 Ak A
iK% B2 AB 25 F1 Cox-LDL) $d 55 A Bt 5 ik 79 Bz 248
(HUVECs) J B AU, B 76 UL B i [ ¥R 7 J 15 1)
DL it BH BT NF-«B i g%, 40 i) ICAM-1 3Rk, s 2>
AS GEGE N, R R TR 36 T L T I PRIR 7 AS 4

FERL 2 B PR
1 #FHE

1.1 3y HEdE SD KR 30 2,k 300 ~350 g,
FH I 5t 248 A 4 S 50 i ) R AT BR 2% W 4R 43
L2 24 ndkinl PO RNA T EEMAS JEES

Tanyu Tongzhi Fang; atherosclerosis; vascular endothelial cell; NF-xB; ICAM-1

BOE SN, R K S BE DT R TR (1 g
TR T 17.5 g HE2y) , i PY 50 IR Be S filf 5 42 it
SEARAMBTT (445 100243 ) 1 [ kv 7R 0 25 4 BR A
] s M200 15 2 (LS M-200-500) F1 LSGS ¥ in %1
(fit5 S-003-10) Ity § Cascade Biologics 4\ A) ; 0x-LDL
(#'5- 20100301 ) My [ Jb 5T B A= 2R W RHEAT BR 2 7 5
RT Master Mix ( #tt 5 DRR036S), SYBR Premix Ex
Taq( 4t 5 DRRO36A) g { TaKaRa 23 ;51 ¥ i1 |
MR T AR TREA PR A & s NF-«B p6S (4t 5
ab38481) ,ICAM-1 (#t5 ab2213) fabi A £ Wk —Hi
) B Abcam 2\ A ; SuperSignal West Femto Maximum
Sensitiv ity Substrate ( fit 5 34094 ) I H Pierce
Biotechnology 7% %], IG-FITC £ ¥i % — $1 W H
Invitrogen (it %5 81-6111) 5 At 2L 55 5 o i 45 7>
Bréaki,

1.3 {¥4#&F  TH4-200 #9458 AH 25 W % ( H A
Olympus A7) , CO, 55 F6 46 (Sanyo /4 /) . 5 e 5 ft
PCR X (Roter Gene 2% ) , 3 B HL Ik A% ( 3¢ [€ Bio-
Rad /A 7A]) ,Chem Doc XRS + ( £ [E Bio-Rad A F]) o
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2 Fik EUiF 5°-TCACCAGGGCTGCTTTTA-3’, F i 5°-

2.1 RPEENA T & 25 VE H A B SD R R B AL
53R 5 A OIEH 4 s @B RIA 7 KR 4 @k
IR A 77 T R AL s BRI RIVA 77 s Ml A @k
VT2 . P IER 44 T RIBK,Q ~ DU sh W 4
2 2 R R iR 7 24,4872 gokg '
A7 AR ABTT 4 18 mg- kg™ -d 7 Ul 6 H
10 mL-kg "R ig 4325, 2 W/d, %45 do KikK%
25 1 h J5 , I8 3 3 kOBl 5 531 40 25 13 ,56 °C K
30 min, i FLIdUEBR T, — 70 °C VKH RAF & .
2.2 HUVECs JFAUEE3%  BUf R P 0 B A, PBS 2
ST A R e A — i, D — i Al AL
KO A B, RS A 1% 1 BY i 5 il
2915 mL, Fo3 A 5 A LA # S B B, 37 °C R T
A6 12 min, WCEEH AL T 25048, H PBS 7843 o
e B 8 Jk 4 T AR 5 e W0 (1500 remin T
10 min) . /N7 R B, MAE2EEFHEW S5 mL
(M200 £ FEH 1 50 x ) LSGS Fil 100 x 5455 £
RAW) R AT 40 M A2 77 4 4 B & T 35 7%
1,37 C 5% CO, MAfih 5. 12 h s LR,
PBS P& 3 i, in AHT 09 15 IR BR Ak 2 55 55 . B AR 4
K= 80% Al &5 )5, H 0.25% BB Ak, 1L 10, Kio%
A M7 P B2 AR AT VI PR A DG P R 4,2 ~ 5%
0 Ml F T SR o o
2.3 e BOMEUAER M HUVECs #2807 55 55
Mo SEH 4R 6 4 OIEH 4 (20% 1F# B )
QI (20% 1 5 Bl WAL B 2 h J5 Jim A 100
mg- L~ ox-LDL) ; 3% 5% [7] i 77 1% 5 2t 21 ; @ 26 it
)36 5 Rl 4 @RI R1IE T s I 4 @ Rt
T, HFO ~ @A H M (RS Lk
20% )THALFE 2 h J5 A 100 mg- L™ 'ox-LDL, #4H
Ak ZE3E 5% 3 h 5L 24 h 5 H#EAT & TR BRI E .
2.4 Real-time PCR £ il NF-xkB p65, ICAM-1
mRNA %35 ¥ HUVECs 380 T 6 LN, & ik
SEH T T 24 h W HE AN, Trizol £ HUAN i B
RNA I E (A np0 ) HEAH o LA S5 3 50 5 306 4 i
& ¢cDNA, i J§ SYBR Green I %¢ 5% 4% B} 3 47 Real-
time PCR JZ Ji7, UL GAPDH Jy NS M. § 1 &0
95 °C 30 s A8, (95 C 55,60 C 30 5,72 °C 30 s)
I 40 NMEFR . FHGIHF5] (NF-kB p65: Fiff:5" -
AGTGCAGAGGAAACGTCAGAA-3 *, F if 5 °-
CATTTTACCACTTGGCAGGAA-3’ ;ICAM-1: {5’ -
TGAAGGCCACCCCAGAGGACAAC-3 *, T Jif 5 -
CCCATTATGACTGCGGCTGCTGCTACC-3" ; GAPDH ;
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GAAGATGGTGATG GGATTT-3" )., 2 ““git&
FEA FRIRIK - o

2.5 Westren blotting £ ICAM-1 T A% ik ¥
HUVECs #£# T 6 fLR N, & iR S5 T Hil)5 24 h
WA AR o R & 1 BT 4 O R 1, BCA BE R AT
HHE u, UL GAPDH i N = & (1, i#f 17 SDS-
PAGE 13k ,PVDF 46 E],5% BSA £ 1 h,ICAM-
1 —4$i(1:1000) .GAPDH —$7(1:3 000)4 CH;FH
., TBST P, — 41 (1:10 000) =M H 1 h,
TBST %t ¥ J5, SuperSignal West Femto Maximum
Sensitivity Substrate Jii 7F PVDF & 1F [ AH [ 25 H 45 %)
Iy X B b, A Chem Doc XRS + ¥ 2% i i
%, 8 A5 ] Image Lab #0048 A 353 #7

2.6 AREEDGKIN NF-«B p65 B 0 E k¥
HUVECs # fl FHOGIL R E I N, W EEAE K 24 h
Ja AT B ARSI T HUS 3 h, B 4 H PBS pf
VE,95% L BER E . NF-kB p65 —471 (1:100) i #£ 12
&N 4 C . PBS miyk)s, A IG-FITC —#1
(1:100)4 °C 1 h,0.01% DAPI & YL 20 i % , H i &
AR 9 B R

2.7 Gt LR 2 25 Fon, A H
SPSS 13. 0 itk Ab # . £ 41 ] i1 f %9 Rk Lh 3R
FHEE R 5 2387, P <0.05 A G751 X,

3 #£R

3.1 HUVECs %5 M ABF#E K 202 T RN
B 0 M e ) 2 RDE s 13, 2 52 /NBAE7E 4 h 4
MO TF LR MG RE . 5555 2 ~3 d J5, 4008 A Kl A T2 i
A1) R ) LR A L, A B MR B AR RS .
PR -0 R i 92 52 S Y% 0 I 19 PH M A0 o 5 0 i 5K
95% Lk b Ml R RIE SR Z ML, WK FE, NS
S S/ AN

3.2 %t ox-LDL 35 HUVECs NF-xB p65,ICAM-1
mRNA £ ik 5 IE & 4 M0 L, & A 241 NF-«B
p65,ICAM-1 mRNA ik B E T & (P <0.01) ; 51
RIHAR LG, BEE TR VA 5 3 A 7 i 4 A AR At 7T 4
NF-kB p65,ICAM-1 mRNA FIAK FHEAIAH , 2 7FH
Gt L (P <0.05), HRMMGR T 3 Al
AEAE — 58 7 R P, G ey DL S A At 77 26 0 8 8 [
B EAEAFENE B E (P <0.01), Wk,
3.3 X} ox-LDL 4| J§ HUVECs ICAM-1 & |11 %3k
S H5IERAA N, SRV ICAM-1 &KL W]
I (P <0.01) s SRV AH L R RG34
Fi 5 2H A oE AR T 4 ICAM-1 R (9 32 3k B g A% T8
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*1 HEREERAIT ox-LDL #ii# /5 HUVECs NF-xB p65,
ICAM-1 mRNA F3EZM (3 +s,n=3)

a5 259 59 45 NF-«kB p65 ICAM-1
/g kg ! /GAPDH /GAPDH
E# - 1.00 0. 87 1.00 +0.38
LAY - 5.55+1.51" 4.06 +0.60"
PRI EE T 24 2.80 £0.57% 2.83 0. 447
48 2.16 +0.59% 2.01 £0. 647
72 1.50 0. 18% 1.75 +0. 45%
AR AT 18 x107? 1.32 +0. 48% 1.19 £0.27%

H:HERARE P <0.01; 5EAMAH HED P<0.05,VP<
0.01(E£2[E),
R (P<0.05), W2, K1,
*2 HEMEEFI ox-LDL ## 5
HUVECs ICAM-1 EARIZEEME (5 £5,n=3)

EER] iR/ g kg ™! ICAM-1/GAPDH
EH - 0.36 +0. 10

LY - 1.44 £0.27"

PR RIE T 24 0.94 +0.07%

48 0.82 0. 12%

72 0.49 +0.07%

AR AT 18 x10~? 0.26 0. 05
ICAM-1 T W W W e

GAPDH

-1@*-

LOIEW 412, BOMAL3. SRR T (24 g-kg ™) 5
4 PRI (48 gokg™') 55 BIRFIA I (72 g-kg™') 5
6. EARAITAL (18 mg-kg™') (2 [[])
E1 EREERAFEHMFEI ox-LDL R #E
ICAM-1 EAFRIEF MG

3.4 X} ox-LDL #iJi#% 5 HUVECs NF-«B p65 % {if
M NF-kB p65 #% %7 & NF-«kB iG L trds,
FEDC IR AT UL, IE % HUVECs N NF-«kB p65 (4%
) FEAE MK N RIS, M A K Gk, NF-«B
p65 FE A B A AL S5 POt IR IR A, 5 IEE 4
AH LG, A6 B 2H I 4% I NF-kB p65 R ik, B ox-
LDL fifi NF-«B p65 {5 fbIf#E AN, J5 % sk G Pk
SEEBIHM I, R RIE T5 3 A E?E*ﬂf#ﬁzﬁﬁﬁ
H A% N NF-kB p65 K3k B B8 /0, DLz A 7T 4
FVEE A [R] v Ty R G0 2 4 A T B B . W
K2,

4 itig

HEE 22 AS J& i8I Bk g
E%ﬁ\?@ AS BYIE LA ) 5 AR B AT, g A, &

iS5 P05 R T R R A OG . FE BEIE I
ZRABIRE, BT M VE T, &R E
L, AR A T BN IS, 8 0 P A B T K 4% P
FE, GO T S T IR B B 2k A R R AR
UMK REFIE T FEMAS S HWE I
%%‘f“’i%?ﬂﬁk,ﬁ—ﬁ S I AR BRI AL . %7
£ AR BH DA TR AR, A58 38 45 LLiA b, e 2 AR AR FEIR 1

e, M IR b TR 97 5 1A e 0o 45

Ross T 1999 4F7F b 1 353 03 S b 27 15 19 3L ik |
WIRA 1 AS J&— M RAE PRSI " 46 1 AS 19 KB
J2 T A P B2 4R (VEC) F1-F- 3 JJL 40 i (SMC)
2 B 25 A S R 2 R R ox-LDL 1y 45 45, {8 1l
JR R A g — Fh i B AR e S M S A Rl
TN R AN I A A IV I A RE (] 1 o AR A
M ELA R H O BR A 9 4 A T B, A R T A 5K T (4
R 1L 7 A AR T S AR 22 Bl ik ok B A AL
o B DR A EE BRI Rl T P B A
s AS R B2 LA BIF 55 SR F ox-LDL 451 445 1fiL
N B 20 AR SRy o BSR4 T AS BT

NF-kB & —Fh 434 FE R 43 )12 0 40 B 5 ok
K7, 4 1 5 20 L R G B 0 B AR R IR A SR
Fk . NF-kB O 5, S5 8058 0 M 56 N T 19 3
Feik, 5B B SE RV o R B, SRAE A RN 41 i
PR 1 7= A FURE T 22, ik — 20 TG NF-kB, 33K
A SAEAT 5 AW R,V I ] B < 3 — 25 i
RNE SN o Yuqing Wu 25V B 5% % Bl NF-«B i &
ICAM-1 j= A= FURE i 1S 2, AT fig 2 48 Bz L B i &
(CRH) fmi# LDL Z AR FE A w5k (LDLr-/-) /NEL AS
HERRIG /> T AR 2 — . Wei Zhang %7 5 32 15 R 08
5T i — DR, E B ik NF-xB 3% 35 Fl Il IR 2
AS JRURS: R ZE(An W R | e I B I e i e )
WYIM O, AT IE R AS M R ED Z —.
ICAM-1 J& Rothlein 2" F 1986 4F 7F #f 5% Ik I 41 g
FEMEAT & B, Davies % BFSEIEI , AS & A ad & Y
AN TR B3 B 5 9 R s R [H] JL ICAM-1 7E
AS B E M BRSO 3 BRI T Bl Kk 4 Bz 40 i T, AT
fRE AS FL I IV T AE 0 B A0 R 1) DY B A e
B, 3E A S TR AL, T Bt A o 8 1Y) R, B R AR
PN B2 11 2% 35 3 T U 59, T A 4T A B b LR iR 4
LR ICAM-1 /2 AS R0 Y 9 B3 A8 1b K BB F 2 A
WEAEMLH
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E2 BEFEES I ox-LDL #ii#/5 HUVECs NF-xB p65 #% % i 8

A 7R, ox-LDL 451 45 14 1fil A7 P 2 48 Jfd NF-
kB p65 I ICAM-1 335 B g 7t &, 8 9% [ 3 7 ml 411
il NF-«B p65 1k, BEAIK ICAM-1 335, #7789 [v)
6 77 L B W NF-xB {5538 %, DT B AR T I 48 5%
P ICAM-1 3k, 9 4% 98 0E N, ifF 1) & #E 4T AS 1
o fH &, ox-LDL & F # /E Fl T NF-xB I H§8 5L
PR 38 S 3 ot HL b A 5 358 07 40 TR0 22 D, A B e %
[ 77 T ¥ NF-«B p65 fl ICAM-1 F) B &ML, i
A Rtk — 5,

[ &% k]
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