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[HEE] a & . 8171 % 1 (tetramethylpyrazine , TMP) X} i 2 #¥ ( lipopolysaccharide , LPS) 75 5 09 A B &8 ik 9 B2 41 2 ( human
umbilical vein endothelial cell, HUVEC ) RhoA . Rho #H 3¢ % il #2 i /& 1l &5 11 % B 2 ( Rho associated coiled coil forming protein
kinase , ROCK2) JWLEREE FH3:4% (myosin light chain, MLC ) B R fk M 20 Mo 38 % 32 25 ( ezrin-radxin-moesin , ERM ) B2 1L 7K -1y
B, F ek LMASNEIRR) HUVEC S8 %t 4, 70 %t B 4H (LPS A1 TMP 4H(0.5.1.0.1.5 mg/mL) , 7$)GE & PCR M E K
FZ 40l RhoA \ROCK2 FIZ{#i RNA(p-Ezr mRNA) 193535, Western blot B & N K2 410 RhoA \ROCK2 .p-MLC F p-ERM & 147K
PR, &R 5XIRA L, LPS 240 RhoA \ROCK2 . p-MLC Al p-ERM %5 [ % RhoA .ROCK2 Fll p-Ezr mRNA #3514 i & T+
(P<0.01) ;5 LPS 41 Fb4 , TMP 3 41 RhoA 13155 mRNA RikZ FH LG IT#E XL (P >0.05) ,ROCK2 ,p-MLC il p-ERM
FE 1 B ROCK2 . p-Ezr mRNA FAMFFAK (P <0.05 ~ P <0.01) , H TMP 3 #1Z [a] ROCK2 .p-MLC #l p-ERM 5> T ik 22 71
AEH2E X (P <0.05~P<0.01), %+ :TMP %t LPS i 519 HUVEC 45145 (9 S 37 45 I 1T 23 5 3 4 Rho/ROCK {551
% ROCK2 .p-MLC 1 p-ERM 93635, LAVEES LPS XF P35 41 i B 22 (W 45445 .
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Protective effect of tetramethylpyrazine on the injury endothelial
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[ Abstract] Objective:To explore the effects of tetramethylpyrazine( TMP) on the levels of RhoA,Rho associated coiled coil forming
protein kinase 2( ROCK2) ,myosin light chain( MLC) phosphorylation and ezrin-radxin-moesin( ERM) phosphorylation in the injury of
human umbilical vein endothelial cells (HUVECs) induced by lipopolysaccharide ( LPS). Methods; The HUVECs were cultured in
vitro ,and divided into the control group,LPS group and TMP groups(0.5,1.0,1.5 mg/mL). The mRNA levels of RhoA,ROCK2 and
p-EZR in endothelial cells were detected by real-time fluorescence quantitative PCR, and the protein levels of RhoA,ROCK2,p-MLC
and p-ERM were examined using western blotting. Results; Compared with the control group, the protein levels of RhoA, ROCK2,
p-MLC and p-ERM, and the mRNA levels of RhoA ,ROCK2 and p-Ezr in LPS group significantly increased( P <0.01). The differences
of the protein and mRNA levels of RhoA between LPS group and 3 TMP groups were not statistically significant( P >0.05). Compared
with the LPS group, the protein levels of ROCK2,p-MLC and p-ERM, and the mRNA levels of ROCK2 and p-Ezr decreased significantly
in 3 TMP groups( P <0.01). The differences of the expression of ROCK2,p-MLC and p-ERM within 3 TMP groups were statistically
significant(P < 0. 05 to P < 0. 01 ). Conclusions; TMP may protect the HUVECs against LPS-induced injury by inhibiting the
expressions of ROCK2, p-MLC and p-ERM in Rho/ROCK signaling pathways, and reducing the injury of LPS on endothelial cell
skeleton.
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Jin. JIE5 1% ( tetramethylpyrazine , TMP ) & H1 24 )1 =5
]S SR Ly s i ¢ o197 N s 4 A V) I T =4
PARIIARTT Y AT W, TMP REUES 4 J
ANMA 15, 1B 52 N B A 5 B T RE . AR S E DL ST
& Z B (lipopolysaccharide , LPS ) 175 5 A ik 4 K2
ZH A (human umbilical vein endothelial cell, HUVEC)
BUOIERL , NS F7KF-H3d Rho/ROCK {5 538 i /2
25 LPS 51K N B AR5 7, BT TMP X A Bz
A0 A O R 4 F LA B2 TMP T3 Rho/ROCK {5
53 e ) B STFEALL

1 #MEEFE

1.1 E&2AH XA RS RS 5k
JLIFHE | bR AR B i 15 15 2 g 2 — B I 15 B 7 B
(P Z 1A ) ; ECM 55 57 3 ( Sciencell 23 A] ) ;
JRe s 1 A B-actin HLAA | BRAR B AR 0 LU AT/ B
IgG( Biosharp 72 W) ; A (35 = R AW H AR R
JIF) s LPS(0111 5[ Sigma 23 #]) s TMP ( £ 5 24
s A ISR B A v ) 5 VPR A G B R S bt A it
A SABC g gl 2k 2= Y iR & DAB 1 £ 35
& HR A E BRI 2P e 16 (DU A1l
AW TR A R Al ) RhoA HT K ( Santa Cruz
biotechnology ) ; fit it A ROCK2 Hi A , p-MLC i 1A |
p-ERMPL A& ( Cell Signaling 23 ) 5 30 % 5% 55 — 4%
cDNA & 15 & ( Thermo /A F] ) ; Super Real %¢ 6
ﬁi%f)ﬁ?ﬁiﬁ?f”(ﬂangen NHED .

1.2 RARABHIKAE @R AR TEEN
BLBUHTAE LB A (> 20 em) , BT LB R 43,
37 C TR PBS #hyk 3 K, AWM 0. 1% I
JRBGZY 15 mL, & 37 CYEFEFMTIEE 10 min, 7857
THALBERR K N B, RS IRIR, ARG A 5% i
A ME Y ECM R FR3Enh e I8, K TH AL T 5 Pk i
*#q&%ﬂ:%‘b%,l 000 r/min &> 10 min,ﬁj:
o A3 mL 23R, T R ITI 5, #i
1 x10° MM T 25 em® B350, B T 5% CO,.
37 CHREFFAARRSE, 53 ~5 d, 4k KOs a2 40
JiL, iK% 70% ~80% fil G5, 3+ 2 K5 IR T A B 5
ARG 0. 25% AR F BN L AG AR R, &V
iR e e 21 Uk 22 55 58 0 A8 N R AN, K
2 ~3 RHTFEER,

1.3 A5 %4E SETH(n=6): (1) X BARN
PRIk AL BRH % (2) LPS 4. B LPS (0. 1 pg/
mL) ; (3)TMP 241 . 1 244(0.5 mg/mL TMP +0.1 pg/
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mL LPS), T 44 (1. 0 mg/mL TMP + 0. 1 pg/mL
LPS),M#H (1.5 mg/mL TMP +0.1 wg/mL LPS) .
SZEGAL PR . LPS ZH A TMP 2 BN A 25 ) 4L i 24 h
(XFRRAE I S R R A 3 R 58 ) o Ak JHLN ] 45 R 5 O
SIHREAN I A RNA FIEE A,

1.4 #mI+rtfedr ik

1.4.1 %6 E & PCR K I K2 40 il RhoA |
ROCK2 fE1# RNA ( p-Ezr mRNA) FFEiE  Trizol
PEICAN A L RNA, 4 B0 5% S & i 3t B 1 & K
¢DNA , Real-Time PCR Jz Vi #:/E 4% Super Real %¢ 6
S it PR & UL B3 UEA T, B ARAS IR 3 1k,
SRR Z 220 P«L,&m%ﬁ:ﬂigﬁ 95 C 15 min —
A5pE 95 °C 10 s, iH k 52 ~ 60 °C (RhoA .57 °C;
ROCK .53 °C ;p-Ezr 59 °C) ,#EfH1 72 °C 30 s( U HEZ
HAFT) IR 40 Wl th &0, 519751
RhoA [ 5'-TGG ATG GAA AGC AGG TAG AGT-
3", Nt 5'-GTT GGG ACA GAA ATG CTT GAC-3';
ROCK2 [ 5'-TGA CAT TGG ACA GTA AAG ACA
GTG-3', T 5'-AGT GTT GTT TCG TAC AGG CAA
T-3';p-Ezr [ 5'-TGC ACA AGT CTG GGT ACC
TCA-3', Rl 5'-CAT TTC CAG GTC CTG AGC AAT-
3", 8% GAPDH L {if 5'-CAG CCT CAA GAT CAT
CAG CA-3', F % 5'-TGT GGT CAT GAG TCC TTC
CA-3'. SR 27200 gt 45 5 AT AH X o2 1 20 BT
20 RQ MHHATS 40T, AT ER 3 IR,
1.4. 2 Western blot ¥ | % N FZ 40 B RhoA |
ROCK2 ,p-MLC ,p-ERM KA B L 40
ffl, SIHEE R —IFIEE T OB N, A RIPA
ZUHA + PMSF & 5 x 10° NI, & T vk - 245
30 min, ANBS HLZ)) A RE A 7840 24, SRR 4 C
12 000 r/min #.0> 15 min, A& 2R BCA 2
HAEOWE, I AEZE ol Z 2 T, 38 pg
FEHAE M T SDS-PAGE HLUk 5 ¥4 %] PVDF I I,
FH 5% BSA Z i3 2 h, R )5—Pi 4 CIHF LR,
TBST ¥ 3 UK, B 10 min; 485 —HUiFHE 2 h, TBST
Uk 3 R R, BIO-RAD BRI A% 2 G0 IR AH A8
H quantity one #17 B4 % % & (integral optical
density, 10D) {H43¥7, 5 B-actin & FH B0 6% FEAH
ZIIE RPN RR R, PATERESE 3 K,
1.5 @it R ZE g K,
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2.1 Akmpaesiz MEKET0% ~80% fis
A, 180 A LR s Bl Y Y B Al 2 AR
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s RIE | B SR 8 B A A sl % A S S
THEERIER ;AR AR A5, 55 LA 5 A 5 HT
I G P 240 M P 2 2 ARG 5 % 1) TE P B2 i
S5 R BT P HE B K £L A R R R MR (I
SRR

AfE] I OBE T SR IE Y P A0
B5f VLT - AH DG AT 5 G % 41 B Ak 27 4 5

B N B AR S S e e
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2.2 &N & 4 RhoA ROCK2 p-Ezr mRNA #)
FOR s PRGN 2R BN Pl
LPS £ 5% B8 41 He 4, RhoA \ROCK2 Al p-Ezr mRNA
FEH BETE (P <0.01) , 5 LPS 4 L#, TMP %
2 RhoA mRNA RIXEZRHTLHITFE XL (P >
0.05) , 1 ROCK2 Fl p-Ezr mRNA &35 ¥4 5 B H )
FIEARHME FFE (P <0.01) ; TMP [I41 %1 T™MP M4H
ROCK2 Fil p-Ezr mRNA [ ZRIK¥ILF TMP 141 (P <
0.05~P<0.01)(WK2 F1),

2.3 M %92 RhoA ROCK2  p-MLC.p-ERM % &
Fiki H5XFEEA L, LPS 41 RhoA  ROCK2
p-MLC Hlp-ERM&E 135 B FI (P <0.01);

Melt Curve

E2 N AEGAPDHERhoA, ROCK2 | p-Ezrkk[HReal-Time PCRY" 1 i 2 R fif il 2&

F 1 %4 RhoA mRNA ,ROCK2 mRNA #0 p-Ezr mRNA #8
MRIZEELB (n, =6;x +5)
o RhoA mRNA ROCK2 mRNA p-Ezr mRNA
AR R A AT R Ik AHXS Fe ik
XHHR4L  1.000 +0.258 1.000 £0.725 1.000 0. 984
LPS4l  1.615£0.225" 5,438 £1.062"  6.033 £0.394%
TMP T 40 1.493 +0.048% 3.204 £0.534,," 3.266 £0.539;,"
TMP 40 1.687 +0.151% 1.815=1.136 2.200 £0.437,
TMP 20 1.577 +0.356" 1.229£0.301 x5 1.515+0.982 7
F 8.39 30. 40 46.47
P <0.01 <0.01 <0.01
MSy 0.054 0.664 0.514

q K6 SRR L LLAS#HP <0. 05, ##P <0.01;5 LPS 4 L4 =
#*P<0.01;5 TMP I LB AP <0.05, A AP <0.01
TMP 415 LPS 41 3%, RhoA £ A ZE R LS
P43 (P >0.05), i ROCK2 ,p-MLC #l p-ERM
EAMERYEZE T (P<0.05~P<0.01), H
TMP 3 222 [A] 52 7] AR P R R (P <0.05 ~ P <
0.01) (WK 3 F2),

LA P R J57 o ) R o A 2 R i I A ) o 2

Bilt 22 B 1 A0 TR 40 I RE B 43 LPS W] R L 52 )
P B B R T RE 2 5 T MR RE I AE (9 5L & 9 26
O 2P R N R 4R s F 0 A 5K R T A 4
A2 -1 A5 ROFE R, 206 P 27 iR R SR 45 A 7= 2k
AR Ak, T 51 P9 R 20 MU 4, PN B B R ) BE A2
1. Rho/ROCK {553 78 I8 15 L 3H 2 F1 A 2R 1
BRSSP EE MG, A0 FZ,
Rho/ROCK 15 18 % fig BUAS 45 35 1) 9 B AR 3 4
o BORIRASH Rho 8 1 540 RAISS &, #E—
% ROCK2, 351K ROCK2 e LR 5 11 4 55
Fi2 i ( myosin light chain phosphatase , MLCP) 2% ,
A E VT MLC Fl ERM R, i — 3 Bim 1k ok
FHER . p-MLC W RIRRRIA M LS - WIBRE 28
R, T 80T L3h & A2 R R AT
1M p-ERM BEHE— 25175 T 40 M JRI 20 107 ) £F 4 ¥ I
T LR E R A R B B AR N, ARSI
LPS 7275 50, K I 31 LPS 4H 5 XF B4 T 4%,
RhoA , ROCK2 #l p-Ezr mRNA [¥J 2 35 A1 RhoA |
ROCK2, p-MLC FI p-ERM %K [1 % ik ¥ & 2% T+ &
(P<0.01), i8] Rho/ROCK @B AT iES 5 T LPS
U5 S N B 4 A5 450 A, LPS /A F Rho/ROCK {5
SiEH H EVH T RhoA . ROCK2 ,p-MLC £ p-ERM [¥]
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%2 %% RhoA ROCK2,p-ERM,p-MLC EBEXMRIEE
b8 (n, =6;x +5)

i RhoA #H ROCK2 & H p-ERM & H p-MLC A
ITE

AT Feih LibOE 3y TRk Libop Ny
SRAL 0.210£0.029  0.187 £0.026 0.915 +0.020 0.785 +0.084

2.227 £0. 187"
1,675 £0. 1005, *

0.665£0.081% 0,563 £0.049%

0.513£0.073 **  0.404£0.035,,"
0.388£0.029,5 % 1 0.226 £0.038 %, % , 1. 188 £0. 1547,
0.293£0.1775 % 0.163 £0.04 5 2% 1.465 +0.507 ;"

LPSAl  0.517 £0.046*
TMP T4 0.531 +0.068%
TMP IT41 0.539 £0.068%
TMP 41 0.468 +0.077%

F 31.78 23.39 451.00 26.23
P <0.01 <0.01 <0.01 <0.01
MS gy 0.004 0.009 0.001 0.067

q W5 S0 PRI L Be#P <0.01; 5 LPS 4LHEEE # P <0.05, * % P <0.01;5 TMP I
AHEAP <0.05, AAP <0.01;5 TMPT 4L + +P<0.01
ik BRI,

TMP & PSP JE BHE 4 )11 55 rh £ B — b Tt i
KW, AL gE R ol 2,35, 6-DU H LML R . A BF
FE IR TMP LA R LAt B 46 RE S N, A3
TAEI AN PTEE I A5 E H . TMP 7E 4T 30 ki 5 i Ak
R SZ B P R i T AR 4RGE TS TMP
X LPS 55 (0 A R 40 B 45 A LR 40 VR (B T
PN R A b Al A2 AR A 5 7 5 RSB R H3 >
Wk, ARSLEHEST LPS 5 F 1 HUVEC $ 4 A,
M Rho/ROCK 3t F§ A T, #R1F TMP Xof P4 e 200 i i £
PHER . TMP 41 F1 LPS 44 [t , RhoA R E S
mRNA ik 25 54 T08e 127 58 3, AT RE A& HH T RhoA
Wb TAE S PG L, R IR A ZAE T iRy
2550 i TMP 2R T i35 Y 35T g R B —
% LPS W52 Fr 20; ROCK2 , p-MLC F1 p-ERM 2
K ROCK2 FI p-Ezr mRNA 35 34 W] g f# A% (P <
0.01) ,#&/R TMP £R3 P Kz 40 bl 19 2+ HLHI 7T B 5
i ROCK2 .p-MLC Al p-ERM fY32354 5%, H TMP
AEFR M M08 55 H LPS 5 59 ROCK2 . p-MLC
Fl p-ERM #8475 .

ZE AT, Rho/ROCK T AES 5 T LPS 5|
AL 14 PN B A A5 43 5 B B2, TP W] g 3 oo P A1
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N ¢ 2 HIGAPDH K, RhoA . ROCK2 | p-Ezrdk[HReal-Time PCRY" % [t £& F177 it 2%

Rho/ROCK 38 {5 5 731~ B R IK , X 5245 9 PN Bz 4
JOE 2R, TMP B GR35 AT o il PR 52 56
S tELR (AR LPS 1755 (4 PN B2 240 B 461 47 R 4 g
HOLEE R P AR A S 0E A A T AN 8 A
5 Ay AT
[ & % x # ]
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