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FHEEIEIT p38/MAPK i & iFi=
BRI E LR B R Bk MLCK Rik
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WE BM TI5OLH el p38/ 22 FIG L M
VARG MAPK) 38 520 2h KO AL 8 Ak ( AS) Sy 32 30 ik
B ANMIVUEREE PR B O ( MLCK) RRik. F7iE H57 AS
GUBAY KT VE > R E R BEPLSY R 3 4 IEF X R 5 i
R G RE A . 15 X B 1E 1 BRI TR AR
RV S H R 4 H = M iRRH R 33, 12 85 2 i v v S iR
[EEE( TC) =k H i ( TG) Jlisr iy 28 Ak, (A IR ARk — HRrer
(HE) et Hrbash KBRS 45 A8 1k s 2l 2k 225
WS G LAY 3 gl ik I MLCK (%) 434 A1 15; Western blot
TSRSk IE MLCK 7K & p38 & H ki A8fb. &R
FRIESL AS B RS TR RIRE 12 M LUG, 5IEH
X FREAAH LY, 1f 3 o TC 3785 ( P <0.05) , TG A s, {522
SRGEIE X KRR AN ) K 5 30 ik o5 4 BEHIE
B, HE Y €6, 89 7 155 DR AR 8 2 G 3 2k i 45 P9 2 200 i 1] it B
I IO KR ED L IR A0 M, P RE3G JE B ; Se e 24k oR
F PR MLCK 32351 £2; Western blot I 78 31 ik p38
BEER ALK T3 38 (P <0.05) o i MG H W2 J5 , 1 P i
WAL TREEA T T B, MLCK 3R I5 7 BT T B, 3 ik p38 iR 1k
KPHFTRE(P <0.05) o &8 J6H 5@ nl gl i p38/
MAPK 3 J§52 0 AS Gkl 3= 3l ik Py B2 4 MLCK [ 253k .
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WAk, 5 N M ( endothelial cells, EC) 242
FHE, A EC 7= A8 a0 PR YR 4 410 18] B P B, i
BB RS BRI R

JEH FE B TR H R iy — R v R
S BT P AMIF T ) 2 e R A I IR
PRMLAG 7 T A — & ROR, XF AS BB IA A £ , SR 10X
HAKPEENR 7AW T . R
Faadt AS SRS ARIITE AS JE UK e F b o6 H A
JE ST p38 /MAPK Ji B8 2 S 06 1 AS i 78
FEIZ, N AS B BIIG M 259 B85 — o BEhilt o

1 #MR5ET=*

L1 el 3h¥: MEMERVE 22 R H Al A IR
B REREEN], LB, (2.4 £0.5) kg, HIEH SRk
IR JeHEEW B EEARE RV PR A A
JEFE s e B 2 A il Al o R A\ (AR
%) ; 24 MIERIE I B 65T LR A 75 p38 HiiA.
pp38. B-actin Hi{AM [ 3 [F Santa Cruz Biotechnology
23] MLCK $TiR I i € 6 Sigma 24 w3 =Wt H il
JOEL i P 00 3 5) 6 W) T VL AR TR A2 W AT BR Y
A); BCA g &0 & ECL & 6HI H FilEE =~ R
EWEARLN T

1.2 EENEE  Hr 7170A B4 [ 344/ Hr i
( BARHSZAT) s 1K FA 2004( R %R
IERA PR A KRR 5 $ % ViRl ( DY Y-
408) . #L ¥k X DYYH0( ECP3000) ( Jb5mt/x—{X 4%
J7) s TGLA8R A E DAL BRI U A H]) o
1.3 7%

1.3.1 AS et Alegsd s MEMEHPE 22 Rt
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1.3.2 4Rk®414& 3% L0 L2 shY, &
BB PKBUAL, B0 M3, —20 CLAE& ), Tok b4y
B EhIK, PBS FEUE, — &R0 Fsh Ikt K BRI
JE T A, 5 —8 5 - 80 CLRfEE&H .
1.3.3 mfgeyml 2 ffH4A A A,
JIT AT I R A L 3

1.3.4 HE #¢& PIFBEE 2K, 7AK Y 3 min,
JKPE 2 min, 1% Eh2 534k 3 s, 7K 15 ~30 s, f7
ZTY 2 min, KPE 1 ~2 5,80% Z,BE.95% Z,BE( 1) .
TerK 2B 57K 30 $43 mina7 min, I ZE( 1) |
TR ) B S min, hYERISE S BT
g

1.3.5 fygmibskten MLCK 9 &% g
ATEEY) s HORUR I 2K BRI R 3% H,0, R E
5 ~10 min LLJH B P9 U8 M 2 S fL P g, PBS ik 3
min x 3 K 1E 5 A5 ZH0sh P ok U5 0T TAE W,
ZEIRBEE 10 ~ 15 min, {50 52005 I Y H R
H—HAHEAER 37 CHFE 2 ~3 h,PBS #f1{k 3 min
X3 U T hnkRIC — 41,37 CHFE 10 ~ 15 min, PBS
Y 3 min x 3 Y, T I0BUR bR ICEE RGN R TAE
W, EIRMEE 10 ~ 15 min, PBS #1{% 3 min x 3 IX;
DAB g, BH e Ao

1.3.6 Western blot x4 p38 Bk v & MLCK %
8 F AT ALUBRASTE VK L B AR, BIF S 2 21 L
HHL,BCAEEAE RGNS 4 x A LS
WA 3 LiRG. WhK&ES ~10 min & H. RN
Pk e B Ji FL Uk ( SDSPAGE) HL%% %8 PVDF i |- $t
PFGLIARZE & £ PVDF BEEER: R H0 ), i —
i [p38(1 : 1 .000) .pp38(1 : 1000) ,B-actin( 1 :
1.000) \MLCK( 1 :1000) |BEATIFE , J5 UEH, 0
AZPL FEHUR 1gG HRP( 1 2 1 000) | AT E )
Ve i ECL it & Wit

1.4 Zit=438  Frf SCmEdE R H SPSS 16.0
GRS, F v + s 6%, 4[] it e b
FHPLH 205 220871, P <0. 05 2= 54 Geit2p i L.

2 HR

2.1 FHEFEX AS #3241 iE 5 B E B ( total
cholesterol, TC) . = fit H i ( triglyceride, TG) & =
RIS e IR B 2 g 0 ) IR ZH AR B IR [ P
( total cholesterol, TC) . = [t H Ji1 ( Triglyceride, TG)
B 2 A G E R (P <0.05) DO #E
NSRBI M L TC &8 P, 25 A S+
(P <0.05) TG AR BT F I, (FL2 5 45 1 2%
B WE L

*1 KHAEMNSE TC. TG EEHLE( mmol/L, n=6,x +5)

BH  EEXMA O mIEEE tHREHA  FA
TC  1.0320.38 68.56+4.78" 52.90+9.3* 118.540
TG 0.40+0.21  9.16£2.57%  6.45+2.68 12.081

SIER A M AR T P <0.05; S5 IeRI4H A *P <0. 05

2.2 RHEEIN AS XEHRANHEE mIBKE
12 JALAG , 5 1E 5 x5 B AR L, w8 BE A5 78 21 4 3 ik
BEA W) 5 A £F AEBETL , PN -1 5 B R 32 B IR
ZOUHFIEIRIT G, AS BT B MGE, WK 1.

2.3 HE @R HE 2581 B/R 8T IE# XTI
L RRESE R, N B 20 T 3 42 s T s i A R 2
D PR R 9 R 40 PR 1 EL 2l ik oA ) 2 14 T2
6 H R A AT DL A G JEE AN B 2, SF- 9 L0 P 5
7, ULIE 2.

2.4 XHEFEX MLCK RizH

2.4.1 SR Em g R heEdgit
SEOFIET UL, IE R OW BRZL MLCK 23k & b, &
FIRIRE 12 FILUG , S BSR4 A] W, MLCK R385
W2 SR R S KEE R N IR SR UZ
TG H B 2 7] W, MLCK 23k B @ /b, VLI 3.
2.4.2 Western blot 3x#m Z&  Western blot 45
R, HIEE XA, 45 TR ke 12 FLE,
IR ZH MLCK SRR B R w10 H 46 6 DG H
FOE 4 24 a6 H R 8 4H MLCK 3R 38 7K - i %
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£t MLCK kK0 4T; ac IEH W AL b: B IER AL o
SeH R S IER A B4 g T P <0.05
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5K, IEH X R p38 WM Ak b, = BRIk 12
J G, e R A2 p38 WL AL AR W] S 45, G
FEH T p38 B AL AKVA i TR, UL S

3 it
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A: Western blot KMl 454 p38 #fR LK F; B: Western blot 45l

20 p38 BER/KTFGIH /00T an IET X HRZ; b: mARMAIA; o
JEH B AL 5 IER A B T P <0.05

505 R il R U RR 2 AT A A1 AS 2 4R
21 Y2 ARk, X AS 1 5 9 HL R O BIF 5 8 AN 1)
B R TRBL -+ 43 5 2 A R G R A 22, Tl
PRI B2 A5 BTG 254 -

FUUER 5 11 4 5 AR PRS2 V42 0 B R 5 O 5
A 22 A BRI B, T 5 SR BEE i MLC
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MLCK () Zfig F £ 25 MLC BER2 1k, P K 4
MBS AUBREE [ AR B AR RS, i 4 45 40 iy
W , 400 L ) O 1, A MG R . R B Y
HE IS EORS BT 005 P 2 W SR A A S UL TN
BT, 52 4 M DR S0 AR SR B W AN, SR JE R
FEAZARA T T A WGBS IR B8 05 240 e U5 1 v TR 2
ML AR E AS (R JE . AR BN, fESL I AS
IR SRR S L IS N B 2 AP L2 MLCK
HY IR Y5 BH S ¥ 5 UL 4E 7 AL i i MLCK
FIR MYIGTR IR 2 MLC BEFR AL 1G58 , 71 LA B i
45, TR v WU 38 Az 1) S0 # F SR AR, 7 W i o
T V- I 96 VR 440 i

MAPK J& T 22 | 552 FR 6 1 th— RSN H
T S L TR AR A B ) SR s N, 7 25 Tl i 7N
Gt CHEH. HRtC A2 4
2% MAPK 3 % 4 f M5 8 55388 [ o _jun 2R
%iﬁi@ﬁﬁiﬁ%\pi’ﬁ/MAPK i L N ERK 5/BMK1 i@
1 Horp p38 /MAPK & MAPK 3 % H He 42 T Y
— AR o 4 ARIE IO S B 2B B MAPK %
16 1) 1 g ( MAPKKK) —MAAPK % i ( MAPKK) —
MAPK . 37 4 Fhofil % R 2 R B4 5 NF«B 1 1k,
PETTE 2 P R T ik .

AFFEAEEE ST AS AR FE Rl [, il i HE 4
I A 2= T ik S Western blot A MEZE 25T
FNRIRE G IR T R 2 i PR 40 i, MLCK 2235
B2, 2O H R IR YT IS IR 40 ML b, ML-
CK Fih T %o [AH} Western blot i 7~ p38 7 i IR K
B5 BRI B 2O H RUE 46 24 e R IR
AKEA I T B

25 LTRSS HEN G H 5 e T el i p38/
MAPK i %45 MLCK ()32 35 , s AS By 28
TR (RN 2 — 80k, il an ik 28 5256 oo A
p38 RS HER I 5 HEAT IR UE, 1M 6 H R R S i i
1k MAPK 3 #% H i 0 i At L 4% 58 B% 8 4 e 3
ik MLCK (#3835, iX S8 8 A o T — 2B wF 52, LAAE

o AS BRI IA SR ACH Y R A0 24 G 1L 4R AR Y
e -

[1] Daiber A, Steven S, Weber A, et al. Targeting vascular ( endotheli—
al) dysfunction [J]. Br J Pharmacol, 2016. doi: 10. 1111 /bph.
13517.

2] HMbK, defepk, B, 5. AR K@ p38/MAPK {5538
BRI oxLDL 5 5 AN 10 0k P9 B2 48 MLCK 9=k (1] %
BRI S22, 2008,43(1) + 16 -20.

[3] Gupta V K, Fatima A, Faridi U, et al. Antimicrobial potential of
Glycyrrhiza glabra roots [J] . Ethnopharmacol, 2008, 11( 6) : 377
-80.

[4]  Yokota T, Nishio H, Kubota Y, et al. The inhibitory effect of gla—
bridin fromlicorice extracts on melanogenesis and inflammation
[J]. Pigment Cell Res, 1998,11(6) : 355 —61.

(5] LiD,Singh R M, Liu L,et al. Oxidized-LDL through LOXH in-
creases the expression of angiotensin converting enzyme in human
coronary artery endothelialcells [J]. Cardiovasc Res, 2003, 57
(1): 238 -43.

[6] Williams J K, Sukhova G K, Herrington D M, et al. Pravastatin
has cholesterolHowering independent effects on the artery wall of
atherosclerotic moneys [J].7J Am Coll Cardiol, 1998, 31(3): 684
-91.

[7] Chen C, Tao T, Wen C, et al. Myosin light chain kinase ( ML-
CK) regulatescell migration in a myosin regulatory light chain
phosphorylation-independent mechanism [J]. J Biol Chem, 2014,
289(41) : 28478 —88.

[8] Birukova A A, Tian X, Cokic I, et al. Endothelial barrier disrup—
tion and recovery is controlled by substrate stiffness [J]. Microvasc
Res, 2013, 87: 50 -7.

[9] JiaZ, Zhen W, Velayutham Anandh Babu P, et al. Phytoestrogen
genistein protects against endothelial barrier dysfunction in vascular
endothelial cells through PKA-mediated suppression of RhoA sig—
naling [J]. Endocrinology, 2013, 154(2): 727 -37.

[10] 22 5, 38/NT.. MAPK {55% Sl 5 0] SR R i i (1]
AT, 2000, 52(4) @ 267 -71.

[11] MaoJ, LiuJ, Pang X, et al. Nicotine induces the expression of c—
reactive protein via MAPK-dependent signal pathway in U937 mac-
rophages [J]. Mol Cells, 2012, 34(5) : 457 -61.

Regulation of glabridin on the expression of MLCK
in endothelial cells through the pathway of p38/MAPK

in the artery wall of atherosclerotic rabbits
Wang Ganxian, Wang Yi, Ding Junli, et al

( Laboratory of Molecular Biology, Dept of Biochemistry, Anhui Medical University;

Key Laboratory of Gene Resource Utilization for Severe Disease of Anhui Province, Hefer

Abstract  Objective

230032)

To discuss whether myosin light chain kinase ( MLCK) in arterial endothelial cells was
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BEBHEMAMRLERE BABMEREMAERNR

s, Eehe, A

WE BB RO RSN 2R B R BN e
M2 BRI L. Fik  WOER 242 BRI IR 43 B3 0oRG BT vb
T, R H Vitek2 Compact 4> F Ak M) R Goxd HL 4 e Ik
Fr 20, i 26 00 IV i 15 R T 24 18 Ak A 1Rk PR
KB LA 19 A 4 18 X e Ath 15 7 11 56 2 15 7 149 24 1) fUsk
P, BN T 245 SR 2 R Hodge 3056 &% EDTA Blpla] {55
R i 75 B 045 Tt ; PCR ARG I Bk 75 25 05 T JE (R blakpe < blanme
blaimp blagimblavim blaoxa23 J#B ] BN M K i 3 (X
blaveb  blaper . blatem blashv blactx-m  blactx-m=2 - blactx-m-9 ,
FHPESS RE4T DNA U7, BLAST LU X 2 JE R AL . 45 R

AR IR 19 BRANTE X 56 B 55w  JEA 35 e ~ 2=t R 2R
PV SR TEMRAR Sk AN A Sk FWE T 4 AR 25 , X 3 Jie 1%
T 18 BRI 251 Bk rh s X BRI B 42 AR AURs X IR K72 R
TURARN 57. 9% 5 Z A1 55 3 BUBF A 30% ; X 3k 61857 30
SKABABRE L ALMEE HUBCR AR 20% ; 72 E U B Rz
AR/ th s £ 4H SRR P AN 2 10% 5 2 B Hodge i3t 56 FH 1
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H blanme- blaimp « blagim- blavim % 7 55 1 i 5% K } blaveb
blaperblatemblactx-m- blactx-m-=2 #] 1% BN WAL EEREA o
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I reaia YN O AN R e S L 3 s
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R I RIB T AR R R KT
YR 25 ML A2 2 ( 7= 2k BN I R T 41
REE s F R % S s AN HEDL B B3 i e ik )
RRIFE X 1 75 25 40 STt 205 TR V0 3 T BN T e
S5 24 5 DR B 100 R AT VR 2, Wk B LT 25 L

accommodated by glabridin through the pathway of p38/MAPK on atherosclerosis( AS) model rabbit. Methods

The AS model rabbit was set up and New Zealand white rabbits were randomly divided into three groups: normal
group , high fat model group, glabridin group. The changes of serum lipid components was analyzed in model rabbit.
The ultrastructural changes of rabbit arterial wall was observed through by hematoxylin-eosin staining( HE) . The
distribution and expression of MLCK in rabbit arterial intima was measured by immunohistochemistry. The changes
of MLLCK and p38 phosphorylation in endothelial cells was surveyed by Western blot. Results The establishment of
AS rabbit model was successful. After being fed up with the high fat diet for 12 weeks, the atherosclerotic plaques
were observed clearly. And compared with the normal control, HE staining showed that the gap between the endothe—
lial cells was gradually increased ,and a large number of foam cells were formatted. The expression of MLCK and the
expression of p38 phosphorylation was enhanced in the rabbit artery tissue. After glabridin was added into the high
fat food, the expression of the MLCK and the p38 phosphorylation in the artery tissue were decreased. The level of
aortic intimal lesion was certainly lessend. Conclusion  Glabridin may regulate the expression of MLCK in endothe—

lial cell of AS model of rabbit artery by the pathway of p38/MAPK.
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