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RhoA/ROK EH EM R AT
P TS

TkE XB GHXe FhkiE BES HEE Hik-—

fE&847:100044 EHH AFRREARBERLEFL(THSE #hk—)
100050 LW, EVMEHAEZHRILALEER CEPO(ERE)
100043 JERW , EBEMKEMBLAFRERLEF LIS FXE BES BEHD)

(FE] B8 2578 R (diabetes millitus, DM )Xt 47 LR 31 Bk 3 BS B 45 R (coronary artery bypass
grafting, CABG) /8% ¥ ifil ¥ RhoA/ROK %35 A9 W & Bt RhoA/ROK i B 76 #F il B % 75 0 A9 4 I ML
it R A B AR 0 LA BT SRS IS RERRIE, K% #B1T CABG £ E 14 41,3 DM
M3k DM BEE 7 B, R o BUH B 4 49 B0 5 B2 50 MK (radial artery, RA ) 3L/ 315k (internal mammary artery,
IMA)) . K B2 # BK (great saphenous vein, GSV) , 32 F f&#h il % 55 % i 77 % , 8 9 A 3¢ RA .IMA .GSV % %
% £ B2 % (phenylephrine, PE) . Z. Bt AE 8, (acetylcholine, Ach) & % 3 #5./R (fasudil ) B9 ) i , % B2XT RA I-
MA .GSV 4> 5 #47 RhoA %4 £ % RhoA ,ROK mRNA ) RT-PCR %, &R 53k DM @, DM
4 GSV ¥ PE Mg 48 R 18 3% , X Ach #l fasudil B9 4F 3K R B0 57 , B £ S 194 Fi i3 8 X (P #<0.05);
RA #1 IMA 3% PE Ach il fasudil #) 557 75 7 41 (] 2 5 ¥ 40 2 B X (P 39> 0.05); 54k DM 4 3%,
DM 4 GSV 1 RhoA #iki¥3R, H 2% B A St L (P<0.05),7 IMA .RA .RhoA EiA B4R ERY
EGE i+ B L (P> 0.05), DM 4 GSV RhoA #' ROK mRNA A K ERE DM A B EABHLERHE
Ziit% & L (P#<0.01);RA.IMA # RhoA .ROK mRNA RIAWMHAERYELH 4B X (PH>005). 4
it DM B GSV RhoA/ROK #iAH 41, RA . IMA & RhoA/ROK ik X B B354k,

[X@F]) Heahhk; LAashhk; Kk# bk ; RhoA/ROK & B¢

The mechanism action research of RhoA/ROK passway in bypass blood vessel with DM
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[Abstract] Objective To analysis the influence of DM to the expression of RhoA/ROK in bypass
blood vessel of patients undergoing coronary artery bypass grafting (CABG) and the mechanism of action of
RhoA/ROK passway in blood vessel lesion, and to provide theory foundation for reasonable choose and lesion
prevetion of bypass blood vessel. Methods 14 cases patients including 7 DM and 7 non-DM undergoing
CABG were recruited. Matched segments including radial artery(RA), internal mammary artery(IMA) and great

saphenous vein ( GSV) which would be discarded were obtained from these patients. The response to phenyle-
phrine (PE), acetylcholine (Ach) and fasudil of RA, IMA and GSV were tested by vascular circle perfusion in
vitro. Matched segments of RA, IMA and GSV were tested for RhoA expression by immunohistochemistry, for
RhoA, ROK mRNA by RT-PCR. Results The contractile response of GSV to PE were higher and the relax-
ation response to Ach and fasudil were lower in DM group than in non-DM group and the differences all had
statistical significance (Pall< 0.05).There were no statistical significance in the difference of response of IMA
and RA to PE, Ach and fasudil between the two groups (Pall> 0.05). The GSV RhoA expression in DM group
were higher than in non-DM group and the difference had statistical significance(P< 0.05), while there were no
statistical significance in the differences of IMA and RA RhoA expression between the two groups (Pall> 0.05).
The levels of GSV RhoA, ROK mRNA expression in DM group were higher than in non-DM group and the dif-
ferences all had statistical significance(Pall< 0.01). There were no statistical significance in the differences of I-
MA and RA RhoA, ROK mRNA expression between the two groups (Pall> 0.05). Conclusion The level of
GSV RhoA/ROK expression in DM group is higher than in non-DM group.There is no significance change in
the expression of RhoA/ROK in RA, IMA,
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¥ R 9% (diabetes millitus, DM ) & 5 B R 5h Bk
EHBH AR (coronary artery bypass grafting, CABG)
BEARMEERR, Bt DM B#1T CABG Rif
PriEMEEETEE, AL RIEX DM i 5)
Bk i 3 50 7T 8 R B AR Tk AE, (H I B
# A+ 45115 %# . RhoA/Rho # & (Rho kinase, ROK )i
BB M P RIAREEAT S5HNEERER
4 RS ARIEE SrAL BB R % TS Bk
R RRILE S R IEEEERA, SiLRrag
7~ DM R% ROK ZFE #ikH] B #5% , M ROK M
FATAEREROERTHFER, hit, #Y
RhoA/ROK i % I BE7EAT M B /R R HEER

DM 2/ Z W AH M E ROK Fik HAi ¥ A 1F
2, A XHEETHT DM fildE DM BE M E RS
Bk (radial artery, RA) ., %L M 30 Bk (internal mammary
artery, IMA) , KX B3 & Bk (great saphenous vein, GSV)
RhoA/ROK XM EF  HITERNH, Al KRES
T PRI B AR A AR E A LAY | B BE MR
&, FHRE IR I E R AR R SRR KB
1 #EREHE
11 EAVH #2006 4 5 A F 2006 4F 12 A
FHEOINEHER, REKERIEL R Z RGN
% 71 CABG /£ 14 ], Hh DM A1k DM B & %
7B 43~75 & P ER(58.93£10.7) 8 R
BB F RA IMA GSV &4 5~10 mm, i A BEAR
MY EZEROMELYIRT, SF B R EHEMR
GRS R R E RN IR-2 513§ £330 bR
BERY) BB E, RAERT WEZY 240, H
BRAndE:1, RPIMESINEREE. FHBKRLE
W2, B S RBERRm KT B E 3 KRS RiE
J7H DM BERAFRAKERENEE 4, RAH
BB E S A REZ W RA IMA .GSV
HKELFY & B9 7 B ;6 .RA IMA .GSV fR AR EEH
#l,
12 F&
121 #HH4AMERERRE FBEEN RAL
MAGSV % 14 B, £ 10° mol/L X% LR &
(phenylephrine, PE) & i i & 1t , X F 45 %K 1 <
1 g WM& H A ETEE, R, FTRBECA RA IMA
GSV & & 14 W T A .4 514 F 10~ mol/L PE 1
10 mol/L Z Bt A B (acetylcholine, Ach ) K i) = Fb ifi
X PR Y MW B N B K AF R R, B 107
mol/L PE M4 M E &, Bl 107 mol/L~10" mol/L
AR (fasudi) X = Fp i B B9 4F HAEH , iB R

E-RB#iIZR, UL PE %S 88 K808 B bR v
100% , LA il B 3k S BB F 7R , A0 R 5 ; Ach X il B
RGP 5 B R EF R B (%) R, BN Z J5 o %5 Wi
BTHRBEESMARNBEREENE S, KB4
Bk W 45 5 5F 7k B — 2k B 25 Y1 R B N EC,
F W8 fasudil XF = B K& KAER

122 mMEHALREHLE mRNA BT 14 4
CABG B##7 RA . IMA.GSV =# Mm%, ()%
ALY, A H 3% H,0, KiEREETELD
B, Z2REEREN 9, AM3IYIEYnEHH,
RIEMAH A RhoA (GDP/GTP 44 EH)(EE
usbio A 8]), ZH ABRT AW EIRICERME
¥ ,DAB B, FRYES S b 40 Mo B 5 B R e iRUAR 48
., NAMSAREEITRE, RIEEFEHME
TEAMRAR="HRE, KAEXEG R
BEMEHE BB AEE, BHZRK0F
¥E, (2) I B RhoA ROK mRNA ikl . F
Tripure X FI R BUAL 5 RNA, AIREARE NS
Z RNA @i E & &, FFA RNA B A260/280 H7E
1.8~2.0 Z [8], Fi M MLV 3 % % B8 #48 1 89 RNA 3
§:3% %4 CDNA, L CDNA N##Ri#4T PCR ¥ ¥R
M., PCR MRS Ot L e TAYREARA
A H# & E& M., OGAPDH (108 bp) L5145 .5~
CATCCATGACAACTTTGGTATC-3", Fif514 .5~
CCATCACGCCACAGTTTC-3";@RhoA (244 bp) L i
5|47 .5~ACCAGTTCCCAGAGGTGTATGT-3", T iif
3] ¥ .5 - TIGGGACAGAAATGCTTGACTTC -3° @
ROK (512 bp) L # 5] 4 .5°~GAGCAACTATGATGT-
GCCTGAAAAAT -3, T # 51 ¥ .5 -GAT-
GTCGTTTGATTTCTTC-3", ¥ %4 % 94 C 5 min
JE AT LT & #F 194 C 305,50 C(ROK) E{ 54 C
(RhoA,GAPDH) 305,72 °C 45 s, 13 35 Ik , B[R 2
8172 °C 10 min, ¥ HEF=WE 1 HEFEZERBEKE
HEAM , L GAPDH(230 bp) BLEE NN B HE,
123 SGiiteFabE R A SPSS 11.5 4 i3k 4 %1 %%
BT H BRI s RR AR
FEABREERA RE, FESFHHEEN
FRBRMELE, AR REA B Wilcoxon
%, P<0.05S AERAZITEEL,

2 £R

21 FAHB—-MEHELE HR12TRL,DM4A
A4k DM 41 161 B B FIEPUAS . M eE ok L i 41 2K
HKFEZERMBEASITEE L (PH<0.05), KR
W EZERH LT ERE (P> 0.05),
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22 MEHKARKGITEERLE DM X IMA,
RA .GSV W47 Fl 14 Jiz &F 5K D g 19 R A WL & 2107
mol/L PE .10 mol/L. Ach X} DM #14E DM 41 IMA il
RA REAIRL, 2 5 ¥ TG # 8 (P> 0.05) ; 1M
DM 4 GSV % PE i W @38 T9 DM 41, M4l
HBERA G #E R (P<0.05),DM 4 GSV xf
Ach P9 e {57 3K 2 1 854 DM AP B, 257
At L(P<0.05), 4R W& 3, 107~10" mol/
L fasudil f RA #1 IMA & 9K fE 7€ DM 4 FdE DM

HhERFHEEITFEL (PH>005), 107~10¢
mol/L fasudil 1 GSV &F sk 4E JHI7E DM FidE DM 412
2R HGHEEL (P<0.05),ECo N : (377
0.66)x10* mol/L vs (4.35+0.55)x107 mol/L, %55 1L
#4,

2.3 IMA RA,GSV Ifn % 8 RhoA % ik % s 4 fb%:
RILE RhoA BHESASLFERERIFREA
IMA [RA .GSV 1fil 55 BE p3 5 73 B2 40 I, v JB2 5 3 L 40
T £ B3 K% ML B e ik (LI 1), DM 4 GSV RhoA &

%1 DM 4l KdE DM 41— R Bk g

- - ki 3 (i3] BMI S AL TC HDL LDL TG
(%) (H/H) (kg/m?) Eit (mmol/L) (mmol/L.)  (mmol/dL)  (mmal/L)
DM 41 7 59.86+7.79 6/1 2486+134 290+1.14 496067 088012  295:057  220+1.24
3 DM 4 7 58.00+12.53 710 2547197  1.76+057  5.24:091 0882017  3.02:072  2.48:0.51
Pl 0.745 0.708 0.509 0.035 0.510 1.000 0.856 0.587
F2 DM4AAE DM 4 — v e b
e 1 Besh K Pk i 27 URHE EGLFR R e ¥t
(mmol/L) (wL) A (%) (n) (n)  M#FE(n) WMAEHE(n) BREEMMA(n) ACEI(n) N (n)
DM # 6.55:1.28  10.19:3.32 7.2210.58 4 7 3 7 7 7 1
4E DM # 4.88+0.78 8.03£2.54 5.71£0.29 4 6 5 7 7 7 1
Pl 0.013 0.197 0.001 0923 0777 0054 0925 0.738 0.857 0.729
%3 PE.Ach 4 DM #19E DM 41 IMA .RA .GSV FZ [ . (x2s)
IMA RA CSV

£ 71 1l %

Ach(%) PE(g) Ach(%) PE(g) Ach (%) PE(g)
DM 4 7 78.8429.66 2.040.76 67.73£14.37 2.86:0.42 32.717.84" 3.31£1.03"
Ik DM & 7 76.21:17.64 1.88+1.32 724741881 3.80:0.98 57.49+9.31 1.98:0.67

. 53k DM 48 P< 0.05

B 1a GSV(1F DM)x400

B 1d IMA(DM)x400
@1 DM 3E DM /B#& IMA RA GSV IfL ¥ 8 RhoA HHREANEEL
7 :RhoA B (1R S S 5 R AR, 16 IMA RA GSV LB 88 P B4 o0 P IO AL IR IO K BRI Wi kom MRS

H 1e RA(3E DM)x400

B 1f RA(DM)x400
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HEAWRIEE, SEDM AR ERALIT*E
X (P<0.05);RA IMA RhoA AWM Z A ERHT
Bt B L (PH>005), WES,

24 DM 4 A13E DM 41 IMA RA.GSV Il 45 B
RhoA .ROK mRNA Rk KV 1L SR BRDM 4
GSV ' RhoA ,ROK mRNA #ik7KF 2 %% F 1k DM
HHERYEFITHE L (PH<001), RAIMA
RhoA \ROK mRNA 33AKF P41 th 82 % 5 3 K5 it

FEX(PH>005), (RF6,MH23),
3 itig

RhoA/ROK i 38 i ¥ 17 F 1 LW 4 . 2
B IR REMERNRAES SRR &
I B oL R A A R A KR 4 SCHRPHRGE | R
ROK 0y 551 T B . 22 ff #5F 1 4 442, H 55 A sh P ¢
B R ROK 100 i1 58] AT ke 28 # ok o 1 o F i %, 42
7~ RhoA/ROK i P& 7E 57 I A 28 o R % E 2 A

® 4 fasudil *f DM HIdE DM 41 IMA \RA (GSV &F 3 #F il B H. 4% (x5, mol/L)

5 ik IMA RA GSV
DM #H 7 (3.06+0.43 )x10° (5.93+0.38)x10* (3.77£0.66)x10™"
4E DM #1 7 (3.1240.39 )% 10" (6.04£0.42)x10* (4.3540.55 ) =107

" 59 DM 4 H$,P< 0.05

#£5 IMA.RA.GSV M5 RhoA ik & sl 4 1L 55 B Ho 4% (xs)

A5 1Al ¥ IMA RA GSV
DM # 7 12809.4+1999.9 24661.2+£6272.1 23224.9+6405.9"
DM H 7 15060.0£2484.7 26.19.4+4163.5 16461.2£3312.1

i 59 DM 4 4%, P< 0.05

6 DM AE DM 4 1f1 7 B RhoA ,ROK mRNA 72357k 8] e 82 (245 )
RhoA/GAPDH ROK/GAPDH
Fib| 3
IMA RA IMA RA sV

DM # 7 0.70=0.22 1.13£0.19 1.40+0.30" 0.78+0.49 1.13£0.22 1.35+0.39"
4E DM #H 7 0.72+0.13 1.06+0.08 0.70+0.18 0.71£0.33 1.2240.45 0.63+0.43

i .'DM 41 54E DM # K4, P< 0.01
Marker

bp

3000
1000
500

250
100

B 2 DM.3k DM & IMA RA .GSV ifil ff 8 RhoA RT-PCR =%y ¥k Fd
B 6 KRN R 41 I RhoA fE4E DM M4 GSV \RAIMA B DM M % RA (GSV .IMA #3577 # i ok &

Marker
bp

3000
1000
500
250
100

B3 DM, 3E DM B EE IMA RA GSV Il 78 ROK RT-PCR 74 i ik [
ik B b 6 %4 2516 45 U0 ROK mRNA 76 DM L% GSV ,RA.IMA & DM % RA .CSV.IMA rh k=8 ik R4
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A, BHROKEH DM B L35k RhoA mRNA %3k
TKEHE N, RhoA BRI, A CEPHRE 2
& DM R/ 3h Bkt ROK 40l 37 Y-27632 B9 £F 3K
R B335, 7 RhoA/ROK & HE7E DM RS
. RETESA,DM £ CABG REEPEREARM
EEMRZE, HRoARK BEREEFS5 DM &%
CABG ABEHEARREBXERIMAEE,
ETHRESHWLRLER, AXHRFITT DM
#13E DM £ ZH Mm% RhoA/ROK KA E R, Bk
I8 F 5K 3% & B, 53 DM 4t , DM 4 GSV
X PER#FHAMERERNA BEWM, DM 4H
RA #1 IMA Xt PE 5 i ifi. & Wt 48 )2 i T2 4k ; ROK
%159 fasudil XF DM 4 GSV &F K ERHEZR TIE
DM 41 GSV, T fasudil Xt RA #l IMA BI4FRIERA
% DM RAEME W, #5x DM i GSV F ROK #1h
B3 i ; #k— 25 W ZE RA IMA .GSV & RhoA #E4
et @77 . DM 4 GSV F RhoA RiAW BIE, 5
EDM AHBEFELITFEN, T RAIMA F
RhoA #iA7E DM #iE DM ZRIZR A H ¥ 8 XL,
FFE K 88 :DM 4 GSV #F RhoA ,ROK mR-
NARBAKFLEERTEDMA, ZRELHT¥E
X ; 1 RA.IMA # RhoA ROK mRNA #i&KF#%&
DM #idE DM ZHZR XLt ¥ B X, FRTRE
R—H /R DM Bt =# & XA GSV  RhoA/
ROK Fik M a8 A 4L, T IMA 1 RA # RhoA/
ROK REMINGEEMARHE, /75 DM 2HHA GSV
i 1 B 3 35 JF 8 #E K FT BB 55 RhoA/ROK A %,
ABFR9% B DM B RA.GSV 1 IMA B9 &
REE L FH A —, [FJE DM 8 i, DM B} IMA
MM RAMHENEEYIESE, R GSV KN R
ZMAXMALERFA L RAREREA B AL
WEEZRIFBAKREBR—ELE (nitric oxide, NO)
B N R-1 WA, NO % M % RhoA 7%
HERIPEF , SCERUORE ,NO B4 80 8 % RhoA
B 75 fl RhoA ROK EX MM BEAESE, B
RhoA F1 ROK HyZRiAE /M, X AT RE &2 DM Bf GSV H
ROK Rix#miyEHE, BHRAE ROK LEKNSF
NHECABREME, BE—THRAER,TES
PDGFR-( il B4 %, A X R HF WA EITEHHRE
T Rho XM HLHI, ¥ FE 4T B3 R HATIHRIT,
EXHAERER DMRETF GSV HT.4
kK HEEANEHEGETREMEATES
RhoA/ROK & #A %, &7 DM BHE &R GSV iR
B M8 Nt E , 57 A ROK M1 0) B B A B #5 Bk
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