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[ ABSTRACT] Aim To determine endothelial function and chemokine activity of peripheral blood monocytes in individuals
Methods 42 patients with
essential hypertension and 40 healthy controls in the outpatient clinic and admission department of the hospital were enrolled in the

Primary Hypertension; ~ Asymmetric Dime-

with primary hypertension, and to explore the role of asymmetric dimethylarginine in this process.
present study.  Flow-mediated dilation on brachial artery was assessed and the plasma levels of asymmetric dimethylarginine and
monocyte chemoattractant proteirr 1, and the expression of CCR2 protein expression in peripheral blood mononuclear cells were also
determined. Results Endothelial dysfunction were found in patients with primary hypertension, manifesting that flow-mediat-
ed dilation was decreased, the levels of asymmetric dimethylarginine were elevated, and the levels of nitric oxide were decreased

(P< 0.05).

pression of CCR2 protein in separated peripheral blood mononuclear cells in hypertensive patients was significantly upregulated ( P

Compared with controls, plasma levels of monocyte chemoattractant proteirr 1 were markedly elevated and the ex-

< 0.05).

expression of CCR2 protein in hypertensive patients ( P< 0. 05).

Incubation of mononuclear cells with exogenous asymmetric dimethylarginine (30 PM) for 24 h further upregulated the

Conclusions  Asymmetric dimethylarginine may promote

endothelial dysfunction and activation of monocytes existed in patients with essential hypertension.
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1.1 FEHRMIT

ADMA #7 % & 4 & Sigma /2 8 ; RPMI 1640 % 5
EZ Gibeo = & NF M F E RN W FEF; kB4
4B R (Ficoll) 1 B K &M B & W& A H R A F;
NO K &M B8 LR A WA RN B A%
. H F 1(monocyte chemoattractant protein-1, MCP-1)
RAEWE L& &KEEYHRALE; KL CCR2 &
T LA FITC AR 10 M4 R — #% W B Abcam 2
i
1.2 ARIR

2005 4 8 Al ~ 2006 £ 5 A e H E Fx |4 Ao
ERHRE R LRAEELESE(KRAKRES
WIRgA1 % B ) Fn 40 & TR ARG E (X HEA),
FH 35~ 60 &, F 43 7, % 39 Bl & M E D RTAT
AR AE 1999 F WHO/ISH ¥ W7 47 &, B £ 1~ [F] E 24
ME 3 k% JE 2140 mmHg 7/ 3 47 % E 290 mm-
Hg, HG#X e E. SHELE BRF(1 A
H2B), REAER, PELERE, FERLMAENR
¥, MnE RS, EREL, FTEFE SR TA, O
MR B H, B 5 R R RhA SlaRAEERE.Q
W& IZ 50 FAR WO JE B #8.SPECT %4 L HE L
o BRI A e E 2 4, DA K P BiE A A it
W54, EEERAEZ ]S ER T4 R E
T JF B AR R OR % .
1.3 MIRIEXFRMEZRERTRNE

ZHE TR KABE RN Y HE R &R B
Bl B T 40 1 BB 4 B B & P, A1 3000 1/min
KRB QAE L 15 min, £ B ¥ EE- 20 Ck 4
R R #AFN. Bk 100 W, A & K& A € i
(high performance liquid chromatography, HPLC) 3" |
FE M FE ADMA 4 &: B 10 WL B 7E R B ATE &
A 100 ML 47 4 1R 57 84, Eig T KM 3 min /5 #
B, 885 RS B R I M 7 AR B R A B AT
HRL(BIAE A K 0.05 ZER4N(pH 6.8): FE: WA
XM= 82! 17: 1(V/V/V); J 3148 B % 0. 05 mol/L. 7,
BR4h: FOEE Y A vkrE= 220 770 1(V/V/V), RE A 1
ml/min) , & A J5, A RF-10Ax] A 7% KA N 2%
Xt K WA ADMA #8474 W (K KK A 338 nm;
% H K 7 425 nm) o
1.4 ME—SHASENE

EYF G NO B JE Rk & R =4

iT Griess ERWM R N A& RAE LAY, A 722 5%
Bt 540 nm AL, KB AR AE A R T E H NOT
U R AR EFER T NOKE .
1.5 MmikBZMEELETF 1NE

PR RN & 9 E ok, XA Elisa 3 0l &
MCP-1: 7 & 1 MCP-1 $i & & 4 # 96 LR, 4 5
Am N MCP-1 A7 & Fo 4% & & 100 UL, 37 CHE & 2 h,
HAR 5 K, B3 Am A 100 BL BEAT — 47, 37 CIEE 1 h,
WM S K, KR4 100 VL, 37 CH X F 15 min,
I AN LR 1, R EEAR P 490 nm AL E R
KAE, 1R 4B MCP-1 47 & th & 1% 8| # & MCP-1 & &
.
1.6 BLzpBkiEB AR

FE 50 Rk PRRAR 0 e o I A 5 B 4T 5K 3 /B (flow-
mediated dilation, FMD) 4 ll: & % C#k [ 4] 7 &%,
B E: BF K E 10 min VLG, BCFEME, & k4
RB15°, RAFEBEL 5500 %6 % L 885 LWL,
BbmERFRLFHEERFEALAMNTE L2~ 5am A&,
LA % 7.0 MHz, *FBE3 Bk 2647 4\ 1 49 #, 12 30 ik
REENBEDRER, 2 & WAL ik R
HAZRD(CEEREHIAK) . BRMWKEE
F R (H I i F T sw) £ A e JE 2 250 mmHg JE,
HH 5 min, B 5 RA, % ERFENEHKAE 60~
90 s Bt B9 BE 3 f €7 Tk R #A 9 & Dy o FMD= (Dy-Dy)/
Do o
1.7 ShEAMBANMZAREN S ES51ES

FEAETLE AT T I8 R 15 mL, fm A4t
BEFRA, 8 Hanks BB, DOTE R
A A R A £ A MR B A R 4 B WK (Ficoll, th B ¥
1.077) % % 7 L . 2000 t/m A -F %2 20 min. #A
BURETABRNEkE, ESLE R, AEARE
KZBEHHRBRE BT —NETHEBELE T, A
Hank’s R B QS BN ZAM 2~ 3K, BRE L
# & 1000 1/m, 10 min. % /& Al RPMI 1640 35 = £ &
PR 1K, B EE. e 1 mL & 10% e 4 fiE
B9 RPMI 1640 & 235 s &, B4 . #AT @4k, 7
F 2% & 9 1 4, 1T 3005 4B R, VE 4B IR H> 95%
AFxh. REREEEEKE K 10° NmL, B/ F
6 FL ¥ F AR, 5% CO,, 37 CHIVE CO, 48, ¥ 3 24 h
Ja 2 W oRORE I 9 40 L, U RE B 40 R O AR A
1.8 SMEMEBAZAR CCR2 EEHRIA

41 JE o B A% 48 B CCR2 & & & 0 2 % A iR A
A HBERERFAMIE S RAW L EA, o
BT fm ADMA (30 Hmol/L) 37+ 24 h Gk & %4 8,
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6% % % W BB < 4 M, B PBS E & | A 100 ML
R (A 5% 100 AN R, BUAT CCR2 241 B &
RS0 &, im A 100 UL — i BRR 4, 4CHE
1.5h Z£#, 2500 /min # 6 min £ £ &, PBS %
% Ja A /N B 100 VL( = 40 B B A 20 1) 0
. 4CHE 1 h £4,2500 r/min &2 6 min &% -
7%,PBS #t# B m ANE 28 PBS E&, AN,
1.9 FitEDH

AL v s KT, SPSS 11.0 St stk # 47 %
WEAE, BHALKRA t %, LHBLKREAE
EHEHFEZENMH#ATRLE. WM P<0.05AAER
HEdFE X,

2 g R

2.1 BmEASITRE—RIGKEZRAIELE

PR 2H 7 A 0 AN A A b e B B e, R HE
B g AEFALE IR E 4L it % =, 4L BE
AT R o e I R 2H R S 4 P AN AT 7K s 35 {k R
M, AR B AR EER(P<0.01, £ 1) .
2.2 SILESSXRE S HEXIEFRER

i I K 4 8B 3 I 3% H ADMA \MCP-1 7K1 B &
i T e BT HER4H, NO /KSF 2 35 BRI (P < 0.05) » Al
Bk FMD #00it FE A, v 1 e 20 29 7] gk i 4
30 Bl 58 RAZ IR A . P ALAR EL, B S BKEE E  1R 22
S0 M, TN R UG B AR AE I 2H PR A
(P< 0.05), FMD BJBEZh ik fi i /v 5 &7 7K ) 58 2 ik
REXTRE AL B BRI (P< 0.01, % 2) .

& 1. REMS M EAIRR FR A E LR FRA LR

TEAR X HE4H (n= 40) FILEH(n= 42)
PR 3/ %) 23/17 22/20
FI (%) 45.3%7.5 46.816. 8
BMI (kg/m?) 22.7%2.5 23.5%2.7
TC (mmol/L) 4.56 0. 62 4.77%0. 66
TG (mmol/L) 1. 12%0. 35 1.22%0.34
LDLC (mmol/L) 2.58%0. 55 2.74%0. 54
HDLC (mmol/L) 1.51%0. 34 1.42%0.41
FBS (mmol/L) 5.07 0. 62 5.27%0.56
BUN (mmol/L) 4.76 0. 82 5.0310.91
GPT (U/L) 18.3%16.4 20.1%12.2
SBP (mmHg) 118.319.8 157.2%12.5
DBP (mmHg) 74.9%8.0 99.51+9 9"
ADMA ( Umol/L) 0.7220.20 0. 84 0. 26
NO ( Hmol/L) 24,3413 35 16.91 1. 49*
MCP-1 (ng/L) 15.93 +6.78 19. 94 18 95°

a N P<0.05, by P<0.01, 50HIRA L4

F 2. WRREMSMEHEBEIKILRE HESHELE
EERD fet B Xt 4L n= 30)

I EH(n= 29)

HAH P42 (mm) 3.2810.55 3.3110.64
RGN (mm) 3.68 0. 64 3. 52 £0. 68"
FMD 11.23% 1. 86% 6.56% 12.57%"

a§ P< 0.05, bJy P< 0.01, 5xFBALEL# .

2.3 FEXTHRRME Z R E S | B XTI E M B A% 4 B
CCR2 EEFRIARF M

WO J R 1t v L s R g e e S 2H % 6 1, SRR
AN LFE 5 B B A A B AT B 2 AT 1. 30 Pmol/L
ADMA 5% & {5 xof HEZH 40 Jo] i SR A 40 M 24 b S5, 28
Jfi b CCR2 & H R iE WA W W42 1k, $LH] ADMA Xf
fe e N\ A1 & I B A% 41 il CCR2 25 R IE 2 A K.
T g I 2 26 3 470 ) o B A% 40 e CCR2 2R Rk A
S ETAHEAL, 30 Bmol/L ADMA 1537 24 h jGi#k—3
TRk AN CCR2 IR A RIA( % 3) -

®3. EMMRE_RESRERINE M AL CCR2 B
RILHIFME

5 M CCR2 FEH X
X REZH 21.34%1.16
fet FEXH I 41+ 30 Umol/L. ADMA 22.43£1.08
e I 20 25.63 13, 44
i 1fJE+ 30 Hmol/L. ADMA 30.90 £3. 96"

a N P<0.05 S5XIBALE, bR P<0.05 5HEilEabis.
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5 B2 b A, i R B A IR ADMA 2 T
i, SNk TMD 3% BEA, 6B & i R B R
R AR B S A PR 5 RCRE BT BRI COAFTE P T REAN 42
NO J&2H -/ &R Z NOS L& Bk, Bl N2 —Ff
WIRTERT As 1905 ; ADMA Jy N U5 1 NOS #101i] 71,
HIHINO & B, & W BB s ERF. B
BoR, SNE 45 T ADMA AT BE 5 3041 P9 R 41 g NO
(RIZE i, 3G 4E0 B EH S TR 8, NS Y B 4 IR 1 3
EE A R AR T AR B SR 0 A R 40 B, ADMA
Tk $88 R P T A (DR B 43 N B R BRI, R
fENO £ SN R xElY . AR M
T JE R s L 7 20 4 v I e R o of R A
KA o I 22 2% 1f R ADMA 7K F3 8 BTt
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P 253 SR T A A e & KR A 40 4k P s I A 2R
W T8 D v 7K R BT A2 4 PN Rz 44 A R i ADMA. 3
HNTEIs 6 fi%, FHE i ADMA 451 S 30 NO & R/,
ik A Rz i, A 2 WcHE D =5 ifL . 5 ADMA B R [
SR Ak R e R AR iR Y . IR R R
TR £ 2 0 ADMA T 755 F) T A i A 4T AR R
7F 1(vascular cell adhesion molecule-1, VCAM-1) Fl
A I A8 R -t A B B s, R AR Rk —
AT N BB T ML N B L R SRR i DA R
338 5 S RE 20 M5 P B2 T R BT . BRI T AR AD-
MA T] B T —Ff PRz ST AL 1) 3 i N 2 454, 4k
T AV 33 A 4T M B 1) 52 453 350407

R IR F MCP-1 764 P % 4R 41 3476 58 K 19 15
SHAZ. BN R A M EE R E I ThEE. 1
MCP-1 FI{ERR, FE3 o () S k% 40 i 5 P 2 4 R
B, PRHERE B 2> F R, S 5319 K RE R, B
B MR AT o MCP-1 7E I BEHR R T il R A B 22
VEF, WEFC R B As 3 k9 MCP-1 Je H 327K mRNA %
KRB 78 B Wistar K B i ik E 55 MCP-1
BATE [ PP ORI R AT VH B MCP-1 512 A B34 41 i 58
£ . CCR2 #& MCP-1 Hy%F 7 24K, X3 MCP-1 |
YEF AT D, 7 CCR2 ZE R b/ B, M Bk &=
CHESFHREZERARBEMNEELELF T4
W' . FEURTIT S I LE AR UAE R, R R A
JMAEAI CCR2 mRNA Fiki ' . DA LA &5 R %
B MCP- 1/ CCR2 X X1k Kl 1 2 4t R B0 TR 12 As
MERZ R RAEREREZEER . KRS R
TEAR AR FH B 26 ) 1) R R 1 e L 8 3 If 3R
MCP-1 7K~ B 2. 34 B0, &b JA if 5 4% 40 il CCR2 Rk
A S R, B e I AR TR I I RCRE (I
PRI 2 1 B A7 1075 58 RE 73 28 R F A% 4T i 1) 3
1k

PR SZ A5G B NO i/, T NO A il S A% 41
JL55 P Rz 24 RS B 00 4R L P9 B2 2 BT NO- [ 982>
AT NP R B . DA OB R TR, RS R
() BAAZ 2 JfL AT PN 2 4 ifS, ADMA. 27T L i 5 B 4
PR R R T 52 R i 3Rk, (R B A% A R 4
BRSBTS . XRS5 B NO B 76 S AL A% A
J 55 5 B A A0 P 4 RE Je B R A RS o L Y AR

e AHIE TR B, 1 PR R 296 97 1 i IR N,
ADMA ] B b4 ) i b B A% 40 i CCR2 (R H R
1%, (Rt AR A AL, DR TR s i s B8 I v v
IKFH) ADMA FTRE(ERE As B R AERK R, (HIX — 4
WA T RIS A BE PRI PRI it — PR S

S 2, BT W R O ROE (90 JiR A A2 e I s 5
B AR A B AR N B2 D REAS A4 A I oA 20 M v
&, ADMA 7 e e 2t m I s 2 A 2 Th e AN I K
AR LR B AL R T AR R GE
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