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Vasodilation function and its relation with nitric oxide and

endothelin-1 metabolism in hyperlipidemic patients
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[Abstract] Objective To assess the changes of endothelium and smooth muscle function and investigate their
mechanism in patients with hyperlipidemia( HLP). Methods One hundred and twenty-three consecutive HLP pa-
tients and 32 normal controls were divided into four groups: control group and HLP groups(including hypercholester-
olemic group ,hypertriglyceridemic group and mixed HLP group). High resolution ultrasound (HRUS) was used to
measure the diameter velocity time integral (VTI) puise index(PI) and hykeremia time(HT) of right brachial artery
at rest, after reactive hyperemia and after sublingual nitroglycerin. The endothelium-dependent dilation (EDD) and
endothelium-independent dilation (EID) were compared. HT was firstly established by our laboratory. Serum NO and
plama ET-1 were examined with Griess method and radioimmunoassay respectively. Results EDD and EID of HLP
patients were obviously lower than those of the controls respectively (10,343.2% vs 5.7+3.1%,5.443.0%,3. 2
+3.4%,P<0.05; 19.245.3% vs. 16.145.5%,13.6+4.9%,13.4+4.6%,P<0.05),EDD in mixed HLP group
was lowest in all subjects. HT in HLP groups was shorter than that in control group. There was no difference in HT
among hypercholesterolemic group ,hypertriglyceridemic group and mixed HLP group. NO values were lower in HLP
groups than in controt group and was lowest in mixed HLP group, ET-1 was significantly increased only in mixed
HLP group. There was no difference in ET-1 between hypercholesterolemic group, hypertriglyceridemic group and
control group. Conclusions Reduced EDD and EID and shortened HT in brachial artery and microvasculature occur
in the preclinical and clinical phase of HLP patients. The disordered balance of NO and ET-1 may be the mechanism
of endothelium and smooth muscle dysfunction. HT is sensitive in reflecting microvasculature status.
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WA, A 5% 3h ko B 5 4k 19 Bz 40 A T 6B i BF
AN DB, N K& WA R — AL
% (nitric oxide , NO) J& B, P9 L 4K it 1L B 47 5K
Fo il FREFKRE; PR IIRT H#
BZANEHE NO, AF M EAEH. XFHFLE
e B P B K 8 4 1 8 &F 3K (endothelium-de-
pendent dilation , EDD) FI3E Py B2 4k #i 4 I & &F 7%
(endothelium-independent dilation ,EID) Zi ., &
B 5T R B 5 43 3 g 48 75 0 A0 1 3 4 B BB (L AE Chy-
perlipidemia, HLLP) B3 EDD #l EID &84k, H- 45 &
5 bk &F 4% B F 79 2 &-1(endothelin-1, ET-1) # NO
RGBT AR EZRMEES .
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L1 #&arg 155 GREBEFHRBARMMAEE
Bl mEgtERe, Fi8 35~70 5 , 2R 4 H . %
32 HIEH AR5 B ; 123 4 HLP B & B4 3
. 5 A8 & ® fi 5F (hypercholesterolemia, HC) #H
39 45, 1 75 A [ RBE >5. 2mmol/L; & H 1 = B M iE
(hypertriglyceridemia , HTG)#H 33 4, il & H i =
fig > 2. Ommol/L; i & % ¥ J§ Il i (mixed HLP,
MHLP) 4 51 ], 22 41 18 % [F) o EL A s L I L H
ZEHE.

IEHAE HLP 48 &1 5 E i RER
L, HEBR R M B R R BV R 2
REKERBE.

EDD, EID #y#l i (7] 7 {2 it BE g K 1 % % 1 24
My (R RRTE 25 . B 32 e BEL ¥4 790 465 i 3 BEL 5 ) 0 ol F
BERkREHBMHADL BEHT.

HLP B& ., %4 X A O W i 8 % AR &
Z REFENHLOLERERCEE BEREH
CT FiEL AR O P EE.

1.2 MBAKE RA Acuson 128XP/10 B
{0, Bk 4% 7. OMHz, B K5 4 $ ) 107pm, £
855 % 5. OMHz, BURE(] 1. 5mm, 0 £ 55°,

1.3 EDD.ED## HBETEREAGTHEE
/b 10min, B 00 BE 3 Bk S 4 10 3 Bk, 4 AL b
10cm B 7 Bl P9 40 B0 8% 1 43 25 B 3 Bk, =0 8k
18 3cm KM EEE, WAL HE T AR H#T
RRNE., NEEXCHE BTG N B A EE R
EHFEH.

36 1 R A5 i R BUF Ik i R 2 300mmHg
ek omin EHRGA Smin MERMELKE.BF
F T 0. 4mg MER H i, F 3min BT HFTIE

MFEHHFMEBEECERERS. B KR H
(Vi) B/ E (Vo) S0 B 0 R 5 1 A
[, FEi 15s & 2min BB R HER S HESHRE K
P2, 75 LA R R 3 LS R AR K B EE AR E
W B8 A9t R, EDD.EID 43 5 B % iR 24 2min
EETHMBEME 3min HARSEMRENE L
BWES IR, RLEOONFEMIE 15 PILE
Mo SHRREFEBI LR,

L4 A49H BEZRERISWMEREKH
12h, i B A ok I 42 00 i o BB S T
H i =B B % Bk & (3-8 B B (HDL-O) , k% E 18
EH-JBE B (LDL-C), F Griess ¥l € M 1§ NO,,
FUREENO &8 . ARG REENEmEK ET-1.
1.5 #its#Hh LREEAzLs £xn. AA
WindowsXP it B ) SPSS i %GB #ETHF E 2
#r, A P<0.05 BRERFELITERE N,

2 5 R

2.1 At (OFRMEH—BER
RAK I . & 4 B AR S, 02 R E TR
MEKF EEHEEFP>0.05) ;5 BAERE A
HEHEKHERTFHMA; MHLP A EREE
PR, AEH FRMA, HTG 4+ ZER T
MEAHCHAFE D, QOARRMRELERKEKL: &
w4 MHLP 4 081, 2 KAEMRE. . ROR
ARBHEBEME 3min B ORMEL, FEBR,

1 HAMKHEXHR

a5 BB/ &) RERER(kg/m’) LEQK/min)  BBE K E(mmHg) &F K E(mmHg) HERE
REA  32(18/14) 22.5%3.1 73+5 13% 12845 76+3 0
HC4 39(23/16)  24.2+1.8° 72£6 15% 126+3 7842 10°
HTG#  33(20/13)  25.3+3.5" 75+3 16% 128+3 74:+3 5*
MHLP#4 51(31/20) 25.9+2.7° 7545 16% 12645 7945 17+ %

.53 BA K, P <0.05; HC,HTG 5 MHLP #f b #,* P <0.05
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L % ERMRE ZORE WmMEMBE
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., 19 BIZREGHRA 10 6], HMAL 36D &
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HC.MHLP 4, % JHE®,LDL-C A EHFxHE

#1 HTG #1; HTG .MHLP 4 H i = Fg i % 0 I8
4 HC 4B BiHE, i HDL-C WX BM4A . HC 4
Mk, HTG 4+ HDL-C & 1%; 1 ¥ NO Z HLP
FFHR B MK, A MHLP 41§ 8 Mm% ET-1 X
£ MHLP 48 F %, HC.HTG 4 5% B4 6 X
HEEFH(ED.,

3 W
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55, 75 (i R 6] BA B 48 0 » R B 3 Bk 9 B R R BEE 1R L
AL, MHLP % #4 HC R HTG iEEH 8.
5% EDD.EID iEMME, M NOBRHER
f.ET- 1 BNUBHEAS.
3.1 HAERNELSKEHKIIBAHTITE BFEGE
E SR E Bk E R 454, EDD W8 7 [/ — A I
ERREBLA.6%), BETFTERHS HLP 48
EDD % {8 (5. 8% ~6. 9%) , EID 4 # i) & & ¥ 75
RO, REBSABNEERELCEE THER
BT, A AR E — Rk 40 3 3 B R P
A GRS RER B M ; — Bl T I fE BT A
AMERATHEREREK, BEEAD KT KRE.
P2 I B BRI R B Y L R AT R T B BE, W3R R
EENEEEXAOEAME, FERIN. . PE
REESRAREERAEES SN, ETHEY .,
3.2 HLP s sk oY% HLP 1EEKA 4
®.B) HC &, HTG &, MHLP X {& HDL-C #,
HC £ E5@ 3 €L B/ % LDL =4 B sh Bk
BWALER MBS AN, HTG 53 ks 4k
MEAEBYMAESN., HTG BHEEE /MG LDL
B @3 E, X H = > 2. Ommol/L B, /i &
LDL B/ A5 , R 4 5, 2 08 m R TB A, 3 5 B
SEEREEMEHNEM. XRS5HKBEE
LI R. {1 HDL-C (il fiE B iF ¥ & 5 B 3h Bk A 5E

%3 MBKARIENRE(rts)

28 51 B ESAR(mm)  TIEK) EDD( %) EID(%) Fe L& i8] (min)

¥ fR 41 32 4.1£0.6 421.64+306.2  10.3+3.2 19.245.3 6.1+4.2

HCH 39 4,040.5 463,31+428.3 5.54+3.1° 13.145.5* 3.6+1.3"

HTG 4 33 4.340.7 488,14261.9 5.6+3.0" 13.6+4.9" 3.841.9"

MHLP 41 51 4,3+0.4 469, 24279. 9 3.242.4°4%  13,4+4.6" 3.2+1.3°
.53 AL, " P <0.05; 5 HC H#,2 P <0, 05; MHLP 5 HC.HTG 4 It 8 ,* P<<0.05

£4 HARHMENELRT
@3 S HE®M KEERE REERE HU=FK —H R AEE-1 Jiik: 3
(mmol/L) H(mmol/L) H(mmol/L)  (mmol/L) (pmol/L) (pg/ml) (mmol/L)

A 4.840.22  3.11+0.4 1.64+0.2 0.940.1 81.7431.4  59.6+13.0 5.1+0.3
HC4 6.340.47°% 4,340.6°*  1.24+0.4 1.540.3 72.3+18.9* 57.4+11,7 5.240.2
HTG4A 4.3+0.31" 2.3+0.3° 0.8+0.2" 3.64+0.8"%  72.2420.6" 56.4+10.0 5.3%0.2
MHLP4 6.3+1.1°*% 4.040.7"%  1.04£0.3"4  2.840.9 "4 63.71+19,9"4% 69,248.9*2%5,2+40.1

W5 MAkE, P <0,05; HC 5 HTG .MHLP 4 b, P <0.05; HTG 5 HC.MHLP # 3% ,* P<<0.05
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EID IR EHH N RER. EID BH NO #ik
BB NO, =4 M 15 A, RN B8 AL
REFHRIIBE., PIRFRIEBERERAKEHEEL
T B B U, 4 7 ) I R O SR A R
R, 0 ME M i AE R 2 R, o BT 0 L TG
B, B AL A 2 Mk, B A A e A LR
A, T BH AR O AE 8 JEI R, o BEOF 38 LB B UK
i AR

ALK BN, R K B BAER K HLP &4, B
B EDD.EID i %, X F 2 GF Rk DN R F
SUUBRE RN HEELESERE R, 2
] b, B 3P SRR A, S A B ik
EDD.ED i ESE R KT KD EHRER -
H.E2GIKARPEFEEN D EESY
FRigt,

3.3 HLP 54 dnt i [z 5 3E M, I 5 8 &
I, 8 B 28 ) BY g S A /N BB Y SK L AR
MG IR SRR — B EE, 87
FoA B [B] 5 B K PR RR S K S, Btk e il
{2 B TS A £ 0 26 4 A AL L SR T B AL 3 6 A
WS, — 8 6 & 1 83 B R R OB 7 i
(B iR . B RH. BETEER
BRAESEMREMEZ L, FLE K M AR
PGB AR AR TR B E R, I A S
TRy AE R OR. HLP B it Ja) 4545 , 35 99 F —
BRI EM B RBRmFEED, BTEEH
AU, o HLP S 4, bt B XA B X R,
EDD #i# 7 MHLP it % HC.HTG 4 8 £ & =
B, RAMBRRER PRIk EDD % i | Lk
¥#iJ5 . Hollenbery' % #| FI % ML ML A& H B H
VAR B HELO B TE Bk 2 R & B Bk EDD ZheE %,

B IR 35 o BB IE %, 3 U U 0 078 36 4R F K Bh Bk
EDD #E B, Saarelainen!™ % {F 5L 5 Bk W R B 4k
BRI AN T B, R—F e SR E.
B 18, 40 8 B BRSO B Th BE A VEAR , BT 4K S 4 B AR
HIREM —MRIE.

3.4 HLP 5 NO.ET-1 Ki# HLP &% EDD #
EZ.RETNOAWBPRZAEHERRLIELM
S, ARWBR, HLP 2F i i NO BB,
NORMHEEWEBERE—ALASHEAT
Ai. HLPB , AEHARAE- B EREY AR
TH, —EHAAMYEHERES N TR, R
HTFHEEAE M NO R £, NO HER,
A i 7B % A 2B 4F 3K 2 BE 3R E ) ONOO , 8 48 & 84—
e e — AT NO EBR, S AL B3OY 95 6
EHEER, SRS BB R .

ET-1 SHEFE I LK ZEREET L E
EH  BRELEYE. ALRP,HC.HTG B#H
ET-1 EHEHE . BRUEFRDERERAL R
HENORBA K. BAHE HLP 84 ET-1 HEH
HB5HENETHE IR FaEKSE. NO5
ET-1 i K508, EE LK NO £ mEL TR
EERRA, HLP B 18 4 45 ¥ % & &, NO B %
MFE R ET-1 (78, LR F mE & ki .
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