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Objectives. Cholesterol levels of remnant-like lipoproteifl RLP-cholesterol : RLP-CJ which reflect rem-
nant lipoproteins, are associated with coronary arterial endothelial functions and cardiovascular events.
The influence of RLP-C on peripheral vascular endothelial functions in patients with hyperlipidemia and
normolipidemia was evaluated based on the reactivity of the antecubital artery to acetylcholingl AchCand
isosorbide dinitratel ISDN[Cusing a Doppler guidewire.

Methods. Protocol 1: Five patients were selected, and the dose-response of the antecubital artery was
evaluated by administering Achl 0.5, 5, and 50u g/30 seclor ISDNI 0.025, 0.25, and 2.5mg/30 secl] An
index of vascular reactivity] brachial artery response: BROWas determined by dividing the maximal blood
flow velocity after the administration of Ach or ISDN by resting blood flow velocity. Protocol 2: BR was
evaluated in 48 patients after administering Ach 50p g or ISDN 2.5 mg. Subsequently, these patients were
divided into the following three groups based on early morning RLP-C levels: Group IO nO 1100 RLP-
CO 2.0mg/dD minimal detectable level(] Group NI nO 2103 2.0mg/dl§ RLP-CO 5.0mg/dl; and Group
HI nO 160] 5.0mg/dl B RLP-C. The factors that regulate BR-Ach 50u g were also evaluated in 34 nor-
molipidemic patients.

Results. Protocol 1: BR dose-dependently increased after the administration of Ach and ISDN.
Protocol 2: BR-Ach 50 g was significantly lessin Group HI 3.1+ 0.8[than in Groups M 3.8+ 0.9, pO
0.03[and [0 4.2+ 0.9, pO 0.010 However, there were no significant differences in BR-ISDN 2.5mg
between the three groups. Univariate analysis in normolipidemic patients revealed that BR-Ach 50u g was
correlated with agel r 0 0 0.355, p0 0.0500 RLP-CI r 0 O 0.488, pO 0.010] low-density lipoprotein cho-
lesterdl] r 0 00 0.382, p[0 0.030] systolic blood pressurél r 0 00 0.354, p0 0.05[] and diastolic blood pres-
surél rJ O 0.406, pd 0.020 Multivariate analysis using these five factors as independent variables
revealed that age, RLP-C, and low-density lipoprotein cholesterol regulated BR-Ach 50u g.

Conclusions. Periphera vascular endothelial dysfunction may occur in patients with high levels of RLP-
C. RLP-C is an independent lipid factor that regulates peripheral vascular endothelial functions even in
normolipidemic patients.
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Fig. 1 Doppler flow measurements showing that both brachial artery flow velocity and brachial
artery responseincr ease dose-dependently after the administration of acetylcholine
Upper left: RestAPV O 12cm/sec. Upper right: APVmax-Ach 0.5u g0 20cm/sec. BR-Ach 0.5y g0 1.67.
Lower left: APVmax-Ach 5u g0 32cm/sec. BR-Ach 5y g 2.67. Lower right: APVmax-Ach 50u g

50cm/sec. BR-Ach 50p g0 4.17.

AchO acetylcholine; BRO brachia artery responsgl calculated by dividing the maximal blood flow veloc-
ity after the administration of Ach or isosorbide dinitrate by resting blood flow velocity[l; APV O average

peak velocity.

Table 10 Dose-responses of brachial artery flow velocity after acetylcholine and isosorbide dinitrate

administration in control patient& n0 50 O

Rest APV BR-Ach

BR-ISDN

0 cm/sec] 054 g 5ug 50U g pvalue

0.025mg 0.25mg 0.5mg p value

11.6+ 3.2 258+ 0.68 3.56+ 0.94 5.06+ 1.87 0.0067

264+ 092 352+ 1.10 4.72+ 1.68 0.0134
M

Continuous values are meant SD.
ISDNO isosorbide dinitrate. Other abbreviationsasin Fig. 1.0 O
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Table 20 Patient characteristic8l all patientsO [

Group L Group M Group H

O nO 110 O nO 210 OnO 160 O
Agel yrQd 60+ 11 57+ 9 59+ 10
Mae/femae 8/3 15/6 10/6
RLP-C mg/dIC] 020 33+ 038 105+ 4.8
TC mg/dIC 180+ 33 194+ 29 204+ 39
Triglyceridgl mg/dIO 100+ 21 127+ 37- 177+ 80°°°
HDL-C mg/dIC] 50+ 16 47+ 16 42+ 13
LDL-@ mg/dITd 110+ 31 121+ 28 127+ 44
Glucosgl mg/diO 89+ 16 101+ 20 108+ 22-
Systolic BB mmHgO 131+ 16 131+ 19 136+ 20
Diastolic BB mmHgQ 82+ 10 83x 12 82+ 14
Diabetes mellitus] %0 9 29 44
Hypertensiofl %] 18 24 25
Current smokingl %0 18 14 13
Coronary artery diseasel %[ 9 19 25

Continuous values are mean+ SD. "p0 0.05, °”p0 0.01 vs Group L, *p0d 0.05 vs Group M.
Group L : RLP-CO 2.0 mg/dl. Group M : 2.0 mg/dIF RLP-CO 5.0 mg/dI. Group H: 5.0 mg/diH§ RLP-C.
RLPO remnant-like particle; TCO total cholesterol ; HDLO high-density lipoprotein; LDLO low-density lipopro-

tein; BPO blood pressure.

(x) P< 0.01 (x) NS
P< 0.03 e m—
64 o  — 6 —
o ! )
o ° > :
3.1 5 K JE
3 44 ; 1. o~ 44 <
[5} o (=]
< oo (] !
14 ] [ & o
@, @ 24 ° )
. Fig. 2 Comparisons of BR-Ach 50u @l left
and BR-ISDN 2.5m@ rightCbetween
three groupd all patients: n0 480
Explanation of the groups and abbrevia-
L M H L M H tionsasin Fig. 1, Tables 1, 2.
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Table 30 Patient characteristicBl normolipidemic patients] [

Group L Group M Group H

0O nO 100 OnO 160 OnO800
Aggl yr[] 60+ 11 58+ 9 61+ 11
Male/female 713 12/4 5/3
RLP-C mg/dIT] 020 3.2+ 0.7 8.4+ 2.2
TQ mg/dio . 173+ 23 187+ 25 189+ 28
Triglyceridel mg/dIO 98+ 21 114+ 18 124+ 22-
HDL-Cl mg/diO 50+ 17 47+ 16 45+ 13
LDL-C mg/dIT 103+ 22 117+ 27 119+ 33
Glucosgl mg/di0 89+ 17 97+ 17 100+ 15
Systolic BB mmHgO 131+ 16 127+ 17 137+ 22
Diastolic BBl mmHgO 82+ 10 82+ 12 86x 11
Diabetes mellitus] %0 10 19 25
Hypertensiohl %0 20 13 13
Current smokingl %[ 10 13 13
Coronary artery diseasel %[] 10 19 13

Continuous values are mean+ SD. “p[] 0.05 vs Group L.
Explanation of the groups and abbreviations asin Table 2.

(x) P< 0.03
P= 0.058
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Table4 Simple regression analysis of age, glucose,
blood pressure, and lipid profiles with BR-
Ach 50u gin normolipidemic patient8 n 340

(x)

Fig. 3 Comparison of BR-Ach 50u @ left(

NS
64 I T 1
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o ‘ [ J
54- iy * !+
s |3 ¥
g - :
L M H

Variables Correlationl rJ p vaue
Age 0 0.355 0.0391
Glucose 0 0.246 0.1612
Systolic BP 00.3%4 0.0402
Diastolic BP 0J 0.406 0.0171
RLP-C 00 0.488 0.0034
TC 00.237 0.1775
Triglyceride 00.187 0.2886
HDL-C 0.318 0.0664
LDL-C 0 0.382 0.0258

Abbreviationsasin Fig. 1, Table 2.

and BR-ISDN 2.5m@ right[between
the three groups normolipidemic
patients: n 340

Explanation of the groups and abbrevia-
tionsasin Fig. 1, Tables 1, 2.
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Fig. 4 Plots showing negative correlations
between BR-Ach 50u g and RLP-C

75

100
LDL-C (mg/dl)

RLP-C (mg/dl)

Table 50 Multivariate analysis for effects on BR-Ach
50u g in normolipidemic patient§l n0 340 O

Independent variables Partial] r[J p value
Age 00.323 0.0166
Systolic BP 00.142 0.4105
Diastolic BP 00.204 0.2393
RLP-C 0 0.355 0.0108
LDL-C 0 0.396 0.0039

Abbreviationsasin Fig. 1, Table 2.
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