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Table 1 Clinical characteristics in control subjects, and angina patients before and

after treatment with EPA

Control subjects

Angina patients

baseline after 6 months

before EPA after EPA

number 6

age 53=x7
sex (M/F) 6/0
BMI (kg/m?) 22.7%£2.9
HbA, c(mg/dl) 5.0+0.1
HOMA-R 1.6+0.6

6 11 8
6671t 6510 1t

6/0 10/1 7/1
21.7x£2.2 23.1+3.1 23.1+3.1
5.0£0.1 5.4%0.7 5.4£0.5
1.2+0.6 2.6x1.3 3.0x2.4

BMI : body mass index
HbAlc © Hemoglobin Alc

t P<0.05, 11 P<0.01 compared with control data,

HOMA-R | homeostasis model assessment-R

Figure 1

Photographs show blood flows through the microchannels of MC-FAN system
from upper to lower compartment. (A) In normal control case, leukocytes (white
arrow) transform their shape and smoothly pass through microchannels. Both
erythrocytes and platelets flow without aggregation and plugging. (B) Some of
angina patients demonstrate hemorheological deterioration. Leukocytes adhere
to the pathway of MC-FAN (white arrow), and plug microchannel (black arrow)
and disturb the flow of erythrocytes and platelets.
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Table 2 Glucose, Insulin, and Lipid measurements of angina patients(AP) and healthy volunteers
(Control) before and after test meal, and effects of EPA

baseline after 2 days after 6 month

before after before after before after

triglyceride AP

(mg/dl) Control
T-chol AP
(mg/dl) Control
HDL-chol AP
(mg/dl) Control
LDL-chol AP
(mg/dl) Control
RLP-chol AP
(mg/dl) Control
Glucose AP
(mg/dl) Control
insulin AP

(uU/ml)  Control

148421 215+79), 135425  194+56  123+41  183+65
70+14 134439 6211 12440 75+21 131450
208361 209432t 212435 208432 211435 204434
176+18 172422  169+16  182+23 177433 171431

41671 42111 41£6 39£5 45£8 43£8
55+6 547 54+5 54+7 60+5 99£6
1334331 1461281t 137+£31 134129 128+34 122+ 34
97£21 94+21 10021 93+19 92129 9030

5.8£1.8% 10.4+6.91t 5.3+3.8 8.0£3.3 5.2+2.3 7.2+3.3
3.1£0.8 4.8+2.1 3.4+0.9 5.6x£1.9 5.1£1.3 5.6x1.4
10725 155i33T#;r¢ 112+£28 149 £47# 104£11 139t 44 #
101£9 11224 97+£11 9611 95£9 91£15
9.5+4.9 57.0%£22.2# 10.7x£8.1 49.6+40.3 11.3+8.9 48.7x21.1
8.7+5.3 31.6+7.3 6.6+4.3 23.5+8.3 5.0+2.5 31.6+7.3

T P<0.05, 1T P<0.01 compared with control data,
# P<0.05, ## P<0.01 compared with preprandial data
T P<0.05, 11 P<0.01 compared with pretreatment data

Table 3 hemorheological behaviour related parameters : leukocyte, hematocrit, platelet, and fibrinogen
measurements of angina patients (AP) and healthy volunteers (Control) before and after test
meal, and effects of EPA

baseline after 2 days after 6 month

before after before after before after

leukocyte AP
(X103/41)  Control
hematocrit AP
(%) Control
platelet AP
(X10*/u1)  Control
fibrinogen AP

(mg/dl) Control
hsCRP AP
(mg/dl) Control

5.8£1.0 5.9£1.2 6.3£1.7 6.5+1.5 5.7%£1.3 6.1x1.1
5.8t1.3 5.9+1.0 5.9%£1.0 5.6x1.0 6.5xt1.5 6.4+0.9
41£5 41+5 41+6 41£5 41£3 40+3
43+3 403 44+2 41+4 42+4 41+£3
24.3%£9.7 25.1%£11.4 25.5+11.0 25.1%11.8 22.7+10.8 21.8%9.7
27.3x4.2 24.4+5.5 29.1%£4.2 25.3+6.5 24.4%£3.3 24.4+4.3
324+86 T 325+£108F 313482t 329741  305+£72%t  807+66t
252430 23134 262128 229136 257+£37 273160
0.6£0.7 0.6%+0.8 0.6x0.7 0.6£0.7 0.2+0.2 0.3+0.2
0.1+0.0 0.2+0.0 0.1£0.0 0.2%0.0 0.1£0.0 0.1+0.0

T P<0.05, compared with control data,
# P<0.05, compared with preprandial data
T P<0.05, compared with pretreatment data
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Figure 2 Changes in selected plasma polyun-
saturated fatty acids (% of total
fatty acids). EPA administration sig-
nificantly increased EPA concentra-
tion in AP patients (#p<0.01,
compared with pretreatment data)
AA : arachidonic acid,

EPA : eicosapentaenoic acid,
DHEA : docosahexaenoic acid
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Figure 3 Forearm blood flow (FBF) during reactive hyperemia (A), and after the sublin-
gual administration of nitroglycerin (B) before and after meal in the two

groups.
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Figure 4 Whole blood transit time before and
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Figure 5 The number of leukocytes .those
adhere or plug microchannel. They did
not show significant difference in the
two groups.
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Effects of eicosapentaenoic acid (EPA) on
hemorheological behavior and endothelial function during
postprandial hyperlipidemia and hyperglycemia
in patients with stable effort angina pectoris

Tomio Umemoto, Takanori Yasu, Kenshirou Arao,
Takeshi Ishida, Nahoko Ikeda, Norifumi Kubo,
Masatoshi Kuroki, Muneyasu Saitou, Masanobu Kawakami

Abstract

Postprandial hyperlipidemia and hyperglycemia have been reported to lead to coronary atheroscler-
osis via endothelial dysfunction. Hemorheological deterioration is also an atherogenic factor.

We examined the short-term and long-term effect of EPA on endothelial function and hemor-
heological behavior before and after a single test meal in patients with stable effort angina pectoris
(AP).

Thirteen patients with AP (66+7years) who met the criteria of fasting plasma glucose<126mg/dl,
HbAlc<6.5%, fasting TG<250mg/dl, and LDL<200mg/dl and six normal control subjects (53=+8
years, men) were studied. We measured forearm blood flow (FBF) by strain-gauge plethysmography
during reactive hyperemia, whole blood transit time (WBTT) using a microchannel array flow
analyzer, and plasma levels of glucose, insulin and lipids before and 2 hours after a single test meal (680
Cal, 40g fat). All the measurement protocol was repeated two days and six months after administration
of EPA (1800mg/day).

In the results, four patients dropped out because of onset of unstable angina or coronary artery
bypass graft operation or abdominal discomfort, and one patient stopped taking EPA during the
treatment. Both groups showed no significant abnormality in fasting glucose and lipids. In the AP
group, total cholesterol, LDL-cholesterol, triglycerides and fibrinogen were higher than in the control,
both before and after the meal, whereas blood glucose and insulin were higher in the AP group only
after the meal. FBF in the AP group was significantly lower than in the control both before and after
the meal. WBTT showed no significant difference between the two groups. EPA treatment did not
improve lipid and glucose profiles. EPA did not change FBF or WBTT. In summary, our test meal did
not affect endothelial function and hemorheological behavior both in the healthy subjects and the AP
patients and EPA did not show any effect on these parameters even after 6 months’ administration.

(Key words : Endothelial function, Blood rheology, Fat diet, Eicosapentaenoic acid)
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