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Abstract © Heparin-binding epidermal growth factor-like growth factor (HB-EGPF) is
one of the growth factors for vascular smooth muscle cells (SMC) and is implicated in the
pathogenesis of human atherosclerosis. But there is no report for the role of HB-EGF in
the restenosis of human coronary arteries after percutaneous transluminal coronary angio-
plasty (PTCA).

To elucidate the role of HB-EGF in restenosis after PTCA using iz sitx hybridization in
specimeﬁs obtained by directional coronary atherectomy (DCA), the expression of HB-
EGF mRNA in both restenosis and de novo stenotic lesions were investigated.

Histological findings and the expression of HB-EGF mRNA in 17 patients with coronary
stenotic lesions were examined : 7 with restenosis lesions after PTCA (the restenosis group)
and 10 with primary lesions (the de novo group). The intimal lesions were classified into
atherosclerotic plaques and intimal proliferation, and the area of each component were
measured.

There were no significant differences between the two groups with regard to age, gender,
number of diseased vessels, target lesion of DCA, coronary risk factor, or prevalence of
each intimal lesion. Percent area of intimal proliferation in the restenosis group was
significantly greater than that in the de novo group (66+22% vs. 21+279%, p<0.05). As
for in situ hybridization, expression of HB-EGF mRNA was detected in the cytoplasm of
SMC in lesions showing intimal proliferation. Prevalence of HB-EGF mRNA expression
in the restenosis group was significantly greater than that in the de novo group (711% vs.
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10%, p<0.05). In the restenosis group all patients, in whom HB-EGF mRNA expression
was detected, underwent DCA less than 6 months after angioplasty.

These data suggest that HB-EGF might play an important role in the progression of
restenosis after PTCA through intimal proliferation and changes of SMC phenotype.
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Fig. 1. Classification of intimal tissue obtained by
directional coronary atherectomy
(Hematoxylin-eosin stain, X 100).

A : Atherosclerotic plaque with fibrous
conective tissue and cholesterol cleft.

B : Intimal proliferation with stellate-to
-spindle-shaped smooth muscle cells
in a loose myxoid stroma.
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Table 1. Characteristics of 17 patients

Patient Age Gender No. of Target Coronary risk factor Interval period
No. (yrs) (M/F) diseased vessels lesion HT DM SM  HL Obesity (mos)
Restenosis group
1 62 M 3 RCA - - + - - 4
2 53 M 1 LCX - - + - - 10
3 63 M 2 RCA + - + + - 6
4 47 M 1 LAD — — + - - 5
5 47 M 2 LAD — - + - - 6
6 73 M 1 LAD - - - - - 6
7 8 M 1 LAD + + + + - 6
Total 57+11 7/0 2/7 1/7 6/7 2/7 0/7 6+1
De novo group
8 42 M 1 LAD + - + - - 7
9 60 M 2 LAD + - + - + 7
10 74 F 3 LAD — - - + - 10
11 50 M 3 RCA — - + — - 8
12 48 M 3 RCA - + -+ - - 7
13 55 M 1 LAD - - + - - 5
14 67 M 1 LAD + - + + + 11
15 56 M 2 LAD + — + + - 7
16 75 M 3 LAD + - + + — 7
17 63 M 1 RCA — - - — + 6
Total 57+10 9/1 5/10 1/10 8/10 4/10 3/10 72
Statistical significance ns ns ns ns ns ns ns ns ns /

LAD ; left anterior descending artery, LCX ; left circumflex artery, RCA ; right coronary artery,
HT ; hypertension, DM ; diabetes mellitus, SM ; Smoking, HL ; hyperlipidemia.

ns ; not significant.

Interval period of patient number 1 to 7 mean the period from prior angioplasty to directional coronary atherectomy.
Interval period of patient number 8 to 17 mean the period of anginal history.
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Table 2. Histological findings of patients undergoing directional coronary atherectomy

Atherosclerotic plaque

Percent area of

Patient No.

Expression of

Fib‘rou's Calcification Cholesterol Necrotic  intimal proliferation HB-EGF mRNA
connective tissue cleft core %)
Restenosis group
1 + - + - 91 +
2 + - + - 0 -
3 + + + - 38 +
4 - - - + 89 +
5 + - - - 68 +
6 + - — - 42 —
7 + - + — 65 +
Total 6/7 1/7 4/7 1/7 6622 5/7
De novo group
8 + - + — 0 —
9 + - + - 28 —
10 + - - - 38 -
11 + — + - 11 -
12 + + + + 16 -
13 + - + + 84 +
14 + - + - 34 -
15 + + + 0 -
16 + + + - 0 —
17 + - + - 12 -
Total 10/10 3/10 9/10 2/10 21+27 1/10
Statistical significance ns ns ns ns p<0.05 p<0.05

HB-EGF ; heparin-binding epidermal growth factor-like growth factor.

ns ; not significant.
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Fig. 2. Immunohistochemical stain in coronary
restenotsis lesion (48-year-old man,
Patient No. 7).

A Localization of SMCs detected by
HHF 35 (X100).
Round or spindle-shaped cells were
identified as SMCs.

B  Localization of macrophages detected
by HAM 56 (X100).
Macrophages were observed in fibrous
connective tissue (small arrows).
No macrophages were observed in
intimal proliferation.
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Fig. 3. HB-EGF mRNA expression in coronary
restenotsis lesion (48-year-old man,
Patient No. 7).

A : HB-EGF mRNA was found in the
cytoplasm of SMCs using antisense
cRNA probe (large arrows, In situ
hybridization, X 200).

B ! Negative control using sense cRNA
probe in the cosecutive section ([n situ
hybridization, X 200).
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