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Pathology of Atherothrombosis in Metabolic Syndrome
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Metabolic syndrome (MS), which is comprised of abdominal obesity, insulin resistance, hypertension, dyslipidemia, and other
factors, is recognized as a major contributor to cardiovascular morbidity and mortality. It has been demonstrated that innate
immunity and inflammation play a central role in the development of atherosclerosis. Inflammatory proteins and peptides
secreted by adipose tissue, adipocytokines, can lead to insulin resistance and other components of M S, establishing a link
between M S and atherosclerosis. Thus, treatments that alter adipocytokine function or fat distribution can be an important way
to reduce the cardiovascular complications of obesity. From these perspectives, attention should be focused on those
children who are susceptible to the devel opment of MS.
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Fig. 1 Immunohistochemistry
o . - e T4 for representative
P KM &!‘,_ i adipocytokines of adi-
" : ¢ - K pose tissue from ApoE™
B ™ o A T w mice. Staining indicates
g ¥ "y -, ra' that almost all adipocytes
i'_ i 7 * : 't." 4 contain immunoreactive
- .f ' r 1 adiponectin (A), leptin (B),
ol ) T S and MCP-1 (C) in the
« Y . 2 i el cytoplasm, and PPARy
(% - ' Pkt L in the nucleus (D).
F N R NSO Taa ApoE-/- mice:
2 | apolipoprotein E-deficient
mice
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Fig. 2 Histological sections of
the proximal LAD seg-
ment from patients of vari-
ous ages (hematoxylin-
eosin stain). Note gradual
temporal mode of intimal
thickening with age. (A)
Immediately after birth.
(B) One-year-old male.
(C) Twelve-year-old
male. (D) Atheromatous
plaque from a 38-year-old
male.

Arrows = Lipid cores
LAD: left anterior descend-

ing artery

Fig. 3 Histological sections of carotid atheromatous plague. (A) Hematoxylin-eosin

stain: the eccentric large lipid core is evident. Serial sections stained with anti-
CD3 (B) and anti-CD68 (C) antibodies. Note the large number of T lymphocytes A
(B) and Mg (C) in the shoulder region, indicated by square (A).

Mg: macrophages
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Fig. 4 Immunohistochemical staining of carotid atherosclerotic lesions.
(A)-(F): Serial sections were stained with anti-SMCea-actin (A), anti-
CD68 (B), anti-SR-PSOX (C), anti-oxLDL (D), anti-MCP-1 (E), and anti-
resistin (F) antibodies. Staining indicates that almost all Mg and SMCs
express a scavenger receptor, oxLDL, and adipocytokines.
SMCs: smooth muscle cells, SR-PSOX: scavenger receptor for
phosphatidylserine and oxidized LDL, oxLDL: oxidized LDL
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Fig. 5 Immunostaining of coronary atherosclerotic lesions for TNF-8 (B),
HMGBL1 (C), TLR-1 (D), NF-xB (E), and CRP (F). Staining of these
inflammatory cytokines and transcription factor was clearly visible in
the cytoplasm and/ or nucleus of many of Mg and SMCs.

Fig. 6 Immunostaining of carotid atherosclerotic lesions for CD68 (A), SMCa-
actin (B), MMP-3 (C), MMP-9 (D), TF (E), and Bax (F). Clusters of Mg
and SMCs were strongly stained with MMPs and TF, whereas Bax,
apoptosis promoting factor, was expressed exclusively in spindle-

shaped SMCs.
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Fig. 7 Coronary thrombosis: infarct-re- A Fig. 8-1 Left coronary artery of a case
lated artery. Note the thrombus of AMI (A). The vessel was
occluding the lumen (A) and the - transversely sectioned serially A
plaque rupture of the atheroma B at intervals of 2 mm (B). The
(B). culprit lesion was the proximal —
segment of the LAD indicated B

by an arrow A in (A).
AMI: acute myocardial infarction

Fig. 8-2 Histological sections of the specimen in Fig. 8-1(Masson’s trichrome stain).

Thin fibrous caps and substantial lipid cores were observed not only in the A
infarct-related LAD lesion, but also in other segments of D1 (B) and LCX (C).
D1: first diagonal branch, LCX: left circumflex artery
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24Y. Male

1) Obesity (BMI: 28)

2) Hyperlipemia (TG: 249 mg/dl, HDL-CHO: 35mg/dl)
3) Hypertension

4) Smoking

Fig. 9 Coronary angiograms of a young adult with AMI. The patient had shown evidence of

MS since he was a teenager.
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