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Figure 10 Adipose tissue remodeling revealed by living tissue imaging method (ex vivo). Epididymal fat pads from lean
(db/+, A-D) and obese (db/db, E, F) animals were visualized by the conventional (A) and living tissue imaging methods (B—
F). Notice the existence of adipo-/ angiogenic cell clusters in obese animals, including differentiating small adipocytes and
angiogenesis (E, F, arrows).
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Figure 20 Inflammatory cell dynamics in visceral obesity visualized in vivo imaging. The erythrocyte, leukocyte, and platelet cell
dynamics can be visualized with high time and spatial resolutions in adipose tissue from lean ob/+ (A, B) and obese ob/ob (D) mice by
the in vivo molecular imaging method. Note the firmly adhered leukocytes and platelets in the vascular wall in obese mice post—
capillary venules (C, arrow), and rolling leukocytes (D), thus suggesting the inflammatory status in obese adipose tissue. Scale bars
represent 10 wm.
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Figure 30 Application of in vivo imaging to other organs. FITC-dextran injection visualized blood flow in other organs including
skeletal muscle (A), liver (B), kidney (C), and glomerulus (D). Thrombus formation can be performed by laser injury (E) with FITC-
dextran and anti-CD41 injection. Scale bars represent 100 um (A—C), 20 um (D), and 10 um (E).
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Adipose Tissue Remodeling and Malfunctioning in
Visceral Obesity Revealed by in vivo Imaging

Satoshi Nishimura

Department of Cardiovascular Medicine, The University of Tokyo, Tokyo, Japan

Key words. metabolic syndrome, adipogenesis, inflammation, angiogenesis

Metabolic syndrome is amajor cause of cardiovascular disease, and obese visceral adipose tissue remodeling and
malfunction plays a central role. Adipose tissue contains multiple cell types including adipocytes, macrophages, and
endothelial cells, and their interaction isimportant in pathological conditions. To elucidate the underlying mechanisms,
we developed ex vivo, and in vivo adipose tissue imaging techniques that enabled us to eval uate the precise three-dimen-
sional structures and cell dynamics. We found close spatial and temporal interrelationships between angiogenesis and
adipogenesis, and both were augmented in obesity. VEGF-antibody inhibited not only angiogenesis but also the forma-
tion of adipogenesisin obesity. In obesity, close interactions of activated platelets, leukocytes, and endothelial cellsin
the vessel walls of adipose tissue were al so observed. The activating status of the macrophages that infiltrated the adipose
tissue was altered, and the expression of adhesion moleculesin adipose tissue increased in the macrophages aswell asin
endothelial cells. Platelets were activated locally in obesity, and the vascular permeability was also increased. These
findings demonstrate that obese adipose tissue can be considered as a site of inflammation and that activation of the
leukocyte adhesion cascade is crucial for initiation and progression of inflammatory changesin obese adipose tissue.

(3 Jpn Coll Angiol, 2007, 47: 589-593)
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