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Metabolic syndrome is a major risk factor of cardiovascular events, and adipose tissue obesity based on chronic 
inflammation play a central role. To assess dynamic interplay between multiple cell-types in inflammatory diseases, in 
vivo imaging technique based on single- and multi-photon microscopy was developed. Imaging revealed close spatial 
and temporal interrelationships between angiogenesis and adipogenesis in obese adipose. In addition, increased 
leukocyte-platelet-endothelial cell interactions in the microcirculation of obese adipose were observed, a hallmark of 
inflammation. We also found that large numbers of CD8+ effector T cells infiltrated into obese adipose. Infiltration by 
CD8+ T cells is essential for the initiation and development of adipose inflammation. 

By our in vivo imaging technique, multiple cell types are specifically visualized, and thrombus formation was 
induced by laser irradiation which cause ROS production inside the blood vessel. Using this technique, we revealed 
Lnk/Sh2b3 regulates integrin alpha-IIb-beta-3 outside-in signaling in platelets leading to stabilization of developing 
thrombus in vivo. In addition, we established human iPS-derived platelets, and tracked them in mice to elucidate its 
function in vivo. We confirmed injected platelets circulate, and contributed to the thrombus formation in vivo, indicating 
the clinical usefulness of this strategy for future. 

Our results clearly demonstrated the power of our imaging technique to analyze complex cellular interplays in 
inflammatory diseases, especially parenchymal and stromal cell cross talks, and to evaluate new therapeutic 
interventions against them. 
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Figure 1 Obese adipose tissue remodeling examined by in vivo 
imaging 
Lean (a-c), and obese (d,e) adipose tissue were visualized by 
novel in vivo imaging method (b-e). Obese adipose tissue 
remodeling including angiogenesis (arrows) and adipogenesis 
are elucidated. 
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Figure 2 Cell kinetic revealed by in vivo molecular imaging in 
living animals 
Cells are specifically labeled; erythrocyte, leukocyte, platelets, 
and endothelial cells. (a-c) one shot, (d) sequential 
pseudo-colored image. 
 

� � �

Fig. 3 2)

 

 
Figure 3 Chronic inflammatory cell dynamics in obese adipose 
tissue 
Microcirculation of adipose tissue from lean (a) and obese (b,c) 
animals are visualized. Rolling (b) and adhesion (c) are observed 
in obese adipose microcirculation indicating inflammatory status.  
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Figure 4 Thrombus formation in vivo by in vivo imaging and 
laser-induced-injury 
Thrombus formation was induced by ROS production induced 
by laser-induced-injuries. Mesenteric capillaries were visualized 
by in vivo imaging technique. 
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Figure 5 Rapid and high-resolution multi-photon in vivo 
imaging 
Three dimensional (a) and live (b) images of adipose tissue were 
visualized by novel multi-photon in vivo imaging systems. 
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The First International Symposium of Biorheology (June 2, 2010)

Morning Session

9:00-10:20

Chair: Motoaki Sugawara

1. “Oxidative stress, endothelium-dependent relaxation and vascular gap junctions” by David Edwards, Cardiff 

University, UK

2. “Chaotic analysis of vasomotion” by Dimitris Parthimos, Cardiff University, UK

10:20-10:30 Coffee break

10:30-12:00

Chair: Kazuo Tanishita

3. “Comparative Biophysics of Mechanotransduction: from bacteria to endothelial cells” by Masahiro Sokabe,

Nagoya University, Japan

4. "Signaling of vascular smooth muscle contraction" by Yoh Takuwa, Kanazawa University, Japan

12:00-13:30 Lunch time 

Afternoon Session

13:30-15:40

Chair: Tomokatsu Hori

5. “Arterial wall mechanics using a constituent-based approach” by Nikos Stergiopulos, Lausanne, Switzerland

6. “Mechanism of aneurysm initiation and rupture” by Hui Meng, State University of New York, USA

7. “Cerebral aneurysm as a chronic inflammatory disease in arterial bifurcation induced by shear stress” by 

Tomohiro Aoki, Kyoto University, Japan

15:40-15:50 Coffee break

15:50-17:10

Chair: Mari Ohshima

8. “Modelling of flow and thrombus formation in aneurysms” by Kenjiro Shimano, Tokyo City University, Japan

9. “CFD after stenting and coiling of aneurysm” by Minsuok Kim, Universitat Pompeu Fabra, Spain

18:00-20:00 Welcome Party
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