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To elucidate the underlying mechanisms of metabolic diseases based on chronic
inflammation, it is vital to examine the multi-cellular kinetics in living animals.
Therefore, we developed in vivo imaging technique based on single— and multi-photon
microscopy, and we assessed dynamic immune and inflammatory cellular interplay in
diseased conditions. Using this technique, we visualized cell kinetics in metabolic
organs including adipose tissue. We also developed FACS analysis methods of metabolic
organs, and we identified a novel B cell subset that is abundant in adipose tissue. Adipose
B cells also exhibited unique surface phenotypes, distinct from those of known regulatory
B cell subsets. Our findings indicate that adipose B cells are a naturally occurring
regulatory B cell subset that is essential for negative regulation of diet—induced adipose
inflammation and maintenance of homeostasis within adipose tissue, and that B cell
dysfunction pivotally contributes to the progression of inflammatory and fibrotic
processes.

It is known that in obesity adipose tissue expands through both adipocyte hypertrophy
and hyperplasia, and that inflammation is induced within visceral adipose tissue. The
underlying mechanism that controls these dynamic changes is still not well understood,
however. We found that autotaxin (ATX) is an adipose—derived, secreted enzyme that
contributes to adipose expansion and inflammation. ATX+/- and adipocyte specific ATX
knockout mice fed a high—fat diet exhibited smaller body weight gains than control mice



fed the same diet. Preadipocytes from ATX+/- mice showed less capacity to proliferate
and differentiate into adipocytes than those from ATX+/+ mice. In addition, adipose
inflammation was ameliorated by ATX haploinsufficiency. Despite its contribution to
adipose obesity, ATX expression was downregulated in obese adipose tissue in mice.
Similarly, serum ATX levels were reduced in obese human subjects and were independently
correlated with obesity. Taken together, our results establish ATX as an adipose—derived,
secreted enzyme that is downregulated in obesity but is centrally involved in mediating

adipose obesity.
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platelet aggregations without endothelium
disruption and implicates contribution of
inflammatory cytokine and integrin
signaling.
Nishimura S, Manabe I, Nagasaki M, Kakuta
S, Iwakura Y, Takayama N, Ooehara J, Otsu
M, Kamiya A, Petrich B, Urano T, Kadono T,
Sato S, Aiba A, Yamashita H, Sugiura S,
Kadowaki T, Nakauchi H, Eto K, Nagai R.
Blood. 2012 ;119(8) :e45-56.

In vivo

Adipose tissue remodeling associated with
chronic inflammation and abnormal local
immunity in obesity visualized by in vivo
molecular imaging method
Nishimura S, Nagasaki M, Sugita ]J.
Inflammation and Regeneration,
32(4), 165-170.
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Adipose Natural Regulatory B Cells
Negatively Control Adipose Tissue
Inflammation Associated with Obesity

(Featured Reserach Session)

Nisimura S, Nagasaki M, Manabe I, Eto K,
Yamashita H, Komuro I, Nagai R
Autotaxin Contributes to the Adipose
Tissue Expansion and Inflammation in
Diet—induced-obesity in Mice

Nagasaki M, Nishimura S, Manabe I, Uno K,
Yamashita H, Nagai R, Komuro I
Malfunction and Infiltration of
Inflammatory Monocytes in Skeletal Muscle
from Obese Mice
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Symposium Metabolic Syndrome and Obesity
In vivo multi-photon molecular imaging
technique visualizes immune cell
cross—talks in metabolic diseases
Nishimura S, Nagasaki M

2012. 10. 27-31. Melbourne, Australia,
HAA 2012 Annual Scientific Meeting
APSTH symposium (Invited)

In vivo 1imaging visualizes discoid
platelet aggregations without endothelium
disruption and implicates contribution of
inflammatory cytokine and integrin
signaling in vivo

Nishimura S, Nagasaki M, Eto K

Discoid platelet aggregations visualized
by in vivo molecular imaging, and
contribution of inflammatory cytokines
Nishimura S, Nagasaki M, Nagai R

2012. 10. 21-22. Phuket, The Asian-Pacific
Society of Atherosclerosis and Vascular
Diseases Committee (APSAVD)

In vivo multi-photon molecular imaging
technique visualizes parenchymal and
interstitial cell cross—talks in adult
metabolic and thrombotic disease, (YIA
finalist)

Nishimura S, Nagasaki M

2012.10.6-10.9 Nice, MLTD 2012 22
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Discoid platelet aggregations visualized
by in vivo molecular imaging, and
contribution of inflammatory cytokines
Nishimura S, Nagasaki M, Nagai R

2012.9.16-9. 22. Manchester,
Microscopy Congress 2012
In vivo multi-photon molecular imaging
visualizes inflammatory and immune cell
cross—talks in adult common disease

European

Nishimura S, Nagasaki M

2012.8.26-28 HEL NA A A A=V v T
AN

ey

R AA A =D T TR D AT B
(2B D5 - RIEMERIRD 7 m 2 b —7
VAR, RMREAE. Hah RS, T2, K
FR=

2012.8.26-28 I #B 14" International

Congress of Histochemistry and
Cytochemistry

In vivo multi-photon molecular imaging
technique visualizes parenchymal and

interstitial cell cross—talks in adult
common and chronic inflammatory disease
(Best Picture Awards)

Nishimura S, Nagasaki M, Manabe I, Eto K,
Nagai R

2012.7.19-20. f&Ehd 5 44 [8] B AB)REE(L
Fo e - RS
INENVT A AByay 2 TAXR) v 7
v R\ — AT -G g B IR E )
HARGyFA A — v 7 TH D IR NE IR
2B D0 - KIEMIE - IBEDOZ 7 A h—
7

PR, RIS, H&—H0. G2, K
HE=

2012.7.5-7.6. f&l RIEFEEFS ERK
DAA A=V T THRBHAEERERICBT
DEPE « RIEMIWO 7 v A h—2

PR, RIS, H&—H0, G2, K
HE=

2012. 6. 26 ®iIE 2 12 [B] H AP E 2R
& VR vy LA TEEIZ—-Rc»d -
HfgE - BRRMEICR T DA A= T DEH
R

AR F A A—D 0 T TH 5 AETEB BRI
BT D05 « KIEMROME/ER

FEAE . RIGEME, B8R, [LEREZ. K
HE=

2012.6.14 B{ik 25 1 1 FIHAEERRTSR
REIVT 4 ATy ray FAERICHRR
ERAE 4]

RS A A=V T THDHHE « RIE - H
FEHED 7 a A h—2

PR, RIGFEME, =B, LG 2, K
HE=

2012.5.24. K A A=V U THERE T
Bl IR

AR T TFA A — D 0 TR B AR BRI
BT HmE - RIEMBEOZ 2 XA N—17



(e tEFHH)

VAT RIBEME. Hi—E8, LS, K
HER=

2012.5.17-19. Hfik 5 55 [B] H AHE R 72
RPN RS

ARG FA A — v 7 THh D R NE IR
WZBIT D% - KIEMEOZ v A h—7
PR, RIGEME, B8, [LEREZ. K
HE=

2012.5.14-16. o< ¥ HARPAMEFSSE 68
(B PR 2

AR T A A — 0 T I 2 R G I kE %
2B D% - KIEMIAD 7 2 X h—7
PR, RIS, H&—H0. TG 2. K
HE=

BHEaL /7 —)L

ARG A A= 7 TH DR & Mk
iR

VAR RIS
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Kenneth M. Brinkhous Young Investigator
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Discoid Platelet Aggregations Visualized
by In Vivo Molecular Imaging without
Endothelium Disruption, and Contribution
of Inflammatory Cytokine, Ros, and
Integrin Signaling

Nishimura S, Nagasaki M, Nagai R

2012.4.9-11. The 1st Annual International
Meeting of The Society of Molecular
Imaging, Bangkok

In vivo multi-photon molecular imaging
technique reveals inflammatory and immune
cell cross—talks in adult common disease
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Nishimura S, Nagasaki M

2012.4.3. Focus on Microscopy 2012,
Singapore

In vivo multi-photon molecular imaging
technique inflammatory cell
cross—talks in adult common diseases
Nishimura S, Nagasaki M
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