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Elucidation of the pathophysiology of secondary lymphedema and development of
new drug treatments
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We showed the pathophysiology of secondary lymphedema using a rat model.

Macrophages in the acute phase, myofibroblasts and macrophages in increased adipose tissue in the
chronic phase were important. TGF-3 1 was produced from these cells, and caused skin fibrosis via
SMAD signals. Lymphatic vessels were impaired in fibrotic skin tissue. Eicosapentaenoic acid (EPA)
inhibited increase of adipocytes and TGF-f3 1 signaling, and improved skin fibrosis. Lymphatic
function was also improved. Fibroblasts were obtained from skin samples of rat model and patients
with secondary lymphedema. These fibroblasts were differentiated into myofibroblasts. Addition of
EPA to cultured myofibroblasts inhibited the expression of TGF-3 1 and collagen.

TGF-B



quality of life; QOL 20 2

5000
PL0S ONE,9,e89830, 2014 (Atherosclerosis,247,127-134,2016)
(J Vasc Surg,45:1016-
1021,2007
TGF-B 1
TGF-B 1
TGF-B 1
TGF-B 1
Cancer Sci. 2020; 111: 2620-2634.
(EPA)
TGF-B 1
Borghi,C.Heart Int2:98,2006.
(EPA) TGF-B 1
EPA TGF-B 1
12 Sprague-Dawley
Oil red O
real time PCR T o MCP-1, IL-6
G0 )
1800mg/day 3 6
TGF-
B1 Lymphat Res Biol. in press, 10.1089/1rb.2021.0054, 2022.
TGF-B 1 SMAD

(EPA) TGF-P 1



EPA
TGF-B 1



Masaki Sano 11

Potential role of transforming growth factor- beta 1/Smad signaling in secondary lymphedema 2020

after cancer surgery

Cancer science 2620-2634
DOl

10.1111/cas. 14457

Sano Masaki Hirakawa Satoshi Yamanaka Yuta Naruse Ena Inuzuka Kazunori Saito Takaaki 18

Katahashi Kazuto Yata Tatsuro Kayama Takafumi Tsuyuki Hajime Yamamoto Naoto Takeuchi

Hiroya Unno Naoki

Development of a Noninvasive Skin Evaluation Method for Lower Limb Lymphedema 2020

Lymphatic Research and Biology 7 15
DOl

10.1089/1rb.2018.0089

Sano Masaki Hirakawa Satoshi Sasaki Takeshi Inuzuka Kazunori Katahashi Kazuto Kayama 20

Takafumi Yamanaka Yuta Tsuyuki Hajime Endo Yusuke Naruse Ena Yokoyama Yurina Sato Kohji

Yamauchi Katsuya Takeuchi Hiroya Unno Naoki

Role of Subcutaneous Adipose Tissues in the Pathophysiology of Secondary Lymphedema 2022

Lymphatic Research and Biology

DOl
10.1089/1rb.2021.0054

TGF-B /Smad

2020




TGF-3 /Smad

2020

2021

SVS PAD

2019

2019




TGF-B

2019

A noninvasive skin evaluation method for lower limb lymphedema

2019

2019

2019




(Yokoyama Yurina)

(30645875) (13802)
(Katahashi Kazuto)
(60839091) (13802)




