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Abstract

ARBEE. EVAINAMFLEPIETIILI - EEHFREE, FRARENBEE NIRRT
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ZEMEL I,
WRFAEDFD2019FEICE, AQP3IRIBEBN TV AZAVEIFRM#L- FAETFTIERICKY ., Y
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oo AQP3RIBN VAR, BERVIJAELLEBEL T, SHEOFESE. SIEHEOFRMEL- FX
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BRI (D8 ) OREFLRICEHASL TV, FAREBRETHS CAFEMBROEM L ITFHE
HALICE, MEETOBRUCANLAOEMA —MEEL THY), SEHALNIO77 DN hz
HAHET2ERD 1 DTHAICEZRASHAICLE, BNIO7 7 —JICRBETHAQP3N, EMHRE
DEERD THAH2020OWIEZRHF IS T, BILANL AP FEMROFECHIE & FFiRM#
ICELTVS e Z/RRL 1,

FIAQPIOMEEEEY —)ILEL T, AQP3E/VA—F Itz HiICHIUIL Iz, ChETIC,
TREATIVABLOE MEBBICRKETHAQPIIICE VRS EHEE T L ERRTETVS, 5
#., CORNKICIDAQPIMEEF EEM L ZTOXNZALEZRAND, ESIINVARKETINZA
W, FRREANOEFFEICIDMENREKRILEL TV FETH S,

Aquaporin 3 (AQP3), a plasma membrane water and hydrogen peroxide (H202)-conducting
channel protein, has been implicated in various cellular functions. The present study aimed to
assess the role of AQP3-mediated H202 transport in hepatic macrophages and determine whether
AQP3 inhibition is a possible therapeutic approach in liver injury.

CCl4-induced acute liver injury was suppressed in AQP3 knockout (AQP3-/-) mice, with reduced
inflammatory cytokine TNF-a production and less oxidative stress, resulting in impaired chronic
liver fibrosis. We found that H202 transported via AQP3 was involved in nuclear factor-kB (NF-kB)
cell signaling among naive macrophages, resulting in activation. Activated macrophages harboring
high intercellular H202 levels induced hepatic inflammation, oxidative stress, and hepatic stellate
cell (HSC) activation during early liver injury via partially AQP3-dependent H202 transport.
Furthermore, we found that a newly developed anti-AQP3 monoclonal antibody prevented both
acute and chronic liver injury, with inhibition of H202 transport and macrophage activation.

Our findings indicate that AQP3-mediated H202 transport in hepatic macrophages is required for
the development of liver injury and fibrosis. Additionally, our findings suggest that AQP3 plays a
novel role in the pathogenesis of liver injury and that AQP3 inhibition is a potential therapeutic
approach for liver failure.

Notes

Genre

Research Paper

URL

https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=2018000005-20180359

BREZBAEZMERRD N (KOARA)ICEBREATVE IV TV NOEFIER., THhThOEEE, FLFTLRERLRTECREL. TOEMNGEHEEEICLST
REENTVET, 5|ALCHE> TR, BEEEZEETLTIRALEEL,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

2018 FEE FHEIRME S (EAME) srrmpsmsss 20T IE T

il EFERHE B4 HEHIR
RS WBNEE 500 (4%B)FM
B4 "mE EEF K4 (3588) |Mariko Chikuma

HHIERE (AAFE

F=ooo7—C0EMHEHEHEEMET SH - R REBOEE

e (ER)

Role of hepatic macrophages and aquaporin 3 in liver injury
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2. MAERRAEEOBE (R

Aquaporin 3 (AQP3), a plasma membrane water and hydrogen peroxide (H202)-conducting channel protein, has been implicated in
various cellular functions. The present study aimed to assess the role of AQP3—-mediated H202 transport in hepatic macrophages and
determine whether AQP3 inhibition is a possible therapeutic approach in liver injury.

CCl4-induced acute liver injury was suppressed in AQP3 knockout (AQP3—/—) mice, with reduced inflammatory cytokine TNF-
production and less oxidative stress, resulting in impaired chronic liver fibrosis. We found that H202 transported via AQP3 was
involved in nuclear factor—-x B (NF-k B) cell signaling among naive macrophages, resulting in activation. Activated macrophages
harboring high intercellular H202 levels induced hepatic inflammation, oxidative stress, and hepatic stellate cell (HSC) activation
during early liver injury via partially AQP3-dependent H202 transport. Furthermore, we found that a newly developed anti—AQP3
monoclonal antibody prevented both acute and chronic liver injury, with inhibition of H202 transport and macrophage activation.

Our findings indicate that AQP3-mediated H202 transport in hepatic macrophages is required for the development of liver injury and
fibrosis. Additionally, our findings suggest that AQP3 plays a novel role in the pathogenesis of liver injury and that AQP3 inhibition is a
potential therapeutic approach for liver failure.
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