EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

TRPVF ¥ X ZE RN E L EREBRED AR ) EBHIE

Sub Title

Roles for the mechanosensitive channels (TRPV1 and TRPV4) in the initiation of presbyopia

Author

fIZ, ¥/ (Nakazawa, Yosuke)

Publisher

BEESEEZES

Publication year

2021

Jtitle

BENSCSERBRFEREESEREEE (2020.)

JaLC DOI

Abstract

AHRE, TRPVF Y RILICEBL., KBETOREZMBATIELEEIC, ERRENOFTFEZR
L. EVREROTRPVF Y RV ZENE L EREREAROERZRDI L ZBNICRFNERC
Bok, ENFIERBREICE. ERAONMICK Y ZNn/NENBEL, KEAEZFREEICES
FERIHEICBE, ERAHZET>TVWD, RREFET. ZnnhFHASODEDICKBTRPVF ¥ XL
DRENEERT L. ZTOKR. Znn/NHF-EREFLASOEHNICEL 2T, KEFLHHBOTR
PVAD BENMRBEAZILT D ENHSH B, BIRKBETRE. Znn/MEORIB LT
KBEFRZCORIEFZLWAZORRAETATH D, FART A SRBMICKVYTRPVF ¥ X
IFZEATD IR, TRPRVFYRINFBRREICKESFTFESTHEEEIC, TRPVEENEL
NERZAROAEMN RRE N,

RICEE, KBETRPVF Y RIILOBEICEEZEXAD2RMATORKRET >z, T TEBLIE
O, RARNEBEFHIRNIBEENTVBIAARRDIZS D THD. 1%, BRT2%DKAEARANR
)22 Z9BRNVAICBHMBKEE, TRRAVFYIXILOBES RO KBEEREEANDEE TR
L. TORR., KBUAARDVD 2V ZHASIKERENVAOKBETE. KEEADIBOTR
PVAD BEANMRED SHIMBEABT IR ENBHSA LR £, ., KRFEEMEELEINET
BE. KBUAARRDD DV EREU YV AOKBEGIIEREFHICHNTEUSEMEE EFIH
FEHsniz.

ERRICKY) . KBHEADTRPVF ¥ RILY . EREAFLSORBICL) ZOREEENLESES
ENBEsHERY), ERRAFERABTL VDN HEEE N, FEAARRVIVEEIZ&) K
RATRPVF ¥ R OREANZLL, REFEUENFBETHRHIBHShIZZEH S, TRPVF ¥ X
LZBNE L ERZEBREAROARMEAHEES NI,

The transient receptor protein vanilloid channels, TRPV1 and TRPV4, have recently been shown to
be mechanosensors in the ocular lens that act to transduce physical changes in lens volume and
internal hydrostatic pressure into the activation of signalling pathways in lens epithelial cells. These
pathways in turn regulate ion and water transport to ensure that the optical properties of the lens
remain constant. The extent of cytoplasmic labelling for TRPV4, but not TRPV1, in this cortical
region could however be dynamically regulated by cutting the zonules that normally attach the lens
to the ciliary body, which means that that TRPV4 can be dynamically trafficked into the membranes
of differentiating fibre cells, results that suggests that these mechanosensitive channels may also
be functionally active in lens fibre cells.

Thereafter, we demonstrated that oral administration of a-glucosyl-hesperidin (G-Hsd) could
prevent lens hardening. As a result, the mouse control lens was significantly toughened compared
to both the 1% and 2% G-Hsd mouse lens treatments. Moreover, G-Hsd treatment affected the
TRPV4 distribution, but not TRPV1, in the peripheral area and could maintain intracellular
pressure. These findings suggest that G-Hsd has great potential as a compound to prevent
presbyopia.
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1. HRRREEOME

AHEIL, TRPV FrRILIZEBL. KEARTOHEEEMRIAT 2LEHI12, ERRBEADFTSEZREL. ALVFED TRPV FrRILE
BHELEMEREASOEBEELIC LT EMITRIZE I H T, EMIEFEEIZIE. EHEDOUUHEIZEY Zinn INEHTIEEL .
KBARZERARIZELSTFEAARIZEES, ARAHZITOTLD, FAETET . Zinn INEMLSDENIZLS TRPV FrRILDBIED
FILERTIL -, TR, Zinn INE-EHRAFHNODEHIZES T, KRBIXTLIZE D TRPVA DB ENHAEIEAT LT BRI ENES
helgotz, ZIRKBATIE, Zinn INEDRAB LUV KEARBKRELCDORENZLLVHIZDERIEFETHD, AFETINLRIEK
IZ&Y TRPV FYRILHEALT BT &lE. TRPV FrRILDBIRRBIEICKEKEFETHELELIC. TRPV 2ZHEL-BIRERIE O A
BEMENTREINT =,

RIZFAE, KEIE TRPV FYRILDBEICHEEZEZDBRARS DIEREITo1-. T THEBLEZON., RBARNEF IR HRE
ENTNBARRYDUTHD, 1%, BEXU 2%DKBEARRYD V% 9 BEFY I RIZBAHBUKESE ., TRPV FrRILDBESIVK
RIAREEEANDEEERT Lz, TORER. KBEARRYDUEERBIKESEIIRDKEETIE., KEEEBED TRPVA D
BESAMBEENSHEEABITITSIENBELINEL Sz, T KBEEEEZRTETHE. KBEARRYDUFRELIZY DR
DKEKRITERSHICHERTEALEEE EFINFIAZEDOONT-,

ARAEIZKY ., KIFBIERD TRPV FrRILH, BEHREAGNLORBIZKYZFOREEZECIEEIIENHALNELY . A FETEHR
L TWAIENHEINT -, FEARRYDSUEEIZEYKEEK TRPV FrRILDBENEIEL, T-EEEIABETIFHAERDHSN
f=2EMD, TRPV Fr R ILEZEMEL-ERES SO AR A HRIN T,

2. HEBREROBE FR)

The transient receptor protein vanilloid channels, TRPV1 and TRPV4, have recently been shown to be mechanosensors in the ocular
lens that act to transduce physical changes in lens volume and internal hydrostatic pressure into the activation of signalling pathways
in lens epithelial cells. These pathways in turn regulate ion and water transport to ensure that the optical properties of the lens
remain constant. The extent of cytoplasmic labelling for TRPV4, but not TRPV1, in this cortical region could however be dynamically
regulated by cutting the zonules that normally attach the lens to the ciliary body, which means that that TRPV4 can be dynamically
trafficked into the membranes of differentiating fibre cells, results that suggests that these mechanosensitive channels may also be
functionally active in lens fibre cells.

Thereafter, we demonstrated that oral administration of a—glucosyl-hesperidin (G-Hsd) could prevent lens hardening. As a result, the
mouse control lens was significantly toughened compared to both the 1% and 2% G-Hsd mouse lens treatments. Moreover, G—-Hsd
treatment affected the TRPV4 distribution, but not TRPV1, in the peripheral area and could maintain intracellular pressure. These
findings suggest that G—Hsd has great potential as a compound to prevent presbyopia.
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