BhpkES 2231

YT I DS B OB A il e LT LR D B A ZE B B O i B

e HEH, =K R

KBRS E D it FE AR AR I oo B
(BL: AR T2 TE R 5 R - A L R B A AR A L 50 B )

B E TRPM6 (IBROENRAE IZHRS BB TRY, ~7 32V AOFHRIUZEF G THZENMLNTND, Fix
LN ETIO TRPM6 OFTLVMEREELC, IJFE D A EMEIZEE THHIEEALINIL TETZ, TRPM6 R fsRr 217
KT ATIERIE CTO~ T 7 AOFWRIL M2 DT T, MED B JAZB RS IHISh Qi FL TR~
TR DR 5.2~ ACTIEIAE B IREAL R A T TRPM6 DOIEHEIME FLTRY, ZL CiED A FHERN
FE-o TV, TNHDOFERFE LY, ~7/ % A% 51250 TRPM6 OFHL &2/ L CED B AL %o ba
—VTELZELHRDOETHLNIZSNTE, v/ XU LD M ERETFBEL TO RIS RS- — T,
BITERZIZ OV TR TED T, ORI OW T 21T 572,

FRROHNT, a2~/ 32U LABOREEE~T AL 2T 2 BEND 1 v H, FEE T, TORR, ~7 3
U AEIRIFL T O~ 7 37 A BT L Tz, F2 B S AR A MR IZ 10D TRPM6 D% B & IR E
DE~ 7 AV LETHIIL TWEIZT TR, BREFRO~ 7 3230 A IR U TR EIZHIFEEIL T,

INBHDFEEFERIY, RN~ 7 227 L EC B s (LR E M 351T D TRPM6 OFBIL ~ LA BEEH O~ 7R
VU LRI b L TELIERHER I, ZORMO T ADREEZ T FER, TORE ITITREICIDE
WL, FEEBIRE OSSO 2 BITRR O DN o Te, T~ Ry ALELEDOBEBERI S TQNDTD,
HMifaZ Iz DWW THHIE LD~ — T —53 1 ThD ple DFBIZ FHLTED pl6-Luc v A& WA A
TIZEo TN, BEEF O~ R0 LEIZLOAMRZRIIFEFRHMOM TITRO V-7, —FH T, @i~/
AU LBER SN AT G4 H X0 FROERE R TERY, ORI ERIFA@L Gkl ThRbz,
P EOEBRERIY, G~7 3227 5B G TIE PR O BRI IB RSN T, BEREORGREIZIEI
TER O, Zep o ha— ERBIR CEL AREMEIVRIBS LT, S # SR 2 XY S~ A~D
P - FEBRSO R ML E RS T V72 8 CORFIEATWIIE B BSOS Dz D 228 T, ZOH AMERH L)
IZcELHEE DS,

1. HIXE/ VT DRERY AT 7752 =L THIERB SN TWAD,

BERR D E O @i 0BG X 30%I128-THY, M
LEHITA L DR N AN IR SR~ DRI 2
B Lieo T, EIE XA 22 Nt E R B O OV
THY, FlnLEHITRERN EHT20H557, Eifl

PELR BRI ZE P72 8, BUEMED B B~ LHE DL,

FITFETIHR aa T L R RGO R FAE B L

B LEDVEREIZHDONT, BTy AEHEIRSS T AT
VU EEESE (ACE) PRI Y BN - EIEHIN £
HBHs - RATESNA SN TWD— 5T, —Ho&ILE
BETIIINLORERNHRFIMEZ R TOD 2 eb s
SNTHY, Eom il EDRIBITHEEL AJERE > TO XL



PENIR D — AN RAETHLHZ LD, FLh o4
IRREEIRDOBIR AR DL TN,

RIRU 72 MR DR BN AR e o 7, m ifLE L B
HUBIEEDO A>T U NI EN 2RI LR 5%
O AD O, BN TR O R H CHEEICAT S0,
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3. HAEMER
3.1 BEHHDIT RV I LEDEWVZLDEKRELED
FEBIUTHEIHR

FATHF R CIIRE T O~ 7 XY AEBE T LI
KD B EZEEZIE TCETWERWD), —FTv s
KT NI THIEL TR DI TN\ ieY, 20D EEiHE
T DTS AET D, T CTHEERITEITIRICE
WCTHWE~ 7 2T ABBYTADKE BLOHEIZE
XD BR PR THIz, PrEfE sk CEEERIN T
WAETLRIBR D~ 7 R B (0.3%) 2 a tea ha— L
B, BEXOENID I 2T L&D DIRNEER (0.1%35
Y 0.0027%: Bl A2 Lo TERR CE o~ AEHIZH1T 5

159
- 0.0027%
104 - 0.1%
- 0.3%
5 - 0.6%
0 1 L) 1
0 5 10 15

~ 7RI LEOR/IME), T U CIED B 2 8% ]
TETWE, B~ X758 (06%) % 2 # A lD
C57BL/6J =~ AIZ 2 W] 5-Z fgel T 7o, RS~
LA, BEEH DO~ R MBI I HIRE ~DEN TR
DoAY (Fig. 1A), D7 EbZD AN TEBWTE~Y
ADRBICEREEF O~ T 3T AEITRE R EE KIE
YA ALY/ Y oY oY it

— 5T, BEELEEL OO UNICE T R
LEE G~ ATIIEOPRILE R B S, ZO%E
528 U CRIBROME A A7 (Fig. 1B) , SEESIC
FEROKGEERELIZLEZA, BEFFO~T R LEL
FHOKYEONZEOMBBIRNSH D LMD -T,

B 0.0027% 0.1% 0.3% 0.6%

s — P M
o Ly} (== (8]
1 1 1

o
o
1

K& (mg/ §E1EEE 1 mg)

<
o
1

o\o ole
LY

Q@t\ Q" o7 o

Q.

Fig. 1 ~7 33U AMEREOEBEWICEIHEREBIOHE K G E~DEE
(A) C57TBL/6] v U A%~ T H T AREDOE CRE LI~V ADOKREZERBMHHE (0 B), 7 HE, 14 HHEREL, FHEOTFH)
FIEAEGRIE T TR WD, IEICHWEAEEEIE, 202 4 iR (=7 22 7 LRE 0.0027%), 4 84K(0.1%), 4 &

#(0.3%), 5 fE{4(0.6%) TH D,

(B) CS57BL/6] wUAREK~T XU AREOEIT 14 BREFER, TNENOMEENGEARILT, BEIIERECRERRIED
ABAERL TS, SERESOBER(BER) L AREZBEEOER (BER) OEZ/KSEEL, BEER 1 mgH7zDoK
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F9° RT-qPCR IEIZEVENRICISITD Trpm6 BAR T DI
BEAERLIZEZA, AERYD 0.6%~7 2T LEET
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Summary

TRPMB6 is strongly expressed in renal distal convoluted tubule (DCT) cells and plays an essential role in
magnesium reabsorption. We have previously shown a novel role of TRPM6 in regulating the circadian variation
of blood pressure. Kidney-specific TRPM6-KO mice not only showed impaired renal magnesium reabsorption
but also showed attenuated circadian blood pressure variation. Furthermore, mice fed a high-magnesium diet
showed decreased TRPMG6 expression in DCT and suppressed circadian blood pressure variation. These results
suggest an interesting possibility that blood pressure, especially its circadian variation can be controlled by
magnesium administration and subsequent suppression of TRPM6 expression. However, little is known about
how continuous administration of magnesium affects organisms, especially its adverse effects.

To clarify this issue, mice were fed diets containing various amounts of magnesium (0.0027%, 0.1%, 0.3%,
or 0.6%) for 2-4 weeks. First, we checked the serum magnesium levels, and confirmed that it correlates with the
amount of magnesium in their diets. Also, the expression level of TRPM6 was inversely correlated with the
dietary magnesium content, and typically it was almost undetectable in mice fed a high-magnesium diet. In these
mice, there were no significant difference on growth, kidney tissue architectures, and cell senescence, but mice fed
high magnesium diet showed symptoms of diarrhea.

These results suggest that by optimizing the route of magnesium administration may avoid diarrhea and
provide a safe blood pressure control method without obvious adverse effects. Nevertheless, further experiments
will be required, including further long-term administration in older mice and in induced hypertension models, to
evaluate the efficacy and safety of magnesium administration as novel methods to control circadian blood pressure

variation.
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