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A/ PNV BHEMRTREINAETELFXES S bO—D T, iSO
EREERSICH L TH bU I LEKEEOHEEE (sodium-dependent myo-inositol
transporter: SMIT) (& V) MIERICETRL . MBEASDOEREENT I 2ROBEN H
3, Kalzsy FBICEWT. SMITMRNAPAL L OAWETHE BEHICEHH T
MCRELTWBZE, EH5ICNaCIER TERICHFEZI A 70€I FICTAHIEL S
ZEEESMILE . ThhB, JOBMMICH TS SMTORERI NaCIBWRIRIZEHKE T
B3LETRBTEEEZOND, SMITORBREEIBEZ S S ICHAS PIZTHH. N
CLEBADONaBTENENE B E L TRBHEKEEBREZTE 2/ L, 20FE £
U 7, RESMN K ERRATEREIC LY., BEESNBOSMIT mRNAD > J 7V IZBR
BALIEMERD. MICHERNBOY FFHILBETLE, Thbs. EHAYNEROAN >
L EFEIC BV TNaCERABICKTE L TSMITORBRE I Thh Tw3 eEALS5N 3,
IS, SFA /U =B LU ZOHEGOEERZALSHICTS D, SF1/ 2
P LEEOBESIC LI FEERI L, T, IAA/ P NOTFOITHB
methylene myo-inositol (MMI) D334 /¥ b—VERRICH T 3HE L EEMRRTE
LA, ShicEY ., MMIFS A /¥ =X DRSNS ETHZ 2 &, MMIB
FIEHBEAICIEE A ET) ;Zf howz e, MMICL W SREERETICS T30
RE - REFEIEINBZEEBESAICL . RIS, Sy MIMMIERE L Z0BE %
BE LA, MMIB0 mg/kgiREICENWMBILTPF =, REEZIIRRICESAL. 48
BRELINICTARTOS y MPET U, RICE W EESNE DT 3 RMEMRO
BREEBH . EESNRMEMIIEL., Tamm-Horsfall protein (THP) #fRIC &L 5 &
BLETHEOMBETH5Z L5, TELTALLOXWETH (TAL) PEE2%
W32 EPBAL P EL 5T, Ei ETFEE, B, BBENELtE~Y—h—IC, F X
ES5A MESICL B3R R AR L. IS4 1/ Y F=—LOXERESICLMMIOEE &
SEEICIEE h, ATEER, BHEE. BT HRIZTLICERBICE LA, S50,
TALOFZEZA b THINEZA L DAEHRSICELY . BAMICHE 2B, HED
ZEBD. IFAIY F=LEALLOERN ETFHRICEVTNaCHEE ICEE L TEE
BHEERIE S TWAZ ENTREE h, ’

_9 O_






9634 BRWICBIANa'/IFA V- VEEEORERGLrzOESR

BBz | W O (KRkZ EEE)
HEBEE A4 EH (RBCKE R
SFUL B ORBRORS (R 5 5B

1. MREBN

SHAM/ VPNV BEERRE TRESNAZELAZES S FO—DT.
RADEZZEERMICH L TH b U T LERFEEOHRE (sodium-dependent
myo-inositol transporter: SMIT) (& W ARREAICETE L. MIEANOREE/NS
CAERDEENYHD (1) SAAN /T F=INEHBDFRES A FEIZER Y
BHENEICRVZE(HFEL. FEICHLDERICTFET A2 ENEEEA TV S,
RAREIESMITOCONAY O—=> T 5B 5 (2). % DREREHREBDAZER &
EIBBSHICDERETEMA TE /- (3)o cDNAEGIA SHEE & 133 FIBrE 1.
12EEEEHOEET. NafkfFiE I/ N O —A@EE 77 I U —ICBL T3,
MDCK#REE & AV V- RERIC K Y . SMITEEREERIZICRS L TEICEEFEE
LANLNTHBERTTWAZEEBASNIZ L (4), £7-. RBSHIES I TE
CHRBEEAY X ITLMIRTSH. SREERBICRAE L TSMITEM S £ U'mRNA
LNIVDERANEZBZ e RELUE (5) L. 2Ty FBIZEVWTSMIT
DEI %in situ hybridizationlZ &V EZE L. SMIT mRNAD AL L DKWV LT &
BERICZbD THECEBLTWVWAZE, ES5ICNaCIET TERICEEIh IO
EIFICTHHEHENBZEEBELNIZLAE(B) ThDSE, COSRRIICETS
SMITORIRHFNaCIBRIUEKFTEI L aRETHEEZL LN B,
SMITREEERSMEICHE 25 W50, 70+€3 FICTERIMEIEh B2 &
PEERADRELEEREAEN ZWEEAIONS, LENF>T. %5 CEEMA
FoRMRAOREEDN T FIVCE > TSMITORR A TLE €TV EHES
N3, COERIMDCKRDERRA EERAUOREE 4R 2 ICTLE €5 &,
SMITHEICERERMOZEEEFEICASE N3 EVWIERER,» S XSS
(7)o

FMEDE—DEHIIE, SMITORIRFEEIBEZ S SICBEOEPIZTEEH. A2
LIREENDONaBREDBMEBAIE LT, EMRAEICERTIFRETH D%
PR KRB REAEELRE LI DFEBEADIETH S,

ZDEHIZSMITOEIBZEEBIZ DWW TIEREICHS I DD H 5, &
CHUIBZFENDVWTRELTALENZV, KATROE2OBEIE. 3414/
V=B LUEDHEFDEZEZAS MICT B0, I3F4 /2 b— Lg%
DREZBICLZ2TBERTTIZILETHD, SMITOBWRBES LUFELERD =N
L OAVETH E@EBMIE T IR, SMITHEIRMICES S A2 %385 TV AT
BEMENTRVWEEA SN S, COREMONICTBADIC. 1) IF1 /2 b=
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D7 F 07 T % Smethylene myo-inositol (MMI) DI %A /2 b —JLENEICH T
FEICOWTESMREZAVTHRETT S, 2) E5CnvivollEWTIF 1/
b —IVEEDBRESIEEREE Ty MIBE L. TORBERET 5,

2. MEAE
1) SMITRIEREHEE DIRET

RER AR K EEEFEHEEE T & D acetazolamide 6mg/100gAE 25 L. ALK
METCONABRINAAET A EICL WAL LEBADER ZIBME L/ ED
HERMET S, BEEEEBNICER L. SMITORIE % Northern blot# & Uin
situ hybridization(Z & W ERZ L 7=,

Northern blotlE 5 v FSMIT cDNAZ®PS AL L THW =,

In situ hybridizationts 5 v FSMIT cDNA% 5%¥S 5 XJL L 7-=cRNAZ &R L. 7
O—7 &L THW:,

2) 3FAA4 /Y b—IREHEEDE
(a) in vitro study

2FA /Y =D TFO7T T&HS methylene myo-inositol (MMI) DI F 1/
O b= VRIS EREAS A ICT 3 20 . BRESMREROEEM
2 &% 3 MDCK#a % Fu\ THET L 7=, n—:f—'l_f_i"“ﬂi’. (500 mosm / kg) IXIEE
BEEIEHIZ200 mosm / kgD T 7 « / — X &AL TERK L 7=,

B2OBEOMMITZFET TCIAAM /¥ b—Iliax%E Na' BZET. hiU‘?‘ET’T
TIETPH S 414/ Y b—LOBYAHMEEERHEL . ZDEH dNa iz 3
FA D b—IVEEERD =,

J2 bO=IbE LTRIE L =NZ A CiiElk (betain/gammma-amino-
isobutiric acid transporter) &% % [°H] gammma-amino- isobutiric acid (GABA)
O AREET. ¥ AT LABRMT 3/ BREEAFEM % methyl amino isobutiric
acid (MeAIBOEL V) A #HRE THRIE U 7=,

MMITZZET . JEEET COMBIN S + 1 / ¥ h— V2R £HPLCH (8)IC TAIE
L. MMIZ#IBED I 4 /2 b= LVETBICE A 2B EZHET L /=,

MDCK#IIENEEREETICHE I 2HE - MEDY . MMIICL N EZEEZ 2020 E
9 % colony-forming efficiency (Z & WIRE U 7=,

(b) in vivo study

Preliminary @ EEIZT. MMI%E50mg/kgit 5 ¥ 2 L8 E . 80mg/kg THEE.
100mg/kg CEENEENEB #h L £ T2 VRMEREN AONZZ &N D
50mg/kg % 7= 1380mg/kgiE S IC TR TOREE H ZH o 7,

MMI 80mg/kgi¥ S EDEGFRAERT 2L & HIC, BIFMICS Y B L
MEI7LT7F=Z. REZREATEL TBHEICSAZTETCRETL /-,

MMIFESIZ &V RERICES 2 S 2B ZRET 572012, H#H5120FRICE
#ERET L. H8FNEREES G o7z, BEEZ T A REEHZDORED
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TEDIE A LORVETHICEENICEET A ARSI TLS
Tamm-Horsfall protein (THP) I § 3k TCRIEREY S E > /-,

S HICMMIIESIC & B RIIEREE M NaCIETICL U EEBEZ 331 E D h 5
FIT 278 MMI 50mg/kgi% 5 & BEIC 3M NaCl% 0.5ml/100gikEREiERiR S
L. #BF0N S S U REEGRIRTES 24 5 7,

MM SIC &L 2 RIEEEEN I A1 /S b—LOBEICLMEEh 3L ES
P EHBIHIC. MMI 80mg/kgi% s & EIFE I 800mg/100gAED I 44 /& h—
WERS L, ERFNS LU RBESEMNRN 2B o7 RHEIC. ALLOD
AOETHIOL 5—D2DF ZESA M THBINE A L HBEICL 2HEBLHBIL /-,

3. M7EER
1) SMITRIRAE B DRSS

acetazolamide 6mg/100gFE 2 5 EREBNICS v 2B/ L. BrighE
RNAZHH L. SMIT cDNA% 7’0—7 & L TNorthern blot & 2 % - 7=, SMIT
mRNAltacetazolamidelC & WEED LREMERTHDNDEELETILEBH L
o=,

Fig. 1  Effects of acetazolamide on SMIT mRNA

control Acetazolamide

-

Fig. 1137 v b ZERBEEESMIT cRNAT'O—JIZ & Vin situ hybridization %
BIOIERTHD, BEEINEDOSMIT MRNAD 7 FIVIEEES H 13234 5 23
WICREEAED S 7 FIVIZIET Lo Northern blot DIERIEZh & HHEBZ L & -
OB REENFRON G > /-bDEHTEE NS,

2) 3AA /Y b= VREHEEENTE

(a) in vitro study
SMMOMMNZ &V I 41 /2 b —)VigiiEE I ERRICISEI S i (Fig. 2) o
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'—ﬁ\3>hg—thTmELtN94>ﬁﬁﬁﬁ(GMM)\DZ%AA¢ﬁ
7 3 J B EN (MeAB) ICREBEELTLESZ AL 7,

200 -+ Fig. 2 Effects of MMI on uptake of myo-inositol
(MI), y-amino-n-butyric acid (GABA) or

_ 1507 2-(methylamino) -isobutyric acid (MeAIB).

=]

‘§§ Na*-dependent transport of MI, GABA and MeAIB
ov -

g 100 were measured in MDCK cells in isotonic medium.
R

Results in the presence of 5 mM of MMI are
expressed as the percentage of the uptake without
MMI. Each bar is mean of 3 independent

50

MI GABA  MeAIB experiments; error lines are SD.

RIZ, B2 DBEOMMITEETIC I 44 / & b— V& & BIE U Tkinetics
study% $ 25 - 7=, Fig. 3 l¥Edie-Hofstee 7R v + ER ¥ o MMIFFFE T ICKm

(Michaelis constant) 1£BAS 2 EF L5, Vmax (maximal velocity) &%
ERTLETREL D 57 DixonZ7 0y MIEUMMID I F A /2 b—IVEEIC
¥ BKi (inhibition constant) X1.6 MMT. BEAREN/X4 -2 2RI &N
BAS & o s

MMID 2 A4 /S b—ILOBERICRIZFTEE RT3 /200, MMITFET.
EEETICHIBI 44/ Y b—ILOMBIFRIERE £ HPLCHEIC TRIE L 7= Fig.
4 REERBES LVUSEEET CHEL/-MDCKlRDI A1 /¥ b—ILEE
5T To 5mMMOMMICE Y 3714 /2 b—ILDEBREZRICHFI S iz LA L.
MMl <R EhEWZ &R S, MMIBEERSMITICE W AEhEWVWEEZ
507,

Fig. 3 Edie-Hofstee plot of myo-inositol uptake

= into MDCK cells. Na*-dependent myo-inositol uptake
%é was measured 24 h after medium osmolality was
E"f; increased in the presence of 0, 1 or 5 mM of MML
é\g O Uptake in the absence of MMI (Km = 130 pM,
3 Vmax = 431 pmol/min/mg protein). 0 Uptake in the
g presence of 1 mM MMI (Km = 428 pM, Vmax = 421
pmol/min/mg protein). A  Uptake in the presence of

5 mM MMI (Km = 861 pM, Vmax = 437
ake/[S . .
(pm‘é)]i/tmiflﬁn]g/uM) pmol/min/mg protein).
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T Fig. 4 Effects of MMI on myo-inositol content
20 ! under isotonic and hypertonic conditions. When
- E 200+ MDCK cells were grown to confluence, some were
&g :%; 1504 switched to hypertonic (500 mosm/kg) medium with
é % 100 * or without 5 mM of MMI. At the same time, half of the
E isotonic cells were changed to the medium with 5 mM
307 -* of MMI. Each bar is mean of 3 independent

0 MMI() MMI() MMIQ) MMi(r) ~ SXperiments; error lines are SD. *p<0.01 versus

ISOTONIC ~ HYPERTONIC  uptake in the absence of MMIL.

MM SREERETOMBOEEPREICHELS5A50E ) P ERTTS
7=81Z . colony-forming efficiency #8IFE L TH&ET L /=, Zhid. MDCK#RAZ %10
cm dishZ4 7= 1) 200#Hfdseed L. 24B5REIEEREET CHEEESREEIEMICT
‘L. 1 BERICTEZAO0Z-0OBE MVA I TV —TRELTHABZ &
IZ&h ., B2OERGEVPARORE. BEICSEAEEBER25%:5TH5, IH.
BEAT 14 7 LBICEF40MMD I 41 /S b= EF1BMMD N4 A > B TETE
T3,

MMI{3100uM T & & (Ccolony-forming efficiency #1&F & €. 500pMFE T T
BedaazZ—racshih oz, Thbb, SREERET COMENRESIC
SAA S P—IDNRETHBIENTFRENS, ZOLI EMMIOSEMEG 36
EDIAA /D b=NVEMADZEICENEZRIIMEIE N, ThbE. MMIC
SEEREETOMIISET 2EHEIAAN /O M—ILORZIZLZEDTHY) .
FEBENLGEETE AW ENPBES P EA >, £/, MDCKM#IEDH 5 —20
FTAEZAPTHINZAOFRMZLY) . MMIOEMEHD BB EICHIE & n /=,
INSDZENOSMMIBESIC L ZMREBMEEEICFIET A MRRDEHIZEE
EEREBEICBICTEAVWI EPREREEZL SN,

Table 1. Effects of inhibition of myo-inositol transport

on colony-forming efficiency of MDCK cells in a
hypertonic environment

Myo-inogitol, Betaine, Colony-Forming
MMI, pM pM pM Efficiency, %
0 ~40 ~18 100+5
10 ~40 ~18 95+11
50 ~40 ~18 1007
100 ~40 ~18 51 +6*
500 ~40 ~18 o*

0 300 ~18 1093
100 300 ~18 111+6
500 1,500 ~18 922

0 ~40 300 107+13
100 ~40 300 117 +13
500 ~40 300 22 *+5*

Growth medium contains ~40 pM myo-inositol and
~18 uM betaine. Myo-inositol or betaine was added to the medium at
the concentration as indicated. Colonies were allowed to grow for 1
wk without feeding. The number of colonies with a diameter larger
than 1 mm were counted. Results are expressed as the percentage of
the colony-forming efficiency without addition of MMI and osmolytes.
*P < 0.01 vs. the value without addition of MMI and osmolytes.
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(b) in vivo study

MMI 80 mg/kg#& 512 & W 48BELIRIC TR TD T v M ET L7z, SETHRO
Sy NEQZIEEFi. 5ICRT, Y7 ONBEICLY . BEABMEICAVER
DIFFEEHN U > TIRIZA D Nz,

Fig. 5 Longitudinal section of whole kidney after MMI injection. The rats
received 80 mg/kg of MMI died within 48 hours. When the animals died, the
kidneys were removed and bisected longitudinally. There were clearly demarked
rings in the juxtamedullary region (arrow).

Smm

MMBEEIC LK WEEAZUAELERATET 2 2010, BE5EERH (128RE%)
Z5y FEBRL. B ERBETERIRFEAT IR - IATUICTRELL
(Fig. 6) » BEENBORMEICSENEM - BRI/ A 50, RKEORBEICH
EEADINLRBEZIFIIEEETHY . BEENBICHECAEREERO LMo
7o

SMITOREN SHETZE, TE L TEE 2R ZRMEE RN LOKVESRT
Bl (TAL) PREEELAEEEAOSNS, X 7OVHBHORED 2HIC. TALICE
EWICEEBEL. LIELIETALOY —H—& L THIA E h 3 Tamm-Horsfall protein
(ﬂP)@ﬁ%EﬁuT%ﬁ%%%ﬁztot(Hg7)oMMHmmwm&$E
LV BEESNBICHWTELE L TTHPEMOREEMREIEE S 1, THPORE
MPETTBIENhhol, &5I2, BRNaCIORSIC LY RIBERES IEER
(CEL. THPOZREMENMET T2 & & HICRMEREIDBOH S5 NI,

inVittoD =BT, MMIOMEEZS I 44/ 2 b=ILOBREIZLIZEICH
Hlah, NaACOBRSICE)BAICIEIE N, invivoTHRIRICAT A EZ
A4 MESIZEUMMIOSMEIRRIENEHE S 1k, EFER, BiEE. BlFEN
(b h BRI U 720 MMI B0 mg/kgiE 512 & W 48BERILINICT RN TD Z v bH3E
LD, 800mgkgDIF 1/ b—EIE N D E L EBTRMBRETT
RTDF5y MPEFELE (Fig. 8) o REONZA U EICLVEAS MIZETFR
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lEmEE L7,
BREICSAZTEBERTTS20. LE3BENS v N2 (8. 12. 2483
BR) ICBRL. MiEI7LT7FZ B LURRERFHFE LA, B2I0RT 28
O BREREBEATHEI L7 FZ oS URRERFASICLA L. 24RRR%
[CI3ZhZN3.07+0.06. 109+46ETCLEFE L, COLERAEDIA A/
P—IUREICLSELICMBIE W, N2 510 L) EARCIE & h /-,
N5 ITFDRESRI2F—OTHPIC & 3 EB#IG £ Fig. 9 1CRT. MMI 80
mg/kgiRSIZ &) | BEESBOTHPIR ML & bl C EEDOMIE= 5236
THPDREMEESEEIETLAD, 341/ 2 b=k ZRRICHEL.
NEZA HBEIZTHHS P EWRELZRID /-,

Fig. 6 Hematoxylin and eosin staining of the kidneys from the control rat (A, C,
E) and the rat received 80 mg/kg of MMI (B, D, F). A and B; cortex with
glomerulus. X 400. C and D; outer medulla. X 400. E and F; inner medulla. X
400.
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survival rate (%)

MMI + nmyo-inositol

00— S ©
754 N .
' ¢, MMI + betaine
N
N
50+ N
N
N
o
254 MMI alone
0 T L 1
0 24 48 72

Fig. 7
of THP in the outer medulla from the
control rat (A) and the rat received 60
mg/kg of MMI (B). Intraperitoneal
injection of 0.5 ml of 3 M NaCl per 100 g
body weight was performed

Immunohistochemical staining

simultaneously with injection of 60 mg/kg
of MMI (C).

Fig. 8 Intraperitoneal injection of 80 mg/kg of
MMI was performed to 9 rats. Three rats received
800 mg/kg of myo-inositol (MMI + myo-inositol)
simultaneously with MMI and other three rats
were given the same amount of betaine (MMI +
betaine). The rest of the rats did not receive the
osmolytes (MMI only). The rats injected MMI
alone died within 48 hours. Myo-inositol
supplementation completely rescued the rats and
betaine increased the survival rate.
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Table 1. Serum creatine and urea nitrogen following administration of 2-0,C-
methylene-myo-inositol (MMI).

Time after (n) creatinine urea nitrogen

injection

Oh 3 0.13 £ 0.06 12.2+0.9

8h 3 0.23+£0.23 10.3+4.1
12h 3) 1.43 +£0.352 59.4 &+ 3.92
12 h + MI 3) 0.13 £ 0.06¢ 12.0 + 2.3¢
12 h + Bet 3 0.57 + 0.15bc 26.2 £+ 6.62¢
24 h 3 3.07 £ 0.062 109.0 + 4.62
24 h + MI (3) 0.20 + 0.10d 10.5 + 3.5d
24 h + Bet 3 2.17 £ 0.682¢ 93.0 £ 9,5a¢

Intraperitoneal injection of 80 mg/kg of MMI was performed to male
Wistar rats. After 8, 12 or 24 h, blood samples were taken and the rats
were sacrificed. Some rats received myo-inositol (+ MI) or betaine (+ Bet)
administration simultaneously with MMI injection and sacrificed after 12

or 24 h. 3 p<0.001 and b p<0.05 vs. 0 h, and € p<0.001 vs. 12 h. d p<0.001
and © p<0.01 vs. 24 h.

Fig. 9 Immunohistochemical staining of THP in the outer medulla from the control rat
(A) and the rat with injection of 80 mg/kg of MMI (B). To see the effects of osmolyte
supplementation, 800 mg/kg myo-inositol (C) or betaine (D) was administered
simultaneously with injection of 80 mg/kg of MIMI.
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4. EE

SEOBSHC L) 1) REBKFEERAEZE T & Sacetazolamide (2 &V EE
BHBOSMITORRIERTEIEL S, ZOHUADNaCIETEICEKTFL T
SMITHBEEEINZZE. 2) A/ Y b=—ILOT7FOTTHIMMN I A1/
S M= VEREDBEAMBEETHBE I L. 3) MMUS &LV I 1 /2 b—IbEEE
ARET 3 L. SREERBETICH U 2MEORE - REIREE 32 L. 4)
HERRAOMMIEEESIC L) . AL LOKRWETHE (TAL) %9l & 3 RMEHM
JanEENSIERIsh3Z e, PELLEL ST, '

TALICHBWT . ASKRFMEICKDOBEE & hE WNaD BRI Thh THY |
ZDERIADNaBEFTENEINT 3 & ZOBWNENEML . MROEEEREAORE
EEFESEL. ZhICRIELTSMITASEEBE R TI 44/ ¥ b—IL & #BERICEL
Vird . BRSO BEENS AR FEDEEAOND, ThiE, NaCIBFICT
ZLPHEEL. 70w FICTMEIENE 8)Zen s, EEME /- IEMEAD
BEENS T FINCE > TSMITORBRET(LE TV E, EHEL < DIRER
EESHICEDIZHNDTH S, —F. acetazolamideiZ S5 L V) BEEREDOSMIT
DY FFINEE ULARTERERLAED, ThEREICEIFIRERAERM®L T
WBHDEEZSNB, '

EEMBICHIBIERICLY MMIZF S 44 /Y b—ILEEOHREEHNEEZET
HBZEEESNICUE, AXRESAS FEROEEZEE L TIRVIVE b—ILERK
BETHBITINFKF-—IAETBROBREENS T TICHS W THY . colony-forming
efficiency ICBI L T, E4EMIRMEROEEMARERVCTRKROERY EENT
W3 (9) SEFELFAVEMDCKIMITIE. SA1 /2 b—EXNEZAL N E
EEFZETARTHY (10). AL EFTFBEBULEZNNZ2-22RTHNDER
hh3,

SHA /Y b= VEREICET AMMIOKIEIE, 2314 /2 b= ILOKmENK]
10ETHY . ThiIFEHMERBCEVWEELOND, ZITEHMELDIDN,
EERRICESELEMMIN I A4/ Y b= VX EAET 32 UOREICE > TV
BEHEINTH D, MM 100 mo/kgta 5 U 7-BRIC. ZhAMEPAICIRIE h, i#
BSSRICHECATLAEETEE. 25 mMIZEY) . +7 KifE (1.6 mM) %38
ADBEISETEZ LN DD S,

ZN& D EEREOMMIL., thOMRECREEICHEEEZRIEELEVDTHA DD,
BIZHVWTSMITREASICHECERLTVWAY . TOBERIEFILAERDSN
Bhot, EEEMPEIAA /Y F—ILESHIVIVE h=Jb, )07+ R
THYNaA) e Raq4 >, 49 EVWSERBANDAIETA N EEET 5
BEBATEY (1), —2OFZETA PP RBTBEEICHMBOAZIET A b
PEhEEILSICEMT S ANZENS, A4/ M—IARBICLZREE
I WEEZS NS, —F, TALICHEWTR., IFAM /2 b-bexXaA >
PEELARESA FTHY . BICKEEROTALTIRIFA /2 b—ILDHTH
2EEZDND (12)TEPD. IFA /Y P—IRZICLIFEEHTISZD
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NDEEES IS,

SMITEBOD A% 5 FRixNE. RE CICHRFEED. NaCIETRIC L 35%E
THEEBL T3 (13- 16) MMIBREIICZ NS DIESEFEIZR L 9, $ICT L%
BOLN o, THSDEFRICHTESMTORR I, BRASICHTIRBEH
BLUTHRICHES. BEOREICEUZIAA /Y P —ILOBERRFIHIEFES
CEVWbDEFEZS5N B,

5. SHOEBE

SMITISHIRMAEEEICL ) BEFOGEELANLTHE A TS Z ENES H
KERTVEY, BEEOTL MBS VAICBEIL. S FLEICEL. 8
EFNEEETES LI NICODVTIRIEEAEHBIATVE L, BEET(EIC
& 3B DIFIEEE(L. MIEEELTEIC L 2MBEANOEREEE (142
SEEE) . MBZIE A o LEBME(L. BEN LT FLELTHESATWVS, M
W@&ﬁf»ﬁéﬁ%tbf\WW#T—€775U—ﬁEEén\ﬁbB—%
RELUE (17), ESHICSMITEBETNF 7A—Z2> 5 & h (18). BEFREOLIE
RBDBERNVESDDH B, TDL S, SMITOREREIBICOx . ML~
WTORBIREEDIVEN HBEEZ5N B,

invivollBWT, NaCIBRIENEEMIBEO L ER -7, OBEE. =& 2
ﬁdw:—z@TE/M\7:#—»&&u¢6%§%ﬁ§¢6%§ﬁ&ét%
hhad,

SHFAT VP —IEACLOROEFTHEICE VN TNaCIHEEICEE L TES 148
REZE-STVWBEEAONDE, COBUIEBEMNCHIBNELTEICRE=L h
DEMUTH B, IF1 /2 b—ILEZDEEEN TN S DREEICEES 3 N L
ERYCEAS LTV B AEEMA EA O3, BEOEFILPT L 74571 S Ui
WCEBHBEHETIIET. 344 /2 b= IORELIEHMESIES -
53&EEZEZHND,
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Summary

Myo-inositol, a major compatible osmolyte in renal medulla, is
accumulated in several kinds of cells under hypertonic conditions via

Na*/myo-inositol cotransporter (SMIT). We have recently shown that SMIT
mRNA in the thick ascending limb of Henle (TAL) was rapidly upregulated
by NaCl loading and was downregulated by furosemide, suggesting that the
expression is proportional to NaCl transport (J Clin Invest 96: 1195, 1995).
To confirm this notion, we examined the effects of administration of
acetazolamide, which inhibits NaCl reabsorption in proximal tubule, in rats.
In situ hybridization for SMIT revealed that acetazolamide apparently
induced SMIT mRNA in the outer medulla of the kidney as expected. We
next examined the effects of inhibition of myo-inositol transport using an
analogue of myo-inositol, 2-0, C-methylene-myo-inositol (MMI). We first
characterized the inhibitory effect of MMI on myo-inositol transport in
Madin-Darby canine kidney (MDCK) cells. The Na*+-dependent component
of [3H] myo-inositol uptake was inhibited by MMI in a concentration-
dependent manner. We found decreased affinity for myo-inositol in the
presence of MMI whereas the Vmax of the transporter did not change. Thus,
MMI behaves as a competitive inhibitor of myo-inositol transport with a
relatively high Ki value (1.6 mM). Myo-inositol content in hypertonic MDCK
cells was markedly reduced in the presence of 5 mM MMI, but MMI itself
did not accumulate in these cells. We next examined the in vivo effects of
MMI administration on rat kidney. Intraperitoneal injection of MMI (60~80
mg/kg) caused tubular degeneration and necrosis predominantly in the outer
medulla. Serum creatinine and urea nitrogen elevated significantly 16 hours
* after MMI administration. Immuno-histological study for Tamm-Horsfall
protein (THP) revealed that degenerated tubular cells were THP-positive,
indicating that they were the TAL cells. NaCl loading apparently
deteriorated the tubular injury. Administration of myo-inositol prevented the
toxic effect of MMI. Furthermore, high dose of betaine, another osmolyte in
the TAL cells, partially prevented the adverse effect of MMIL We conclude
that myo-inositol play a crucial role in the TAL regarding osmoregulation of
the cells.
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