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Several neurodegenerative diseases are associated with mitochondrial dysfunction. A
decline in the mitochondrial RNA transcripts and protein synthesis, as well as
mitochondrial DNA damage, is considered to induce mitochondrial injury to cause
neuronal death. The regulation of mRNA decay by ribonuclease (RNase) is an
important means to control expression of genes and proteins in eukaryotic cells. To
evaluate involvement of mitochondrial dysfunction and RNase in neuronal death, in this
study, I examined the effects of glutamate exposure on mitochondrial RNA level and
RNase activity in primary cultured cortical neurons of mice. Cultured cortical neurons
obtained were exposed to glutamate for 15 min at 100 uM. Glutamate treatment led to
a significant decrease in mRNA of NADH-ubiquinone oxidoreductase subunits mRNA
(nd1 and nd6) before cell death. As mitochondrial RNAs level is regulated at least in
part by RNA degradation by RNase-L, I next examined the effect of glutamate exposure
on expression of RNase-L. Glutamate exposure led to enhanced expression of RNase
L at least 2 to 12 h later, with being absolutely abolished by MK-801. In addition to in
vitro experiments using the cultures, I examined the expression of RNase L after
neurotoxicant trimethyltin treatment in vivo.  An intraperitoneal injection of
trimethyltin into mice produced the enhancement of RNase L expressi-on prior to
neuronal death in the dentate gyrus. The enhancement of RNase L expression was
abolished by MK-801. These results suggest that the activation of RNases,
particularly RNase L, is at least in part involved in neuronal damage induced by NMDA
receptor activation. The activation of RNA degradation system would be a novel

signal for neuronal excitotoxicity.
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DEBEDANZ AL LS TRIBZEFEHDEETH S, Li=doT, &
REMMIEICHBET B AN X LADMEAE, B4 R EHEEROTEROBE
NYTDHAERRE LED TEEEEZX5NS, BE. BEHIEEA D =X ADHF
RISRABERANSEDSNTED, HRHEROBERESE, FERYNVED
BEER, BILAML R, 7RE—=I A7 FIVOBETEE T EDNEMDH 5 1
IHEEHICER L THREMRELZFZR TS EEX 505, BT, ThH0OK
BIZBNWT, TOREEAENI POV R THEREZ25ERITIEDRE
SINTHD, 2 b2 RY THEREREENEHRMEEICHEDOBETH 3 AlEElE
PHEEINS, S FACRYUTREI PO RY 7HEETF (mtDNA) I2HskEL
2d NI BBXOMEEAN DNA BHEDY >N BEESK %2R L THge
T5H5IEMNS5. mtDNA B3RS DN ERERENI ba > RY THERES(LEAN
U TR EZERET A L3RR TESZ I ETH D, LMLEss,
HRMBEEESI Fa 2 N TERETFREREOEENEEEICOWTIZ+4
IRERIIITON TV WORNERIRTH S, Lz > T, RIS T3 s ok
FXBUFREBEAN I LORHATH—-BELT, I bIPRY THEETF
DREBEIZDNTHERT L=, '

BRI ™ A KA BB B SR B R MR 7V X VB (100 uM) % 15
DHEREL. —ERERICHFZMEEEB I mtRNA LX)VEEHFTLE, £
DFER. BRER 12 BE» S OBKBEB LN 24 BRIETO MTT BILROEX
IRIETRA L, BERDR &D 12 L SHRMHREENBERINS T
EPHBALZ, TOXDIRITNG I VEBBRERETIZBNT, mtDNA kica—
REN% mtRNA (nd1 BLU nd6) REZMT LR, BEX 6 BEHTHEE
TREDNED ENZ, TN5E D mtRNA L)V DK T ASERMIIISEIC 43T & e
BEINIENS, 2 baX R TEETFORTBE T AHBMREORR &/
HAEEHENEZ 5NS5., mtDNA I35 2 KD DNA THEOEWIELD H
$HE LSHICAToN., MRS RREZoHERBIVESEE2ED, Mg
N DNA [3EANICZ D DNA TEIFFEO T OE—¥ —HE 2L, ThTh
DEHEERTFIIVEERGNTONTNSDICH L T, mtDNA TiZ H #B8 k&
O L RN TNEBEOERMBSN Or. OB L NELEREA (HSP. LSP)
ZF D, HERLUV L8NS IXTNZTN—EKD RNA NEkaN, I ha2R
UTHEESY XU EITHY T 52 NTN D RNA N Ul - B8i% 515, &
FRICRNT, VWY I CBEZBICEDBONED 517z ndl BLW nd6 iF7FN
TH H #HBIYX L $HiICI—RINTWBZENS, FTINIYICEBIZE S
mtRNA L)V ORI L E#B I H EHOMEFICHKE L/~ mtRNA L)L DZE
fbEZEZ 5N, TS5 mtRNA LXIVETOEBELTIE, DI a2 RY
7 BEDOEAD . @QmtDNA OEFHIEH ., @mtRNA O EREED 3 DBEZ 5N
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6 KR & TDB-actin H 2 Widk GAPDH @ mRNA L NJVIZEERRD 5 izh
ST ENS DR EDBTINIICBRBEER 12FMETOI b FUYTE.
6 BEE TOMBEBIUONTAF—E L TBETFEHOGERMEICIZIEILNA
SNBNT EWREINE, LENS T, FIVFIDBIZES mtRNA LRILD
BRI P RUTEROBDICEBDEDTIIRBRNWTIENHASHh RS2, B
. HIRESE & RNA R OBEMENHERINT NS I ENG. TIVY X VEEFESR
PR AIEIEIC mtRNA S OB ENHERINS. Lz > T, RNA 77
B L X RNase HBE OHZFMEEEENOBEII DN THITZED =,

HEKIN RNase OFEE - BEMEB LI OHEIIZKICHES, S PO RUTH
iIZtX. RNase L 3L RNase H VHER TN TH D . mtDNA DHEH S mtRNA
AIRAEO 7O D TICEERBREIZE LTSI ENHMENS, T56 O
B2ICMMZ T, RNase LI >y —7 0> OHTAINVAER (1A I
BETHZEBM|EINTNVS, Lo T, FIIVY I VEFRESFEMESE
IZB1T 5 RNase L BB L RNA e Uiz, BBIE~ D AKNEEHR
RIEEHERMRICTIVS 2 VB 100 uM % 15 S HIBRET 5 &, BE% 12 F
M SBIBEENED 5. 24 KEEE TIIMTT ETRROERRBETNALNE,
BREER D RNA MEZMMT L& 25, IRE 4 KEMN 5 RNA MY E N
95 EEBHIT. RNase iGEHEDOMENRTD SN, £/, BER 2 K2 5 RNase
LmRNA LX)V DEINB X NEER 6 REEICIZ RNase L7 2SNV B L -UVHYE
BICHEMT3ZENHESM LR, IS 0BT, #REMREE (REE
12 BfR) ICRZE>TEESINS I &G, HIEEZORERE L T RNA B0 #
INTNBDTIIR<. RNase EMEEIZE D RNA SN FHRHEEE 255
T TFND—DTHDIENRKREND, RAT, FIVY I BB
REAMIRESEIL NMDA 284K F v F)VIEEE MK-801 38X NR2B & NMDA
SZRRHERE ifenprodil ICL D ERICTHIHIIND Z &N 5. AEFEMEIEICE
37D RNase L FEH B X RNase G ICH T 2 MK-801 B LW ifenprodil D&
BIIDWTHEMEED 2. WITNOEEHED J )L S I 2 HIZEL S RNase L 5
BLURNA SREDOBEEEELICHIEL 2, LEN- T, IN50—ED KR
NMDA ZEEEN LD EEZ LN, £z, FRAKREELZE U WKE
EOZIVY I B (10 nM) EBEIZBWNT RNase L DFEIREBMNRD S N7an
272l &5 %, RNase L ORBEMA RNA S5EE2 N L THBEMEEE 5
T HAREMENRE I NS,

RNT, 1 PERERRZRNTHRMEIEIZSB TS RNase DB EIZDNT
gDz, FEEEYWO—FETHD MU AFIIVAX (TMD) iE. b hoF
SHHEICBNWTHORENZEEICHREEZ5IER L. 28, &RE. B0
B WEMOITEB L UOKENRZERNZEEELZSIZEIT I N4 50
%, TMT iZ & 2 FEATHIZE A ﬁ:;_(i%fﬂi%%ﬁﬁﬁﬁ%éh'msZﬁﬁl g =i



MTOTNY I DBOBREIREINTNS, LENS T, £913 TMT SF5HE
¥ B IR B AR MR SEIC BV 5 NMDA SAAKDRES 2@ Lz, TMT (2.8
mglkg) XU ABBENICREGT 5 &, $#51% 2 H TEEREIKEIEAMLEICE
BRI AN I NS, ZOXDRERSEHE T T MK-801 (0.5 mg/kg)
2 TMT #5805 2 ARG L2 E 25, TMT SR ESEMEIEIIESHo R
TNz, TOE DT, TMT I K 5 #3 Rk o] f#E M fESE O —#i2id NMDA
ZREOIEEENEET B EARENTZDOT, TMT BEIZHD BHEEFIREIO
RNA 3B LT RNase LEHRZENT L=, TMT £ 513, 1 BHEMNSEBEEK
ElD RNase LmRNA L N)VICHEERBMESI SR Z U2, #iFHRENS S
NIRWKENEE Tid RNase L BBRICELITZD S nahoiz, £z, TMT #%
5% 1 A THBEREI BT RNA SEEN OBMINSBEEZ SN, 3510, %
BB 2T T2, TMT 5% 1 D0oESEREIEAMBEBICENT
RNase L BB\ HER INZ. F/=. 2D RNase L BHIiL. MK-801 LEIZ
SDHFIENEZENHB Lz, LEOERNMNS., YT X0 TMT FHIEESE
KRBT D D7 < &H—EBIT NMDA ZEMEMELITHED RNase L DF
B E L OB OB ST B AV RIB S NS, |

BT, BEHEAREZRA VWS D EMOERRBINITTZAZA NS
1 ERERR I D . NMDA 2K ZENTH5ERMBIEOFH RS 7/ FIV & LT,
OmtRNA 4>, @RNase L ZH#5%, OMIIEA RNA 2 EEER £ D RNA 5
RRDHBERET B Z EAVURE Nz, RNase L OFFEHE/LIL. MIlRETOY > /XVE
BB DAL 5T mtRNA EEN LTI a2 R THEEEHHIE T 3 ATHE
HREZBEND, ZOXIIT. AREORRIL (7)Y I U EEBRME R
FEIZ RNA DEZRNEE TS EVWISFHRAN AL EZRRLZEIAIIHD,
SHOMREEMEIRBOBKBEBEEDOHEEILODICEBHARE L THRIDI
EERHFLN,
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