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01. Plasmalogens attenuate IL-1B-mediated iNOS in-
duction by inhibiting p38MAPK activation in mouse astro-
cytes

OYS. Ahmed', S.Hossain', M. Ifuku', S.Take', AL
Ibrahim?, T.Katafuchi® (‘Department of Integrative
Physiology, Graduate School of Medical Sciences, Kyushu
University, “Department of Physiology, Vet-medicine
Faculty, South Valley University, Egypt)

Astrocytes are the most abundant type of glia in the
brain with great impact on the health and function of neu-
rons. These cells produce nitric oxide (NO) in response to
inflammatory conditions at a level that is detrimental to
adjacent neurons as found in some neurological disorders
including Alzheimer disease. Plasmalogens (Pls) are unique
type of glycerophospholipids present in the cell membrane
of several tissues with high concentrations in the brain. Pls
present in two forms including choline Pls (PlsCho) and
ethanolamine Pls (PIsEtn) and own a vinyl-ether bond at
the sn-1 position of its glycerol backbone which gives this
substance an anti-oxidative effect. In addition, Pls were
also found to have an anti-inflammatory effects; so we tried
to clarify the effect of those ether lipids on the recombi-
nant IL-1B-induced NO production in astrocytes. Al cell
line, an astrocytes-derived cell line was used as a model for
astrocytes and by application of chicken skin-derived Pls
(97% PIsEtn and 3% PIsCho) on the cell culture of Al cells
we found that Pls were able to reduce the total amount of
IL-1B-induced NO production. In addition, application of
p38-MAPK inhibitor led to suppression of inducible nitric
oxide synthase (iINOS) mRNA expression in Al cells.
Treatment of these cells with Pls resulted in suppression
of p38-MAPK, while JNK protein was not affected, sug-
gesting that Pls attenuate IL-1B-induced NO production
through inhibition of P38-M APK. Furthermore, application
of IL-1B reduced the expression of mRNA for
glyceronephosphate-O-acyltransferase (GNPAT), one of
key enzymes responsible for Pls biosynthesis in perox-
isomes. These results suggest a reciprocal relationship be-
tween the Pls and pro-inflammatory cytokine, IL-1f: ie.,
cytokines may regulate their functions on astrocytes
through modulating the level of Pls biosynthesis. (COI:

None.)

02. URKRUYvHSA K (LPS) ICLDHBERES K
PB73I0OMKNER (AR) DEFICNT 275 XvO—F
> OIMEIER

OFFAWIERE, S Hossain, Wil OUNKRERZPE -
PR2EWEFERE - e A A 50 1)

MEANBIZZ S EENB) VIRETH BT I AT —4
v (Pls) 1, ZVEka— LGB I ICE VT —F VS
Z, 2PCT IR KL EOEEAMMBNIREA T 5
EV) HEMIN SR o Z SR LER 2 b o2 &
PHSNTWS, RIL, Pls (2 & 2HMALEHB LTy
NA <=3 (AD) L OBEAEH STV 5E. LA LAD
5, BNIZBIT 5 Pls OFRER AD & OB#IZ DO W TR
W RPL . S HITHRE, B RKAERIED, N
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RAEME L7

JEWEN~D LPS Ot 512 & Y ARE DA, Fi SeaiYF
BLOWmED AR DikHE, 7V 7HBOEELR YA M A
A VAN ERINZD, Pls ORBESICE>TERS
ORI SNz, F72, LPSIZ & o TN Pls
HAYFRMIKTL, 2O TIX Pls# 52X > THBEL
2. TNHOFR LD, Pls 13 LPS ORAEHRG 12 L ) #ie =
N5 PN SE B X O N Pls fRkA 2 JIfl 52 2 & 28
HEME %572, AD TIRNA Pls 2K T35 2 & 005,
Pls iZ AD OF BRI DG L 72 2T RIEARIE S NS,
Iz L)
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mEOET— % %312, Turbo Delphi 2006 (CodeGear
1) ZHWCEREMERY 7 by 72K LZ. O1H
FOEFREE—F, QAEMEZEAT] E5ORMEZER
THE—F, QUM LFRARFREFF ORMER TR
L7HBBEE— FD3IDODE— FIZBWT 45 o 5 5E
FRERBNT VARFRTLHIENTESL, KBNS
¥ AOFHME, [HA A O BHEEILRE 2010 ] (AL 57184)
WZHEML L TAT o 72, RS, MER, PRE, BAEENL oL
SHREOWEL AN F—LEREZHIL, € I VH
IATNRE, ZANVF-PIO 1T HEOREERIIOVT
X, FNLHOEIEICOVWT, HEETHLER, #HitE,
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A ARRE SERRRE e (R A B 53 1))
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VF T A RAEFT AN O — VOV B R E
Brix, BT v MRS OBRE = 2 —u T
SAVE - FR=NEN - N F oS5y TEEENTLIE
XD Fo7. AT O — VIR B X OV EEARAE Y
12, (1) EISMRENE Y - 7 A GBI OISR OB
(ECs=069mM) % (2) —70mV DRFFIEN THb i X 5158
it % it L7z (ECo=055mM). B »ER 1 TRPVIL 5%
ANVHESRES 7 EE LIS X ) EE% %153, TRPAL
F v FOVEHLES HC-030031 12 X Wl S iz, —F, %%
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72, B KORIE A VN 7 a — VAR X R T O dRIE & A
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K390 T Zolo 1 4 v oEEEEEL DS 5
SRR UEXD I N r uo— i X BRI
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BY, ToO—#ICIE TEA # Ba*" I2JEEZ %o K F ¥ &
WOBEELTwA I e mashn, (FIEMK Z&L)
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I BEE) =2—urolkisms i L7 GABA
R 7)) ¥ BV O BRI Y > T AMBEORAE T H
HIEEHOLMNILTWS, BHYEWFELY, 20t F
Y R, REEREIR A Y b Y U ZAEROTEEAL
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ML TWE el ZRENOZHERREIEELZRS L
CRI S S SRR S 2 FR72 L & A, C57BL/6] =
A, VIF U ZBAREDEE (LA) L) BRSSP AR
CBEIR L7278, TV KH v+ A4 FEREETE (AM
251) TIRZEALIZED S e d o 72 ARG~ 7 213,
ML 7 F VA R 51200, LA KK 2 IBE21L
LA L AM251 Tld 57 L7z F72db/db <7 R,
AM251 THIRILE29E BICHH S h, HERAEF O 2-AG
3 C57BL/6] = ZITHANZ L, 22AG A E 2 BB L
TWaHHRL Eh ol ULz s, EHTEIYF

HrFEI 4 FTERLVTF ISk ) HRidEE I
HEhTWEA, EHICL )L TF o BAnkes 5 L
R HWREHWENL 7F ROy FA Y FE I £ F
BATT 2 WEeE R Sz, (FIEMK 2 L)

09. ORXZ v MIHT 3 ONKRBEREREBRER
OANREE ", ANEBERIR, HEmET LRR
M3IeEL°, FRAGE#C (UMK EE - AR50, 2
A A Y F =R, CENEASARITEE v & — g bE)

N9 % SIS A & 189 BB E S hd Nid%
WS, B SRR SR B e OEPEIR BT A IRIE L A
ELv AR, BEBRIC K D ERLZONEET VT v
FEERL, TEMBEOMMZILE, LT
MR NS BUT B LRI AT 2 B 7Bl s & oML
FHRIFNKS 3 2 M B HEATE), MfkOWHREEL LU=
SUAREEAIIZIC B 52 F ¥ AVEBUTOWTHET L. O
WARVERE 2 HH T, Kl LAl L, SEtiiiass%
CERBMLTWe, 72, BIREFTE, B X EONELRA
NOHTHA T VBT 23 T VBB O VSO
PR BEATE DS, TR NEREICHML 72 TR~ 0
FEMORI B R $ 2 BRREBE L, TIP38E 2 1 H BARE ISR
TL, ZhEFTubf YBAEICL >TSS &5
12, HEBEAGSATEE b L — ¥ —® Fluorogold (FG) % %A L
7ol 2, ONSMIETIE, ARG~ D FG RZEED
RSN, SR BWT FG B, BE shr:.
CINEERET RS D4 ¥ B A7 ¥ VNS X ) H3
PERRATEY B & OREAURIM 03 2 Akl RIAE (2 2 LI I & A
EROONL otz Fiz, TERBIE = CMREIC B
1} % TRPV1 F 721 ASIC3 B P il B 213 72
bhleh oz,

VI EORERD2S, HHRICK o THEUMBIES X O
RN 1B RIRIC & 2 LRI EVERSINAS, 1 FE0 R AR
Wt g B IR T IS S L T B T REME DS RIE S
7o, (FIZSMR & L)

10. FHZACHVTERERBSITRHERKE D S
TAEMHE T IBEE -1 -0 ORE
ONAYf—", K. Boyle’, HEHHESR" AEA%—' DL
Hughes® (B KSR AR B HRE 27T A
I KRR O HET T ARV — 7))
BRI R D & DRI Z P~ & kT 2 & [k
WCZDOEREBH LTS, ZOWMTRS S —UK L
ORI, ¥ FTARBREEER L TEH0D
HY, INHEIYFTARHNC L 2 AJIBHIOER &%
AOND. ABRMEREKD Y F T ARKKIEI VT T VT
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IV (PV) BRI #ERICE DGl S Tw b 2 L ashd
ENTVED, TNHOFKEIED XS SHITICHFKT
LOPIEREHL TRV, BREMBIZETHMTE=2—
UrThh, EHEBRLFEOEEND D I EHIE
Za—BrTHHI LD, REFROBMICERE25EH
EROLEZLONTWV S, WHITEMIEO—FE islet  cell 12
&, WO HT I NV—T0BY, PV EREHT BTV —
TodHD, G, Ny Fr 5y TR NN Y L G
PR 2 O ZZATIC X D, o islet cell A% AB #i
HERD ¥ F T AREMRITKH LT F T ARHHIL T 5
ZERWSMIC L 72, S OMBIZZ N ERDY AP e
PODOANEZITHI EH ML AR MR KD
BBBEOBEMAE=2—T VIZAHLTVE2350bH
5. =1 a v bu— Val ISR S A R I &
LREMTEBIRENTWS. fiEoT, SHOREIC X
D, ZOFEHIH K L BRENEUYEE RS Y > T A%
JRAT IS, 2@ PV Btk islet cell 25B5- L v 2 ] fgtk
DRI NIz (FIEHK & L)

11. /08 PMCA & NCX D#%EEER] : NCX B D¥iEs
BALIC & 2 EREROBKRET

O¥EBFLR (EERY - BEFE - ARG e e
B - R RS0 )

[H ] DR OMIEN Ca-ATPase (PMCA) i, JR7T
M2 [Cali & F &£+ T Na/Ca exchanger (NCX) Dtk
ZIHIAICHET 5. AR T, 0 PMCA 12 X % 38T
[Cali DK T % NCX o#fifindBEM oz b e LCTBlT 52
EERART [HE] v Z0EFMINEA S NCX Bt % &
T VEVEERL, PMCA HESRTH 25+ 2 V& AN
WG LT, 2 ORIEE SEEAII0S SRHR E TR
[#55#] PMCA Fl%1&, NCX B OIRIEZ MK 87275,
ZOMEBMIIEL ST h o7z, T2, NCX B OB
Pl & WHREAL & OBICHBILRED S e b o7z, (K]
PMCA (2 & 2 3y [Califk T %, NCX 4F D% Ca
A F UHEAEAEAE O [Cali 1IZHE L v, NCX ko
[Cali #Ar kL, ERZMIFLPIL — 7 O Ca fa A A
v (CBD) \CHEAET B EH D, ZOxFIE, PMCA L
DRI [Cali 8% (calcium hole) PIIZ NCX 7%
CBD B3 DADHFAET 52 & &Ry, (FREMK % L)

12 FAMZATACORBERAICLZLDH K F v I
OFEBFHEEOER QT FEREOEMR

O¥mEFEEXY, £ 4 B ¥FF HREESE NEHR
W (RORYE - RFHE - TR AR )

BEMUEE, BEcELke LARICEWOER QT
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MRS 2R T2, SHEMERIVE VI X 28 TH LN
MWRBENTWVWS., FAMZXAFE IENOS 24 LIS
J MERNC & o TLH OBIRGEIALBERER A Y 7 5 F v
ANV EFHEEALT S 2 EARE SN TVEY, £+ Fx %
MHT BEMEHMO R Twivy., £ THRLIET A
FRT O Y OOHIH T B BEAA AN RN % i+
%720, 8HEHENET v FERB LT AN ATE Y ORN
K5 % To7:. TAMAT U UEE5£ICQT MIEIIE~ 12
WAEL, 1 EAMBOEMIIAERE R o72(-1224%). $7/-
L TIE KvLQTL F % 4 )V O mRNA 0SB (+43+
26%) D, YT AY 70y METH KVLQT1 F v %
WF Uy ORI ERED . ZOFERIZTFA MATFa Y%
BHL-MEET v MO T FBRICHER SN, TA MR
Fu ixy ) MEHEANLT QT MIE 2T 5 2 L AUR
RN, ARRBELEICBIIRLEEZD-S5THRTED
12CThrLEZLNL. (FIEHK 7&L)

13. v MEHOEZEXRICEH L /- tachycardia-like
excitation (& (F BB HF X

OWFFER (RIRKRFEEMNTERE - & A 7 » LB
Ji£)

7 v MEHOEEAICSHEE RN E 52 5 LB
W1%& tachycardia-like excitation 2% 5. ZOHRDOFH
5 HHLEIRBICE D T TOBWBRIZE ) 5 BERIEHE S
5 — v % R &2 M % NK2761 & 16 %16 # T photo-
diode array \2 X BIEEMA A=V Y ZIZL V@I L7 £
DFER, WD X 95 LHENP S H L% -7z, 1)tachycardia-
like excitation &, 1E% O FE{RIRAVE LRI & - THEEL
ah, FrLWHEEERE/ S Y — ~ (phase) 2B 2 (B
B32)BBTHL. 2) FEOMBICBWTM\EIIRE
ENOBMEL (M A AWL) BRGNS — v AsiBl$
%. 2D X9 7% A F AW phase & tachycardia-like excita-
tion I THICH SN S, 3) TDHF A% phase DIEIC
B LWHEZE K % phase 2839 5. 4) tachycardia-like
excitation DFFEFEITHE L TILIFEFHE D event T & DFFR D E
Vv, 3 4&b B “event-to-event variations” 2V IZR HN 5.
C D& HIEHEY - 22RO SIS B X O RE
P OBEPBHERDOHS TH 1), tachycardia-like exci-
tation 2SHERIAY - ZZRIN RS F A, TbbEELF AT
HrHILEBIAET S, (FISMK %L)

14. Properties of the ATP-binding site responsible for
regulation of cardiac Ca?* channels

R.Feng"? S.Liu*% OJJ.Xu', E.Minobe', A.Ka-
meyama', L.Y.Hao’, M.Kameyama' ('Dept. Physiol.,
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Grad. Sch. Med. Dent. Sci., Kagoshima Univ., *Dept. Phar-
maceut. Toxicol, Sch. Pharmacol. Sci, China Med. Univ.,,
Shenyang, China)

We have examined the hypothesis that Ca,1.2
Ca?* channel has an ATP-binding site, which is essential
for channel activity. First, in guinea pig cardiac myocytes,
we confirmed that calmodulin (CaM) + ATP (3-5mM), but
not CaM alone, produced channel activity in the inside-out
patch mode in a phosphorylation-independent manner.
Second, we attempted to label the possible ATP-binding
site by using photo-affinity labeling method. Azido-(EDA-
ATP)-biotin labeled the Ca®" channel purified from guinea
pig heart, as detected by biotin-streptavidin chemilumines-
cence method, with an apparent Kd of ~0.5mM. Finally,
we examined effects of nucleotides other than ATP, such
as GTP, CTP and UTP. (RF, SL and JJX contributed
equally to this work.) (COIL: None.)

15. EARERMEETFERICEL S TRPMA F v XU
PIP, B2 DZEAL

O HEMS ', MARER 2 & akZ® HFLBEF (O
B 2K 2 Bt R 2 E FR Rl 40 F- Bl 27, 2 R IRCR 25K 4
e B SR AT FEREGE & A2 B, P RO R R B L Ege
AR

TRPM4 F x & VIZMIIEN Ca?* EHIC & » TilHAL S
n, —liB A+ v Z@IRISE B XSS [Biomsl F v &
VTH5E. TOF xRNV, FEOZES,S, RiEtER
RS, Brugada MRS OB T 2RI X 2 REIRZ
FTaL, LA MLVRARFICERAMNT S22 8ICL-C, &
BEALCHE ) AR R ERELF ISR T L5
heleoTE7 AWIETE, BEMERZERZA T 75—
£ (VSP) # HWT, ZTOF ¥ 2 VOEHEALDED PIP,
GRIMBIET B2 &, FZOBZED N Kl O AR
MEETERETKICEL > TRELETHIERZ AL
7OTHET 5.

v+ TRPM4 (B/ER : EKEY, E7K Z#4% : EKK® or
ENEY £ 81K) RO¥T5 71 v 22 VSP #5372
HEK293 Mg % Hvy, 7%y FEMH» 5EA L7z Ca® (1uM)
2 & o THIAE TRPM4 Bt 2 L L7z, BHANTIETE
FWIRBIELALL AT, BB SVA (-60mV 20 5
+120mV) OFHERER % % 2 2 A5 (300-2000ms) VSP
AL L, MlaBio PIP, & & % BRI iiA S8, Eit
DR & 2 & O E BEE L 72,

VSP & MHALIC & 5 PIP A ISk 4 5 &2 M 1d ENEY 2
FARS T AR SETK ZRARDNETE > 720123 L, —60

mV (2B 2 ERE R O 5 O EO R £1d, E7TK
ZEEARS B /ER SENEY ZERAEDNATH - 72

VD EXY, ETK ZRMKIZB VT, PIP:IC X % TRPM4
HIAEREADILE L TB ) £ 0 2 & TR O MFNE S
HELTWwBHZE, HIZZITIE TRPMA F ¥ AV N#id 5
HFHPL 7THHOT I BFRIEOFEARE A TE I 7 )
ZRIZLTWD Z e SN R 2L)

16. QT BMWERBICAET SN K F v RILEROER
IR IV C EBRR&

OF=x)v- by - =LV, BHEER? BARFM
T BTEREA Y, R, EKE R, BEREAL
e, BFHEE ' (RIFREKERR SR A
FeRt oA, W ER RSN - ARt >
5 —, PHARFEFHNERE, IR ER RPN EFEH
YUy —, CARR KRS B A E AR )

QT JuAmREBERE (SQTS) 1& QT IRe o 48 & Fef & 3 %
i 2 A BAZMEARENRTH 5. KCNH2 - KCNQ1 72 &5
DORKBET DG SN TSR, SQTS LR DG ER
BHoms TR, SQTS 2 KRICGHEFERZFE
L, ZRF x A VOBERKAEBEIEEE L RRE ORRIE %
Wi L7z, 5% 10 KCNQI-V141M. S8 35 Ve 2 & i
NEJEBRE (SSS) LM shTwa, AZRIL IKs Biff %
ok LIS B ARG (APD) Z2EM9 5 2 & A% &
NTwa. BmEOLKIT 3 %D S0EME) (AF) 22 L%
Rk AF 23gEb Tz, ZRERZICHED ST QTe
gL IE % (375ms) 725 72, 5% 2 0 KCNH2-1560T %5 #2.
JEuE I QT 484 & J81RME AF 2R L, & WAZRIEL
Twb. Xy F 275 7Tl L7z 1560T-KCNH2 i, IKr
BB EAIER O 25 ISR L, AL BB RS
PEAS 14mV Bz 7 v L, ¥3a2b—v a3y CcQT
WAE L APD @MAHH SN, SHEELZ220K
F v AIVERIE, WTN D BEEG K BT RREE R
FRLED, ZEFY ) TELTLL QT @Mz RET
SRR IRIG L IRVRER &0 ) RS S 2 2%k o 7.
SSS % AF B#HO—#0I2IE, WA % QT i % /R S 2w,
HAERIC SQTS & Bk BR A BENRE 2 OB H
HT AR EN (FIEMEK & L)

17. BREHEROEREHEMICRETRTALAE
DER

OEM#F"?, BRHEME, KIF#Es, BTEHEK, A&
ARGt (A R 2 T A A S MRl 7 PR A e A B 27
S3UF, RO R AR - B )

MRERE VPN 5 2 FPHEDO T A KT 4 Y of
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T, SN ZEYIIE A NN LY YR T aEES b
VA EOHBN B TAPARRHN RV F 2V, FE
FUXY, PEST— R EOFHRINTATAEGEN
TWwa., IS OEMEFE L LCEMIERMED Na*F v &
VR Ca* F X A VO, B id GABAN ZAEKIGM LD
A2 ENREZONTWDEH, TNODOHTANAIEI
PRAZEN RS 2 RN, RFTREEE O &
SERIIC IR - Beat L Z2BFgEid e v kI o AR iR L
air-gap & W L CRRdk S N A A TEBEN (CAP) 12X}
LC, MREEMEm I S5 FEITADPASRER L
DL e E RITT iz 72, RIREBRIEO/E
FAE DB L7, ANNAIEE VR TE MY F LR
P CAP OIRIBZ A S, Zh 6o IClid, The
056mM & 042mM TH -7z, TS OIHIZ R T EESE
LART YN A ¥ D ICxfl 025mM & MFEETH - 7.
T M yRF 7 AHNWNEY VRS CAP
DIRMGZE A S22 OERIEE» 7. —H, VT
afEFr M) v A, HNRVYF Y, PEST—DME, FhE
N 10mM T CAP B L e o7z, TAD»AEOTEH
WX MROEET Ty JEHPRZ Y, Zo—FIZRT
FREE E MR REE o Limashs. (FIREHK 7%
L)

18. KBS HILEBRMEST M TRPA1 ORHE - #
BEICRIFTRE

Ofl #k', EHER, HFWFHEZ? I LEE'
BRI, 26 LR

KEEFGIIANS - W% - IIRS SRR S, HILEES)
PRAEVER, W% MR RN B e OHALAE RV & & 53R
DHEHEENT WD, WA L7 AR Ttk DS Rs Ok
W B LAMEHEBCTH WO TE . LALZED [#< 4
A HREZTFIEH IR TW i,

Fea ik, BERAELIRZE CRE 5 E 2R3 [
M)z T, ZRREEICIET % TRP F v AL L
HEALIRZZIZ DO W T 24T o T & 72, & MELE T e
Makk InMyoFib 2 Fl\wz< 4 7 a7 L A PR T,
TRP 7 7 3 ) —®OH T TRPAL DB R DL W &A%
otz Kb X 02 oA R4S (ginsenoside Rbl,
[6]-shogaol, hydroxyl-o-sanshool) {22 T InMyoFib (& &
IEFTRIR MG L7224 R, O[6]-shogaol 100uM, KEEH
I¥ Z lpg/ml, ¥% T ¥ Z 100ng/ml, T F 2 100ng/
ml 2% InMyoFib ~® TRPAl # /-3 % Ca®" i Az & L
72. @KEHSE T ¥ X 100ng/ml 75 TRPAL O3B % A &
12 L72. @ TRPAL1 siRNA Bz T T¥HEED S,
TRPAL 1 %4 AL 3 K ¥ TGFBL T i @ Smad-2 ® V) ~
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FALZ P L 72, @REEP S = % 213 TGFBL 71 F Tl
JEARAFA9IZ Smad-2, p38 MAPK @V Y B{LZ il LT, ¥
A 71a7—r o3zt Lz, ®@KREPGTFZE
HIWTH A4 71 25 —4 O mRNA B %2 8H L 72,

Phkoz ens, REPHICETINLESIE, LS
HAHESEMIE O TRPAL F ¥ A V&3 % Ca" AR F v
ANVOFRBEREIC X - T TGF MHMEALHI BT 5t O MHEIL >
FFNEIHIT LI EE2RLTWS, ZHUIKRERT O
MOVEHEFE O —>Th LUtk E . (FIEME &
L)

19. EHEEHROMEELHEIICH T 5 TRPC1/C6
£V STIM/Orai D1%E|

O #t, LR RREKRS: - B - L)

BB AL (bone marrow stromal cell, BMSC) 345l
RN & o TR e R RS TH Y, Zongm/ 5
Ab/HI I O TR 2 M5 2 LITEETH 5 HMREAR
W7 A% . ABFZETld, BMSC oMk # B
5Ca " OBEICHKH L, TEIEE Mo EER
Ca B E#&RHE L CHEHE I TWw5 TRPC B X UF STIM/
Orai 5 T OGOV THE Lz, 9y MX D BEEL—Kk
Ki#8 L7z BMSC % &M W2 R3¢ C mRNA #BLE
ENRS L, SEHIIBWTHEHRE % TRPCL K U STIM/Orai
DFEBIEIM & TRPCO6 DR BLR A BB S iz, T Ol
Ca*" A A=Yy 7ETHIIN Ca Bl B O E L2 K& T %
&AM TR Ca* A (SOCE) 2SR LT 5 Z L ash
o fe. BIZEEMICOWTHET LR, TRPC6 %3
b S IITIE BMSC OB AR DL, T
RNAi {12 & ) TRPC6 OSBRI 2479 & ik B ALATH
GRRBIANEL S E RS E ko Ml BB KT
LI Z B0 S &% & SOCE 23/hE L 2 ) HoR 7%
L EMBEMEOZERIER L, ThoofRED, S
PNZ BT TRPCO6 DI T 5 Z &I & b BEE
AR PAMEE, Ca®* OERB)EHE AN 2 5 Z & T SOCE
SRR LA B W AT 12 B % T T R AR S h
7o, (FIZSMK & L)

20. Notch2 @ Hadju-Cheney #E & 2 8 Z £ (£ SCF/
FBW7 IC& 32> N DENFI#EE N3

OmEFHL, #inE ' WA LHE, BRER
BR2, RFBIER] (R R R A B W, 2 U
BRI AL S5 5)

% vl BU#RAE © & 5 Hajdu-Cheney fEf#E (HCS) (2
KEE OREERIN, #EATTHEOSHRE, HESERL
2, FIEEN TR O RN EEOHRER & 5] &2 2
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9. K4, 20 HCS OFRKF#EIET & LT Notch2 25F & &
N, Notch2 @ ¥ 7 F Witk % &t % Hil #1355 PEST F
AL VOREPELDZENHSLNER ST, ThET
F 4 1%, Notch2 2STEARRENLIN 2 48 5 85 ML o 5L D 12
WCHEERZREHZRZLTWS I E2HG L CE 725, HCS
BEEIZE ZHWRPOTHED A A = XN EREAPTH S, 5
], HCS Z&AEMERE I D W TG 247 - 72, Z OFE#, Notch2
DHCSZERTIE, ZEXFF V(45 —ATH5SFBWTIC
X% & VX7 O5 RIS A FE R 3 ML M @ Notch2
B oy BERL, BaMs b il X B RE ek
AT ERZ ENBENW SNk o7z, ZDZEDPLER
ST R O HIEAS, HCS 212 U & LB IR B o8
BB S — 7y MR MR SNz (RIZRAK
L)

01. REKTHEOMZCHBETIVI Y MIHITZE
BEENRTF N EETFREAOEL

OBMARERS, HFNTILE BlFL RKARE—?,
KEFEFE AL 22 HA &7 BARIAES s
e, HRES S O ®Y LEKRCY EVmETS
MURIERE °, FHF—* (EEERRFESE 4 44,
FEBRFEEZIE 1M, SRS RFEZBRE N
O 1R, BOIATBOE NENLAANNSE Y v ¥ — R ST
A BB TR BT ZE 50, i SE R R R AT SR B )
B b= R, BEATE, MR - EE, EBB X
ORIRFRET 72 EDERR A F R ¥ AMERIC BB 2 85 %
RLTwb. SHELEHALT b= 2 ROBEBHIC
NI HEHEWPSLICT 5720, KAMEEY 4 25 —F
Fyv MIERAREK (ayita—L) dLdkr b=y
HREERTH S5 700722V 7 5=~ (PCPA) %
BN G-, HHAGED L < 2 HEHBEHRIBRZ TV,
HIR T B AEENR T F F#EETREOZLIL%E in situ hy-
bridization histochemistry %% i\ CHat L7z, PCPA #
H.#%, BURTH#IZB1F 5 oxytocin, pro-opiomelanocortin
(POMC), cocaine- and amphetamine-regulated transcript
(CART), neuropeptide Y(NPY), agouti-related protein,
melanin concentrating hormone 3 & UF orexin 1321t
3, MR, POMC 3 X UF CART 2"A RIIKT L, NPY
EAHREICEM L7z, —F, PCPA 5% 0K EHIR T
POMC 3 & OF CART ¥ X F 3, NPY o¥ijmiza ~ b
U=V LTRETH-72. LX), R TH D
b=V ROMEIE POMC, CART B & O°NPY I[ZH#ET %
T EAUREE N (R & L)

02. REFBEDEBHHUITE S SUHBATRK
& :TRPVI &5 WNCTRPVA/ v 9P FY IR &RV
7-t&Et

ORMMER ', FEER, A/ & BEFEL’ KA
PREE—2 AL AL £ W (EEER
REFESFIT A, P HEFERRFEFIRE 1 A8

44 1E, TRPVI B L VL) v 27y by RAEE
DRI 7 ADBIFI RV Y EBETFIERFL, Ak
HITEI B L OHBBEA LS IR THEHEK BT
Fos & ¥ 752 OFME 72, 2O H, TRPV1 B L 08 V4
J w27 b AZE ARy 2 L RIS phase T
2B B AKRBIEITEI A, TRPVI ) v 7277 b=
W ZIEZTRPV4A / v 2 77 FIABIOHER < 2 &
ARA IS phase I1ICBUT B KB RATEI DS D T 2o 7.
AN VIEFBROEHERKIIBIT S Fos ¥ ¥ 87 OFHB
1% phase IL 2B 1) 2 KRB EATEN & HHBE L T 7225, Kl
BACBWCTIIAEA I o7,

W, TRPVIBI U VA ) v 277 b7 AL ZD%HA
< ZD#%FIZ TRPV4A 7 T= A + (40PDD) % fz FiE
FU, EERBIEATE S & OFRIRA L S ICEBKICBT
% Fos & 737 ORB R~z wIho=z o X280 T
b 40PDD B TS OAKBHATE B L OFH% AL S
NSRRI BT B Fos 7 287 O3B, AR AR KT
FHROZFN LR THEE IR, 72.

ANV YL BEHEOEFZEIIETRPVI B L O
V4 OTjF % AV OGS, FIEWA T4 T—F—% A L7z
R BWTIE, TRPV1 oG VRIS Nz, —T,
TRPV4 BRI Ci, ARBiMTEE X O A %
5 ICEBEHOBRIGILE RO R o7z, (FIRMK & L)

03. NZBIHOERNICEY 2R

Omi ', Otaia!, OmIMER", fil H?
Bk oy (KRG RFEFBEESRFE, CRGRFE
R - PR AR P )

IO S & REOMS ORYER L LT, XFEHD
BHIZSH ST WD (Stevens, 1957). FAEIZAF 09
BBV, Gaohflg (Foms, homs, Fo

WY DT L RFEA L (RER  XFHEZFhZh
0.31, 0.25, 069 ; p<0.001). —F, FRENIRFEOHM S
WCHY T BHIE A RS B (RER) T, NFHudEE
ENLLDOD, RYJIIRFEBUE S TV DL D0 E ) 2kt
MCEbNDE L) %I IMEONT. 22T, FEITR~
REREORITIC £ 238 1T - MBI EEGE T 728
5, NREPHOBANAGE) L)Xk o7z TOK, HOIMl
ST ARFHIHELTH I LIL o THEREICEEL
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7o (MEZL 071, #MEHD 114:p=0013). ThHDZ
SiE, BB X DRI E EEO B ORNERIEIL LIS
2L, ML, EERHOLHEBREOMIELZRRL TV 5
Ohd Lz, (FIEEHK %)

04 X FEFEHUBEHEFOS FRIBMHEAICET S
b5iE

OxJ5 K, B Juif, HIE 3 ®E—C (EARKR¥E
KEFWE - AR FRITEE - AR P4 0F)

X Gett (i g MR MRS (DUF XLMR) 13 X Jefafk o
IR FARICEY, AT - BeEErs ety X T
FMREETH 5. HEORRAKZICLY, T XLMR O
HRK#E IR T & LT X Fetafk LICHFEAET 5 Ftsjl i fs 1
MHE SN2, LA L Fisjl OBERTHTH 5720,
XLMR DFSFEREREIZI S A Th v, AFZETIE, Ftsjl O
HEEAT 247 - 72,

4 X Ftsjl &%, WHELBWICB W CHIE CHFEALET 5
tRNA % X F)VIL (2-O-methyl) 156§ 2 BZETH L L %
ALz <7 20&MEkICEB ) 5 Fisjl #8E%2Y) 7V
¥4 LAPCRIBICE VB L& ZA, ez ELaTOM
WCHRBARD SN2 WTIE, BERENZEHIERSR
%o 7203, NE VN TR BRI & 0 B2 ICFE B = o 72
v M T AR E D BERINIC BT Ftsjl DRBAEH» -
7=.

K B R B BE O BFE T tRNA 15 i 13 B0 3R o 1E e P A %
IZETHLZENHMOENTVAE, VAT o4 AkEeH
W Ftsjl K~ 7 A5 S VR L 72 e 2 5 HE 35 e
(MEF #ify) & #4:# MEF Ml OfRE OB %17 - 72
L 2%, Ftsjl R ZAIZBWTHREMET L TW
TV F T ANBEWICE 5 TEER 5 V%7 H Fisjl KI|
ITADYFTT Y= A5H TR LTz, 72, T
DYett TRHIRER 21 Y OBREEBRE L& 25, Ftsil
RIA~ 7 A2 B W, IEH 7% Mushroom BI2%55%4 L, filopo-
dia 7% thin BOBHRZERR Z /84 V2SN L Tz, MR
DFERNPS, &7 7 BRHRER LD VT T AREOLE
LA XLMR OJFH & LCHEE SN, FIEHEK % L)

[BXREEZAMERHE]

01. x> M UICK B B HAOREER

Ok kR, kz4k, B BB wmE—
1= (EAREERAERE - EARHARREE - 0 F BP0 0)
FF Vb VGO FEIHIEE, 7 5 NI
ORI EZ AT 2RV EYTH D, /2, FFT D
TS ER BT O, RGO,
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VIARVER % E2 B L TWLZ RN ERY, FF T
by Y DR L BRI I TS Ex i,
BEBMIRLICA F ¥ MY U ZBFRDPLE KB LTWE I L
ERIBLE AF T2, A4 M4 VHIBTICH S
JBE B LR L CREMICERI LTz, Ay vy vz
BRI~ A (OXTRKO) ORBIMEFH LIzL 25

EREBRBEICBWT OXTR KO Y7 ADERBIZBIT S
IMEBARA b U AIREBIZTFORIADTEL, OGRS ~
AN YWEE R OTHAEREAME T L7z, ShooZ ers,

T b VIR N L AR O E A L THEB
ML U CHRE RIS % 2 & AvRie Sz, (FIRgH
’o7L)

02. 7 PILFERDPLZY - ToIFFI0FR
ZEMIEL, k9 - EHERESERETS

ORI S NRESE ', ADNEFEORAR !, MiARREA
FhacwE®e (UM R RS - AR5, IR
% - BAERCEREE 0T
ZHERCE, SRR E S EomERIcmz, W
BEDEENEL L, — I, =87 ) —VDNY T Ly
TUSWIIHNCE D BB [T a—VFIR] AN L E
AONTWBH, ZORXHZXLIEIW SN TIE R, &R
I5 ) —WHEMTHL T T VTE Fht~ 2 Ml
CHERL, L=v 25w sE5 2 e/ shiz. ke,
TEMTNMTE R, MO_HEPoOFEEREF L L, W
DBEDOFRRWETE 2 Vh DR % 72 TERZIT-
To. FEBRIZIEOA RS —RHEET v YRV 28—
VO RERENPE G- 35 IR IR IR A I L7z, 7 v
7t FRAKEREREANCTH L7 I FoESH 5
WITHIEG LY, T8 B VIETE T VTR R
D5 X ZKB L OEHKOBEGEHIZ S & I8 L 7.
o, ~A MIRBEZERNBLIOT vVt T v
AT ZAARREPANC X D REY L7z, c-Fos SRk o # 5
X0, 7EEFTATE FICX Y CE P ORI AN
ILE8NB 2 edbhotz Tz, MO EALIET ~
VAT Yy ATVZARETFIIC Ly I S i Re
3, KBIOEEKZGEZEEICOAR, BIEICREGS
TREOHEMAEBNTHE SN, ZhbnZ k), =
HEpOERICIE, 7R 7 VFR B 2 MRS L
B ENTT v IFF vy AR AT ZH K EZHALTO
BRI 6 &, EOBEZFHERL TV LN E 2
bhiz. (PR % L)

03. BEASTBHEBOKERZEICHTILITF D
#HR
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O L, ko, ENEE Z /7 8= OuUiX
FRFBE - RFRIFEBE - TR R M A SR e - PRk
Bref o3 i)

L7F L, IR TEO L 7F v %24 (Ob-Rb) 24 L
THALIANVF—FRAFT Y I AZMEHTLILVEV L L
THLR TS, D, SR TlE, 2oL 7 F Utk
D Ob-Rb 2/ L CTHHREZ MO A 2 WM+ 5 2 L %
oML 7.

RIEDHIFET, BN S Bl & AR H Ik
BRBEERBLTBY, ZNOHIWGE TOREY DKM
RWIPUZEHG LT D I EFHL N o TE72 LAL,
WAl TR SN2 L 7F 12 & B HIRIESZ MR S BAs A
IS N WA D ELET B0 80 2, TREATH 5.

ZFTARIRTIE, L7 v OBENSWHIIBICBIT S
WEZWSIPITT L0, <7 AGE NS R
STC-1 Ml % F v TR 5 L 7 F » e & X
7. STC-1 Miifid, Ob-Rb RHEZZAMA (T1Rs) % & &%
BLU, HBK IR 9 F0K, HERRIEIC X o THIRRAN Ca*' i
EXRER L. ZLTC, VL7F 2T 5 & HHReEo
HAEERAICIIH S, 2 o EHIEDF 13 Ob-Rb FLEHIZ
Lo THELR &5, Kae T ¥ AVHEFNICZL - TH
L7 F X 2RI R L. 72, LT EE
RAIBC & % GLP-1 430 b FHSE S /e, T s off R
5, V7T BN WML Ob-Rb IC/EH L, Kar
F oy 2V EAN LU THREZE 2L S, REYOBRIMSP
W53 2 ietEAvRe s s, (R % L)

04. SREHEHIF Sy FOMFE LHRBICEZ 2HE
Of=#5en ", /KT FIENS REEE? X
MFF 2 HFWEER Y (PR - BE - RS,
AFRR - KRR, CHPAERIK - BRE - EWAEE)
N CIEHEENZEOL S 2 OERERZ T 5.
W ZIE IR A R I L BT EIC X ViR b
bRTHY, KHRVE Y DWBDOBIPFERO—D L £ 2
LbNTWh. ZI2T, HREFVT v b & LTIEMERT
i (OVX) L7255y b &, BBEOADBTRT v M Rk
LGS v b & 2L, Mg a5, I, KB
EAREKHNREE U5 86, KBRS, #RNEE) 02 bz R~7:.
F72, OVX v MIZ A MV —NEHEE L, Mz s
RIS OBy & Meat L7z, JRESEHNIC X ) B8, BEER
KRB B CH I R AT L7z, IR X %
FiTOREMILE, 1T60 57O A% OMERT
B A BN Do 7278, WEIERT i ORE TR O n]
FLBARICE LA A S, KEEEICB W CIIA EICEEE
N7z, £72, OVX 99 MCZA NS V4 —NEHRET L

& CHTRA TR, HHEAT O R ITREO
BYRI BN A SN2 BRI L LA bay Y
M7 oM B S RIZL, MR AT L
7o EAURE S N7z, ML ORI R T ORI
LB B & T S B0 72, B RO (T
R DI LA A S N7 2 e, BHREHROT X
b WA A B 5 TEREAVRIE S 17 (F)
BRI % L)

05. BMBFRBG A 4 > F v RJV (HCN2) DBER & f#
REMRM

OR N2, FrilkBee ', e/, HEhEEE°, £
E—RRS R0 B OB (ARRKRFESRA
PRF TR E G E R RE IR, P AR OR R R R 7 R R 7 il
B, PR R F R BEE 0 e R B s )
DAETRLEHOBABGSHMBFREA L v F ¥ 2V
(HCN2) OBED ERAT 5720, FIEHARBARDO BN &
LCHEHSN TV S, 22 TLIBIFRNIC HCN2 % B 5
HL-#E g2~y A2 (HCN2-Tg) #E L7z, ZOH
e O TR AR B AR EREE % whole cell patch clamp %%
TN L7728 25, AMEN T CIREE ABREZ 2
Dlholeds, BZEARBE LK K BTk, 2h
ZFNTT7% B LV 57% OMKLIZIB VTS BB AR 54 L
7o, HEYREASISE L e dr o> 72 HCN2-Tg T, BRI~ 2
(WT) OFSEmEEMBEEE LT, BIRBEN OB
W, ST OEHOEERERERD . FoBHEIcBT
5-dV/dt % HCN2-Tg & WT & TltigL =& = 5,
HCN2 ik o s BEAL & Y & EALH T3 HON2-T 0-dV/
dt &, HREIAS W LB L7z, & 512 HCN2 % CHO
MM IC 383 X &, HCN2-Tg Trisk L 721G B A I % H
T action potential clamp %17 - 72458, {HEITERM DT
DOMTHCN2 O T — VERIHENTEY, WRERE LT
Bk 2 2 LAVRE Nz SRS O L Y, HON2 2168
BAVOFSHHICBVTOER LI NHIT LI LICE -
T, HOBTPMEZ ML 885 2 LW 52274k ), HCN
F o AV OEHOMAERYEL LA SEH2 LHmL
7o (FIBMR % L)

06. REMREFLERKEBEICRAESNAOCERIF
D UESHEIRT (MYH6) ER EWHBEREN

OfIZRE !, NS, AN SRS % ERZ &
R ORNETTY, SHEE (RERESFEMEY
AR SO IR B AR B, PR R R R R R
B, BPREIRBR IR

AR AEGRE (SSS) M PR B2 E 2 FH & L
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THAET B IMFEBI DL WA, RKIEM: SSS I3 & 2Dz
WEROBEEG I RESINS. ZhE TICKBEYE SSS D EH
#BnT L LT, O NaF v &b (SCN5A) oR—A % —
B —F % &) (HCN4) H#E SN TwD. —F, OAkS
SSS Bk EEAT 5 ) A7 #@inT e LT, LDEMIF Y
CES(MYH6) 37 7 5T A FEHERITIC X > TH S S
ENTWVDDS, MYH6 A3 D X 512 SSS & 5 2 23R
BT&H - 72. T4 1L SCN5A - HCN4 R % F7z i Rk
SSS B#H 9 Bl O MR TFENT &2 1TV, 1 K RITH B MYH6
ZEHREN3del ZME L7 COZRIHWH - 714V
T — AR TEEEICRAE S NS S2 BIRICHETE L 72,
S2HEIMIZI A ¥ VY 82 C (MyBP-C) & D#E&IC
WELEEERT I VEET, TOMERT IV
AT OREEIAT S 0 DOHENEALE D72 5T 2 EARBEES
N5, GFP ¥ 7% 72 R MYH6 % 5 v MFiA RO
MMM X ¢ 5 L, L a X THEREORELRT I
HOTHOBI AR Sz, S SICRELRRERD? S, %
BMYH6 13 1E % MYH6 12 [ T MyBP-C # A g A3t
LTWBZEDMBAL BLEX D, FpM SSS ofr7z %
SRR L LT, MYH6 OZERIZE Z.0EMHT VI X 7 HE
BERERT NI THREXZMOMERORENEZEZ SN
7o, (FIZRMIR % L)

07. TRPA1 EEIEEET S < DHEYHRE D ICL B
LBHEOEEMHIER

OKRPEMiZ, BTEHA BHERE EHBYE B 5
T, WL O Bk TR OB BEAK— (EEKX
e BEEEED - AR SRR (AR B AR50 F) )

F 4134 % T, TRPVI{EBEE S 741 ¥~ % TRPM8
fEBIIE X~ b =V HZE NS O TRP iGHEAL & B4R IS B)
B OIEREZ WS 5 2 & %35 L7z, 4|, TRPAL fEE)
ETHLITFEESTINAVFF T 52—k (AITC) ®
YFEVIRGY Y F AT VTR F(CA), £72, K4 7% TRP
AL T % 7 1 <RI N AL MR O B A TG B AL
(CAP) IC TS 2 d_7-. F2Bud, dEARE AR air-
gap BEEMMT 52 LICL VITo7z. AITC & CA IZiEFE
RAFEC CAP IRIBZ A S, 2R 60 ICxid, ZhZh
14mM & 12mM THh o7z, Th b OEHIZ TRPAL
38 HC-030031 I TRP FEFE L F =7 AL v NI
I VREEZ T o7 EHI, VEYIIARS Y B
5 —)V (TRPV1, TRPMS, TRPAl, TRPV3{EE)#) %%
A FWsrH v 77— (TRPVI, TRPV3{EEIFE) b v 7=
v ALy FIBUEIC CAP ZHIfI L7z, ¥ b5 — L@ ICs
13 048mM, # ¥ 7 7 —13 5mM T 33% 7213 CAP RIE %
WA &7z WEHERE L72bk 2 2 7 2 < Rl s o k(s
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LHIRER &% 2 07458, R SRS & B (58
HllZiX TRP I3 EBIFR T, MHOKRE S OEIZEFZENLD
b, FRice FaF v s, 7LAFe FEBLULZ
FUKEMNGEIEL, BEEEZHLLVWIEPEETHLIL
AR sz, (FIMK % L)

08. Plasmalogens rescue neuronal cell death through
an activation of AKT and ERK survival signaling

OS. Hossain,  Y.S. Ahmed, M.Ifuku, S.Take, T.
Katafuchi (Department of Integrative Physiology, Gradu-
ate School of Medical Sciences, Kyushu University)

Plasmalogens (Pls) are unique glycerophospholipids
characterized by the presence of a vinyl ether linkage at
the sn-1 position of the glycerol backbone. In Alzheimer
diseases (AD) patients, reduced Pls levels in blood and
brain tissues were reported to be associated with worse
prognosis. We therefore, hypothesized that Pls content in
the neuronal tissue might be crucial for cell survivability.
To this, we have performed Pls treatments on the serum
starved neuronal cells Neuro-2A. The trypan blue exclu-
sion method of cell counting showed that Pls at the dose of
5 and 20ug/ml significantly rescued the cell death (P<
0.001). DNA fragmentation assays also showed the similar
cell death inhibitory effect of Pls. In addition we have also
employed the TUNEL staining to quantify the apoptotic
cells. The TUNEL assays clearly showed that Pls treat-
ments significantly inhibited the number of apoptosis cells
after serum starvation for 72 hours (P<<0.001). In addition
to the Neuro-2A cells, we have also employed primary hip-
pocampal neuron culture derived from embryos of E18
pregnant mice. Nutrient deprivation for 72 hours en-
hanced the primary neuronal cell death. In consistence
with the Neuro-2A cells, Pls also significantly inhibited this
apoptosis (P<0.001). We have confirmed that the intrinsic
apoptosis pathway was involved in this apoptosis and the
Pls treatments significantly inhibited the caspase-9 cleav-
age (P<<0.01). Activation of caspase-8 (extrinsic apoptosis)
and caspase-12 was not detected in this apoptosis process.
To the mechanism we further found that Pls enhance
phosphorylation of AKT and ERK. Activation of AKT and
ERK was associated with the neuronal cell survival be-
cause the inhibitors of these signaling molecules effec-
tively canceled the Pls effect. In the present study, we
therefore, report for the first time that Pls inhibit neuronal

cell death by enhancing the phosphorylation of AKT and
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ERK. Future study could reveal new therapeutic approach
to cure neurodegenerative diseases due to neuron cell
death. (COI: None.)

09. #EESIH (Derinat) IC & 3 B EMBEKIHREERE
1EH

O HE', WLHsw, #Hk T4 BTHEE' (L
MRFRFERE - SERERE - B A A58, 2 E R
KEFHEPAEHR)

SEAE, AV YHRAT B E L I EICENET B8R
' (UV) 242, KAZEMRTEL UVA L UVBOH,
UVB #BEIC & D BIZ T ORRERGEIDLEG0H D, K
ERAOKRERFERIR S LHMEShTwE, 22T, &
BMEMETIEICECHORD MY ST ) A4

b, HaCaT Mifaz vy, UV ST X 5 H0f% DNA 5655
\ZJ1E9 Derinat OFEH % #% 8-ox0G Fefa i & ) Bat L 72
DR, Derinat HiLE T, UVICLE75F /%4 b
DNA B G E RIS 5 Z LB sz £/, RT-
PCR 504 bF N Fihie T, BETHRHLZ BIEE
L72& 24, UVB RSN X b, HaCaT MAZICBIT 5 T 1 R
Y75V VAR - COX2DO mRNAEB L VA —
IN—FF T RIS 52 &, KU, €N Derinat 12 &
D, ARICHIzZoN 2B L 2, vy 7T
B%E L 72K 3#) T & % Derinat OMINBLEEH O * % =
A NREO—E R THEL LTREEZDD D, 25551
H A S = X L OfFH & RFROBERFEIEAITF SN D, (Rt
M & L)
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