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BAEFBIRE BRI EICRRT AEEBENKFEED Y U 2F ¥ 20 (Kv)
oV T2z MIKL.5, BT a=y MIKvBL2THD, BEREOEE
7 FNE LT Ky 2EIHT S A= X LOFFEDT=DIT, Kvl.b (BEHX 37
H) LKvpl.2 GRIERIAM Y 0 E) OFEER, BiREREMB L OHE
THEZURIBEORE - REFEETHS, 0D MafrEHia (HEK 293)
I —IBMEICEM IR, F7- Kvl. 5 2 EEHICREE T S HEK 293 Z{ERL
776

Kv BEFAEA LT HEK 293 12815 Kvl. 5 BL U KvB 1.2 DMBENFBIESL
HESL—P—2Fr VEMESAVTEE L EZ A Kl 5 T FISHAAE
Kv B 1.2 IZMBEIC AT B2, £RBT 5 & L —H L EICHRBEIZRE L.
Kv 2 B8 E L MBS, B8R, BHE L. Blue native EXIKENE
Ik W ERDFOIREE TIKENBET 2 HIRZMESL LT, Kvl. 5 113 630 kDa,
Kv B 1.2 A% 530 kDa, Kvl. 5/Kv B 1. 2 # & 1% 800 kDa {2 /B S 4172, Kvl. b
BLOKBL2 EFWTFhd 4 BEEZERTAEENDR, 7 I/ BESINLE
Hanb 4 BEDHFE (Kvl.5: 263 kDa, KvB1.2: 182 kDa) £ 0 AKEAEEK
ERENZ ED, BRZEHTCCHEERT 22 V7 BEOFENTR S
N, Kvl. 5 ZEAITE TR SDS 7 /VERIKE) CldsF & 300~400kDa, HEMR
I$ 95 kDa 35 L TR 90 kDa &7 L7, Kvl.5 BRI AT/ L 2 A N-#E
BT S AMAEMIIR I NN, BFEHE LR D FED Kvl. b 3572,
KvB1.2 BEEFIZSHFE 45 kDa WETH -7, Kvl.5 BEIUKvB 1.2 ZEED
FERITIE S-S AN EF LT 2 A REMEI R STz, 7L % UL (TCEP 36 K TF AMS)
AW ERNS Ky B L2130 FHNS-SHEEBFEL TWDAEES RSN
776

EBBEFEICLEZSIRES LOMBRO 7V EF A b L 0= baFay
NEDBE EIT -T2, I NVE F A URERTREZ o720, Hi=tuFno
S UHHEDRE RS, DA TiBEO RN BB R R an i b iy, [REEF %
=D DA TRRED -T2,

ZEREDFEMT, BIZERLELDIE OV TEHRIBICAEEREFICRE
#HL7m, TELHEBLOREROBERICOVTRREURIZESR T D,



1A RBIRE S X OTBINRIC R85 5 BB KIEE D U 7 AT ¥ R ORE

TEFAERBIOURIE (ER87 B, 7 X OfHEHMIT L% 114 BfE) D#)
A& (DA), KEMR (Ao). FREOAR (PA). %8 3 B LU 4 /IRfiEI ik (b-PA) 3K
£hA3 54 RNA 2 F88. U Northern hybridization &2 & D Kvl. 2. Kvl. 5.Kv9. 3.
KvB1.2 8L UGAPDH 7' u — 7 TRt L 7o, ERIZTRUC R T L 9 ICKvl. 2 B8 &
OKv9. 3 13T/ b-PA THEBAR LT, WTNOME TS Kvl. 5 BAFEEH L T
WA, DA T &t RTEWRBE Th o7, Kvl OT7 7Y U —F ¥ X T
HHKvBL2IEDAB IV Ao THHEH L TEKY b-PA TIRWEE AR LB, £
PATIZIFE A ERIBL T odz, WERERIGIZE Y cDNA ZFRE L Y 7L 4
A & PR EIC LV, BBEERZEEEMKGFES ) U LF ¥RV (Kv) OFBRZ
BrAERD DA, Ao, PARBIU b-PAREILIZEZA, ZHHOMETHEEL T
HEEFREZM Ky 1, Kv1.5 THEZ EWnahiz, £ZTK1 ¥ 7773 —
DT IV —F ¥ XA ThHHKBDFERALZKBLL.2, 1.3, 1.4, B2BLVB
3ICOVWTRELIZEZA, KvBL2 THHZ ENRHALMNE o7,

Real-time PCR

g

Newborn

Kv1.2
(10 Kb)

ewborn

g

PA

il

v2.1 Kv3.la Kv3.1b Kv4.2 Kv43 Kv9.3

copies/10° copies of 18S rRNA
g 8

o

g

Newborn :§§
b-PA

!Kvﬁl}/ Kvf13 KvplL4 Kvg2 Kvp3

Y Expression of Kv1.5, 9.3, B1.2 were relatively high

and characteristic in each blood vessel.
DA, ductus arteriosus; Ao, aorta; PA, pulmonary artery; bPA, third and fourth branched PA

o

(3.2 Kb)
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o

GAPDH

coples/10° copies of 18S rRNA
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2. FEMFBILOBFOBIREL L OMEBIIRICEIT 5 Kvl. 5 BLXOKv B 1. 2 I
FRES

TEFAERIIMATHRIE R8T B, 7 ¥ OEREHMIZB LI+ 114 B @
DAL PAIZBIT DKV BLVKvBL2DREBEZ U T/VEZ A APCRIEIZEY
Bat L7z, BRIITRICRTEBY, BFIEBW T KL 5 & Kvp 1.2 DR
IZRME (Ao, PA, DA) IZRBWTURIT 1%t 1 DEIREZR LIz, BHEIRD Ao & PA
TIL KV AAKvB1.2D 3, 10FE<, DA TIHFIZKvBL. 2 28 Kvl. 5 KW &V
HBLAER LTz, Kvl.5 [ZHAERD PA & Ao ICBWTIIFEIEAZE LI HIML., DA
TEHOTLICHD LTV KB L2 ORBFBIFRILEFER TRELLIEDDL
RN ToH, FAEIRO DA TROREIN LE PA TR LTz,

" Result2 Expression of Ki

g

g

; Y Expression of Kv1.5 in the PA was
Fetus (day 87) increased dramatically between the

fetus and the newborn.

Y Expression of KvB1.2 in DA was
‘ l ‘ increased slightly between the fetus
] - and the newborn. In contrast,
DA ‘|\<°VF1’A§F’A Lu Br DA ‘Qs;’\]b;“ Lu Br expression of KvB1.2 in the main PA
: - was decreased between the fetus and

N ewb orn the newborn.

Y Ratio of expression of Kv1.5 and
KvB1.2 in DA and PA in the fetus
was similar. In contrast, expression of
Kv1.5 in the newborn PA was much
higher that that of Kv8 1.2, and

DA ARC?_%PA Lu Br DAlgs EAijZ'A Lu 8r expression of Kv1.2 in the newborn

DA, ductus arteriosus; Ao, aorta; PA, puimonary artery; bPA, DA was hlgher than that Of KV] 5
third and fourth branched puimonary artery: Lu, lung: Br, brain

Coples/108 copies of 18S rRNA
g 8

°

Copies/ 108 copies of 18S rRNA

0




3. KvB1.212XK 5 Kvl.5 BRDIET

Kvl.5cRNA ZVEA LT 7 U Y A H T Vv OIIEER T, Kv R 2 HIE L7,
KvB1.2cRNA % Kvl.5 & —H#EIZFEATH E Kvl.b DK EFiZELAEINTZ,

‘Resut 3 Kv@ 1.2 inactivates Kv1.5

s % When Kv1.2 was co-
/i/!/‘/ expressed with Kv1.5, the
amplitudes of the currents
Kvl.s+kvp1.2  were decreased
significantly.
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Neonatal DA: Kv1.56 < KvB1.2
— Inactivation of Kv1.5
— Vasoconstriction

AREHZO DA TiE, KvB 1.2 DRBEENLL ., Kvl. b 3070y, PA TIEZED
WTHDH, T7VAY AT VO Z RVZFEZERIZE D Kvp 1.2 28 Kvl. b
DK ERPESAE L2 020, FAEROEBNE Tk, Kvl. 5 © K EFIX Ky
BL2IZE - THHEIN S AEEENH D, MBAKTIL, Kvl. 5 DEHEDN I
FIZHZWD, KvB L2V Enb, KvBL2ICK>THESNSKVL.5 &
i AT A AN

Kv 2PRE SHEBM AR ET D L I T AF v RUREMEL L, RN
DHNY T LBREN ERTH, MEFIEHHBEOEBE. IV T LARBED LR
IME DINNEE b 72 54, EHEHO DA & PA DYNHE - s OER %, Kvl.5 &
KvB1.2 ORBEEOEVHRL TS, AREROBIE & MBINRICKIT S
Kvl.5 BELTUKv 1.2 DRBLHN, D TRENTHD Z PRI,



4. Kvl.5. KvB 1.2 Hifkogam

M7 # Kvl.5 BLOKv B 1.2 Fifd 2R L7~, pGEX-6P2 IRV X — |27 4
Kvl.6NK 1037 X /B, CEK80 7 I /B, KvB1.2NED Kv B 1. 2 FrRHEE5 40
T ERELS 2 »ET(NL, N2) ZERNENFBAL, BEAKXEE BL-21 2\ T
IPTC SHEIZ LV GSTRKv G & VRV BEFEBR, INVETFA LT T4 =T 4N T
LEANTENEER L7, BRI~ GST B F V0 Ba XV ABIC LY
PBS SEERIAIR & LR E LTV Ay hT Va2 M ERAFHAEL, 7 v R
2-4 W Z L ICE -4 MR T#& 5 L7c, Fuiffli D LH 2 sl U CMRBE T & MR E
Ui Z AR L7z, & 5IZ pET43a REANRY & —IZRBRIC Ky B HEEE Y &
AL, NUSKv e /378 (bxHis BEFIET) ZRBL, NI T L& HD
TT74=T 48U, 2O NS e "IV EEEEHESEE I T 1%
AL, Ty PRHUEET 7 0 =7 /8 L7, pIRES AL RIS ¥
—IZ7# Kvl.b BEL N KvB 1.2 #FnFh#EAL, HEK 293 #BAE I
HilyMax Dojindo) # AW TC T v R 77 v a v L, BERIE-, BRL/-T
v b Kv iR AW TEIERERE L, L —F— XX x V3B SBEMHE (510
PASCAL, Zeiss, Germany) ZHAWTERELILE A, BB LKy ¥ RV E%
RREAICHRET 2 LN TE L,

Prepara tion Of the antibOdies N-terminal specific region (80 amino acids)
N Kv1.5 (600 amino acids) Bc N B[ w72 (408 amino acios) }C

103 amino acids 80 aminp acids 4040

r the antibodies

Anti-Kv1.5 N103 antibody Anti-Kv1.5 C80 antibody Anti-Kvp1.2 N1 antibody Anti-Kv§$1.2 N2 antibody

B al

% Both antibodies could detect % Both antibodies could detect
Kv1.5 transfected in HEK293. KvB1.2 transfected in HEK293.




5.DABIUPAICEKITS Kvl.5 BX O KvB 1.2 DG4

T Z B DAL PA BED Ao AERRBEHICAHERER T 7%, 0CT
compound & W TCEHHEERE L-80CTHREL, FA 37 b—LEHNT
HREGIR 2RI L 7=, DR 2 BB L 4 % /37 RNV AT VT & R-PBS T 20 43
BEL., A7 K% PBS T¥E-o7, 0.2% Triton X-100-PBS Tk % =EiR 5
SER L., AT A K& PBS TH~7=, 0.3% BEML/AKFE-2A ¥ /) — /L CTHRIEN
@ peroxidase M quenching & 30 3% 1TV, AF A K% PBS Tik-o7-, HAIR
L7z blocking serum (7% F IEH M) TUIH % 20 A > F =X— F LTz,
RITECHAMLAZT Y MUKV BLOT v ML KvB L2 HilEE ZNZE4 1.5%
Y X EFMBE-PBS THIRL., EE 30 SHEREBE T TR EAFaX—FL
7-1% PBS T¥e-7-, Moy bo—/LOYIF TIEZ T v M Kv HFLIEE RV,
FRLIZEAFUALH T v btiE LU R 2 IR 30 2FRE T TA v F 2X—
kL PBS T¥e-7-, FIK L7~ Vectastain elite ABC reagent THIF % 30 43 [H]
A Fa~—hLPBS Colz, D%, HI]R L7z DAB-BEEL/KFAREIR TR
HL, ~ by ) VlERONTH Y U F—REETOVEALE, BRORIE
WRIZ R LT,

DA. PA, Ao OWNIER L OHIRIZ Kvl. 5 HIZIE—RRICHEBE L T\, Zhb o
1 DANEIZ ORI B H AT, Kv B 1. 2 1X DA OPIFEIZ STV HIRIZ 58 <
FKELTEY., TEANTHMRISGEVRL LR, PABL Ao THAERLUE
DI ARV MDA DL, FESEIIZIEY —REHALPH LN,

Kvl.5 # VR 7 B3V T O mEIZBVTH IR X OREEIZIZIE—RIZ R
HLTHEY, mRNA DFER L V&M IZBITARREDENDRVHIRTH -T2,
F T, SMEIZORCHRN RN A S 1077, mRNA OFFRIZ AW 3B TS E A BR
FELTWABDT, ZOFEWEEIL mRNA OF —ZIZiXEFS5 LT, Kvl. b
DA AFBEILT ~ RO DA - PAKBWT H REOR R & E7,

Kv B 1.2 @ DA WZEIT A A IEABEC IV A IRIZRY Y, i< fLE P R Al A A
D ORI ELMIZIET D DICHEYB 23 THY  KvB 1.2 5 ME F— D
FRZKvl. 5 &3S LTV A RTEEMIRIR S T,



Anti Kv1.5 antibody (N103) Negative control

M““‘ p ? / - Lumen

Ductus agesan W e
arteriosus | omma  Avem o

Lumen
Pulmonary
artery

Media
©Lumen

¥t Kv1.5 in the media of the DA and PA was distributed almost evenly.

Anti KvB1.2 antibody (N1)  Negative control

Ductus = el

arteriosus

% KvB1.2 was expressed strongly in the inner part of the media in the DA.




6. Kvl5EBLOKvB1.2 DMBEANRETE

HEK 293 #EfEIZ Kv1.5 3 LW Kv 1.2 2R H & BN SMA 2B LTz,
Kvl.5 & KvB1.2 %2 ZNZH pIRES X7 &# —|ZfEA L, 4 HTR#M LI FET
FNENR T AT 27 vart bl KvB 1.2 ITMWEICIZIEN SIS T
LM %R LTz, Kvl.s (ZHIRREIC S —5aMm L7y, MEEICEE S HEm s
~LTz, RKvls & KvB12 2RI N T ATz ard5E, i Kv 23—
BLTHRBRETIMENEL<, £/ Kvls & Kvp 1.2 DAL AITL < —EL
TV,

\ f h “'ﬁﬂ'.’ "\ |

Kok

sadald AL

KvB 1.2 (green) Kv1.5 (green) Kv1.5 (green)
DAPI (blue) DAPI (blue) KvB 1.2 (red)

¥ KvB1.2 in HEK 293 distributed almost evenly in cytoplasmic region.
¥ Kv1.5 in HEK 293 showed membrane oriented distribution.
¢ Co-transfected Kv1.5 and Kv8 1.2 showed co-localized distribution.

Images were acquired with a Zeiss LSM 510 PASCAL oconfocat microscope and a 63x 1.4 plan-apochromat oil differential interference contrast objective lens (Carl Zeiss).

7.Kv1l.5 & Kvp 1.2 O AEEM

Kvl5-HA (CEICHA # 7 A0) 8LV KvB1.2-FLAG (CKIZ FLAG ¥
ZAY) OMEAER %A LEEICRET 5720, HEK 293 #faIZi Kv & #
ME IR TV AT 2y va v LEEESE BR LKy 4 VX0 EE
A F L HEREEMR TH D Digitonin 3 LT DDM AR EIR TR L BT
B 7K E AN T 7 4 =7 4 FERE 1T\ Blue-native BRIKENEIZ LY Ba



k& U CikEI4BE L7-, Western blotting 512k V., kv ZRELIZE Z A,
Kv 8 1.2 &tk L% 530 kDa, Kvl.5b BEEEILE L% 630 kDa, Kvl.5/Kv
B 1.2 BEMEITI L% 800 kDa Doy FEE R LI, KvB1.2 DHERDHE L
D4y FEIZ45.5kDa THY, MEKE LTH, 182kDa THY, Kvl.b DHE
K4S FEIZ65.8kDa TH Y, WEAEKDEHA T263kDa ThHhbH, KvEEED
blue-native EXIKEINZ L B0 F VA XidWnThd TN 6HERELZ EEboTE
V. FRBEMSOREE L TWA Y UV EREET A AREENREINE, (TK
)

M Ukt 4 SDS ERIKENEIZ LV DBE L o R TRAICR LT,
Kvlhs & KvB12#EAEMKE FLAG ¥ HAZ 7R WTENENT 7 4 =7
4 ¥ L. Western blotting #%. $T HA F 721351 FLAG $ il CHRHET 2 L \W§
NOBEL Kvls & RvB1.2 #BHTAZ LN TE7z, Kvl.b EE&MAEIL, SDS
BERKEINEZ AV THHEEBEEROMICZBELHEINDIERDO AV FErR LT,
INHORERNS, Kvls 8L Kvp 1.2 13 HEK 293 ffa N CHEIEM L.
ERXRKvESHEEZERTHZEBHALNER ST,

Kv1.5-HA interacts with Kv 1.2-FLAG

Bluenative PAGE (3-12%) SDS-PAGE (5-20%)

samples: b1.2 1.5/b1.2 samples: 1.5 15/b1.2 samples: 1.2 1.5Mm1.2 samples: 1.5 1.5/Mb1.2
e ¥ ﬂ -

B
1

Deduced MW of Kvb1.2: 45.5 kDa (tetramer: 182 kDa)
Deduced MW of Kv1.5: 65.8 kDa (tetramer: 263 kDa)

‘ NEM: N-ethylmaleimide, -SH alkylation reagent ‘




8. Kv1.5 Z{HEHIZFIH T 5 HEK 293 flaDREST

Kvlbs Z o7 KEICED DI, Kvl.h #EEICHKET 5 HEK 293 #i
faa B U7z, Kvl.5-HA 2RIFEOFETR I A7 =273 L, G418 1
mg/ml Z ZLeEMIC KV BHRERE L, IRAFHRIEIZLY Kvlbs 2 X< BB D
MRz s a— b Uiz, TROX D IZHeSL L7z Kvl.5 HEK 293 i@ iZ 8 &
e 4TS L, £ UTIHEEC Kl RBERLTWS Z edmEnk (TR
EOBEES). TRERXINT 472y ha—Lo HEK 293 Th Y fka Dy
BITH IR,

_Stable expression of Kv1.5-HA in HEK 295

Blue: nuclear

Green: Kv1.5




9. Kv1.5 $E{L DY

BTTE CHESL L 7= Kvl.5 33 HEK293 #il/ 5 Kvl.pb BE&EAERE L.
PNGase F LB %1To7- & Z A, SDS BXRIKENI% D Kv /N ROMENIE{LL
oo avbha— L LTHBHIESY VB LTHOND TV AT 2
IR CALER 20 U 72 S RARICIKEN N ROMLBE OB A bz, 6Dk
226, Kvl.5 X HEK 293 fifaN THEEfMi S5 Z & R &,

PNGase F
__(peptide: N-glycosidase F)

PNGase F[ |
i

|
an-GI MR C ‘;uw;-nm-i

5-20% gradient SDS-PAGE (reduced condition)

hr 0 35 ON hr 0 3.5 OIN
PNGaseF - - + - PNGaseF - - + - +

123456789101112 123456789101112

+
| SR -

(]

Kv1.5-HA

Detection : anti-HA




10. Kv B 1.2 [ZMIBN T S-S 2 &

TERIZRT X 22T VvFA LAl (TCEP B L OVAMS) V- EEBIZ X v . HEK
203 IZHBH X E-Kv B L. 21T FHS-SEEBFEEL TWARIEM S RIS,

Redox state of KvB1.2 protein within cells

Western blot

Intact cells

-SH S-$

TCEP AMS

C

Cell lysate -

Kvp1.2 has S-S bond(s) in intact cells

NEM: N-ethylmaleimide, membrane permeable alkylating agent
TCEP: Tris(2-carboxyethyl)phosphine hydrochloride, reducing agent
AMS: 4-acetamido-4’maleimidylstiibene-2,2'-disulfonic acid, larger alkylating agent



11. KvBBEHED T asr 43I /7R

INETOREND Kv1.b BLXOKvB 1.2 BEAEEE-> THIRMNIZEEL
TWBZ PN ST, TRIZRT LT ¥ RV EELESEDO A
NR—BLOHRBENEZFRET 572D, TOF-MS 2 L 59 &21T 9 120IZ.
Kvl.h ZIEFEMICHEE TS HEK 293 ez KREICHEE L, KvBl2&2 b7 A
T2/ varyl, HA Z ZHEZRWET 7 4 =7 4 RBRICE VB X% 3g DM
fax AT Kvl.5-Kv B 1.2 BAEOMM % EH L7z,

FrRILEBCHEABORE BREBHOEILDREE

HEARORE

R

BR&ESHORE

REICHIE L7 Ky 84 % —%tBIZ Bluenative EXUKEI, “IKIIBEIC
SDS EBEKEE AV T IR TESKE L, Sypro Ruby (KW RE LIS VD
M%7 L7, Kvls BEOKvB12 LHEESND ARy b3S, 61T
BOEKE VL HESND ARy S BERR O o7, (TOF-MSIZX 55
iz g CIEZ ) BIERMICHRBE ST F v XVEEGEOSIT 2R L T
VAR, FRITERTICRBEL TV A F ¥y X AEEE LKA TORIIR LIZH
FBZL > THWTT HETETH D,



Kvl.5/K Vb ] 2 complex ma y‘ contain unknbwn a_ssocié ted protéihs

Blue-native PAGE

w i . § ARYEOHYHL |
2600 e
i - - (. MR RO

1

SDS PAGE

| BERVIH- L3RS
BEUALOEORE

¥ Kv1.5HA/Kvb1.2 complexZ#iHah 5 A TS - BEL. BN PAGE/SDS PAGET L RTREAR L7, Sypro
Ruby®BIC & DKv1.5, Kvb1.2# & Ucomplex member & #EENSbandsER DI e,

ZnVGSZIEGZIOn Oz CZ zannez COITIEZGX ; l
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12. BBREOBLE TNV EZFF A LB L= FaFa i

ARHERBRICRB T 2BBEREOE(LIT., EHBEOELLZB(LEE, MBEAND
BRICETTIRRE (L Ry 7 XREB) 2B LS ED, ABEHTF (ZU U8R YY)
DEAVETRIGC BN Y 7 VR EEE S LB TSRS S (L Ky
A, AENORB L RTEEREE (ROS) TR ——FF 2 R, @ELAE,
b Radx T OANTHD, EEEE FRIOBEEKE) 23, PASDA DF
¥ XNVOBRALZFAE L CODAREMENRH D, VAT A VAT O SH ENEME S
WSS ERDZETTF XY RNVOBEENEDLLAREERH D, T, TAEFF
(INEI V-7V B-V AT A DT F R) O SHEM SS ICBbESh
BUNRTIIEETDINEF A ATF v RNVOHERNEDLDAEMESL H D,
(THZR) £z, REFMICEBEICZ2 57 ROS I—BLER 2 REE(LL T
Frs AEEEAR I LI VnEEZIMEI L LML TS, ROS D
BRI AEBEOEEL LTFrro= hafkpAnbnsg, (RED
%)

ﬁeact_}ve [ enuépecies (ROS) and protein glutathion lation

NADP/NADPH oxidase

Xanthine oxidase

Lipoxygenase :
-Cyclooxygenase Superoxide

P450 monooxygenase
Mitochondrial oxidative- dismutase (SOD

acid
{Prot-SOH - Pro(-SO.H)

Reductive processes

Thioredoxin/Glutaredoxin
G Filomeni et al, Cell Death and Differentiation (2005) 12, 1555-1563




ROSE %

NADP/NADPH oxidase

Xanthine oxidase

Lipoxygenase

Cyclooxygenase

P450 monooxygenase Superoxide

Mitochondrial oxidative- dismutase
phosphorylation (SOD)

0, —m8mm —» O — H,0, —~

H,0 + 0,

\ ‘enton reaction
L-Arginine —— NO \

*OH

Nitric acid oxide synthase
(NOS)

ONOO -

Tyrosine— Nitrotyrosine

12. VYT DAB LV PAZHWCBREREOENMRIZBIT DI NG FA
bR LU= b aF o fbormEt

EBREWICITIEIR 26 B B AR ER R2 KRS HH ERBREMBEHTL 0 BA
L7z, 3~4 BOBHLHIMO%IZ, 4R 29 A XL 30 H (AE 3.4~44kg) THE
BICH L7z, BEHIMF., K3 IOy X AERGEE L B RIS,

FIRF RIS SV E X — 0 U O AR (VA R_XUFN) REERE
BT15 HFRLZLOEREZ 10 ml B E LESREEL-, BREL. A
REBDETFE ZERR LESHIOKG Lz, BERSHNEI ., BIFIIREEIC
LI OELICHNE Sz, EAREHKSE (model SMZ, NiKon, Tokyo) T. KA
HAEET CHIES S DA, PA B L Ao B2 EER LT,

(KBS, EFeHEMEEROFRT Nakanishi T. et al  (1993) IZHEVY,
Krebs-Henseleit (118 mM NaCl, 5 mM KCl, 1.5 mM CaClz, 6 mM glucose, 1
mM MgClp, 24 mM NaHCO3, 0.436 mM NaH:PO4) (2K EEER (95% Na2-5%
CO2) XitEiEEm#HE (95% 02:5% CO2) A fafnXt, pH7.4 IZFHE L,



10 ml DR ERSE X idmE KRR AFEE RS T DA LU PA & 37C1
BBz Lz, F D%, OCT compound CTHME L, MHEER-1 Y Fa /) —)b
ERWCHEE L, -80CTHRF L,

T/ ua kb—A (CM3050, Leica, Germany) %MV, HEREHIZII5um,
v A ruF AL r T a VIR Ty m EOFRBYA 2R LT, RAERAIIK,
Vectastain Elite ABC % I (Vector laboratories, CA, USA) *#fEH L7,

LN BFF BRI L D RBREDERYKRE ERIZR LI, DA BLT
PA WFHIZEW T B AL LR THBICRORE VR EE R LTS, IRBRSE,
BEERBREIC L DREDB VIR DNRDTZ,

= heFos o Rl L 2R RanfRE2KRE FTRIZR L., DA OHE
DRI R e e B 3 2 LTz, PA IS B E CEBOREN T DTN H
B, [EBRE (ZF 95%) TA »F 23—k Lz DA ORNRERIHF RO GLEH
PRBVERTH T,

T OERRZEME Ky o bR Ky EABEEY 7L DGR EY, B
ERMFTH D,



Y Glutathione was detected mainly in the media in the DA and PA.

Y¢ Nitrotyrosine was detected mainly in the DA inner media.
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