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TFEEERE B ME M EoL-1ICBITA I T OV A X ¥F—F |l L 5
Fuo i r= b ufbEE DT

FIRKERFIRES ATEHBEER S YRR R
(IHEIEY @ AREESF)
(T KT R HIR)

£ & x

2

BaOFEEIIBWT, FUiryo bOLEEHSERELOBEL LTRSS TS, LaLed s, = trFod
VOREAESNERIIE L TR, RATMCEMBIESR TV A, KB, BEERRINGEE L2 bR F A
EoL-1#%, =4 F—PRERTF o v = bt LERTH L0 L5 v ifit Lz, BEEEFEIC L ) BEol-14la
EHEEAES ST, B9 A H TIPSR O A S, AV FF L & — UEEIERRREE3 H B L {8 s &
UL b, HERIEIZEOEIL 7. ZORVFF S F—BIHRMEE 7 & b B S, BRERERN L /-
EoL-1 M i3 8 R b Ak (H0n) B L UHEMHAES 4 >~ (NOy) MERFMAFO Y o= bafiEefF LCwiz. BRRFEL
7 Bol 1 EEnFo s v = b I fEEE, IS Fa s s = b RS R S LA ATV A B SR IR &
FEHORETHor. L LEHS, BEEFEL - Eol-1ALOIFEEER~ L 4 % 2 ¥ — < (eosinophil peroxidase, EPO) M4
L MEEE PCR UL (reverse transcription-PCR, RT-PCR) &5 & U HeGietn o X DB Sk oz — 5, WIc L 5 3
ot F L ¥ -+ (myeloperoxidase, MPO) D IEHFAFMILRT-PCR, / =W 7 v b, 5L ORIENDERAIZ L Y o
St HOpIEFRET CNOy L BB &85 & — IOk IEFE L /- Bol- 1Ml = b o Fu o B R+, Ll,
FEEREE Lz Bol- 1M 2, IFRRERITFhEIC BWTNADPH G ¥ ¥ — ¥ 2 Gk a2 Lo &), A== F L )
0:) DELEZE i LH0.EEFHET 2 7+ VF— VT AF L (4 p-phorbol 12-myristate 13-acetate, PMA) % NOs& & %42
RIG&€Th, NOSHI L ORIBIZ LB LOF 3 v = b u bz A b i » 7z, BRI D 54 Eol-1
YL PMATIHOC & 0 Oy "% Bt €9, NADPHA %3 ¥ — ¥ D AR ORERL & 7% 2 T (227, pd7ohox pg7ohex gpgqrhos)
DEFRBRTPCRIZE DIERTE Qb oz, LLEL D, EAERFHE L /- EoL-1Milnid, EPO Tld%4 < MPO %483, NADPH %
FOY—EDORAN LR L, [FEHIRE ISR 2UH 2 RHFOMIBANEELTH 2 LR EN, ZoMlaE vttt s

ETEEEETHEER LA

Key words eosinophil peroxidase, myeloperoxidase, nitrotyrosine, reactive nitrogen species

EoL-Lix/aM e MFEskM: A IRAE & 0Bl & Mtk
THY, EEHBEGETTREMFERBORELES 2.
Eol-1id, 2 & uFMACL Y, TSR OB, wIL
INRTF PERE, Foy SBMKD, MELEST, FER
BT 77 —EREL & DIFEEREOUE £ o8~ & 41k
FTAIENFMOENATWAY®, X5z, BERIZL ) Eol-141M
i, Ay —ufx>r-3 {ry—uqf%r—5, BEik~<
yu7r—-Yau—jERFICHTEEREROERE F0b
DY AL b AT HEERREOFEEZTIFEI L LMD
NTW3Y LT, BB, FSEhcdLT, %N

FRLIAEILRI8HEM, FH15E 1A 9 HSHE

De AT F IV EBEONER & LTl &, #EFRE
L, HMbSEOME e FET Y,

WO T T, —ERLEH (NO) (CH T 5iEHes
FHAHB OB ELS SR T I LML TS D,
RVEFHFRL=ZFF 4 b (ONOO) idb ok d X FgEshTy
BIEMERBEO—2THY), NOERA—=/—=FFL F (0, D
BRI RIS & L &R B D, ONOO™ I, FEEICHA
LEALKITH Y, o878, HlE, IRHE o loia REE
FFO=Fofbee FuF s bS5 &R0 i,
ONOO ISl R U % » X7 HifEaFus re=tufiL=b

Abbreviations : DAB, 3,3’ -diaminobenzidine tetrahydrochloride; dbcAMP, dibutyryl cAMP; DIG, digoxigenin;
EPO, eosinophil peroxidase; HRP, horseradish peroxidase; INF-y , interferon y ; LFB, luxol fast blue; MPO,
myeloperoxidase; NaCN, sodium cyanide; OPD, o-phenylene diamine; PMA, 4 8 -phorbol 12-myristate 13-acetate; RT-
PCR, reverse transcription-PCR; TBS, Tris-buffered saline; TBS-T, TBS containing 0.05% Tween20; TNF- a , tumor

necrosis factor «
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OF0Y rEEL S840, BMEE & UM 58 B sE,
BILFRERGE, MEEMRBEL LD T ST 0L PoERPe
FNLOEME L UERMBEFVIZBW T baFas o
Wt 2 2 e RESIhTHaEY,

—bhaFay RIS ED EONOO DR~ — 3
—EHEZ LN TN, BF, IFBELtFL yr—v
(eosinophil peroxidase, EPQ) R 3 Z0RL I+ X §F—F
(myeloperoxidase, MPO) D & 9 AL EFH HMER~ IV F 2
Fy—HitiaFuoiroo bofbIBICERPEET > TV
599 MPO I&#FrhER, HiEk, BLUHsHOvIOT 7 —
TIZHB L T A%, EPOIRIFIRERIZIRRMNTH S, MPO B
& CFEPO 3B (LR (HO00) FHE T BV CTIRER A o+ >
(NOy) OELZ MM S 2 Lok ) ZHfkses (NO,) # itk
L, ThaBMBLOY v Ry E#aFu s v bufey
2 MPOBLUEPOD /v o7y k= A% v
b, WS OrDEMREEFTVIZBTMPO DL L < ik
EPO/Hs0s/NOy ZIZ L BF Y = F u{ldtin vivo 2B\
TEBIZELTWDL I EDHPENTHwE D9,

D&, BN LETFe sy oL FEE
BIRHEIC BT A= O FE Y OIS A LS E &
NTWEA, = haFOs rORIEIZISI S ERICHE L TEm
HE TR, PRUFHEER ISR O TR R W iw,
Fgeic B Rl E M+ s 2 &MLV, ok, Fh
P EHIE 7N AT e S LD, Bol-1 i [ o: 151 10955 4l
ChAEID, RVFFLY—VERHTLEELIONL, #
T, RUFETIEEoL ARV F L ¥—H ik baF0s v =
bR TS B 2O DIFERE TV E LTHHTE 2
Wat L.

MEBLUHE

I. Hbpa

Eol-15 X IFHL-60 (3 Z L Z4LRIKEN & — > /3> & (%) B
& TF American Type Culture Collection (Rockwille, USA) X
AL, BEoBEE 109kl > BIRMmE (R
Biosciences, Lenexa, USA), 2mM V% 3 > (R, KK,
100 units/ml =21 >, 100 ug/mlA L7 =1 V>
(Invitrogen Corp. , Carlsbad, USA) # & {r RPMI164055H) (= v
A4, WH) W, 5% ZELEHK T T7CIZTIT» 72, EoL-1#
N DUFBRERBEAIN L~ D 5L #5381, Saito 5 YD J7ikIZHEY, 0.5
mM % & & RPMI1640 553 i CHlIa %k % 5 X 10° M1 /ml & L
THEL, ZFOBE, MYy T V-0l deEL LT, &
M EFE L, 30 I L2 b = v THlle
Bog 5 X 108/ mUC s U7, Pk g, LE Y —
V77— b7 (luxol fast blue, LFB) #eta iz & W 47 7.
HL-60 HIFE DT FpERARMI I~ 00 (L8 1, MR 33 X 10°(8
/mMUIBNTII% Y A F L Z N7 + %2 F (Merck, Whitehouse
Station, USA) % & & RPMISS AP C7 AMERTA I LIZL Y
Toi®,

I. & bRASMmA 5 OFEETkH £ CHPRER D 48

fEEE (55N 0270, B 5 7T 2 BRI L2 HEEL
Bl LY, FEEEKS & OB PBRE S L2, R, K
MEDCHMB L OFTELEEL, 1> 74— Faver %
Bl EMEERBOLASUTHFAINT Y (T v LT vs8y,
RE) LIRAL, BRTINMEEL, ROKELESE:.

LilEEILL, 1,200 HE/5C5 2 HEO0 8L, Mlainm s
18 L7 PBS/2 mM EDTAMHISHE L. 15 miFY) 7o ¥
L ¥ Fa— 7123 ml HISTOPAQUE-1077 (Sigma, St. Louis,
USA) £#A, 2o LIcMiaMEik:EE L. 3,000 BiE/5
TISHMAELTHEL, MR BERREZDELE. Boh
TR Bk S % PBS/2 mM EDTA I & b gk L 2%, 155
mM NH,Cl/10 mM KHC03/0.1 mM EDTA /& i C 5455 B 8
L7, 201k, 1,200 85/4C5 5 BELAEEL, BA LR
MERE bRk Lz, 180 AU BHRIERIG 8 2 e fh |2 & 2 DA SR
IZE ) 9% L LOFHREREGATVE D, KIFETILZ D4
W% FrhBk e U CEBRIZMAG 72, TR A ST 272012, B
FLER DL % 5 X 107cells/50 pl& %% L 912PBS/2 mM
EDTA/0.5% 7 L MLiE7 V7 3 »GHIZ BB, FEEO CD16
HER~Y A 70— X (R, B LRAL, 4T T304
S &/, BMEAMIS¥ Y AT 4 (magnetic cell separation
system) (Mitenyi Biotech GmbH, Bergisch Gladbach, Germany)
1240, CDI6 % %BlT 24T A 1FHER 2 BRI MRz L
o0 WK EETH LN ATFEEERIZ99% Ll L oRIETH - 12,

Il. ®eEMmia{bs

PER A BEV BoL1MIMah o = b o0 L v & ML (LR
ML LA, M (U X 10948 /ml) % Fli4 OO HoOp 35 &
U'NOy & Ca® & Mg* # & & %\ Hank's i [HBSS O] iz
WTSTTT30GMEIG S+, HMilihizdhs v v FFa
SHEEOZ N o{bET oz KIBH, #I % Cytospin Model3
(Shandon Southern Instruments, Sewickley, USA) # v T, A
FA AT ANHIRERGEL LA, PHEBE AL~ »h T 10
SHEEL, b)) ARRH A AEK (Tris bufferd saline, TBS)
[50 mM Tris-HCI buffer (pH 7.4), 150 mM NaCl] T54% X 3 |3k
Wik, 0.3% HuOw 2 &0 A% 7 — Vi THIBA EME: O~ L 7 %
DY —EiEMEEE L. TBST54X 3 E#E%E, 5% EEY
FULHF & 20 UG S, MAEOFHERIHEAHLE 72 v
LA IhardFH= FoFod LK (1:800) (Upstate
Biotechnology, Lake Placid, USA) & 4 CT—fKIE & &7,
TBSHT5AX3MikETE, HETIERLMFTFL &F—&
(horseradish peroxidase, HRP) #§& v ¥+ FlgGHi b K
'J ¥ — (ENVISION+, Dako, Carpinteria, USA) & 2318 T 1 KRB I
sz, TBSHRT54 X 3MEPkH#, TBSHT2mM 3,3 -3
TN UY y4E B (3,3 -diaminobenzidine
tetrahydrochloride, DAB) # & U50.1% Hp0, & IS &3, ~—= |
FLU I NHEGEE LEALL. BEBERL LT, =
baFo Lokt fuFos s 10 mM) &SR TR &
LR LONEIERALTTINESEL 0, HDIEH ERE Y
FAL7 a7 xRk LTR . 200 M
HREERE LT, EEROERF 100 mMYF4+1 Mok bhin
ML, DbOFESVETI/FOIVIIRELELO R
boFa LRI E D Hta Lo, EPO B L UFMPO O3 th 14,
YA FPREEREARISTRLLT LT FrIZBWTEHIR
TLIRMEEL, TBSH T4 X 3E Mk, 5%IEH ¥ ¥
E200MIISEE, vV RAE/ s u—F Lifik F EPO ik
(1:100) (Oncogene Research Products, Cambridge, USA) @ % \»
ldvv A€/ 7a—Ffie F MPO¥I{E (1:100) (Dako) &
ACT—MREIE S/, TBSH TS5 X 3MTEHE, 7t L vy
> - £V FH LT H (fluorescein isothiocyanate, FITC) %%
BYFH <7 Afifk (Dako) & RiRICTIRMKIG S, A,
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TBS 54X 3Edks L, KEHAFIZTHEHALL.

V. 9yxX4>7Av k

BRI IC VW BoL Lo ¥ ¥ Ny B o= raFu i v
wrAF > 7Oy Mok BB Lz, M (X 10%E/ml) &
HBSS () 50 xM H:0: 8 & 0F1 mM NO; DFEDEHTIZ
BT, 37CCIHMRESE7. &l (3,000 /7, 57
M) Ik DM E LR A, IX10°MAH 72 ) 50 uld p-X b
A7y ) —VEET v Laemmhi FHE (0.1 M Tris-HCI (pH
6.8), 4% SDS, 20% 7 ) LT —)b, 0.01%7TET =/ — LTI
—) CEEME L. 100CI BT 55 ERHE L SDSPAGEIZ
fi£ L7=. PVDF (polyvinylide difluoride) & (Millipore, Bedford,
USA) IZEEE#%, 5% AF 4 3027 %81 TBST (TBS/0.05%,
Tween20) PCACIIBVWT—BRIG S &R, 0%, 2.5%A
FLAINIHECTBSTIZ LD LOOEITHML 274 FH=
roFa Yok, AAnEI0omMobEFOY s EHLD
UHERCIRERGS = b oFod CHELERICE
W 2K RIR & 7. TBSTHT 104 X 3%, HRPHE
BT FIgGHLE (Dako) # EiRIIBVTIRBIRD S€ 7.
F O° TBS-TH € 104 X 3 # # %, ECL (Enhanced
chemiluminescence) ¥ v b (NEM Life Science Products,
Boston, USA) ZHWT, X#7 1L LA2BEEL.

V. BEgkoav 57 —ICLBE bOFOY Y

NEE

EoL- 1B, v MFPIE, b bIFEEERO H,0:. 38 L O'NOSTFE
TIB T EEFu 0= Fu{b e BEHRP o THIEL
7=. 25X 10EADHIAZ 2375 1D 1 mM L-F9¥ ¥ & 1 mM
NOs % {5 X47:HBSS () I2f&B%, 37Tic2 s 3 Cid 7z,
125 ;101 mM Hy0; (RACREESO M) ZINR TR Z R L,
1ERABICECTEICE VHRERE, RibeFLEesEL. &
EESTFEL,00DRNAEBE7 4 VI —IZBL, BEFOY ¥
N7 EERELE. AERBO-IDFOI X ES um
Spherisorb ODS-2RP-18 ## 5 & (Waters Chromatography,
Milford, USA) %\, 50 mM ") YBEEH Y ™7 A (pH 3.0) /7% A
¥ - VEEERBEME LEERE O b I 74— I10 X
b 274 nm OFESFINEFIH U Tl L.

V. ~NTF D4 —EEE0RIE
Schneider & Issekutz D FEP/EST, 07 2L TP T7 3V
(o-phenylene diamine, OPD) (1)) 2 &EE & LTV FF T ¥
—EEEERNELZ. M (X 107E/ml) %0.25% > 3§
/022%EFNV P AFLTUyESTLAZTY FERICEBL,
WERSFEICL VEERMEL, 10,000X g T4TIZBNTI05
MR LTHELZ. ZOLEERAAED 50 mMA~NX (pH 8.0)
/6 mMEZFE{LA 1) 74 /3 mM OPD/8.8 mM H,0.&H & iR&
L, 37CCI55 ARG S8, 2EEREOKE L1 MikE:
/2mMVU YRy —VEREMATRIGEEIEL, 490 nm iz
BT BPSLEESBKER (UVI00, B, FH) 2HVTH
FL7:. 155HMO 490 nmiz B 2REEEL» 552 Lo
KE L IMBEEE/2 mM LYV s ) — Vs EMA L RIGD 5
B EERL Ny r 75T F) 2E LW ELBEE
e LTELE

M. ~NivAFx 4 —HRE

FAPAECERTFHERESLTY P TIOFEEEL,
TBSH T54 X 3Ek#EH, MPOMENETHAL7 1L+ b
)77 A (10 mM NaCN) FEOZ&A4FT TTBSHFIZB T2 mM

DAB 3 X 150.1% H,0, L BB T30 HRIG S ¥4, ~Av b &
)iz XAHEER, HALL

V. £RNA OfH

ISOGEN (= v R » ¥ =, Bill) W TRNAZME L7,
0.5 MM ESEETEFET T3, 6, OB MK L-ME, B LUJEHE
Mo FnEN1 X 107HIBE % W E L 72 PBSIZ & b Jkig L7272,
L DB sz, ISOGEN 1ml#0%, 18 GOiEstst%
L ImlEFREEHCWTY 2T Y e fTo/%, san
ANA02mlEMAMEEL, FRICTSHMEELZ. 12,000
B/ T4TCTICBWTI540MELE, LFETEIRLE. A
12, AVTEELRTILa=-V05mlEMAZ, 12,000 HiE/5 T
4CIZBVTSAMEL L. EiEEBREL, EREYIFL
YuahbRih— MLELZRERISER L. ERNAOD260
mm iz BT AREEEEMEL, 10D % 40 «g/ml & L TRNA#
EEEHE L.

K. ##EPCR IS (reverse transcription-PCR, RT-PCR)

AMV RNA PCR¥ v b (Eil:&, HH5) %AV TRT-PCR%:4T
o7z, 1 pugPERNA% oligo-dT 77 1 = — % FlVTHIZE L,
Z@ cDNA% PCR (94C 14, 60C 14, 72T 14 ; 3041 7
VY gL FERLAETI 4> —1E, EPO (L&, 5 -
CACGGTTTCAAGGGACATC-3 ;, 7 ¥+t v A, 5 -
ATTGTGGGGTGTCTGGAGGC-3’ ), MPO (¥ A, 5 -
GACACCTCGTTGGTGCTGAG-3'; 7 ¥ F & » A, 5 -
TCGCAGTTGACGCCAGTGC-3' ), p22"* (L ¥ A, 5 -
GTTTGTTTTGTGCCTGCTGGAGT-3 ; T v F ¥ A, 5 -
GGGCGGCTGCTTGATGGT-3"), pd7"* (& ¥ X, & -
ACCCAGCCAGCACTATGTGT-3' ; 7 v F A, b -
AGTAGCCTGTGACGTCGTCT-3), p67" (k¥ X, 5 -
CGAGGGAACCAGCTGATAGAS , 7 v F ¥ A, b -
CATGGGAACACTGAGCTTCA-3'), gp9l™™ (v A, 5 -
GCTGTTCAATGCTTGTGGCT-3' ; 7 vy F & ¥ A, § -
GCTGTTCAATGCTTGTGGCT-3') Tdh b, 7LV T VTR
F31) Y7 e Fus+—+ (glyceraldehydes-3-phosphate
dehydrogenase, GAPDH) ®iHH? 7 F 1 < —id Clontech#:
(Polo Alto, USA) & WA L7z, #it S 47: DNAWTH IZTE IR
HRFIREEICL D ES 2R L, pGEM-T-Easy 77 A 3 F
~ % & — (Promega, Madison, USA) (247 s u—=r 4 L7.

X. 7o0—-70FES

MPO® ./ =70y bH7u—7%DIGRNAT N ¥ 7
¥ v I (Roche Diagnostics, Indianapolis, USA) % i\ T/l
L7z. MPO @ cDNAWFFH %4k A L 72 pGEM-T-Easy 77 A 3 F
(1 zg) % Salliz & H#fb L7ztk, ¥ T% 5 = (digoxigenin,
DIG) #A4 UTPHEIET TSP6 RNAR Y X 5 — ¥ & ) HEREN
RNA BB EA4TV, DIGIE#RNA 7o — 7 & {E@ L7,

XI. /—=¥#>7ay b

0 ugDERNAZ IR THI—RA/HRIVATIVTE FVEH
WCEBSKIKRE) L, 20 X SSC (1 X SSC © 150 mMi&{kF UV 4,
I5mMZ BT RIS I FAOr ATy T 4N
F—iz7oy b L7, EYMRERE (0.12]/cmd 2L ), RNA%
74Ny —|ZBEE L7k, 5 X SSC/50% 7 # V% I FHRT68T,
GOSN A TS A4 ¥—2a yETo 100 pg/ml®
DIGHE#MPO RNA7 0 -7+ 68 CT—MRIE S &/, 2X
SSC/0.1% SDS, ERS59D ¥ * 24T » /2%, 01X
SSC/0.1% SDS, 68C, 154 0#HE % 2MEITo7. 016 M
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NaCl/0.1 M= L A > (pH 7.5) % v TEML L5,
1% 78y ¥ ¥ /& (Rhoche Diagnostics) 9T 1 B i & 4
2. ED%, TMAY T+ AT T E—CEASHDIGH K
(Rhoche Diagnostics) & i T 1B K 24, 0.15 M
NaCl/0.1 M~ L 1 ~# (pH 7.5) /0.3% Tween20 iFH % Fl\y, =
BTICBVWTI550OBEE 2ETo 7. 0.1 M Tris-HCl (pHI.5)
/0.1 M NaCl/50 mM MgCL{#R T 7 1 V& — %2 FHkL, FE
TIZ L) 100EAHML/ZCSPD (Y V71 T A3- (-AVFL 2R
YoY% %ty 03,2-(-7u0) b)Y oo (33.1.1)
THAUI44NV) 72 =) YBR) (Rhoche Diagnostics) & 37°C
T30 RIEEE/%, X714 VA 2mBE L7

XI. FrI7OLBTEILEBX-N~FF%L ROER

43-74NVKE—-N12-3)AF—F13-TEF— b 4 p3-
phorbol 12-myristate 13-acetate, PMA) &7 V) +a— )L
FOPHELT RO 70T 4 ¥ F— ¥ CRiERILTAD, 2
DFER, FHRIRPIFRIRIZB VW TIINADPH # % ¥ ¥ — H 5%
AL ER, O BEEIEZ 2D, 0T 4 LE—-LTAF VY|
BOTPES & MIFERER, FRER, EoL- 1M S0 0, 4R E
F b L cBITEPIC L DIE L, Ml (X 10%8/ml) %
0.1 mMF M7 L (1Y) 2&THBSS () H70.1 »M PMA
(1) OFLDRKMAIZBNT, 37TTTIRIRG S &7, &l
(3,000 [@liiz/43, 543 2k WHINGZAIRE, E#O550 nmizsiY
B WS E W HBER 2 IV CIE Lz, 10 eg/ml s S0
B3k Cu, Zn-A —8—F F ¥ N5 1 X b ¥ — ¥ (superoxide
dismutase) (F12E) % ML 70 IRSEER & 0 B S NI % 25
LBl &I F b 7 0 4 ¢ 550 nm 284 B E VIR
BEARE21.1 X 10° Mlem™ 2 IV C, BEE S N7 0, IRE % EIH
L7,

Fig. 1. Representative result of luxol fast blue staining in
uninduced and butyrate-induced EoL-1 cells. Cytospin
preparations of uninduced (A) and butyrate-induced EoL-1
cells (12 days) (B) were fixed with 10% neutral buffered
formalin and then stained with 0.1% Solvent Blue38 in urea-
saturated 70% ethanol. An eosinophilic granule-containing cell
is indicated by the arrow. Bars represent 10 zm.

XIL. B bkEOER

H:0: 2 A IR L F 2 /HRPHE®IZ X Dl L7z, Hllg 1 X
10E/ml) %4 uM A3 KL F > (FI%) /5 pg/ml HRP (G
#5, KB /1 mM7 Vb F ) o A% & HBSS () HT37C,
TR G S 7, mO08 (5,000 /4>, 54) %O LED
H (Bx=360 nm, Em=450 nm) % #I%E L 7=, H,0, D 1 240
nm {2354 % EVEBERE4 Mem 2RI L TRDA. 0
HoO, 2 EHEMH & L TR LA-RBR D 6, SMilan s L7
H.OiE+HEEL 7.

XN. #Et#ame

BOELITONLEROBEF— 513, THLERFE
(X£SD) TR L. NEBLOELHMOE DK 2IE S
&, —TERB SIS O%, Bonferroni ®J5iETE EE %47
W, Wb IR SY RE MEIRNEEESH D L L1

B #

I. EoL-1#BRIDIMNE 5 & UHTRERRFRR OB (o3t 3 5 BRES
D%hR

TWHHEREYT T3, Eol AL B HFERBOTEELR L,
LFB ffo CIRIFEER B 2 & OIS B b e d o 7. Eol-l
MM % BERR IS BT 5 & BRI 206 U 7 B L 52 A9 8% &
Nz, FRTEBIEEES 6 A B BB SN Do A,
FHMOHECT23£05%, 12HH T9.9+0.5% DMlilgATLFB dufs
BiEERLA (M1, 2).

I. BEC L3700y >z bO(LEEO M

1. = bOFudyroREabsmis

HiO: BLUNOy EKIG 8 ¥ -ffahn = paFu a2k
BRI ICBE LA (M3). BRI F MM TIL50 4M
HoO0: BL U1 mM NOy & K &#TdH, = buFod vidik

100
//
g 1
_(2 10-‘
3
o 7.5
=2
2 50
Q.
T
L 2.5+
o A |
| I I 1
0 3 6 9 12
Day of differentiation

Fig. 2. Effect of butyrate on induction of eosinophilic garanules
in EoL-1 cells. Uninduced cells () showed no LFB-positive
eosinophilic granules over culture periods. Butyrate-induced
cells () showed time-dependent increase in eosinophilic
granules containing cells after 9 days of culture. Data
represent X == SD of five experiments.
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WENLhorz (F3A). BEEEFEIHEOMILTIE, 50 xM
HO0FEETIZBWT, NOSEED0.1 xM 45 10 mM DR T
BEERFWII-MoOFO Y Y BEMRSHE &Rz (F3B).
—%, NOsIEREETIRBWT, = teFod yidmtshid
o7, —HOREEFEMEIL, 1 mM NOy D& EDRIGIZ L)
= baFo L Pk TEE Sz (M3C). 01 MPMAIZLY
FlR L7 ESEE SR EAINE % 1 mM NOy & BUS & 7234 &, il
BOFEMEE L mM NOy L RIS HA&T, = baFod
S OWHE ML (NOy, 15.2 + 2.5%; PMA+NO,,
162+ 2.8%) BV TEWLARSNE D o 2. EHEORKEES
B 1 mM NOs 2 AR Z B b buFmd iz
W B REEEIED ¥ T — ORI L ik L (3D).
SFFF 4 MU LUERO= b Fu L SHEICL DY,
HETHL=- I OFUS bbb LORB SN baF
oY HE, b LIFEREYHESA L T v R —RH

Fig.3. Immunocytochemical detection of nitrotyrosine in EoL-
1 cells. (A) Uninduced EoL-1 cells incubated with 50 M H,0,
and 1 mM NO;. (B) Butyrate-induced EoL-1 cells incubated
with 50 .M Hz0: and 1 mM NOy~. (C) Butyrate-induced EoL-1
cells incubated with 1 mM NOy. (D) Butyrate-induced EoL-1
cells incubated with 1 mM NO, and catalase. Bars indicated
10 pem.

e L THWABEMIRERTIE, 50 uM He0:8 L OF1 mM
NOy & b & BB EMig By 2 iAo,
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Fig. 4. Western blot analysis for nitrotyrosine. 1 X10%
cells/ml of uninduced or butyrate-induced EoL-1 cells were
incubated with or without 50 M H»0; and 1 mM NO;y at 37°C
for 1 h. Nitrotyrosine-containing proteins were detected with
anti-nitrotyrosine antibody on the membrane where 30 ;g
proteins from butyrate-induced Eol-1 cells were blotted after
electrophoresis. No band was detected on negative control
experiments with anti-nitrotyrosine antibody blocked with 10
mM nitrotyrosine. Lane 1 and 5, uninduced Eol-1 cells; 2 and
6, uninduced EoL-1 cells incubated with 50 M H:0. and 1
mM NO:; 3 and 7, butyrate-induced EolL-1 cells; 4 and 8§,
butyrate-induced EoL-1 cells incubated with 50 ;.M H;0, and 1
mM NO;.

Table 1. Nitration of free tyrosine by human eosinophils, neutrophils, and EoL-1 cells

Nitrotyrosine ( xM)
EoL-1 cells
Reagents Eosinophils Neutrophils Uninduced Butyrate-induced
H,0x+NOyY 0.452£0.05%* 0.05%0.01 ND# 0.300.03
NO,y 0.04=£0.02 ND ND
H,0: ND ND ND
PMA+NO, 1.09£0.20%* ND ND

Eosinophils, neutrophils, uninduced or butyrate-treated EoL-1 cells (2.5 X 10° cells/250 1) were
incubated in HBSS (-) at 37°C with LmM tyrosine, and in the presence of 50 # M NO,, 50 M
H,0;, 0.14M PMA or a combinnation of these reagents. After incubation for 1 hr, the reaction
was stopped by pelleting the cells. Concentrations of nitrated tyrosine were determined by
HPCL-UV as described in Materials and Methods. Results are expressed as the X SD of five
experiments. “ND, not detected. **P<0.01 versus NO, group.
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Fig. 5. Effect of butyrate on peroxidase activity in EoL-1 cells.
Peroxidase activity in butyrate-induced EoL-1 cells was
measured by OPD oxidation. Data represent X = SD of five
experiments.

Fig. 6. Effect of cyanide on peroxidase staining in butyrate-
induced Eol-1 cells and human granulocytes. Cytospin slides
of butyrate-induced EoL-1 cells (9 days) or human granulocytes
were stained with DAB in the presence or absence of 10 mM
NaCN. Almost all butyrate-induced EoL-1 cells were stained
positive with DAB in the absence of NaCN, although the
intensities of peroxidase staining varied among individual cells
(A). In the presence of NaCN, the peroxidase staining
observed in butyrate-induced EoL-1 cells was completely
suppressed (B). In granulocytes, eosinophils and neutrophils
were stained positive for peroxidase (C). The staining in
neutrophils was suppressed by NaCN, while the staining in
eosinophils was not (D). Eosinophils in granulocytes were
indicated by the arrows. Bars indicated 10 .m.
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mRNA O H

EoL-1#fif2 = ¢ EPO mRNA &, EAEESHEDFE Db 677,
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MPO
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Day

Fig. 7. RT-PCR analysis for EPO and MPO in EoL-1 cells
during culture with butyrate. Each RNA (1 zg) was reverse-
transcribed and the cDNAs were subjected to PCR with
primers for EPO, MPO, or GAPDH. Expression of EPO
mRNA was not detected in EoL-1 cells over the culture
periods. MPO mRNA was detected in butyrate-induced EoL-1
cells at 3, 6, and 9 days but none was found in the uninduced
cells. RT-PCR for GAPDH indicated the levels of RNAs used
were nearly same each other.
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Fig.8. Northern blot analysis for MPO. The blot containing
total RNA (10 g) was reacted with DIG-labeled RNA probe
for MPO (A). Two RNA species of 3.0 to 3.3 and 3.5 to 4.0 kb
were detected in the butyrate-induced EoL-1 cells at 3, 6, and 9
days but none was found in the uninduced cells. Equal RNA
loading in the lanes and the absence of RNA degradation were
confirmed by staining of ribosomal RNA in the ethidium
bromide-exposed gel (B).
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Fig. 10. RT-PCR analysis for NADPH oxidase components.
Total RNAs from uninduced (Lane 1) and butyrate-induced
(Lane 2) EoL-1 cells (9 days) and DMSO-treated HL-60 cells
(Lane 3) were subjected to RT-PCR with primers specific for
p22Phex pd7ehex pg7RIex or gp91Ph* All the components
analyzed were detected in the differentiated HL-60 cells, but
not in EoL-1 cells regardless of butyrate induction. RT-PCR for
GAPDH indicated the levels of RNAs used were nearly equal
each other.

o7 (K7). k& FETEHMEELERR HL-60 TOHRE? LFH
BN 3.0k A5 3.3k N — A & 35k 7 5 4.0k X — 2 D 25D RNA
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Fig.9. Immunofluorescent detection of EPO and MPO in
butyrate-induced EolL-1 cells. EoL-1 cells incubated with 0.5
mM butyrate for 6 days were stained with anti-EPO antibodies
(A) and anti-MPO antibodies (C). No specific immunofluorescence
of EPO was detected, while MPO was detected in the
cytoplasm of butyrate-induced EoL-1 cells. Phase contrast
views of the same fields as (A) and (C) are shown in (B) and
(D), respectively. Bars indicated 10 zm.
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Fig. 11. Effect of butyrate on H;0: levels in EoL-1 cells at
resting state. Generation of H»O; in uninduced or butyrate-
induced EoL-1 cells (9 days) was measured by the
scopoletin/HRP method. Data represent X + SD of five
experiments.
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Abstract

In almost every major disorder, nitrotyrosine formation was reported as a marker of the generation of reactive nitrogen
species. However, the functional significance of tyrosine nitration and the toxicity of nitrotyrosine are not yet adequately
understood. In this study, the human eosinophilic leukemia cell line, EoL-1, differentiated with butyrate as an eosinophilic
cellular model, was evaluated for peroxidase-dependent tyrosine nitration. Butyrate suppressed cell growth and induced
eosinophilic granules in EoL-1 cells after 9 days of culture. Peroxidase activity was detected biochemically and
histochemically from day-3 cultures and increased in a time dependent manner. This peroxidase activity was inhibited by
cyanide. Nitrotyrosine formation catalyzed by peroxidase using hydrogen peroxide (H20,) and nitrite (NO5") was detected at a
high level similar to that of mature eosinophils. However, no expression of eosinophil peroxidase (EPO) was detected by RT-
PCR or immunocytochemistry. In contrast, the induction of myeloperoxidase (MPO) by butyrate was clearly detected by RT-
PCR, Northern blot, and immunocytochemical staining. In the absence of H,O,, the butyrate-induced EoL-1 cells showed
immunoreactivity to nitrotyrosine after incubation with NO,” only. However, there was no elevation of nitrotyrosine
formation in phorbol ester (PMA)-stimulated EoL-1 cells. Indeed, no formation of O, ™ was detected from PMA-stimulated
cells. Moreover, mRNA for the four components of NADPH oxidase (p22P, p47™*, p67""*, and gp91™*) was not detected
by RT-PCR. Small amounts of H,O, were detected from EoL-1 cells in the resting state. These results suggest that EoL-1

cells differentiate to cells different from eosinophils by butyrate, and so care is needed when using the cell as an eosinohilic
cellular model.




