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BT, TNENOYA M1 X 2 BRMTFRROEFEEREER & FBBR LSBT L=,

TDFER. IL-5. IL-3. BELY GM-CSF ZRIBEOH N TRMFBRROAEREESE2 R L. LML,
FFERERM{EEENE. IL-5, IL-3. GM-CSF Iz&-> THEROBEWNR LN,

1.

e E]D)

JEXWESTY FE—HEERDEOT LI —EREDL, FOBBELAEORBEOTICES B
BROBMIE > THEBMBBEE 2> T3, 127 —01F2-5 (L-5) iX. BfBRO—DOTH3
HERRITH L TMEFBESECEFEENEERT 0, IL-5 MEELEINSLSRER, Thabb,
TUNF—MEREZEORBIZBENTIE, B, KW B ORERN TIHFEREOBMMED s h
Ho ZOXRDITHIML ZFERIZRERMCOBMEL - FEBLRE<HESL TWDEBEILNTNSE
B, HEREEZHBETS LB T7UINF - RREERETZ/-00OHERD -DEELZLNTVS, L
mL. HE, IL-5 AR L RAFEBERAME - RASHIBFRRWTHD, Z0HEHLH
5Kk o T, FRREROMEZME T 2EMERRET L ENEEICARS, J0LSICIFEERY
{LOMBFEFHBE NS, RESBN TORERGOBRBEEZEN S L THEINAEBEECI DY T,
TUNF-MREOTFHEE L THBREMEMFEE AT LI L 0 EEXRER CITBRICE -
THREINDT VIS —HIUEORERL. B, 2VRBEROER. BPicoaissE25
N5, TIT, IL-5 NEDEIBEFIC Lo TIHFEROMEZ BB T 2005 MNCT B &2 H
RI&E L,

wrsE sk

(1) 2w b EHEREREOIRE

ok (2000250 g) 2T T THERZUN T2 - LIc L 0BMEI A%, EE&BLY
KEEF 5B Ba#Il 2 B L 72, #1213 minimum essential medium alpha ( @ MEM, Gibco-BRL) T
3 EEFHR LR, EBRICHER LR, MIlROEFERIE Trypan blue EEHRETHRNEER 98% ML
THol,

(2) Zv MFEEEROHE

Ty NMFERERIZ, DUTOHETHEREETTIN Sy FEERL. 2OBRED S - B8 L -,
Cyclophosphamide (Sigma) # 0.5 % (w/v) ALRF I AFILENLO—2F R U A (Wako) 1-8%
&L, T b (500-550 g) T 100 mg/kg 7B EDICEOKBELE, 2 H#. 8 me protein H4
BOT7 AR AFHRITF A (Greer Laboratories) Z4HAMEAK 1 ml iIZBRL. 72anr heLT
10mg OKEBIET I 20 h (Wako) 2MMATHREL. 7y OB 2 »F B 34+Fi2& 0.1mi
TORNENL, BRUD 0.5 ml ZBEMENEH L TEELE, BELT 10 H#EIC, 5 mg protein
HEOT ANV AFRLFZ 2 ABAHK 0.5 ml IZHERL, 5 mg OKBIETIL I =T A SRINE T



BHL., 2EZEEAEFLT 2 EHOBERF- 7/, 2 BIBOEFEZIT-> T 7 H#IZ. 8 mg protein
HUYBOTY AN AR A 24E8EEK 30 ml (ZHERL. 2BZEENEHL THE B2
Tz PUEHIEZ LT 48 FRE#IC T » b2 T —F JUBREr F THEBRYMIC LD RMEZI B %, 20 ml
@ phosphate-buffered saline (PBS) ZREBEFICESL . B2 MAMMmAEERL /-, W% PBS T
WL /=%, 4 ml @ PBS iC&L. Ho5NT%H 50 ml OFELENICEB L Percoll (Sigma) &
% (HbE 1.080;5ml. 1.100; 10mD) @ EIZEREL, 1000xg, 30 4+, 4 CTROLAE, HE 1.080
& 1.100 @ Percoll BHEOHOMIBZEEMRL T PBS THBETH &L DIFRKRAERL >, TR
RO HFEHRET May-Grunwald-Glemsa RETHALER 95% ULETH0., HFEROEGFEIIL
Trypan blue BRFRIETHERABR 98% LLETH -/, BHLUFIFERIZ RPMI-1640 Ei i
(Sigma) T 3 [\IFEF L, EBRICHERL -,

(3) v FEHMBOREE
4x10° BD T v +BHMHEE 30% (w/V)FBS. 1% (w/v)BSA BLUSEY 1 M1 2280 1
ml @ aMEM BEIZBE L. 6-well ¥ 73— b0/ well & 5 ml T 2BEL T 5% COz GHIE
T 37 C T Mg ELE, BEKTHE, Trypan blue BEHBREEZB O TRAMBEE2BEEL.
—HOMA THREEL ZER L. hematoxylin 3 X0 Luxol-fast-blue TH& L CIHFREREREL
Teo HEHROEIEGBIUHBBREIILTORICLORD =,
SFERER (%) = [Luxol-fast-blue THREINZHIME] / Thematoxylin THAMA X N /-#E] x 100
FRRERE = [Reiias] x (iFEEER (%] x 0.01

4) HEREFLEEEEORE
WEBRIRAGEREHRZUTORFETHELE. Thbb,. 1 x 10° @05 v MIEEEE 10 % (w/v)
FBS BLUEFYT T A1 280 1 ml @ RPMI-1640 IBSHIICERE L, 96-well <17 0/ L —
Fo#& well I20.1ml TORBELT 5% CO2 TFEF 37 T T—ERRIEEL -, FREROEERIT.
Trypan blue @FRFFRIEIZLDHEIELE., £HFRIE, UToRICLD KD,
AFEE (%)= [HFHA% / LME <100

{(5) RT-PCR
T b EHMAES D WIZIFEEERRH) S acld guanidinium thiocyanate-phencl-chloroform #: % )
W total RNA Z#HiHL7. 1ug #HYEO total RNA 2MiEEE#E (M-MLV, Gibco-BRL) #4
BRIGH 200l BT 37C, 1 BfiA > FaX—rLT cDNA ZHFBLAE, 541 @ cDNA 25>
TV —hr&ELT Tag BY AF—-F (Takara) BL KT 541 7 (Greiner) 2 EH K 50ul T
PCR ZfTo/l., 790 —3, MBEETHSMILAEZT v b MBP. EAR-1, EAR-2 BX WX IL-5
receptot o chain @ cDNA BEFIESH EICLTOLOE SR L TERLE,

Zw + MBP
(sense) 5'-GGATCCATGAAATTCCCTCTACTTCT-3'
{antisense) 5'-GGATCCCAGCTGGGACCAGCTTA-3
Z2 b EAR-1
(sense) 5-GGATCCATGGGTCTGAAGCTGCTC-3
(antisense)  5-GTCGACTACAAAGTGCTGGCACCG-3
Zw b EAR-2
(sense) O -GGATCCATGGGTGTGAAGCCGCTT-3

(antisense) 5-GTCGACGTACAAAGTGCTGGCATT-3
Zw ; 1L-5 receptor a chain

(sense) 5-GCATGCGACTTACTTTCTCCTGAA-3'

(antisense)  5-AAGCTTTCAAAACAGGGAARRTTCCATGAC-3'
7w b GAPDH

(sense) 5-TGATGACATCAAGAAGGTGGTGAA-3'

(antisense) 5-TCCTTGGAGGCCATGTAGGCCAT-3'



RinZMld. denaturation 94C 1 4. annealing 54C 1 4. extension 72C 2 2% 1 1 7 )
LT 28 AL 7 )WATo. PCR EMIZ7 Ho—ABX k&G, TFF7A7O0YC1 RTRALTH
FAANI F—F—Ta[#R{L =,

(6) METULIE .
BF—ZITFEHEHE - EERETHEL, AEERTIE Dunnett's test 2k DEH L.

(1) I1L-5. IL-3 LY GM-CSF Iz & BiFE R i RIS O AR

IL-5. IL-3 BK GM-CSF M. 7w bpRFFERERICH U THBIREGEREEZEONE DM E
MoEMNCTHEMT, v MEBEMSENML CRULAFRIRZ{ABRED 11L-5. IL-3 XU GM-
CSFETE T THE L. TORE, Y A1 VEGET TIHFEREEERT 5 &, IFERIROAFRIT 96
BER S THRBEICE T L= (Fig. 1A) 23, 100 pM @ IL-5 HFHE FTH#T D &, FEBROBRN 2 E
FROETIT 96 B ETIMH SN Fig. 1A). IL-5 KXAFEBRBROETFEEEMIT. [IL-5 #EHFE
TTRHRLFBESELT 24, 48, 72, BXWN 96 B TERD &N/ (Fig. 1A), £/, 100pM
® 1L-3 BXY GM-CSF IZ X2 BHROAFREEFHEMIT IL-5 Sl THREREERD SN
lato i (Fig, 1A). SHEBEO 1L-5. 1L-3 50T GM-CST F1E F TIHERE 06 Rl
ISR, HBEROSHFEROETREETOYT M1 il TREKEFENICHH N (Fie. 1B). B
LORERNS, Ty MZBWT, I1-5, [L-3 LY GM-CSF TRMIrBROEFLERT 2ER %
oo EMBEs M-, i IL-6. IL-3 BLU GM-CSF OIFEERREFEEEFEHICKERER
Ixino e,
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.. B0 -
& £
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Fig. 1 Effects of IL-5, IL-3 and GM-CSF on the viabolity of rat eosinophils

(A) Rat eosinophils (1 x 103 cells) were incubated at 37°C for the periods indicated in 0.1 ml of medium
containing 100 pM rat IL-5 {closed circles), 100 pM rat 1L-3 (closed squares}, 100 pM murine GM-CSF
{closed triangles) or vehicle (open circles). (B) Rat eosinophils (1 x 103 cells) were incubated at 37°C
for 96 hin 0.1 ml of medium containing the indicated concentrations of rat IL-5, IL-3, murine GM-CSF.
The viability of eosinophils was determined by the ability to exclude Trypan blue dye. Values are the
means from 5 samples. Statistical significance: (A) ***P < 0.00] vs. corresponding control; (B) ***P <
0.001 vs. vehicle control,



(2} IL-5, IL-3 LU GM-CSF iz & 5FEER L B BIEEORE

Ty b EHEMROBERICBNT, BHMRED OFEERES 11-5, IL-3 L GM-CSF Ic&->T
BT A0 E ST L, BRBERL 2 x 10° EOBMMEhICIE (106 + 1.1) x 10 FEORF
BERAPFLEL Tz (data not shown). BEiffZEST A1 HEEEFT 6 BRIEEL. SEM
faZEIXL T, MEEREK. FRREROTISBIIFRREFEELAHE. ThEh 08 + 1.0)
x 10" @, 29 + 0.9 % BXK 0.3 + 0.1) x 10! HTH-7= (Fig. 2, Table 1). —F. ZHW@E
DA bR CFETTEHERMBEZIERT 2 &, RIEEMREK, FRREOES B L ORI IL-5,
IL-3 BEXU GM-CSF Iz &k » THREKESICEMLE (Fleg. 2). £7.Table 1 7% L& 512,100 pM
O IL-3 THEYT S & RPREMREMEFTRMT 20, FOdIc 5 2F8RIT (223 + 1.2)% T
HY, IFERIREIE (213 £ 23) x 10 @ATHo7=. £/, GM-CSF THEHETS & EEHRE OB
MU (data not shown). #IF MR FEEERK OIS B L NFREREIZZNZEH (298 + 2.2)x 10°
i, (28.8 + 0.1)% LW 8.8 + 0.7)x10° TH-7 (Table 1), IL-5 THELERS, IL-3
GM-CSF &lk& U TRPEMEEIC S D S BREOF ENE (76.6 £ 0.9) % Tholz. BTk
MEBEIL IL-3 KD lrnb oo, HFEEEREIT (464 + 4.2) x 104 BT IL-3 THELEE8Lk0H
Uiz, > T, IL-5 i34FEERE M S B BB IL-3 ® GM-CSF & h#<, 15 i IL-3 ®
GM-CSF X UBERMICHBRIROMEEFRETHZEMMENITR -, BLEOREENS, Sy e
WT, IL-5, IL-3 BXU GM-CSF (3 BB, 5 BTFEEERIEM A~ DO S L B ERRIT IIEN S 2 -
EWHA LGN,

(A) (8)
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60 Fig. 2 Effects of IL-5, IL-3 and GM-CSF

on the differentiation of rat eosinophils
Rat bone marrow cells (2 x 106 cells) were
incubated at 37°C for 6 days in 5 ml of
mediumn containing the indicated
concentrations of rat IL-5, rat IL-3, murine
GM-CSF. After incubation, the number of
total cells were counted using hemocytometer
(A). A portion of the cells was smeared on a
slide glass and stained with Luxol-fast-blue
and hematoxylin and the percenlage of
eosinophils was calculated (B). The total
1 10 100 1 10 100 1 10 100 (pM) number of eosinophils was then determined
L L2 GM-CSF (C).  Values are the means from 3 samples.
Statistical significance:*P < 0.01, **P < (.05,
***P <{.001 vs. vehicle control.

Number of Eosinophiis (x 104 Cells)
]




Table 1. Effects of IL-3, 1L.-3 and GM-CSF on differentiation of rat eosinophils

Number of total cells (x 105 ceills)

None 9.8+ 1.0 i
IL-5 (100 pM) 60.5+46 **
1L-3 (100 pM) 95255 » #
GM-CSF (100 pM) 29822

% of eosinophils
None 20+09 ik
1L-5 (100 pM) 766 +23 =
1L-3 (100 pM) 223 £ 1.2 = ###

GM-CSF (100 pM)

28.8 £0.1 = ###

Number of eosinophils (x 107 cells)

None

IL-5 (100 pM)
1L-3 (100 pM)
GM-CSF (100 pM)

0.3+0.1 ###
464 +42

213 £2.3 = ##
8.8 £0.7 * ###

Values are the means from 3 samples. Statistical significance:*P < 0.01, "™*P < 0.05,
***P < 0.001 vs, corresponding control, #P < 0.05, ##P < 0.001 vs. corresponding |

00 pM IL-5.
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EHWTERLE, FORE.
MBEP mRNA O ®EMED
BEAVTFEEERICHRE L TH ST, &
BifRE CHIEEMNED SN, L
L. BEMEE 1L-5. IL-3 &
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Fig. 3 Effects of IL-5, IL-3 and GM-CSF on eosinophil granule
protein and JTL-SRa mRNA levels in eosinophils or bone
marrow cells

Total RNA was prepared from untreated rat peritoneal eosinophil
(EOS), or rat bone marrow cells proir to and 4 h after incubation
with 100 pM IL-5 (5), 100 pM IL-3 (3), 100 pM GM-CSF (GM)
and the vehicle (-). mRNA levels of MBP, EAR-1, EAR-2,1L-5Ra
and GAPDH were determined by RT-PCR.



EEFERRICEREY T M1 THB L THRBIIEE Lo (Fig. 3). T5IZ.IL-5 receptor a
chain @REBIZDOWT, 2 #E® primer 2HWTEHEFT LN, ENETHRMFEIRE X UE 8510
BTREMNRDHON, YA bAA T L THREBRELL Uieho k., /o T, IL-5 REDY
A ALK THBE NS FRBMAN S HMTERADOHETIR. FERRBEREAES IL-5
receptor a chain @X S REAER., Y1 MU L ICE > THRAIZEEINAEHETIERL,
MEOBETRETAERETH D ZE0RMEEIN/,

£

FRFAGFERERIL IL-5. IL-3. B Wid GM-CSF THI¥ T 5 &. JAK/STAT pathway ® MAPkinase
pathway R EDEBED 2V FH I EERENEELLEIN, FOER,. AFEEFRREFR—0EMiEH
MERINS, LirLl. FHTO CD34°CD33" filid IL-5 2L D BIRAICRATERICHET S
QAL T, IL-3 © GM-CSF i L ORS00 7 r— VR ERLOHMEBRIZHET 5. 2h 5 3
DOHA AL L CD34CD33" MALICH U TRAMFBROL D ICE—D I TN 2BELEDT
. ZOXHRBRERAROMEIEEINLWITTHE S, £, FERERNEAY MBP mRNA (2.
IL-5 THRIBL 7= S EICEBINDFBBROMEOBRBETEERL, AL TR TIZ MBPmRNA i
RHELZW, -7, [IL-5 I0& 2527 HIVREERIE CD34CD33" #ifg & BTERIR T H REA 213
TTH5H, £ T, CDI4ACD3I3" MAA . FREMFEEERRICITE N LI R MEBRBICHERICREL TY
ST FNEESTF. Ikt IL-5 L7y —& associate LTHEMHEENALILREREE*REA
LTHD., COEAHOEMLIZELS 7 IVEEREL CD34 CD33" MM o R MFEBERAO 5
b, HEWIFERFENEABEORBAFGEEREL THWEHO TRV EB R,

ZNET. recombinant v ~ IL-5 ZAKBIZERTEZ LKL, £/, gFETro—=_2/%
ENTWhih-o/35y b IL-5 receptor o chain 227 0—= >4 L7 (Accession No. AB056101) 7=
B, KRR TIE IL-5 BNFBRIROMEEBETA-DCLBRN TRV FNIEERKERAT S
DIZTy bOFRERWE, £, BE. MERZMROSEITHE stromal BN KE<EAELTWB &
BEINTWS Y, MEFERZ IO -BREZEESTABF TR, BFHMRSEZALE
BRTHRINTHILNENHLEEA, TOLOIRBANS, IL-5, IL-3, HBHWE GM-CSF o3¢
D PR ERER & AP BRER AT OIS B D EWEBEICT 580 T, FNETNOY T ML Ik B K
PUTRRER DA FFIEEREIER LT ML B2 T L s, T OER, IL-5. IL-3, BX U GM-CSF
BEEREOHMATS v MNBFEROEFERFEESEERUL, LAL, FEER (LA, IL-5.1L-3.
GM-CSF [Z Lo TIEHOEWAR SN, £/, Flg. 3 TRTXS5iZ, MBP, EAR-1 8L X FAR-
2 i3 IL-5. IL-3 &35 Wil GM-CSF TEHiiE%E 4 FEIERL THRERBESY1 b1 2 kEE
ETOREEER U TAELRHFEIEN Ao/, 2T, FEBRROMEBEZT S DICRIICE
EE2NSL7FIE MBP ® EAR O L5 BREAESRICESLTEST. Zho0BEREHY
A TRES<MEOBBTEASNA2FEAETHL I ENRMEI N, £, RIMTEEER S S8
MA@ IL-5 receptor a chain O#¥H %A RT-PCR THHT LR, IL-5 receptor a chain /N> R
TRRFERB L UEHMRBCBWTRICHEcREBEI N, > T, FEROSMLOBET IL-5
receptor a chain mRNA @A TS /R ECIZEAED 1 KESEFEVWO TR EELZ S
iz,

&0

T bDRITBNWT, IL-5, IL-3 $XY GM-CSF IZHEAFERICH L TEFEEEEE R THN
HERERD LT LTI IL-5 AABRANCIERT A Z &M onichho, £/, IL5 REMEAY
% IL-5 receptor a chain OFEZ L THEBRFEBROSMEEFETHOTRELS, Tho0EHY
WOIL-5 ICKBMEEEORBTEATREEALOND,

WRFHEE
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