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Fig. 1. Schematic diagram of bone marrow differentiation from totipotent hematopoietic stem

cell to mature blood cell.
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SAE Aol oF 8mz TFF v ot =z
o, de 2 goz Hol 9u, ATelE Ay
g8 2 gHolH= HYPE #n Aok AEAY
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Fig. 2. Human eosinophil lipid and protein prod-
ucts.
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Fig. 3. Ultrstructural morphology of human eosino-
phil (N : bilobed nuclei, closed arrows : spe-
cific granule, open arrow : primary gran-
ule, arrowheads : lipid body).

oAt Az} An| Aol A BEEE AR FHo| of2]
72] 915 (pseudopode) U™ £7](process)7} Hel
th. oJREe] oJFA AFEA E oHF 9L =
A GAs] BEal vt gk (Fig 2, 3)°.

AR ®dols AlXY g o] ExEled o ¢
44 (receptor) 2 Z-43}o] o2} 74 715-& e
th. A¥HE liganddl wet 783 B of (1) 292
2828 g £ (2) A dig £ (3)
lipid mediatore] i3t 483 {4) cytokineo]| i3t
487 (5) chemokined] "t &4 (6) F% B2
(7) estrogen, glucocorticoide}] gt SR8 ¥
of & < qlt} (Table 1).

1) HAZ 2R W =Xl chgt $8x

IgG &A= £2F% FeyR1I, FeyRIIE, 99
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Table 1. Surface molecules of eosinophils

Receptors Ligand Cytokine receptors Ligand
Complement
C3a receptor C3a IL-1 receptor (CD121a) IL-1
Cba receptor{CD88) Cba IL-2 receptor @chain (CD25) IL-2
CR1 (CD35) C3b IL-3 receptor @ chain (CD123) IL-3

CR3 (Mac-1, CD11b/CD18) C3bi, ICAM-1
pl50, 95 (CD11¢/CD18) C3hbi
Immunoglobulin

1L-4 receptor (CD124) IL-4
[L~5 receptor @ chain IL-5
(GM-CSF receptor @ chain (CD116) GM-CSF

FcaR (CD89) IgA Common Bchain IL-3/IL-5/GM-CSF
FeyR 1 (CD64) IeG CD4 IL-16
FeyRII (CD32) IeG Interferon-« receptor Interferon-a
FeyR1 (CD16) 1gG Interferon-y receptor Interferon-y
FceR1 (CD89) IgE TNF receptor TNF-a
Fce (CD23 variant) IgE Selected other
BP (Mac-2) IgE CDhg
Chemokine CD40*
IL-8 receptor (CDw 128) IL-8 CD69*
CCR-1 MIP-1¢, RANTES, MCP-2 MHC Class 1
CCR-3 Eotaxin, RANTES, MCP-3, 4, 5 MHC Class 1I (HLA-DR, DQ)*
FAS (CDY5)

CAMPATH-1 (CD52)

ICAM, Intracellular adhesion molecule-1 ; 7N, tumor necrosis factor ; M/P, macrophage inflammatory pro-
tein ; MCP, monocyte chemotactic protein | MHC, major histocompatibility complex ; FAS, fatty acid

synthetase.

T Forl, FoRILE 23 Qe de) a7
Z2 FeyRII (CD32; low affinity)E Hdsln
Qo9 Igh #EAE 39T, HWEE FeeR
I1& Zta Qe v 32te FeeRII (CD23
low affinity)E& FE#&1 gk, IgA S84+
IgARUE secretory IgAd oigh Fsleo] 4t
ol BARE) secretory IgA7l F88) imut 943
# A & Ro|e A} FAZF Aok,

2) Cytokine 2! chemokineo} Ll $=2|
GM-CSF, IL-3, IL-5¢] oigt &A= Zz9

cytokineo)] Eolgt eAlE(60-80 kDa)# FH5 o8
zZkm e ARE(& ;120 kDa)z  o]RojA

beterodimerolt}. aAlEd VEHHL w¥AT B9 o
Bo] 73 188 e 2A = 4zbe] cytokined]| of
& Bolde #a Adn pree Axd AzAgd
AT,

3) lipid mediatorof] gt =&

platelet activating factor {PAF), leukotriene B4
(LTB4)o} tidt $~8A7} &Asked 53] PAF=
thkst ATl BulEe o) Ed2A g94% §
A, /18R B $F T& 4o Brohs} 34
Foll tislds st EAEE 2k vk Axks 34
T-& PAFE AAXE F UA] PAFE FA 3z e
2 33 3ol #AadE Baudh vl e,
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ofe PAFz vjg daiaid sa70] B

PAF 5847 2sje7h} e 43t 4847k
7 71se e wEel UEke @l ohdrt
FZ5 ofo] ojst 977t WaE Ao Az

4) #&Ed

Sl #8E] e FFEA % integrino] &
3 9k &lm, integring @9 A}EE o)FolA
heterodimer 2 pAlzol] we} ARt (34 8%F
7 delA F). 3AR ¥dso] 9l integrin
2 Al integrin® & a4l (VLA-4 ; very late an-
tigen-4)'2, o641 (VLA-6 ; very late antigen-
6)', 2 integrino® oL@ (CD11a/CD18,
LFA-1 ; lymphocyte function associate anti-
gen), aM (CD11b/CD18, Mac-1, CR3 ; com-
plement receptor 3), ¢X/2 (CD11¢/CD18, pl50,
95)'", B7-integrin®. & @4f70] ZA3}HY,

57

BAele vepta] ot gadshd sAel o}
Epbe MEEW B3z HLA-DR, CD6Y, CD40
Fol AeH olge] AT A8 diFAME B

w7} ek

fol

NS CE T

T 2AUE 0jFL 3¢, & A (rolling),
2 (adhesion), &2 §-= (diapedesis) 2 LH0]
Az B 5 vk AYAR 34T g E
Ateloll efstir 7t A Ql Ate] dofu} TakI AR
el el ¢4 H2(rolling) & &k, ojojr] FA
77F oz 78 -2 (adhesion) & &
o EHligAxed S8 3ATE UL W s
SRR AEA SR AES} A E Abo)E Rk 23
U2 o]%F (diapedesis %= trasendothelial migra-

tion) & ¥tk ojFgA A¥rt d8g A YR
olxgE HAd= =A 2714 84, & FIAERH
molecule)?} &= EZ (chemoa-

ttractant)o] 83k d8& S},

(adhesion

1) 7a23

AV L-selectin®} HIhRuA|Ee]  carbohy-
drate Atole] A%}, &AMl carbohydrate} Wiz
M|Ee] E-selectin, P-selectinA}o]9} Zgog 19
AZ rollinge] Yoldtt. 53] IThiuMxe P-
selectind] tigk T4 ligand= PSGL-1 (P-
selectin glycoprotein ligan-d-1)o]2} sl=d 3%
el A UehdE ligande] wis] ®xbge]l ax s}
o] 7air}?). oledt HAdol] STV EAJB E 0] g
integrind] x4 WS doyHA 259 ligand
o &4 7 ZA%e o|FA Hh F 3T 2
integringl LFA~1, Mac-1°] WAl £¢] ICAM-1
(intercellular adhesion molecule-1)3} 3314,
FAEe] Al integring!l VLA-49F Wju]Al X9
VCAM-1(vascular cell adhesion molecule-1)o]
Ao w 29419 43 #-3 (adhesion) o] Yot
t} 53] VLA-4& 35 oe JYepA] o) &
o] BAFE Mdyog ol FAF|IIL? ol et lig-
and¢! VCAM-1& 42714 924 283 IL-4
o} IL-13¢] <ja] Ldo] JF7kar® . Axe ¥4
WM ZO VCAM-1 E&el cytokineo] 3=
FFE AEE vt gl vSolHos §HEH) §
g F7F A7l TNF-eof vis) IL-137 IL-47}
Wy TS VCAM-1 82 o Bo| 27h17]
a1, IL-43vhs IL-13¢ o8] ¥ 5F3io] yepgt}.
EF IL-49F IL-13& FAel F31& Ao @508
ZF9& 1 VCAM-1 ¥d9| ol #EEA %9t
o} HZ BT integrin®] YF a4 f70] AT ¢l
go] #EZEY VLA-49} sz 34 A
Y olFo #AT F oz AT Y. e £
o] gojutd AT E @A WA AW olF
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Fig. 4. Adhesive interactions during eosinophil migration into lung tissue.

(transendothelial migration ¥+ diapedesis) ¢}
o=, oju} selecting WolA Urtm R
integrino] 9&& gt} (Fig 4). 22 S0} 34k
T g8 o met oAl Ha, ZF)
2 Bog 3N ] JE AYAEE A ve
A Hed MEAYAEE davyadzes g
VCAM-1, selectino] &% A &a ICAM-1
o gusEol ] dEe] BT, £3F, Yol
THEglo] olFo] o, dH 2AY T4 BA
& @il HEE ARBRe 98 st Aol okl
SabTe] EAslo® Foigic). sAb] VLA, 4
Bi= ZF fibronectin®}, VLA-62 laminin®}
A8kt laminin, fibronectin®} $-33tH 347
£ 483 A A IL-3, IL-5, GM-CSF7} &
Hslo] BANF M) BEe AFAITHOD,

2) EFHER

tgog I oif 33424 (chemo at-
tractant)o] Zg3% grolch  lipid, R,
cytokine, chemokine%-¢] Qlt}l. lipid%d PAF,
LTB47} 34070l tig 8458 280 1 HA)

o= C3a, Char}t old)] &dlcl. cytokined IL-5
= 3ol Ao g gekaeAde vebdn IL-
5 Az o 3etrded A AT PAF,
LTB4 #sXxolA chemotactic response® &7} A
ZIth, IL-2, IL-16 (lymphocyte chemotactic
factor) T3t QoA e EErFEAdAAR Wy
BAT B el Aol &2 gals] deid uivt g
b, chemokine £ C-C chemokineo] Z47d]
gt sslEAse zZa Utht. RANTES(regula-
tion upon activation in normal T cell expressed
and secreted)2}?® MCP-3(monocyte chemotac-
tic protein-3)7p" ZFAbel izl 74Eg skskey
elxtg g3k ojRrh= of&tR|vt MCP-2a, MIP-
la(macrophage inflammatory protein-la) % &4}
Fofl tig sEEAdee 23 ot ¥E MCP-l,
MIP-18= 3479 3t chemotaxis”} git}. o2
C-C chemokineo 2 19943 7]|#AH4] guinea
pig Ede| 7|BAHAEAHAYANA XL LA
eotaxin& 7383}k EojFoa A AEa=
d]®, 19963 Ponath%-o] guinea pig2] eotaxinz}
°F 60% A= oln)=it AEo] FUE eotaxing A}
ol A] B ASFH T, eotaxino]® C-C chemokine
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Fig. 5. Chemokine and allergic inflammation

oz 1996 Uguccioni %o] XE7HA] <8z
MCPs} ojm=it XEo] 60% A= FU3AA
MCP-35t} sAbo dis] g sjstaadss 2t
= MCP4g 2P, olgdd= 1997
Forssmann %o°] eotaxin®} 7|%o] w58 E3&
BB eotaxin-28ki EREH ole FRIoR
€ 2213 eotaxin# oF 39% HFE=w FYsICHY. o]
2%+ chemokined] W3 8% (CKR ; chemokine
receptor) G-protein®} 9750} A& F&A 8
AL BYs, @794 CKR-13 CKR-27} %
A=} 3479 CKRE 19963 A= o] CKR
-32 24 "9tk z47¢e CKR-13 CKR-3
7} #¥sk=d CKR-37F 95%WA] 99% 2 o3&
€ A8 97 chemokined] 8 288 % CKR
~1of} wlg] 3-4u] 7Zslct. CKR-3+ RANTES,
MCP-3, MCP-4, eotaxin} A3t (Fig 5).

248 2TE A 3RS gEl, NsFes
atol& Helth, 1985 Fukuda$o] vigo) A4 &
Aol wjd] WolAs AUE FAE LAsky)h
ARUE BAe AR FAMY 715 Baxinl
t} th21} Percoll2 £2l8 79 1.082mg/ml n|gh
¢l B, metrizamide2 2] 7% 1.130mg/ml
HERl A& oAl AUz 3Abreln a0,
AUT T4 BXE %o 5%, A9 A
B #F wel W] g izt vio oy,

b= ALY $A4RE Percoll 9% 1.084gm/
mloll A 1.096gm/mld)] F2 #EG D, 71BNH
3xle]l FAFE 1.071gm/midiA 1.082gm/mloj
F2 A, P4 T 3 A L
08544 1.095¢) F&2 FAslg o} 1.082 oste]
AUE AR G4l 1o Z7tEY de-g B}
9&;\1:1,37).

AT FARE gA43E 3R oA §4
& zt3m ¢k 4 7153 o2 hexose transport®®,
oxygen metabolismo] &5l LTC4, PAF 4]
7} Z7b0] Aok =g AEEH 1gG, IgE, BA 9
g 24 WwHol Fvize] 9lojAM  cytotoxic
activity7} 73510, geidozes MEFAY IRl
T AAERE BATeL Aolrt glov ArI7} AobA
gow By wade] ow zhasle) gloh. IAT Y
7 Zads rides og e guys AAE
F oy, AUE AT b 7176l diEiA

)
1A,
Yo

Field AlE7}F Asgd] oe dert Flshke
b, ASFE Bgo] AEHA X9 Adze] 37
7} FERE BAUEE 7Fedd dig 7ol gl
th B4 AsHE e z2he A E5dA THE
ojA wxdNA eyl shet AslEe 3
J AuEg "ok rMdet). dAe IR &
A7E IL-5, IL-3 53 22 Ed2 didsid A
% 3ARE el old) disiNE AlEd 2ol
el ALUE SARE7) eIt HuE gle
u, 47 Badae gAeA SAFE PAF T2
2 $A43ZE o el £y glo] MEd
Ralyt golu} Adxg WAEe $AT u} glo] oo
dalMe & v A7t st (Fig 6).

JahE AR BAsEE Alxdy #y d¥ol
Bajglo] 22 o 714 HsE dol=d ¥y
A& IgG, IgA, slgA B3} 2& |d 223, IL-
5, GM-CSF, RANTES, MIP-1¢ $-¢] cytokine,
#3224 53] Mac-1¢] #4319 MBPo|Y} EPO
T g3y e dosle B4 ¥R o,

— 265 —



[BONE . BLOGD
MARROW] | N
, Mvpogumas | 171
Eosinophd ¢ Hypodenss
moRac gesnriast | Eownophid

idegrenviotont

Fig. 6. Hypodense eosinophil hypothesis.
SHF A
1. lipid

phospholipid7} phospholipase Aol &) lyso-
PAF® =3 tlA] acetyltransferased)] 2¢js] PAF
2 Ag=c), lipoxygenase pathwaycl4 LTC,
LTD,, 15-HETE>}, cycloxygenase®]] ¢l&] PGF.¢
7t @€t lipid bodyel] 1A%t

2. miel sy

MBP& 1976'd A& 2d=ded 9714 auda
B4 Ay 9F 55% AEE sk V] Wi
o] major basic protein(MBP)ojg}tz B27 9
o). B4l ¢F 14,000 dalton®.E arginineo] ¥
Baie 7185, SRR, SFAX 54& B
ECP+ isoeleciric pointZ} pH 11 ojite g 73
cationic polypeptideo]t}. £=z}2ko} 18,000-21,000
dalton Aol MBP#} w7 & AXe] gt &
€& 7Ha gith. ECP= A3d" ¥ (stored
form)<} Bu)E e (secreted form)7} QEw] o)
of tisk T &A¢l EGle ¥¥e) 2% vhgapxv
G2+= secreted formol|gt ¥Hg57| w&of BAlslE
FAHe] Ags zolm grp. EDNS 18,600

dlatono.2 19321d AL E7|oA & FY3}
A4E 9 Hr|%e] olto] FAHY] o] EDNo
2 2aeA g9k, EPO: 15,000 dalton} 55,
000 dalton 5 7)¢] polypeptide® FA4E FAolt}
(Table 2).

3. Cytbkine

Fape A BHE)EE cytokine 1 715 whet 3
e e o drk. A growth factor &
chemokine o 2 zgsl= Aoz IL-3, IL-5, GM-
CSF, RANTES, MIP-1q, IL-167} ¥uvlgc}, E3)
IL-3, IL-5, GM-CSF= 34k 2419 apoptosis &
AqAE = Utk EAH €5 ¢ AR godse
cytokinee. 2 TGF-q TGF-fl, PDGF-5 IL-1q
IL-6, IL-8, TNF-o& #H]3}l1, WY whe-& 248)
= cytokinee 2 IL-2, [FN-y IL.-4, IL-10 % Thl
cytokine®} Th2 cytokine& RF Hul& £ 9l
AT o]Eo] AAYRA AR A= T o] B
uElEx], 43t ol AxR o deAe o1y
FA5HA 4t sARFllA EH|EE cytokined T
& AxA BuEE cytokineds @] ofn] A4
Hof olatzlgel s Akrk BulEE Zo] 54
ok,

4. Charcot-Leyden crystal

hexagonal bipyramidal crystale] 18533 @4
gzl Ae dA=e] CLC 2k B3 olF 1872
d A28z} Aol FEASPT? olo] TAYA
A1) lysophospholip-ase activityE 2 9]
oW Bk 17,000 daltono|m 547 B9Z o
5% & Ashy 4 A AXET.

4] XA}

A}AH(apoptosis) & MEZF ZEIL Sl FE4 223
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Table 2. Some properties of human eosinophil granule proteins and their encording ¢cDNA and genes

. . Mr  Iscelectric  Cell content
Protein ~ Site ) ) ) Modlecular biology activities cDNA Gene
(x10%  point*  (xg/10%eos)
MBP  Core 14 109 786 Potent, helminthotoxin and cytotoxin ; caus-  ~900 nt** 33 kb**

’ es histamine release from basophils and  (preproMBP) 5 introns
rat mast cells ; neutralized heparin ; bac- 6 exons
tericidal ; increases
bronchial reactivity to methacholine in pri-
mates ; unique, strong platelet ago-
nist ; provokes  bronchospasm in  pri-
mates ; activates neutrophils

ECP Matrix  18-21 10.8 77 Potent helminthotoxin ; inhibits cultures of ~725nt ~1.2kb
peripheral blood lymphocytes ; causes his-  (preECP) 1 intron
tamine release from rat mast cells ; weak inU
RNase activity ; bactericidal ; neutralizes
heparin and alters fibrinolysis

EDS Matrix  18-19 89 20 Potent reurotoxin ; inhibits cultures of pe- ~725nt ~11.2kb
ripheral blood lymphocytes ; potent RNase  (preEDN) intron
activity ; weak helminthotoxin ; identical inUTR

) 1o eosinophil protein X

EPO Matrix 66 108 15 In the presence of HO,+halide : kills micro-  ~2500 nt 12kb
organisms and tumor cells ; causes hista- (2106 nt 11
mine release and degranulation from rat ~ ORF)* introns
mast cells | in-activates leukotrienes 12 exons

In the absence of H,0,+ halide : kills Brugia
microfilariae ; damages respiratory epithe-
lium ; provokes bron-chospasm In pri-

mates

& A3 55 o2 S5 3, & programmed
cell death(PCD)7} dold of vehhi= ezl W
3 Wsh} PCD9 &8sl 2exm Qo
necrosis?} 28] AlEW SAEHoR}
vt FEEA G AN 2] o} 28)7] wjio
23 &8 Fx) e} geiFos gn M
o] &Igt50](condensation) AX|ZH T AE i
7} % 60% F=E FolErh. o= AEuld] U= o
o] MEoz wAUrly] wiojeln AztE ol
Atk ) F4821= endonucleased]] 28] B A=
g ol A A719% oA 5233 DNA ladder’
2 yehdr}. apoptotsis] Wl FARE AR
o A= Fo} HIAD, FAF)A apoptosis

apoptosis+=

signal® B/ 9= AE 29 B2 Fas(APO-1/
CD95) ¢} CDE97F g4 glow, IL-3, IL-5, GM-
SCF= #4H#9] apoptosis & AISt2* TGF-b*,

glucocorticoid*® &= apoptosis& &3

# 7 2 #

1. Denburg JA, Telizyn S, Messner H. Heteroge-
neity of human peripheral blood eosinophil-type
colonies : evidence for a common basophil-ecsino-
phil progenitor. Blood 66 : 312, 1985

2.Ema H, Suda T, Nagayoshi K. Target cells for
granulocyte colony-stimulating factor,interleukin
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Steroid AA7} AT AEE vAE 3
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