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“Table 1 Characteristics of atopic and non-
atopic asthmatics.

Type of bronchial asthma Atopic Non-atopic
No. of cases 10 10

Agelyr) 39( 16~ 63) 47(26~69)

Age of onset{yr) 22( 1~ 43) 37(18~58)

IgE(RIST) (U/ml) 1344(258 ~2430) 270(12~528)
Typeof | [mmediate 60% 0%
postive Late 30% 0%
reaction Delayed 40% 50%

R pcit [gE (RIST) &iE, RiE4E
WA TT VLXK —RBORKRE, BEE
EATHLOEEE AD T2, EfEEIZE
BT UK R NFEEI -~ THEL 7.

p) i

1) KA M aFEeRo 58
HERERN S EFEAL D RMM 5 né%~
XY MTHREL, 6%TXAL T 1ndem
2 TEIBETIFMEE L 205 buffy coat
EURL 72, BAT ZRMERZKRL 2o, T
Phosphate buffer saline (PB"S:) 10mé% iz <
4°C, 250 g T5MBEL, ZOREICERK
1%z C3HMEEXy T4 v 7L TEHERS
20t 1.8%EE ALK 1 nl% 2 THEIC
RBEL7., @5I1cPBS #M2T4C, 2508 T5
SREELEObIS, 7To—H A F A )= %
ML gk e L2, Bonig
Ft 2k #, Hanks balanced salt solution
(HBSS : GIBCO) T 2 X10“E/1004 DI
Fee L, IHEE - HEREIREEREERIC T
00%El_F#E%, trypan blue ¥z TI0%
Ll ko viability ##EERL 2okt 72,
2) KMk B v SRR EEOER
FEZHMBEENKREMIOmIZ~ ) T
ML, SEHEMMAEK L RAL 241C His-
topaque 1077 (Sigma) I2EEL T, Fig, 450
g TR 72, B oI BRIREIIK
RPMI 1640 (GIBCO) #mzTC4%TC, 250 T
5% 2 EiENEL, RPMI1640T1 X
1048 /5001 i= BFRE L T, trypanblue Hefaic
795% 5L Eop viability 2538 L72gktkE 7z,

-

Z N BEIEERE 24 well @) tissue culture cluster

{Costar) iz 1 X10&/well 7 o4EL T, &
IR E LTh > v FRIERER (BEEMR)
% . RPMI 1640/ CE#E L 723 0150 ug % 0
L,37Ch CO, £ > X% 2X—F—NT2 BEE
ELznbiZ, FHLFELEIE, 1400 g TOH
FLEL L CEL 72,
3) ECF E&£genilE

Multiwell microchemotaxis chamber

{Neuro probe) &, fL#ZE 5 um o filter

{Nucleopore) # FB\>72, modified Boyden
chamber method'* iz CRIFE L 7z, Bl %, 2) T
B5 725558 FiES0 xl # chamber THiC AR
T filter THHY)"), chamber EEiz 1) THS
N HFERER 2 X104 B % AT, 37Co CO, A
> X aN—F—WTIFTHRIEE 72, ZNTE,
fiter * WO KL TAZ /— L TS5HEEZEL,
eosiniela (A Y/ XFA > BIEER) %2
ST, XLV 1SEBRLTAZA KT
ZAKBEEL T40085 T101REr8em L, filter @
TENF THEL - IFBRERE* BELIEZ T
ECF PEAgE (b E/RI8%8/10HPF) & L -, ECF
BEERRORIEILTXC duplicate TITV, FEE
BRiZE—E Ao MmBk%E FHva7z, negative con-
trol & L Tix, RPMI1640ic 7> 2 FIMEN A
)i F SAR Y IR AN
4) EEIREEEEEIRIC L 20 > P SHIEOE

E EEOER

BEIRICBAT 2 HEEIKITI LT M E pan-
ning B2 L NRELZ. b LHEOnD
plastic dish (Costar) (= Human IgE antiserum

(Behring) 2 T BifiL % A, 4 Ciz C1206R9%
ETHZEiCLNBEBIRLLNEMERL, 1
% BSA £z 7z EDTA hn PBS 10mliz T#[E
Wik, FRAT 23 T—80C THEREL 2.
2) DFEICTHRLA BikEk%, Ca, Mg %
& v HBSS 5 mic i X &, M6 L 72 Rk
7 panning A dish {2 AN T 4 °C T304 E K
Sz, dish icfEA L iRk gL v
& I BAZERE EILL, RPMI 1640ic Tk L
T 1 X10%E/500ul i L 20 b, /> 74
R 150pug #5ML C37Ch CO, 4 > ¥ 2~
F—NT2 BMEEL 2B, 20 LFE£EI
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Fig. 1 Time course of ECF activity in mononu-
clear cell(MNC) supernatant incubated
with Candida antigen. The level of ECF

activity reached to its peak after 2 days’
culture.
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Fig. 2 Correlation between ECF activity in
mononuclear cell(MNC) supernatant
and concentration of Candida antigen
added. The optimal concentration of
Candida antigen for ECF production was
found to be 150 g/ml.

L7,
54 %

1) ECF EH£EERIE O LBERET

Ky M BREERD ECF EERRHEICBITEE
WL A BRRM Y > 2 S HERICOWT
DR EIT- 72, BEEEBHUCOWTEE]L
HE#» 5 4 BE 3 To& Ligd ECF iStt £ #l
EL7XZ3, 2HHEHTpeak L 3HEL
B EEAIRT T 526, 2B 2FEHLEZ 72,

(Fig. 1Y &7z, &H > ¥ FHMBEEICOWT,
100ug #* & 250pg DRETRE £1F0, 15048

Table 2 Checkerboard assay of the eosinophil
chemotactic activity in mononuclear
cell(MNC) supernatant. Migrated
eosinophils increases along the diago-
nal from the upper left to the lower
right which shows the chemokinetic
activity in the supernatant. And below
the diagonal, cells migrate in a positive
gradient which shows the chemotactic
activity in the supernatant.

MCS concentration above filter(%)

0 25 50 100

0 10 - - -

MCS concentration 25 44 38 - —
below filter (%) 50 72 — 58 —
108 116 - — 96

MCS | mononuclear cell culture supernatant

Tpeak ICEL B NETEHEEZ /2,
(Fig. 2) 8, »> 2 7HEAKICIE, ECF
EEIIES N T2,
2) BEIREELEEICHBIT S chemotactic-
chemokinetic activity i2 D THkE
IO L THEERERCEEINIYWE
7 chemotactic activity, chemokinetic activ-
ity &2 checkerboard assay = T#ETL
7z, Table 2 \27”R$#0<, chamber TENLE
FEBELMMEE B2 ic k) EEMEES
BaEH L5 & & LIZ, chamber ETF 8%
ELEBEEZL—TFICLRRET, 20BES
BMmMa sz Lic & )RR
Lt Bib, BEEEROEBEEEDICEESIN
LY IZIT, FEEERIC 319 4 chemotactic activ-
ity & chemokinetic activity AEIE s b1
7z,
3) BEEIRPICBAT LR ER&R ECF o
e
panning BN IFHEEERDIE AR, [RIERE
B0.5~1%% T2 h, panning 12 L Y
0.2% LA TFIZE TP REDZEDTE o
BHETIHFEEIRORE LTI Bitk T ECF &
£ E{GIE Fig. 3ICRTMCBETH - 72,
4) REXREBEICBIT 2RO EZERD
ECF metkgl
FRMM) > ERD A > D TR 2 BYE
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Fig. 3 The effect of basophils in mononuclear
cells, Basophils were deleted using
panning method and remaining mononu-
clear cells were incubated with Candida
antigen. ECF activity in mononuclear
cell (MNC) supernatant did not changed
before and after basophil deletion.
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Fig. 4 Correlation between ECF activity in
mononuclear cell(MNC) supernatant in-
cubated with Candida antigen and
lymphocyte blastogenesis with Candida
antigen. Positive correlation (p<0.05)
was statistically significant between
these two parameters.
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Fig. 5 Comparison of ECF activity in mononu-
clear cell(MNC) supernatant incubated
with Candida antigen in patients with
bronchial asthma and normal controls.
Patients with bronchial asthma showed
higher ECF production than normal con-
trols (p<0.01).

REEZRTELEZLND, A 27T
FELEG L ECF e nHB % BTl 15
R, INL5OMIZIE r=0.66 (p<0.05) NIEN
R LNz, (Fig 4)

Riz, BB LRERD ECF ey ik
Lk 2 A, ERII71+31 (H/10HPF) i
FBN29+12(E/10HPF)ic L A& (p<0.01)
i~ ECF EEiENTHE I EH L2, (Rig. 5)

7, WEBHICHT 2 MmiE IgE &+ ECF
EER:ORERERET L2225, M IgE
TEAS00BATLUF BEIE 79+ 31 (/10HPF) <,
500847 & 4 V#5122 (/10HPF) iz kL
HE (p<0.05) iz ECF A TIHEL TV 72,

(Fig. 6)

ELICRB DRI T ECF BEARELBETL
2EZ A, T E—EETII57428 (fI/10HPF)
T, REBICIANT ECF EEBIEE (p<
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Fig. 6 Comparison of ECF activity in mononu-
clear cell(MNC) supernatant incubated
with Candida antigen in asthmatics with
serum IgE>500U/ml and those with
IgE<500U/ml. Asthmatics with IgE<
500U/ml showed higher ECF production
than those with IgE>500U/ml (p<
0.05).

(cells/ 10HPF) r T ¢ d

b

MNC derived ECF activity
3

xFo4t 2701t

KT e
¥

2343 hEEE

Fig. 8 Comparison of ECF activity in mononu-
clear cell(MNC) supernatant incubated
with Candida antigen and patients’
severity.  Although severe but non
steroid-dependent asthmatics showed
higher ECF production than less severe
asthmatics, severe but steroid-dependent
asthmatics showed less ECF production
than severe but non steroid-dependent
asthmatics (p<0.05).
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Fig. 7 Comparison of ECF activity in mononu-
clear cell(MNC) supernatant incubated
with Candida antigen in atopic asth-
matics and non-atopic asthmatics. Non-
atopic asthmatics showed higher ECF
production than atopic asthmatics (p<
0.05).

0.05) L TEY, T FE—HTII85+
29 (f8/10HPF) &, #%# (p<0.01), RUT
FE—E (p<0.05) icHANRTE5IC ECF EE
EEATLEL T 7z, (Fig. 7)
WENEEER T ECF EEfELrRETLL L
Z 5, BEERS0+21 (/10HPF), & Ea82+
18 (f8/10HPF), 27 v 4 FIKEHERER
10525 ({@/10HPF) &, EiEZmfli3 & ECF
ELRELSTUET 2ERYBH LN, 2, B
EBROBPTLAT oA FMEFEICZbE, &BH
EHET 525 v 4 PRl ECF EARR
62+31 (f8/10HPF) & 2 79 4 FIREKFREL Y
BHE (p<0.05) 1ETL, B, PHEELE

2ETH-12, (Fig. 8)
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Fig. 9 Correlation between ECF activity in
mononuclear cell(MNC) supernatant
and peripheral blood eosinophils. No
statistical significance was noticed
between these two parameters.

SEIC, &Gy ECF et fk & R I 1588
R & BRSOV ORRET L 72, RAH M iFEEER
B ATe{ FKERTRZOHE 22T 572
®, AT vuA FIEKFRY HRICREL 205
INHRMICIZFERE LB SN -T2,
(Fig. 9)
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SEXWEE, TOREFR L VEFERER
LhEERERICANEN, FNEFNEET S
HEBLUTUVAX—REGISEWHEH LN T
Wh, o EERERL, BE%, k7Y
—ROWERB T, TOREBFICIINETL LY
—REofic Ay P S EFERRETIVET
LAX—REsrEET 22 L BEINTY
V9% FLIBTE O R FREkN 237 b
B ST & B LTz hS, BB
O LIET FE—RBRELOMICEREENL
W2 EATHEAL, EEEKIZIET P E—RRE D
REBFICBVWTLEETRLNEEZ LND,
7z T45EIz, REXHBORERFICEITS
iR~ DIFEBERERIC b b Y > BRI
s r ¢ 3 BEOT, SWEON BB ERANM
Bgakicr > 2 yaBE2RmMLI2%47 ECF &
HEERRETL 72, FOEE, MBERETIRAY
o oElgic £ 5 ECF EERIE, 72 5icsd
4 3 1) > 2Bk blastogenesis & ENIERARAE
imd D, poEEACKL ZOEARIIERRC
B otz & LICIET 8, EEHTIE ECF

- W

EHEEOTEFRBHLN, T FE—EEEN
EEfbiciz, v SRBRECHT S o
BRINEALR - 1£ ) ECF EE»r—ERE: %5
LNEEZ LN, T8, I ORMMEZIKIC
&3 BiFEHENKE ¥ ECF 13, 4REOKE
TITEAEREL Tl oz,

RE GBI BT 2 R o BRI ROy
UV EDIZ, REXEL L UREXEN~DITFE
HREMGH S, HERAFHESE (Bronchial
provocation test : BPT) ick N BRI BA]
BT A E Kt (Immediate asthmatic
response . IAR), BREUSBERIG (Late asth-
matic response | LAR) RIS MEME VY,
BALF @ #0 55 T3, IAR B3I I35
B SNE(LIZES b v df, LAR 31
FRCIIER L I BEROBMIEBH o', £z,
BEREIC L 2BEFENERICOVTIE, EH
L IFERIR O BELERIcRo o 2 L,
B RAE L FERER ORI - oIc I gL
BEIEHLNTHD, 2 5iC, HFBIkOBER
Hlz& ¥ n 5 Major basic protein (MBP)'?,
Eosinophil cationic protein (ECP)2?®, Eosino-
phil peroxidase (EPO)?" (= i3 MBEEEN b
LI ENBEINLE LI, BEREROE
Frh2) LR RIC L NEBRIEL LEFMNREX L
Bz MBP #58EBH & 1129, £ 72 BPT (2 & 1 IAR
B LU LAR 2RI BT 5 MiFF o ECP
DEMLBEIN T2, 2 52, FEERDL &
28ICEE XN 5 Leukotriene (LT) C, I35
BEXFEHBONMERIROLNL L L™ RF
X B OREC BT A HEBEROBEEE, LA
HBEENLLNEEZ LNTW S,

FEIMECBIT 0Lk HBRFHc BT
LUFEEER DR EIE, N AT RN, AEELY Y
FPRAMEET 27 v AX—GIc:ES L CH
BHINBEEZLNTEY, TORRHKEND
LTH, T hE—RAIC BT B Y22},
FTIE—WRRBTOH L IDEETH D E
SNTWE, BizH > P IRABRNTERIGIE
BEREBEENRELEILRT, - Em
BERRICBY TR > PRI T 2 ER
RIGHEES (FFICER, BER), BPT B%EH)
HECRBH LN B,
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SEIMBNORERBICBITE IRTL LY
—RECBL T, REMFEER,LDE =
4 viEREL IgE (RAST) a7zl
I DI EPRES N, PUERIS % S - 134
HIR-REHHERL T BHEN L2y 3w,
T 7 % | S, Eosinophil chemotactic
factor of anaphylaxis (ECF-A)3®, PAF®® 7
&0 ECF &M Fo 2474 21— 7 —» iR
~OFBHREECHSE L TwsbnrEL LN
Twa, MB7vAX—REcBEL TR, AF
Ay SRR RENERIC T IEEER
BB FFFE % B L%, KA R ek - I s
§a% o 1gG receptor MBUC L AR TP L ¥
—RGHBE 5 #BEL TN 29, HEHKES
REFKENDRIGICE VEEE NS CHa lcid
ECF #MH D LN T 2%, NETL L ¥—
RiicBL T3, EREBABORM LR BALF
) 2 SBRD B 2 P I B EAGRUES, IL-
2 RS, FPEREERTEAMOTEL &Y
FTTEREINTEBN, MENEEMICERHE
ELTwaZ e BEENTND,

LE, fREIHEICBY TRIFBKOBHE
BizBeNT VA —Rbr S L T8
N, BMICNBTULAX—-RE2MT25 ECF &
BE2ETLN R H 4 > DEEFTFHERNOES
THRBRBCEELERPH-TnBNE
Bbnd, 4ENKIHICL), RELXREES
KM EZIRD Y > 2 FRIRRI#C £ 5 ECF &
ERREEACKLATCAEL TS, wA
BEMICBWTIRIET  E—8, EEHRST
U3, BEBCIUTREL T, AT
A FaBErUBETS, whWBATOA MK
HFHEONEFEHIC BT, FHIRCZT o4
¥tz SRR FEE E RS b~ T ECF EE
BEIZIET L Coeds, LZBBEDLHEELR
BENEEITZOLNZ. INLDIELY,
B 7 ME—BICBITAEEBEKENTS
NVE7 L AX—-RIEDTTHEKIEL, IgE 247
PIBTUVAX—RIELTLZOREBICEEREY
FELPRITLTWB EBbNR, &8bi2RTo
4 VIEAUEEWMEETIE, AT o4 FElok
RNV L DL LT ECF EEEFETL T
BN, prosuMBNEEBRSELTL, Ve

BENT S ECF EEEOWRIZERT 52 &5
BETHLEEZ LN,

B, REIWMBLUNOT VALY —KER,
IFERERC BT 2 EB FBERMIC BT
BEBIKOBEICOWTHOHERIDATL 9 5%
(RonTws, WEHECE N EEING
YA iR A R REMO T-cell B33k TIFEEIRNDILE
F+RET 5 ECF @EERFEoOE L LI, 178
HRoOERREL 7 9—nBERI LN BE
#i% F¥E | T superoxide % ECP ¥t 3
ER»H B & OF|E 2, 72 ECF iHE+#
OWE L FEBIRO BRI T HBEES L IPWEN
BHOWED H 5 L OBE® LBHLNE. &4
BEFEOKE L - AEXRE BB ORI B
BRIZE LighoME, ECF 4+
{Z chemokinetic activity 4 /L T2, =
no P FERNORBEN 2 BRT 50 ) »i3S
BOMBETHS, L, 74 MF—DEEZF
Tk L R FBREFBEMB TR EY, Ak
DT ERD B BB ORBER 7 4 LT —D
ZENDLO L B L THL» L B{LIZRH LN
¥, 2% EL305DRIET Tl ER 4 BBk
RBRTBICERATH LWL NEEZ LN,
—HEEM kB s, Teelllzk VEEEN:
Pz F L EKI3 ECF BEEL 772 WRIERY
BC, MEHAEARIEEATLIZ EI2L N
LHT ECF ElEFHOLHEIN TV
FEHENEBRF TN ERICHERAE A&
2TELT, HEE2ELLEZ LN L BELE
DTN L ToBBREGTH Y, BRI
THRENREEEET B0 ETHO 0 EER
BTh b7z, NERENTHEFEESGEKIZ®
EBRICEESE L LWL NEEZ LN - T,
AEOREIC L VREEN-RELRBRED
FAE M) > Ekifkn ECF |3, BELOHE
CRERLBMETHDLEZ LN, T BIEE,
Yook bEEEENE ) RG> THB IL-
S B ML CHBERkOFLEE Y 5FE
T 5/EAMII A, ECF idtt, FEerko Bk
VR EHRBOLNB EINTEN'D, SEIDE
BRIC L VEEFERICEEINZWE EF—
OYETHHIRUELHEH, ZTHHIZDWT
RELICHEML TP LETH D,
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AT REERRETHL ) TAEIHRE
BT, TOREERE | CEEL F®BRRN
Effichrbdl) o BRI L ERT BN
THRMA) >3k H > 2 THERIC L 5
ECF pEdfedRREt L, LIToO#REEBx,

(IMHEEIREEIC & ) BBk ECF E4EEE
DENIRD LN - 12,

QBEZERIEE L EPRICIIITFER® chemo-
tactic activity & chemokinetic activity ?
TEHEH B & LIz,

RS R BRIk ECF BEiEE > 27
?) blastogenesis & NMICIENMEEME (=
0.66, p<0.05) »&@sHNTz,

WEEZRREERMOBEEIRD S > 2 5H]
Buc & 3 ECF LRz, BEALVARICR
L T/, (p<0.01)

BEET FE—BIT P —BL Y ECF EXE
R AR L T/, (p<0.05)

IR T oA FIKEFREEERSHN ECF E
Efeid, BEELDARICTEL (p<0.01),

- B

FoPSERCHL TLERCAEL Twiz,
(p<0.05) LA L, RFuf FEKELEERS
B0 ECF EH2, AT o4 FIHEFEERE
WEHL VEEICIEC (p<0.05), BE, ¥
ERr OBICERERTD LR - 72,

(AN iR & ECF &£EfL: DHIz IR
BHOBRIIES LNk h 51z,

PE, SEXWMBOL»TLEER, T
E—# T3 ECF EERNTESrDBH LN, 7
YU SREICRIEI NS v o ke AT HNE
TU X —RIEHAEIHBNEEICRCHE
boTwaIEVBEENL, £/, BEEHE
ERBICBIT B AT oA FEIDBESHROV &
2k LT, ECF DEEMHGEETCH L LE
Zeniz,

RERZIBICHLD, KETIEEHZEEZE -
BHIAHAR BB EROBRB L BT L iz, B
EREEC - EEERTC R LT
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Studies on the role of eosinophils
in the pathogenesis of bronchial asthma
Part 2. Production of eosinophil chemotactic factor
by peripheral blood mononuclear cells
incubated with Candida antigen
Ichiro Kawapa
Second Department of Internal Medicine,
Okayama University Medical School,
Okayama 700, Japan
(Director : Prof. I. Kimura)

The role of the eosinophil chemotactic factor (ECF) produced by peripheral blood mononu-
clear cells in the pathogenesis of bronchial asthma was studied. Bronchial asthma in childhood
is characterized by its atopic history and such an asthmatic attack is induced by house dust or
mite antigen through the type I allergic reaction. The lymphocytes found in bronchoalveolar
lavage fluid have high responsiveness to Candida antigen. This suggests the participation of
the type IV allergic reaction in the pathogenesis of asthmatic attack. FEosinophilic
granulocyte infiltration in the lungs during the asthmatic attack was evaluated by measuring
ECF activity produced by peripheral blood mononuclear cells incubated with Candida antigen.
Chemotactic and chemokinetic activities to eosinophilic granulocytes were present in the
supernatant, and basophilic granulocyte deletion did not change such chemotactic activity.
High ECF production was observed in non-atopic asthmaties and in severe but non-steroid-
dependent asthmatics. ECF may be produced at least in part from the lymphocyte blastogenic
response to Candida antigen and may have some effect on the pathogenesis of non-atopic and

severe asthmatics.



