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Table 1 Characteristics of patients with intractable and non-intractable asthma.

Type of bronchial asthma

Intractable asthma

Non-intractable asthma

No. of cases 20 24
Age (yr) 51 (21~73) 45 (17~60)
Male/female ratio 1.0 0.85
Age of onset (yr) 46 (18~62) 30 (3~57)

IgE (RIST) (U/ml)

417 (8~2182)

443 (6~2006)

Positive IgE (RAST)

Q, [4)

against Candida antigen 25.0% 29.2%
Type of Immediate 65.0% 87.5%
gltzisrlltlve Late 45.0% 62.5%
reaction Delayed 50.0% 79.2%
Positive precipitin 45.0% 37.5%
. 0 . (v]

against Candida antigen

FIEFEWHNE, BHBIZTUAX—FEBNEK
RE - BEEYAT S, 2) BES, Kok
DIFERERE %, 3) IgE (RIST) =&, 4) B
BRI NGBS (EEENABENHE TR
<), 5) IgE (RAST) Bt 5IHHNKN 3E
BLULBEAERE L, HROEFERTFIZO
WUEEAHEC FHERICK T LREL /- &
ZA, Fip - BEFEH (TRE) BEEHELE
&<, IgE (RIST) (2EEBHIAET417U0/ml
(Rfl) I23F L, FEEEERET443U/ml & BEEE
GBI RABTER Lo, £ H DY
7 IgE (RAST) R B SAARE T25.0%,
FEEEIARET29.2%Ic RO L NABICE I e d »
72, E£72, AT A BERMENRIGIZ
S EORE TIEIEHA T TR £
HoNl, ZHNIXEEHREHICBITATOA
FEEFICERG R L -FlorgEnsi
HEBbLNI, H>PCHT B IERERE
Bl EREEIERE45.0%, FEBEABERT.5% L HiE
HIABICRRE (B 5Lz (Table 1),

p)

1) i EAAERS M OFi 553 | BE KRG M
10mlE~/ <) > 1 mlnCciimis, SENEHEE
#57k & iEF1 L Histopaque 1077 (Sigma) Iz k
L HERILE (450g 3057) 1 CHEIRE 2 58

i

*

L, RPMI1640(GIBCO) %z, 4°CicT250
g 0FnEILEBEELZ IERNEL, 20k
56°C, 304 Thn#hsLEg | 72 1 Yfetal calf serum
(LUF FCS) fin RPMI 164062 T 1) >~ <8k &
1 X108 /mlic 8% L /2. viability D& &fit
trypan blue dye exclusion test iZ T4V, 95%
kg z Bz, )y szl % lml$
-, 2477 = )L tissue culture cluster (Costar)
IAEL, IR E LT3y r o FHERE
X (BEESR) £ 1%FCS in RPMI 16401z T
L 150ug/ml& e B & 5 Tou 1 2550, HRFE
HIxdERIZ 13 1 %FCS it RPMI 1640 754 | %
L, CO M »¥a~X—%—|2C37C 2 HME
BEREL, M E 4°CizTI700g 104k
BERRL, ZoiEELEY IL-2 assay oA
Wwie, FRATe4 FRIONET7 LAY —RE
X AHBERET A HA SRR L
X7V F=Yor#2X1077—2X 10"/ mniBE
T o BRIEERIC ML CHEL, IL-2
ERRITTHEERE L., 208 N7
VF=VarniBElL) B R U viability
ICHBRRIZE -1,
2) BALF s Y voeskoo BB or o B2 28 .
BAL'®93 SEX T 78— a3—7 (F1)
»2Z2 1 T-10) 2 Gl P ENRBAEXB 45
5\ B 51 wedge L, 37CHER - E AT K
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#50mlX 4 EZEFSC CHFOLVEAL, &
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EICEEL 72, BRRL TR TREREOEE
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i ) > sk & BRRIC AT - 2.
3) IL-2 assay?® :IL-2 dependent cell line
T# % cytotoxic T cell line (U F CTLL) #
Jare+rhIL-2 (TGP-3, XHER) %
&1:10%FCS 11 RPMI 1640i= T 2 HREREEL
2 %FCS fin RPMI 1640 C3E M, 7 %FCS
fin RPMI 1640i2 T CTLL @) > »<3k#1X 10°
2/mlE% B k5 ICTARL, 967 = L) tissue
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TnsEEE Lig L A o U S MRIERIE R LiE A4
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(LUFS.I) ELTIL-2m@kfeELL 7
v FE=VarolRmERTE, v F=Vor
&R DR EER O IL- 25 2
ERnLSicS.I. Tk, T F=VaiE
mIEELEOIL-2EE2azl, 7L F=Y
oL RmEELFEPO IL-2BEEZb L L, 7L
k=vu>oIL- 2 EEiC T 5 HHER (%) %
(a—b) X100/a THEHML 2, ZORT7TV F=
g CTLL Ici T2 EEOME 2 RETT 572
#, 7V F=vorglIl-2 assay iCAVW/:ig
BT CTLL izi&mL, *H-thymidine ML) A&
RIS HEEREL 2,
4) o BROVE(LEE [ REm & D SEL 22
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ml&%d k)AL, 967 = /L) tissue culture
cluster = triplicate T0.1mlF o7k L 72, HIR
34 P HIREERE10%FCS it RPMI 1640
THEBL, TRIBEIC T3300ug/ml, 6672g/ml,
133ug/ml, 26.Tug/ml, 5.3ug/miE %2 k&
¥7 x. JVIZ triplicate THEL 72, MR 2R
3TCIETCOA > ¥ 2a~N—F—T6 HREEEL,
3H-thymidine 0.2uCi # &7 2 Wi/ sV A LE
I 7 RERIEE, WK FL—Pa v AT
# —iz T*H-thymidine DE Y iAA & FHEIL 72,
triplicate NESHE TRENI D AL Z TR LIZH
[FiRE dpm 18 L R IERMEERIC 51T 5 dpm
B2 5 S.1. 2%, hEbREEHLb L2,

54 |

1) IL- 2 assay HZEBERIRET | IL- 2 assay
CBWTEBIEASf L EERFBE 2 RETL
7. 1B~ 5 6 BEZ ¢ IL- 2 EE#ES S.
I TRETL, 2 AEEECTRLEGWELRL
e TLMg IL- 2 EEERERIGEL 2 BREEL
FEEHW(Fig. 1), $24 > 2 FHRBEC
DV T3100pg/mld* &300ug/ml&5E T IL- 2
FEEREPRIZEL, 150ug/mlTHRLENELRL
72 12 LR DEBR T2 150ug/ mlDBE % V72
(Fig. 2).
2) kMR BALF ) v o Sknh> v 9
PRI 5 IL-2 AR
a) Mmoo ¥R

(s.1.)

-2 production

. L n \ "
[+] 1 2 3 4 5 6 (day)
Days of culture

Fig. 1 Time course of IL-2 production in stim-
ulation with Candida antigen. The
highest IL-2 production was observed on
the 2nd day of culture.
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IL-2 broduction and concentration of
Candida antigen in the culture of periph-
eral blood lymphocytes.
concentration of Candida antigen was
determined to be 15q;lg/ ml.
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Fig. 3 Comparison of IL-2 production of
peripheral blood lymphocytes with Can-
dida antigen in asthmatic patients and
normal cotrol. The patients with intrac-
table asthma showed the higher IL-2
production than normal controls (p<
0.01) and non-intractable asthma (p<
0.01) .
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(1) Figmrp) > <BkiEE b IL-2 E
AR EEANETS.1. 1.52+0.56 (Meant
S.D.)TH", WHEBELIFHAR L EEER
BIcRo L THE Lz & = Ak RET, S.1.
2.06+0.99 EEAICHXTHE (p<0.05) ic
EEETRL, EESARETIZ S.1. 4.26+2.48L
EREASR, B3 IERAREIC R TLAE (p<
0.01, p<0.01) icE=fE#%RL7 (Fig.3).

(2) RIEFWICLIXSTHELZZEZ 540
ARG FERED early onset Z S.I1. 3.57+3.11T
HN, 408l FFFE D late onset B S.1. 4.65+
5.08 % late onset BETRREETH » A
Z(33Bd U s -7 (Fig. 4 a),

(3) MEBRELZT I —BLFET B
S TRET L2 2A, TFE—ETS.L. 1,96
0.89IcxLIET F —BFTS.I1. 3.74+£2.74ET

FE—BCH~NIET P E-BTHE (p<0.02)
IcEfE%RRL7 (Fig. 4 b),

(4) BICELZOT LN —FRST A —F—
EDBRETHY U IHRICE B IL- 2 EEARER
BLE FTIBTLAX—-REGEL CIEGE

(RIST) E#500U/ml T4 L THREF L7z E Z
%, 500U/mlkifnBE S.1. 3.30+2.55(= XL,
500U/miLh EnBES 1. 2.51+1.91 & IgE {Kf&
HTRREETH-» R HERICEERRIIED
bz, RICMBTLAX—RIGE LT
MFFDH > 2 T 5 WMETENEE T
gLz A, FikEERETS.I. 2.97
2.43Icxt L, FEEMERETIZ S.1. 3.01£1.87 & &
ICHEERZSH LN o1, AP FTITNT
5 BIERE NGO FREIC & 5 R4 Tid, BIE
R GREHERE S 1. 2.83+1.631c 4 L BIER X
JGREMERES. L. 3.11£2. 44 L MERICERTER
BNz,

(5) EEHERNFTRT oL FElH1 BH
5847V F =V i T10mg/day RiiNEE
& 10mg/day LA ENEED 2 BHC T TRET L7z &
Z 5, 10mg/day RiENHF S.1. 5.93+2.62i %%
L, 10mg/day L EEES.1. 2.89+1.27& R F
oA FEIDREBNEVEICBTARE (p<
0.01) ic IL- 2 FEARENIET 4388 & hu 7z (Fig.

5). #=TCinvitro lc BT 327V F=Vorn
IL- 2 FEAERRIC BT B A et 2 By CREX
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Fig. 4 a) Comparison of IL-2 production of peripheral blood lymphocytes with Candida antigen in
regard to onset age of asthma before or after 40 years old.
b) Comparison of IL-2 production of peripheral blood lymphocytes with Candida antigen in

patients with atopic and non-atopic asthma.

Non-atopic patients showed the higher IL-2

production than the atopic patients (p<0.02) .

DBENTL F=Verieh  2FHRE Y >
I EROEERICTIN U KEE LER o IL- 2 iE%
DEEZ T -7, FOER7TL F=vVurnig
BEAAREC TL- 2 BELERRIZ17% A 566% F THI
Hians (Fig.6), 2BV F=Yor
#&m (27— 2 °mol/ml) &k 5 CTLL /»*H-
thymidine DB AAIZ N T R 2 R LIzE
o5, BEREHEC 0 %Y 528% % TOMNEL
Bz, 7Ly F=Yurd CTLL ciT 5
EEOMELERLTL IL- 2 BERICHTSY
VEF=VoarniifREEL»THE EFR
2% (WA
b) BALF 11} »osgkic & 3 IL- 2 EEsRE

BALF 1) ¥+ sBkod 4 > ¥ F 5B £ 5 IL- 2
EEERE R EEANER 4 Fl, RE IR SLUNOET
s 8 6 %1 (DPB 241, IIP 1, Silicosis 1
%, Sarcoidosis 1 %1, Broncho-bronchiolitis
16, SEHBI5H GEsaE 70, BER
BEESH IOV THREY L 2, BRAMNRS, L
1.4510. 4, REHRLUANDIRREFER S, L
1.25+0. 1028 L, KEXME S.1. 3.00+2.09
LEEANE, ABEIRELUSOIEREBREC
HARIL-2 EERRAEXHRETHE (p<
0.01, p<0.01) ICEMETH-7 (Fig.7). =
DEEIRRHLIFRER L EERAHCIX S
L-RRedClade#is8E S. 1. 1.51+0.54lcx L&
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Fig. 5 Comparison of IL-2 production of
peripheral blood lymphocytes with Can-
dida antigen in patients with intractable
asthma in regard to prednisolone dose.
The patients with prednisolone dose
over 10mg/day showed lower IL-2 pro-
duction than those with prednisolone
dose under 10mg/day (p<0.01) .
(%)
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(Mean*+S.E.)
5 60 |
‘;2 40 -
2
20
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Concentration of prednisolone in culture
Fig. 6 Suppressive effect of prednisolone in

vitro on IL-2 production of peripheral
blood lymphocytes with Candida
antigen in asthmatic patients. Pred-
nisolone showed the dose dependent
suppression of IL-2 production of
lymphocytes with Candida antigen in
asthmatic patients.
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with Candida antigen. Lymphocytes of
patients with bronchial asthma showed
higher IL-2 production than normal con-
trols (p<0.01) and the patients with
non-asthmatic respiratory diseases (p<
0.01) .

JESEIGRES. 1. 4.2942.09TH ) EFEHIARELTE
BRI, AFE (p<0.01) cEfEERL T
w7z (Fig. 8). %8, BEANE, [EXHE
DSk 2e 8 & SRA RO MIc BB =3
DoNleh o7z, .

c) R > BRDA > P FHRICHT B
IL- 2 EEERRE ) v BREGEIL G & D& @ IL
-2 EERRE ) v BRI LR IEORE £ e L
el b, [REINWBEETIIMEREREK0.44 &
BELHBIEZES bNLh 72, 22 TRER
B % FEREERE L BREEARHCT CRETL
& 2 HIEMIARETIIAHBIRED.32 R NV EFE
LHEBGIRERD S 5 12 h, BEEBIAEETIE
HHRILR%0.60 T, T LA SEHE (p<0.05) %
ENME»RH Lz (Fig. 9).
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SEXGENEESEE L TR, ~"T72F2R
b, BEEESS BTNV EBEEOF T
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Fig. 8 Comparison of IL-2 production of BALF
lymphocytes with Candida antigen in
asthmatic patients. The patients with
intractable asthma showed higher IL-2
production than with non-intractable
asthma (p<0.01) .

r=0.60
{(p<0,05)

Lymphocyte blastogenesis

[ 2 L L 2 L
10 {(s.L)

-2 praduction

Fig. 9 Correlation between IL-2 production
and lymphocyte blastogenesis with Can-
dida antigen in patients with intractable
asthma. The statistically significant
positive correlation (p<0.05) was
shown between these two parameters.
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6 1).2),3).5),6),14),28). :o)lvgg? v }v¥_}imm§¥
THRFE LTS ERMEEZ T »72 IL- 2 (219764
Morgan 522 & ) T cell growth factor & L
TRREN, FNHIL-2 430 oIl
S2ENETUVAX-RIGICBW T, BRRER
Bt 5 ) o SRORIEIRIESL T/ vF 4 —
F—THY, BEAFICHT 2 > Sk
R trigger &3 W) BHBEBFOLEZ L
nad%, IL-2 BENTIHICEEL TIL-2 rece-
ptor DEEBRKIBIC & » TIHRELTELSZ Y
o ERINEICRBICEN AL NS Z LA
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TwWa, SRR CIIEEMABICE > TIL
-2 AR Y ) o BREILEG & DEICBRED
ENERENRESH 6N, BEEBEARECBWTI,
IL-24% & IL- 2 receptor NDFEHASETL T
TELTWELNEE b, REIHRNRE
KBic 3317 3 IL- 2 EEARECBI L Tl K. H.Hsieh®”
ARREAETHRB BB OWTHRMEM ) o EK
DT RTA M2 & B IL- 2 EEE B R e
BETTaZL2HEL, NEEEIRALE
VT Y 2o BREAT B RIGHEET b ThES
2L T3, 7219844, F.CRawle®Vid, »»
72T NDEBHETH B antigen P, 2 H
) 2o SRELEIG & IL- 2 BEOBRRT 21T\,
N 2T A SR 5 BRI RGO B
HIBWTWTRITETEZL28HT )
2k antigen Piic X N RBREI N T2 %
KL%z, 4EOY Y P FHRIC L BmEBREN
IL- 2 EEAERICBE 25T ¢, skl ) > o8k
& BALF 1) > SBROWFIC BV TREANE
L IEERAEC KREERABICBVWTE N EW
IL- 2 B 3R & L7, BEHANR RIS
1T ABIEMRVE, X704 FEOFHESELE
Zhbdr, BREBEBCIBNCRAIY VS
L BVNAPUAX—RIGHFFET L EEZL
nr.

VBT UVAX—FURICEEL IL-2 S L LICEE
ENBELD) RHA D, WENEERA
{bOBFEIC R TIREIC DN TOBREIT LN,
LaL, 2 FRELBMLAAEIHRE
ER M BRI IL- 2 EAERRE
IENHBE 7~ 3 5F o 2K & 5 #£ neutrophil
chemotactic activity (NCA) D 7izH~2 N
| L BT IR L {, £ NCA I L Bt
BT~ DIFRERNEE - = DIFPERERNE <
o) chemical mediator i2 & - T, EFEEMER
BHEREANLVINO L EZ Lb,

FEXMBOREL2EDLT TV X2
S A—5—bLDBRETIL- 2 EEERETZRET LI
2 A, IBPLAX—RKIiG%H 6T [QERIST)
&, IgE (RAST) score DR 5 CTHREIZEES
snt, MBTUVAX—~EEEDd L bR
EKicoWTHHEBRBD SN o7, NET
VX —-RIGDRERIRELR L SN HBIEYE

5 X

WEINCEEL T4, IL- 2 kg r oRMIcBEEIL
BN b ol THIZEARG ERES

CBlcBuwTlidATuAg FREBRERICITT> TS

%<, RMIcBITNET VLY —RIGH
TSN T B RHTHEERbILE,

EEHEEREICBY IR T4 FRIPNE
BELLTCHAVWLNTEY, BEDETHAT
v A FIKFORIE A 5 L early onset asthma
TI3#5%, late onset asthma Tl #y15%c 82
HHENB, ZHRT A FIRFORKREFEL S
EERAEMEAME AV TH B, AT F
KDB RN BBBF IOV TS B L
Tid7e £, IFHE ek, IFERER, iFhEk & N d LTC,
DFCHIEIYE 2 LTV AP LA II IR RS
A REERRAPGEBTONEGNATHS, SHD
BRETIR7L F=VauroisEantEmc kD
B RT B IL- 2 EERNMETH»ALNT
BY,invitroicBF a7V F=Yarimzk
> THLRBDEHEHEBEINS, ZnZ L LD
VETULAX R L 3 BB RE
%, AT 04 FHEIH) rh 4 EEZIHT
AT ElickNBEREELLDERbNRL. LA
Liedts, A7 a4 FEIDIL- 2 A G 5
BECOVTiIesu 77— bnIL- 1 EE
OEE], & B vz~ os— T Ml EsE s IL
~OFEEFUBIT AL M EZ L, EICS
BOBRMDPVETH 5,

] i

EEHIGESBIC BT 2 ki b KU BALF
B ok FHIRIC LB IL- 2 AR
BEL, AF8XRBOFTCLERELECEN
TR BALF #1) 22k~ d
A IHRICNT S IL- 2 EEETTHER D, 7
YU SHRICRBIEI ) vosBRic L AVELT
VX — R RS X RN EERALICEL
BboTwatBbhi, F-ERMEEES
EflnarFazxFul FREEE 7L F=V
o > ¥ T10mg/day RiENEE & 10mg/day LI E
DBETHEB L 72 & 2 A10mg/day Pl LB TR
L72& ZA10mg/day LAEDEETH > ¥ K
95 IL- 2 BEERITERICEETH Y, in vitro
TH7V F=VayifRiiTd A 2 FaRic
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Studies on the role of cell mediated immunity in
the pathogenesis of intractable asthma
— Evaluation of interleukin 2 production
in response to Candida antigen —
Hidefumi Mivacawa
Second Department of Internal Medicine,
Okayama University Medical School,
Okayama 700, Japan

(Director : Prof. I. Kimura)

Candida antigen is known to be the major causative agent of adult bronchial asthma,
especially intractable asthma. High responsiveness of lymphocytes in bronchoalveolar lavage
fluid (BALF) to Candida antigen has been reported in patients with intractable asthma.
Therefore, IL-2 production of peripheral blood (PB) lymphocytes and BALF lymphocytes in
patients with various types of bronchial asthma was evaluated to clarify the role of cellular
immunity against Candida antigen in the pathogenesis of intractable asthma. IL-2 production
of PB lymphocytes in intractable asthma patients was higher than in non-intractable asthma
patients and normal controls (p<0.01). Patients with intractable asthma receiving pred-
nisolone at a dose of over 10mg/day showed lower IL-2 production by PB lymphocytes than
patients receiving prednisolone at a dose of under 10mg/day. The direct suppressive effect of
prednisolone was also evaluated in a vitro study, which revealed that the suppression of IL-2
production was dose dependent in the range of therapeutic concentrations. IL-2 production by
BALF lymphocytes against Candida antigen was also studied, and it was shown that IL-2
production was higher in intractable asthma patients than in non-intractable asthma patients
(p<0.01). IL-2 production correlated significantly (p<0.05) with lymphocyte blastogenic
responses against Candida antigen in patients with intractable asthma.



