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v, B2 & LIRMATSU BR M 1% 6 BERI LI
P RIELZ SR 12 BT RET 2 S IR L 72,
2. h &

9, PRGBS S LR L RO FETIT
a7z, Thbb, B NIFPERDE 1 ml2E
X L-HABRERNICEL, HCMmEIC T prein-
cubate L 72%%, BEEFIC R L B REA %2 38
LHRBEPFREL:. Thbb, HilgG Hik,
B IgG, Uk, H IgG. Hufk, it IgE Hifk (Hyland
%, 1 :10)#0.05ml, »5\»3 zymosan activat-
ed serum (ZAS) #%#100x], Candida /8 %150
“/mlinz, 37C TG HIE 87z, T DRIHHK
ICAEEDIKRL7299.5% 8 /— &ML T
LTs # ittt BRI CERBES LAE
K% T—80C CHREL .

High performance liquid chromatography

(HPLC) i T LTs §IE ¥ % 7zb D{E LT f5
EIE1IRWERAMKICIT- 72, Thbb, EEL
fex % ) —NEATWD LiE% concentrator 2T
EEBHEL, 10027 b=FIVLTHEELLD
H CODSH—F ) w2 H 7 LEHNTHES
fT-72. B 72X8 2 F L% evapolator iz
THEXRRBEL 21,5027+ F =+ 1) )L500
1/ml TR L HPLC ARk E L7z, HPLC i
Waters #H8 %\, 7 7 Al3#E 9 TSK-GEL
ODS-120T (RV—#%) #HWw7:, LTs niE
HBig7Er=t)n XKk 22 /=0 BEBED
AW (pHS.6) %AV, UV280nm iz TR
L7z. &% LTs oR%EZ, &% LTC,, D, B,
DE—Z7ICHLT 2 EHERTHEL, €&,
BEsmEnNE& LTC,, D, B, THL -
BOE—70EE»LHHL, HFohERGHE 7 X
10 %720 7 LTs EEAREE L TREALL, #
FENEAHEIZ LTs icDWTit 7 X 108 % mean+
SD RBL, AEENRZEIL, studen's test #
Hv, p<0.052FFE=HN &L

% R

1. #1 IgG HU& R 1r ZAS, Candida HiE# &
TOER IGRE D#est
B 1gG HEDRIGEMIZ Fig. 1o e
LTC,, LTB,& 330432 — 7 Th D, #atE
BIUCEE TH-2728, HikzRHW-HEICE

%LTs production

- i

ITAERCEMIZI05E Lz, £72, ZASHI
BTLRBRICOTHERBEMETH - 125 (Fig.
2), Candida #EM¥NHCERMIZ LTC,,
LTB, & 11555 L6058 DRWTFILL EZE2BHY
ol feb15r # EMEER & L (Fig. 3).
2. #i IgE HifkfEiz & % LTs EEARE

TR BRED 5 LR EHAB O IRk T,
FERIBFERIRIE (Cal) THEV LTs DELRES
AL 7225, GBI ED RS B TS
B LEEEIND LTs I2DoWTRET 24T- 72,
ZNDFER Fig. 4 0L { #i IgE Hitkmi g T¢Iz
13LA Y LTs BEREFRS 4 -7 (LTC,0.7+
1.9ng, LTB,0.0+0.0ng).

O — LTCa

%) ® — LTB4

* P<0.01
100 4 ** P <0.02

* %

504

*%

15 30 60 (Min)
Fig. 1 The time course of LTC, (O) and LTB,
(@) production from neutrophil-rich
fraction stimulated by anti-IgG. Each
point represents the mean+SD of six
different experiments.

0-LTC4
(%) ®—-LTB4

1004

@
S
Y

0 15 30 60  (min)

Fig. 2 The time course of LTC, (O) and LTB,
(@) production from neutrophil-rich
fraction stimulated by ZAS. Each point
represents the mean+SD of three differ-
ent experiments.
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0 — LTCa

6 ® — LTBs

50

15 30 60 (Min.)

Fig. 3 The time course of LTC, (O) and LTB,
(@) production from neutrophil-rich
fraction stimulated by candida antigen.
Each point represents the means*SD of
six different experiments.

3. # I1gG i & 3 LTs gEE#RE
i IgG Hifk# 8 Tk LTC,i34.1+£1.8ng/
7 X10°PMNs & #i IgE Hifkic b L HEICEHW
EEREZRLL (p<0.01) (Fig. 5). &5,
LTB, bt IgG Hitk Tid 3t IgE Hrikmlguc L
T0.4+0.7ng & EETUE LEMAIZA L N2DS,
AREERTIDLNL -7 (Fig. 6). 2 HICE
SERHC BT 518 IgG Hidkic & 3 LTC, AR
BT 5 &, FEMARD3.513.3ng IC L B
JAREI38.0£12.Ing X EERBIITTET A M
B b shs, LTB, L R, #HENICREER
Ei3xh -7 (Fig. 7).
4. i 1gG,, # IgGHitkic & 5 LTs ELERE
FIREICHE IgG ik 7 7 7 RIC D THFPER
S Eib 5 LTs AR RET L -#R, 1 1gG,
itk x 41 LgG Huikmlg o LTC, (Fig. 8),
LTB, (Fig. 9) DLz VI L EFZIEH
bt o7z, RICEER TOH IgG HUER B
ick 3 LTC, & LTB,ELERORET 2T - 720"
AR F B MROMICERBHO LN Y
-7z (Fig. 10), FE#kic#t IgG,oiERgc £ 2
EFEMTCLRBICERBD L h - 72 (Fig.
11).
5. ZAS ®I#iz X 5 LTs EEXERE
REREMNT BRGNS %55 BRT, ZAS
Fgc & 2 i akaEib 5 LTs AR KRET
L&z b, LTC,, LTB,EENSALNIZD
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anti-IgE (A)
LTCs LTDs LTB4
Ll

anti-1gG (B)
LTCs LTD4 LTB4
{1 |

=

gy

-

Fig. 4 Elution curve of leukotrienes by HPLC.
The arachidonic acid production from
neutrophil-rich fraction stimulated by
anti-IgE (A) and anti-IgG (B) was
shown by solid line. The peaks of bro-
ken line by the same sample included
with authentic leukotriene C,, D, and B,
were estimated by the elution time of
each leukotriene production.

NN, FNEERIT Cal IclL Te#kicik(,
BERO—ICE EF RS b Nz H AR
CABEERD b7 (Fig 19).
6 . Candida $i/Ric & 2 LTs sE4EE

kiz, Candida HUR THIBT 2 & Fig. 120
ZTESLTC, LTBk o D DEES A LN
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ng/7X10° PMNs

anti-IgE anti-igé

Fig. 5 A production of leukotriene C, from
neutrophil-rich fraction of bronchial
asthmatics stimulated by anti-IgE and
anti-IgG (Paired t test).

ng/7X10° PMNs

£ //

anti-IgE anti-|gG

Fig. 6 A production of leukotriene B, from
neutrophil-rich fraction of bronchial
asthmatics stimulated by anti-IgE and
anti-IgG (Paired t test).

72, BEENICHRETT 5 L IREHAE D LTC, o
5.6+4.3Th-o7onizul, AR TIZ12.3L
1042 FRBIZEEEZRLA(P<0.05). L»L,
LTB, (2 FeEEIA%E, BIGBOMBRICERIRDL
nich -7z (Fig. 13).
7. SBEHRIBICBIT S LTs EEL
El—EFIIC BT % Cal R & EFEHIR#D
LTs 4 (RBRFHmEIc & 5 LTs 1E/Cal
Fic & 5 LTsEX100) Z8REF L 28R, Fig.
IR 28 < LTCTIE ZAS 2R EL T
ol IgE Hifk, #1 1gG ¥k, #11gG.hitk, Can-
dida #JE, #T IgC MENIRICHEERL 7.

LTC, LTB,
.
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Non-intractable Intractable Non-intractable Intractable

Fig. 7 A production of leukotriene C, and B,
from neutrophil-rich fraction of bron-
chial asthmatics stimulated by anti-IgG.
The production of LTs was compared
with severity of bronchial asthma.

ng/7 x 105 PMNs

anti~1gGs anti-1gGa

Fig. 8 A production of leukotriene C, from
neutrophil-rich fraction of bronchial
asthmatics stimulated by anti-IgG, and
anti-IgG, (Paired t test).

% 72, LTB 3%t IgE Sk # 54z ZAS, 3t IgG
Hifk, Candida HiR, #t IgG. K, # IgGi#i
KB ED» - 125%, LTC,, LTB, & LEED
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ng/7 % 108 PMNs

}

anti- 1gG» anti~1gGs

Fig. 9 A production of leukotriene B, from
neutrophil-rich fraction of bronchial
asthmatics stimulated by anti-IgG, and
anti-IgG, (Paired t test).

LTC4 LTBs
= ° =
a o
©w w
o =)
X X
~ ~
~ L ] ~
o °)
c c
5 1 14 b
L]
.
—_— o
L ] [ ] — -
—_— . .
L] L]
. hand
[]
Non- intractable Non- intractable
intractable intractable

Fig. 10 A production of leukotriene C, and B,
from neutrophil-rich fraction of bron-
chial asthmatics stimulated by anti-IgG,.
The production of LTs was compared
with severity of bronchial asthma.
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Fig. 11 A production of leukotriene C, and B,
from neutrophil-rich fraction of bron-
chial asthmatics stimulated by anti-IgG,.
The production of LTs was compared
with severity of bronchial asthma.
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LTC, LTB,

ng/7X10° PMNs
ng/7X10° PMNs

w
i
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Non-intractable Intractable
Fig. 12 A production of leukotriene C, and B,
from neutrophil-rich fraction of bron-
chial asthmatics stimulated by zymosan-
activated serum. The production of LTs
was compared with severity of bronchial

asthma.
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PERERENTEE IR L 2B 1R THL
L7z, BARETIRE S, PR IgG ik
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SR E TIRIEEA W EIC L, Candida
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#1 IgG #itk* Candida IR % & DB & ATRE
Inz.

A L7 &K BEO—ENFFR L ) V%
P BIH/ENRIGRIZHN T, HFEERRY) /3
HIgG # N L RERF 2 AT HZ LY
L »>Twvb2%, Shaw 4 I3 IgG-coated beads
FRWTHFEBRR2 RIS L LTC,EE %D, f
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Fig. 13 A production of leukotriene C, and B,
from neutrophil-rich fraction of bron-
chial asthmatics stimulated by candida
antigen. The production of LTs was
compared with severity of bronchial
asthma.
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100+

% LTs production

0 IgE IgG

Fig. 14 Compared with the production of LTC, (O) and LTB, (@) from neutrophil-rich fraction of
bronchial asthmatics by Cal stimulation and immunological stimulation.
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BERME R TIE, EREFME (Cal
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superoxide EEAEMTLEL TH D, 2o BRI
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WORL7, 2o BWRIC B 5 IFhakiE
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LitZedr o 7205 #u 1gG Btk : ZAS R T LTs
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ERFH LN -0z,
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Studies on the role of neutrophils in intractable asthma
Part 2. Leukotriene production of neutrophils by
immunological stimulation
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Previously, I reported that more leukotrienes (LTs) and superoxides were produced from the
neutrophil-rich fraction by non-immunological stimulation with Cal in intractable asthmatics
than in non-intractable asthmatics. This suggested that neutrophils are involved in the
pathogenesis of intractable asthma. To investigate the process of neutrophil activation in
intractactble asthma, the LTs production from neutrophils by immunological stimulation was
measured by high performance liquid chromatography (HPLC). LTs were produced from
neutrophils by stimulation of anti-IgG and zymosan activated serum (ZAS), but not anti-IgE.
However, there was no significant difference with each disease severity of asthma. The
production from neutrophils was also detected by Candida antigen stimulation. Moreover, the
production of LTC, from neutrophils by this stimulation was higher in intractable asthmatics
than in non-intractable asthmatics.

These findings suggested that neutrophils are produced LTs by immunological stimulation
such as by Candida antigen based on the IgG mediated allergy reaction, and play an important
role in the pathogenesis of intractable asthma.



