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WIC & AYETEHITS TH Y, BAMIENK
SEUIIFRRIRTH » 72, % 72 toluidine blue ¢
s &k 2 HIEFRIZBEUETH -2, D
HERR I I FEE K 2 ml % B L {RSRAE I T
ROIRZ B0 272 1%, RENL.8% &¥EK %
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Fig. 1 Standard line of leukotriene C,, Am
ount of leukotriene C, was measured by
peak height of elution curve.
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Fig. 2 Elution curve of leukotrienes by HPLC.
The arachidonic acid production from
neutrophil-rich fraction stimulated by
Cal was shown by solid line. The peak
of broken line by the same sample in-
cluded with authentic leukotriene C,, D,
and B, were estimated by the elution
time of each leukotrienes production.
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Fig. 3 Contraction of guinea pig ileum by (A)
the fraction of leukotriene C, from
neutrophil-rich fraction stimulated by
Cal. and (B) authentic LTD, (10ng).
These contractions were disolved by
FPL55712 as a leukotriene antagonist.



% LTs production

766 & K

o —LTC,
*— | TB,

(%)

100 4 . * P<0.01

*
* *
*

so{

*
*
0 L T 1 1 T
25 5 7.5 10 12.5 (g/me)

Fig. 4 Effect of the Cal concentration on LTC,

" (O) and LTB, (@) production from

fieutrophil-rich fraction. Each point rep-

resents the mean+SD of six different
experiments.

0.01) (Fig. 6).

KiZ, W BN ERREEI T LTs EEERENKRE
#iTo7. FTRAT LAY > D IGERAST %
7zid, BB B WG R e LTC,i319.6
17.6ng, LTB,i34.2+4.2ng THh- 71235, Fh
5o eEREN LTC,i326.2+23.4ng, LTB,i2
5.5+5.2ng TH Y, MEFEMD LTs BERRICIT
BRERZOH LN k-7 (Fig. 7).

SLICmBEEEREENIC TS L, LTC,
LTB, & bicBE-FHERH L EERMICERER
BHLN -7 (Fig. 8).

RICEIAMETR BB L FRRIA MR BB & THE
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AL7(p<0.01). —4, LTB, i3 Fe8kiAH4 .4+
4.5ng, BEIARES. 2+ 2ng *TIRERICERRDH S
ni» -7 (Fig. 9).
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Fig. 5 Time course of LTC, (O) and LTB,
(@) production from neutrophil-rich
fraction stimulated Cal (5 «g/mé). Each
point represents the mean+SD of six
different experiments.
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+nEE(PSL210mg) 2 BT 28 HEkA 5D LTs
EEERE % HERET L 7225, LTC,, LTB, k bic
MEHICAEEZRED LN » -7z (Fig. 10).

5. KAEMiFFERD O, EEARE
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25, Fig L1 T e A BEA L HBRMICAR
ERBHLN Lo, b, BEHNS L
RAT VIS IgE RAST F7-(3BNERIE
WGt & BB oORE TL, HikicHE
BERRDLNLL» -2 (Fig. 12), 72, BE
ERITIE, B - PEER L EEBM, Bk
BIARE, BABETRVYWINRIARRRED LA
e 7> (Fig. 13, 14).
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? 9 5T PSL 10mg/ B Kifi & 2 nLLh LnEkic >
WTHET 3 &, RiDEEILT7.401+0.90nmol &,
10mg/ H LA E DB 5.10+1.60nmol iz e L T
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Fig. 6 A production of leukotriene C, and B,
from neutrophil-rich fraction of bron-
chial asthma and healthy subiects by
Cal.

O, EEEREIHFFWICARICEL - 72 (p<
0.01) (Fig.15). %7z, Z PSL 10mg/H ki
FRFEARFH L UBL TLE(, AEREFRED
Lhiz (p<0.05).
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& O,” DRIz I3AEBE RS = 0. 4720404HBEA* RS

Ltz (p<0.05).
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Fig. 7 A production of leukotriene C, and B,
from neutrophil-rich fraction of bron-
chial asthma by Cal. The production of
LTs was compared with type of bron-
chial asthma. :
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LTB.O" & #5% 1), BRLERS 1919200 45 #4420 7
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LidtFhER» L EE S NS LTB,i3 LTC,? 6
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Fig. 8 A production of leukotriene C, and B,
from neutrophil-rich fraction of bron-
chial asthma by Cal. The production of
LTs was compared with severity of
bronchial asthma due to definit of
Japanese Allergology Sociesies.
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21.3%) CEFCE VX LDENKREVWL NN
PhENOEEREALTED, SERL -5H
IS IFEEEREER D LTC, o' —HEENTWB I &
BREETE LT,

¥ 72, LTB, i DWW TIZ IFEEER A & DFEE TR
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Fig. 9 A production of leukotriene C, and B,
from neutrophil-rich fraction of bron-
chial asthma by Cal. The production of
LTs was compared with severity of
bronchial asthma due to definit of in-
tractable asthma.

FEACHLTEZ B & —BT 8G9,
LTC.HAELERNTLH#E D7 LN LTB,E
ERIEEALEZSN LW ETIHRED I H D, T
NCBIL T, 5-Y R¥ ¥ F—EErmER
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ko> LTs EeEfizhRiz LTC,, LTB, X3 H
RBEED LN 52207 k7 Fip b, IFhIRATE S
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ATNEL LTBREBELRDUro 2 R,
ZlERric LTC EEERRIZTTET 54 LTBUXE
b2 BD L E v i ¥, IR ORBD
Mh&EIC L ) LTC, ¢ LTB, ML BHTHEY,
SBERLVNVORFEPLELRbNS.
—%, iGHEBRFEIZ 7 ) —F AN ThH B Super-
oxide anion, Hydroxy radical, 3> A 1T
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Fig. 10 A production of leukotriene C, and B,
from neutrophil-rich fraction stimulated
by Cal. The production of LTs was
compared with asthmatics of PSL (<10
mg/day) and PSL (=10mg/day) asth-
matics.

# % Hydrogen peroxide, Singret oxygen 7t
EFmLnTsY), AREROMBEARENER
#HoTwWaY, MAESEESICBEELY DR
BICBST 22 A EEIN T2, RERIC
BIT2 0, DRENL, Fvrtnh7r=8E
# scavenger T#» % superoxide dismutase

(SOD) #Mfl§2Z &2 L0 HLLT, I
BB BT BV T L A MRS EEEFOCRE
ZUEREMER R, 7V A=A o Mg Y%
EDIREIZB T O, DEEIFEZ LN TS
ED, BRECBRIBAIL)MBEGLIEZT
HEOL &b L IEEREROEBRR HREEE
BAL»THSE, L2rL, ThoLnRBHITIH
L EELERTINTH), [REXHE
D& ) LBEENELERFRE TAREIC 0, D
B RgELBV-Eab b, LrL, HFEIK%E
il s LHEIT VX RENE 2 FiT,
Fr L LEEEWENRERP I 70 naBTH
®HHICEINEEBL, [EXWAK BN THHE
HEEMZEEOFETEZ EHFERYDINTNS,
BB B B BT Rk L O, EERETTE &
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(0]
1

OZ production
n mol/min/ 10 PMNs
v
1
[ ] ' - .-' ‘4-'40 i L]

Healthy
Subjects

Asthmatics

Fig. 11 Superoxide production from neutrophil-
rich fraction of bronchial asthmatics
and healthy subjects stimulated by Con
A using a Cytochrome C reduction
method.
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BENTELZFEL THRNERELICEL L W
Sl HERHEN LD, L L, O L L ICEE
TEEBRETH DL H,O, 2z KM 2
chemiluminescence # (CL¥:) Tlt, £m&ET
NEBRRATIEHREHD CLIZTTHEL T 35189,
IRk GEZER L - ERRTIHEEA & =0
B L FEAHLELE(ERINTW 5,
I L) ICBEMEREORET T, Fhk
HPEEEIN T BRI LD EZ SNEH, %0
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Fig. 12 Superoxide production from neutrophil-
rich fraction of bronchial asthmatics
stimulated by Con A using a Cyto-
chrome C reduction method. The pro-
duction of superoxide was compared
with type of bronchial asthma.
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fio> C5a, IL- 8 *97% X iFhER % IEMALT 51L¥E
1EZ PR Y A EEWE S, g, Mk
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Fig. 13 Superoxide production from neutrophil-
rich fraction of bronchial asthmatics by
stimulated by Con A using a Cyto-
chrome C reduction method. The pro-
duction of superoxide was compared
with severity of bronchial asthma due to
definit of Japanese Allergology Soci-
eties.
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HTEL T Z o0, BEWRRICBVTLR
ERIE L DHBES R ST L DB LS
Bzo72Hh0), TUAX—REICHITSHERER
DEREMSEESERICOERT 2LEFDHS).
PR EBE, L, PRERGHINETHAH
SOD o & 5 TeiFERizA§ 2 BN T 7w —F
7%, WENEERIGLH—IEEEE L TERL
Tt HEHEES D B,

= i

BN BIC BT S PROBE AL LI
5 EMT, RIEMFPEREEH (295%) L,
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£ * Fig. 15 A production of superoxide from
£ neutrophil-rich stimulated by Con A.
¢ The production of superoxide was
compared with asthmatics of PSL (<10
mg/day) and PSL (210mg/day) asth-
matics.
Non-intractable Intractable superoxide AL RIELUTICTRTREREL 2
Fig. 14 Superoxide production from neutrophil- .
rich fraction of bronchial asthmatics by 1. Cal M TIIEEAICKLEEHTLTC,
stimulated by Con A using a Cyto- B DEEEEFWTNLAFTICTELTEY (P
chro.me C reductlon'method. The pro- 0.01), Kic EREEER CIRIERBR BL
duction of superoxide was compared e e
with severity of bronchial asthma due to LTCHEARIEFRHIILEL T (P<
definit of intractable asthma. 0.05).

2 . Con A #I#iz & % superoxide EEAEEEIS,
Cal #l& %z 2B LTs E4§e# HPLC i BEAN SR, JEMARCBIAREE VAR
TEEL, AR F I 7uv—aCBREICLS » b h - 72H%, prednisolone (PSL) 10mg/

Table 1 Correlation between leukotrienes production and superoxide production from neutrophil-rich
fraciton in bronchial asthmatics and healthy subjects.

Y=A+BX
Healthy subjects Asthmatics
n 17 15 14 n 67 38 21
X LTC. LTC, LTB, X LTC, LTC. LTB,
Y LTB, 0; 0; Y LTB, 0; ;
A 0.6412  6.1250  6.2922 A 3.7582 6.2306 6.3704
B 0.0795  0.0463  0.0854 B 0.0388 0.0089 0.1129
Relation 0.4363  0.3240  0.1116  Relation 0.2423 0.2148 0.4720
index index

Significant ns ns ns Significant P <0.05 ns P <0.05
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Studies on the role of neutrophils in intractable asthma
Part 1. Leukotriene and superoxide production of neutrophils
Ikki SHIMIZU
Second Department of Internal Medicine,

Okayama University Medical School,

Okayama 700, Japan

{Director : Prof. I. Kimura)

The role of neutrophlis migrated in the sputum and bronchoalveolar lavage fluid of intrac-
table asthmatics is not difficult to understand. The production of leukotrienes (LTs) and
superoxide stimulated by the calcium ionophores (Cal) from neutrophil-rich fraction of 29
intractable, 70 non-intractable asthmatics and 18 healthy subjects was examined by high
performance liquid chromatography and a cytochrome C reduction method.

Significantly larger amounts of LTC, and LTB, were produced by Cal in the neutrophil-rich
fraction from asthmatics, than in that from the healthy subjects (p<0.01). Moreover,
a significantly larger amounts of LTC, was producted in the fraction obtained from the
intractable asthmatics than in that from the non-intractable asthmatics (p <0.05). However,
there was no significant difference in LTB, production between the two groups of asthmaties.
The production of superxide by concanavalin A was significantly increased in the neutrophil-
rich fraction from prednisolone-within-10mg-dependent asthmatics than in those from
prednisolone-over-10mg-dependent patients (p<0.01). There were correlations between the
LTC, and LTB, production, and also between LTB, and superoxide production.

LTs and superoxide released from inflammatory cells, especially neutrophils, may play an

important role in the pathogenesis of intractable asthma.



