fBMERE, 37(6) : 583~595, 1989

KB BRE I R0 AR M A Bk D
Leukotriene Cy4 %5 X 08By PE AL ERE D AR

ERLl

= e fn +
(EMRPESIG 1 IR HE
(HfE BIm SFHHED

Releasability of Leukotriene Ci and B: from Peripheral
Leukocytes in Patients with Bronchial Asthma

Sawako YOSHIKAWA
Department of Internal Medicine, Shinshu University School of Medicine
(Director: Prof. Morie SEKIGUCHI)

The releasability of LTC, and LTB, from mononuclear leukocytes (M), neutrophils (N),
and eosinophils’ (E)..was studied in 46 patients with bronchial asthma, of whom 33 were non-
steroid-treated and 13 steroid-treated, and in 17 healthy subjects as controls. M, N, and E were
isolated from peripheral blood by density gradient centrifugation and incubated with lpg/ml
of calcium ionophore A23187 for 20 min. The releasability of LTC, in asthmatics was signifi-
cantly higher than that in controls (M :7.1::4,4 vs, 4.4:£2,5 ng/108 cells ; p<0.01, N :3.5+2. 4
vs. 2.3%1.1 ng/10° cells ; p<0.05, and E :54,5:50.4 vs. 25.0+16.9 ng/10° cells ; p<0. 01, respe-
ctively, meanz-SD), although no significant difference was observed between steroid-treated
asthmatics and controls, Moreover, the releasability of LTC, in patients with an attack was
significantly higher than that in patients with no symptoms, except for M in steroid-treated
asthmatics, On the other hand, the releasability of L'TB: showed no significant difference between
asthmatics and controls, These results suggest that the releasability of LTC; from peripheral
leukocytes is related to the asthma attack and plays an important role in the pathophysiology
of bronchial asthma. Shinshu Med, J., 87 : 683—595, 1989
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Table 1 Characteristics of study subjects

Group Number (Male, Female) Age (yr.) Attack(+)
Controls 17 (12, 5) 41,3+16.4 —_
Asthmatics 46 (26, 20) 45,2413, 3 22

Non-steroid-treated 33 (18, 15) 42.8+14.1 15

Atopic 13 (8, 5) 30.74+10.7 5
Non-atopic : 20 (10, 10) 50,7£10.0 10
Steroid-treated 13 (8 5 512+ 8.7 7

(Non-atopic)

584

EBMESE Vol, 37



SEERBORMME NI LT ke

WALTE, (Bl &5 4, Fih26~64i, 4L, 3=
16.45%) TH 5,
I A *

MREEeR DFEME, 4 COBEHE12W ML kicdte -
TRk, T O R BB ORISR E b, HR
BL 90~100ml, FAELNG BB 30~40ml ~2y v
MM Lz, 7r¥, BIFERIEBCRESTR BT
ik, BABEDROMHE G - THEt Ui,

A BER, Bhid SUBBEROSS

FRL 2 M 200X g, ERCLOAMELLT, Mm
PMEERRER, /5 FBRO6%7+A 7 vkl & €
B, ERCT0~405HMEL, o LB R nRE
2HERL, BohcEmREY Ficoll-Paque (JLiE
1.077 g/m} : Pharmacia, Piscataway, NJ, USA)
CEEL, 400x g, 205 WRLLT, BEERAE (M)
EAWHB MRS EC SR, 2 DA BRE MR E
%Yk, Percoll (Pharmacia, Uppsala, Sweden)
& AW ER L E AR O X 0 Rk & ek
RN LT, Tedbb, 10f5HEED Hanks' bala-
nced salt solution (HBSS) i X h %@5BECITHIE L
7 Percoll #% 1 f5MEE D HBSS I THN U CIER
Ui R AT (FhEL. 080, 1.085, 1,090, 1,09
5y 1,100, 1.105 g/ml) EWEREL, 1,600% g, 304
MISRE CEOE, HEL 08021, 085 & O, 3 L. 1
0021105 L DA hi-RIRBEHIRL, Z+h
FBREFPERSE (N) 3 LUFBERAOE (B) & L,
PR ECRET A R, ERAEALEWT
WilkRE L, BbhicEdaE oM Dulbecco’s
phosphate buffered saline “C 1 % 10° cells/m!l OIf
W L. 7%, trypan blue dye exclus-
ion test 2 X A&LBEOMIED viability kv i
BBULTH -1z,

B calcium ionophore = & 2 Mpadls

TR Lo IR IR 37°C 1T 1 48 preincu-
bate L7c#, calcium ionophore A23187 (Cal:
Calbiochem~Behring, San Diego, CA, USA) %
%27C 37°C T incubate L7z, €D, LTC, NiEH
BEw LTk Lk LTC, radioimmunoassay
(RIA) buffer (10mM phosphate buffer #1120, 9%
NaCl, 0.1% gelatin, 0.001M EDTA, 0.1% NaN,
wa&te, pH7.4) %, %7, LTB: WEREFICHL
Tk LTB,; RIA buffer (10mM Tris/HC buffer
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Fig. 1 The effect of Cal concentration on the
release of LTC, (upper) and LTB, (lower)
from mononuclear leukocyte (squares),
neutrophil (triangles) and eosinophil (circl-
es) fractions (10° cells) in 3 controls {op-
en symbols) and 3 asthmatics {(closed sym-
bols). The cells were stimulated with var-
jous concentrations of Cal for 20 min at 37°
C. Each point represents the mean value.
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Fig. 2 Time course of the release of LTC, and
LTB, from mononuclear leukocyte, neut-
rophil and eosinophil fractions (10° cells)
in 3 controls and 3 asthmatics after stimu-
lation with 1 pg/ml of Cal. Symbols as in
Fig. 1.
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Fig. 3 Correlation between the levels of LTC, (Left) and LTB; (Right)
measured by direct RIA and those measured by RIA after purification
through SEP-PAK Cj column and HPLC.

Table 2 Purities of mononuclear leukocyte, neutrophil and

eosinophil fractions

Purity (%)
Mononuclear

Group leukocyte Neutrophil Eosinophil
Controls (n=17) 99, 8+0.5 96.9+£1,9 92,32, 4
Asthmatics (n=46) 98.9+1,5 97.041.7 93.0%3.0
Non-steroid-treated (n=233) 98.9+1.6 97.0£1.7 93.1%3.1
Steroid-treated (n=13) 98.9+1.5 97.0+1.8 92,741.9
Non-steroid-treated with an attack (n=15) 99.50. 6 96.8+1.5 93.4+3.1
Non-steroid-treated with no 98.5+1.9 97.0%£1.9 92,943, 0
symptoms (n=:18)

Steroid-treated with an attack (n=6) 99. 01,5 96.4+1.3 91. 30,5
Steroid-treated with no symptoms (n=7) 98.64+1.6 97, 7T£2.1 94.524.0
Non-steroid-treated and atopic(n=13) 98,8+2.0 97.0%1.8 93,3+3.4
Non-steroid-treated and nonatopic (n=20) 99.0+1.4 96.9£1.8 93.04:2.9

Values are means-=+SD.
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Table 3 LTC, and LTB, release from peripheral leukocytes
in controls and asthmatics

Cell Controls Asthmatics
LT fraction {n=17) (n==46)

M 4,4%2.5 7,144, 4%*
LTC, N 2.3x1.1 3,52, 4%
(ng/10° cells) E 25,0416, 9 54, 5750, 4%*

M 4.4%2.0 5,4%3.1
LTB, N 23,271-6.8 21,7:6.6
(ng/10° cells) E 4,2+2.3 4,6+£2,6

Values are means®SD, *p<0.05, **p<{0.01 compared with controls, M=mono-
nuclear leukocyte fraction ; N=neutrophil fraction ; E=eosinophil fraction.
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FRERETIE, M, NEIUPEDOEHMET XTI B,
TRIEBIIER R LEBCHEEYL & Lz (p<
0.01, p<0.05% X8 p<0.01), A7 v A FIRERT
i, N, EoECRERIIERERCLLERCEE
wRLE (p<0.05) 2%, XEHEE OMICIEEEY
R inhotz,

M N E
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25,0+16,9 615464 2511135

Fig, 4 LTC, release (ng/10°-cells) from mononuclear leukocyte (M), neutrophil (N)
and eosinophil (E) fractions in controls (n=17), non-steroid-treated asthmatics
(n=33) and steroid-treated asthmatics (n=13). Values and line bars represent

mean=SD,
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Fig. 5 LTB, release (ng/10" cells) from mononuclear leukocyte (M), neutrophil (N)
and eosinophil (E) fractions in controls (n=17), non-steroid-treated asthmatics
(n=33) and steroid-treated asthmatics (n=13). Values and line bars represent
mean+SD,
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Fig. 6 LTC, release (ng/10° cells) from mononuclear leukocyte (M), neutrophil (N)
and eosinophil (E) fractions in non-steroid-treated asthmatics with no symptoms
(n=18), non-steroid-treated asthmatics with an attack (n=15), steroid-treated
asthmatics with no symptoms (n=6) and steroid-treated asthmatics with an
attack (n=7). Values and line bars represent mean-=SD. Stippled areas indicate
mean=+S8D of LTC, release in controls. *p<{0.01 compared with controls,

Wiz LTB, MRk, Pig. 7 waddokd, M, =6) ol T LTC, Bt Licsd, 348
N JUEQBET A 4 B E R, R b REIFBEC X% LTC, HEOHEIRD b h 73:
LD WTHAFEEZLRD Do, M te (Table 4),

G REBERNCELS LTC, HHaEOKRE H 7E-BISLTET PE-BRRLCETS

FEAT v A VEEHFORERISHNCOWT, £0 LTC, & &U LTB, ke
FEIMBEC X 0 /NRIFRE (n=9) B IOPRMAERE (o
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Fig. 7 LTB, release (ng/10" cells) from mononuclear leukocyte (M), neutrophil (N)
and eosinophil (E) fractions in non-steroid-treated asthmatics with no symptoms
(n=18), non-steroid-treated asthmatics with an attack (n=15), steroid-treated
asthmatics with no symptoms (n=6) and steroid-treated asthmatics with an
attack (n=7). Values and line bars represent mean-==SD, Stippled areas indicate
mean=+SD of LTB, release in controls.

Table 4 LTC, release from peripheral leukocytes in non-
steroid-treated asthmatics with mild and moderate attack

Cell Mild Moderate
LT fraction (n=9) (n=6)
M 8.2:+4.3 6.941.3
LTC, N 4.943.0 5,444.0
(ng/108 cells) E 88,3174.0 78,7+27.6

Values are means+SD, Abbreviations as Table 3.

Table 5 LTC, and LTB, release from peripheral leukocytes in
atopic and non-atopic asthmatics not treated with steroids

Cell Atopic - Non-atopic

LT fraction (n=13) (n=20)

M 7.6+4,1 6.4+3.5
LTC, N 3.6%1.9 3,93, 0
(ng/108 cells) E 66.3137.2 58. 352, 2

M 6,243, 2 4,4%2.3
LTB. N 21.4%7,1 21.6-£6.1
(ng/10° cells) E 4,7+£2.8 4.94-2.6

Values are means®SD. Abbreviations as Table 3.

BMERE Vol

37



SELRBORMIME RO LT Wk

=8
r=049
245 p<0.05
-
0
=
&
2 180+
z
o
£ .
X
[&)
5 3
80 . .
-, . .
o L]
~0'¢ ..'
o 500 1000 1500 2000

Eosinophil counts  (/mm3)

Fig. 8 Correlation between LTC, release from
eosinophil fraction and eosinophil counts
of peripheral blood.
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MR EVRE & 5 RS & O R 4 BT~ S5\ O S
ERDIehote, DX b, FMmoREsk, ek
I LU b oIRGB T 5 LTC, 2
AR B L LR SR R B S R R T
LTxY, LrdREHTI DML TS 2 2R
Shic, TOUWIL, FRRERETH 2 k0 ofline
Lo THBD BT LT EE v s, Susm
ROFRBREO LCHERLRL L ELD,

LT 7c¥® chemical mediator Wl MET S
BETHVCIIMHEH E LT, BRIE, # 126 it
fk, #i IgE Hitk, zymosan % L OiflIn & MR
Ve E-ENTHELOD, b0 Cal ok 5l
AR Ca 14 vERAZRD L E I TLeF 2
—EA2F, R chemical mediator dpgs:
BEHEAYBEREEL L0 LBH D, WAOLELMBED
PRI EMECH b, chemical mediator D tri-
gger MRE—TIWOT, BERITWHEEACIEE
WX EOFRSTPEMEERB 2 &, ¥, APgir
PR Sl SR i S S RIS ISR L i ek
DRWEOFEORHEHNE LT WS 2 2 S DTH
T, KPR CEIFRRONBAICH S Cal 2HWT
LT HEOBE % 1T - 1,

RMEMEMIREM, NKIOEORSENCHTBEE
T, FPRCE, EPMMERRE L. i,
7 7% FVBOWRING X - CRME Rt A b
12-hydroperoxy-eicosatetraenoic acid (12-HPET
E) s h, chAEmERoO LTB, #4im+
DLWV IERED, XU Cal Iz X AHINCC L /MR
B DS M D AT RSB EE IR bo LTCHHE
IS LD L OWED BBy, MR XoTE
WM EMIRY B0 LTC, %6 X0 LTB, JEltEnpE
EhHFHBEESEE L, MMED contamination
PIe TH T EARMMEmMAO LT HEeE & &
HIsBRELBTH D0 EELLNBLTH D,

“OUT Ficoll-Paque &R Percoll % v iz th
EROBK LD, gmEREM, NBSXUOE @ 3 4@
WAL, ZDX3RLTHE bR aeHEsE
purity W IM299%, N#97% 3 L OVE 7392~93% ¢
HY, WEHLLEEEAHOM, B IUREIHE
HeIbokA7rd FREOHE, RECEEREESIV
RECHTCOBRETH, M, NEXUEDENED
purity N7 L, LT MR kst % 475 &
Ttk L B,

T, APRETR, LT oFRchhl, Hiloas
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B30T bioassay, HPLC % L 0° RIA @ X 5 5N
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X SRS-A WERFHE X252, BEMERTSH
55 LWRREEME29), —JF HPLC /4fR# R X0
FREMEL, LA bEMHM OB MERELD, %,
RIA (R fEPMEE CREABR T % 2%, ZBARIG
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o LT 2ET 584t SEP-PAK Cis 7 F &,
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BEM, RECELTHAHEE SR TWAR, EIY
BoEJHERHD, Lnvl, AP0 X 5 il
BRI B o LT 2WET 58S, Mo
LT OE L Riey, TR TR 5 2ty
iR LA LIRS, HHBRORBREYET T direct 1©
RIA CRITEL 55 EF2b I TW520-8, SED
BEC 4, SEP-PAK Cis # 5 & & HPLC CHiliig
WEATF - TethD RIA ORIEE L, direct RIA DL
OMCBECHAEORMER L2 L X b, HEift
HR M OBE 2R < b R © ¢, direct
RIA EIET S EBbhie,

KEEMRBEEOENMAMRELEHED X 5 1F
HeM, N XOEOFMBSECHTT, Lhde
D LTC, 3 X% LTB, HHiE % RNt LcikE
& ETIioy s, SAE B BE ORM MR &
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B2, IFERR2 B0 LTC, % Cal itk »C
WE LT 5 2%, PIERRE T 23,514, 8ng/10°
cells, #HEM:MGRETIL 24. 6220, 6ng/10° cells ‘T
HMCEIRA SRR oo dd, BFEOD 8,357, Tng/
10° cells WHILEBRTTHEL Q0 LR T W B,
Wang 52013, K& RS O R i H Ek % B
HE L OSWHAMIREHTTT Calic X 5 SRS-A i
HERER B L, EEETELT, Wil 50
SRS-A WHEEERTGEL T s ML LT W5, R
FETHhohbOWE L ARHE, MBI E oo
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THELTWAZ EAREDBR, ¥bk, NAg@ETEY:
TH AR LTC, WHEHEO T2 1,
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BEEEIZ DWW T DM BT o o134 7t {, Weller
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hil-enriched fraction 2> 5B LTB, HHtRER MR L
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chemical mediator DERERE A MG 2 54, 1B
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WL LArTFes P 51341, predniso-
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BEERETIT AR E T D WEEMAE 2 bh,
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1D SESIWMEEE6R GEAT = 1 FEREHAE,
AT e A FEERIA) $ X UM E17E ORI
MmEREEROE © X b BB D, FHR (V)
B IOEBHRSE (E) €47, % 2 E% calcium
ionophore A23187 -THlEK (1xg/ml, 20 min) U7l
DOERERO leukotriene Cy % X0 B, MMk 8 %
direct RIA B CHIE L, TOBEHIZTOWTHEH L,

2) KELWBREOWMIR, FhEks X 0T
DOEFDD LTC, JEHkaE (M :7.124.4, N :3.5%
2.4% ZU'E : 54,550, 4 ng/10° cells) (2t n
i (M :4.442,5, N :12.3+1L1K5L0E : 25 04
16.9ng/100 cells) b L, HE O Y RDE (M :
p<0.01, N : p<0, 05% LO'E : p<0. 01),

8) JEAT w4 FEREMEBEOMEIR, ik
IO FEBRROASE D LTC, WMt Ik L
TIGHE LTt L (M : p<0.01, N : p<0.05
X OE :p<L0.01), AFws FLBEBED
LTC, RIS A bR, BB Fh &0
AR e o T,

4 FFAT R A FREBEOREER, HPiRE Lot
RSB O LTC, WHEREIRE & 2 mBIR C Ho
ol REUERED BE IR O BB LB A T
Lz (M: p<0.01, N : p<0. 0556 LO'E : p<0.01),
AT v A VEEBEOF RS X OYFHRAEO LT
Cy MEHED BIFOBECI Y B 2 RLE (p<
0. 05),

5) SEAHBBEOITHMERSE O LTC, M
ERM MRS & OB R OB Y T ot (p<
0. 05),

6) SEEMRBEOBYER, FAERE X ORI
ZED LTB. MR EREO R E OB aEE
e, ¥k, HELLURREOFEE LGN
Mot

7 Mk, SEERMBRERML & ik o LTC,
AR TIE L, ERELMBEL B L
TRDIH, O 1, HEEREOREBY MR
5 ETCEELRTREE 2 bhic,

FHEROER L, H2sEH AR EYSRE (19
884E 4 F, fli&), 13th International Congress of
Allergology and Clinical Immunology (19884E10
H, Montreu) R WTREL L,

BiaRboichicy, HHEE, MEMEBY ELE
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