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Studies on familial expression of basophil histamine releasability
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Background . Bronchial asthma is a complex genetic disorder. Although serum IgE level
and bronchial hyperresponsiveness are well known to be under genetic control, the influ-
ence of genetic factors on basophil releasability has been seldom studied.

Objective . The present study was carried out to investigate whether genetic factors may
influence the basophil histamine releasability.

Materials and methods . We studied 50 children, 32 with atopic asthma (AA) and 18
normal control (NC), and their parents. Suspensions of leukocytes were isolated and stimu-
lated with Ca ionophore and anti-IgE antibody. Then, histamine in the supernatant was as-
sayed by an automated fluorometric analyzer.

Results . Among the probands, AA children had a significantly higher anti-IgE induced
histamine release than NC children. In contrast, Ca ionophore-induced histamine release
was similar between the two groups. Ca ionophore-induced or anti-IgE-induced histamine
release was not significantly different between parents of AA children and those of NC
children. However, the maximal histamine release by Ca ionophore in parents had a signifi-
cant correlation with that of probands, whereas the values by anti-IgE were not correlated
between probands and their parents.
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Conclusion : We confirmed that basophils from patients with atopic asthma are character-
ized by a specific increase in IgE-mediated histamine release. The significant correlation of

Ca ionophore-induced maximal histamine release between children and their parents sug-

gests that genetic factors may play an important role in the control of non-IgE-mediated

releasability from basophils.

Key words : basophil, histamine, releasability, atopic asthma, genetics

A B

ol AFL FAHY 2AH 7 7R #
A7 B¢y or Fgdle DYIY. me
A olg AP wHAFE note] AMe
FAAY 2 e 77t Do, o8 F
3 o)5 AP WYr|AE F o WA
o 4 Sl

HEHY oley] AR 7|HA MY FAY
g ATEl dAdE F B8E (pheno-
type) & AR e, HA FE g o
3 Eo] IgE A& whEol d F Ue TEY
olEd, X ¥F AEaFE IEHAE Y]
3= &85 (mediator releasability)e] 7},
AR 4F ATAA BulEls s
EAA7] & 71829 w24 (bronchial res-
ponsiveness) 9] &7} F9] 4Zo] Fadju?.
FG7IFE gHl 2] vhgollA 4 B 4
Hog Whgdhe HWM Ee} o] frAlEta?,
G 27)4 vkl B4 W YET T
o] ZAU 2 MYH oz J&EE HAMY, EF
Azare g fedye d73 =
83 493 o).

71BA M4 9] fAPgel B ATFAA, olE
v} 7| BAANE L B HugdA 1§34
o] AU} ZF Ut A7} JEF AN
¥y & GEAE, HE I Aol HEsA
= AR, $739 al¥ve {AXY 4%

o] 93Peo] o Fasitin YFeA", £F
o i3 IgE ¥t % major histocompati-
bility complex(MHC) ¢} |#d fdYdo] &
A v} Uo?. 7B A g dFAA
X, 934 Boks oA AoPIARG 7
B HAYe] Ax&o] €3] w2, A}
g Aoz 3 AFlA AR 715
= Al 71540 visiA 71 BR ARG W
7} EA Jepdegnen, 7l@xgede] 4
Halo]l ERI=G. Ax Tx 78X A9
SAo) QloiA olEN ek MER JBA AN
o] A Hgo] FasHg B v} Tk,
oy s/ RE A felee] f
AE ol U AFE AY olFoiAA Wgt
t}. Marone S 2% %Aole] 3F7F 3|&
B falsd dig G, 43 Aol
e anti-IgE Ao AT TH7|T | 2B
#8%o°| intra-pair 4BTA7} e ¥4, o]
B4 Aol e AdEA7 glge] Busd
A Q7T 2 fElse] fAsFedel Al
AE e, NEEE ddo § AFF o
g P w3 A7 € vt gl 2
Az} §& WA Pole] FAZMA anti-IgE &
Al 2% 39717 3|2l {elwe] 71 4
A&7 GAH 11g13/-33} Aleld] A4 4
(linkage analysis)& £3, ©]9] #4 7I's48&
Hug b dop.

B Qe J1BRHA § olEd A e 2

— 629 —



—YK Kim et al. : Studies on familial expression of basophil histamine releasability —

Aol Fo§F BRI 397 F 32l HE%s
9] 7 RS AR s &
olEdy AN@olst Y Lofe dEA
(proband) 2 AA&} o537} o8] RuEe
deg 47| s2E frElsd A3,
el xe] P71 S=e fElwe ¢E
e BN 7T d2ElR REls
o] IHe fAHQ Y| FaAE Hrlsin
5 Lo

Oy % ¥

1. ATFCh4

Mg B AolAE WER 2olF ol
4 ZBR Y] Ar|F IS 3293}
AR =T 188E Aoz, ol durlEn
oA 28l fElse FPAG. olEy
A HAPol= oz AYAHY HAFA
(713, AY, TFTR) 0] orA, W%
AAE o]4-31 7193 78R £3%0] FHH
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Table 1. Characteristics of probands and their parents

dosimeter W€ 23l PCyo] 25mg/mlo)
310, 2 FRIFHAY. E£F JAUAA=s§E £
T 147119 Fa FJUK] S HRpea}A
A& 53, Dl £ 2 o) e L
Ag BYY oot AN d=2Fe 3F
7] €E2718 3 T o=y FPe] 3
go] glodA|, MelEd {UAI"AA 78R
o] vEbR] @k, 4371 sl g mj
DA E Ayt $A4Y AokEelRith o)Ee]
F2 F 39717 32eRl {eElse FA34 F
A% FRE, olEdA M fole] K 299, »
307, F4dzTe ¥ 109, » 18%o|3it).
olEN Y APt FYNZEZ ¢ olE F
zol 9%, 44|, Y % IgEX& Table 134
2. YEATE AlololA A, Fule Aolr}
UAL, F-2E AloldA A9 lol= At
83 ZF IgEX= olEdAY M @okE (n=30)
o] Az (n=12)E} {3}A (p<0.01)
93, olEA A Fole] RN E FAYR
79 R vl foER|= WA & A
3}(0.05<p<0.1)& BYP}.

Atopic Asthma

Normal Control

Probands
Age*(years) 9.9 (7-15) 9.8 (7-14)
Sex(M:F) 21111 11:7
Serum IgE**(1U/ml) 389.0 (147.9-1023.3)* 49.0 (12.0-199.5)
Fathers
Age*(years) 38 (30-48) 36 (28-51)
Serum IgE**(1U/ml) 125.9 (31.6-501.2) 131.8 (38.9-446.7)
Mothers
Age*(years) 36 (27-47) 34 (26-50)

Serum IgE**(IU/ml)

165.9 (38.0-724.4)

74.1 (27.5-199.5)

* Median (range)
** Geometric mean (Range of 1 SD)

*+ Statistically significant (p<0.01) compared to normal control
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2. A7 F2ED RSeS| HF'

1) 9¥7 $R £

7] A3t Aol 20 mlE AHE3ld
0.1 mM EDTA 1 mle} E%1(6% dextran-
2% dextrose-0.9% A&EA44) 25 ml7t &
o A= AIEH 2709 24z FYE 10 mle ¥
of T F A0A 9087 2 FAA AT}
A3o] EF-NEL-Y4T FRAE OE B
&713, 4°C, 300xg2 87 YA sl 4
9 wEa, o]& 4CoA 0.1 M EDTA &
Al 4 mlo} A¥HLRT 0.125 mlE A3
9k PIPES(P-9291, Sigma)-AEDTA &
o 10 miz A3z, 4 ClA 250xgz2 8&-71
fAEEE  4E2HE W@ Fo PIPES-
AEDTA #3402 oA A¥sdct. oA
T 4CoA 250xgZ 8E7 485
PIPES-ACMD(0.03% albumin, 0.1 M Ca**,
0.1 M Mg**, and 1% dextrose) 494 0.1
N HCl# 0.1 N NaOHE& A}Mg-3ld pHE 7.4
2 gk PIPES-ACMD ¢hgo g 1919 o
5ml A9 397+ FRAE HEdh

2) Ca ionophore ¥ Anti-IgE =) ¢J%

ZE7IT sl2El fElF

PIPES-ACMD €389 0.7 ml7} 89 &
5 ml F2EP & EFH 97T FHY
0.2 mAL ¥, U § =59 Calcium iono-
phore A23187(Sigma) ¥+ anti-IgE &)
(Sigma) 0.1 ml& #Hr}sla, 37°C uwut 4%
710 1587 wARTh ol 4TCA
700xg2 3083 9y s AEde de
o 32ElRlE MAAIFI7] 98 55% TCA
0.1 mlE ¥718ld Q3 20CAA ¥5 a3}
At} sl2eplg FA8ACE 3 2ER 2D H
2]%5& anti-Igk 4l PIPES-ACMD 0.1 ml
& Wtsld AL, 32EW FRalee
AEE &HAA 38 Ca ionophore:
PIPES-ACMD ¢t=g9o 2 1, 3, 10uM/L9]

EEE BA3to] AMS-EI anti-IgE §H&
goat anti-human IgE& PBS& oj&3le 1:
109] =2 3Nl P& 70CHA Y ra
81ty 4¥3Y PIPES-ACMD @380
2 247} 1:1,000, 1:100, 1:10¢] & 3AE)
of A3t

3) 3|2l & &3

3% 239 AASf 1500xg2 1587 94
BT F 434L Bl A% ¥yes
Z4389th. & A9 butanold& AHrishe] &
7423 1] & 3] 2ElRE butanolg2 $38}a,
AA7 EF 3YE AVEA 84 Fele 7]
A4 B2 2eEa, F1E AuEs =4
A4 e 3719 34 HeElx, 712 A
butanole] 0.1N HClz} n-heptaneg H7lsiy
ok ZAE oA 29A EE71E AURA S8
A A E &8l L712)3MA1A T, o-phthal-
aldehydeE H7lsl HPEAL FHNN £
phosphoric acid2 Y38 A7 ¥ ¥ &
712 F33At % oI2E KA (%
net histamine release)& [(A¥A 3|2l
el -Aa s2e &)/ (F S|2e-Ad
Al £2])Ix10002 ARl n'®, oy
9] Ca ionophore & anti-IgE &= ¢]
@ % w2eh 2l B4 HE BE 44
€ Ho| 3|2l f2)5 (maximal histamine
releasability) o2 % 2]3}3c}.

3. BAIEY

EA R4 Student t-test®} Pearson AF#
E4& AMEh 1 A p<0.0501 £
oz frosivtn 3.
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a4 i

1) X4t = (normal control: NC) 20}
o} olEI|AN #M4|(atopic asthma: AA)
Eote] 7|7 3|I2EIR FElS

Ca ionophore 7}3d] % 5Q717e) 82
EM &2l 1uM/Le) $&=dA NCe= 14+
1.1(Mean+SE: °]3} Z&)%, AA& 1.2+0.
7%, 3uM/LeXe= NCe 10.0+24%, AA
= 7.2+1.8%, 10uM/LoiMdE NCe 416+
4.7%, AAE 47.2+35% =24 RE FEoA
= 7 folF Aol & BojA] ggten, Y
fese 2E tialA 10uM/L A5 28
UelGA, o]R =¥ {9 Xjol& Holx| sk
o} (Fig. 1).

Anti-IgE 2] 2% 3F7T 2R
f2l%e 1:1,0009) x4 NC+= 1.1x1.2
%, AAE 10.11+2.4%, 1:1009M8+= NC&
7.8+£2.8%, AAYX 31.2+3.6%, 1:10dM&
NCE 17.1+4.7%, AAE 4281+43%2- &2
E x4 5 F3 f2 ¥ xjo] & (p<0.01)
Bnyon, Hdg #2152 NCA 18.1+4.6%
(5= 1:1,00094 29, 1:100¢4 19, 1:
10914 15%), AAdAN 44.7+43% (5=

O Normal Control (n=18)
Atopic Asthme (na32)

% Histamine Release

10
Calcium ionophore A23187 (uM/L.)

Fig 1. Comparison of basophil histamine release by
Calcium ionophore A23187 between normal
control and atopic asthma.

1:1,000014 19, 1:100¢)4 5%, 1:100)A
26 ) 22X FA| F 0 /- § 2o & (p<O.
01) ¥¥}(Fig. 2).

2) Hah =7 2ofe $(NCH )2t olEm|
A M4 glole] R£(AAR)S BHT|T 8]
2ER REE

Ca ionophore *}=d) 23t g7]|79] 3]~
B false 1uM/LY FEdA NCHE= 2.8
+1.4%, AARE 0.7£05%, 3uM/LAAME
NCH= 11.6+£4.0%, AA¥E 7.2+2.3%, 10
pM/LojA= NCEE= 47.0+6.8%, AARE
40.9+3.3% 22X EE FEAA F £ f9
3 Aol & HolA| fted, Hd feled NC
FojlH 48.6+£7.0% (F=E 3uM/LolA 149,
10uM/LolA 99), AARAAE 41.7+£3.4%
(B=E 3uM/LolA 1, 10uM/LolA 28%)
24, o] E3 K AolE Holx ittt
(Fig. 3).

Anti-IgE A=) & 3H7IFY S2EN
5L 1:1,0009 FxoA NCHE= 55+1.
7%, AARE 5.2+1.5%, 1:10094 = NC¥
= 16.0+4.5%, AARE 258+3.7%, 1:10

i
- L mrm
50 [J Normal Controi (nu18) !
Atopic Asthma (n=32)

30 1

201

% Histamine Release

101

1:1,000 1:100 1:10 Maximal

Anti-IgE

Fig 2. Comparison of basophil histamine release by
anti-IgE between normal control and atopic
asthma. Values represent Mean + SEM.

* % :p<0.01
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M= NCH+= 23.2+6.3%, AARE 419+
5.6%, A #2l5-& NCH¥+= 23.2+6.3%(%F

= 108 2SI 1:10), AARE 42515,
5% (F=E 1:1,000004 29, 1:1000)4 19,
1:10914 269)=2A 1:1,0008 1:1009] &%
M F F3 FAF Aolzt §llx, 1:10
I o fElFdAe FIAE S3AR AA
o4 NCRET %& 78L& RYH0.05<p
<0.1)(Fig. 4).

[ Father of Normal Control {(n=10)
Father of Atopic Asthma (n=29)

201

% Histamine Release

1 3 10
Calclum lonophore A23187 (uM/L)

Maximal

Fig 3. Comparison of basophil histamine release to
Calcium ionophore A23187 between fathers of
normal control and those of atopic asthma.
Values represent Mean +SEM.

w
_ O Father of Normal Control (n=10) !
Father of Atopic Asthma (n=29)

1:1,000 1:100 1:10
Antl-IgE

Fig 4. Comparison of basophil histamine release to
anti-IgE between fathers of normal control
and those of atopic asthma. Values represent
Mean +SEM. * :0.05<p<0.1

3) 4 ti=F 2oi2] 2(NCR)e} ofET|
A A glojel R(AAR)S S7 | 3
2E8 #els
Ca ionophore z}=¢l] 9%t 3Q7]79 3|
Bl fElse 1uM/Le FxdM NCRE 0.5
+0.4%, AARE 1.1+0.4%, 3uM/LAA =
NCEE 12.0+2.8%, AAR: 6.8+1.4%, 10
uM/LelA= NCRE 45.3+4.9%, AARE
39.1+3.0% 24 BE FxolN F 27l #9
g AlolE BolA) ggten, Y {5 EE
th/dell Al 10uM/L 459l of8] Uepten, o
A EF ¥ 2}o]7} fIitH(Fig. 5).

Anti-IgE z}=of 93 3] 2Ehl f2l5e 1:
1,0009] sxdA NCRE 50+3.8%, AAR
= 7.84+3.2%, 1:1009A &= NCRE 19.2+4,
9%, AARE 22.1+3.9%, 1:1094& NCw
= 29.9+£6.5%, AARE 344+4.7% 8N »
T FXoA F Z30e K7 Aol g Holx]
kon, Hd #alse& NCRIA 33.8+6.6%
(FExe 1:1,000004 29, 1:10914 1649),
AARA 38.3+5.0% (F=+ 1:1,000004 3
9, 1:10004] 49, 1:100)4 23%)2 {93
Zto] 7} g1Rith(Fig. 6).

807 O Mother of Normal Control {n=18)

Mother of Atopic Asthma (n=30)

&

3

% Histamine Release

10 Maximal
Calclum lonophore A23187 (uM/L)

Fig 5. Comparison of basophil histamine release to
Calcium ionophore A23187 between mothers
of normal control and those of atopic asthma.
Values represent Mean + SEM.
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4) @8 & IgEx|e} Anti-IgEoll <8t Acy
Felse| Aaka

NCZ3 AATE §AHA, & Lz} AAA
8A % IgEx9} anti-IgEd| 23 Hof 3)~%}
9 el YAWAE FANG=, o) F 3
FAloldle feldt AdEAE YUY (r=
0.56, p<0.01)(Fig. 7).

T ddREe] £ 9 oy A7 8y 3
IgEX|2} anti-IgEe] % Ao 3 xRl fal%
o] FHEPA =, ¥ 9 2A 42 {7 A
WAE JehlA fAcH(F-: r=0.23, p=0.
25; 2. r=0.01, p=0.96)(Fig. 8).

[ Mother of Normal Cantrol (n=18)

507 &2 Mother of Atopic Asthma (n=30)
§
2
e 0
£
[
g 2
T
R 10

1:1,000 1:100 1:10 Maximai
AntiigE

Fig 6. Comparison of basophil histamine release to
anti-IgE between mothers of normal control
and those of atopic asthma. Values represent
Mean + SEM.
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* Fig 7. Correlation between maximal % histamine re-
lease by anti-IgE and serum total IgE in
probands. There was a significant correlation
(r=0.56, p<0.01) between them.
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Ca ionophored] &% Hrjl 32l fals

< SUAED oY R AloldA foF Ag
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g

g

F

o
L
.

.

8

b4 ]
© ry)
o o leco e ©
0 T T T 1
1 10 100 1,000 10,000
Total IgE (IU/m)

Fig 8. Correlation between maximal % histamine
release by anti-IgE and serum total IgE in
parents of probands. There was no correla-
tion in fathers(r=0.23, p=0.25) or in moth-
ers(r=0.01, p=0.96).

100 1 * : Father (re0.21, p=0.20)
© : Mother (r=0.47, p<0.01)
7 Total (r=0.37, p<0.01)
g § w- ) ’
1 ' do
g 2 60 : o o : ©
52 hd (;o ce *® ° o .' ee .
L] o e ©
% g ° e © ° t % °o [ R4
- L
RE 40 - ° °
g 5 . °, @ :
. ° e ®
3 S I
20 LX) Q °
> ° s °
2
° ° . °
o
0 T T T : "
0 20 40 60 80 100
Maximal % Histamine Relsase
by Caicium ionophore (Proband)

Fig 9. Correlation of maximal % histamine release
by Calcium ionophore between probands and
their parents. There was no correlation be-
tween probands and their fathers(r=0.21, p=
0.20), but a significant correlation was found
between probands and their mothers(r=0.47,
p<<0.01) or parents(r=0.37, p<0.01).
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¢ : Father (r=0.20, p»0.24)
o: Mother (1=0.17, p=0.28)

100 7* Totel (r=0.18, p=0.09)
. "
° L ]
L]
ool
&’g %o L ® . °o o°°
£5 o * o .’
sé . . o, .
w . *
%i ° «* °9%
RE 417, .
ix ° e
ES ° .
E- 20 1 o . °
g ° -] [ -]
Q
0 » P 1 |
0 20 40 60 80 100
Maximal % Histamine Release
by Anti-IgE (Proband)

Fig 10. Correlation of maximal % histamine re-
lease by anti-IgE between probands and
their parents. There was neither correlation
between probands and their fathers(r=0.
20, p=0.24) nor between probands and
their mothers(r=0.07, p=0.26).

3 o]E9 B AojdAE o7 JUBAE
ERAATH(r=0.47, p<0.01). o]& B2 & 3}H
A BSHE dx YaAET RrAlold s 49
3 ARBAE BYHr=0.37, p<0.01)(Fig.
9).

Anti-IgEdl] 2|% Hoj 3|2el felee &
BT o|B9] B, E= B Alold AABAE
Vel A @9kt (F: r=0.20, p=0.24; 2. r
=0.17, p=0.26), o|E9] R2E FIAA B
& = YHAAET RrAlol N E §o8 Ag
#AE JepiA @gkoi(r=0.18, p=0.09)
(Fig. 10).

a @

Q)T B2EH el WYL TR o}
£ A8 FUPF FAB PO,

TH7T MEEH] 2Tl wet FA1Y iyt
€9 53 34E sk s E 42
a3, vYxele g wx gYouny 3
H 2 7 denz A feluge 4
Tt AoA Fa3 A¥H 2o},

TYITERE A {8 AT
Ao g, Ca ionophore= H|HAEH 7|Ad 2
& & 27|9AE 33l fHPe Fup
BEy APg 2N ®, anti-IgEE H
Sol¥olut HHEA side o3 F M Eutel
IgE-Fc #8&480] 7128 A3 39 33
A& FRIANG. & AT TE7)F 3
2B fE|AEe WY RRgdo g sy,
Howarth 5& #% & 3| ~elle] 98% 7} &9
TAA fEiE EE7 70 R F e B
& 2R3 e 3o A ¥ely 2 bl glon®,
wEy 8 A3 s 39717 AN s A
9 frelsg wdditin g Qo

¥ A+ 2 anti-lgEz AFH G717 3
2Bl fEle AVHA] BE BRA, olEA
A FolFoll A FNZFH} ouiglA ok
(Fig. 2). olx= A9 £ dAvalee Ax» 9}
FAreR, AA dAAEAA anti-IgEel 2% H
d 3|2elR feElot ¥ F IgEr} Rod Aw
BAE JetgegN(Fig. 7) ofEdA A4 d
A anti-IgEe] 9]¢ 3|2elR fale] ke, ¥
A % IgEe F7Pt & 89002 eI AL
ojujgtl. Marone 52 dAZd| & 3G7)
T S|2Ef fEwd WIE dFshs HA)
A, 204] ©|3le] AN E anti-IgEd] 2%
2B frEle] 8% & IgEX|9} v
B vl i, B AT Ade oo} dXi).
ofEx]d M2 §olo A anti-IgEe]| 9% 3 A€
1 fElwe] 71 olEn HEQN EE H4
o] BAUA ) A= = o] AE®, B
AT Ak, HAT LoldiE, A9 B2 &
ol ol ANE e BHAdo] UsE
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AJAbgc)

Ca ionophored] 2% 3|2elRl f&l5& of
By A ol AYNETAAM A7 A=
A %7t 71 mel, FRe 4 2
"o, & FEAA F Fe FA® Hel=
AU Hd 32l Rl F Fe Ao
& HolA| Y3t o] s thE RuEshP gl
£ Az 5o A Ao} fARBIH. mabA
Ca ionophored)] 2]% & H7|t=HE9] 3|AE
9 fele olEy T Ao ERAReR= A
ol g8 & & U

olENA H2|gole] Heo} AR F A
ojo)A Ca ionophored] oJ% 3|2ElRl f#&l%
< 4 3x Be o el feElwdA, F
T zpo]E Holx| ¥k anti-lgE A=
o 9% #elee, 1:109 wx= o fels
A E okEIA HAFolo] Holi FAhzT
9] R Hjg] & FYE HYou, YE T
dAs F 2 Aol& HolA| &t

olEMA HaPole] wo} FANFF B A}
oldl M= 2zt ¥=¢] Ca ionophored] 2% fa
3 Ao fElFolM F Fel Aolg HolA
%9k anti-IgE 2= 9§ felee 7 =
e g fsdA T o] dEA st
olEmA M4 Folo] FANE FPNZFY B
o wjs) ¥4 F EX7L foJ3tA F7i=o] A
L= BT anti-IgEdl 9% AV &
o] FARTe] B} Ao|§ HolA] ¥
AL, daAEdAshs g8 FRAME 44
3 % IgEX|9} anti-IgEd] 2% 547]T 3
2R )57l AauArt g7 dees A
ZtEw, ole 204 ol ARldA ¥ F
IgEX]2} anti-IgEdl oj§ 3H7)+ |28 &
25| 4auA 7t gl Marone 59 BHu*
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