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EIREWTIBZ LITTERNVWEEDRAS,

Fi, TUAX—BEMFEFROHE
REERAY IgE BE L BRRER &L T LD
MBI LW, Zo—FE LT, s
WHEET S IgE LR/ EOREE2RE
T AR~ DOEF (B IgE FLi&LHT Fe ¢ RI
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WENEITDIGED Fee RICHES L, &
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RLU OENREMT 5 Z EB™5hoTz, L
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#z1
RBL-2H3#RA N5 R 7 = 7 # > b ® B -hexosaminidase EERE it H

Stimulation RBL-2H3 RBL-hEla"'  RBL-pCI”
Control 1.07 0.50 1.25
Human IgE (1.0 pg/ml) /anti-human IgE 1.21 3.91 1.09
Human IgE (0.1 pg/ml) /anti-human IgE 1.15 2.75 1.11
Mouse anti-DNP IgE /DNP-BSA 18.91 13.34 20.75

*! human o-chain cDNA transfected cells

2 empty-vector transfected cells

RBL2H3 Ml F T AT =27 2 b2 1.0E3 01 ugml Dt b IgE 7213~ X
L DNP IgE (2 &Y 37°CT 3 BEfEIREL. 10 g/ml DFL b IgE HUEE /=1 DNP-

BSAIZX VR LTc, BMEIX 2 EOFEIETH 5,



#2
AFED RBL-2H3 Ml F T > A7 = 7 # > M D B -hexosaminidase B2 i H

Cell line Control Human IgE/ Mouse anti-DNP IgE /

anti-human IgE DNP-BSA
RBL-hEla-2B12" 0.85 16.16 10.11
RBL-hEla-1G4™ 0.56 12.29 20.15
RBL-hEIa-1C10" 1.01 14.19 14.31
RBL-pCI-1C5 0.45 0.31 11.56
Wild-type RBL-2H3 0.77 0.54 21.08

*! human a-chain cDNA transfected clone

"2 empty-vector transfected clone

FHIZR LT 4D RBL2H3 Il b T 0 R 7 = 7 # o b B L OBFAH RBL-2H3 4
f2% 1.0 £721X 0.1pg/ml DOt b IgE £/~ 7 AH DNP IgE 2 X ¥ 37°C T 3 B
BMEL. 10ugml Ot b IgE FAEE 721X DNP-BSA (2 XV #IE L7-, % 2 H
DIEEMETH 5,
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IgE FUERIBIT & v HIB L 72 BEOMRER Ca®' iR & % fura2 AM B X UMD 6 E
a2 AWTRET L,
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N

[EC] [PM] [IC]

IgER o . sp1 Ec1 TML 1c1
SP2 EGFR (170 kDa) EC2

C!

IgE/EGFR-1 (105 kDa)

=SP1 +EC1 +TM2 +1C2

IgE/dICR-1 (50 kDa)
=SP1 + EC1 + TM2 + IC2'

IgE/EGFR-2 (105 kDa)

=SP1 +EC1 +TM1 +1C2

IgE/dICR-2 (50 kDa)
= SP1 +EC1 + TMI +IC2'

7
HRET A TR OENK

FRFFETIE, BRI 4ATBOF A TEREEZER L, TXTOFATZEMED
T FNARTF R (SP) BLOHIRES KA A2 (EC) X Fce Rl c HRTH B, 4

BirEnEh, HMIREEE A2 (TM) OBE¥%, BLUOHIIAN EGFR KA A

(IC) DHENRELR->TWVD, IC FAAL VERERWLDRRFIT 4T ar ba—
NELTHWS, M. Furdh—E AL,



(bp) f

8000
3000 '
2000 | 2314
1500 1708
1000 ¢ 694
600 |
636

200

X 8
SOE IEIZ & % % A T2 /B LT D/ER

t h Fce Rla 8 ¢cDNA (1;636bp) 3L Ut h EGFR cDNA (2;1708bp) @ SOE
PCR Wi % AV T SOE 21772 o7z, BRIDF X T 554K IgE/EGFR ¢cDNA DA

A% 2314bp (3) . 600bp fHEDRIARIIIARH, 4133 OMBEA FA A 2 RE
L7-% &k (IgE/dICR) T, VA XX 694bp THD, M; HFV A Xv—Hh—,



M IgE/dICR2 M IgE/EGFR2

- | 085 bp

9
MRBEEERAA B Fce RIcHETHIZF A SZSHREBEFOESR

PCR »DVMISOEEIZ K VFAM L7, MRREEBE FA A VB Fee RIo HETH S
¥ A TR IgE/AICR2 1 X OV IgE/EGFR2, BRI TR LTS5 <—Ic LB
PCR E# (ZhEh 685bp 33X 112,305bp) % 1%AGE XV pBEL-, M; B F
YA e —t—,



Vector IgE/dICR1 IgE/EGFR1 IgE/dICR2 IgE/EGFR2

IgE (-)

Vector IgE/dICR1  IgE/EGFR1 IgB/dICR2  IgE/EGFR2

IgE (+)

10
BREX A TZREOMIBE~DHEIE L  IgE OFA

HLR-Elk1 #IfGIC A~ X —D & (a, f, k, p) . IgE/AICR] (b, g, 1, q). IgE/EGFR1 (c,

h,m,r), IgE/dICR2 (d,i,n,s). F72iIgE/EGFR2 (e,j,0,t) DELEFEEALT
30 BRREIIZ, 0 (a-j) J5E 200 (k-t) ng/ml Dt bk IgE Z—Me (18 BRI L7,
2% FBS %%¢e PBS T2 [HI¥# L. FITC E#iiL b IgE A CREDE, tEA

U—PERMESIC TBIE LT,



Vector dICR1 EGFRI1
A (kDa) 1 E 2 3123123

105 IgE/EGFR-1

IB: FeeRlio
IgE/dICR-1

B
IB: EGFR

C
IB: pEGFR

(pY1968) 1

D
IB: MAPK

E
IB: pMAPK 44/4
(pT202 / pY204)

1: control 3: IgE + anti-IgE (10pg/ml)
2:IgE (200ng/ml) E: EGF (100ng/ml)

X 11
DxREZ Ty MIEBAFRATSEREEZNTD S T FIREDENT

HLR-EIk]1 HEBRIZ Y # —DF, IgE/dICR] £ 721X IgE/EGFR1 7’7 A K% v
A7xZ FL, 0J5F 200ng/ml D& + IgE T 18 BEEEAES. 100 ng/ml & b EGF
F7213 10 ugml OHLE b IgE FLET 37°C, 10 EHIE L=, MiE% 1% Triton %
SRR TR L, SHEmE 1 L — 572V 15 upg Tl T SDS-PAGE IZ
XVkEILZ, ZHEPVDFIRICZay b L, BIFITRLEZEHE (X1000) &
HRP B IR FiE B L UL AERFEIC L VR L 7=,



1gE/dICR

14
12
10 |
S s} 00ng
55 200 ng
é 6T B 400 ng
4 -
2 -
0
control (IgE 0)  control (IgE 200) a-lgE (IgE 0) a-IgE (IgE 200)
1gE/EGFR
14
12 F
§ O0ng
.3 83200 ng
o
z 8400 ng

control IgE 0)  control (IgE 200) a-1gE (Igk 0) a~IgE (IgE 200)

X 12
HLR-Elk1 HHIED ¥ A 7 Z R EBEFEALEORS

HLR-EIk1 #iA@IC, IgE/dICR1 (EB¥) F7iX IgE/EGFR]1 (TE) O75 23 F%#K
WORLIEE, VR =233 RIZED TR 727 b LT, 30 BERE#E. 200
ng/ml & k IgE 2% LT 18 BREIH%IC 3 BB LZB-& D RLU 2R L7,
T — &% 2 EOERDEHIE,



anti-IgE (=)

25
20 |
~ 0o
8_ 15 26
X 20
; 10 60
g 200
5
0 A
Vector IgE/dICR IgE/EGFR
anti-IgE (+)
25
20 |
~ 0o
815 | E6
X F120
é 10 60
8200
5
0

X 13
BHEX A T ZREREMPELO RLU Dt b IgE ~DEBEEREME

HLR-EIk1 #EfgiZ, IgE/AICR1 (EEB¥) F£72IXIgE/EGFRI1 (TE) # o7V R 7=
FE30BERI L V. RHITRLUZBE (ag/ml) O b IgE ZHEM LT 18 BRRIEIC
Pt b IgEHEIC L D 3 EEEREEZIT R 2B EORLU 2R Lz, T—#Iid4[H
DEBROYHEL SD,  (*p<0.05, **p<0.01)
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Abstract

To investigate the biological activity of various polyunsaturated fatty acids (PUFAs) on the allergic reaction, we examined the
effects of six PUFAs and two saturated fatty acids on calcium response and degranulation from rat basophilic leukemia (RBL-2H3)
cells. Between 20 and 40 pM of six PUFAs (-6 series: arachidonic acid [AA, C20:4], y-linolenic acid [y-LN, C18:3] and linoleic
acid [LA, C18:2]; w-3 series: a-linolenic acids [a-LN, C18:3] and eicosapentaenoic acid [EPA, C20:5]; and o»-9 series: oleic acid
[OLE, C18:1]), or two saturated fatty acids (stearic acid [STA, C18:0] and arachidic acid [AD, C20:0]) were used to examine the
effects on calcium response and degranulation from RBL-2H3 cells. Calcium response was monitored using the fluorescent
calcium indicator fura-2, while degranulation was monitored by measuring histamine release from the cells. Three ®w-6 PUFAs
(AA, a-LN and LA) dose-dependently increased the cytosolic free-calcium concentration and histamine release from RBL-2H3
cells. This phenomenon was specific to the @-6 PUFAs, the @-3 PUFAs (a-LA and EPA), ®-9 PUFA (OLE) and the saturated fatty
acids (STA and AD) had no effect. The increase in the cytosolic free-calcium concentration caused by the w-6 PUFAs depended on
the existence of external calcium, cell viability and the cellular IP; levels remained unchanged throughout the experiment. These
results suggest that -6 PUFAs work as direct mediators of calcium signaling pathways in RBL-2H3 cells.
© 2006 Elsevier B.V. All rights reserved.

Keywords: Polyunsaturated fatty acid (PUFA); Calcium response; Degranulation; RBL-2H3 cells; Histamine release

1. Intreduction acid (EPA) by 6-6 desaturase and is then further con-
: verted to docosahexaenoic acid (DHA). Recently, ®-3

Linoleic acid and o-linolenic acid are essential fatty acids have attracted a great deal of attention
polyunsaturated fatty acids, the former a ®-6 and the because of their anti-atherosclerotic, anti-inflammatory
latter a -3 fatty acid [1,2]. In mammalian cells, linoleic and anti-allergic properties [1,3,4]. Many in vivo ex-
acid is converted to arachidonic acid by 6-6 desaturase; periments have suggested that diets containing large
a-linolenic acid is also converted to eicosapentaenoic amounts of arachidonic acid and the fatty acid pre-

: cursors of the -6 family might promote atherosclerosis
""""""""""""""""""""""" and inflammation, while diets containing a high amount

* Corresponding author. Tel.: +81 3 3700 1141x243; fax: +81 3 3707 . : o
6950. of ®-3 PUFAs might protect against these conditions

E-mail address: rteshima@nihs.go.jp (R. Teshima). [3,4].
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