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Leukotriene E4 receptor in human nasal mucosa-the role of GPR99 and the clinical
application for upper airway diseases.
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The cysteinyl leukotrienes (CysLTs) are lipid mediators that have been
implicated in the pathogenesis of allergic rhinitis. CysLTl receptor is sensitive to the CysLT1
receptor antagonist currently used to treat allergic rhinitis and asthma. Recent studies have begun
to uncover receptors selective for LTE4: GPR99. To clarify the expression of GPR99 receptor in human

nasal mucosa, we investigated immunohistochemical localization of GPR99 receptor in human nasal
mucosa, and intracellular calcium influx in vitro. The immunohistochemical study revealed that
vascular smooth muscle and vascular endothelial cells showed intense immunoreactivity for GPR99
receptor. LTE4 caused a rapid increase of the intracellular Ca2+ concentration. Both CysLT1 and
CysLT2 receptor antagonists did not affect the LTE4-induced intracellular Ca2+ response. These
results suggest that a potential third CysLT receptor such as GPR80/99 receptor may contribute
LTE4-induced activation of nasal vascular cells.

E4 GPR99 P2Y12



Boyden
(CysLTs)
3) HUVECs
CysLT1 Ca2+ Fluo-4
LTE4
CysLT1 CysLT GPR99
HUVECs  GPR99
CysLT1
LTD,>LTC,>LTE, CysLT2
LTC,=LTD,>LTE, CysLT
CysLT2 , LTE, ) GPR99
LTE, 38kDa
GPR99
GPR99
GPR99 LTE,
(Shirasaki H et al.Auris Nasus Larynx
2017 )
3 CysLT
GPR99 Ep
LTE, v v
GPRO9 in 4 / -
vitro 1} o,
: V"
v \Y
b
1) GPR99 v
GPR99
GPR99
DAB ep
2) (EoL-1 ) butyric g %
acid IL-3,1L-5,GM-CSF Scale bar=500u m
LTE4




(EoL-1 ) CysLT
CysLT

LTD4

CysLT
LTE4
GPR99
(Shirasaki H et
al .Heliyon 2017 )

(HUVECs) LTE4

CysLT
CysLT

GPR99 3 CysLT

Shirasaki H et al.
(AAAAD

(%omax)

60 1
P=10.64
50 1
40 1
30 1
20 1

10 4

0 -

+ + + +

LTE,

- BayCysLT, MK571 4 BayCysLT, MK571
n

1 pM tpM 1pM 1pgM  1pM

(HUVECS)
LTE4
CysLT1 MK571
(BayCysLT2)
LTD4
CysLT

CysLT

GPR99

GPR99 in vitro

LTE4

2 4-2 6HEFIZATH = “

E4
P2Y12 "
LTE4 P2Y12
LTE4
P2Y12
GPR99
GPR99

LTE4

Shirasaki H, Kanaizumi E, Himi T.Expression
and localization of GPR99 in human nasal
mucosa. Auris Nasus Larynx 44: 162- 167, 2017.
DOI: 10.1016/j.anl.2016.05.010

Shirasaki H, Kanaizumi E, Himi T.
Leukotriene D4 induces chemotaxis in human
eosinophilic cel line, EoL-1 cellsviaCysLT1
receptor activation. Heliyon 3: e00464,2017.
DOI: 10.2332/allergolint.12-OA-0496



Shirasaki H, Saikawa E, Himi T.
Expression of GPR80/99 receptor and
leukotriene E,-induced intracellular
Ca* response in human vascular
endothelial cells. 2018 AAAAI Annual

Meeting Annual meeting.

17-19

Shirasaki H, Kanaizumi E, Fujita M
Sekioka T, Himi T. Effect of Cysteinyl
Leukotriene Receptor Antagonists on
Leukotirene D4-Induced Chemotaxis of
Human Eosinophilc Cell Line, EolL-1
Cells. 2016 AAAAI Annual Meeting Annual

meeting.

E4

€Y)

@

®

SHIRASAKI Hideaki

30260772






