International Journal of Oral Biology, Vol. 40, No. 1 March 31 2015, p. 11-17

Copyright (©) 2015, The Korean Academy of Oral Biology
http://dx.doi.org/10.11620/1JOB.2015.40.1.011

International
Journal of
Oral Biology

House Dust Mite Extract Induces PLC/IPs-dependent Ca®* Signaling and IL-8
Expression in Human Gingival Epithelial Cells

1,2 1,2
Ga-Yeon Son’", Aran Son ™,

Wonse Park’, and Dong Min Shin"?

DepartmentofOraleology Yonsei University College of Dentistry, Seoul, 120-752, Korea
BK2] PLUS Project, Yonsei University College of Dentistry, Seoul, 120-752, Korea
Department of Advanced General Dentistry, Yonsei University College of Dentistry, Seoul, 120-752, Korea

(received January 26, 2015; revised March 05, 2015; accepted March 09, 2015)

The gingival epithelium of the oral cavity is constantly
exposed to exogenous stimuli such as bacterial toxins,
allergens, and thermal changes. These exogenous stimuli are
resisted by innate host defense in gingival epithelial cells.
However, it is unclear exactly how the exogenous stimuli
affect detrimentally on the human gingival epithelial cells.
Here, we investigated whether the allergen, such as house dust
mite (HDM) extract, is linked to Cca™ signaling and pro-
inflammatory cytokine expression in primary cultured human
gingival epithelial cells. HDM extract induced an increase in
intracellular Ca’* concentration ([Caz+] i) in a dose-dependent
manner. Extracellular Ca™ depletion did not affected on the
HDM extract-induced increase in [Ca2+] i. The HDM extract-
induced increase in [Caz+]i was abolished by the treatment
with U73122 and 2-APB, which are inhibitors of
phospholipase C (PLC) and inositol 1,4,5-trisphosphate (IP3)
receptor. Moreover, HDM extract induced the mRNA
expression of pro-inflammatory cytokine, intedeukin (IL)-8.
These results suggest that HDM extract triggers PLC/IP;-
dependent Ca™ signaling and IL-8 mRNA expression in
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primary cultured human gingival epithelial cells.
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7F BA %‘:}.

de| =l F skl F wA =T o A E =
w2 ‘3H A A(protease)i= AT A XS] WA V)5
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Keratinocyte  Basal Medium-2 (KBM-2)+ Lonza
(Walkersville, MD, USA)°llA] ) 3}F3IT}. Collagenase A 2}
Dispase IIi= Roche (Mannhein, Germany)oll~|, U73122,
U73433, 2-APB+= Sigma Chemical Co., Ltd (St. Louis, MO,
USA)ellA +4)3FATE Thapsigargin (Tg)<> Alexis Biochemical
(San Diego, CA, USA)°l|lA], Fura-2/AM¥} Pluonic F-127->
Molecular Probe (Eugene, OR, USA)oIAl +¢Iak3it) 3 ©

A ZI=7](house dust mite; Dermatophagoides pteronyssinus)

FEES A et oA s
(Seoul, Korea)ol|lX T-¢J3k3ith
A Z ul ¥

RE A AFME dAMdEn XY 9 x|
ieke] A &g 3ol o8 AE W SRS Wk
o} 7]3FARS] 9 ) (Institutional Review Board; IRB)S] &
g el wet Be AAAERY Az A E
stk ABTH(AFRY) EAE A s dAkE A
ARl AA AATE Sl A O RFE Sl AYAZE
AT SliE AT A 0.25% Collagenase A9} 2.4

unit Dispase 115 40+ &<t A2gt & KBM-2 HIX|Z
WAB] 5% CO.7F FAIEE 37°C wk7]ollA] kA
At BE AR 3M4v7EA] Al wekst AEE 35
Elpia=n

QA FEARL A4S (Reverse Transcription
Polymerase Chain Reaction; RT—PCR)

Trizol reagent (Invitrogen Corp., Carlsbad, CA, USA)E
AHgte] Sl A RNAE FEsIith 18an
¢DNAE  AccuPower RT PreMix (BIONEER, Daejeon,
Korea)E A3} 42CollA] 60+ 5<F AHAF S-S Al
&J5}3Itl ¢cDNAi= HiPi Thermostable DNA polymerase
(Elpis, Pusan, Korea)E AFEstod 94ToA 5, WHA
(denaturation) WH&-S 94 CollA] 30%, Z $H(annealing) ¥+-&
< 58CollA 30%, S 3(extension) RH-g-= 72CoA 30%
S 35 FU|E HEESla, 72T 55 B A%
(elongation) RES-& AlZIth FHaEA AREgel A&
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IL-82} GAPDH®| primere= Uh#} 2t} IL-8 (sense)
5'-ATGACTTCCAAGCTGGCCGTGGCT-3', (antisense) 5'-
TCTCAGCCCTCTTCAAAAACTTCT-3"; GAPDH (sense)
5'-GTCGGAGTCAACGGATT-3', (antisense) 5-GCCATGGG
TGGAATCATA-3'. PCR product:= 1.2% agarose gel®ll4]
7195 = ol&sto] glakqith

AZ W 2 55 53

A2l Z w5e] WgkE S4s7] 918kl Ak 9l
= AIMAEE cover glass (22x22) $1ol BIFAI7] a1, A2
<<*(physiological saline solution; PPS) (140 mM NaCl, 5 mM
KCl, I mM MgCl,, 1 mM CaCl,, 10 mM HEPES, 10 mM
glucose, 310 mOsm, pH 7.4 with NaOH)ol| B+ & 8=
o] &gt WA E T3l APS MWsh= B &Ne Wk
SHITE  Fura-2/AMell 2§t 3332 Molecular Device
(Universal Imaging Co., Downingtown, PA, USA)E ©]-8-3}¢]
=731 2.1, excitation 3340 nm £} 380 nm)¥} emission
(510 nm)= ARgste] el WslE FRlsqlnt
(ratio=F340/F380). Fura-2/AM®]l €]t G on|A 52 =
&1 7(inverted microscope, Nikon Instruments Inc., Tokyo,

Japan)©l] F-2t¥] o] ¢li= CCD 7} 2HPhotometrics, Tucson,
AZ, USA)E o]&3to] 2% 1+A 0 7 7]538%] 31, MetaFluor
system (Molecular Devices, PA, USA)S. % #4353t}
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Fig. 1. House dust mite (HDM) extract induces increase in intracellular Ca>" concentration ([Ca’‘];) in human gingival epithelial

cells.

(A) Increase in [Ca’']; by HDM extract in human gingival epithelial cells. HDM extract was applied various concentrations ranging
from 1 to 100 pg/ml in physiological saline solution (PPS). (B) Summary of the peak value by dose-dependent HDM extract
application on [Ca’"]i. The fluorescence intensity was measured at excitation wavelengths of 340 and 380 nm.
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Fig. 2. HDM extract triggers PLC/IP; dependent Ca”"
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signaling in human gingival epithelial cells.

(A) Effects of extracellular Ca®" depletion or thapsigargin (Tg) treatment on HDM extract-induced increase in [Ca’"]. The change in
[Ca™; in response to HDM extract was measured after the pre-treatment of a Ca® -free PPS or Tg (1 uM) in a Ca”"-free PPS. (B)
Effects of U73122 or U73343 treatment on HDM extract-induced increase in [Ca2+]i. The change in [Ca2+]i in response to HDM
extract was measured after the pre-treatment of U73122 (10 puM) or U73343 (10 uM) in PPS. Ionomycin was used as a positive
control. (C) Effect of 2-aminoethoxydiphenyl borate (2-APB) treatment on HDM extract-induced increase in [Ca®‘}.. The change in
[Ca’"]iin response to HDM extract was measured after the pre-treatment of 2-APB (75 uM) in PPS.



House dust mite extract activates IL-8 expression 15

8. A WA HM=7] FZ2E ot Ax | ZH §%
o] 717k PLC/MP;l &E4R] TEE F3l dojueA
rotr 7] QI8 AFESl Sl AduAlaEe] PLC So]4<Ql
ZA8Ael U73122 EE U731229] H|EA] obd® 9l
U733435 Alste] 3] WA J=7] FEE 23 24
2% Wsks Itk A WA W=y FEE st

Za As WskE S48 Aol Byl A
71 U73122 = U733435 <n] Akt U732+
A WA H"E7] FE2E Qs Ax | ZEF w29 S
7Fe ERSEAIRE, U733439] Ag- obd FEks WIR|A
SFQFUHFig. 2B). T3 Fig. 22 Axte}l o) 1Py A3A
@l 2-aminoethoxydiphenyl borate (2-APB)E oi|H] *]g]|dt
A, A WA REY] FEE Qs Ax W 2E sE
o] S7te] AAIE g1 & AT olEE A= A
A HJ=7] FE2E o3 AE O 2 w59 7t
7} PLC/IPsol| 9)FA¢) B2 2
o] Zel frEel gl opldEnkes As on|sith

2
et
ofX
oX
>
frt
Y
rO
r [e]
]
0
fo's)

A WA A=Y 2252

o] HHd-& F7HA
Alrel 71 A A EAA PAR-29] S IL-69

IL-83} 722 A dFA A|EFIC19] Ak of7]dtr}ar

A Control HDM

IL-8

]

Control HDM

Ratio of IL-8/GAPDH expression (fold)

Fig. 3. HDM extract induces expression of pro-inflammatory
cytokine, interleukin (IL)-8, in human gingival epithelial cells.
(A and B) Expression of IL-8 by HDM extract in human
gingival epithelial cells. (A) Cells were treated with HDM
extract (50 pg/ml) for 3 hours. The mRNA levels of IL-8 were
analyzed by RT-PCR. (B) The mRNA levels of IL-8 were
quantified after the value was normalized to glyceraldehyde
3-phosphate dehydrogenase (GAPDH) (n = 3). The asterisks
denote statistical*ly significant differences between the
compared values: p <0.01
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