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A3 Ao

395 50% GAsHE = (IC0) =
4. g xHg =L | ~ERld ot
(p€0.05).

2FA A Zg

2] 229 2] = (risperidone) & AAIZ & 7 de] AWE1 e FATEST ABAZA Lot Fo] AEdE=
FDA 5¢1& wetom gief, Felgofo] A sARE 2ola i), X|#ef #AE gave]=e] o) dwhgoz #7344
Z7F BaE 3 glom O 73S WA @& dHlolth. & A9 HA L gaEe] g 71de e a4
A A2 AEgeEe nXe s AE2FFlA Woluzt af= 3ottt

AEW a5 s 24571 98] Human salivary gland cell line(HSG)®l Fura-2/AM= A ZWE 53513k
340 ¥ 380 nme] oz w2 O:] ZIAZ ) WEEE FFAEE 500 nm 3ol vE= ST 4 Ad
T PR R veE AA A2 ZaseR B3] 9¢ calibration A8& APttt 7HbE, ATP, 8 2=l
< AHEstd Alxd ZEFEY ﬂﬁ}%— S eta glade = AA g7t old mAe EHRE ¥t o U}%Jr e

L HSGAA 7k, TP, S8 el ) AN 2%
23} ATPY] AHgol e 9E 77 Qskort 3 2ehule] 4

2. HSGO Az Zg Wsle nAe s|2BRle] a3t ¥
3.3£0.5 mMo] Tt
3. S|B9l HSGoA Zg Wstd]

A& glade el A 83t TR E =
104.4+14 nMZ g8 =9 A48 FF% ot alg= At
A

sl AE W 2 29U 2T f94 A dAsdt
FA 7] W gl o2 g okgo] BARu|tAE dod B$

EES2N

B2 old thgtk oW 5 A 5wete] Aasteet AbrdET

7l ATP

WAMXX 0l &4 &

MEA 2T HHE 28-1
AMELHe W K| B{LHSt 200 2ot il A
Tel: 02-2072-2680

E-mail: musso@snu.ac.kr
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7 =0T, 2006 10901E Aol 2 Al AT S48
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Fig. 1. The chemical structure of risperidone.
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Modified Eagle' s Medium, bovine calf serum, peni-
cillin/streptomycin, 223 trypsin-EDTAE GIBCO
(Boston, MA, USA)dA F+43t9e™ Fura-2 ace-
toxymethyl ester(Fura-2/AM)%E Molecular Probes
(Eugene, OR, USA)A F43t3tt. 718k (carbachol),
adenosine 5 -triphosphate(ATP), Z18]x 3] 2EH (hista-
mine) Sigma Chemical Co.(St. Louis, MO, USA)ci|A]



Fostd o gAHEEL MP biomedical(Irvine, CA,
USA) A F43k5iTt

2. Human salivary gland cell line(HSG) Hi2t

Al ElA md A Z3FQ1 HSGE Modified Eagle' s
Medium®ll 10% Bovine Calf Serum3} 1% penicillin (5000
U/mL) + streptomycin (5000 #g/mL)< 713t 8 =] ol A
37¢C, 5% COz MiF7114 s gFatict. Lol g HA Al
] 2 (subculture)3taL 1~2 ) 3 HA wj=] S w3} ).

3. Mz Zasz((Ca*)i) &8

Aciul k& Al 2] 3~4Yo] =] 90~100%2] conflu-
encyE Hol= MXE phosphate buffered saline/glu-
cose(2.6 mM KCl, 1.5 mM KH2PO4, 0.5 mM MgClz, 136
mM NaCl, 8 mM Na2POs, 5.5 mM glucose, pH 7.4)2 Al
A3t 0.01% trypsin/0.1 mM EDTAR A g]dle] A EZ u}
oz RE FEAIFT A2 S 800 rpmolA] 57t €
AEEete] AETHE 42 F serum-free medium= 4 mL
A7vela §3E4H9 2 sM Fura-2/AMS 718kt 37¢C
ol A 45%3t 3 Ao (stirring) Fura-2/AMe| AlEXY=Z o7}
A & F AE o Fo Fura-2/AMES AA7] Yl
serum-free medium< ¥7Fsta 200 rpmollA] 1022 2W
et AETE Atk A EWE S0i1t Fura-2/AM
ol A ¥to 2 WA oA Retes A AHEe BE &
o 250 M9 sulfinpyrazones F7FIATH. Fura-2/AMo]
AFNZ H3ld Fole Al EUd] EA3E esterasedd 2lsf
7HEEal7E doju fEFEe] Fura-27F S=Ul, o|3lo] Ca™
7 ZAgstH Fura-29 7] (B excitation) &3 &%
(spectrum) W5 F&3st 340 nmolA1e & 3%
(flouroscence) = FAAZ F7Fst 380 nmollAle] F37F=
W 2 s g 2589 (standard solution) &
Locke s solution(154 mM NaCl, 5.6 mM KCI, 1.2 mM
MgClz, 2.2 mM CaClz2, 5 mM HEPES, 10 mM glucose,
pH 7.3)% Al&3ten Ca’'—free £92 ZA$oE Ca*'-
free Locke s solution(158.4 mM NaCl, 5.6 mM KCl, 1.2
mM MgClz, 5 mM HEPES, 10 mM glucose, pH 7.3)°l
300 M EGTAE A7}t

Spectrofluorophotometer (SCHIMADZU RF-5301PC,
Schimadzu Corp., Japan)& AH&std A2l Z255EE 5
AalAtt. Fura-27F Fstd #29] AXEFY 1 mLE stir-
ring bar7t E1E quartz cuvetteo] &7 3 340 2 380
nm®] 3G wifE o7|A1Z wf W= (emission) == T
Z=E 500 nme 3ol xe] Hl&(ratio)® S8ttt 2t
AY T Yol v&S A AX Zagses 23]
gt calibration A@= Al HA Axd ZdEsEs

o rlr K1 ox

i)

Chgtobx|mst| x| 35(1) 2008

ok 218 Bl TaAT.

(Ca® )i = Ka ' (R-Rmin)/(Rmax-R) * St2/Spb2

Ka: Fura-29} Ca**9| a2, 224
R: 340 nm%} 380 nmE w2 FAFSt] 42 FPJAt=e
H&

Rmin: 0.5 M EGTA 8 ¢, 1 M Tris-base 30 ¢L, Triton-
X 10 pLE H7lste] 2 s AAG S e
EE AR Ry

Rmax: 1 M CaCle 4 u.E A7lste] Zgo s ¥3lE Aejol
Aol FPAEe] vE

Ste: ZrgS 8] AAG FelolA 380 nmE FARLS o

=
Sbe: Zgro & 23he AdelolA 380 nmE FAHLES o ¥
ALY

ZHHE 1 mM, ATP 300 M, 31 2=EH1 100 M-S 228k
AEW Z5Exe WstE S4sta gadesE 3 M o] AA
27} ol nlX= &L Hlwstgon 7t Aok Fre f8
PEELE 7|F0R S,

AT ZarEe Wabt AZA M9 2o Fe (re-
lease)ll & ZANA] A28 Z42] fr<d (influx) ol o3 A<
A5 B7] 938 Ca*'~free &olx] AES AlP3ISATh Ca* -

free §eA] AkE AF = AeFE] W BT
2~3% 4 mM CaCL® Held & 245Ee Wal2 w3

st

4. R8N

ot

ARE 33] o] SHACRE APttt B A=
Bt (mean)¥} EF2 3} (standard error of mean: SEM)
x99 e F 79 zolE Student t-testE A3t
289 TH(p<0.05). 50% FAEE(ECs0) 9t thzae] &y}
£ 50% dAeteE F=(1Cs)E Microcal Origin version
6.0(Microcal Software, Inc., Northampton, USA)S Al
slo] 4 F%(log concentration)-8He ZA o B HE T3}

At

d

oMz uorr

II. oA7dH

1. 7HHEZ, ATP, S|2ERI0| Mz ZEasTol olxl= &
1 2|am2|=2| HA{2|7} ofol| ojx|= SE

HSGell 72 1 mM, ATP 300 #M, 3]2=ERl 100 sM=
A Pe w XY ZEETr 279 3 Me] 2l Ay
=S Axjg)et A a2 ATPS] &go|= oJaks =4
esro} 8| ~ehule] 482 AT (Fig. 2).
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2. s|AEEe| Srof wWE MEL ZEsEe| Ht

[

HSGell s]2=ehil& Azleile w sl uheh Al

Ky

&7t SVt on tg 2w 342 sigmoidal curve

2 YetHFig. 3). ECs0e 3.3+0.5 #Mo] ATt

3. SIAEIol| ofst HSGOlM 2| Za watol| 2|AmZ| =2
SEItolxle J

HSGell 217] v Fx9] gladz]ES dAAEsta 100 sM
o] 3| 2ElE Aelstdle o gl =] kol w5~
Efvlol] ofgt Zg W3S AAlske vt Skt e i
Ee-0kg 2L gigmoidal curve® YERETHFig. 4). ICs0
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Fig. 2. The effect of carbachol, ATP, and histamine on [Ca”Ji in HSG cells. [(Ca’')i increased by carbachol, ATP and
histamine. Pretreatment with risperidone inhibits histamine-induced [Ca*'Ji in HSG cells while it does not inhibits
carbachol and ATP-induced [Ca*']i.
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Fig. 3. Concentration-dependent elevation of [(Ca®"Ji by histamine. Various concentrations of histamine were applied

to HSG cells and changes in the fluorescence ratio at the peak height were monitored. Data are expressed as mean=
SEM.
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Abstract

THE EFFECT OF RISPERIDONE ON SALIVARY GLAND CELLS

Yeon-Joo Lee, Yeong-Jae Kim, Jung-Wook Kim, Ki-Taek Jang,
Chong-Chul Kim, Se-Hyun Hahn, Sang-Hoon Lee

Department of Pediatric Dentistry, College of Dentistry and Dental Research Institute, Seoul National University

Risperidone is a widely prescribed atypical antipsychotic agent. Approved by the FDA as the first drug
to treat irritability associated with autism in children, it is also used to treat tic disorder and Tourette s
syndrome. Its adverse reactions related to dentistry include dry mouth, the mechanism of which is yet to
be identified. The aim of this study is to identify, at the cellular level, how and to what extent risperi-
done affects intracellular free calcium concentration ([Ca*"Ji), an primary intracellular factor in the regu-
lation of fluid secretion in salivary gland cells.

The human salivary gland cell line (HSG) was grown in MEM supplemented with 10% BCS. In order to
measure [Ca®’)i, Fura-2/AM was loaded in the HSG, and fluorescence at 340 nm/380 nm excitation was
measured in the 500 nm emission ratio. After every experiment, a calibration experiment was conducted
in order to readjust the ratio to the actual (Ca®'J)i. Changes in (Ca®'J)i were measured in the presence of
carbachol, ATP and histamine. The researcher then explored how the pretreatment of risperidone affected
such changes. Findings of this study include:

1. In HSG, [(Ca®')i increased due to the addition of carbachol, ATP and histamine. The presence of
risperidone inhibited the action of histamine on this process, while making little effect on that of car-
bachol and ATP.

2. A quantification of [Ca*"Ji in relation to histamine of different concentrations indicates that the effect
of histamine was concentration dependent with an ECso0 of 3.3+0.5 #M.

3. The inhibitory effect of risperidone on histamine-induced [(Ca*'])i was concentration-dependent with
an ICs0 of 104.4+14 nM.

4. Risperidone inhibits histamine-induced Ca*" release from endoplasmic reticulum and influx of extra-
cellular Ca*" in HSG cells(p<0.05).

Key words : Risperidone, Human salivary gland cells, Intracellular calcium concentration, Histamine,
Carbachol, ATP
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