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U AsAGe A7 L HAFAY 28004 A Na'olu K'3} 22 @l ol 32 Ca*' 5o] 5
SHA AEHQ FAA FEA0 ) miAEY, T2t e Hdg A ol B2 waA, 283 I
d 9 UIRA F8Ale Ass A4 2 valE Ax oz g HRe SR FAZY. HFEEANA AT
oA FHLT Al A 7eo] T Bk ol oY A B 1708 AEAR F42Hal-10, #1-4, v,
A & (developmental stage)olA thFsiAl & B, e)7t F2950] 9o’ 7t H RS 23
A= 3 gt #2710 9@ Y3y $8A 9 &8} wal 24 23 P F oY 5 AolHS g
WE ANEZHLS guanine nucleotide binding W) 53], A4 2 ZdA|e deAy, o] Fe &
protein(G-gh) & w2 A= AY AHHo =z A3} 2 v&A3 98 (kinetics) 50 AEFHY %
olAdel JEFS FOEH o|FofAeH|, o7de Aol wel dA3 gt BuEgict’ 39 Y=
o8 717 thefet 7)Ao HuEa Qo A F8A9 438t E Qe Y ol o5 F
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Al ditdo g Az ZgolErxe WHIle AE9
b E7)(orderly progression of the cell
cycle)9t 54 ¥ 44& sl Fas ¥ g
ol 2F MEY ZdFxd A AT &slet #d
sto] wlg- F8g V|Heg gAY gty XF7HA
&eizl gl 2F AXY ZERES giEE 4
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g o) og sjdo g 2BTE =
1H ol3 9 T-8 Z+ Ady ¥do] 83 Aoz &
A4 g 2y g2 2479 guAEs
T vke} o] FEAE vzl FAAQ] ZE
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A A7 fEE A g nEstE AEeA
glolol M 2 A EXAS 1 B ) wulelyE
T AXox ZEZAES wistes UYzeAd =847}
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71534 5olde g
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As Ao FZEY. a2y AF7HA B
AEAM UaEd 8419 TdofF 3 1
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B ATl A AREEE ol EF MEs Wl oA
(Caucasian female)9] w04 #2838 WERI-Rb-1
HAEZE ATCC (American Type Culture Collection,
HTB-169) 2% &odol 28319t WERI-Rb-1
M3E= Roswell Park Memorial Institute Medium
(RPMI) 1640 (Cambrex, Walkersville, MD,
USA)el 10% S$Hje}@H(fetal bovine serum,
FBS) % 100,000 unit/L penicillin, 100 mg/L
streptomycin (GibcoBRL, Grand Island, NY,
USA) ] 37 iAo A wjekstdnt. AlZF~= ATCC
of ZZEZ w} 3~4Y HASZ wiXE ol

ne
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rm
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2.1 2389
AHS g Az #FH(external
solution; PSS)e A (mM)<2 137 NaCl, 5.4
KCI, 1.8 CaCly, 1 MgCle, 5 HEPES Z28]x 10
glucose (pH 7.4)¢I1%lt}. 71483 A 2+
A7 248 93 A= &9 (internal solution)$]
ZA(mM)2 120 N-methyle-D-glucamine (NMG)
methanesulfonate (MS), 20 tetraethylammonium
(TEA)-MS, 20 HCI, 11 ethyleneglycol-bis-(f
aminoethyl ether) NN N’ N'-tetraacetic acid
(EGTA), 10 HEPES, 1 CaCls, 4 MgATP, 0.3
Na;GTP, 14 Tris-phosphocreatine (pH 7.4,
318 mosm/kg Hz0) ol oH, HEe] HFAe] 242
140 MS, 145 TEA-OH, 10 HEPES, 15 glucose,
10 CaCls, 0.001 tetrodotoxin (TTX) (pH 7.4
with TEA-OH, 310 mosm/kg H,0)o2 g3}
AT,

Nicotineol o3t 2hxqte] ®ist 2 AF &Ads=
gramicidin-perforated patchE& AH&3sld 7]53}
How, olg 9Jg A= &H(internal solution)
9] 24L& 140 KCI, 5 EGTA, 10 HEPES, 0.5
CaCls, 5 NaCl (pH 7.2) 2.2 3l3oH, Axe &
Fae AN dUdA(normal physiological salt
solution, PSS)& AME3I3tE A5y &ddle HE 5%
7} 50 ug/mle] gramicidineS XA perforated
whole-—cell modeE Y=t} Gramicidin® DMSO
o Zo ARESIRT H7AY APA RE dEL
polyethylene®3} 2% gas chromatography&
2 M F(capillary tube) €& AAMEL] 100 im ©]
el IAIBIEE ste] o|& B3l oFEo] T o)
Alzol 7HAZE StATh 2 ol AFAd e =
FES AW IAFAIA AH3AT.

24 oA

=
R

2.2 =

$Hold A (FBS) ¥ antimycotic-antibiotics&
GibcoBRLZHH, Fluo-3/AM=2 Molecular probes
(Eugene, OR, USA)EZXY zZtzt 743,
RPMI 16402 CAMBREXAFZHE FUsIATE. T8k
nicotine® hexamethonium< Sigma Chemical
Co. (St. Louis, MO, USA)Z3H FY3Itt.
Fluo-3/AM< DMSO¢®] Zo] AME-3sHaL 1 9] &
Aok ARt Rl Fo] AMESEAT
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3. MEL ZHaoless=([Cat]) &5

AEY ZrolEE((Ca')) e wele 2431 9
ggoln|z] Al2Hl(fluorescence imaging system)
AHESEATE. WA AEu g Intdd ZFY &
sl 339 F (fluorescence dye)? Fluo-3
/AM 5 pM =5 7kt & 187 253 A
(sonication) & of7]el] WalolA|EF M7} Eolde=
coverslipS ¥& th2 37C AE %] (humidified
COs incubator, 95% air 5% COq) oA 1417t F38}
ANZATH a7t By AEe] BEdow 23 A3
o HELN9] o] Fluo-3/AMES F83] A|AT ot
o =HduZ(IX51, Olympus, Japan)$lel #7F
A (Warner Instrument, Hamden, CT, USA)
$HE3 BF Y (normal PSS)S Sl 23 2
nl/min £EZ 202 ol BFAIA FES B2
23}(deesterification) 7} H== 3o}

ggoln A= 75-W Xenon lamp2FH 4= 3
A(light source) ¥ Fluo-3AMel &3+ 488 nm
(Fuss) o2 7] (excitation) A1 Z S W 530 nm
o] gl A W (emission) &= 8% A71E CCD 7}
W2t (cooled charge-coupled device camera,
Cascade, Roper, USA)7} ZZA|A o|u|A=Z YE}

A=, ojw dolA= FFPolnAe FEFAAE
0.1 Hz8) MER 3027 Z33g0m AA5ree
0.03 Hze] W==2 A3t FUoZ A3 A&
S Hasgleat. AZY Zgol2sEe A5s 771

iy mo 2

2 o

A Fluo-3/AM 32 <13k 712 FBzH(F) oA oF
ES 959 S v W3 4(DF) e veE =
AR om DE/Fgo] AlEW Zpolesr o W3ls
HHgete s skt

SA3 FgomRe LzEL o] 371211 MetaFluor
6.1 (Universal Imaging Corporation, USA)Z
7153 5, A EZ DF/FRLE Hduo] A58 &
qslon, o5 FF(DF/F)#Y Hdl(peak) A S
Hlaste] A5 AE 8 = N2, i Ax
= noZE X7 HT}

o]l&HFE= patch clamp amplifier (EPCY,
Instrutech Corp., NY, USA)E A&3t A2
whole-cell ¥ gramicidin-perforated patch clamp
o g ZAegrt® 24 HZS porosilicate
glass capillary (¢7; 1.65 mm, W7; 1.2 mm,
Corning 7052, Garner Glass Co., Claremont,
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CA, USA)E AFsIiY. 2E A=L P97 Flaming-
Brown micropipette puller (Sutter Instrument
Co.) 2 ol A=t A=2 Sylgard 184 (Dow
Corning, Midland, MI, USA)Z ZH3}I¥oH,
whole-cell AF =& AR &HS A0S
w Agke] 1.5~2.5 Meo] He As ARSI, AE
7} BoJdE cover glassE E=HEU A (inverted
microscope) Holl &I, AEZLHL FE] o3
1~2 ml/min =2 FAFAAGY. $AG 1AW
(voltage clamp) 7155 I8l A=) capacitance
9} series resistance® 80%E HAGPoH A
Al sampling rate 1 Kk, low-pass filter= 2 Kk
(-3 dB: 8-pole Bessel filter)& 3t 7123}t
TAF TAHS ARES T S Aol= sampling
rateS 2 Kk, low-pass filter= 2 Hz(-3dB)Z 3}
o} A¥ZA3= Pulse/Pulsefit (v8.50) software
(Heka Elektronik, Lambrecht, Germany)& &
3 Hsre ol Agste] wAstHoH, AP AxE
T noE X8I Y. B A 242(21~247)d
Al AldsEAT

b AEEM

HI

A= i (Mean) ¥ EF2AHSEM) & YR
o EAZS 9ojE unpaired t-ART EAHEA
one-way ANOVA)CS 2 AZ3te] pzro] 0.05 9]
st W& 23k Zol7t dtkal HstT

—~

& a}

I. UZEof o5t M= Z=ol2s: H

P

tol

Fluo-3/AMS.Z %38 WERI-Rb-1 AlZE2 U
F¥ (nicotine, 100 uM) FJA] AX ZFole F
Lo F7pL #EHACH, Y- ot Az dF
ol&Fro TVt MEdd AgS AASFAS We
A8 YA gt 53 Uzdel o3t g3+ 2
Folo] xFH MEJAS ABF HS o 35
Rom(Fig. 1), ol AERZRE ¢ FYol
U3d 584 24 53 ZF 71 71H9E 9|
S (p<0.001, n=49, N=17).
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Figure 1. Nicotine-induced [Ca”]; response in WERI-Rb-1
cells. 100 EM nicotine increased intracellular calcium level
(DF/F=0.30+0.40), which response was completely abolished
in the absence of extracellular Ca®* concentration. The

nicotine-induced  calcium response was recovered by
reintroducing to Ca®” PSS. F=basal fluorescence value loaded
by Fluo-3/AM, DF=fluorescence changed after introducing
nicotine, n=total cell number, N=experiment number, solid

line=the duration for applying nicotine, WO=wash out,
p<.001.

Nicotine

Heocamethonium

_m

10s

ne
ot
[l

Currert 0
(pA)

L3

rm

M —

0r0

A
e

A g AGAE ARESt] AR FRlet AT He-1
H(voltage-clamp method)3lollA 2L
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(100 uM) ol o3l A 2= o] Yol <3 &4
stEl= Wi AR7F UzeA opdEEd 84 &
dgle] WE ARLS ¢ F AAH(Fig. 2).

Gramicidin-perforated patchs A133 & AH
-1% (current-clamp method) 3lollA Y=EE
ofgh Alxzet Mt WstE UIdg F8A AdAQl
hexamethonium< 7Fate] Hlwatgoh, Uag-e Al
Fuho) gE=S ekl o (Fig. 3A), ol U™
A 84 2dA 9l hexamethoniumol] <& ¢4
A E QA THFig. 3B). WeolMEF Ao Hgut
AL -56.6+3.7 mVEZ SAFHJoH 100 uM
nicotine $4A] -29.6+3.6 mVEZ 375909, o]
e e 7t Aol

g, Ysdo] A giESs 7Ed ¢ A
T-8 ZsAFd VA= 43S dotrith. ¢
S -100 mVel g3+ AejolA 200 ms &
mVelA +60 mV7HA 10 mV® F7HA 71
A5 7tk ZEAFE Felded, Fig. 4A ¥
Bo AR-dGBANA E F dxo] AFAQ]
Aol 3l EAslE = ZFHAF(low voltage-
activated Ca®" current)& 1=} o5 T-8
ZEdFe -30 mV AN HU2 dAsisnz
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Figure 2. Effect of nicotine on membrane current. Nicotine (100 pM) induced transient inward

currents under voltage-clamp method at -80mV holding potential (mean currents: 33.8+6.8 pA,

n=8). Nicotine-induce inward currents were completely blocked by hexamethonium 100 M, a

. o . . . Hkk
nicotinic receptor antagonist, pA=pico ampere,

p<.001.
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Figure 3. Effect of nicotine on membrane potential. Nicotine induced transient membrane

| Jumy

depolarizations under gramicidin-perforated patch (A), and these were totally abolished by
100 M hexamethonium, a nicotinic receptor antagonist (B). The nicotine-induced
depolarization was completely recovered after hexamethonium was washed out (C). The
changes in the membrane potentials induced by nicotine in the presence or absence of
hexamethonium were summarized by comparison to control (D). normal buffer=normal PSS

Hkk

p<.001.
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Figure 4. Effect of nicotine on T-type calcium current. T-type calcium currents were
elicited to depolarization stimuli for 200ms with 10mV increments from -80mV to +60mV
under -100mV holding membrane potential in retinoblastoma cells (A), and B showed
current-voltage relationship. T-type calcium currents were not affected by the application of
100 UM nicotine (C, D).



Fig. 4DolA
T-8 ZgAFde

AT,

o e

4>ﬁﬁ

9 O}L}"J
g4 54% @r‘ﬂﬁ}oﬂﬁ}

oFe) 312 WS ol g3 % olvg A 2
HEsE gulolEE AN URe Fdo me
AAAA AEY Dol s Eel S/ BFHAE,
olg)gt ZE71E Ca?'~free 2AAME YEIUIA &
stck. ¥1= 1 =27)E AR, Ay Y=g 5448 5
& MES Zgo] SAPTE AN C¥-Eay B

fmoofN

[ ooX

24

A3 7ﬂ31].

FEe

Z(Ca’ -permeable channel)?l Uz€ 4837}
AXY ZEss S7H A3 #oadts AS 9onst
g 3 dF olg e YIdE F8&Ale AEU de

doll= A HFAst= 7403 Hiue vk qled ] 37
A4 Ca®*-free =
717F A3 o] Fo]A]A] %9}9—-‘13
PE Aeg AHoH
Abe] Etol A EF Mol v A} oJEA(T-
tg Aldo] waEo] glo] ME
5 Foste Aoz P_EEM A=,
AHEE WERI-Rb-1 AJZFM T o]& g1e
AT S ol o] %’f”i}ﬂ‘” -& A
Aoy 2 ], ABAEe TEA,
3} ‘3’“ 4 D}Okﬂ e A FA
FAd ] BgdAQl 13
OLO]‘/‘r 4 55 8 22 oY HHA
ZHsr|= . A, nRstE ek
Jetob 2 Al A L- type°M N-type
o o] A v Aol $AF Aol
1:}_38 5 gy 2 AR F9 newt ] progenitor
AE} vAdEs AAA A EM L-type LS F3
RS FA3 d7e Busol? uhdgh o&4
ZgAde] BdYS G 7]o] wet s B ofy
2228 el Fo wetME Tk 2holS Yehy

i
ol él‘b 30 2, o

¢

u!

ks

B AU = B P

ﬂl

B AL E 5 ATk wEhA nRE Gutold EE AE
o NEY o sHY 7|HES Ffﬂﬂf‘s}ﬂ sl A
3T YU TS AEE e T-3 A o9
of whgt oA LA L?ﬂ@l%'—% 1 247s
of tg galo] Wad Ro AztEn),

2 ne} 2ol YR Ca’ -2 FE

e

i%— 2
7t B A7 B3 J‘%‘"Vﬂ:ﬁ%— M| 2ol A
FEA Y 243 T-8 25 &gl vl
ba & Ay, Uzd9 —Er@]% XS @
T3kt ol Fo]&S Na'- Ca2
exchanger 5% #& I‘C&Xﬂﬂ ol yze &
AS B8 4 2ol 4991 7 o] s Z7id
I Zgol TE7}F o|AHFRI WIES 2Hdte
o2 HRIth Ty epdete] Sl o3 dEEE
o] @Asle AR B& FeE AAHEH, 1 olfre
WERI-Rb-1 AlZeA S48 PRt M4l -56.6+
3.7 mVelA= o|n| T-8 L T27} 33| v
3} QS Ao)7] ot} Fgt, T-F L5 F2ol
gt Yz AHAA I
(Fig. 4C, 4D), 553 24345
ol Yzdo] Hldela kol
FHEE F7HA S
#EZo)= AAA 3T
o]xfe] Ao HE)
wukA o] W E
o 2 HE ZEfr

Hol| Befsir, o

B

T

o2 T ox @

I 0% |

=
p
123

tlo mo PM > LW

I‘ﬁ oL
.

1=}
Rl

+

00] A=
-

>i£

o

il

Sh3 AT BEs} Aol Bel Ao FEHEY
oo Bl® TAH ATE oz P AW A
o Mg,
EHIES

1) Betz H. Ligand-gated ion channels in the brain: The amino
acid receptor superfamily. Neuron 1990;5:383-92.

2) Barnard E. Receptor classes and the transmitter-gated ion
channels. Trends Biol Sci 1992;17:368-74.
3) Bootman MD, Collins TJ, Peppiatt CM,
signaling-an overview. Semen Cell Biol 2001;12:3-10.

et al. Calcium

4) Lindstrom J. Nicotinic acetylcholine receptors in health and
disease. Mol Neurobiol 1997;15:193-222.

5) Millar NS. Assembly and subunit diversity of nicotinic
acetylcholine 2003;31:
869-74.

6) Genzen JR,
neurons express multiple nicotinic acetylcholine receptor
subtypes. J Neurophysiol 2001;86:1773-82.

7) Castro NG, Albuquerque EX.
hippocampal nicotinic receptor channel has a high calcium
permeability. Biophys J 1995;68:516-24.

8) Dani JA, Mayer ML. Structure and function of glutamate and

receptors. Biochem Society Trans

van Cleve W, McGehee DS. Dorsal root ganglion

-bungarotoxin-sensitive

nicotinic acetylcholine receptors. Curr Opin Neurobiol 1995;5:

1065



— tictet et of X1 Al

310-7.

9) Park J. Characterization of nicotinic acetylcholine receptors in
male rat major pelvic ganglion neurons. Doctoral dissertation.
Seoul: Yonsei Univ, 2003.

10) Mattson MP, Dou P, Kater SB. Outgrowth-regulation actions
of glutamate in isolated hippocampal pyramidal neurons. J
Neurosci 1988;8:2087-100.

11) Owen A, Bird M. Acetylcholine as a regulator of neuritic
outgrowth and mobility in cultured embryonic mouse spinal
cord. Neuroreport 1995;6:2269-72.

12) Wong ROL. Cholinergic regulation of [Ca2+]i during cell
division and differentiation in the mammalian retina. J
Neurosci 1995;15:2696-706.

13) Coronas V, Durand M, Chabot JG, Jourdan F. Acetylcholine
induces neuritic outgrowth in rat primary olfactory bulb
cultures. Neurosci 2000;98:213-9.

14) Moretti M, Vailati S, Zoli M, et al. Nicotinic acetylcholine
receptor subtypes expression during rat retina development and
their regulation by visual experience. Mol Pharmacol 2004;
66:85-96.

15) Richman DP, Agius MA. Treatment of autoimmune myasthenia
gravis. Neurology 2003;61:1652-61.

16) Steinlein OK. Nicotinic receptor mutations in human epilepsy.
Prog Brain Res 2004;145:275-85.

17) Quick M, Bordin T, Forno L, Mclntosh JM. Loss of
alpha-conotoxinMII-and a 85380- sensitive nicotinic receptors
in Parkinson's disease striatum. J Neurochem 2004;88:668-79.

18) Mourin M, Ripoll N, Dailly E. Nicotinic receptors and
Alzheimers disease. Curr Med Res Opin 2003;19:169-77.

19) Mousavi M, Hellsrom-Lindahl E, Guan ZZ, et al. Protein and
mRNA levels of nicotinic receptors in brain of tabacco using
controls and patients with Alzheimer disease. Neurosci 2003;
1202:515-20.

20) Leonard S, Gault J, Adams C, et al. Nicotinic receptors,
smoking and schizophrenia. Restor Neurol Neurosci 1998;12:
195-201.

21) Ripoll N, Bronnec M, Bourin M. Nicotinic receptors and
schizophrenia. Curr Med Res Opin 2004;20:1057-74.

22) Ross JA, Swensen AR. Prenatal epidemiology of pediatric
tumors. Curr Oncol Rep 2004;2:234-41.

23) Herman MM, Perentes E, Katsetos CD, et al. Neuroblastic
differentiation potential of the human retinoblastoma cell lines
Y-79 and WERI-Rb 1 maintained in an organ culture system.
Am ] Pathol 1989;134:115-32.

24) Tombran-Tink J, Johnson LV. Neuronal differentiation of
retinoblastoma cells induced by medium conditioned by human
RPE cells. Invest Ophthalmol Vis Sci 1989;30:1700-6.

25) Gomez MP, Waloga G, Nasi AE. Electrical properties of Y-79
cells, a multipotent line of human retinoblastoma. J
Neurophysiol 1993;70:1476-86.

1066

46 @ M 6 = 20064 —

26) Gomez MP, Waloga G, Nasi AE. Induction of voltage-
dependent sodium channels by in vitro differentiation of
human retinoblastoma cells. J Physiol 1993;70:1487-96.

27) Hirooka K, Bertolesi GE, Kelly MEM, et al. T-type calcium
channel 11G and 0lH subunits in human retinoblastoma cells
and their loss after differentiation. J Neurophysiol 2001;88:
196-205.

28) Bertolesi GE, Jollimore CAB, Shi C, et al. Regulation of u1G
T-type calcium channel gene (CACNAIG) expression during
neuronal differentiation. European J Neurosci 2003;17:
1802-10.

29) Ciapa B, Pesando D, Wilding M, Whitaker M. Cell-cycle
calcium transients driven by cyclic changes in inositol
triphosphate levels. Nature 1994;368:875-8.

30) Berridge MJ, Bootman MD, Lipp P. Calcium-a life and death
signal [news]. Nature 1998;395:645-8.

31) Guo W, Kamiya K, Kodama I, Toyama J. Cell cycle-related
changes in the voltage-gated Ca™ currents in cultured newborn
rat ventricular myocytes. ] Mol Cell Cardiol 1998;30:1095-
103.

32) Pearson R, Catsicas M, Becker D, Mobbs P. Purinergic and
muscarinic modulation of the cell cycle and calcium signaling
in the chick retinal ventricular zone. J Neurosci 2002;22:
7569-79.

33) Kyritsis AP, Tsokos M, Triche TJ, Chader GJ. Retinoblastoma
-origin from a primitive neuroectodermal cell? Nature (Lond.)
1984;307:471-3.

34) Perentes E, Herbort CP, Rubinstein LJ, et al. Immunohistochemical
characterization of human retinoblastomas in situ with multiple
markers. Am J Opthalmol 1987;103:647-58.

35) Hutchins JB, Hollyfield JB. Acetylcholine receptors in the
human retina. Invest Ophthalmol—Vis Sci 1985;26:1550-7.

36) Hamil OP, Marty A, Neher E, et al. Improved patch-clamp
techniques for high-resolution current recording from cells and
cell-free membrane patches. Pflugers Arch 1981;391:85-100.

37) Tsuneki H, Klink R, Lena C, et al. Calcium mobilization
elicited by two types of nicotinic acetylcholine receptors in
mouse substantia nigra pars compacta. Eur J Neurosci
2000;12:2475-85.

38) Barnes S, Haynes LW. Low-voltage-activated calcium channels
in human retinoblastoma. Brain Res 1992;598:19-22.

39) Yamashita M, Yoshimoto Y, Fukuda Y. Muscarinic
acetylcholine responses in the early embryonic chick retina. J
Neurobiol 1994;25:1144-53.

40) Ohmasa M, Saito T. Muscarinic calcium mobilization in the
regenerating retina of adult newt. Dev Brain Res 2003;145:
61-9.

41) Zhang J, Xiao Y, Abdrakhmanova G, et al. Activation and
Ca*' permeation of stably transfected 13//*4 neuronal nicotinic
acetylcholine receptor. Mol Pharmacol 1999;55:970-81.



|
oy
=
m
1o
08
19
=)
o[
2
ne
rot
I
-
&l
rm
€
0f0
>t
|

=ABSTRACT=

Characteristics of Nicotinic Receptor Expressed in Human Retinoblastoma

Dae-Ran Kim, Ph.D.!, Seung-Kyu Cha, Ph.D.!, In-Deok Kong, M.D.",
Se-Hwan Jung, M.D.” Sang Hoon Rah, M.D.?

Department of Physiology, Yonsei University, Wonju College of Medicine,’ Wonju, Korea
Department of Ophthalmology, Yonsei University, Wonju College of Medicine,” Wonju, Korea

Purpose: To identify the characteristics and physiological function of the nicotinic receptor expressed in
human retinoblastoma cells.

Methods: We measured possible nicotinic signaling in WERI-Rb-1 cells using the Ca”" imaging technique and
the patch clamp method.

Results: 1) Nicotine-induced [Ca’']; rise arose entirely through Ca”" influx, which was completely abolished
by hexamethonium (100 pM). 2) Nicotine also induced remarkable depolarization from -56.6+3.7 mV to
-29.6+£3.6 mV (n=4) under current clamp mode, but it failed to directly activate the T-type Ca”" channel
expressed in retinoblastoma cells.

Conclusions: Nicotinic activation can increase the intracellular calcium level through calcium influx in the
undifferentiated retinoblastoma cells, which may play important roles in cell proliferation, differentiation, and
cell death.

J Korean Ophthalmol Soc 46(6):1060-1067, 2005

Key Words: Calcium, Nicotinic receptor, Retinoblastoma cell

Address reprint requests to Sang Hoon Rah, M.D.

Department of Ophthalmology, Wonju Christian Hospital, Yonsei University, Wonju College of Medicine
#162 llsan-dong, Won-ju 220-701, Korea

Tel: 82-33-741-0633, Fax: 82-33-745-2965, E-mail: shrah@wonju.yonsei.ac.kr

1067




