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Purpose: Ionizing radiations have been reported as an apoptosis initiating stimulus in various
cells and it has established that sustained elevations in (Ca’*) can lead to DNA fragmentation by
Ca’'~dependent endonucleases, ultimately resulting in apoptotic cell death. The previous
experiments have been reported by using primarily thymocytes and lymphocytes and the change of
{Ca®] was measured only by minutes or hours respectively. We need to evaluate {Ca?') in both
several minutes and hours after irradiation of radiation of radiation therapy and verify the
apoptotic cells.

Materials and Methods: We have measured (Ca*') in human gingival epitheloid cancer cell with
10 Gy irradiation, at minutely intervals and hourly intervals using digitized video-intensified
fluorescence microscopy and the fluorescent Ca* indicator dye, fura-2. In order to find out that the
transient rise in (Ca*'} could induced apoptosis, cells were incubated for 1 hour at 37C with TdT
enzyme, rinsed and resuspended containing fluorescence and observed under a confocal
fluorescence microscope. MTT assay was done to determine cell activity and LDH assay was done
to determine the amount of necrotic cells.

Results: After irradiation, the transient and temporal increasing of (Ca®'] in the KB cells was
founded. Though. there was no change in the intracellular (Ca**] at 30 minutes and 2 hours after
irradiation. We could detect of DNA fragmented cells at 4 hours after 10 Gy irradiated cells. There
were no significant differences between 4 hour, 1 day, 3 day cells. There were no significant
differences in MTT and LDH assay between the irradiated group and the control group after 4
hours and 1 day. Though after 3 days there were differences in MTT and LDH assay between the
irradiated group was significantly decreased than the control group, in LDH assay the number of
necrotic cell death of the irradiated was higher than the control group.

Conclusion: In KB cells there were incipient and temporal increasing of the (Ca®*") with 10 Gy
irradiation and the apoptosis was founded from 4 hours later which was earlier than seeing of the
change of the amount of the cellular ability and necrosis.(J Korean Oral Maxillofac Radiol
1999:29:106-117)
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1. NIEZ X MIEH

AEFE FTAEF2Yo|M Fof ute
ATCC No. CCLI1T(KB cells)?] #3394
EFE ARREIITE o] M T wikey) J1AR
M FAEE 5A4E Za glen wAE
Dulbecco s Modified Eagle s Media(DMEM,
Gibco, USA)ell Fetal Bovine Serum(Gibeo,
USA) 10%% Penicillin-Streptomycin 1% %
H7ketd AMEEY e 100 mm dishet wigks
718 AHEEIE . A Eujdrlel 5% CO, 2
37°C 2702 wjeksitt.

2. SARMEAL

A X Zgolee x 54 98] 100
mm dishollA ¥jtd KB Al¥£E trypsin &
Aejate] 7H7) MEZ Fe2ld £ 10 ml tubeo]
A 2 mM2] Fura-2 AM(Sigma, USA)2.& 2
EA X 40 F7F izl Fura-22 loading3hit
BB H o R BT Fura-27} loading?
Axe] dF-E HEsle Cs-137 HAMIZAP]
(IBL 437C, USA)2 A-2°lX 5.38 Gy/min}
MEZ 10 GyE B 2A8IT

3. MIELH ZH0I20 =525
Hla}A o] ZALE Fura-2%. loading® Al £&
ZA 8719 @2 S8 F P07 (inverse
fluorescence microscope) 3lA &% A4 Al
S A"atdd, HAtE s dgke] Hals &
1] 7338 = A (microscope photometer, Model
D10413, PTI, Canada)® 533l Zrgo] 2
A= 340 nmell A 7] (excitation) &kl
AFAFE2 EAE o 380 nmellAd d7EEE
L/l P12 s HtE AFEHE 248}
om WAMAZAL 3 ¥ FREH 10 #1F #Est
T 30 & 39 2 AIRE Fo] g waksigich
Erhe Y420 FFsigdon 24L&
DMEMel 2 mMe] CaCl2g d7lsked ARgst

At

HZTE FUT AF o2 Agolde] =
g 5380 en 33E daxT 4dTe 9%
=R FrA g8l Alolzt AEAE ttestE
A3t

4. apoptosis A

apoptosis #¢1& 93 AEE 1-well
chamber slide(Nunc, USA)elA s oksls] o
HIAPA AL A3 4 ARE 1 2 2 39 Fo)
Apoptag(Oncor, USA)& ©]€3 TUNEL
(terminal deoxynucleotidyle transferase
mediated dUTP nick end labeling) assay&
AT AAletnA she £el=E 10%
4 LU 8 10 #3F n3ea 100%
AerEE 5 B4 3 3], 90%, 80%, 70% o|er&
2 247 5 #3134 nysint. AeolA
proteinase K& 15 £ *&lste] DNAS
naking M7l EFF2 F4 3 4244
equilibration buffer® FAEAC. T4T
(terminal deoxynucieotidyl transferase) &4
5 93 37 °CollA] 1 A17HE<t viksle] 24|
o] U DNAo) dNTP(deoxynucleotide
triphosphate) & F-2HA|# 44 T YBJHE4
A& HArtsted A2oA 30 B3 v ¥
& #dXAZ F Plpropidium iodide) 2 443t
o 2EE Ao vREESIL FR P AF
AUl (BIO-Rad, MRC1024)& ©] &3]
DNAFA S glatqieh. AR I3 eo|A
AFEP] 74 & Ag-olm ol gold 2N 15 mW
£ ol-8-38txlen] 488 nmeiA <d71st Tt 100
w2 gk shAdA] shle] &elelmg R
o) 2 47H0] BPA 3 MElsled Pl g AlE A A
A X 9 B e A5 u)2 B3]
DNA $4 HoFe= Ao 38 24 sigr},

5. MTT 2AE OI88 NE2NT ZAt

MTT(3-14,5-dimethylthiazol2-yl.-2,5-
diphenyl tetrazoliurm. oromide) £41& 9 &
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FAE o83l 96 well-dishell 1.5x10° 749}
AXE SUehA 9 5 1 9 siesia WA
ZAL4ANZE 1Y, 3 Y Fol ARE AIE &
A e dEFH wmaitt. MTT &<
(Sigma, USA)Z wHE0] zt welloll 50 ©E ¥
31 4 A7 F AAG 9 formazon A% S &314]
7171 9180 dimethyl sulfoxide(DMSO)E £
gk ofo = gol Ft}h. ELISA reader(Bio-
tech, Instruments Inc. Model EL 308, USA)
2 XSS 34 550 nmellA Z4 3kt

6. LDH 24

4 well dishell 5x10° 7He} AEE ¥ol 1 &
wjed 3 AP ZAL AAo] wiekdE wdstal
WA ZAL 4 A17F 1Y, 3 A Fol) A7} AR
slod w2 LDH(lactate dihydrogenase)
7} Bulglo] U S dolr gt AHEdS 50
A A 96 well assay plate® %713 LDH &4
AFS 7t wellol] 50 ¥ gof Al2e] gHaleliA]
30 £z} viskdcth. WreA A Y-S ¥ al ELISA
reader® 490 nmelA &4 sttt

Ratio

. SPAR

1. NZUWH 250i2s59 St

HIAPA S ZAMSHA] 42 diRTM e AR
o] Aol E Zs w7t 1.0 o2 & Wzt
2 Holx| ggtor A X% Xjol7} A9l {1
AHFig. 1,3). 10 Gy BAE A A X
oAl 78.9%(n=30/38)] 73-FollA MAMIZ
A} 4 B Fol| BepsEnlzt G4 F7HE Hol
o} 9 B 32 g 279 vl £5o] FEH
2 399 (Fig. 2.3). WARIZAL & Zgole
o] 2718 B9l 4 Bolx 8 FAlele] ARE W
AP S ZAVSHA] & T3} v WAl BA 8
o7 913t ato] & HATHp(0.01, Fig. 3).

WA AL 30 B 39} 2 ARt Foe dEE
wH7} hETE felgt AlolE Holx] sttt
(Table 1).

2. SAINEAL & apoptosisC| &S
HIAMAZAL 4 AIZE 1 Y, 3 Y Bol) 1S
1281y apoptosis®l W& FALEE AT} 4 A
{t 3ol apoptosis® Al ¥/} tlZ&tell vlste
JAMA FrEen 1 43 3 Y Follx tiE
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Fig. 1. One chart of intracellular (Ca’") ratio in fura-2-loaded control KB cells.
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Fig. 2. One chart of radiation-induced change in (Ca**} in fura-2-loaded KB cells, 4 minutes
after 10 Gy irradiation.

Table 1. (Ca®*) ratio in fura-2-loaded KB cells at 30 minutes and 2 hours after 10 Gy irradiation

Time 30 minutes 2 hours
Groups
Control 0.949 + 0.076 0.988 + 0.106
[rradiated 0.941 + 0.028 1.106 £ 0.047

mean + S. D. (n=30)

Table 2. The percentage of apoptotic cells on the slides detected CLSM (%)

Control ' 4 hours ) 1 day 3 days
145+1.48 11.29+7.94* 7.93+5.51* 10.38+3.98*

mean *+ S. D. (n=5)

* ! statistically significant between control group and irradiated group(PX0.01).

TH FA e Aol g Bou AgTitele o 2t Blsted frelahA 2steH(Fig. 8).

e Aol & BolA| e3tth(Table 2, Fig.

4-7). 4 LDH 24
s A o] ApE gt *1]291 LDH AL #ARA
3. MTT £M ZAF4 AIRE 394 1 Y Folle 2T foF
WAL ZAL 4 AIZE) 1 Sole d 2T 2po]E Holx] ¢gtor} 3 U Foll= WAM A}
F2)3k afel7h it ot AR AL 3 Y Foll= TolA frelshAl Btk (Fig. 9).
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Fig. 3. Time course of radiation induced incipient changes in (Ca’*] ratio in fura-2-loaded KB cells
* - statistically significant between control group and irradiated group(P(0.01).
Error bars represent the standard deviation(n=30, respectively).
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Fig. 8. Optical density signal after irradiation on KB cells by the MTT assay.
* : statistically significant between control group and irradiated group(P<0.01).
Error bars represent the standard deviation(n=3).
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Fig. 9. LDH concentration (O.D.) in supernatant after irradiation,

" statistically significant between control group and irradiated group(P<0.01).
Error bars represent the standard deviation{n=3).
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Fig. 4. Control KB cells(X 400). There is no fluorescent cell. The normal cells are counter stained with
Pl

Fig. 5. Irradiated KB cells(x400, 4 hours after 10 Gy irradiation). There are some fluorescent cells. The
cells counterstained with Pl to quantitate the incorporation of dNTP.

Fig. 6. lrradiated KB cells (x400, 1 day after 10 Gy irradiation). There are some fluorescent cells.
Chromatin granules that were present in apoptotic cells. The cells counterstained with PI to

quantitate the incorporation of dNTP.

Fig. 7. Irradiation KB cells(x400, 3 days after 10 Gy irradiation) There are some fluorescent cells. The
cells counterstained with P! to quantitate the incorporation of dNTP.
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