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Induction on Normal and Tumorigenic Cells
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Purpose : The study was aimed to detect the differences in the cell viability and the apoptosis

induction after irradiation on normal and tumorigenic cells.

Materials and Methods : The study. that was generated for two human normal cells(RHEK,

HGF-1) and two human tumor cells(KB, HT-1080), was tested using MTT assay at 1 day and 3

day after irradiation and TUNEL assay under confocal laser scanning microscope at 1 day after

irradiation. Single irradiation of 0.5, 1, 2, 4, and 8 Gy were applied to the cells. The two fractions
of 1, 2, 4, and 8 Gy were separated with a 4-hour time interval. The irradiation was done with

5.38 Gy/min dose rate using Cs-137 irradiator at room temperature.

Results and Conclusions :

1. In 3-day group, the cell viability of HGF-1 cell was significantly decreased at 2, 4 and 8 Gy
irradiation. the cell viability of KB cell was significantly decreased at 8 Gy irradiation and the
cell viability of HT-1080 cell was significantly decreased at 4 and 8 Gy irradiation.

2. There was significant difference between RHEK and KB cell line in the cell viability of 3-day
group at 8 Gy irradiation. There was significant difference between RHEK and HGF-1 cell line
in the cell viability of 3-day group at 4 and 8 Gy irradiation.

3. There was a significantly decreased cell viability in 3-day group than those in 1-day group at 2,
4 and 8 Gy on HGF-1 cell, at 4 and 8 Gy on HT-1080 cell, at 8 Gy on KB cell.

4. We could detect DNA fragmented cells only on KB cell. Number of apoptotic cells of KB cell was
significantly increased at 4 and 8 Gy irradiation. However, there was no correlation between cell
viability and apoptosis.

5. On all 4 cell lines, there were no differences between single and split irradiation method in cell
viability and apoptosis. (J Korean Oral Maxillofac Radiol 1999:29:435-450)
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£ Ao vFFEAEL Rheem
human epithelial keratinocytes(RHEK), 34
A HFEAEQA HGF-1, 7 R gE
AZF KB, A A/HSEAEFA HT-1080
£ A3 Y. RHEK, HGF-1, KB Al ¥£3:9]
Y| X]& Fetal Bovine Serum (Gibco BRL,
Grand Island, N.Y., U.S.A)) 10%%
Penicillin-Streptomycin 1%7F A 714
Dulbecco s Modified Eagle s Media (Gibco



BRL, Crand Island, N.Y., US.A)E AME3t
Fdom, HT-1080 AXF<] wjA& Fetal
Bovine Serum (Gibco BRL, Grand Island,
N.Y., US.A) 10%% Penicillin-
Streptomycin 1%7} 37H¢ RPMI 1640
(Rosewell Park Memorial Institute (Gibco
BRL, Grand Island, N.Y., U.S.A)JE AH&3}
ok, AEarielA 5% CO, R 37°C 232
2 wjeFeict.

2. EAKMZEAL

Z} M ¥ BAMIZARE Cs-137 WAMARAL
71(IBL 437C, France)& A 2°)A 5.38
Gy/min®) 4222 05, 1, 2, 4, 8 GyS &
ZARSIATE =3 0.5, 1, 2, 4 GyE 4 A
o2 2 3] BRI FRANFO] 47t 1, 2,
4, 8 Gy} HEE 3t A1 4 39
3 4 Fol| NTIPEE BAstn A MARA 1
o 3o apoptosisE 3315

3. NZSNT BN

WAL ZAL £ 2 I EES AlXENE 24
< 98l MTT £42 Al38td o). 4 well-dishe]
Zrwell @ 25 x 100 719 NEE 92 ¥ 1
A7E M EujFe AAletn AP ZAL 1 93 3
d Fo] MIT 4 AT 2 ng/ml %
o] MTT €9 (Sigma, St. Louis, U.S.A)E
well T 200 ME F7Fst 4 A1ZF Al Euf et
% AAsKAT}. Formazan 23S £3j4)7]7]
98 dimethyl sulfoxide(DMSO)E well B
200 ME AN &4 42 ELISA
reader (Bio-tech Instruments Inc., Mode]
EL308, U.S.A)Z 37 550 mol 5733 F
2T et Aol BAAY formazan
AR FH=E v 2ol Alsld A xgA
=E A

) AdFe] F4=
NESE=T = -
27 F3x

4. Apoptosis =8

Apoptosis & At AEE 2-well
chamber slide(Nunc, US.A)olA 1 43F A Z
kg AlP3n WALAZAL 1 4 Fo
ApopTag*Fluorescein kit(Intergen, U.S.A.)E
o] &3 o terminal deoxynucleotidyl
transferase-mediated dUTP nick end
labeling(TUNEL) #4< A3t} A&
10% paraformaldehyde®l] 10 ¥3F 133t
70% g2 5 £ 333300 ke
52 5 ¥4 2 3 4 F AL29A pota-
ssium cacodylateZt &F¥ equilibration
buffer2 5 #3F Z-8-A1Zth Terminal deoxy-
nucleotidyl transferase(TdT)E ¥ 37°CellA]
1 AIZE wokste] £HE ©]F v DNA
deoxyuridine triphosphate(dUTP)E %-2}3}31
44 % fluorescein detection solutiong 37}
3l AolA 30 1t il FRE TR
71 & propidium iodide(PD 2 A3l 2w
£ =4o. rREs FRAY oA FAAUA
(Bio-Rad, MRC 1024, U.S.A.)& °]|£3l4
DNA #4< gRlIsisit). AHE3 3344014
FAHu] -2 Kr-Ar ion laser2A] 15 W& o] &
3o 488 mol|A A7]sKATh 400 w2 &
gk shAeA 3] Eelolzolla Pz 4 )
9] 3L A3l AA NEF T B U=
AEF vlg FAs] DNA BHS BdF
= A2 B g ZHsEY.

5. EAXL
dojxl A= SPSS T2 9] v RSFEA)
Wg o] 83l AN, WA AT
& W3}, ZAMPYS ¥, ZF Al ) vl
& Kruskal-Wallis'i®} Mann-Whitney'd< A}
£3159 o0 v 2411 A 391 3 Y F9 A
FEA T HlaE Wilcoxond<, AE&A =t
apoptosis F#7<] AAAA= Spearman'-S
A3l folE 0.05 FEolM ARSI
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Fig. 1. Determination of surviving fractions of cells with graded doses of radiation

12

fraction

0 05 1 2 4
radiation dose (Gy)

+ . statistically significant between RHEK and K8

(a) RHEK and KB

fraction

N
e
T |
il
ﬁé’CARHEK

., BHGF

4 * 8 *
radiation dose (Gy)

» . statistically significant between RHEK and HGF-1

(¢) RHEK and HGF-1

fraction

radiation dose (Gy)

{b) HGF-1 and HT-1080

‘
I

;fv B 7?_ ‘i

L !

1 I KB
LE. AHT

8
radiation dose (Gy)

fraction

(d) KB and HT-1080

Fig. 2. Determination of surviving fractions of cells with graded doses of radiation in cells
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HAMAZAL 1 4 59 3 4 39 AlESEE
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Fig. 3. Determination of surviving fractions of cells with graded doses of radiation in 1-day and 3-day

group

Table 1. Determination of surviving fractions of cells by single and split irradiation

( 1 day after irradiation )

split single

split single split single split

RHEK 1.005* 1.047 0975
+0.087 +0.193 +0.084
HGF-1 0967 0946  0.985
+0.040 +0.055 =+0.050
KB 1.070 1.051 1.026
+0.193 +0.139 =+0.216
HT-1080 0940 0913  0.986
+0.091 +0.123 +0.074

0959 0918 0951 0954 0972
+0.116 +0.085 +0.104 +0.068 =+0.083
1023 0971 0904 098  0.983
+0.134 +0.074 +0.109 +0.067 =+0.086
097 1065 0967 099  1.013
+0.174 #0298 +0.101 =£0.163 =+0.1%4
0960 0934 0874 0918 0.863
+0.076 +0.081 =+0.106 +0.073 =+0.061

* © Average value and standard deviation were calculated from 6 independent experiments.
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Table 2. Determinations of surviving fractions of cells by single and split irradiation

( 3 days after irradiation )

‘gg};‘j 1 2 4 8

group single split single split single split single split
RHEK 0.998* 0.938 0.906 0.931 0.925 0.917 0.850 0.833
+0.098 =+0.157 £0.080 £0.093 =+0.089 +0.131 +0.124 +0.083

HGF-1 0.966 0.884 0.820 0.843 0.7%4 0.737 0.639 0.627
+0.137 0058 *0.062 +0.061 0024 *0044 +0.056 *0.055

KB 1.029 1.009 0.999 0.944 0.923 0.904 0.666 0.693
+0.098 +0.161 =£0.108 +0.117 +0.126 0117 0153 =£0.073

HT-1080 0.977 0.996 0.936 0.954 0.797 0.837 0.619 0.651
+0.099 0088 =+0.098 +0.098 +0.088 +£0.068 =+0.101 =£0.101

* : Average value and standard deviation were calculated from 6 independent experiments.

Table 3. Effect of different graded doses of radiation on the induction of apoptosis ( % )

dose(Gy)
group 05 1 2 4 8

RHEK 0 0 0 0 0 0.22
+0.35

HGF-1 0 0 0 0 0 0.04
+0.08
KB 2.19* 2.76 2.57 3.51 4.79** 5.68**
+0.44 +0.51 +0.55 +1.04 +0.85 +0.71

HT-1080 0 0 0 0 0.06 0.17
+0.09 +0.16

* . Average value and standard deviation were calculated from 5 independent experiments.

** : statistically significant with adjacent groups

3 AxFYTr) fo3A a9t (p
0.05)(Fig. 3b. 3c, 3d) RHEK Al XM=
9| & atol = I Hp 10.05) (Fig. 3a).

Gz e} BdzAL) wlE AEZA L 2}
ol 4 7HA M E BFolA & o] HolA| &
tcHp )0.05) (Table 1, 2).

2. HATAD} apoptosis S2H01 OIXl= Qist
KB M EFAN WA ZALE 84 o2 ol
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Tabie <. Effect of single and split irradiation on the induction of apoptosis ( % )

C(lasﬁ 1 2 4 8

group single split single split single split single split
RHEK 0 0 0 0 0 0 0.22 0.09
+035 +0.19

HGF-1 0 0 0 0 0 0 0.04 0

+0.08

KB 2.57* 2.50 3.51 3.42 4.79 4.21 5.68 5.87
+0565 053 +1.04 037 08 +041 071 £0093
HT-1080 0 0 0 0 0.06 0.02 0.17 0.22
+0.09 005 016 *0.36

* : Average value and standard deviation were calculated from 5 independent experiments.
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H3* transforming growth factorB(TGF-H),
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o|Z HolA ¥ttt E3IF apoptosise] FES
RHEK, HGF-1, HT-1080 MXFoMe T
YA g3 KB A EFo Mgt 2= o 4 Gy
9} 8 Gyoll A WA AR folaHl F7Heta e
v} A EZA 2} apoptosis & 7o) AAAL
Uit FEAH | AFAREN AL F g o
A BYE 2O o d3l] BHF & &
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AlZE ool EX| AR 3]&0] dojihs A
ojv] A¥H oz FHd ul gloj®® B Ao
T o]d] ZAsIY BIZARNZ S 4 Ao 8}
o 2 3] ZARIE oY 4 71 Al 2R X
Apgel me AXLYE9} apoptosis L]
Zpole HolA| Gttt oA WA ZAPY 9
ATl E EEZADES 3] ol thEidx
AP (multi-fractionated irradiation) & F2 A}
g3l on] ZALRAT ME F/ wel ot

HEe-S HPOP® vhea FHALGAAM FEAA
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Irradiated RHEK cells (x400, 8 Gy irradiation )
There is no fluorescent cell.
The normal cells were counter-stained with PI.

Irradiated HGF1 cells (X400, 8 Gy irradiation )
There is no fluorescent cell.
The normal cells were counter-stained with PI.

. Irradiated KB cells (X400, 8 Gy irradiation )

There are some fluorescent cells .
The cells were counter-stained with Pl to quantitate the incorporation of dNTP.

Irradiated HT-1080 cells (X400, 8 Gy irradiation )
There is no fluorescent cell.
The normal cells were counter-stained with Pi.
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