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ABSTRACT

Purpose : To investigate the effects of irradiation on the phenotypic expression of the MC3T3-E1 osteoblastic cell
line, particularly an the expression of type I collagen and alkaline phosphatase mRNA.

Materials and Methods : Cells were irradiated with a single dose of 0.5, 1, 2, 4, and 8 Gy at a dose rate of 5.38
Gy/min using a cesium 137 irradiator. The specimens were then harvested and RNA extraction was carried out at 1
and 3 days after irradiation. The extracted RNA strands were reverse-transcribed and the resulting cDNA fragments

were amplified by PCR.

Results : The irradiated cells demonstrated a dose-dependent increase in type I collagen mRNA expression relative
to the control group, with a maximum level of type I collagen mRNA expression occurring at 8 Gy. The degree of
type I collagen mRNA expression increased significantly at | day after irradiation, but little differences were found
between the control group and at the 3rd day. The amount of alkaline phosphatase mRNA expression increased
significantly at 1 and 3 days after irradiation in the 1 Gy exposed group compared with the control group.
Conclusion : The amount of type I collagen and alkaline phosphatase mRNA expression increased significantly 1
day after irradiation when compared with the control group. (Korean J Oral Maxillofac Radiol 2003; 33 : 51-7)
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1. MIZHRRE S EARMZEAL

2 Agd Agd Az 47 AR z;AEs
MC3T3-Elo. 24, Al Zu]Fe 10% fetal bovine serum
(FBS)®] =3+%l alpha-minimum essential medium (o-MEM)
Wi zlell A s gk MZ7E w kAN FREAl At
)&, 10 mM B-glycerophosphate 2} 50 pg/ml ascorbic acidE
A7)t 37°CoAA wiefsldm, 39 HH oz 414 Wi
2 w33} weFEld o). 25 cm? tissue culture flaskel] 4 x
10* cellse] A AHZE3}e] 37k wjek3t & cesium 137 v}
A Z2ALZ & AME3le] Al2ellA 538 Gy/ming] AFE=R
0.5,1,2,4,8GyE D3| xAlsle] 1935} 397 ikt o
MegFH 2 total RNAE E2)3k5d 0

2. Total RNA 22| % reverse transcription-polymerase
chain reaction {(RT-PCR)

Total RNAEX TRI reagent (Molecular Research Center,
INC, Az=Z71) 5 AHg-3led A|z=Abe] A3 met Fe
ste) wofzl M xZoA] wlx]Z A]A ST phosphate buf-
fered saline (PBS, pH 7.4) 10ml2 % " |33 &% TRI
reagentZ A7}l c). o] 71& 1.5ml tubeoll 1ml¥ T3 1-
bromo-3-chloropropane2- 200 ul A7}sle] 3027+ 738
o} (vortex)A1 %] ¥ dA41HE-2] (13,000 rpm, 15%, 4°C)3}~
4EdE Fe N2 wbed] FAH A7) FFH iso-
propanol & A7}ste] —20°Cel|A) 24|17} o)A} wkx]8lx 1}
A1 9482 (13,000 rpm, 15%, 4°O)& F AHEH-& A A8
Aot A 75% oste 1 mlE F71ste] oA AAE

2] (13,000 rpm, 155, 4°C)3} 2 o eb-&-& A7 & & diethyl
pyrocarbonate (DEPC)X 2] ¥ ZHF42 #H7}13le] 65°C &
oA 1087 WEAIA AAEE =% £21" RNAE
spectrophotometer®} 1% formaldehyde agarose gel A7 %
& ol st WFatn Talskgich #2Y ol RNA 4pg,
SuperScript II RT 200 U, 0.5 ug Oligo dT, 0.5 mM dNTP&
A7 Vsbed 42°Cel|A] 907 ub-g-A171 ¥ 70°Co|l A 1087t
e 2R A

Total RNAYE AHAE 51 Z 3541 cDNAY ALHA (pri-
men)E-& o]-43k PCR| WHoz ZFHFHH PCRS 2.5
U TaKaRa Ex Taq polymerase, 2 mM MgCl,, 0.2 mM dNTP
2 Wrhsted A7 QAR 27 RA AN} FEe
Exozg ALE ARA|E Col I sense, TCTCCACTCTTC-
TAGTTCCT; Col I antisense, TTGGGTCATTTCCACATG;
ALP sense, ACCTTAGGCCTCTAACCA; ALP antisense,
GCTTGCGTCTTCACTCA, GAPDH sense, TGGTGTCTT-
CACCACCA; GAPDH antisense, TCAGTGGCCCTCAGA
o]}

3. Total RNA M7 |H=

DEPCA2l¥l ZF4 34mlel] agarose 0.4 g& A 7}s}ed]
32¢] ©& 10XxMOPS buffer 4 ml8} formaldehyde 2 ml S
A7 eled geld THEo] AM23}l9ic}. Total RNAe| RNA
loading dye-8 #7}3}3. o7]o] Ethidium Bromide (EtBr)Z
0.5pugmi= A Arhske] 65°ColAl 1587 A7) F gel
Zo] loading3d}le] 1 x MOPS bufferAlel] 100V=2 1A)17F A
7HA1Z] ¥ mRNA band-& #23}ic}
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Fig. 2. The expression of mRNA at the Ist and 3rd day after
MC3T3-El cell culture.

Table 1. The amount of the mRNA expression of the type |
collagen and alkaline phosphatase after irradiation in MC3T3-El
cell line

Radiation Type I collagen Alkaline phosphatase
Dose (Gy) Ist Day  3rd Day Ist Day  3rd Day
Control 100 100 100 100
0.5 132 99 92 42
1 150 104 174 365
2 125 107 136 30
4 158 102 93 2
8 201 104 142 0

b

(M 2l

Fig. 1. MC3T3-El osteoblastic cells; A ( x 40), B
(% 100).
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18s

28s

Fig. 3. Total RNAs at the Ist day after irradiation in MC3T3-El
cell

8Gy 4 2 1 0.5 con

Fig. 4. Total RNAs at the 3rd day after irradiation in MC3T3-El
cell
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Fig. 5. The expression of Col | mRNA at the 1st and 3rd day after
irradiation of 0.5, 1, 2, 4, 8 Gy.
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Fig. 6. The expression of ALP mRNA at the Ist and 3rd day after
irradiation of 0.5, 1, 2, 4, 8 Gy.
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EL 2ZAE ol9ox T HEI} 4el o]F M EFo|
25k ALP 4 =9 Z71, B s 2 Be Hd HbSAl,
chekst F71A oAl A B9 A EY FAES
FA] BojFr) o] Wik A =3 2IH 25} BIsls F
ot d4H 9l FAWE 2ASHEH HA 2wl o) ®
2 AgeAM A" MC3T3-El M 2FE= Zx4¢ 24
s 2IFAHE RfARBI MC3T3-El Ml 23E 37149
%, 33}, A A4S gt &) el iAo H3
& dFshed o]4Fx 2l Ascorbic acid7} FEH
v Ao A} MC3T3-E1 Al 2= A 3" Ao ule} 2ZH =
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A AERA A, 27] 4-1047H FA4)7), 10-1692 F
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Col I, fibronectin, transforming growth factor (TGF)-B1, osteo-
nectin 50| Yehtiy, ALPS] A =w =718t} A 337
ol Ao $71 Z718l osteocalcin Fo| EA el
T} 3.4.1821.26,28
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