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Effects of irradiation on TGF-B; mRNA expression and calcific nodule formation
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ABSTRACT

Purpose : To investigate the effects of irradiation on transforming growth factor 3, (TGF-3;) mRNA expression
and calcific nodule formation in MC3T3-E| osteoblastic cell line.

Materials and Methods : Cells were cultured in alpha-minimum essential medium (6-MEM) supplemented with
10% fetal bovine serum and antibiotics. When the cells reached the level of 70-80% confluence, culture media were
changed with o-MEM supplemented with 10% FBS, 5 mM B-glycerol phosphate, and 50 ug/mL ascorbic acid.
Thereafter the cells were irradiated with a single dose of 2, 4, 6, 8 Gy at a dose rate of 1.5 Gy/min. The expression
pattern of TGF-3; mRNA, calcium content and calcific nodule formation were examined on day 3, 7, 14, 21, 28,
respectively, after the irradiation.

Results : The amount of TGF-3; mRNA expression decreased significantly on day 7 after irradiation of 4, 6, 8 Gy.
It also decreased on day 14 after irradiation of 6, 8 Gy, and decreased on day 21 after irradiation of 8 Gy. The amount
of calcium deposition decreased significantly on day 7 after irradiation of 4, 8 Gy (P<0.01) and showed a decreased
tendency on day 14, 21 after irradiation of 4, 6, 8 Gy. The number of calcific nodules was decreased on day 7 after
irradiation of 4, 8§ Gy.

Conclusion : Irradiation with a single dose of 4, 6, 8 Gy influences negatively the bone formation at the molecular
level by affecting the TGF-; mRNA expression that was associated with proliferation and the production of extra-
cellular matrix in MC3T3-E| osteoblastic cell line. (Korean J Oral Maxillofac Radiol 2008; 38 : 125-32)
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Days in culture

Fig. 1. Morphological changes according to the differentiation.
Arrows represent calcium accumulation by MC3T3-El cells that
were incubated in osteoblast differentiation medium. The number
of MC3T3-E1 cells was decreased according to the differentiation.
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Fig. 2. Analysis of TGF-f; mRNA expression by RT-PCR. MC3T3-
E! osteoblastic cells were incubated in the differentiation medium
containing 10% FBS, 3 mM f-glycerol phosphate, and 50 ug/mL
ascorbic acid. Thereafter, the cells were exposed to the indicated
doses (Gy) of irradiation, and at various times (3, 7, 14, 21, 28
days), TGF-B; mRNA levels were analyzed by RT-PCR, as des-
cribed in materials and methods.
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Fig. 3. Effect of irradiation on the
production of TGF-$; during the
differentiation of MC3T3-El osteo-
blastic cells. The cells were incubat-
ed in the differentiation medium
and then exposed to the indicated
doses of irradiation. At the various
times (3-21 days), after the irradia-
tion, the supernatants from the cul-
tures were collected and processed
for the analysis of TGF-B,; at pro-
tein level using ELISA. The results
were calculated from the data ob-
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tained from three independent ex-
periments. *P<0.05, **P<0.01
and ***P<0.001 represent signifi-
cant differences between control
and experimental values (ANOVA,
Scheffe’s test).
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Fig. 4. Calcium deposition of irradi-
ated MC3T3-E1 cells. The amount
of calcium deposition decreased sig-

nificantly on day 7. Tt showed a
decreased tendency on day 14, 21,
but there were no differences bet-
ween groups. Each bar represents
the mean £ SD of three separate ex-
periments.

Table 1. The amount of TGF-$; production in the control and irra-
diated MC3T3-El osteoblastic cells

Radiation Days in culture (Mean £ SD)

dose(Gy)  pay 3 Day 7 Day 14 Day 21
0 8175 216150 190+160 63£9.0
2 1034100 2084120 1924170 56+8.5
4 130£7.8% 155+12.5% 145+160 62+7.0
6 77+9.0 120 11.0%** 127+15.0% 53%7.0
8 75+14.0 97+160%%* 125+18.0% 36+8.0*

P < 0,05, #¥P<0.01 and ***P<0.001 represent significant differences
between control and experimental values (ANOVA, Scheffe’s test).
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Table 2. The amount of calcium deposition of MC3T3-El cells on
day 3, 7, 14, 21 after irradiation

Radiation Days in culture (Mean =+ SD)
dose (Gy)  pay3 Day 7 Day 14 Day 21
0 100+5.0 100+4.3 100+4.0 100+2.5
2 112+9.0 102+£8.0 98£6.0 107x11.0
4 108+6.0 67 £ 5.0%* 93+5.5 98+4.0
6 89+7.0 62+ 6.0%**  92+8.0 94+10.0
8 80£3.0%  60£6.0%**  90+6.0 89+8.0
7 14 21 (Days)

Fig. 5. Calcific nodule formation of irradiated MC3T3-E1 cells.
The cell cultured in the differentiation medium were irradiated to
a single dose of 4 and 8 Gy, and at the indicated times, the forma-
tion of calcific nodule was determinated by von Kossa staining as
described in the materials and methods.
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