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This study composed of two parts. The first part aimed to investigate the effects
of heat stress on cell viability, translationally controlled tumor protein (TCTP)
expression, and the effects of Pmer-TCTP cloning from banana prawn (Penaeus
merguiensis) on heat-stressed human dental pulp cells (HDPCs). The second part was
to evaluate the anti-oxidative property of Pmer-TCTP and examined its effect to gene
expressions related to odontogenic differentiation including DSPP, DMP1, OPN and ALP
gene as well as TPT1 and BCL2 which related to apoptosis in HEMA treated HDPCs.

HDPCs were isolated from human teeth and cultured at 37°C. For heat stress,
HPDCs were incubated at 43°C for 45 min. After heat stress, Pmer-TCTP was added to

HDPCs and cultured for various periods of time at 37°C. Heat-treated cells displayed
lower cell density and nuclear morphology resembling apoptotic body. Heat stress
significantly decreased cell viability and induced activity of caspase 3. The effect of

Pmer-TCTP on pulp cell death from heat stress varied depending on each subject and



TCTP concentration. Heat stress up-regulated TCTP mRNA expression level. In contrast,
TCTP protein level remained unchanged. Pmer-TCTP did not affect TCTP mRNA

expression but down-regulated TCTP protein in heat-treated cells.

For HEMA exposure, it was found that TCTP started at 100 ng/ml survived HDPCs
treated with 8mm HEMA and the percentages of viable cells did not differ (p>0.05)
from cells cultured in normal medium. The result of anti-oxidant assay showed that
Pmer-TCTP had no anti-oxidant activity. The gRT-PCR of HDPCs treated with 100 ng/ml
Pmer-TCTP, 8 mM HEMA and 100 ng/ml Pmer-TCTP + 8 mM HEMA revealed that HEMA
down regulated DSPP, DMP1, OPN and ALP at both 24 h and 72 h but up regulated
BCL2 and TPT1 at all-time periods. Pmer-TCTP up regulated DSPP, DMP1, OPN and ALP
but down regulated TPT1 and BCL2. TPT1 and BCL2 were down regulated in cells
treated with Pmer-TCTP + HEMA compared to HEMA treated cells only. These results
suggested Pmer-TCTP may protect HEMA treated cells not by being as an anti-oxidant
agent but may function together with the TCTP of the cells by maintaining the
mitochondria integrity. Moreover, TCTP may promote cell differentiation by up

regulating odontogenic gene expressions.
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