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RATIONALE/JUSTIFICATION: The findings of this study will allow the design of a cell preconditioning protocol based on LLLT before transplantation of DPSCs or other DMSCs for dental tissue engineering/regeneration


AIM: To evaluate the impact of the LLLT on expression of VEGF (as the angiogenic factor) and DSP (as a marker of dentinogenic differentiation) of human DPSCs
HYPOTHESIS: The null hypothesis is that LLLT could promote differentiation of DPSCs and angiogenesis, which may contribute to tissue regeneration and wound healing in the oral cavity


ETHICAL APPROVAL: approval of the protocol by the ethics committee at Faculty of dentistry Islamic Azad University and Iran National Committee for Ethics in Biomedical Research 
(https://ethics.research.ac.ir/IR.IAU.DENTAL.REC.1401.120)
(https://ethics.research.ac.ir/IR.IAU.DENTAL.REC.1401.055)


SAMPLES: DPSCs established from a biopsy of dental pulp of a 35-year-old female (cell name DPS-12) (cell No. IBRC C10896) were obtained from the Iranian Biological Resource Center (https://ibrc.ir). Expressing CD44 and CD90  


EXPERIMENTAL AND CONTROL GROUPS, INCLUDE INDEPENDENT VARIABLES 
MTT Assay- DPSCs cultured in proliferative medium were divided into 9 subgroups (n=7) including: MTT-1-1; assessed for viability 1 day after single dose LLL irradiation,  MTT-1-7; assessed for viability 7 days after single dose LLL irradiation,  MTT-1-14; assessed for viability 14 days after single dose LLL irradiation,  MTT-2-1; assessed for viability 1 day after double dose LLL irradiation 48 hours apart,  MTT-2-7; assessed for viability 7 days after double dose LLL irradiation 48 hours apart,  MTT-2-14; assessed for viability 14 days after double dose LLL irradiation 48 hours apart and, negative control (MTT-0-1, MTT-0-7, MTT-0-14) DPSCs cultured in proliferative medium without LLLI that were assessed in days 1, 7 and 14 for viability.

ELISA for expression of DSP- DPSCs were culture in osteogenic medium and divided into 9 subgroups (n=7) including:
DSP-1-1; DPSC assessed for DSP production 1 day after single dose LLL irradiation, DSP-1-7; DPSC assessed for DSP production 7 days after single dose LLL irradiation, DSP-1-14; DPSC assessed for DSP production 14 days after single dose LLL irradiation, DSP-2-1; DPSC assessed for DSP production 1 day after double dose LLL irradiation 48 hours apart, DSP-2-7; DPSC assessed for DSP production 7 day after double dose LLL irradiation 48 hours apart, DSP-2-14; DPSC assessed for DSP production 14 day after double dose LLL irradiation 48 hours apart and, negative control (DSP-0-1, DSP-0-7, DSP-0-14) DPSCs cultured in proliferative medium without LLLI that were assessed in days 1, 7 and 14 for DSP production.

ELISA for expression of VEGF -DPSCs were cultured in proliferative medium and divided into 9 subgroups (n=7) including:
VEGF-1-1; DPSCs assessed for VEGF production 1 day after single dose LLL irradiation, VEGF-1-7; DPSCs assessed for VEGF production 7 days after single dose LLL irradiation, VEGF-1-14; DPSCs assessed for VEGF production 14 days after single dose LLL irradiation, VEGF-2-1; DPSCs assessed for VEGF production 1 day after double dose LLL irradiation 48 hours apart, VEGF-2-7; DPSCs assessed for VEGF production 7 days after double dose LLL irradiation 48 hours apart, VEGF-2-14; DPSCs assessed for VEGF production 14 day after double dose LLL irradiation 48 hours apart and, negative control (VEGF-0-1, VEGF-0-7, VEGF-0-14)DPSCs cultured in proliferative medium without LLLI that were assessed in days 1, 7 and 14 for VEGF production


OUTCOME(S) ASSESSED, INCLUDE DEPENDENT VARIABLES AND TYPE
(1-proliferation and viability of DPSCs after LLLI through the  )
(2-Dentinogenic activity of DPSCs after LLLI through the ELISA reading for DSP )
(3-Angiogenic activity of DPSCs after LLLI through the ELISA reading for VEGF )


METHOD USED TO ASSESS THE OUTCOME (S) AND WHO ASSESSED THE OUTCOME(S) 
MTT colorimetric reaction assay for proliferation and viability - by laboratory staff
ELISA for expression of DSP-by laboratory staff
ELISA for expression of VEGF-by laboratory staff


RESULTS 
Single and double doses of LLLI caused an increase in proliferative activity of DPSCs.
Single and double doses of LLLI caused an increase in dentinogenic differentiation of DPSCs in osteogenic medium.
Single and double doses of LLLI caused an increase in angiogenic differentiation of DPSCs.


CONCLUSION(S )
LLLI with 660-nm diode laser, can enhance the mitochondrial activity and proliferation of DPSCs. Also increased production of DSP and VEGF can be expected as an indicator of dentinogenic activity and angiogenesis.
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