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Abstract

Purpose :Periodontal ligament stem cells maintain tissue homeostasis in periodontal ligament. The purpose of this study was to
determine the characteristics of periodontal ligament stem cells isolated from premolar teeth and observe protective effects against
oxidative damage caused by Triethylene glycol dimethacrylate (TEGDMA) following treatment with N-acetylsysteine amide (NACA)
drug known as enzymatic antioxidants.

Methods : Primary periodontal ligament stem cell (PDSC) culture was performed from simply extracted human premolar of
orthodontic patients. The characteristics of the primary cultured PDSCs was analyzed using the FACS system. PDSCs was incubated
with TEGDMA and NACA. The cell proliferation and survival was determined using WST-1 assay. Collected data were analyzed
using SPSS Window 20.

Results : Primary cultured PDSCs grow on the floor and develop rapidly in a cluster form from up to 14 days. The morphology
of PDSCs showed the spindle-shaped cells and grew directionally. FACS analysis, In addition, positive expression of visible cells
were observed in mesenchymal stem cell biomarkers. PDLSCs cell viability was significantly decreased at high concentration in both
3 and 6 hours after TEGDMA treatment. We observed a decrease in the number of cells as well as a morphological change of
PDLSCs. Antioxidative effect was notable since the death of PDLSC death was significantly inhibited compared to the control group
at 24 and 48 hours after NACA treatment.

Conclusion : Therefore, based on the results of this study, further research should be encouraged considering the development
of clinical treatment methods using various antioxidants as well as regenerative engineering techniques utilizing periodontal ligament

stem cells.
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Fluorescence-activated cell sorting (FACS) A4S 4AA]
Stick AIZEE BAA F 27 FuQ B71AZ =
A elx  FHEFYel CD29 (anti-human CD29 PE,
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CD34 (anti-human CD34 PE, eBioscience), & X Z7] A
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Ml BAshelch AurAY mayel dus HAHLAS
ol g3t om, AFHYORE Turkeye] WS AHE3}
ek 79 #E2 p<052 #8353t

m 2 3

L AFAY AE Q3 dekat GAEEA

LEEISENAZ EHENT ndothelial 7| HT EMANL AEHEIHE EEHIT

CD45 CD31 CD 14
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Fig 1. Initial cells growing out from periodontal
ligament (PDL) tissues when explants
were plated into six—well culture dishes

containing a —minimum essential
medium (@ —MEM) supplemented with 15
% fetal bovine serum
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endothelial Z7|A|Z #F XA} CD
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Fig 2. Cytometric flow analysis indicated that PDLSCs derived from adult human showed the
negative for CD45, CD31, CD14, and CD34 but positive in mesenchymal stem cell marker
such as CD29, CD90, CD44, CD73 and CD105
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FALBLA 9l NACAE: -84 §olo2 xS o] 43t
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AW JE8 BAsGTh O A% AR AL A5
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jol mEAIAE QR A FAES 48
HotA s o) njulgt Weld Wsts woln] AmAE
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Fig 3. The cell viability of triethylene glycol dimethacrylate (TEGDMA) or N—acetylsysteine amide
(NACA) on the growth of PDLSCs. Cells were exposed to TEGDMA or NACA for 3 and 6
hours. The dose—dependant of drug effect was measured with WST—1 assay. *p{.05,
**5¢.01 compared with Normal group: one—way ANOVA followed by Tukey’ s post—hoc

comparison
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Fig 4. The effect of N—acetylsysteine amide (NACA) on PDLS cells viability, 24 (A) and 48 (B)
hours after NACA treatment showed cell protective effect on proliferation and viability of
PDLS. *p{.05, **p{(.01 compared with control group: one—way ANOVA followed by
Tukey’ s post—hoc comparison,
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27 fog 22z QA1 JEdF s 2t A E7Ax2= Jehs FAdsk wieF HAlo #
Aso] THAo] WA YThNumn, 2003). shAur, o AAECl ARordEe] FHE o, ol FH=
Al g E7MEA AFxA0] Ao gof 5 S0 TOODS Aot FASIE. s Yo e
2% 4TS T 4 qlon BAE, AP EB opep T ATAA SRS =4 B ?"’M"L‘ =71 &
wlolzl W xZolgiz A slihdlo] BHolEo @y q E7IHEY FAJAAR F=HEHE= S 1, CD146>
(Merkel =, 2019), z}7bo]4] @ 22 2aba A 2| 29| =9 RS Ko ZA|E, AHPAE, ﬂ%/\ﬂi TR E
90| o]2o]A 2 Qe Aom AZHL). B ogo)a AT T S TR sHE FEI Pl 9ol o
A} horet A XFATY ZIAZE vheke] 2o & AOIS BAHKIm 5, 2007). WFE ATl 27
gon £o FASW WA R v Fagsy)  EE B7IKEEE wide] vhestnl odl vixh nat 2
A F o] ExJo] FACS AW S E3 =] wradEe oz o= 1 5440l A % of(Papaccio 5, 2006), °]F ©]4]
ahoith oli Pitenger 5(1999)9] AolA FRrgEy) M= ZAFESl molAl @l marea ald
AEL AuEAHQl wjoFRol A ubeto] olx] ep  (Kerkis 5, 2008). ofell Q2 AL T =ofth
oFAFS. Ho|m, 24 CDI05, CD74, CD90 I A 01 z}= b € 74 A% did S840 Fotdel wet A=
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