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Figure 1

Cytotoxic effect of Thai propolis extract on the viability of periodontal ligament (PDL) cells stored in different concentrations for 3, 6

and 12 hours. Boxplots show median of the detected relative fluorescence unit. Upper and lower error bars indicate the maximal and

minimal RFU, respectively.
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Table1 Comparison of mean and standard deviation, median, minimum and maximum of PDL cell viability when PDL cells was stored in
different concentrations among 3, 6 and 12 hours
PDL cell viability (RFU)
Stored period (hours) Concentration of Thai Propolis Extract (mg/ml)
Mean+SD Median Minimum = Maximum

3 Serum free media (negative control) 114.46+2.96 115.73 111.08 116.58
0.3125 121.14+17.83 123.51 102.25 137.67

0.625 142.67+24.46 132.86 124.64 170.64

1.25 111.39+16.12 102.60 101.57 129.99

2.5 82.96+11.80 80.33 72.69 95.85

5 23.07+7.31 19.11 18.59 31.50

hydrogen peroxide solution (positive control) 16.87+0.32 16.71 16.65 17.24

6 Serum free media (negative control) 142.75+13.57 142.79 129.16 156.30
0.3125 129.75+5.04 126.85 126.82 135.57

0.625 145.61+12.30 139.63 137.44 159.76

1.25 94.68+26.08 108.88 64.59 110.58

2.5 22.72+4.63 23.73 17.67 26.76

5 17.46+0.36 17.58 17.05 17.74

hydrogen peroxide solution (positive control) 17.50+1.18 17.21 16.49 18.79

12 Serum free media (negative control) 134.93+7.48 133.21 128.47 143.12
0.3125 122.4245.01 121.35 118.04 127.88

0.625 101.56+41.69 89.99 66.88 174.81

1.25 19.49+4.62 19.62 14.81 24.05

2.5 17.08+1.05 16.61 16.35 18.29

5 16.69+1.10 16.77 15.55 17.75

hydrogen peroxide solution (positive control) 18.31£2.01 17.49 16.84 20.60
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Figure 2

Cytotoxic effect of Thai propolis extract on the viability of periodontal ligament (PDL) cells stored in different concentrations for 3

hours. Boxplots show median of the detected relative fluorescence unit. Upper and lower error bars indicate the maximal and minimal

RFU, respectively. Significant difference in viability of periodontal ligament cells between concentrations of Thai Propolis are indicated

with* (p<0.05).
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Figure 3

Cytotoxic effect of Thai Propolis Extract on the viability of periodontal ligament (PDL) cells were stored in different concentrations of

Thai propolis extract among 6 hours. Boxplots show median of the detected relative fluorescence unit. Upper and lower error bars indicate

the maximal and minimal RFU, respectively. Significant difference in viability of periodontal ligament cells between concentrations of

Thai Propolis are indicated with * (p<0.05).
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Figure 4

Cytotoxic effect of Thai propolis extract on the viability of periodontal ligament (PDL) cells were stored in different concentrations of

Thai propolis extract among 12 hours. Boxplots show median of the detected relative fluorescence unit. Upper and lower error bars

indicate the maximal and minimal RFU, respectively. Significant difference in viability of periodontal ligament cells between

concentrations of Thai Propolis are indicated with* (p<0.05).
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Figure 5

Cytotoxic effect of Thai propolis extract on the viability of periodontal ligament (PDL) cells were stored in different concentrations of

Thai propolis extract. Box plots show median of the detected relative fluorescence unit. Upper and lower error bars indicate the maximal

and minimal RFU, respectively.
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A representative photomicrograph taken under 10X magnification power of PDL cells after PDL cells were stored in different
concentrations of Thai Propolis extract for 3 hours. (A) PDL cells were stored in Thai Propolis extract 0.3125 mg./ml. (B) PDL cells
were stored in Thai Propolis extract 0.625 mg./ml. (C) PDL cells were stored in Thai Propolis extract 1.25 mg./ml. (D) PDL cells were
stored in Thai Propolis extract 2.5 mg./ml. (E) PDL cells were stored in Thai Propolis extract 5 mg./ml. (F) PDL cells were stored in

hydrogen peroxide solution (positive control). (G) PDL cells were stored in Serum free media (negative control).
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A representative photomicrograph taken under 10X magnification power of PDL cells after PDL cells were stored in different
concentrations of Thai Propolis extract for 6 hours. (A) PDL cells were stored in Thai Propolis extract 0.3125 mg./ml. (B) PDL cells
were stored in Thai Propolis extract 0.625 mg./ml. (C) PDL cells were stored in Thai Propolis extract 1.25 mg./ml. (D) PDL cells were
stored in Thai Propolis extract 2.5 mg./ml. (E) PDL cells were stored in Thai Propolis extract 5 mg./ml. (F) PDL cells were stored in

hydrogen peroxide solution (positive control). (G) PDL cells were stored in Serum free media (negative control).
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A representative photomicrograph taken under 10X magnification power of PDL cells after PDL cells were stored in different
concentrations of Thai Propolis extract for 12 hours. (A) PDL cells were stored in Thai Propolis extract 0.3125 mg./ml. (B) PDL cells
were stored in Thai Propolis extract 0.625 mg./ml. (C) PDL cells were stored in Thai Propolis extract 1.25 mg./ml. (D) PDL cells were
stored in Thai Propolis extract 2.5 mg./ml. (E) PDL cells were stored in Thai Propolis extract 5 mg./ml. (F) PDL cells were stored in

hydrogen peroxide solution (positive control). (G) PDL cells were stored in Serum free media (negative control).
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Cytotoxicity of Thai Propolis Crude Extract on
Human Periodontal ligament cell, In Vitro.

Samaksamarn T* Pawaputanon Na Mahasarakham C* Kantrong N* Kumtawee S** Pannak N*** Suknim C**** Chailertvanitkul P*

Abstract

The aim of this study was to compare the cytotoxicity of Thai Propolis crude extracts in which PDL cells were stored in different
concentrations and amount of time. Frozen PDL cells derived from extracted human premolars for orthodontic treatment were stored in each
Thai Propolis extract concentrations (0.3125, 0.625, 1.25, 2.5, 5 mg/mL), serum free media as a negative control, and hydrogen peroxide as a
positive control for 3, 6 and 12 hours. The number of PDL cell viability was assessed by PrestoBlue assay. The result showed that the lower
concentration of Thai Propolis extract was more effective in maintaining the viability of PDL cells. In conclusion, Thai Propolis extract is not

cytotoxic to PDL cells.
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