
Materials and Methods 

Chemicals 

Minimum essential medium (MEM), Ham's F‐12 medium, fetal bovine serum (FBS), 

penicillin, and streptomycin were purchased from Gibco BRL (Gaithersburg, MD, USA). 

Caffeine was purchased from Sigma‐Aldrich (St Louis, MO, USA); Aβ42 from Anaspec 

(Fremont, CA, USA); antibodies, including p-Tau181 (Thr181) rabbit mAb (#12885s), Tau 

mouse mAb (#4019s), APP rabbit mAb (#76600s), Rheb rabbit mAb (#5606s) and vinculin 

rabbit mAb (#13901) from Cell Signaling Technology (Danvers, MA, USA); Clarity™ 

Western ECL substrate (#1705060) from Bio‐Rad Laboratories (Hercules, CA, USA). 

 

Cell culture and Cell viability assay 

Human neuroblastoma SH‐SY5Y cells were cultured in DMEM and F‐12 (1:1) 

supplemented with 10% FBS and 100 units/mL of penicillin/ streptomycin, and incubated at 

37°C with 95% humidity and 5% CO2 until they reached 80–90% confluency. The cells were 

then seeded approximately 15,000 cells/well into 96 well plate a day before experiment. The 

various concentrations of NB1, BI5, Vatcha kron, Bova, Sangwichi and Psylaza ranging from 

0-500 µg/mL were treated to the cells. After 48 h, the 3-(4,5-dimethylthiazol-2-yl)-2,5-

diphenyltetrazolium bromide (MTT) assay was performed by replacing with a fresh medium 

containing 0.5 mg/ml of MTT solution and incubated for 3 h. At the indicated time, the 

formed formazan crystal was dissolved by adding DMSO. Cytotoxicity was measured by 

using a microplate reader with wavelengths of 570 nm. The cell viability was analyzed as the 

percentage of cell viability (% cell viability) relative to that of non-treatment control as 

following equation.  

 

% Cell viability = ([OD570 of treatment-OD570 of blank] / [OD570 of control-OD570]) x 100 

 

Western blot analysis 

The SH‐SY5Y cells were then seeded approximately 1 x 106 cells/well into 100 mm 

petri dishes. Following a 24‐h incubation period, the cells were treated with NB1, BI5, Vatcha 

kron, Bova, Sangwichi and Psylaza at a final concentration of 150 µg/mL for 48 h, as shown 

in Figure 1. Cells were collected and lysed in cold RIPA lysis buffer supplemented with 1% 

protease and phosphatase inhibitor after treatment. The total protein concentration for each 

sample was then measured using BCA assay. Protein samples (50 µg) were mixed with 



sample loading buffer, separated by SDS‐PAGE using 12% SDS‐polyacrylamide gels at 120 

volts for 1.5 h and transferred protein from gel to PVDF membrane at 100 volts for 2 h. The 

membranes were blocked with 3-5 % nonfat milk in TBST for 1 h at room temperature. The 

membrane was incubated with primary antibodies: rabbit anti‐p-Tau181 (1:500), rabbit anti‐

Tau (1:500), rabbit anti‐Rheb (1:1000), rabbit anti‐APP (1:1000) and mouse anti‐Actin 

(1:5000) for 1 h at room temperature, and then at 4°C overnight. After washing, the 

membranes were incubated secondary antibody conjugated with horseradish peroxidase 

(HRP). The membranes were incubated for 5 min with ClarityTM Western ECL substrate. 

The s ignals  of  specif ic  proteins  were detected using the Vilber  FUSION FX 

chemiluminescence imaging system. 

 

 

 

Figure 1 Experimental design showing treatment group. SH‐SY5Y cells were treated with or 

without 48 h treatment with 150 ug/mL of NB1, BI5, Vatcha kron, Bova, Sangwichi and 

Psylaza. 

 

Statistical Analysis  

Statistical analysis was conducted using t-test, one‐way analysis of variance (one‐way 

ANOVA) and Tukey's post hoc test with GraphPad Prism version 8 (Graph‐Pad Software Inc., 

USA). Results with a p‐value less than 0.05 were considered statistically significant. Data 

were expressed as a mean with a standard error of the mean (SEM), and all experiments were 

performed in at least in triplicates. 

 

 



Results 

Toxicity of BI5, NB1, Vatcha kron, Bova, Sangwichi and Psylaza in SH‐SY5Y cells. 

Cell viability assay was performed to determine the toxicity of BI5, NB1, Vatcha kron, 

Bova, Sangwichi and Psylaza in SH‐SY5Y cells. The cells were treated with 50, 100, 125, 

150, 250 and 500 g/mL of BI5, NB1, Vatcha kron, Bova, Sangwichi and Psylaza for 48 

hours. The reducing capacity of the living cells was measured representing the cell viability 

upon the treatment relative to non-treatment control (Figure 2A-F). The toxicity of Psylaza 

and Sangwichai were observed in dose dependent manner. Low dose treatment (50-150 

g/mL) showed non-toxic to the SH-SY5Y cells (cell viability more than 100%) whereas the 

concentration of 250 and 500 g/mL and higher dose caused significant toxicity to the cells.  

All concentration of BI5, NB1, Vatcha kroon and Bova were increased cell viability (more 

than 100%) in SH-SY5Y cells when compared with untreated cell. 

 

Protein expression level of p-Tau 181, APP and Rheb in SH‐SY5Y cells. 

Three proteins of interest-p-Tau 181, APP and Rheb were in involved Alzheimer's 

disease. Effect of BI5, NB1, Vatcha kron, Bova, Sangwichi and Psylaza treatment on 

expression levels of proteins were determined by western blot analysis. p-Tau181, one of the 

Alzheimer's marker was also found to be downregulated in Psylaza and Bova – treated cell. 

Expression level of APP in all treatment were increased significantly. Rheb protein was 

upregulated in BI5, Psylaza and Sangwichai treatment in SH-SY5Y cell. 

 



 

 

Figure 2 Toxicity of NB1, BI5, Vatcha kron, Bova, Sangwichi and Psylaza in SH‐SY5Y cells. 

The cell viability was measured at 48 hours of BI5 (A), NB1 (B), Psylaza (C), Sangwichai 

(D), Bova (E), Vatchakron (F) at the concentration of 0, 50, 100, 125,150, 250, 500 g/mL 

and represented as the percentage of cell viability relative to non-treatment control. Results 

are presented as mean ± SEM (error bars) from three independent experiments. Statistical 

significance was determined using One-Way ANOVA, with *p < .05, and ****p < 0.00001. 

 



 

 

Table 1 Protein concentration of NB1, BI5, Vatcha kron, Bova, Sangwichi and Psylaza (150 

g/mL) in SH‐SY5Y cells from BCA assay. 

Condition OD1 OD2 OD-blk OD-blk Mean Conc. (ug/ml)
Conc. (ug/ml)

x10 DF

Cont_N1 0.453 0.454 0.334 0.328 0.331 236.43 2364.29

NB1_N1 0.588 0.586 0.469 0.46 0.4645 331.79 3317.86

Cont_N2 0.473 0.506 0.354 0.38 0.367 262.14 2621.43

NB1_N2 0.588 0.59 0.469 0.464 0.4665 333.21 3332.14

Cont_N3 0.365 0.378 0.246 0.252 0.249 177.86 1778.57

NB1_N3 0.662 0.701 0.543 0.575 0.559 399.29 3992.86

Cont_N4 0.424 0.423 0.305 0.297 0.301 215.00 2150.00

NB1_N4 0.657 0.67 0.538 0.544 0.541 386.43 3864.29

Cont_N1 0.452 0.478 0.333 0.352 0.3425 244.64 2446.43

BI5_N1 0.604 0.652 0.485 0.526 0.5055 361.07 3610.71

Cont_N2 0.475 0.408 0.356 0.282 0.319 227.86 2278.57

BI5_N2 0.579 0.595 0.46 0.469 0.4645 331.79 3317.86

Cont_N3 0.49 0.6 0.371 0.474 0.4225 301.79 3017.86

BI5_N3 0.585 0.859 0.466 0.733 0.5995 428.21 4282.14

Cont_N4 0.376 0.405 0.257 0.279 0.268 191.43 1914.29

BI5_N4 0.692 0.552 0.573 0.426 0.4995 356.79 3567.86

Cont_N1 0.766 0.513 0.647 0.387 0.517 369.29 3692.86

Psylaza_N1 0.312 0.294 0.193 0.168 0.1805 128.93 1289.29

Cont_N2 0.451 0.591 0.332 0.465 0.3985 284.64 2846.43

Psylaza_N2 0.348 0.736 0.229 0.61 0.4195 299.64 2996.43

Cont_N3 0.748 0.596 0.629 0.47 0.5495 392.50 3925.00

Psylaza_N3 0.414 0.502 0.295 0.376 0.3355 239.64 2396.43

Cont_N4 0.927 0.574 0.808 0.448 0.628 448.57 4485.71

Psylaza_N4 0.403 0.596 0.284 0.47 0.377 269.29 2692.86

Cont_N1 0.369 0.365 0.277 0.274 0.2755 196.79 1967.86

Bova_N1 0.48 0.519 0.388 0.428 0.408 291.43 2914.29

Cont_N2 0.388 0.397 0.296 0.306 0.301 215.00 2150.00

Bova_N2 0.515 0.519 0.423 0.428 0.4255 303.93 3039.29

Cont_N3 0.414 0.412 0.322 0.321 0.3215 229.64 2296.43

Bova_N3 0.599 0.621 0.507 0.53 0.5185 370.36 3703.57

Cont_N4 0.339 0.369 0.247 0.278 0.2625 187.50 1875.00

Bova_N4 0.543 0.369 0.451 0.278 0.3645 260.36 2603.57

Cont_N1 0.327 0.321 0.235 0.23 0.2325 166.07 1660.71

Sangwichai_N1 0.44 0.444 0.348 0.353 0.3505 250.36 2503.57

Cont_N2 0.461 0.453 0.369 0.362 0.3655 261.07 2610.71

Sangwichai_N2 0.461 0.509 0.369 0.418 0.3935 281.07 2810.71

Cont_N3 0.265 0.268 0.173 0.177 0.175 125.00 1250.00

Sangwichai_N3 0.46 0.463 0.368 0.372 0.37 264.29 2642.86

Cont_N4 0.314 0.338 0.222 0.247 0.2345 167.50 1675.00

Sangwichai_N4 0.351 0.362 0.259 0.271 0.265 189.29 1892.86

Cont_N1 0.385 0.467 0.293 0.376 0.3345 238.93 2389.29

Vatcha kron_N1 0.465 0.519 0.373 0.428 0.4005 286.07 2860.71

Cont_N2 0.527 0.58 0.435 0.489 0.462 330.00 3300.00

Vatcha kron_N2 0.45 0.505 0.358 0.414 0.386 275.71 2757.14

Cont_N3 0.399 0.336 0.307 0.245 0.276 197.14 1971.43

Vatcha kron_N3 0.579 0.649 0.487 0.558 0.5225 373.21 3732.14

Cont_N4 0.4 0.486 0.308 0.395 0.3515 251.07 2510.71

Vatcha kron_N4 0.682 0.702 0.59 0.611 0.6005 428.93 4289.29



 

 

 

Figure 3 Protein expression by Ponceau S staining. The membrane was showed at 48 hours of 

BI5 (A), NB1 (B), Psylaza (C), Sangwichai (D), Bova (E), Vatcha  kron (F) at the 

concentration of 150 g/mL. The protein sample was loaded 50 µg/lane in 12% SDS-PAGE 

and showed biotin marker (left) and prestained marker (right). 



 

 

Figure 4 Effect of NB1 treatment on expression levels of proteins involved in Alzheimer's 

disease. SH‐SY5Y cells were treated with NB1 at 150 μg/mL for 48 h. (A) The expression 

levels of phosphorylated Tau (p-Tau 181), APP and Rheb protein expression were measured 

by Western blot. The band densities were normalized total Tau and the actin expression, 

respectively. (B, C and D) Displays the levels of p-Tau181, APP, and Rheb ratio. The ratios 

were calculated as a percentage of the control from three independent experiments. Statistical 

significance was determined using t-test, with *p < .05. 

 

  

 

 

 



 

 

 

 

Figure 5 Effect of BI5 treatment on expression levels of proteins involved in Alzheimer's 

disease. SH‐SY5Y cells were treated with BI5 at 150 μg/mL for 48 h. (A) The expression 

levels of phosphorylated Tau (p-Tau 181), APP and Rheb protein expression were measured 

by Western blot. The band densities were normalized total Tau and the actin expression, 

respectively. (B, C and D) Displays the levels of p-Tau181, APP, and Rheb ratio. The ratios 

were calculated as a percentage of the control from three independent experiments. Statistical 

significance was determined using t-test, with *p < .05. 

 

 

 



 

 

Figure 6 Effect of Pslyaza treatment on expression levels of proteins involved in Alzheimer's 

disease. SH‐SY5Y cells were treated with Psylaza at 150 μg/mL for 48 h. (A) The expression 

levels of phosphorylated Tau (p-Tau 181), APP and Rheb protein expression were measured 

by Western blot. The band densities were normalized total Tau and the actin expression, 

respectively. (B, C and D) Displays the levels of p-Tau181, APP, and Rheb ratio. The ratios 

were calculated as a percentage of the control from three independent experiments. Statistical 

significance was determined using t-test, with *p < .05. 

 

 

 

 

 



 

 

Figure 7 Effect of Sangwichai treatment on expression levels of proteins involved in 

Alzheimer's disease. SH‐SY5Y cells were treated with Sangwichai at 150 μg/mL for 48 h. (A) 

The expression levels of phosphorylated Tau (p-Tau 181), APP and Rheb protein expression 

were measured by Western blot. The band densities were normalized total Tau and the actin 

expression, respectively. (B, C and D) Displays the levels of p-Tau181, APP, and Rheb ratio. 

The ratios were calculated as a percentage of the control from three independent experiments. 

Statistical significance was determined using t-test, with *p < .05 and **p < 0.001. 

 

 

 

 

 



 

 

Figure8 Effect of Vatcha kron treatment on expression levels of proteins involved in 

Alzheimer's disease. SH‐SY5Y cells were treated with Vatcha kroon at 150 μg/mL for 48 h. 

(A) The expression levels of phosphorylated Tau (p-Tau 181), APP and Rheb protein 

expression were measured by Western blot. The band densities were normalized total Tau and 

the actin expression, respectively. (B, C and D) Displays the levels of p-Tau181, APP, and 

Rheb ratio. The ratios were calculated as a percentage of the control from three independent 

experiments. Statistical significance was determined using t-test, with *p < .05. 

 

 

 

 

 



 

 

 

Figure 9 Effect of Bova treatment on expression levels of proteins involved in Alzheimer's 

disease. SH‐SY5Y cells were treated with Bova at 150 μg/mL for 48 h. (A) The expression 

levels of phosphorylated Tau (p-Tau 181), APP and Rheb protein expression were measured 

by Western blot. The band densities were normalized total Tau and the actin expression, 

respectively. (B, C and D) Displays the levels of p-Tau181, APP, and Rheb ratio. The ratios 

were calculated as a percentage of the control from three independent experiments. Statistical 

significance was determined using t-test, with *p < .05. 

 


