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Table 4 Percent DPPH remaining of Trolox, PMM, PMW, PMH, PME, genistein and

daidzein from the DPPH assay

Sample Conc. Percent DPPH remaining AVG | sSTDVA | SEM
(ug/ml) 1 2 3

2.505 53.70 | 55.89 | 56.99 | 55.53 1.67 0.97

Trolox 1.2525 7123 | 76.71 75.07 | 74.34 2.81 1.62

0.2505 95.34 | 92.88 | 93.15 | 93.79 1.35 0.78

0.02505 99.73 | 100.27 | 99.73 | 99.91 0.32 0.18

5 99.14 | 100.29 | 100.29 | 99.90 0.66 0.38

PMM 25 90.54 | 89.97 | 9427 | 91.60 2.33 1.35

50 79.66 | 80.80 | 85.39 [ 81.95 3.03 1.75

250 38.40 | 35.53 | 36.10 [ 36.68 1.52 0.88

5 97.91 99.10 | 102.69 | 99.90 2.49 1.44

PMW 25 89.55 | 95.52 | 9433 | 93.13 3.16 1.82

50 84.18 | 84.78 | 90.75 | 86.57 3.63 2.10

250 44,18 | 52.54 | 53.13 | 49.95 5.01 2.89

10000 63.11 63.11 63.72 | 63.31 0.35 0.20

Genistein 1000 89.33 | 90.24 | 90.55 | 90.04 0.63 0.37

100 9726 | 98.78 | 93.60 | 96.54 2.66 1.54

10 99.39 | 100.30 | 100.30 | 100.00 [ 0.53 0.30

2000 90.67 | 91.89 | 92.19 | 91.58 0.80 0.46

Diaitzein 200 9462 | 94.62 | 95.84 | 95.03 0.70 0.41

20 97.67 | 97.67 | 97.06 | 97.46 0.35 0.20

2 97.97 | 100.71 | 101.32 | 100.00 1.78 1.03

: 0.12 100.51 | 101.12 | 98.37 | 100.00 1.44 0.83

PMH 0.012 98.68 | 99.90 [ 100.51 | 99.70 0.93 0.54

0.0012 102.65 | 98.07 | 100.20 | 100.31 2.29 132

1.25 99.29 [ 100.82 | 101.12 | 100.41 0.98 0.57

PME 2.5 100.51 | 98.68 | 100.82 | 100.00 1.16 0.67

5 99.59 | 101.73 | 98.37 | 99.90 1.70 0.98
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Table 5 Net AUC of different concentrations of Trolox, genistein, daidzein and PMM

by ORAC assay
Sample | Conc. (ug/mi) |— N"“Z“UC — AVG | sD | SsEM
0.26 5394 | 4.587 | 5.335 | 5.105 | 0.450 | 0.260
. 0.53 9.445 | 6.849 | 7.301 | 7.865 | 1.387 | 0.801
1.59 12.967 | 13258 | 18.213 | 14.813 | 2.948 | 1.702
264 | 27.468 | 18.425 | 21.889 | 22.594 | 4.563 | 2.634
0.54 9.530 | 12.360 | 8.010 | 9.967 | 2.208 | 1.275
— 1.62 | 24.920 | 17.735 | 21.510 | 21.388 | 3.594 | 2.075
216 | 28.990 | 28.190 | 27.840 | 28.340 | 0.589 | 0.340
270 | 34.980 | 39.150 | 34.050 | 36.060 | 2.716 | 1.568
025 4.500 | 5.900 | 6.400 | 5.600 | 0.985 ] 0.569
127 8.500 | 8.200 | 6.900 | 7.867 | 0.850 | 0.491
Yidizein 759 | 25.900 | 27.400 | 27.900 | 27.067 | 1.041 | 0.601
10.12 | 28.800 | 31.900 | 33.400 | 31.367 | 2.346 | 1.354
1271 | 33.700 | 38.900 | 35.900 | 36.167 | 2.610 | 1.507
20 21470 | 18.760 | 23.540 | 21.257 | 2.397 | 1.384
- 40 34.150 | 30.840 | 32.990 | 32.660 | 1.679 ] 0.970
90 62.900 | 57.980 | 58.960 | 59.947 | 2.604 | 1.504
100 61.620 | 67.300 | 60.717 | 63.212 | 3.569 | 2.060

Table 6 Fluorescent intensity from DCFH-dA assay of HT-22 cells treated with

hydrogen peroxide and various concentrations of PMM

- H,0, + PMM (ug/ml)
0.01 | 0.10 1 10 50 100
1 115.74 | 123.35 | 132.66 | 89.34 | 71327 | 71327
2 102.71 | 113.54 | 156.51 | 70.73 | 71.24 | 90.36
3 112.01 | 118.78 | 160.07 | 122.84 | 75.47 | 65.65
4 130.63 | 124.12 | 144.67 | 83.08 | 72.25 | 64.47
5 117.11 | 114.07 | 166.84 | 96.62 | 79.43 | 68.70
AVG | 115.64 | 118.77 | 152.15 | 92.52 | 7433 | 72.49
SD | 11.61 | 491 | 1354 | 19.43 |24.89 | 1055
SEM | 581 | 284 | 606 | 869 |11.13] 472




Table 7 Fluorescent intensity from DCFH-dA assay of HT-22 cells treated with

hydrogen peroxide and various concentrations of Trolox

No. H,0; + Trolox (pg/ml)
13.2 26.4 132 264 528
1 102.60 | 104.55 | 98.60 | 98.60 | 80.86
2 99.01 | 107.86 | 86.99 | 112.31 | 81.72
3 114.67 | 104.55 | 106.63 | 99.96 | 116.34
4 10636 | 109.13 | 96.65 | 118.25 | 81.99
5 92.52 | 85.31 85.58 | 89.03 | 7741
AVG |103.03 | 102.28 | 94.89 | 103.63 | 87.67
SD 8.27 9.70 8.72 11.63 | 16.14
SEM 3.70 4.34 3.90 5.20 722

Table 8 Fluorescent intensity from DCFH-dA assay of HT-22 cells treated with

hydrogen peroxide and various concentrations of daidzein

No. H,0, + daidzein (ug/ml)
00003 | 00025 | 0025 025 25
1 117.16 | 146.93 | 154.14 | 149.29 | 141.39
2 133.50 | 123.79 | 136.67 | 161.18 | 132.54
3 141.66 | 145.84 | 149.70 | 165.21 | 158.14
4 128.23 | 151.65 | 158.68 | 145.98 | 173.11
5 102.46 | 134.04 | 108.59 | 140.85 | 149.83
AVG | 124.60 | 140.45 | 141.56 | 152.50 | 151.00
SD 1524 | 11.35 | 20.18 | 10.32 | 15.61
SEM 6.82 5.08 9.02 4.61 6.98




Table 9 Fluorescent intensity from DCFH-dA assay of HT-22 cells treated with

hydrogen peroxide and various concentrations of genistein

No.

H,0, +_genistein

0.0003 | 00027 0.027 027 27
i 164.35 | 165.38 | 140.46 | 143.59 | 163.32
2 181.10 | 161.81 | 186.19 | 156.13 | 164.94
3 126.26 | 142.66 | 148.54 | 133.26 | 130.86
4 126.85 | 139.68 | 135.52 | 129.54 | 136.54
5 174.83 | 117.89 | 131.65 | 144.03 | 142.66
AVG | 154.68 | 145.48 | 148.47 | 141.31 | 147.67
SD 26.36 | 19.14 22.01 10.43 | 15.61
SEM 11.79 8.56 9.84 4.67 6.98

Table 10 Fluorescent intensity from DCFH-dA assay of HT-22 cells treated with and

without hydrogen peroxide

No. Control | H>0» No. Control | H>0,
1 109.98 | 156.51 9 110.35 | 166.44
2 101.18 | 152.79 10 108.99 | 146.25
3 88.83 | 133.34 11 89.00 | 138.08
4 104.02 | 140.72 12 107.36 | 163.18
5 91.29 | 157.80 13 98.72 | 155.64
6 95.07 | 167.47 14 103.41 | 142.40
7 105.36 | 138.35 15 90.19 | 129.42
8 97.20 | 135.18 16 100.33 | 124.35
AVG | 100.08 | 146.75
SD 7.53 13.51
SEM 1.68 3.02
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Table 11 Calculation for accuracy of various concentration of genistein and daidzein

from HPLC analysis
Calculated
Sample Sone; Abeocbenee concentration Percent recovery
(mg/ml)
1 2 3 1 2 3 1 2 3

0.130 | 1632328 | 1611419 | 1610451 | 0.13 | 0.13 | 0.13 | 100 | 99.5 | 994
Genistein | 0049 | 527479 | 551890 | 536612 | 0.05 [ 0.05 | 0.05 | 944 | 98.2 | 95.8
0032 | 343656 | 339671 | 349882 | 0.03 | 0.03 | 0.03 | 100 [ 99.6 | 102
0087 | 818633 | 812708 | 813959 | 0.09 | 0.09 | 0.09 | 100 | 99.3 | 99.4
Daidzein 0033 | 260570 | 264579 | 269875 | 0.03 | 0.03 | 0.03 | 94.7 | 959 | 975
0022 | 160804 | 161198 | 161046 | 0.02 | 002 | 0.02 | 968 | 969 | 96.9

Table 12 Calculation for percent recovery of various concentrations of daidzein from

HPLC analysis
Daidzein | Calculation %
No. Response
(mg) amount recovery
1 0.087 812708 008 | 99.73
2 0.065 592942 0.064 99.19
3 0.043 404994 0.046 105.45
4 0.033 260570 0.031 96.20
5 0.022 160804 0.021 98.29

Table 13 Calculation for percent recovery of various concentrations of genistein from

HPLC analysis
N Genistein Calculation %
o. Response
(mg) amount recovery

1 0.130 1611419 0.129 99.51
2 0.098 1192150 0.097 99.72
3 0.065 832532 0.069 105.65
4 0.049 527479 0.046 94.94
5 0.032 343656 0.032 99.06




Table 14 Within run precision data of daidzein and genistein by HPLC analysis

No Daidzein (mg) Genistein (mg)
' 0.087 0.043 0.22 0.13 0.065 0.032
1 818633 | 405298 | 160804 | 1632328 | 832532 | 343656
2 812708 | 405122 | 161198 | 1611419 | 836921 | 339671
3 813959 | 405316 | 161046 | 1610451 | 821736 | 349882
AVG | 815100 | 405245 | 161016 | 1618066 | 830396 | 344403
SD |3122.95| 107.19 198.71 | 12360.73 | 7814.53 | 5146.32
%CV 0.38 0.03 0.12 0.76 0.94 1.49
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Table 15 Between run precision data of daidzein and genistein by HPLC analysis

Day Daidzein (mg) Genistein (mg)
0.087 0.043 0.22 0.13 0.065 0.032
1 813959 | 404994 | 160804 | 1610451 | 823203 | 343656
2 818119 | 405298 | 161364 | 1623949 | 832532 | 338799
3 813229 | 405083 | 162112 | 1625447 | 819605 | 346865
AVG | 815102 | 405125 | 161427 [ 1619949 | 825113 | 343107
SD 2637.88 | 156.29 | 656.25 | 8259.54 | 6671.87 | 4060.96
%CV 0.32 0.04 0.41 0.51 0.81 1.18
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Table 16 Absorbance of SRB dye from cells treated with 1% and without ethanol in

the presence of various concentrations of glutamate

Glutamate without ethanol | Glutamate with 1% ethanol

ho- 0 | 05mM | ImM | 0 | 05mM | ImM
I 051 | 049 038 | 047 | 048 0.35

2 | 050 | 0.54 048 | 0.54 | 0.54 0.54

3 055 ] 0.50 053 | 056 | 049 0.57

4 | 052 046 046 | 050 | 0.53 0.42
AVG | 052 | 0.50 046 | 052 | 051 0.47
SD | 002 | 0.3 006 | 0.04 | 0.3 0.10
SEM | 0.01 | 0.02 003 | 002 | 001 0.05

Table 17 Number of cells treated with different concentrations of glutamate for 24 h

compared to the control cells by SRB assay

Glutamate (mM)
No. Control G 1 3 35 2 5
97.10 92.12 85.56 61.79 | 56.22 | 12.64 | 11.60
101.95 | 103.27 102.83 | 74.60 | 48.58 | 14.02 | 13.33
102.99 94.23 109.35 | 53.66 | 37.59 | 14.02 | 13.85
4 97.97 101.35 |~ 80.77 51.75 | 44.36 | 15.75 | 10.21
AVG | 100.00 97.74 94.63 60.45 | 46.69 | 14.11 | 12.25
SD 2.90 5.40 13.64 1039 | 7.80 1.28 1.66
SEM 1.45 2.70 6.82 5.19 3.90 0.64 0.83

LI | D |
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Table 18 Cell number of HT-22 cells treated with various concentrations of Trolox

for 24 h compared to the controls by SRB assay

No. Trolox (pg/ml)
132 264 132 264
1 99.33 90.16 | 90.74 | 84.81
2 80.80 80.61 | 89.97 | 80.23
3 93.60 94.17 | 88.63 | 64.37
4 101.81 | 88.06 | 83.09 | 76.22
AVG 93.89 88.25 | 88.11 | 76.41
SD 9.38 5.69 3.45 8.76
SEM 4.69 2.85 1.73 438

Table 19 Cell number of HT-22 cells treated with various concentrations of PMM for

24 h compared to the control cells by SRB assay

No Control | Control PMM (pg/ml)
" | day O 24h | 001 [ 0.1 1 10 50 100
1 46.05 | 97.92 |97.45| 85.07 | 88.35 [ 80.10 | 65.75 | 61.81
2 50.83 | 102.61 | 93.13 | 93.51 | 103.08 | 86.10 | 73.06 | 54.59
3 | 44.18 | 94.64 [94.82|100.83 | 91.35 [ 77.85| 71.00 | 56.18
4 42.86 | 93.88 |86.38| 93.42 | 87.79 [ 81.41 | 70.16 | 52.62
3 44.74 | 110.95 | 93.70 | 92.01 | 91.63 | 81.50 | 69.03 | 56.74
AVG | 45.73 | 100.00 [ 93.10 | 9297 | 92.44 | 81.39 | 69.80 | 56.39
SD 3.07 7.02 | 4.10 | 5.60 6.19 | 3.02 [ 2.70 | 3.43
SEM | 1.37 3.14 1.84 | 2.51 ita£d35 | 1.21 | 1.53
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Table 20 Cell number of HT-22 cells treated with various concentrations of PMW for

24 h compared to the control cells by SRB assay

No Control | Control PMW (pg/ml)
; day 0 24 h 0.01 0.1 1 10 100
1 46.05 | 97.92 89.48 90.51 80.75 | 100.45 | 93.13
2 50.83 | 102.61 | 95.48 9698 | 96.14 | 84.79 | 87.60
3 44.18 | 94.64 84.69 85.54 | 80.75 | 87.04 | 8891
4 42.86 | 93.88 86.48 88.63 | 86.57 | 92.01 85.44
5 44,74 | 110.95 | 874l 88.16 | 84.69 | 88.91 77.94
AVG 45.73 | 100.00 | 88.71 89.96 | 85.78 | 90.64 | 86.61
SD 3.07 7.02 4.16 4.30 6.32 6.09 5.60
SEM 1.37 3.14 1.86 1.93 2.82 2.72 2.50

Table 21 Percent cell number of HT-22 cells treated with various concentrations of

PMM against glutamate toxicity compared to the control cells by SRB assay

Giutamate + PMM (ug/m)

No. | Guueamate —on 01 1 10 50 100
I 463 | 3080 | 3804 | 3986 | 3953 | 7823 | 5197
> | 4858 | 5567 | 3L13 | 2081 | 4858 | 6423 | 5682
3 | 2635 | 3887 | 3854 | 1103 | 4134 | 5682 | 5385
4 | 2974 | 5451 | 3640 | 4051 | 5369 | 839 | 5072
5 5237 | 3986 | 3261 | 3804 | 5814 | 8LI9 | 7098
6 | 3759 | 2936 | 3751 | 3002 | 4640 | 7435 | 6728
71 5622 | 3842 | 3933 | 2744 | 6362 | 6620 | 498l
8 | 5738 | 2428 | 2844 | 3435 | 6744 | 6553 | 5148
o | 4557 | 3310 | 3193 | 2586 | 4965 | 1967 | 5489

AVG | 4649 | 3832 | 3488 | 3077 | 5204 | 7224 | 5709

D | 960 | 1076 | 3% | 915 | 956 | 934 | 740

SEM | 323 359 | 130 | 305 | 319 | 311 | 247




Table 22 Percent cell number of HT-22 cells treated with various concentrations of

Trolox against glutamate toxicity compared to the control cells by SRB assay

3.5 mM of Glutamate + Trolox (pg/ml)
No. 13.2 26.4 132 264
1 5072 | 69.83 | 8465 | 89.26
2 5204 | 6390 | 7477 | 7197
3 3640 | 5995 | 7131 | 72.63
4 5945 | 6637 | 7312 | 83.83
5 5385 | 6324 | 9058 | 81.19
6 4940 | 7168 | 8050 | 83.58
7 5696 | 6927 | 72.93 | 888l
8 4175 | 5738 | 7435 | 89.56
9 3268 | 4707 | 8407 | 8723
AVG | 48.14 | 63.19 | 7848 | 83.12
SD 9.22 7.65 6.72 6.78
SEM | 3.07 2.55 224 2.26

Table 23 Percent cell number of HT-22 cells treated with various concentrations of

PMW against glutamate toxicity compared to the control cells by SRB assay

Glutamate + PMW (pg/ml)

No. 0.01 0.1 1 10 100
1 26.55 33.93 37.64 36.74 38.15
2 29.36 | 24.26 24.06 29.89 28.83
3 29.71 25.14 26.02 37.45 30.24
4 39.38 43.25 34.11 37.10 33.93
5 24.96 32.00 20.22 27.25 24.79
AVG 29.99 31.72 28.41 33.68 31.19
SD 5.61 7.69 7.24 4.77 5.08
SEM 2.51 3.44 3.24 2.13 2.27
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Table 24 Percent cell number of HT-22 cells treated with various concentrations of

daidzein and genistein against glutamate toxicity compared to the control cells by

SRB assay
Glutamate + daidzein Glutamate + genistein (g/m)

No. | 00003 [ 00025 | 0025 | 025 25 | 00003 | 00027 | 0027 | 027 27
1 39.38 | 37.05 | 39.14 | 32.22 | 25.80 | 3173 | 3266 | 2531 2843 | 3467
2 38.68 | 44.80 | 41.55 | 44.60 | 31.18 | 2843 | 3045 1889 | 2660 | 2843
3 38.33 | 44.12 | 34.23 | 40.50 | 29.57 | 3797 | 3577 2494 | 2329 | 3026
4 35.60 | 48.38 | 33.03 | 39.78 | 31.34 | 3283 | 3540 3228 | 3247 | 2806
5 41.55 | 49.58 | 44.52 | 39.05 | 29.97 | 2073 | 2898 | 1853 2384 | 3265
AVG | 38.71 | 44.78 | 38.49 [ 39.23 | 29.57 | 3034 | 3265 2399 | 2693 | 308l
SD 2.14 | 491 | 485 | 447 [ 2.24 | 637 298 564 373 282
SEM | 096 | 2.19 | 2.17 | 2.00 | 1.00 285 133 252 167 126
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Validation of plating method

Plating method A. 20 pl of cells were added into the middle of each well of 48-
well plate. Cells were allowed to sit on the bottom of the flasks about 20 min, then
500 pl of the DMEM with 10% FBS was added to each well.

Plating method B. 100 pl of cells and 400 pl of DMEM with 10% FBS were

added into the middle of each well of 48-well plate, then the plate was swirled to
distribute the cells evenly.

Plating method C. 100 pl of cells and 100 pl of DMEM with 10% FBS were
added into the middle of each well of 96-well plate with digital 8-channel
micropipette, then the plate was swirled to distribute the cells evenly.

Cell viability was evaluated by neutral red assay.

Discussion

Infant fibroblasts were plated into 48-well and 96-well plates by different
methods. The first method is to carefully add 20 pl of concentrated cell suspension (1
x 10° cells/ml) into the middle of each well. After allowing cells to sit on the bottom
of the well, then 500 pl of medium was added . The second method is to add 100 ul
of diluted cell suspension (2 x 10° cells/ml) and 400 pl of the medium, then swirl the
plate to distribute cells evenly over the well. The third method used digital 8-channel
micropipette to add 100 pl of cell suspension (1 x 10* cells/ml) into the wells of 96-
well plate. After 48 h of incubation for the first method and 72 h for the second and
third method, cell viability was evaluated by the NR uptake assay. The % coefficient
of variation (CV) from the second method (5.8%) and the third method (5.91) was

lower than the first method (9.7%). The second and third method, using a larger
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volume (100 pl) of cell suspension was found to be more suitable for the experiments
because the %CV of this method is less than that of the first method using 20 pl of
cell suspension (9.7). The larger error from the first method using very small volume
(20 pl) of cell suspension likely is attributed, in part, to the error from pipetting with a
small volume. Moreover, the first method has an inherent technical problem because
the cells spread over the surface of the well and does not position cells in the center of
the well. Different density of cells per area results in cells with different growth rates
and different responses to stimuli. The first method also is more laborious and time-
consuming and not suitable for larger format (e.g. 96-well plates) experiments. The
second and third method is much more suitable especially for the third method using
digital micropipette making the process more convenient. Most importantly, the error
from pipetting was reduced by using the larger volume of cell suspension.
Additionally, cells were spread evenly through out the well to avoid different cell

density problem. Therefore, the third method was utilized for all further experiments.
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