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APPENDIX



Table 1 Effect of UV-B on ARPE-19 cell viability at 12 h. after UV-B exposure

(For the Figure 3)

UV-B % cell viability Mean + SEM
Dose (mJ/cmZ) N1 N2 N3
0 10.00 100.00 100.01 100.00+ 0.01
20 89.53 85.81 90.99 88.78 +1.54
40 82.57 85.88 74.98 81.14 +£3.23
80 73.26 85.00 66.84 T 532
100 76.37 70 64.66 70.60 +3.38
120 66.89 68.84 59sl5 64.96 +2.96
150 62.44 61.56 By 59.78 +£2.24
200 57.29 68.05 54.34 60.10 +4.36
250 g LS 61.11 S1927 56.51 +£2.86
500 58.30 69.92 50.78 59.6F £ 5.57
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Table 2 Effect of UV-B on ARPE-19 cell viability at 24 h. after UV-B exposure

(For the Figure 3)
UV-B % cell viability Mean +SEM
Dose (mJ/cmz) N1 N2 N3
0 100.00 100.00 100.01 100.00+ 0.01
20 92.63 92.63 107.80 96.30 + 5.87
40 79.26 79.26 98.46 86.01 +£6.24
80 76.37 76.37 83.68 75.73 +4.78
100 63.40 63.40 73.81 66.21 +3.84
120 58.59 58.59 61.07 59.75 +£0.72
150 53.03 53.03 56.23 55:05 &+ 1.02
200 47.14 47.14 52.10 50.86 +1.89
250 47.79 47.79 49.34 49.13. 8.72
500 55.56 55.56 51.54 54.07% ¥ 27
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Table 3 Effect UV-B on ARPE-19 cell viability at 24 h. after UV-B exposure

investigated by MTT and Trypan blue assay (For the Figure 4)

MTT assay % cell viability Mean + SEM
UV-B (mJ/cm?) N1 N2 N3 N4
0 99.99  99.99  100.00 9999 9999 %  0.00
20 102.85 85.19 9694 9413 9478 + 425
40 9822 7463 9272 7247 8451 =  7.44
80 84.01 76.14 8796 6799  79.03 + 5.1
150 80.82  48.84 - s 64.82 & i
Trypan blue % cell viability Mean + SEM
UV-B (mJ/cm?) N1 N2 N3 N4
0 100.00 100.00 100.00 100.00 9999 +  0.00
20 90.74  97.54  64.77 - 9478 + 425
40 7778 6639  62.12 . 84.51 + 744
80 7222 5492 36.36 - 79.03 £ 5.1
150 38.00 L ] 36.75  79.03 %
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Table 4 Effect of silk lutein extract, maligold or trolox (10 pM) for 24 h on UV-B
irradiated ARPE-19 cell viability at 24 h. after UV-B exposure (For the

figure SA)
UV-B (mJ/cmz) No antioxidant
% cell viability Mg\
N1 N2 N3
0 100.00 100.00 100.00 1000 £ 0.00
20 68.37 89.62 76.92 78.3 S
40 55.35 66.04 68.38 63.3 + 4.01
80 46.51 51.89 59.83 52.7 + 3.87
UV-B (mJ/cmz) Silk lutein extract (10 pM) '
% cell viability Mgy =
N1 N2 N3
0 101.86 8239 135.04 10648 + 5.33
20 70.47 64.47 85.47 AT S HE  6.25
40 53.02 78.62 85.47 287 £ 9.87
80 54.42 61.32 299 56.24 £ 257




Table 4 (Cont.)

95

UV-B (mJ/cm?)

C-lutein (10 pM)

% cell viability T R
N1 N2 N3
0 9395 92.77 9945 05.29 + 196
20 62.79 74.29 83.76 73.61 + 6.06
40 46.98 72.33 67.95 62.42 + 7.82
80 53.02 63.68 52.56 56.42 + 3.63
UV-B (mJ/cm”) Trolox (10 pM)
% cell viability Meang g 821
N1 N2 N3
0 97.67 99.06 111.11 102.61 + 427
20 71.86 77.04 94.02 80.97 + 6.69
40 62.33 74.29 76.92 %h 18 + 449
80 56.28 71.54 51.28 59.70 i 609
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Table S Effect of with silk lutein, trolox or their combination (50 pM) for 24 h on
UV-B irradiated ARPE-19 cell viability at 24 h after UV-B exposure

(For the Figure 5B)
UV-B (mJ/cm?) No antioxidant
Mean + SEM
% cell viability
N1 N2 N3
0 100.00 100.00 100.00 100.00 * 0.00
20 90.74 97.54 64.77 8435 + 998
40 77.78 66.39 62.12 68.76 = 4.67
80 72.78 54.92 36.36 5435 £+ 11.98
UV-B (mJ/cmz) Silk lutein extract (50 pM)
Mean + SEM
% cell viability
N1 N2 N3
0 114.81 108.20 115.15 13872 ) 76
20 100.00 61.48 74.24 78 3543 11.33
40 101.85 68.85 69.70 80.13 = 10.86

80 85.19 55.08 54.55 6494 = 10.13
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UV-B (mJ/cm?)

C-lutein (50 pM)

% cell viability A

N1 N2 N3
0 83.33 78.69 45.45 69.16 + 11.93
20 85.19 65.57 36.36 6237 + 14.18
40 50.00 55.74 34.85 46.86 + 623
80 60.00 58.03 21.21 4641 £ 1261

UV-B (mJ/cm?) Trolox (50 pM)

% cell viability ol 7

N1 N2 N3
0 112.96 97.54 95.45 101.99 =+ 5.52
20 100.00 83.61 84.09 8923 + 539
40 96.30 79.92 70.45 8222 + 755
80 2 20, 62.70 60.61 65.18 £ 3.57
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Table 6 Effect of silk lutein, trolox or their combination (50 pM) for 24 h on UV-
B irradiated ARPE-19 cell viability at 24 h. after UV-B exposure (For

the Figure 7)
UV-B (mJ/cmz) No antioxidant
% cell viability it A
N1 N2 N3
0 100 100 100.00 100.00 = 0.00
20 74.29 111.43 81.97 89.23 =+ 13.86
40 54.29 81.43 59.02 6491 + 10.25
80 38.57 58.57 60.66 5260 + 8.62
UV-B (mJ/cm?) Trolox (50 pM)
% cell viability Mgy )
N1 N2 N3
0 108.57 124.29 91.80 10822 + 11.49
20 88.57 87.14 78.69 84.80 + 3.78
40 57.14 80.00 68.85 68.67 =+ 8.08
80 52.86 82.86 72.13 69.28 £ 10.75
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UV-B (mJ/cm?)

S-lutein (50 pM)

Mean <+ SEM
Yo cell viability
N1 N2 N3
0 97.14 101.43 104.92 101.16 + 2.75
20 84.29 87.14 91584 8774 + 2.68
40 78.57 74.29 78.69 G/l £ Ei 77
80 50.00 64.29 77.05 63.78 =+ 9.57
UV-B (mJ/cmz) Lutein+Trolox (50 pM each)
Mean + SEM
Yo cell viability
N1 N2 N3
0 107.14 98.57 88.52 38524 059
20 72.80 92.86 90.16 90.16 © 167
40 62.86 #1837 68.85 68.85 =+ 5.61
80 71.43 61.43 65.57 65867 =+ 3.55
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Table 7 Effect of pretreatment with silk lutein extract (50 pM) for 2, 4, 12 and 24
h in culture ARPE-19 cell viability at 24 h after UV-B exposure. (For the

Figure 8)
UV-B Control Mean+SEM
(0 mJ/cm?) % cell viability
N1 N2
2h 100.01 99:.99 100.00 + 0.01
4 h 100.00 9899 100.00 + 0.01
12 h 100.01 100.00 100.00 + 0.00
24 h 100.01 100.00 100.00 + 0.00
UV-B Lutein (50 pM) Mean+SEM
(40 mJ/cm?) % cell viability
N1 N2
2h 3170 80.19 6594 =+ 20.15
4 h 00.83 39.20 60.01 + 1.16
12 h 52.03 62.50 l.2l = 740
24 h 50.58 64.44 5751 £ 9.80
UV-B Control Mean+SEM
(40 mJ/cm?) % cell viability
N1 N2
2h 38.99 46.53 42776 + 5.33
4h 45.83 47.20 46.51 + 0.96
12 h 45.95 47.92 4276 + 1.39
24 h 43.61 56.11 4986 =+ 8.84
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Table 8 Effect of UV-B induced intracellular ROS in ARPE-19 cell at 0.5,1, and

24 h after UV-B exposure (For the figure 10)

UV-B ROS level (ratio of control) 30 min
(mJ/cm?) N1 N2 N3 Mean+SEM
0 1.00 1.00 1.00 1.00 + 0.00
20 1.67 1.61 1.49 1.59 + 0.05
40 1.98 2.19 2.09 2.09 + 0.06
80 3.07 3.06 2.85 2.99 & 0.07
UV-B ROS level (ratio of control) 60 min
(mJ/cm?) N1 N2 N3 Mean+SEM
0 1.00 1.00 1.00 1.00 0.00
20 1.38 1.22 1.30 1.30 + 0.05
40 1.56 1.34 1.33 1.41 + 0.08
80 2.09 1.61 1.40 1.70 - 0.20
UV-B ROS level (ratio of control) 24 min
(mJ/cm?) N1 N2 N3 Mean+SEM
0 1.00 1.00 1.00 1.00 + 0.00
20 1.24 1.18 1.20 1.21 + 0.02
40 1.18 1.15 1.31 1.21 E 0.05
80 1.35 1.154 1.31 1.28 + 0.06
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Table 9 Effect of UV-B induced lipid peroxidation in ARPE-19 at 24 h after UV-
B exposure (For the figure 12)

UV-B MDA level (ratio of control) control
(mJ/cm?) N1 N2 N3 Mean+SEM
0 1.00 1.00 1.00 1.00 + 0.00
20 §.35 0.97 oy 1.28 + 0.07
40 1.96 1.35 2.22 1.84 + 0.11
80 4.08 1.93 2.00 2.67 + 0.52

Table 10 Effect of pretreatment with silk lutein extract (50 pM), standard lutein
(50 pM) or trolox (50 pM) or their combination (25 pM each) for 4 h in
culture ARPE-19 cell viability at 24 h. after UV-B exposure (For the

figure 9A)
UV-B (0 mJ/cm?) (Antioxidant 25 pM)
% cell viability g = SEM
N1 N2 N3

Control 100.00 100.00 100.00 100.00 =+ 0

Silk lutein 113.25 116.22 116.25 11524 = 1.0
Std. lutein 121.29 113.56 92.95 109.27 + 8.5
Trolox 120.48 101.80 111.25 111.18 = 54
Silk lutein+Trolox 131.33 72.29 102.50 102.04 + 17.0
Std. lutein+Trolox 112.90 90,15 100.00 104.02 = 44
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UV-B (40 mJ/cm?) (Antioxidant 25 pM)
% cell viability s e
N1 N2 N3

Control 51.81 51.35 57.50 53.55 + 20

Silk lutein 11 71.17 70.00 7276 £ 22

Std. lutein 68.72 77.97 68.72 7180 £ 3.1
Trolox 86.75 72.07 72.50 LT | 478

Silk lutein+Trolox 80.72 74.77 68.75 7475 % 35
Std. lutein+Trolox 106.45 82.20 68.72 8579 £ 11.0

Table 11 Effect of pretreatment with silk lutein (50 pM), standard lutein (50 pM)
or trolox (50 pM) and their combination (25 pM each) for 4 h in culture
ARPE-19 cell viability at 24 h. after UV-B exposure (For the figure 9B)

UV-B (0 mJ/cm?) (Antioxidant 50pM)
% cell viability e
N1 N2 N3

Control 100.00 100.00 100.00 100,00 £ 0
Silk lutein 113.25 116.22 116.25 11524 + 1.0
Std. lutein 121.29 113.56 92.95 109.27 £+ 85
Trolox 120.48 101.80 111.25 111.18 + 54
Silk lutein+Trolox 131.33 "2.29 102.50 102.04 + 17.0
Std. lutein+Trolox 112.90 99.13 100.00 104.02 4.4
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Table 11 (Cont.)

UV-B (40 mJ/cm?) (Antioxidant 50 pM)
% cell viability g SER
N1 N2 N3

Control 51.81 51.38 57.50 D8G5 W *2.0

Silk lutein 77.11 71.17 70.00 712.76 & 2.2

Std. lutein 68.72 Yo 68.72 71.80 _ &l 3wl
Trolox 86.75 72.07 72.50 77.11" = 48

Silk lutein+Trolox 80.72 74.77 68.75 7475 £ 3.5
Std. lutein+Trolox 106.45 82.20 68.72 85.79 £ 11.0

Table 12 Effect of pretreatment with silk lutein (50 M), standard lutein (50 pM)
or trolox (50 pM) or their combination (25 pM each) for 4 h in ROS
production in ARPE-19 cell at 24 h after UV-B exposure (For the figure

11)
UV-B (0 mJ/cm?) ROS level (ratio of control) Mean + SEM
N1 N2 N3

Control 1.00 1.00 1.00 1.00 + 0.00

Silk lutein 0.76 0.81 0.81 0.79 £ 0.02
Std. lutein 0.64 0.79 0.81 075 £ 0.05
Trolox 0.73 0.73 0.76 0.74 + 0.01

Silk lutein+Trolox 0.72 0.74 0.78 0.75 + 0.02
Std. lutein+Trolox 0.61 0.70 0.75 069 = 0.04
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UV-B (40 mJ/cm?) ROS level (ratio of control) Mean + SEM
N1 N2 N3

Control 2.21 2.8 2.05 216 £ 0.06

Silk lutein 2.01 1.84 1.2 1.87 =+ 0.07

Std. lutein 1.42 1.50 1.69 1.54 £ 0.08
Trolox 2.09 75 1.59 1.81 =+ 0.15

Silk lutein+Trolox 1937 1.75 1.65 1.79 + 0.09
Std. lutein+Trolox 1.26 1.37 1.54 1.39 <+ 0.08

Table 13 Effect of pretreatment with silk lutein (50 1#M), standard lutein (50 pM)
or trolox (50 pM) or their combination (25 pM each) for 4 h in lipid
peroxidation in ARPE-19 cells at 24 h after UV-B exposure (For the

figure 13)

UV-B (0 mJ/cm?) MDA level (ratio of control) Mean + SEM
N1 N2 N3

Control 1.00 1.00 1.00 1.00 £+ 0.00

Silk lutein 0.84 0.79 0.92 0.85 £ 0.04
Std. lutein 0.75 0.70 0.88 078 £ 0.05
Trolox 0.74 1.10 0.99 094 <+ 0.11

Silk lutein+Trolox 0.69 0.77 1.06 0.84 £ 0.11
Std. lutein+Trolox 1.00 1.00 1.00 1.00 £+ 0.00




106

Table 13 (Cont.)

UV-B (40 mJ/cm?)
Mean + SEM

N1 N2 N3
Control 1.90 1.94 1.51 1.78 % 0.14
Silk lutein 0.95 1.29 1.33 1.19 % 0.12
Std. lutein 0.77 0.78 1.12 089 =+ 0.11
Trolox 1.06 1.34 1.16 119 % 0.08
Silk lutein+Trolox 0.91 1.19 1.46 1.19 = 0.16
Std. lutein+Trolox 0.76 0.90 1.04 090 + 0.08

Table 14 Effect of pretreatment with silk lutein extract (50 pM), standard lutein
(50 pM) or trolox (S0 pM) or their combination (25 uM each) for 4 h
SOD activity in ARPE-19 cell at 24 h after UV-B exposure (For the

figure 15)
UV-B (0 mJ/cm?) SOD activity Mean + SEM
N1 N2 N3

Control 100.00 100.00 100.00 100.00 + 0.00

Silk lutein 100.34 94.78 05.23 96.79 + 1.78
Std. lutein 99.89 93.32 86.76 9332 + 3.79
Trolox 100.56 81.43 83.34 8844 =+ 6.08

Silk lutein+Trolox 100.75 86.00 87.95 91.57 £ 4.62
Std. lutein+Trolox 101.10 82.88 93.68 92,55 & 529
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UV-B (40 mJ/cm?)

Mean + SEM

N1 N2 N3
Control 80.28 79.80 90.90 83.66 =+ 3.62
Silk lutein 98.76 81.18 97.02 02.32 B 5.59
Std. lutein 102.07 89.24 .15 88.82 = 7.77
Trolox 100.02 85.33 89.72 U609 et & 4.36
Silk lutein+Trolox 100.64 70.23 o oA 90.03 =+ 991
Std. lutein+Trolox 100.69 75.94 80.16 8560 =+ 7.65

Table 15 Effect of UV-B on catalase activity in ARPE-19 cell at 1,4, and 24 h

after UV-B exposure (For the figure 16)

UV-B (0 mJ/cm?) CAT unit/mgprotein Mean + SEM
N1 N2 N3
1h 38.9 31.7 20.9 305 + 52
4 h 39.2 31.2 30.4 336 £ 28
24 h 40.0 50.9 36.1 423 = 44
UV-B (40 mJ/cm?) CAT unit/mgprotein Mean + SEM
N1 N2 N3
1h 39.00442  40.46241  39.24697 39.57 £ 045
4 h 37.45923  37.08043 36.3528 36.96 £ 0.32
24 h 34.44244 2342445  23.64247  27.17 £+ 3.64
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Table 16 Effect of pretreatment with silk lutein extract (50 pM), standard lutein
(50 pM) or trolox (50 pM) and their combination (25 pM each) for 4 h
on catalase activity in ARPE-19 cell at 1 h after UV-B exposure (For the

figure 17A)
UV-B (0 mJ/cm?) CAT unit/mgprotein Mean + SEM
2h N1 N2 N3
Control 29.02747  23.41628  31.74722 1549 + 4.44
Silk lutein 25.09773  25.32937 25.7763 14.14 = 3.20
Std. lutein 23.0729  27.26699  33.00626 1334 £ 4.17
Trolox 25.92619 2545745 3247212 1555 % 258
Silk luteint+ Trolox 27.04897 2557736 2439463 13.10 £ 0.92
Std. lutein+Trolox 31.01141 2498599  31.54555 1593 £ 264
UV-B (40 mJ/cm?) CAT unit/mgprotein Mean + SEM
2h N1 N2 N3
Control 3238219  33.64123  35.66878 28.06 £ 245
Silk lutein 28.68954  24.68622 2541385 2540 * 0.20
Std. lutein 31.17492  24.31287 345896 2778 + 288
Trolox 25.58281 29.63791 2396949 2795 £ 226
Silk lutein+Trolox 23.7106  27.39507  29.10105 25.67 % 0.77
Std. lutein+Trolox 32.47757  17.86777  20.27957 29.18 = 2.10
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Table 17 Effect of pretreatment with silk lutein (S50 pM), standard lutein (50 pM)
or trolox (50 pM) and their combination (25 pM each) for 4 h on
catalase activity in ARPE-19 cell at 24 h after UV-B exposure. (For the

figure 17B)
UV-B (0 mJ/cm?) CAT unit/mgprotein Mean + SEM
24 h N1 N2 N3
Control 33.54 33.41 35.66 3420 * 0.73
Silk lutein 38.43 35.18 43.03 3888 + 228
Std. lutein 34.15 27.95 34.98 3236 + 222
Trolox 34.60 30.88 32.88 3279 %+ 1.07
Silk lutein+Trolox 44 .54 34.86 39.95 3978 £+ 2.79
Std. lutein+Trolox 36.91 40.15 35.85 37.64 + 1.29
UV-B (40 mJ/cm?) CAT unit/mgprotein Mean =+ SEM
24 h N1 N2 N3
Control 25.11 18.55 25.37 23.01 + 223
Silk lutein 32.99 27.94 37.58 3284 + 2.79
Std. lutein 30.34 23.04 35.39 2959 + 3.59
Trolox 27.17 28.64 31.64 29.15 + 1.32
Silk lutein+ Trolox 30.09 35.47 36.61 3406 = 201
Std. lutein+Trolox 23.62 28.90 34.75 2909 £+ 321
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Table 18 Effect of pretreatment with silk lutein extract (S0 pM), standard lutein
(50 pM) or trolox (S0 pM) and their combination (25 pM each) for 4 h
on glutathione peroxidase activity in ARPE-19 cell at 24 h after UV-B

exposure (For the figure 18)

UV-B (0 mJ/cm?) GPx unit/mgprotein Mean + SEM
24 h N1 N2 N3
Control 5.00 3.74 4.87 454 + 040
Silk lutein 3.96 5.58 5.20 492 + 049
Std. lutein 1.36 3.96 6.36 390 % 1.44
Trolox 1.41 3.16 6.16 358 = 139
Silk lutein+Trolox 1.54 3.23 5.15 331 £ 1.04
Std. lutein+Trolox 3.26 4.12 - 4.07 381 -+ 028
UV-B (40 mJ/cm?) GPx unit/mgprotein Mean + SEM
24h N1 N2 N3
Control 5.81 9.09 9.57 8.16 *x 1.18
Silk lutein 3.54 5.71 4.92 472 + 0.64
Std. lutein 4.82 4.29 5.03 471 £ 022
Trolox 4.60 5.96 5.13 523 £ 040
Silk lutein+Trolox 5.13 6.19 5.38 556 + 032
Std. lutein+Trolox 3.23 4.92 5.03 439 £ 058
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Table 19 Effect of pretreatment with silk lutein extract (50 pM), standard lutein
(50 pM),trolox(50 pM) or their combination (25 pM each) for 4 h
caspase 3 activity in ARPE-19 cell at 24 h after UV-B exposure (For the

figure 19)

UV-B (0 mJ/cm?) Fluorescent value Mean = SEM
N1 N2 N3

Control 52619 60908 65582 56764 + 3790

Silk lutein 60518 61498 70104 61008 + 3045

Std. lutein p L5 24 68625 67941 63078 + 3589

Trolx 53094 68015 68229 60554 + 5010

Silk lutein+Trolox 60040 67714 67557 63877 + 2532

Std. lutein+Trolox 62674 79429 69331 71051 £ 4871

UV-B (40 mJ/cm?) Fluorescent value Mean + SEM
N1 N2 N3

Control 95498 88461 81129 91979 =+ 4148

Silk lutein 69376 75749 69730 72562 + 2068

Std. lutein 70147 80172 65867 75160 + 4239

Trolox 66542 80620 64896 73581 £ 4990

Silk lutein+Trolox 58687 78735 67991 68711 = 5792

Std. lutein+Trolox 65386 78251 63604 71818 + 4614
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Table 20 Effect of pre-incubation of silk lutein extract (25 pM) standard lutein
(25 pM) with and without vitamin E in culture serum free DMEM/12
for 4 h analysis by HPLC (For the figure 20)

Lutein with trolox

% lutein remaining Mean + SEM
N1 N2 N3

Silk lutein 106.67 93.33 100.00 100.00 + 3.85

Std. lutein 116.35 105.59 106.51 109.49 + 344

Lutein without trolox % lutein remaining Mean + SEM
N1 N2 N3

Silk lutein 80.00 70.00 86.67 78.89 £ 4.84

Std. lutein 75.35 94.45 71.83 80.54 £ 7.03
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