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APPENDIX A

Identification of extracts 
TLC chromatogram

I  ft #H c M

I  ft •H c M

Appendix A-1 : TLC chromatogram from branches of M .  

h i r s u t u m  using 40% ethyl acetate in hexane solvent 
system under short wave 254 nm 
H: hexane, C: dichloromethane, M: methanol

Appendix A-2: TLC chromatogram from branches of M .  

h i r s u t u m  using 4% methanol in chloroform solvent system 
under short wave 254 nm 
H: hexane, C: dichloromethane, M: methanol
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Appendix A-3: TLC chromatogram from leaves of M .  

h i r s u t u m  using 40% ethyl acetate in hexane solvent 
system under short wave 254 nm 
H: hexane, C: dichloromethane, M: methanol

Appendix A-4 TLC chromatogram from branches of M .  

h i r s u t u m  using 4% methanol in chloroform solvent system 
under long wave 365 nm 
H: hexane, C: dichloromethane, M: methanol
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Appendix A-5: TLC chromatogram from branches of M .  

h i r s u t u m  using 40% ethyl acetate in hexane solvent 
system under long wave 365 nm 
H: hexane, C: dichloromethane, M: methanol

Appendix A-6: TLC chromatogram from leaves of M .  

h i r s u t u m  using 40% ethyl acetate เท hexane solvent 
system under long wave 365 nm 
H: hexane, C: dichloromethane, M: methanol
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APPENDIX B

Buffers and Reagents
1. RPMI 1640 stock solution 1 liter

RPMI powder 10.4 g
NaHCOj 1.5 g
Glucose 4.5 g
Sodium pyruvate 0.11 g
HEPES (1M) 10 ml
Penicillin/streptomycin 10 ml
ddH20  900 ml

Adjust pH to 7.2 with 1M HCI
Add ddH20  to 1 liter and sterilized by filtering through a 0.45 membrane filter

2. Complete RPMI 1640 medium 200 ml
RPMI stock 180 ml
Fetal Bovine Serum 20 ml

3. 10x Phosphate Buffered Saline (PBS) 1 liter
NaCI 80.65 g
KCI 2 g
KH2PO4 2 g
Na2HP04 11.5 g
ddH20  900 ml

Adjust pH to 7.4 with 1M HCI 
Add ddH20  to 1 liter and sterilized by autoclaving
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4. า Ox Assay Buffered 100 ml
HEPES (1M) 10 ml
CaCI2 (0.1 M) 28 ml
NaCI (5M) 25 ml
ddH20 37 ml

5. Tris-HCI 1M pH 8.0 100 ml
Tris-base
ddH20

Adjust pH to 8.0 with cone. HCI
Add ddH20  to 100 ml and sterilized by autoclaving

6. EDTA0.5M pH 8.0 100 ml
EDTA
ddH20

Adjust pH to 8.0 with NaOH
Add ddH20  to 100 ml and sterilized by autoclaving

7. 1x TE Buffered 100 ml
Tris-HCI 1M pH 8.0 1 ml
EDTA0.5M pH 8.0 0.2 ml
ddH20 98.8 ml

Sterilized by autoclaving

8. 5x TBE Buffered 1 liter
Tris-base 54 g
Boric acid 27.5 g
EDTA 0.5M pH 8.0 20 ml

Sterilized by autoclaving

18.612 g 
80 ml

12.114 g 
80 ml
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APPEND IX c

Results
Appendix C-1: Data of % Cytotoxicity of M . h i r s u t u m  extract (pig/ml); dichloromethane 
extract of branches (BD), hexane extract of branches (BH), methanol extract of 
branches (BM), dichloromethane extract of leaves (LD), hexane extract of leaves (LH) 
and methanol extract of leaves (LM) on Ramos cells at 48 h exposure.

Treatment % Cytotoxicity Mean±S.E.
n1 ท2

1 |jg/ml doxorubicin 6.36 -0.58 2.89±3.47

0.2 % DMSO 0.00 0.00 0.00±0.00
BD 10 pg/ml 13.45 2.06 7.76±5.70

BD 50 pg/ml 100.00 100.00 100.00±0.00
BH 10 pg/ml 24.55 17.02 20.79±3.77

BH 50 pg/ml 86.26 82.91 84.59±1.68

BM 10 pg/ml 0.17 0.10 0.14±0.04

BM 50 pg/ml -3.96 -7.06 -5.51 ±1.55

LD 10 pg/ml 100.00 100.00 100.00±0.00
LD 50 pg/ml 100.00 100.00 100.00±0.00
LH 10 pg/ml 4.91 3.88 4.40±0.52

LH 50 pg/ml 100.00 100.00 100.00±0.00
LM 10 pg/ml 1.93 -3.11 -0.59±2.52

LM 50 pg/ml -5.11 -0.32 -2.72±2.40
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Appendix C-2: Data of % Cytotoxicity of M. hirsutum  extract (pg/ml); dichloromethane
extract of branches (BD), hexane extract of branches (BH), dichloromethane extract of
leaves (LD) and hexane extract of leaves (LH) on Ramos cells at 24 h exposure.

Test compound Concentration % Cytotoxicity MeaniS.E.

(pg/ml) n1 n2 n3 ท4

BD 6.25 7.5 8.12 4.72 7.88 7.05±0.79

12.5 14.97 12.38 10.51 18.06 14.0011.65

25 45.77 33.33 38.88 56.21 43.55±4.93

50 78.4 67.42 68.91 79.42 73.53±3.13

100 99.84 96.41 94.01 97.27 96.8811.20

BH 12.5 3.09 5.66 1.09 3.05 3.23+0.94

25 10.47 8.53 5.41 6.26 7.68+1.14

50 34.33 29.09 37.24 32.71 33.3311.69

100 85.32 80.35 92.1 91.44 87.30i2.76

200 100 100 100 99.27 99.8310.18

LD 3.125 28.98 27.1 30.57 25.85 28.13+1.05

6.25 54.41 51.64 57.01 50.51 53.38+1.46

12.5 58.97 54.19 58.18 53.48 56.2311.39

25 70.19 63.16 64.45 58.71 64.15+2.37

50 92.05 86.81 87.17 85.71 87.95+1.42

LH 6.25 3.4 6.13 3.35 4.83 4.43+0.65

12.5 13.81 14.18 12.23 13.68 13.48+0.44

25 51.99 51.43 53.89 42.19 49.88+2.61

50 65.24 64.85 62.82 52.29 61.30+3.05

100 86.73 86.47 70.65 63.28 76.78+5.87
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Appendix C-3: Data of % Cytotoxicity of M. hirsutum  extract (pg/ml); dichloromethane
extract of branches (BD), hexane extract of branches (BH), dichloromethane extract of
leaves (LD) and hexane extract of leaves (LH) on PBMCs at 24 h exposure.

Test Concentration % Cytotoxicity MeaniS.E

compound (pg/ml) n1 ท2 n3 n4

BD 6.25 8.26 -2.61 4.43 0.54 2.65±2.37

12.5 14.92 -8.31 4.06 0.37 2.78±4.81

25 22.68 -2.52 8.58 3.84 8.15±5.36

50 36.07 12.59 24.43 12.13 21.30±5.69

100 64.71 51.74 61.97 48.44 56.70±3.94

BH 12.5 10.26 -2.43 -3.13 -5.11 -0.07+3.51

25 4.27 -6.31 -7.77 -15.6 -6.35±4.09

50 -9.51 -17.89 -12.33 -13.15 -13.23±1.75

100 0.61 -14.32 -7.18 -17.02 -9.48±3.94

200 98.77 92.15 98.27 89.26 94.65±2.33

LD 3.125 10.32 5.02 1.42 3.1 4.95±1.93

6.25 8.48 3.48 2.35 2.53 4.23±1.45

12.5 11.6 7.43 5.95 -2.81 5.53±3.03

25 17.21 2.94 3.65 0.4 6.05±3.78

50 30.24 11.6 13.29 11.82 16.73±4.51

LH 6.25 8.15 1.7 3 0.45 3.33+1.67

12.5 17.04 0.19 2.79 2.02 5.5013.87

25 16.85 4.22 4.4 -2.02 5.8513.94

50 13.39 -9.11 -4.09 -2.67 -0.63+4.87

100 8.84 -3.76 -5.42 -11.34 -2.93+4.23



Appendix C-4: Data of % Cytotoxicity of M. hirsutum  extract ((jg/ml); dichloromethane
extract of branches (BD), hexane extract of branches (BH), dichloromethane extract of
leaves (LD) and hexane extract of leaves (LH) on Ramos cells at 48 h exposure.

Test compound Concentration % Cytotoxicity Mean±S.E.

(pg/ml) n1 ท2 n3 ท4

BD 6.25 3.4 0.47 -2.37 -4.59 -0.78±1.74

12.5 9.03 6.06 3.13 3.37 5.40±1.38

25 64.13 44.74 45.9 68.41 55.78±6.12

50 95.99 95.81 98.02 100 97.45±0.98

100 100 98.94 100 100 99.73±0.27

BH 12.5 0.67 3.16 1.41 4.99 2.58±0.96

25 3.94 3.19 1.82 2.88 2.95±0.44

50 36.02 25.73 44.58 42.54 37.20±4.25

100 99.22 95.64 98.41 100 98.30±0.96

200 100 97.77 100 100 99.45±0.55

LD 3.125 75 71.69 56.68 81.37 71.20±5.24

6.25 84.81 95.37 95.07 99.35 93.68±3.12

12.5 98.59 95.81 96.92 99.1 97.60+0.76

25 98.67 94.51 96.88 100 97.53+1.19

50 98.02 94.04 95.73 97.71 96.35±0.93

LH 6.25 -0.74 0.04 -1.93 -1.24 -0.95±0.40

12.5 4.55 4.47 2.97 4.68 4.20±0.40

25 58.08 73.17 75.32 87.43 73.50±6.01

50 99.72 96.17 98.94 100 98.70±0.87

100 99.11 96.32 98.46 100 98.48±0.79
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Appendix C-5: Data of % Cytotoxicity of M. hirsutum extract (pg/ml); dichloromethane
extract of branches (BD), hexane extract of branches (BH), dichloromethane extract of
leaves (LD) and hexane extract of leaves (LH) on PBMCs at 48 h exposure.

Test compound Concentration

(pg/ml)

% Cytotoxicity Mean±S.E.

n1 n2 n3 ท4

BD 6.25 13.34 25.5 5.15 -0.19 10.93±5.60

12.5 20.44 11.15 12.82 5.06 12.35±3.15

25 41.67 28.59 10.48 -4.65 19.03±10.17

50 72.04 33.91 37.01 3.27 36.55±14.05

100 100.04 91.18 89.32 38.94 79.85±13.85

BH 12.5 19.19 7.17 -2.37 -7.1 4.23±5.81

25 7.86 15.56 -3.19 -8.63 2.93±5.44

50 -18.61 16.46 -10.07 -24.71 -9.23±9.08

100 53.36 40.93 13.07 -9.06 24.58±14.03

200 100 100 100 100 100,00±0.00
LD 3.125 20.89 20.81 3.33 -4.38 10.15±6.37

6.25 22.52 26.52 9.05 -0.52 14.40±6.21

12.5 25.31 37.7 16.87 1.63 20.38+7.58

25 37.14 34.57 21.35 2.23 23.83±7.99

50 59.95 46.77 56.25 18.56 45.40+9.35

LH 6.25 25.2 24.01 6.14 4.73 15.00±5.56

12.5 19.87 24.16 14.09 7.76 16.50±3.56

25 32.98 29.81 16.48 7.92 21.80±5.85

50 30.11 36.65 14.83 1.82 20.83±7.82

100 46.09 41.37 13.37 4.98 26.48±10.17



ท1 ท2
M. hirsutum (pg/ml)

0.5% DMSO 25 50 100

M. hirsutum ((jg/ml)
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ท3
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Appendix C-6: Effect of dichloromethane extract from branches of M . h i r s u t u m  (BD) on mRNA expressions of p53 and BCL-2 family proteins (n11 ท2 
and ทร)

çoen
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Appendix C-7: Data of effect of dichloromethane extract from branches of M .  h i r s u t u m  

(BD) on ทาRNA expressions of p53 and BCL-2 family proteins.

Gene T reatment % of Control Mean±S.E.
n1 ท2 ท3

P53 0.5 % DMSO 100.00 100.00 100.00 100.00±0.00
BD 25 ug/ml 110.25 101.29 92.98 101.51+4.99

BD 50 ug/ml 127.05 106.06 87.52 106.88±11.42

BD 100 ug/ml 132.19 109.91 86.91 109.67±13.07

BCL-XL 0.5 % DMSO 100.00 100.00 100.00 100.00±0.00
BD 25 ug/ml 106.62 99.09 103.02 102.91±2.17

BD 50 ug/ml 90.40 93.05 93.02 92.16±0.88

BD 100 ug/ml 82.12 66.64 86.07 78.28±5.93

BCL-2 0.5 % DMSO 100.00 100.00 100.00 100.00±0.00
BD 25 ug/ml 93.07 102.77 104.13 99.99±3.48

BD 50 ug/ml 94.95 86.27 83.85 88.36±3.37

BD 100 ug/ml 87.28 86.78 84.58 86.21+0.83

BAK 0.5 % DMSO 100.00 100.00 100.00 100.00±0.00
BD 25 ug/ml 100.44 90.27 100.41 97.04±3.39

BD 50 ug/ml 100.63 87.62 98.88 95.71 ±4.08

BD 100 ug/ml 94.73 93.13 94.01 93.96±0.46

BAX 0.5 % DMSO 100.00 100.00 100.00 100.00±0.00
BD 25 ug/ml 109.70 107.33 99.17 105.40±3.19

BD 50 ug/ml 121.58 115.73 103.07 113.46+5.46

BD 100 ug/ml 130.97 126.74 112.73 123.48±5.51



M. hirsutum (pg/ml) M. hirsutum (Mg/ml) M. hirsutum (ng/ml)

ท1 ท2 ท3

Appendix C-8: Effect of hexane extract from branches of M . h i r s u t u m  (BH) on mRNA expressions of p53 and BCL-2 family proteins (n11ท2 and กร)

CD"si



98
Appendix C-9: Data of effect of hexane extract from branches of M . h i r s u t u m  (BH) on 
mRNA expressions of p53 and BCL-2 family proteins.

Gene Treatment % of Control MeaniS.E.
n1 ท2 ท3

P53 0.5 % DMSO 100.00 100.00 100.00 100.00±0.00
BH 25 ug/ml 104.84 102.21 105.63 104.22+1.03

BH 50 ug/ml 115.06 104.40 87.14 102.20±8.13

BH 100 ug/ml 114.42 97.99 76.97 96.46±10.84

BCL-XL 0.5 % DMSO 100.00 100.00 100.00 100.00±0.00
BH 25 ug/ml 103.82 100.23 114.57 106.21±4.31

BH 50 ug/ml 104.63 97.51 99.09 100.41±2.16

BH 100 ug/ml 92.31 60.66 80.25 77.74+9.22

BCL-2 0.5 % DMSO 100.00 100.00 100.00 100.00±0.00
BH 25 ug/ml 98.20 99.25 96.15 97.87±0.91

BH 50 ug/ml 87.87 85.56 59.29 77.57+9.17

BH 100 ug/ml 83.08 78.83 42.97 68.29±12.72

BAK 0.5 % DMSO 100.00 100.00 100.00 100.00±0.00
BH 25 ug/ml 100.96 105.21 100.16 102.11 ±1.57

BH 50 ug/ml 106.27 99.90 78.91 95.03±8.27

BH 100 ug/ml 97.63 79.69 66.22 81.18±9.10

BAX 0.5 % DMSO 100.00 100.00 100.00 100.00+0.00
BH 25 ug/ml 109.41 113.60 114.71 112.58±1.61

BH 50 ug/ml 123.07 120.05 106.00 116.38±5.26

BH 100 ug/ml 132.89 121.48 100.85 118.41±9.38



Appendix C-10: Data of the involvement of caspase activation on dichloromethane extract from branches of M. hirsutum  (BD) induced Ramos cells
apoptosis. The data is expressed as mean ± S.E. of three independent experiments (ท=3).

Treatment % Viable cells % Death cells
Apoptosis PI positive Double positive

Without Z-VAD-FMK
0.5% DMSO 91.83±0.50 3.57±0.81 1,00±0.36 3.57+0.23

BD 25 (jg/ml 69.00±2.65 19.60±3.48 6.60±2.05 4.83±0.92

BD 50 (jg/ml 60.80±0.95 27.53+3.16 8.13+2.14 3.57+0.68

BD 100 |jg/ml 22.50±2.39 58.47±5.43 14.90+4.96 4.13±0.24

With Z-VAD-FMK
0.5% DMSO 91.83±0.50 3.57±0.81 1.00±0.36 3.57±0.23

BD 25 pg/ml 87.03±0.75 6.73±0.90 1.80±0.84 4.4310.52

BD 50 pg/ml 87.50±1.86 6.40±0.72 1.97+0.84 4.13+0.80

BD 100 pig/ml 78.73±6.77 5.97±1.19 9.80±6.16 5.50+1.15

CDCD



Appendix C-11 : Data of the involvement of caspase activation on hexane extract from branches of M. hirsutum (BH) induced Ramos cells apoptosis.
The data is expressed as mean ± S.E. of three independent experiments (ท=3).

Treatment % Viable cells % Death cells
Apoptosis PI positive Double positive

Without Z-VAD-FMK
0.5% DMSO 91,83±0.50 3.57±0.81 1.00±0.36 3.57±0.23

BH 25 pig/ml 80.50+1.91 11.63+2.35 3.57+2.15 4.33+1.88

BH 50 (jg/ml 70.63±3.77 16.70±2.66 9.03±1.87 3.63±1.71

BH 100 |jg/ml 17.03±12.34 40.93+6.89 29.73+6.71 12.30+5.84

With Z-VAD-FMK
0.5% DMSO 91.83+0.50 3.57+0.81 1.00±0.36 3.57±0.23

BH 25 pig/ml 91.03±2.14 4.63±1.50 0.37+0.22 3.93±1.04

BH50 (jg/ml 90.57±1.13 3.43±0.49 0.93+0.50 5.07+1.05

BH 100 jjg/ml 71,53±6.20 9.63±1.79 12.17±5.86 6.67±1.48
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Appendix C-12: Data of the involvement of Fas-FasL interaction on dichloromethane extract from branches of M. hirsutum (BD) induced Ramos cells
apoptosis. The data is expressed as mean ± S.E. of three independent experiments (ท=3).

T reatment % Viable cells % Death cells
Apoptosis PI positive Double positive

Without Anti-FasL
0.5% DMSO 93.10i1.18 3.50i0.75 0.57i0.19 2.83i0.94

BD 25 (jg/ml 79.53±2.72 15.3012.13 2.2311.34 3.03i0.20

BD 50 (jg/ml 70.27±3.63 19.70i3.40 6.10i2.03 3.9311.07

BD 100 Jjg/ml 31.2311.95 49.23i5.46 12.40i5.82 7.1011.70

With Anti-FasL
0.5% DMSO 93.10i1.18 3.50i0.75 0.57i0.19 2.8310.94

BD 25 |jg/ml 77.43i2.78 17.27i2.18 1.0010.38 4.3310.78

BD 50 gg/ml 68.37i6.23 21.5013.18 4.9711.81 5.2011.30

BD 100 gg/ml 34.17i5.40 41.5714.64 19.03i2.68 5.5010.49

o



Appendix C-13: Data of the involvement of Fas-FasL interaction on hexane extract from branches of M. hirsutum  (BH) induced Ramos cells
apoptosis. The data is expressed as mean ± S.E. of three independent experiments (ท=3).

Treatment % Viable cells % Death cells
Apoptosis PI positive Double positive

Without Anti-FasL
0.5% DMSO 93.10±1.18 3.50±0.75 0.57+0.19 2.83+0.94

BH 25 (jg/ml 85.77±2.02 10.30±0.90 0.20±0.06 3.70±1.04

BH 50 pig/ml 68.17±5.66 25.33+3.61 0.70±0.23 5.8311.84

BH 100 (jg/ml 8.17±1.99 39.73±4.53 33.83+9.41 18.3016.24

With Anti-FasL
0.5% DMSO 93.10+1.18 3.50±0.75 0.57±0.19 2.83+0.94

BH 25 |jg/ml 85.37±2.39 10.13±1.42 0.30±0.12 4.20+1.00

BH 50 pig/ml 74.13±0.75 18.53±1.89 2.57±1.52 4.73+0.62

BH 100 |jg/ml 15.63±2.64 44.47±4.56 30.47±6.49 9.43+4.36

pr\3
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Appendix C-14: The effect of dichloromethane extract from branches of M. hirsutum

(BD) on the cell cycle เท Ramos cells (ท1). (A) 0.5 % DMSO; (B) etoposide 1 pig/ml; (c,
D, E) 12.5, 25 and 50 |jg/ml of BD.
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Appendix C-15: The effect of dichloromethane extract from branches of M. hirsutum

(BD) on the cell cycle เท Ramos cells (ท2). (A) 0.5 % DMSO; (B) etoposide 1 Jjg/ml; (C,
อ, E) 12.5, 25 and 50 Jjg/ml of BD.
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Appendix C-16: The effect of dichloromethane extract from branches of M. hirsutum

(BD) on the cell cycle เท Ramos cells (ทร). (A) 0.5 % DMSO; (ธ) etoposide 1 |jg/ml; (C,
D, E) 12.5, 25 and 50 (jg/ml of BD.
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Appendix C-17: The effect of hexane extract from branches of M. hirsutum  (BH) on the
cell cycle in Ramos cells (n1). (A) 0.5 % DMSO; (B) etoposide 1 pg/ml; (C, อ) 50 and
100 jjg/ml of BH.
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Appendix C-18: The effect of hexane extract from branches of M. hirsutum  (BH) on the
cell cycle เท Ramos cells (n2). (A) 0.5 % DMSO; (B) etoposide 1 pg/ml; (C, อ) 50 and
100 (jg/ml of BH.
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Appendix C-19: The effect of hexane extract from branches of M. hirsutum  (BH) on the
cell cycle เท Ramos cells (ทร). (A) 0.5 % DMSO; (B) etoposide 1 (jg/ml; (C, D) 50 and
100 Jjg/ml of BH.



ท1 ท2 ท ร

M. hirsutum (Mg/ml)
0.5% DMSO
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Appendix C-20: Effect of dichloromethane extract from branches of M . h i r s u t u m  (BD) on ทาRNA expressions of p211 p53 and cyclins (ท11 ท2 and ทร)
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Appendix C-21: Data of effect dichloromethane extract from branches of M .  h i r s u t u m  

(BD) on mRNA expressions of p21, p53 and cyclins.

Gene T reatment % of Control Mean+S.E.

n1 ท2 ท3

P21 0.5 % DMSO 100.00 100.00 100.00 100.00±0.00
BD 12.5 (jg/ml 88.02 85.96 86.73 86.90±0.60

BD 25 |jg/ml 74.54 75.56 66.54 72.21±2.85

P53 0.5 % DMSO 100.00 100.00 100.00 100.00±0.00
BD 12.5 pg/ml 90.66 89.70 95.40 91.92±1.76

BD 25 |jg/ml 65.68 52.02 46.99 54.90±5.58

CYCLIN A 0.5 % DMSO 100.00 100.00 100.00 100.00±0.00
BD 12.5 Jjg/ml 98.53 98.10 99.61 98.75±0.45

BD 25 |jg/ml 98.43 94.91 99.26 97.53+1.33

CYCLIN B1 0.5 % DMSO 100.00 100.00 100.00 100.00±0.00
BD 12.5 (jg/ml 102.96 98.05 101.29 100.77+1.44

BD 25 (jg/ml 97.52 97.03 100.64 98.40±1.13

CYCLIN D1 0.5 % DMSO 100.00 100.00 100.00 100.00+0.00
BD 12.5 |jg/ml 51.37 25.33 73.59 50.10±13.95

BD 25 |jg/ml 19.00 1.39 4.30 8.23±5.45

CYCLIN E 0.5 % DMSO 100.00 100.00 100.00 100.00±0.00
BD 12.5 |jg/ml 97.90 102.13 99.76 99.93±1.22

BD 25 pig/ml 84.98 88.52 81.24 84.91+2.10
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