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Studies on the Cytotoxicity and Antitumor Activity of Perilla’ frutescens
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Abstract—The cytotoxic and antitumor activity of Perilla frutescens extract on
cultured 3T3 fibroblast and skin melanoma cells were evaluated by tetrazolium MTT
(MTT) and npeutral red (NR) colorimetric assay methods. Lactate dehydrogenase
activity was also measured. The light microscopic study was carried out to observe
morphological changes of cultured mouse fibroblast and skin melanoma cells.

The results were as follows:

1. Water and ether extracts showed a significant cytotoxicity in 3T3 fibroblast and
all extracts exhibited a significant anti~tumor activity in skin melanoma cells. Methanol,
ethyl acetate and ethanol extracts showed low cytotoxic effects, but exhibited a high
anti-tumor activity.

2. The MTT absorbance in 3T3 fibroblast was significantly decreased by treatment
with ether, water, chloroform and ethanol extracts and skin melanoma cells was
significantly decreased by treatment with all extracts. The difference in MTT absorbance
in two cell types was most remarkable when treated with methanol and ethanol extracts.

3. Methanol and ethyl acetate extracts showed the strongest effect in growth inhibi-
tion of melanoma cells.

These results indicated that methanol extract possessed a low cytotoxicity and a
strong anti-tumor activity.

Keywords—Perille frutescens » cytotoxicity » anti~tumor effect « 3T3 fibroblast «
melanoma cells « MTT quantity
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Table I. Effects of extracts from Perilla frutescens on the number of 3T3 fibroblast and skin

melanoma cells

Cell 3T3 fibroblast Skin melanoma
Extract e 28D % of Control Moo ¥y % of Control
Control 380. 558. 82 (100 ) 182.1+12.81 (100 )
Methano! 433,223, 69 (113.8) 142,012, 35** ( 77.96)
Hexane 306. 1+41. 84 (103.8) 158.94 9. 79* ( 86.75)
80% Acetone 586. 4236. 07 (100. 4) 157. 8412, G9** ( 86.64)
Chloroform 335. 441, 37 ( 86.9) 113.0£12. 05%* ( 62.04)
Ether 242, 6427, 20%F (63.7) 97,012, 10%* { 53.26)
H,0 306. 125, 69+ ( 63.9) 117. 010, 77%% ( 64.24)
Ethyl acetate 357. 067.63 (97.5) 195, 0-£16. 16%* ( 68.63)
Ethanol 349, 1446, 24 (9L7 1185 O, 46%* ( 65.06)

Significantly different from the control: *p<(0. 05,

*p<0.01.
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Table II. The MTT absorbance of fibroblast and skin melanoma celI:é in each extract

Cell 3T3 fibroblast Skin melanoma
Extract Mean + S.D. % of Control Mean + S.D. % of Control A

Control 1.958+£0.019 100 > 0.68710. 05 (100 )
Methanol 2.2620. 048 (115.2) 0. 2610, 02%* (379
Hexane 2.2043:0.024 (103.9) 0. 398%0. 03** ( 57

80% Acetone 2. 1504:0. 079 (109. 8) 0. 52440. 01%* (76.3)
Chloroform 1. 672220, 115** (8.3 0. 3660, 07*% (56 )
Ether 1. 4083-0. 05** (71.9) 0. 385+0. 04** (56 )
H.0 1. 73620, 012%* ( 88.6) 0. 583+0. 02* (85.7)
Ethyl acetate 1.521240. 042 (98.1) 0. 37140, 11** ( 54.0)
Ethanol 1. 7520, 064** (89.4) 0. 2990, 06** (43.2)

Significantly different from the control: *p<C0.05, **p<(0.01.
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Fig. 1. An inverted photogragh of 3T3 fibroblast cells treated with the tetrazolium MTT for zn >

additional 3 hr after incubation in unmodified medium (control) for 3d. Mag. x100.
A remarkable formation of formazan crystal and normal cell were shown,

Fig. 2. An inverted photogragh of shin melanoma cells treated with the tetrazolium MTT for an

additional 3 hr after incubation in unmodified medium (control) for 3d. Mag. x100.
Critically normal-form cells and a formation of formazan crystal were shown.

Fig. 3. An inverted photogragh of 3T3 fibroblast cells treated with the tetrazolium MTT for an
additional 3hr after incubation in 10™* medium containing methanol extract of Perilla
Jrutescens for 3d. Mag. %100,

A pattern similar to control as in Fig. 1 was shown.

Fig. 4. An inverted photogragh of skin melanoma cells treated with the tetrazolium MTT for an
additional 3hr after incubation in 107 medium containing methanol extract of Perilla
Srutescens for 3d. Mag. x100.

A drastical decrease of formazan crystal and degenerative process of the cells were shown.
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Table III. Effects of the NR uptake ability of 3T3 fibroblast and skin melanoma cells

Cell 3T3 fibroblast Skin melanoma
Extract Mean + S.D. % of Control Mean + S.D, % of Control
Control 0. 97+0. 00 (100 ) 3.27£0.02 (100 )
Methanol 0.88+0.03 (91 ) 3.28+0. 00 (100.1)
Hexane 0. 86::0. 04 (89.3) 3.260. 01 { 99.6)
80% Acetone 0. 890, 04 (922 3.25%0. 01 ( 99.4)
Chloroform 0.860. 03 ( 89.6) 3. 2540. 03 (99.3)
Ether 0.77+0. 02 (79.3) 3.25+0.02 (99.3)
H,0 0. 79+0. 01 ( 81.4) 3.2740.02 (95.8)
Ethyl acetate 0. 96+0. 02 (98 ) 3.27+0.01 (99.8)
Ethanol 0. 740, 05 (76.9 3.2510. 01 (69.4)

Table IV, Effects of the LDH uptake ability of 3T3

fibroblast and skin melanoma cells

Cell 3T3 fibroblast Skin melanoma
Extract Mean + S.D. % of Control Mean + S.D. % of Control
Control 19.10+2. 36 (100 ) 42.13+4.14 (100 )
Methanol 15. 85 1. 67 ( 83.0) 40.95%2.20 (57.1)
Hexane 20. 42+4. 40 (106.9) 37.20%9. 76 (88.2)
80% Acetone 15.88+1. 54 (83.1D 38.30%2. 26 ( 50.9)
Chloroform 17.60=%3. 20 (s2.1) 37.60+4. 38 ( 85.2)
Ether 17. 47%0. 85 (€15 37.10%+4.53 ( 88.0)
H,0 17. 406. 08 (8L1) 38.95+2. 19 (62.4)
Ethyl acetate 16. 6+1.20 ( 86.9) 37.850. 07 (8.9
Ethanol 18. 5*1.61 (96.9) 39. 152,33 (2.9

Table V. Dose response effects of various extracts on skin melanoma cells No.x10* (% of control)

Concentration
Extract
1073 10t 10°¢ 1078 1077

Methanol 10.5+ 1.28%% 91,254 9,71%%  134.75140.49 158, 75117. 21 159425, 16
6.7 (58.3) (86) (101.4) (101.5)

Hexane 86.5+ 2.52%%  104.5+12.61%F 145 75:£34. 94 153. 25:+36. 47 140.5-31. 38
(55.3) (66.7) (93.0) (97.8) (89.7

Ether 80.5% 0.58** 109,75k 7.76%*  123.5% 7.37* 146.54-16. 54 146. 2526, 39
(57.5) (69.6) (78.8) (93.5) 93.3)

Ethyl 0** 78.25£22,32** 112 0+33. 4% 118. 522, 25*% 133. 047, 34
acetate ) (49.9) (71.5) (75.6) (84.9)

Data were expressed as mean number of cells. The congcentration of the control was 156. 633. 20
) Figures in parentheses indicate percent of control.

Significantly different from the control: *p<{0.05, **p<(0.0l.
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Table VI. Dose response effects of various extracts on MTT absorbance of skin melanoma cells

Concentration
Extract
10°% 107 1078 10°¢ 10~
Methanol 0. 11450, 1% 0. 2610, 02** 0. 3920, 06%* 0. 485:0. 01%* 0. 4160, 01**
(16. 59)» (37.9) (57.1) (70.5) (60.5)
Hexane 0. 0980, q1** 0. 36820, 03** 0.50320. 01%* 0.519£0. 03** 0. 4770, 06**
(14. 1) (57.9) (73.2) (75.5) (69.4)
Ether 0. 132+0 Q1 0. 38510, 04** 0. 5430, 02%* 0.564+0,.04* < 0.563%0.01*
18.2) (6 ) (719 ) 82 ) (81.9)
Ethyl acetate 0. 1:9:0. 03 0.271£0. 11%* 0. 525+0. 05** 0. 5180, 04** 0. 5540, 03*
(20.2) (54.3) (76.4) (75. 4) (80.6)

Data were expressed as mean absorbance, The concentration of the control was 0. 687+0. 05.

® Figures in parentheses indicate percent of control.
#p<0. 05,

Significantly different from the control:
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