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ABSTRACT : This study was carried out to develop antitumor effect of the n-butanol soluble fraction of
Perilla frutescens on (KB cells) human oral epitheloid carcinoma cells. The cytotoxicity of methanolic ex-
tract of Perilla frutescens on KB cells was evaluated by 3-(4,5-dimethyl thiazol-2-yl)-2,5-diphenyl-2H-tetra-
zolium bromide(MTT) assay. The antitumor activity of various fractions obtained from n-butanol soluble
fraction of Perilla frutescens was evaluated in human oral epitheloid carcinoma cells. The antitumor ac-
tivity of the n-butanol soluble fraction on human oral epitheloid carcinoma cells was evaluated by MTT as-
say of colorimetric method. The light microscopic study was carried out to observe morphological changes
of cultured human oral epitheloid carcinoma cells.
These results were obtained as follows ;
1. The fractions 1,2 and 3 of the n-butanol soluble fraction of Perilla frutescens were shown significant
antitumor activities.
2. The number of human oral epitheloid carcinoma cells were decreased and tend to_form cell cluster by
treatment with fractions 1,2,3 and 4 of the n-butanol soluble fraction of Perilla_frutescens.
3. The fraction 1 of the n-butanol soluble fraction of Perilla frutescens showed the highest antitumor ac-
tivity on Perilla frutescens. It has been selected as a lead fraction for further examinations.

Key Words : Perilla frutescens, Human oral epitheloid carcinoma cells, MTT assay, SRB assay, n-Bu-
tanol fraction, Cytotoxicity
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Seeding cells

| incubation for 24 hours
Adding drug

l incubation for 48 hours

Adding MTT 50 yg/ml
| incubation for 3 hours
Dissolving of formazom crystal with DMSO Solution
room temperature for 5 mins
Reading MTT absorbance at 510 nm

Fig. 1. Flow scheme of MTT assay.
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Table 1. The MTT absorbance of 3T3 fibroblast on solvent extracts
of Perilla frutescens on human oral epitheloid carcinoma cells.”

3T3 fibroblast

Extract

Mean+S.D. % of control
Control 1.958+0.019 (100.0)
Methanol 2.262+0.048 (115.2)
Hexane 2.204+0.024 (103.3)
80% Acetone 2.150+0.079 (109.8)
Chloroform 1.672+0.115** ( 85.3)
Ether 1.408+0.050** (71.9)
H,0 1.7361+0.012** ( 88.6)
Ethyl acetate 1.921+0.042 ( 98.1)
Ethanol 1.752+.0.060** ( 89.4)

Data represent mean=+ S.D.(% of control).
Significantly different from the control group : **P<0.01
YAl fractions were tested at 10 mg/m/ concentration.
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Head, Perilla frutescens(2,000 g)

lextracted with MeOH
filtered
evaporated in vacuum

MeOH extract(204.88 g)

suspended with Hz0
lextd. with n-hexane

n-Hexane fraction(59.66 g) Adgueous laver
extd. with chloroform

filtered, evapd. in vacuum

Chloroform fraction(32.17 g) Aqgueous layer
extd. with ethyl acetate

filtered, evapd. in vacuum

Ethvl acetate fraction(14.43 g} Aaqueous laver
extd. with n—-butanol
filtered, evapd. in vacuum

n-Butanol fraction(17.92 g)  HzO fraction(56.47 g)

Fig. 2. Extraction and fractionation of head of Perilla frutescens.

Table 2. Liquid-liquid extractions of organic and aqueous soluble
compounds of the methanolic extract of leaves of Perilla frutescens.

Table 3. Flash chromatography of n-butanol soluble compounds
of the methanolic extract of leaves of Perilla frutescens.”

Yield Number of Mobile phase

Fraction Tube no. (g) spots in TLC
1 1-140 0.04 4 CHCl,
141-153 0.57 2 CHCI; : MeOH

9:1)

3 154-473 0.80 5 CHCl; : MeOH : H,0
8:5:1)

4 474-645 0.72 3 CHCl; : MeOH : H,O
8:5:1)

5 646-1048 095 6 CHClL; : MeOH : H,0
(7:5:1)

6 1049-1211 033 2 CHCl;: MeOH : H,O
(1:7:3)

Solvent Yield (%)
n-Hexane 59.66 g(29.12)
Chloroform 32.17 g(15.70)
Ethyl acetate 14.43 g( 7.04)
n-Butanol 17.92 g( 8.75)
H,O 56.47 g(27.56)
Total 180.69 g(88.17)

Z Eof| Yol o} 35S o4 glrH(Table 2).

4 vvhe 3289 REke B3 olla] QA T
4] Pl Zel FgBAel glo], $RE 2L silica
gel& Ab83}ted Flash chromatography 2.2 CHCL:
MeOH(gradient) ¥ MeOH : H;O(gradient)}& A}-8-3}+=
oAl g FE3le] 6719 fractiond 2 ch(Fig. 3,
Table 3).

n-BuOHZ el 32 $35% silica gelo] Fald
column(6 cm X 1.3 m)}& AH8-3}e fraction 1-6& 92

n—~BuOH fraction(17.92 g)

silica gel column (6 cm x 1.3 m)
(Kieselgel 60, 230-400 mesh)

CHChL : MeOH, MeOH : HO (gradient)
flow rate : 0.3 ml/min

! | [ [ T 1
Fr.1 Fr.2 Fr.3 Fr4 Fr.5 Fr.6
Mass (004 &) (057 g) (080 g) O72g) 9% g 0335

Fig. 3. Fractionation of the n-butanol soluble fraction of Perilla
frutescens.

YAll fractions were tested at 10 mg/ml concentration.
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Table 4. The MTT absorbance of the n-butanol soluble fraction of
Perilla frutescens on human oral epitheloid carcinoma cells.”

MTT quantity

Group
Mean+S.D (% of control)

Control 3.78+0.322 (100.0)
Fr. 1 2.68+0.428* (71.1)
Fr. 2 2.70+0.399* (71.5)
Fr. 3 2.6940.399* (71.3)
Fr. 4 2.83+0.210* (74.8)
Fr. 5 2.90+0.220* (76.8)
Fr. 6 2.92+0.143* (77.4)

Data represent mean+ S.D.(% of control).
Significantly different from the control group : *P<0.05
“All fractions were tested at 10™ mg/mi concentration.
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Fig. 4. An inverted photomicrograph of human oral epitheloid car-
cinoma cells after incubation in unmodified medium(control) for 2
days x 100. Mose cells had abundant cytoplasm and formed ovoid
shape.

Fig. 5. An inverted photomlcrograph of human oral eplthelmd car-
cinoma cells after incubation in the medium containing 10 mg/m!
concentration of fraction 1 for 2 daysxX200. Some cells were
shrinked and number of cells were decreased.

315

Fig. 6. An inverted photomncrograph of human oral eplthelmd car-
cinoma cells after incubation in the medium containing 10® mg/m!
concentration of fraction 3 for 2 daysx200. Some cells were
shrinked and number of cells were decreased.
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