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Cytotoxic Effect of the Distilled Pine-Needle Extracts
on Several Cancer Cell Lines in vitro
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Dept. of Food and Nutrition, and
*Dept. of Pharmacy, Chungnam National University, Daejeon 305-764, Korea

Abstract

This study was performed to examine the cytotoxic effects of the distilled pine-needle extracts against several
cancer cell lines. First, cell lines including mice leukemic cancer cell line (1.1210), sarcoma 180 and human monocyte—
like cancer cells (U937) were tested using XTT methods in vitro. Pine-needle extracts were prepared by pressing
the pine needles and distilling it at below 98°C and then added to the growth medium in a final dilution of 10,
20, and 40 times. Growth of three kinds of cancer cells was significantly inhibited by more than 50% with the
addition of the extracts. Fifty six to seventy six % of inhibition was shown with the 40 times dilution of the
extracts. Greater inhibition was achieved with the 20 times dilution (81 ~90%) and the 10 times dilution (77~89%)
of the extracts. Next, other human cancer cell lines including 3 kinds of breast cancer cell lines (T47D, MDA-MB-
231 and MH7A) and one hepatoma cell line (SNU-354) were tested with the 20 times dilution of the extract. T47D
and MDA -MB-231 cell lines showed lower inhibition (12%) with the addition of the extract. However, MH7A
and SNU-354 cell lines showed 64% and 72% inhibition with the extract, respectively. These results suggest
that the distilled pine-needle extracts have strong cytotoxic effect on certain cancer cell lines and the intensity
of the effect may vary depending on the process of the pine needle.
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Fig. 1. Cytotoxicity of the distilled pine-needle extracts on
mouse leukemia L1210 cells by XTT assay.

The cancer cells (5% 10" cells/mL) were cultured in 5% COy in-
cubator at 37°C for 48 hrs, and the distilled pine-needle extracts
(final dilution of 1:40, 1: 20, and 1: 10) was added and incubated
at 37°C, 5% CO; for 48 hrs. Viable cells were measured by the XTT
method. The number of viable cells in the control (no addition
of the pine-needle extracts) was set to 100%.

Survival percent was calculated according to the following for-

mula:
. A est — ontrol
% survival = ~;iAC—AC——t—l X100
ontro}
A = Agso—Asmo.

2y alues with different alphabets are significantly different at
p<0.05 by Duncan’s multiple range test.

ol9] dichloromethane %%, ethyl acetate %%, S/

F2E F P FUR SRS F5E0] L1210 A3

50% A EH}Z JehlE F57} 250 ng/mLy v &

ol = £9 Fo FHYe] AH R B FrelA T

AZEAE 2 A& & 5 Atk F €9 A52 3
AL F

Dﬂ E‘T‘%—’;(é

7 &AMEl sarcoma 180 S4! dH| &}
# %—?%‘"ﬂiﬁ_ sarcoma 1809 Tk £ = SF-H2
B3} A3 Fig. 2014 Bxe] & =
% Fa A L5 S L}E}‘fﬂf’i(p<0001) FH S5
Al E /‘37‘(}01 °4 A= et F, £ TN FFA 400 T
Sdiie E= L«l 39%ll ™ B4 61%2] A&
£ el ‘,{i.]_, 2080 3| AL ghAlZS7 10% (A E A
o] A& 90%), 108} 3] A & 11%(SHA| E A3 o A& 89%) =
A] 2000 A 2 108] 3] A Fo] FEIT U 4000 3] ATl
wlE A o] 7 A 2548 dehligdeh # A 5dT
kA £59) sarcoma 180l W&t Al £5A4 & 3% Moon 5
(25)2] AtellA 7Felol sarcoma 180 Al EFl tia) 7H<d
hexane 28&29] 72 05 mg/mLe EXeA] 90% 4%
A& el x, 74 chloroform 23 Z2] 7 0.1 mg/

Zalol A EFo NWE in vitro AEFA 693

120 c $180
~. 100}
§
< 8o}
@

o
g sof
S
2 i
3
@ 20}

Dilution

Fig. 2. Cytotoxicity of the distilled pine-needle extracts on sar-
coma 180 cells by XTT assay.

The cancer cells (5% 10" cells/mL) were cultured in 5% COz in-
cubator at 37°C for 48 hrs, and the distilled pine-needle extracts
(final dilution of 1:40,1:20, and 1 : 10) was mixed and incubated
at 37°C, 5% COz for 48 hrs. Viable cells were measured by the
XTT method. The number of viable cells in the control (no addi-
tion of the pine-needle extracts) was set to 100%6.

Survival percent was calculated according to the following for-

mula:
Aes - ontrol
% survival = —t—/;—ii”— %100
ontrol
A = Agso—Auo.

3 “Values with different alphabets are significantly different at
p<0.05 by Duncan’s multiple range test.
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Fig. 3. Cytotoxicity of the distilled pine-needle extracts on U937
cells by XTT assay.

The cancer cells (5% 10 cells/mL) were cultured in 5% COz in-
cubator at 37°C for 48 hrs, and the distilled pine-needle extracts
(final ditution of 1:40, 1: 20, and 1 : 10) was mixed and incubated
at 37°C, 5% CO; for 48 hrs. Viable cells were measured by the
XTT method. The number of viable cells in the control (no addi-
tion of the pine-needle extracts) was set to 100%.

Survival percent was calculated according to the following for-

mula:
. Aes - ontrol
% survival = #AC"—‘ X100
ontrol
A = Ago-Ag.

*Values with different alphabets are significantly different at
p<0.05 by Duncan’s multiple range test.
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Table 1. Anti-proliferative effects of pine-needle extracts on
the human breast and liver cancer cell lines

Cell line T47D MDA-MB-231 MH7A SNU-354
Inhibition
()P 12 12 64 72

The cancer cells (5% 10 cells/mL) were cultured in 5% CO; in-
cubator at 37°C for 48 hrs, and incubated at 37°C, 5% CO» for
48 hrs in the media containing pine—needle extracts diluted by
20 times. Viable cells were measured by the XTT method. The
number of viable cells in the control (no addition of the extracts)
was set to 100 and then survival percent of the cells in the test
was calculated according to the following formula:
Alest - Acontml

L et o x

Acontrol 100

% survival =

A = Ago—Agmo.
PInhibition % was calculated by the subtraction of the survival
% from 100.
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