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Abstract

This study was performed to determine the antioxidative, antimutagenic, and anticancer effects of vaporized liquid
of water—boiled pine needle(VLP) using DPPH free radical donating method, Ames test, and cytotoxicity. VLP
showed the highest electron donating activities (18.4 uL). The inhibition rate of VLP (200 pl/plate) in the Salmonella
typhimurium TA100 strain showed 45.9% inhibition against the mutagenesis induced by MNNG. In addition, the
suppression of with same concentration of VLP in the S #yphimurium TA100 strains showed 85.5% inhibition
against 4NQO, respectively. The suppressions under the same caondition against Trp—P—1 in the TA98 and TA100
strains were 91.0% and 62.1%, respectively. The cytotoxic effects of VLP against the cell lines with human lung
carcinoma (A549), human hepatocellular carcinoma (HepG2), human gastric carcinoma (AGS), human breast
adenocarcinoma (MCF—7) and human cervical adenocarcinoma (HeLa) were inhibited with increase of the VLP
concentration. The treatment of 50 yl/well VLP showed strong cytotoxicities of 78.7%, 90.3%, 90.8%, 62.3%
and 93.7% against A549, HepG2, AGS, MCF—7 and Hela, respectively.
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A Edwo]Y (direct mutagen) . ZA] 4-nitroquinoline-1
-oxide (4NQO), N-methyl-N’-ntro-N-ntroso- guanidine (MNNG)
& m2 Sigmarl, 2+ S0l benzo(a)pyrene (B
(@P)} 3-amino-1,4-dimethyl-SH-pyrido- (4,3-b)indol (Trp-P-1)
o AR foEEe] EFAFE Tyl AMSIATE AlE
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(Lung carcinoma, Human), 217t $J4HE AGS (Gastric
carcinoma, Human), <17+e] <tAlE MCF-7 (Breast
adenocarcinoma, Human), A}-Z<HH| 29 Hela (Cervical
adenocarcinoma, Human) 2 7+h4 <1 HepG2 (Hepatocellular
carcinoma, Human) = Korea Cell Line Bank (KCLB)Z5-€]
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Table 1. DPPH radical scavenging activity of vaporized liquid of
water-boiled pine needle

Saniple ' RCy (uL)”
Vaporized liquid of water-boiled pine needle 184
0.01% BHA” 148
0.01% a-tocopherol 129

"Amount required for 50% inhibition of DPPH after 30 min.
"Dibutyl hydroxy toluene.
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S. typhimurium TA987} TA100S o] &3+ Ames testE 3
g A7t SAdETY 5 EFHo] Y= TASO
1843, TA100-2 176+7 o]t} 49 4 ZFH-& 50, 100,
150 2 200 pl/plate®] o] Fx& Hrlste] Age Ao,

Ao Hgdd A 181

Qo) SAzTe) vl B W] Be Pere)
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Table 2. Mutagenicity of vaporized liquid of water-boiled pine
needle in Salmonella typhimurium TA98 and TA100

Dose His™ revertants/plate”
(il /plate) TA% TAI00
Spontaneous 18+3 1767
50 1945 18248
100 1747 17949
150 1848 16947
200 1942 17746

YEach value represents the meantS.D. of three plates.
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Fig. 1. Inhibitory effect of the vaporized liquid of water-boiled pine
needle against each mutagen on Salmonella typhimurium TA100.
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Fig. 2. Inhibitory effect of vaporized liquid of water-boiled pine
needle against each mutagen on Salmonella typhimurium TA9S8.

[T 50 wiplate. 100 pi/plate. £ 150 piiplate. 200 pliplate
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Chung 5(16)& £ $9 FHeo] A)] monocyte-
like cancer cellQ] U937l thall 81%, Q1A 1 A £5<1
SNU-354¢f| T3l 72%9] w2 SAE A% A &3S 2t
e 1S ¥adh uf 9ok ol B AdA &9 A4
Frdo] zbg ShAl Eo i3l 2 A4S veld A
A% AALE ¢ 5 AdQed Tk Folg Yehle
S A B} Z2F FAEL] TR Foll 7199 Ho= A7y
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[1
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Fig. 3. lihibitory effects of growth of human canner cells in adding
the vaporized liquid of water-boiled pine needle.
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