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Abstract

Pine has been known as a traditional medicinal plant and as showing a physically beneficial function to a hu-
man being. Therefore, this study was performed to investigate the physiological activities of main pine neddi
es. Ethanol extracts from pinus needles did not exhibit any mutagenicity. On the contrary, inhibitory effects
of ethanol extract were observed on mutagenicity induced by N-methyl-N'-nitro-N-nitrosoguanidine(MNNG),
4-nitroquinoline-1-oxide (4NQO), 3-amino-1,4-dimethyl-5H-pyrido-(4,3-b)indol (Trp-P-1) and benzo(a)pyrene
(B(c))P) using Salmonella typhimurium reversion assay. On direct-acting mutagen (MNNG, 4NQO) and in-
direct-acting mutagen (Trp-P-1, B(a)P), we observed higher inhibitory effect. Stepwise fractionation of the
ethanol extract was done by using ether, chloroform, ethyl acetate, butanol and water to obtain effective frac-
tion. Among them, water fractions (100 pg/plate) of Pinus thunbergii, Pinus rigida, Pinus densiflora and
Pinus koraiensis showed high inhibition of 91.65%, 94.7%, 84.22% and 79.02%, respectively, on the mu-
tagenicity of MNNG in Salmonella typhimurium TA100.
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Fig. 1. Scheme for fraction of ethanol extracts from
pine needles.
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Table 1. The results of mutagenicity test of pine needle
ethanol extracts in the spore rec-assay

Dose Inhibition zone (mnm)

(1e/disc) H17 (Rec+) Md5 (Rec)
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80
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80
MNNG” 10 10 24

"MNNG: N-methyl-N'-nitro-N-nitrosoguanidine.
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Table 2. Mutagenicity of Pine needle ethanol extracts in Salmonella typhimurium TA100 and TA98

His" revertants/plate TA100 TA98
Spontaneous 12347 15+3
Dose (ug/plate) 50 100 200 400 800 50 100 200 400 800
P. thunbergii 92+9 84+9 698 108+5 118+12 11+1  10+3 65 8+4 8+3
P. rigida 986 7612 95+5 80+8 114+9 11+2 16+4 16+2 13-+1 12+2
P. koraiensis 89+6 64+10 126+2 124+1 102+10 4+2 19+1 1941 19+1 16+1
P. densiflora 124+2 1035 12444 11945 127+1  13+3 12+1 12+2 7=4 10+£2
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Fig. 2. Antimutagenic effect of ethanol extracts from
pine needles against N-methyl-N'-nitro-N-nitrosoguani-
dine (MNNG, 0.5 pg/plate) and 4-nitroquinoline-1-oxide
(4NQO, 0.15 pg/plate) in Salmonella typhimurium TA100.
@—®: P. thunbergii, 1—1: P. rigida, W—V: P. korai-
ensis, (—C1: P. densiflora.
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Fig. 3. Antimutagenic effect of ethanol extracts from pine
needles against 3-amino-1,4-dimethyl-5H-pyrido-(4,3-b)
indol(Trp-P-1, 0.5 pg/plate, 5 pg/plate) in Salmonella
typhimurium TA98 and TA100 with S-9 mix. @ —@: P.
thunbergii, (1 P. rigida, W—W: P. koraiensis, (}—_:
P. densiflora.
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Fig. 4. Antimutagenic effect of ethanol extracts from
pine needles against Benzo(a)pyrene(B(a)P, 10 pg/plate)
in Salmonella typhimurium TA98 and TA100 with S-9
mix. @—@: P. thunbergii, C—{J: P. rigida, W—WV: P.
koraiensis, CH{): P. densiflora.
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Fig. 5. Antimutagenic effects of each fraction of pinus
thunbergii (100 pg/plate) on mutagenicity induced by
N-methyl-N'-nitro-N-nitrosoguanidine (MNNG, 0.5 pg/
plate) and 3-amino-1, 4-dimethyl-5H-pyrido-(4,3-b)indol
(Trp-P-1, 5 pg/plate) in Salmonella typhimurium TA100.
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Fig. 6. Antimutagenic effects of each fraction of pinus
rigida (100 pg/plate) on mutagenicity induced by N-meth-
yk-N'-nitro-N-nitrosoguanidine (MNNG, 0.5 pg/plate) and
3-amino-1, 4-dimethyl-5H-pyrido-(4,3-b)indol (Trp-P-1,
5 wg/plate) in Salmonella typhimurium TA100.
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Fig. 7. Antimutagenic effects of each fraction of pinus
koraiensis (100 pg/plate) on mutagenicity induced by N-
methyl-N 'nitro-N-nitrosoguanidine (MNNG, 0.5 pg/plate)
and 3-amino-1, 4-dimethyl-5H-pyrido-(4,3-b)indol(Trp-P-
1, § pg/plate) in Salmonella typhimurium TA100.
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Fig. 8. Antimutagenic effects of each fraction of pinus
densiflora (100 pg/plate) on mutagenicity induced by N-
methyl-N'-nitro-N-nitrosoguanidine (MNNG, 0.5 ug/plate)
and 3-amino-1, 4-dimethyl-5H-pyrido-(4,3-b)indol(Trp-
P-1, 5 pg/plate) in Salmonella typhimurium TA100.
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