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Abstract

This study was carried out to investigate the antimutagenic effects of crude and heated comfrey extract on
N-methyl-N’-nitro-N-nitrosoguanidine (MNNG), benzo(c)pyrene (B(c)P) and 3-amino-1, 4-dimethyl-5H-pyri-
do [4,3-b] indole (Trp-P-1). In spore rec-assay using Bacillus subtilis H17(rec’) and M45(rec’), crude comfrey
extract showed strong antimutagenic effects on MNNG in the concentration of 40ul/disc (p<0.01). In the
Ames test using Salmonella typhimurium TA98 and TA100, the crude comfrey extract suppressed about 43%
and 52% in the mutagenesis induced by B(a)P. However, the heated comfrey extract strongly suppressed
about 75% and 76% in the mutagenesis in Salmonella typhimurium TA98 and TA100 induced by Trp-P-1

(p<0.01).
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Table 2. Effects of various metal ions on the spore rec as-
say of comfrey

Comfrey
MNNG*

Metal ion

(2.5mM) Crude extract Heated extract

None ¥ - -
Al}o - -
CUZQ — . —
Fe** - -
Mn?* - -
Ni* - -
Pblo- —_ —
Zn1+ — -

*MNNG ; N-methyl-N’-nitro-N-nitrosoguanidine (0.1 g/ul)
**(-) : No inhibition zone, (+) : Length of inhibition zone is
less than 5mm, (+) : 5~10mm of inhibition zone, (++) : 10~15
mm of inhibition zone, (+++) : 15~20mm of inhibition zone
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Ames test
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Table 1. The resuit of mutagenicity test of comfrey in the spore rec asay

Inhibition zone (mm)

Test compound Dose(ul/disc)

Difference Conclusion

H17(Rec’) M45 (Rec )

10
20
30
40

Crude extract

10
20
30
40

Heated extract
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*MNNG ; N-methyl-N’ -nitro-N-nitrosoguanidine(0. 1pg/pl)

**(_) : No inhibition zone, (+) : Length of inhibition zone is less than 5mm, (+) : 5~10mm of inhibition zone, (++) : 10~15mm

of inhibition zone, (+++) : 15~20mm of inhibition zone
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Table 3. The antimutagenic effects of comfrey on MNNG (0.
1ug/ul) in Bacillus subtilis spore rec assay

Test b |/ disc) Inhibition zone (mm) Diff
el sc) ——————————Difference
compound DO/ IS0 s g Mas(Rec)
Crude extract 10 8 34 26
+MNNG 20 8 32 22
30 8 30 22
40 8 28 20+
Heated extract 10 8 34 26
+MNNG 20 8 34 26
30 8 34 26
40 8 34 26
MNNG* control 10 40 30

*MNNG : N-methyl-N’-nitro-N-nitrosoguanidine
**Significantly different from the MNNG control(p <0.01)
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Fig. 1. Mutagenic effects of water extract of comfrey on the
mutagenesis in Salmonella typhimurium TA98 and
TA 100.
® : Crude extract, TA98 A : Crude extract, TA100
% : Heated extract, TA98 W : Heated extract, TA100
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Fig. 2. Antimutagenic effects of water extract on B(c)P mu-
tagenesis in Salmonella typhimurium TA98 and TA
100 in presence of S-9mix.
® : Crude extract, TA98 A : Crude extract, TA100
% : Heated extract, TA98 ® : Heated extract, TA100
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Antimutagenic effects of water extract of comfey on
Trp-P-1 mutagenesis in Salmonella typhimurium TA
98 and TA100 in presence of S-9mix.

® : Crude extract, TA98 A : Crude extract, TA100
% : Heated extract, TA98 W : Heated extract, TA100

Fig. 3.
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Hol{d Eal ol N-methyl-N’ -nitro-N-nitrosoguanidi-
ne, benzo(a)pyrene, 3-amino-1,4-dimethyl-5H-pyrido
[4,3-b] indolesl] Wi Hxejo] AFH 7tdFo] JF
o] A F}E spore rec-assay I Ames testd}] £ o]
28] 73 23}sdct. Bacillus subtilis H17(rec’)2} M45
(rec )& A}-&-3} spore rec-assayol| 4] comfrey2] 32 A)
B 40ulA 2] Aloll MNNGell tigt 733 3Edwe] &
A= viebl 9l eHp<0.01). Salmonella typhimurium
TA983} TA1002] T dFE o] 43 Ames testel 4=,
comfrey) Z2] 739 B(a)Pell o3l TAI8H TA100 F
FF RFA 77} 43% R 52%9) vha 3 3Ed
Wo| g vhepdl wha, FkdEe) A4 Trp-P-1el o)
& TA983} TA1002] F5ol dhallA] 247 75% % 76%
2] 733 Ed o] AHF e cHp<0.01).
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