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In vitro Antimutagenic Activity of Chitosan and
Its Bio-antimutagenic Characteristics
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Abstract

The inhibitory effects of chitosan on mutagenicity induced by 3-amino-1-methyl-5SH-pyrido [4,3-b] indole
(Trp-P-2), sodium azide (SA), 2-nitrofluorene (2-NF), and 4-nitroquinoline oxide (4-NQO) were investigated
using Salmonella typhimurium reversion assay and SOS chromotest. In Salmonella typhimurium reversion as-
say, Chitosan showed 24-65% of inhibitory effect against the mutagenicity of an indirect-acting mutagen, Trp-
P-2. On the other hand, no inhibitory effect was observed against the mutagenicity of direct-acting mutagens
(2-NF, SA). In SOS chromotest, chitosan showed 46-49% eftects on SOS function induced by 4-NQO. Chi-

tosan inhibited the mutagenicity induced by Trp-P-2 with 9-39%

of inhibition rate. It was also evaluated

whether inhibitory effect of chitosan is due to its bio-antimutagenic or desmutagenic action. Chitosan at high
concentrations showed a bio-antimutagenicity with dose-dependent manner, but it showed a desmutagenicity
at low concentrations against the mutation induced by Trp-P-2.
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Chitosan (C-3646, practical grade from crab shells),
2-nitrofluorene (2-NF), 4-nitroquinoline oxide (4-NQO)
2 sodium azide (SAy= Sigma Chemical Co. (U.S.A)
A& A28k 27, 3-amino-1-methyl-5H-pyrido [4,3-
b] indole (Trp-P-2):= Wako Chemical Ins. (Japan) o &
], Fsto] Ap8-stedr}t. Aroclor 1254-induced rat
liver §-92 Organon Teknika Corp. (U.S.A) #| &S A}
S5l Al #F 5 Salmonella typhimurium TA
98 4 TA 1002 f-d3-ghalele] {adap Loy
E], E. coli PQ 372 =3 ZEZ Mg 2 He] Hopylo}
A1gahgdet.

Salmonella typhimurium reversion assay
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W, 4% S9 mix 500 p/ [A1A ¥ el 2] 7%, 0.2 M phos-
phate buffer (pH 7.4)], 75 100 p/ (1-2< 10" cells/m/yE
Y, 37°Cel|A] 2087 preincubation A ZlT}, o] 214
top agar 2 m/2} E4}3F ¥, minimal glucose agar plate
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Inhibition rate (%) = [(a-b)/(a-c)] X 100
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#Hr el Sodwlo] S Trp-P-27} 0.1 pgplate, SA7}
4 ug/plate, 2-NFe] 4 pg/plate®] =& A}g-s}adc}.

SOS chromotest
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Chitosan®| in vitro

Table 1. Inhibitory effect of chitosan on the mu-
tagenicity of indirect acting mutagen, Trp-P-2 (0.1 ng/
plate) in Salmonella typhimurium TA 98

Dose of chitosan Inhibition rate

No. of revertants

(mg/plate) (%)
Negative control” 44191
Positive control” 4,317+333.8
0.10 2,483+291.8 42.9Y
0.18 1,898+603.2 56.6%
0.25 2,102+222.2 51.87
0.50 1,521+ 85.2 65.4Y
0.75 2,737£192.0 37.0%
1.00 3,319+522.4 23.4”

"Dimethylsulfoxide(DMSO) was used as a negative control.
PTrp-P-2 was used as a positive control.
* p<0.01 compared with positive control.
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Salmonella typhimurium reversion assay
ZHduie] )l Trp-P-22 F5% Fdolol &t chi-
tosan®] Eolwlo] AAAINE As{E AF|= Table
13} e} & 8. yphimurieme) o8] A& 2hg o]
¥ Trp-P-2¢)| ti 4] += chitosanx%=7} 0.1, 0.18, 0.25,
0.5, 0.75 % 1.0 mg/plated 7% 7zt 42.9, 56.6, 51.8,
65.4, 370 % 23.7%% Eodwle] QA EA S elulgl
t}. 0.1-0.5 mg/plate?) chitosansx ] ofl4] = £k
ul-8-(dose-responese) A el A adE
vehied 2=, 0.5 mg/plateo]Ate] EXol e 238
A A7} st 7 gko|¢ich aebA] chitosan-S-
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ok 43-65%2] oM el Fde] A& 9= A
22 el o o (p<0.05), 0.5 mg/plate H F2] FEo
A Ao 2 yAE ook g, BAadwle] dAAY
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Table 2. Inhibitory effect of chitosan on the mu-
tagenicities of direct acting mutagens, SA (4 pg/plate)
and 2-NF(4 ug/plate) in Salmonella typhimurium TA 98
and 100

Dose of 2-NF SA
chitosan No. of  Inhibition No. of Inhibition
(mg/plate) revertants rate (%) revertants  rate (%)
Negative 13+3.7 67+454
control"
Positive 436+ 89.2 1,147+ 167.0
control”
0.10 505+40.2 0.0 2,029+179.9 00
0.18 477+35.0 0.0 1,719+34.3 0.0
0.25 391+350 106 1,.863+275.9 0.0
0.50 4181+26.2 4.2 1,904+209.3 0.0
0.75 428+ 31.6 18 1,677+285.2 0.0
1.00 404+ 14 .4 7.6 1,747+66.1 0.0

"DMSO was used as a negative control.
P2-NF and SA as positive control were used in Salmonella
typhimurium TA 98 and 100, respectively.
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FEE S7H7]E o2 el & ol HlT-
o of] Tt o377t Huleok & Ao Azt

ol9} o] zAwlo|del digt A7} S nphimu-
rium reversion assay?] ZAylel AREEA] viehd 72



1062 gl Zalatsl =) A 28l 4 6 & (1996)

Tabie 3. Inhibitory effect of chitosan on direct SOS function induced by 4-nitroquinoline oxide (1 ug/assay) in E.

coli PQ 37
Dose of chitosan B-Galactosidase Alkaline phosphatase R Induction Inhibiton
(mg/plate) Abs. unit Abs. unit factor rate (%)
Negative control" 0.16 5.5 0.53 17.7 0.31 FOB0
Positive control” 1.25 414 0.48 16.1 2587 8.290
0.02 1.23 41.1 .10 34 1195 38.548
(1.04 1.10 36.8 0.09 3.0 (A 39.290
0.05 .70 235 0.09 3.0 T 25,580
0.10 0.30 9.9 (110 32 3.07 9.903
0.15 .16 3.3 0.12 4.1 1.31 4.226 49.0Y
(.20 0.15 5.1 0.11 3.6 1.40 4.516 455"

"DMSO was used as a negative control.
“4-Nitroquinoline oxide was used as a positive control.
"p<0.01 compared with positive control.

Table 4. Inhibitory effect of chitosan on indirect SOS function induced by Trp-P-2 (2 jig/assay) in E. coli PQ 37

B-Galactosidase

Alkaline phosphatase

Dose of chitosan R Induction Inhibiton
mg/assay Abs. unit Abs. unit factor rate (%)
Negative control” 0.14 4.07 0.40 13.2 0.36 1.000
Positive control” 0.28 9.3 0.32 10.7 .87 2.450
(1.020 (125 85 1.34 11.3 (.75 2.106 14.3
(1.034 0.28 9.3 (1.40 134 0.69 1.951 204"
0.050 (1.29 9.7 0.43 142 0.68 1.922 21.6"
0.100 0.30 9.9 0.38 125 0.79 2.234 9.0
0.150 0.19 6.4 0.36 12.1 0.53 1.493 3927
0.20 0.18 6.1 0.31 10.2 0.59 1.672 318"
"DMSO was used as a negative control.
fiTrp—P-Z was used as a positive control.
“p<f1.01 compared with positive control.
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Chitosan®] in vitro
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Fig. 1. Bio-antimutagenicity (M) and desmutagenicity
() of chitosan on the mutagenicity induced by Trp-P-2
in Salmonella typhimurium TA 98
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