CHAPTER Y

DISCUSSION

P. mirifica, P. lobata, B. superba and M. collettii were investigated for

antioxidant activity, mutagenicity and antimutagenicity (Ames test) and genotoxicity

(micronucleus test).

Antioxidant activity J ,f//,

The antioxidant actmty test of the 4 plants extracts by DPPH assay revealed

that the plants exhibited an e t activity in different degree.

srder of antioxidantactivity (ICso = 55.53 pg/ml).
The sample collected f] ! Ral sl‘;'o‘l\;ved higher antioxidant activity than other
samples as well as a-tocgpherol, the rpotﬁltaposmve control. Flavone (quercetin and
cal constlh'.;'ent of M. collettii (Roengsumran et. al.,

ik [+ Jeskda

kaemperol) is the m
2000). It has been ref thadtuquercep? could scavenge the stable free radical
DPPH stronger than genistéin - fmd daldzeﬁglql}nsm et. al., 2000). Its antioxidant
activity was confirmed in &f ;ﬂfﬁb‘nwn @Iﬁb}:‘omdatmn in vivo (Morand et. al.,

1998). In general‘; lfree radical scavenglﬁfg and annoxhdant activity of phenolics

mainly depends on ge number and position of h‘y‘dmgamﬁgptmg hydroxyl groups on
the aromatic ring of tTlp phenolics molecules, and is alsoaffect by other factors, such

as glycosylation of aglycones, other H-donating groups (-NH, -SH). Flavonol
aglycones such d@s Jquetcetinand tkaempferolg containingmultiple hydroxyl groups,
had higher antioxidant activity tham their glycosides<(Cai et al.,2004). Furthermore,
quercetin and kaempferol extracts from soybean shiowed strong antibxXidant activity by
DPPH assay als¢) (Muratal ete aly, 2002; Mitchell ¢é al.; 1998). The main reason for
the strong antioxidant activity of M. collettii might be result from these components.

M. collettii is thus possible an alternative natural material for commercial antioxidant.

B. superba exhibited the second order of antioxidant activity. The sample
collected from Loei showed the highest antioxidant activity. The plant population

showed lower antioxidant activity than a-tocopherol. The differences were observed
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among tested samples. Flavonoid and flavonoid glycoside was the main chemical
constituent of B. superba (Roengsumran et. al., 2001). Attempts were made to
clarify the antioxidant activity in B. superba. Flavonoid and sterol in ethanolic
fraction from B. superba collected from Lampang were also submitted to DPPH assay
to establish a base line for the antioxidant study in this plant. The fraction contains a
mixture of flavonoid and flavonoid glycoside at a concentration of 1 mg/ml. The
results (Table 4.14) revealed that only flavonoid fraction exhibited weak antioxidant

activity (ICso = 1,354.29 pg/ml). Thus flavonoid and flavonoid glycoside could be
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P. mirifica showed the third order of“antioxidant activity. The sample

partially involved in such activity.

collected from Uthai Z;mr/'ﬁﬁgw higher antioxidant activity than other samples.

The plants showed si wer antioxidant activity than o-~tocopherol. The

differences were obse ot sted samples Isoflavene is the main chemical

was‘tomp'efrgd with the others, 22 samples. It was
1dzem:;and éﬂj}ls“tem or isoflavone aglycoside in those
er 1han the odleﬁ}'pble 4.4). The positive control was
set with the pure isoflavone DPPH ’assay It was ’W}ia found that the antioxidant activity of

-

the pure chemicals WQS ranked from daldzem (82.58 pg/ml)’ puerarm (93.26 pg/ml),
daidzin (108.26 pg/mﬁ genistein (155.75pg/ml) to gemstmz_ ,52 10 pg/ml). The first

3 isoflavone exhibited non-mgmﬁcant different in antioxidant activity. Meanwhile
i R

found that the percentage ©f

samples were significant hi

daidzein was found predeminantly in the first 6 highest antioxidant activity plants.
Thus it could draw/ a correlation between daidzein content and antioxidant activity of
the plants. Genistein and daidzein are the main isoflavone in soybean. The
isoflayones svere relatiyely.poor hydrogen donors compared, with the Other estrogenic
compounds. "However, 'genistein and daidzein extracts from.soy exhibited antioxidant
activity in vivo, inhibitor among TPA-induced H,O; formation by HL-60 cells
(daidzein is the second), inhibit O,  generation by xanthine/xanthine oxidase while
daidzein showed a moderate inhibitory effect. These results suggest that the
antioxidant properties of isoflavones are structurally related and the hydroxyl group at

position 4’ is crucial in both systems (Wei et. al., 1995). At least the content and
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antioxidant activity of daidzein in this positive test was found related to, and could
explain the highest antioxidant activity found in the first 6 samples of P. mirifica
(Table 13). P. lobata contained high amount of puerarin and daidzein and the
antioxidant was not significantly different from the sample collected from Uthai
Thani.

Mutagenicity of plant extracts by Ames’ test

Mutagenicity test by Ames test of 3 plant samples with highest antioxidant

activity in their population was in compariso"o@ﬁ lobata.
Lt

M. collettii exhibited-no-mutagenicity effect-neither in the absence nor in the

presence of the activati:;’égm oth,in the TA98 and TA100 strains. M. collettii
showed dosed-dependent, b ‘

non-mutagenic. In th

ice fold of spontaneous control, thus classified as

8 _stré,ix},- M. collertii showed cytotoxicity both in
-

the absence and presen tiyation enzyme. In the test with TA100 strain,

M. collettii showed toxigity “in, the.}gb'éence and presence of the activation

il 1dd
enzyme, but the toxicity w creased wj.ﬂ‘g,tl}e activation of enzyme. It could be

noticed that M. collettii exhibited t};gfhigh @‘E}jxity for cytotoxicity in TA98; however

it was slightly decreased in thé présence of acfivation enzyme in TA100. These
results revealed that M. collettii. t?)c__hvibited ng_. mﬂga_genicity effect in both frameshift

and base pair substitution mutation, neither in the absence fo} in the presence of the
Yo -l

activation enzyme (2.5-20 mg/plate). :4'

B. superba exh“if;ited no mutagenicity effect neither in the absence nor in the
presence of the-activation enzyme both.in TA98 and.TA100-strains. B. superba was
investigated at the'¢oncentration of.0.5-5/ mg/plate becaused offits limited disolved.
In the test with TA98 strain, B. superba showed dose-dependent, butino twice fold of
the spbntaneous control and no cytotoxic effect both in the-absence, and|presence of
the activation enzyme. In test with TA100 strain, activity of B. superba was
decreased with increasing the concentration in the absence the activation enzyme but
no cytotoxicity. However, B. superba showed dose-dependent when treated with the
activation enzyme in TA100 strain. It could be noticed that B, superba might show
cytotoxicity if the concentration is increased to 20 mg/plate, however, the cytotoxicity

was decreased with the enzyme in the test system. These results revealed that
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B. superba exhibited no mutagenicity effect in both framshift and base-pair
substitution mutation, neither in the absence nor in the presence of the activation

enzyme (0.5-5 mg/plate).

P. mirifica exhibited no mutagenicity effect neither in the absence nor in the
presence of the activation enzyme in TA98 and TA100 strains. In the test with TA9S,
P. mirifica showed dose-dependent, but not two fold of the spontaneous control. The
cytotoxicity of P. mirifica was found; in the absence of the activation enzyme and this

showed dose-dependent, but no fw

effect was decreased with the actlvatlo In the test with TA100, P. mirifica
m the spontaneous control.  The

cytotoxicity effect of P. mirj found ‘theabsence and in the presence of the
activation enzyme. Th@ty was degnea.gg_-_ d“wi "'th the activaiton enzyme as
well in the test with T se results revé?ﬂe&kihit P. mirifica induced no

mutagenic for frameshift ir substitution mutation (2.5-20 mg/plate). It has

S. Typhimurium strai TA98

P. lobata, the sa e testﬂi -

JIJ-

extract. Thus, the cgpsumption of Pl ang K\AEP Krua plants should be

considered only in the v%ry high amount as well as the effects from the activation via

dmgmetabol-ﬁgﬁzﬁ "J RN ‘j NBINQ
A“"%Tw**‘rm‘ﬂﬁ TN gy

o clarify that the dead cells during antimutagenic test were the result of
antimutagenic or cytotoxic effect of the tested plant extract, the cytotoxicity test of the

plant extracts was thus established in both cell types.



91

Antimutagenicity test of the plant extracts with the highest antioxidant
activity, including P. lobata extracts by Ames test revealed that the plant extracts

exhibited antimutagenicity in different degree.

M. collettii showed the PI value as dose-dependent both in the absence and in
the presence of the activation enzyme in TA98 strain. M. collettii exhibited strong
antimutagenicity at high concentration (10 mg/plate) and the activity was decreased
with the acitvation enzyme. Thus M. collettii might inhibit the frameshift mutation
under the activation enzyme. In the test }vith TA100, M. collettii showed negative
antimutagenicity, but the antimutagenici‘t}/_ /J}ﬁvity was found strong under the
activation enzyme. It could be notice that Mo caHény, might do well inhibit the base

' o - B -
pair substitution mutation Eg_g the-activation-ef enzyme.

B. superba sh@Wﬁd/

B. superba showed ne

antimutagenicity.  In ‘the test with TA98 strain,

in both the absence and presence of the activation
A48
enzyme. In the test wi train, B, superba showed weak antimutagenicity

effect at the lowest conce id Werebmﬁ found in the presence the activation of

enzyme, at high concentration. /It colild be notlced that B. superba showed negative

A FRA A :‘1

results in the antimutagenicity, may.«ibe due.:'tgr the low amount of test samples (0.5-5
=1} - )

mg/plate) as the crude extraet was not easilfx}?éwved in our system.

P. mirifica showed the PIvalue, as daléet"clépendent In the test with TA98
strain, the samplehwmmgmmggﬁg jn the absence of the
activation enzyme and- no antimutagenicity effect in the._presence of the activation
enzyme. P. mirifica co’uld be antimutagenicity for frameshift mutation in the absence
of the activation enzyme. frrthe test with TA100, P. mirifica showed negative result
in the absence of the activation enzyme, butrshowed positive  antimutagenic effect in
the presence of the activation enzyme. P. mirifica could be antimutagenicity for base

pair substitufion mmutation under the presence of the activation enzyme.

P. lobata showed the PI value as dose-dependent both in the absence and in
the presence of the activation enzyme in TA98 and TA100 strain. In the test with
TA9S8 strian, P. lobata exhibited weak antimutagenicity effect under the absence of
the activation enzyme (-S9 mix) and showed positive antimutagenic effect under the

presence of the activation enzyme (S9 mix). It could be noticed that P. lobata could
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be antimutagenicity for frameshift mutation both in the absence and presence of the
activation enzyme. In the test with TA100 strain, P. lobata showed weak
antimutagenicity both in the absence and presence of the activation enzyme. It could
be noticed that P. lobata could inhibit the mutagenicity for base pair substitution

mutaion both in the absnce and presence of the activation enzyme.

Antimutagenicity of the plants extracts were the result of the high
phytoestrogen content especially flavone and isoflavone in the plants. The chemicals
were reported as potent anticancer, includh}g breast cancer (Chen et. al., 2003). The
activation of enzymatic was important tol 4@ of phytochemical. This action
might involve with the cytochrome P450 ertzynfé"ﬂs__ These enzymes are able to

; \ | mm— o - 53
activate harmful chemlcaLs,‘lr_x_qluded mutagens and carcinogens, as well as participate

in detoxification of these ‘chemicals, and many other beneficial pathways.

For the frameshift mutati s'".e‘ resultsirevealed that M. collettii exhibited highest

antimutagenicity, P. [obat ntimutagenic activity as second order, P. mirifica

was third order and B. perba

hibited 116 lowest antimutagenic activity as well as
- &
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the base pair substitutio
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Genotoxicity by microgucleus test &
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Mutagenic assay by micronucleus tes
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of 3 plant fxtracts with the highest

- .. A —ud 0 5
antioxidant actlvxtywr —lobata extrac t the 4p1ant extracts exhibited
w A s

antimutagenicity in diff#rent degree. ]

M. collettii cauq;éd significant increase in the frequgflcy of micronucleus in rats
after the oral adfninistrationfor48 and 72 hrbutywitlya slightly effect when compared
with the positiye control (Cyclophosphamide). M. ‘eolleftii showed no cytoxicity in
rats after treatment. It could be notide that M. collettii might show aniild risk in term
of mutagenicity within |72 hours, of .consumption. = The prelimindry test with
M. collettii for 30 hours revealed that the plant extract exhibited no change in
micronucleus at the doses of 1 and 10 g/kg B.W.., but significant change at 20 g/kg
B.W. It implied that micronucleus induction by M. collettii happened only at very

high not normal consumption dose and could be seen at sooner period.
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B. superba caused significant increase in the frequency of micronucleus in rats
after the oral administration for 24 hours, with a slightly effect when compared with
the positive cdntrol (Cyclophosphamide). The frequency of micronucleus formation
in rats was decreased after 48 and 72 hours treatment. It could be notied that
B. superba might be no a risk in term of mutagenicity within 72 hours of

consumption. In addition, B. superba showed no cytotoxic effect.

P. mirifica as well as P. lobata exhibited no significant increase in the

frequency of micronucleus and no cytotexic effect in rats after the oral administration
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