CHAPTER III

MATERIALS AND METHODS

3.1 The plant materials
3.1.1 Plant powder preparation (Cherdshewasart et al., 2004°%)

The tuberous roots of the wild P. mirifica were collected from 28 provinces of

Thailand, including Chiang Rai, iar i, Mae Hong Sorn, Phayao, Nan,
g i, Tak, Phitsanulok, Phetchabun,

a@akom Nong Bua Lam phu,

anchanaburi, Phrachin Buri,

Lampang, Phrae, Lamphun,
Kamphaeng Phet, Nakorn Sawar, U hal,j“h

Chaiyaphum, Nakorn Ra(

Ratchaburi, Phetchaburi phon (Cherdshewasart et al.,
2006, in preparation).

The tuberous roo . ba were collected from 25 provinces of
Thailand, including Chi 7 1, Mae, Hong Sorn, Phayao, Nan,
Lampang, Phrae, Utthara -Phitsanul v °h etchabun, Kamphaeng Phet,
Nakorn Sawan, Uthai Thani 7' Jakorngdoei, Nong Bua Lam phu, Khon Kaen,
Chaiyaphum, Nakorn Ratc asin kel anc anaburi, Lop Buri, Saraburi,
Ratchaburi, Phrachin Buri, Cha 7 : nd Chantaburi (Cherdshewasart,
The tuberous roets o ected from 4 provinces of

Thailand, including ﬁhlang Rai, Chlang Ma1m

unpublished)

Lumpang, Kanchanaburi
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mcubatmg 10 g of plant powder with 100 ml absolute ethanol for 4 days. The
supernatants were filtered through filter paper (Whatman filterpaper No.1, Whatman,
USA) and subsequently evaporated in the rotary evagorator N-1000 (EYELA, Japan)
until c ompletely dried. T he c rude e xtracts w ere s tored in light-protect bottle at 4°C
until analysis.

The plant extracts were dissolved in DMSO and then filtered through a 0.45

pm sterile membrane filter disc (Minisart RC15, Sartorius, Germany) and assessed at
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the concentration of 0.625, 1.25 and 2.50 mg/plate for mutagenicity and anti-
mutagenicity assay. The concentrations were without toxicity to revertant bacterial

colonies.

3.2 Bacterial strains
Salmonella Typhimurium stains TA98 (hisD3052, rfa, uvrB, pKM101) and
TA100 (hisG46, rfa,uvrB, pKM101) were kindly provided by The Biochemistry and

Chemical Carcinogenesis Section, R ch Division, National Cancer Institute,

Ministry of Public Health, Thx; gr strains obtained were primarily

checked for their characteristi ix A.

Bacillus subtilis W 5 were. ination-proficient (rec’) and
recombination-deﬁcient(r/ /ely which weig gifted from Dr. Malin Julsiri,

Department of Microbiology’

acy, M o‘l University, Thailand.

3.3 Chemical % 5 8

The chemicals aj ts uzs:aé“ throughout the experiment were analytical
Sl g\ .
grade. Glucose-6-phosphasé ( 6-?’)", +N1 cot namide adenine dinucleotide phosphate
e e, L

(NADP), d-Biotin (Vitamin H), L<Histidine, Sodi phenobarbital, 5,6-benzoflavone

were purchased from Sigma Chemic i1 Ce yany (St. Louis, Missouri, USA).
) i "

Dimethysulfoxide (DMSO), sodium Wdrogen phosphate, sodium

dihydrogen phosphateg e acid mo! _-\.. chloride, di-potassium
hydrogen phosphate, D&gluosa, odium ammonium hydrogen phosphate, potassium
dihydrogen phosphate, absolute methanol, magnesium sulfate and magnesium chloride

were purchasecﬂnu Erfﬂ w&tmﬁe%.'ﬁﬂcﬁ)pyme (B(a)P) was

purchased from &lgma Chemical Company (St. Logs, Missouri, Uéj\). 2-(2-Furyl)-3-
(S-nitroaquww Mﬂl@e%’]‘ﬂoﬂure Chemical
Industriald Ltd (Osaka, Japan). Bacto agar was purchased from Difco Laboratories
(Detroit, Michigan, USA). Nutrient broth No.2 was purchased from Oxoid, Ltd
(Basingstoke and Hants, England). Ampicillin was purchased from General Drug
House Co, Ltd {Bangkok, Thailand). Barium chloride, Copper (II) sulfate
pentahydrate, Sodium carbonate, Sodium carbonate, Sodium hydroxide, Sodium
potassium tartrate, Folin-Ciocateu’s phenol reagent and sulfuric acid were purchased
from Merck (Dermstadt, Germany). Bacto tryptic soy broth was purchased from Difco
Laboratories (Detroit, Michigan, USA).
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3.4 Mammalian liver enzyme preparation

Male Sprague-Dawley rats, weighting 160-200 g B.W., were supplied by the
National Animal Production Center, Mahidol University, Salaya Campus,
Nakornpathum, Thailand,. The animals were kept in a control-room with a 12 hours
light and dark cycle at temperature of 25 + 3 °C. Animal feed and tap water was
provided. Procedures for the S9 fraction have been described in Appendix A.

3.5 Experimental protocol

3.5.1 Reverse mut \1\\‘ V# e Ames Salmonella/microsome
assay, Maron and Ames, 1983 - :

3.5.1.1 Preparation of

The bacteria in €2 or copies was thawed in the
water bath at 37°C and 10 | to 12 ml of Oxoid Nutrient
Broth No.2 in the flask angd! ‘_ “ fpm In 2 ing water bath for 14 hours.
Finally, the broth culture co was used for mutagenicity and
anti-mutagenicity assay.
3.5.1.2 Preparation of dutrient agar "

3.5.1.2:1 Mlmmﬂagar plate m

30 ml of sterile mihimal glucose agarymedium containing 1.5% Bacto agar,

400 stucose, o8B STV BRI S BIRED PGt pet ais. The

recipe was described in Appendix A. ¢

AR I UINYA

Tof) agar containing 0.6% Agar and 0.5% NaCl was autoclaved and stored at

room temperature. The agar was melted in a steam bath prior to assay. Ten ml of
sterile solution containing 0.5 mM each of L-histidine and d-biotin were added to each
100 ml of the molten agar and mixed thoroughly by swirling (sce the recipe in
Appendix A).
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3.5.1.3 Preparation of S9 mix for Mutagenicity and Antimutagenicity assay

3.5.1.3.1 S9 mix

Rat liver is the general source of activating enzyme. It is the efficient detection
of a wide variety of carcinogens requiring metabolic activation.

The S9 fraction at -80°C was thawed at room temperature. 10 ml S9 mix
composed of the ingredients; 6.6 ml, 0.2 M phosphate buffer pH 7.4, 0.4 ml, 0.1 M
NADP solution, 0.5 ml, 1 M G-6-P solution, 0.5 ml, 0.16 M MgCl, solutions and 2 ml
S9 fraction (see Appendix A). The S9

ix was freshly prepared and kept on ice during

experiment. 7)/
3.5.1.4 ExperimentI -S
The test compoun aluated for toxicity such that the killing of
the His" cells in the inoc

measured under the condi entical to those of Ames

mutagenesis or anti-muf@gegesi e assay if the test compound showed a positive

described, 15-20 revertant

buffer pH 7.4. Each strain mixtife wa
d-"f:.)"'r e

'B). 2101000 and 0.05 ml of the
diluted mixture were ugd to were tr@sferred into a sterile tube
containing 0.5 ml 0.2 M‘p osphate pH 7.4,,then 0.1 ml of crude extracts at the

concentration oﬁ&“ fo aﬁ‘} 36) Bl idlc 3 hith fhdd ey Shaken at 37 °C for 14

hours, was addedlinto culture tube. Mlxed gently and incubated 1i m a shaking water
s NN e SN TP crorL
histidine agd d-biotin were added, mixed gently and poured onto a minimal glucose
agar plate. The His" revertant conlonies were counted after incubation at 37 °C for 48
hours. Each plant extract concentration was assayed in triplicate with the absence
metabolic activation. Toxicological effects were determined by the growth inhibition

of the background lawn under a light microscope.
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3.5.1.5 Experiment II - Mutagenic activity of the plant extracts toward S.
Typhimurium TA98 and TA 100 in the absence and presence of metabolic
activation.

The experiment was illustrated in Figure 3.1. Briefly described, 0.1 ml of
various concentrations of crude extracts was transferred into a sterile tube containing
0.5 ml 0.2 M phosphate pH 7.4 or S9 mix. Then 0.1 ml of the fresh broth bacterial
culture, which had been shaken at 37 °C for 14 hours, was added into culture tube.
Mixed gently and incubated in a shaking water bath at 37 °C for 20 min. Then 2.5 ml

-histidine and D-biotin were added,
agar plate. The His" revertant
_J

conlonies were counted a : wurs- Each concentration was

of molten top agar containing 0.

activation.
The experiment Il was illustrated iy Figure 3.1. The 0.05 ml of various

GOTERRIEES cﬂr% %}r’c} %ﬂ%ﬁaﬂtg '}rﬁ tﬁe containing 0.05 ml

of standard muta&n 0.5mlof 0.2 M °phosphate: pH 7.4 or S9 mix and 0.1 ml of fresh
broth baﬂrﬁtﬂl ﬁ n( W (71 Ejﬁ’lﬁ 'Elj:y were mixed
gently andjincubated in a shaking water bath at 37 °C for 20 min. The 2 ml of molten
top agar containing 0.05 mM each of L-histidine and D-biotin were added, mixed
gently and poured onto a minimal glucose agar plate. The His" revertant colonies were
counted after incubation at 37 °C for 48 hours. The positive and negative controls were

also incubated the same as previous described in the experiment II.
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v

v
A

0.1 ml 0.1 ml | 0.5 ml
Mammalian liver
homogenate with
histidine-dependent Crude extracts/ NADPH regenerating
Salmonella bacteria Standard system
2x10® CFU/ml mutagens or buffer
§37°C, 20 min
137°C for 48 hours

Count number of revertant
istidine-independent colonies

Figure 3.1 Diagram olved in the preincubation assay.

3.5.1.7 Interpretation

TR = ,1._‘ '
Mutagenicity yf e{,- es induced by AF-2 and
| |

B(a)P mutagens were set as 100% mutagenicity, whic L] as to be at least two of the
number of sp easurement for the
mutagenicity re ﬁ ﬂ 5 Mﬁgﬁﬂm f crease as two fold of
the spontaneous revertant colonies#'samples was, dissolved at gthe highest of the
e AR TRHANTY1 110

Fot antimutagenicity assay, the revertant colonies obtained were calculated for
Percent Inhibition (PI) of mutagenicity by plant extracts, using the following formula
(Ong et al.,1986)

PI= (1-(N{/ N,) x 100
N, is the number of His" revertants per plate in the presence of plant extract.

N, is the number of His" revertants per plate in the absence of plant extract.
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The potential of antimutagenic effect was considered strong when the
inhibitory effect was higher than 60% inhibition and moderate when the inhibitory
effect was in the range 40-60%. Inhibitory effect less than 40% were considered weak,
and it was not recognized as a positive result (Ikken, Camberol and Marrin et
al.,1998).

3.5.1.8 Statistical analysis

The results of all tested parameters were expressed as mean + S.E.M. of three

independent experiments. Analysis ‘ \ If j. g NOVA) was used to determine the
differences of means using -% al P Social Science (SPSS) version

10.0 in all of the parameters. Lhe-observed s' enificance was then confirmed using the

ultlple range test.

least significance differencg / _\ cance were defined as P <
0.05, when statistically sig / / \ ¢s were identified by ANOVA
and post hoc analyses werg \ \.\

:,, :
ﬂ‘lJEJ’JVIEJVI‘ﬁWEJ’]ﬂ'i
Q‘WWMﬂ‘iﬂJﬂmﬂﬂiﬂﬂ&l
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3.5.2 Forward mutation assay
The method o f R ec assay system d escribed by Kada, 1980. T he p lant c rude
extracts were assayed without metabolic activation. The experiment was divided into

two experiments.

3.5.2.1 Preparation of plant materials
Plant extracts with the highest antioxidant activity (Sutjit, 2003), P. lobota
(ICsp of 2,482.00 £ 66.11 pg/ml), P. i;' ca from Uthai Thani (ICso of 2,904.52 +

1
33.24 pg/ml), B. superba from jyf 4 + 38.83 pg/ml) and M. collettii

from Chiang Rai (ICs 8.10 re chosen for mutagenic and
; . . o
antimutgenic studies by Rec antj ext e assessed at the concentrations
of 2.5, 5 and 10 mg/plate. _ %
3.5.2.2 Preparation of ¢ 3.“ =~
The well-isolat Hensio B s strains H17(rec”) and M 45

(rec’) were incubated in

37°C for 18 hours. Finalk

in a shanking waterbath at

justed to a cell density that

3.5.2.3 Experiment F-/Vutag
H17 (rec’) and M45 (rZB) i
The rec” assays werescarried out withy spores of B. subtilis strains H17 and

v, sporoso PRI BN TIIARS o spore suspnsion

(2x107 spores/ml,"and 10 ml of tryptic soy agar. er the agar was, solidified, it was

o A A B4R 3810 1.t i

plate. Each well was applied with 0.02 ml of DMSO and 0.02 ml of each sample

solution. After overnight incubation at 37°C, the diameter of inhibition zones around

metabolic mtivation.

the well for H17 and M45 spore plates were measured and compared. Each
concentration was assayed in triplicate. The negative control was 0.04 ml of DMSO
while that positive control was 0.02 ml of 5 pg/ml of AF-2 and 0.02 ml of DMSO for
both H17 and M45, respectively.
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3.5.2.4 E xperiment I I - A ntimutagenic a ctivity o f t he p lant e xtracts t oward B.
subtilis H17 (rec’) and M45 (rec) in the absence of metabolic activation.
Preparation of the agar with B. subtilis in the Petri dish was described in phase
I. Each well was applied with 0.02 ml 5§ pg/ml of AF-2 and 0.02 ml of each sample
solution. After overnight incubation, the diameters of inhibition zones around the well
for H17 and M45 spore plates were measured. The positive and negative controls were
included in each set by overnight incubation at 37°C as previous describe in

experiment I.

3.5.2.5 Interpretation

The result was intefp S ive {6 agenic effect when the M45/H17
ratio of the clear zone was_guetg apdar 3 en, while antimutagenic effect if
MA4S/H17 ration of inhibijg ‘

has antimutagenicity.

lard mutagen as sample solution

3.5.2.6 Statistical analy

The results wére S.E.M. of three independent
experiments. Unpaired Stude =tos or '@ Valysis of the test results and P
< 0.05 was considered significan ed was SPSS version 10.0 statistical

software program.
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