CHAPTER 111

MATERIALS AND METHODS

3.1 Plant materials and extraction

3.1.1 Plant materials (Cherdshewasart unpublished)

rovinces, including Uthai Thani,

Nong Bua Lam Phu, Phetchabu i ] haburi, Chiang Mai, Nakhon
Sawan, Lumphun, Nanw @nabun, Lop Buri, Phrae,
Chumphon, Nakhon Ratchasiumd, Sakon Nakhon, Fha oa,‘ ampang, Uttharadith, Tak,

Chaiyaphum, Mae Hong x‘~B\chin Buri, Saraburi and

Kamphaeng Phet provinces

P. lobata (Kudzu zhou, China.

Saraburi, Lampang, Uttharaith';@@i{ 1 buri, Sakon Nakhon, Phitsanulok,
ZTPRTI

Chiang Mai, Tak, Ratchaburis Rai, Chantaburi, Kanchanaburi, Chaiyaphum,
Chachoengsao, Srisaket, Pra

Kaen and Nakhon Sawa

M. collettii sterds awere collected from 4 provinces including Chiang Rai,

Criang i B ko abitpae ) | 79

U

RSN

subseqiently ground into powder at a s1ze 0



3.1.2 Crude extraction preparation

The plant powders were extracted as follows.
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Fifty gm of the powder were

dissolved in 500 ml ethanol for 1 week. The supernatants were filtered through

Whatman filters No.l1.

The filtrates were evaporated in a rotary evaporator until

completely dried and kept at 4 °C. The weights of the crude extracts were recorded

(Table 3.1).

Table 3.1 The weights of the crude extracts vvanol

\uﬁgrhde extF

No. | P. mirifica EMrba .J — M. collettii

Sources (provinces) Weight(g)*|"So (pro mceshw Sources (provinces) | Weight (g)
1 Uthai Thani 2.00 7/ ! 28 Chiang Rai 3.19
2 Nongbua Lamphu 2.13 2:3 Chiang Mai 2.89
3 Phetchaburi 2 % \ ”LZ..IS | Kanchanaburi 2.68
4 Phitsanulok 2.38 . \ Lampang 2.06
5 | Phetchabun 3. '
6 Ratchaburi 243 Sources (provinces) | Weight (g)
1 Chiang Mai 1.8 P. lobata 1.16
8 Nakhon Sawan 3.01
9 Lamphun 2.37
10 Nan 1.39
11 Chiang Rai 3.84 s
12| Sukhothai ﬂ o)
13 | Kanchanaburi %7
14 | Lopburi X [ Chantaburi -
15 | Phrae T Kanchanabill 261
16 Chumphon . 1.97 & 4, | Chaiyaphum 'Y, 1.29
17 | Nakhon Ratchasﬁq g q " q
18 | Sakon Nakhon ° 'I[I] 322 W [ Srisal .7 | [+
19 Phayoa 1.85 Phrachiriburi 2&& 'Y
20 Unm% o ngS i{ f] g
21 | Lampan o I on 5 2. 1 1TO0V7
22 Tak 2.45 Khon kaen 3.06
23 Chaiyaphum 2.03 Nakhon Sawan 2.70
24 Mae Hong Son 231
25 Prachuap Khiri Khan | 3.96
26 Prachinburi 1.38
27 Saraburi 2.65
28 Kamphaeng Phet 2.68
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3.2 Antioxidant activity test

The antioxidant activity was carried out according to procedure with modification.
This reaction has been widely used to test the ability of compounds to be free-radical
scavengers or a hydrogen donor of plant extracts. The method is based on the
reduction of DPPH, a stable free radical. Because of the odd electron of DPPH, it
gives a strong absorption maximum at 517 nm by visible spectroscopy (purple color).
As the odd electron of the radical be s paired off that is antioxidant activity,

w& d the resulting depolarization is
stoichiometric with respect to"ﬁg,mxmber of/ s captured (Blois et al., 1958).
Incubation with the ext@e Jdecrm absorbancy with a color

ca_l§\ are ?txw&gd by antioxidant through
PH-H molecule in vitro with a-tocopherol

which the absorption strength is d

change from purple to yel
donation of hydrogen to fi ‘
as positive control. v s fhie concentration required effecting

a 50% inhibition of d i ¢ ik heigl s0) by microtiter plate reader

3.2.1.1 Preparatlon:of:pla v
R
(A

Six mg crude Extracts-cach-of PemirificasaiidLlobart, 3 mg crude extract of

"”.-'

B. superba and 1 mg' de extract of M. ¢ ¢ dissolved in 1 ml absolute

ethanol for stock solutlon One mg/ml in absolute ethané‘ll o - tocopherol is adopted

as a positiv ﬁﬁ &J iﬂﬂﬂﬁfgﬁ El;ij ﬁi‘md genistein were
prepared at 1 ifi lobata. Flavonoid
and sterol fractlon in ethanol (1 mgml) as positive, controls for B:_superba, which

coue%maam@m AN1INETQE

3.2.1.2 Chemicals and reagents

The stable free radical used was 1, 1-diphenyl-2-picrylhydrazyl (DPPH;

Fluka). Other chemicals and applied reagent were absolute ethanol (Merck),
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o - tocopherol (Vitamin E; Fluka Biochemika). Puerarin, daidzin, genistin, daidzein

and genistein were purchased from Sigma, USA
3.2.1.3 Instrumentation

Microtiter plate reader (SUNPRISE-TECCAN ASTRIA GMBTL) was
performed using for DPPH assay at 517 nm.

3.2.2 Experimental prot \ ,//
1) DPPH solutic?-'(gshly rep @( puM in absolute ethanol
(0.0787 mg of DPPH in ite lethal ept in the dark by cover with

aluminum foil until used.

517 nm for setting up
2) Kwao Krua

ethanol were pipetted into ppex;éu;‘é tube @ec; from light with aluminum foil.
The screening test of P. mirifi c-a-}mﬂ ?jf“ loﬁ’dmk-sqlutlons were firstly diluted with
absolute ethanol to isébhshthecon entration of 0, 50, 100, 250, 500, 1,000
and 1,500 pg/ml, in 2

i

quot volume of 50 pul and P. lobta crude extracts

entration of 75, 112.5, 150, 187. SQZS and 300 pg/ml for the

final test. B. s rﬁtﬁ? iluted'to 56.25, 75, 93.75, 112.5, 131.25 and
150 pg/mi et}ﬂ m m &[lea ﬂljolutlon was diluted
to 20, 40, 60, 88J 100 and 200 pg/ml ethanol in an aliquot volume of 50 pl.

b Dol phooh 530.ubd 30 Amni il bl was st

into eacﬁ tube to establish 1 ml final volume.

were chosen at the co -.

5) The mixture was shaken vigorously and incubated at 37 °c in the dark at
room temperature for 30 minute.
6) Two hundred ul of the mixed solution was transferred to a 96-well

microtiter plate. The absorbances of the samples were measured at 517 nm against
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DPPH blank. Measurements were performed in triplicate in three independent

experiments.

3.2.3 Interpretation

Data were analyzed by SPSS program. The antioxidant activity is favorable
express in 2 criteria, ICso value and PI value. The results revealed that the ICs, value
and PI value of the plant extracts showed slightly different in the same test due to the
but the calculation for PI had to

based on a certain concentration : e v 10 entration range as did integrated
by the calculation for ICsq.. In thi d thewhosen for discussion of the
antioxidant activity of 1fty pereen nhibition (ICsp) of each sample

was determined.

¥
U
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3.3 Mutagenicity and antimutagenicity by Ames’ test (preincubate

technique)

Of the numerous short-term genotoxicity assays, an in vitro microbial
mutagenicity assay developed by Bruce Ames (Ames and Maron, 1983) has become
the most widely used and most thoroughly investigated. The assay is rapid and
inexpensive. The Ames assay is a well-known assay for the detection of mutagens as

well as antimutagens.

3.3.1 Preparation of the mutag@and antimutagenicity test
L

_—

3.3.1.1 Preparation of pl'ﬁ‘nt samples—

-

P. mirifica colleﬁed/ Uthai Thani, B. superba collected from Loei, and

2ai together with 2. /obate, in antioxidant test were
.

Ao

.|-i-i'- T‘T‘l.:"-h
G

3.3.1.2 Chemlcals*anﬂ reagenfs;

.x." - _‘J'"-...' =

All chemlca‘lsland solvents used throughout thc_cﬁ)gnment were analytical
grade. Glucose-6- phd‘rgphate (G-6-P), B-Nicotinamide aden.mdI dinucleotide phosphate

(NADP), d-Biotin, L:Hlstldlne, sodium phenobarbital, '5, 6-benzoflavone were

purchased from SigmiassChemical Company, St. Louis, Missouri, USA:
DimethylsulfoXide, . sodium ¢hloride, ' di-sodium ~hydrogen phosphate, sodium
dihydrogen phesphate, citric acid monohydrate, potassium chloride, di-potassium
hydrogén®) phosphidte, | D(H)gluedsé, £ sodifim jaffimoniuh | Mydidgen | phosphate,
potassium dihydrogen phosphate, absolute methanol, agnesium  sulfate and
magnesium chloride were purchased from Merck, Darmstadt, Germany.
Benzo[a]pyrene (B(a)P) was purchased from TCI-EP Co., Tokyo, Japan. AF; was
purchased from Sigma Chemical Co., USA. Bacto agar was purchased from Difco

Laboratories, Detroit, Michigan, USA. Nutrient broth No.2 was purchased from
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Oxoid Ltd., Basingstoke and Hants, England. Normal saline 0.85% and ampicillin
was purchased from General Drugs House Co. Ltd., Bangkok, Thailand.

3.3.1.3 Bacterial strains

S. Typhimurium TA 98 (hisD3052, tfa, uvrB, pKM101) and TA 100 (hisG46,
rfa, uvrB, pKM101) strains were kindly provided by Department of Tropical
Nutrition and Food Science, Faculty of Tropical Medicine, Mahidol University.

S. Typhimurium TA 98 and T ' ere .used as standard tester strains for

mutagenicity and antlmutagem

(see Appendix II). Each

set of histidine requiring stains

1n gsntal rent type of mutation in the
histidins operon; S. Typhi 98 nd histidine-dependent strains
(His") are capable of d ‘ nowlxnépalr substitute mutation,

respectively.  The t rily checked for their

characteristics as describ
3.3.1.4

Male Sprague-Daw J,&E‘sfw , 00g B.W., supplied by the

National Animal Production '@fer -.; dol University, Salaya Campus,
".-""'1 ‘-‘u'—f u g ,‘

Nakornpathom, Thar—lind were used in the exp animals were kept in a

room with a 12 hours-light-and-dark-cycle= 1t temperature ‘ g25¢3 °C. Animal feed
i o
and tap water is provifjﬂ. a
1‘

]
L] INYINT
.3.2.1 Preparation of S. Typhimu gxm TA98 and 3100
1.) The bacteria each strain from the frozen master coplesawa;Ethed in the
water bath at 37 °C and 10 pl of the thawed one was ‘added to 12 ml of Oxoid nutrient
broth No.2 in the flask and shaking water bath at 37 °C for 14 hours.
2.) The mixture of 1 ml fresh overnight culture and 7 ml of 0.9 percent normal

saline was measured at 620 nm, using spectrophotometer. This culture of bacteria
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was used in the Ames’test at a density of 1-2x10 cells per ml or equivalent to optical
density (OD.) of 0.3-0.4.

3.3.2.2 Preparation of liver S9 fraction and S9 mix

Rat liver is the general source of activating enzymes. It is the efficient

detection of a wide variety of carcinogens requiring metabolic activation.

3.3.2.2.1 Inductl\ mammalian liver enzymes

@ ith sodium phenobarbital and 5,

et Q’lg Mng enzymes. The induction
6):

phenobarbital in saline

The rats were 1nJecte 1

6-benzoflavone for mductl

procedure was describe
1) A single (i
solution, at a dosage o ( first day.
éﬁgum phenobarbital in saline
solution, at a dosage of 60 ; f“ nthe: ;l% second day.
3) A single (i.

solution, at a dosage of 6

phenobarbital in saline
second day and a single (i.p)
injection of 10 mg/ml of 5,6-be
the afternoon of the third day.

4) A single &p) 1n3ect10n of 2 phenobarbital in saline

e fourth day as second
ad iﬂ'ﬂ until 12 hours before

AUEANUNINYINS
aﬁmﬁmmmmmrm S

sterile technique, as followed:

day, and the animalﬁre‘ 1

sacrificed

1) Flooded the fur around the abdominal with 70% ethanol and cut through
skin with sterile scissors.
2) Swabbed the muscle layer with 70% ethanol and then cut through it with a

fresh pair of sterile scissors.
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3) The livers were removed by cutting through the blood vessels and

connective tissue.

3.3.2.2.3 Liver homogenate S9 fraction (Garner et al., 1972)

All steps of the procedure were carried at 0-4 °C using cold solutions. The
freshly excised livers were washed several times with cold 0.15 M KCI solution and
then the livers were weighed. The washed livers were transferred to a beaker
containing 3 volumes of a cold 0.15 M KCI (3 ml/g of wet livers) solution for several
times (KCl solution is essential '@\1 terile preparation and to remove
hemoglobin, which can mhl@;.m act‘mty é)—(ﬁtochrome P450 enzymes). The
livers were chopped w1th-%sc1ssﬂrs aﬁgenized in a Potter-Elvehjem
apparatus with a Teflo Qgenmtrifuged for 20 minutes at
9000 g at 4 °C for 10 miin. dnt | %‘\
and distributed in 1-

composed of the 1ngr_fd1ents 6‘5 mf 0 f er pH 74,04 ml, 0.1 M
NADPH solution, Q' mit;—i=M-G6P-solution;-0:5-mi;-6:16 »-MgCl; solutions and 2 ml
S9 fraction (see Appe] ix IT). The S9 m:

ared and kept in ice box

during experiment.

AUHIDURT P AR memoonion

method) (Ameg'land Maron, 1983) ¢

St LBl dld URADDYE B2

and antlmutagemmty (Table 3.4-3.5) of Kwao krua plant extracts, P. mirifica,
P. lobata, B. superba and M. collettii and each crude extract was tested in two
systems, with or without metabolic activation. Four concentrations of the samples at

2.5, 5, 10 and 20 mg/plate were tested by preincubation method.
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3.3.2.3.1 Testing for mutagenicity

Table 3.2 Experimental designs for mutagenicity test of TA98 strain

Groups

Treatment Preincubation mixture

I

(-S9 mix, TA98 strain)

Mutagenicity test | 50 pl sample + 50 pl DMSO +
500 pl phosphate buffer pH 7.4 +
100 pul TA98

} ul mutagen (AF,) + 50 pl
- PMSO.+500 ul phosphate buffer
..",*“F! +100 ul TA98

‘1; + 50 pl DMSO +500
~ 1 te buffer pH 7.4 + 100

II

Remark:

(+S9 mix, TA98 strag

| ARIAIASNBNANEaY |

gen st ,| 50 il sa ple + 50 ul DMSO +500
- ix + 100 pl TA98

agen (B(a)P)+ 50 pl
-
500/ 111 S9 mix + 100 pl

El u EI W"H E}vﬁfﬂ §§ ul DMSO + 500

pl S9 mix + 100 pl TA98

Groups I and II should be tested together for compared in either the absence
enzymatic (-S9 mix) or the presence enzymatic (+S9 mix) of the tester

strains



Table 3.3 Experimental designs for mutagenicity test of TA100 strain

II
(+S9 mix, TA100

Groups Treatment Preincubation mixture
Mutagenicity test | 50 pl sample + 50 ul DMSO +
500 pl phosphate buffer pH 7.4
+ 100 pl TA100
Positive control | 50 pl mutagen (AF;) + 50 pl
I ,’/ DMSO +500 pl phosphate buffer
(-S9 mix, TA100 strain)

+100 pl TA100

water + 50 pl DMSO
osphate buffer pH 7.4
100

ple + 50 ul DMSO
9 mix + 100 pl TA100

pl mutagen (B(a)P) + 50 pl

500 pl S9 mix + 100 pl

y

Negatives control

AUEANENT

50 i w@er + 50 pl DMSO +

Wﬁﬂﬂ jjIOO pl TA100

o T SO e

 enzymatic (-S9 mix) or the presence enzymatic (+S9 mix) of the tester

strains
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3.3.2.3.2 Testing for the antimutagenicity

Table 3.4 Experimental designs for the antimutagenicity test in TA98 strain

Groups Treatment Preincubation mixture

Antimutagenicity | 50 ul sample + 50 pl mutagen
test (AF,) + 500 pl phosphate buffer
pH 7.4 + 100 ul TA98

pl mutagen (AF;) + 50 pl

I
(-S9 mix, TA98 strain

+ 500 pl phosphate
pH 7.4 + 100 pl TA98

| water + 50 pl DMSO +
phosphate buffer pH 7.4
il TA98

56* pl sample + 50 pl mutagen
B(a)P) + 500 pl S9 mix + 100

ol

] magen (B(a)P) + 50 pl
DMSO

00 pl S9 mix + 100 pl
(+S9 mix, TA98 stralrg KIS mix n

ﬂ‘lJ?J’J'VIEJV]ﬁ P1NT

Negatives control | 5@s, ul water + 50.a1 DMSO +

QRVANT| 30U ST D k) o

¢

no

Remark: Groups I and II should be tested together for compared in either the absence
enzymatic (-S9 mix) or the presence enzymatic (+S9 mix) of the tester

strains
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Table 3.5 Experimental designs for the antimutagenicity test in TA100 strain

Groups Treatment Preincubation mixture

Antimutagenicity | 50 pl sample + 50 pl mutagen
test (AF,) + 500 pl phosphate buffer
pH 7.4 + 100 pl TA100

Positive control

50 pl mutagen (AF;) + 50 pl
DMSO + 500 pl phosphate
buffer pH 7.4 + 100 nl TA100

I
(-S9 mix, TA100 strain)

ater + 50 pl DMSO +
hp phosphate buffer pH 7.4

\\ A100

‘ / ,'1
gens m\\\ ample + 50 pl mutagen

a)P) + 500 pl S9 mix + 100

24\,

mutagen (B(a)P) + 50 pl

E—-_—- 540 L1 S9 mix + 100 ul
(+59 mix, TA100:st2 990 pl S9 mix n

)
AU ¢ “ﬂw“ﬁ" m:i?‘;:;‘ii‘f;*

Q¢ q,*:n._a : . "1'
" i L] 1 ll'l l" I-‘r i

“‘ L]
N

Remaﬁc Groups I and II should be tested together for compared in either the absence

enzymatic (-S9 mix) or the presence enzymatic (+S9 mix) of the tester

strains
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The mixtures were mixed and incubated in shaking water bath at 37 °C for 20
min. After incubation, 2 ml of molten top agar at 45 °C containing 0.5 mM of
histidine-bitin solution (ratio of amino acid: agar = 1:10) was added. The mixture was
mixed well before pouring onto a minimal glucose agar plates (see Appendix II).
Plates were incubated at 37 °C, 48 hours. The histidine revertant colonies were
counted. Otherwise, inducing mutations, the test chemical may also result in bacterial
toxicity, the background growth lawn of the tester strains may be reduce the density

when compared to the lawn of the negative control. This was examined under a

microscope (x 40 magnification), t ill be seen consist of very small spaced
: N

colonies. Each concentration > plar erformed in triplicate with or

% - p
without of S9 mix. The on "mtaéused in this experimental is

shown in Table 3.6. 7
Table 3.6 The / %\

ent
:-j.- fi. -_J __ '
A late)
Mutagen a2
.‘-'TA*__ L TA 100
Fai2
= | ShE +S9 -S9
G i
AF, s — 0.01 s
L2
B(a)!h. _A £j :

Remark:

B( Benzo[a]pyrene

m@uﬂt;mﬂmwmm
SRR 8 8

The number of revertants colonies induced by AF, and B(a)P mutagens was
set as 100% mutagenicity, which has to be at least two of the number of spontaneous
revertant colonies. Criteria of measurement for the mutagenicity revealed that the

revertant colonies of the samples increased as two fold of the spontaneous revertant
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colonies, samples was dissolved at the highest of the concentration or until the

cytoxicity was found.
3.3.3.2 Antimutagenicity test

The revertant colonies obtained were calculated for Percent Inhibition (PI) of

mutagenicity by plant extracts, using the following formula (Ong et al., 1986).

”}/00
= Numbe gen | colomes per plate in the

presence ot
N ~ \\ colonies per plate in the

The potential © aterials were interpreted

according to scheme s

Table 3.7 The p . : nicity effect (Wall ef al., 1988)

fimutagenici
=¥ genicity

i J-
B-20 NEg e
20-40 wg
:'6 — -
9 § “gt&z §

Totmg spected 0.
¥

1|
>90) []
Ok NI /T TTE

3.3.3.3 Statistical evaluation

The statistical method, One Way ANOVA, was used to calculate for the

means and Standard Error (S.E.) of mean.
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3.4 Genotoxicity by micronucleus test
3.4.1 Preparation for micronucleus test

3.4.1.1 Preparation of plant samples

P. mirifica, P. lobata, B. superba and M. collettii crude extracts (equivalent to

approximately LDsg value of P. miriﬁc\ 16 g powder/kg. B. W. (Chivapat et. al.,

‘ ivity (ICso) in antioxidant test was
dic nmalian model by micronucleus

assay. They were disso abs&uteﬂi ml) for setting up of stock

solution. 7 A . ""\""-;

Male Wistar rats,

ied by the National Animal
Production Center, M s, Nakompathom, Thailand,
were used in the experi room with a 12 hours light

and dark cycle at tempera and tap water is provided for

Chemicals used ,‘in the micronucle% test were analytical grade, namely,

Absolute ethaﬂ % Mh%vﬂﬂ\ﬁow&%} ﬂﬁﬁarmstadt Germany.

May-Grunwald?$ stain, Giemsa’s stam was purchased from Sigma Chemical

ey LT ST TR

Laboratorles New York, USA.
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3.4.2 Experimental protocol
3.4.2.1 Experimental design

Micronucleus arises in mitotic cells from chromosomal fragment or
chromosomes that lag behind in anaphase. It is used for the study of the effect of
chromosome damage in rat’s bone marrow. Plant crude extract solution was fed to
animals by the stomach tube in the volume 0.3-0.7 ml. Each of mutagen was injected

(i.p.) in the volume of 0.3-0.7 ml depen‘xp on the animal body weight. The negative

,,HJ“J*‘ ‘
post-treatment and bone marrow sceli
FF T

|
mutagen showed that the maxrfriinn of ‘ lei appeared at 30-36 hours after

increase in the frequency of

effect.

ﬂumzﬂ&mwﬂmm
K0 0 R 31

was injected i.p. and negative controls were treated with 1% absolute ethanol (6 male
rats for each time). Their bone marrow cells were collected at 24, 48 and 72 hours

after treatment.
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3.4.2.2 Preparation of bone marrow cells

The treated rats were killed by deep anesthetized with ethyl ether. Femurs
were removed, muscular tissues were cleaned and the bones were cut open and

flushed with 1 ml fetal calf serum by 25 G needle.
3.4.2.3 Bone marrow smears

B\ r e collected fluids were centrifuged in

a centrifuge for 5 min at 1,0 N z was discarded with the Pasteur

pipette and the bone marro s mixedywith a fgps of fetal calf serum. The

cells suspension were

After repeated aspiration an

lean glass slide and were
spread by pulling the f glass which was held at

angle of 45 °C. The sl air-dried f ‘ hours before staining.

4) The slides were « d wi shly diluted with distilled

b
water 1:6, for 10 min.~

5) The des we‘feﬁashed with tap“water for 3 times and then air-dried at
room tempera %

MINEIN?
Q%ﬂ‘ﬁ'ﬁﬂﬂﬁm UANINYAY

'3.4.3.1 Microscopic analysis

The staining must allow clear discrimination between PCEs and NCEs. PCEs
and NCEs should be purple and red, respectively. Several parameters must be set to

identify cells, the number of PCEs, the area of the slides, the definition of size and
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shape and color of cells and micronuclei to be scored. Cells were scanned for the
presence of micronucleus by microscopic examination using a 100 x objective lens
which was chosen for analysis of the well separated erythrocytes, clear between
polychromatic erythrocytes (PCEs) and normachromatic erythrocytes (NCEs). The
cytotoxicity was determined as the ratio of PCEs/NCEs in 1,000 erythrocytes per
slide. If this ratio is < 0.1, it indicates that the test compound has cytotoxic effect.
The number of micronucleated PCEs (MNPCEs) in a total of 2,000 PCEs per slide

was counted. The counted cells were expressed as the ratios of PCEs/NCEs in

m sed to calculate the means
N\ \\'\ s/NCEs and MNPCEs of
statisti alculated using Student’s

t-test. Statistical signifi 1 erence etween groups was taken at p-value of

less than 0.05.

In the micronucleu
and standard error of me

sample extracts and

AULINENINYINS
RINNTUUNININY
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