CHAPTER llI

MATERIALS AND METHODS

MATERIALS
1. Experimental animals

Thirty male Wistar rats weighing between 250-300 g were obtained from the

National Laboratory Animal, ‘Cénter ahidol  University, Salaya, Nakornprathom,

/,

Thailand. Animals weresphioused tWeTa ﬁ;ge at the Faculty of Medicine,

.

Srinakharinwirot Univer§ity"Baiigkok” and=acclimatized for at least 1 week before the

experiment. All anima refalio cessuto food (C.P. company, Thailand) and

éd free acces
drinking water. Light 4@ar o/. ] and \\%\\h\\ controlled at 12/12 hour cycle
/, \'s\\ ntation, body weight of each rat,
Ak ’ \ ecorded every 7 days.

2NN
\

and 25° C, respecti

i
food consumption, volufhe 'E:
e

2. Instruments

1. Autopipe

2. Centrifuge (Hettich Roto, a, Japan)
3. IUg . pan)
4. "'

1l ‘ FI
5. Meolic shaker bath (Heto, Denmark)-

6. pH ?i ar 354
ﬂ ﬁt ﬁﬁﬁﬂ izw ﬂllﬂeiand glass homogenizing
- qIIvessels Heidolph®Germany) &= . W
A asaa LI nenay
\ 9. Refrigerated ultracentrifuge (Beckman, USA)
10. Sonicator (EIma, Germany)
11. Spectrophotometer (Jasco, Japan)
12. Surgical equipments
13. Timer

14. Ultra-low temperature freezer (Forma Scientific Inc., USA)

15. Vortex mixer (Clay Adams, USA)
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3. Chemicals

Acetylacetone, 4-aminophenol, aniline hydrochloride, benzyloxyresorufin (BR),
bovine serum albumin (BSA), cupric sulfate, dimethyl sulfoxide (DMSO), ethoxyresorufin
(ER), Folin & Ciocalteu's phenol reagent, formaldehyde (37% solution formalin), glucose
6-phosphate (G6P), glucose 6-phosphate dehydrogenase (G6PD), methoxyresbrufin
(MR), nicotinamide adenine dinucleotide phosphate (NADP), pentoxyresorufin (PR),

potassium phosphate monobasic anhydrous (KH,PO,), resorufin, sodium carbonate

(Na,CO,), sodium citrate, sodium | 'l f-/— > dibasic anhydrous (Na,HPO,) and Trisma”

base were purchased froni'Si e ISA.
Ammonium acetate was-purchasedfiom APS Finechem, Australia.
Acetic acid was{plfCREsEd fror \ fcy, USA.
Carbon monoxideé géswas pureha: \:q\x , Thailand.
Ethanol absoluié and g / W
Hydrochloric agid (HG |§d| \ snum chloride (MgCl,), methanol
(Gradient grade), phengh ¢ tass “ ‘ ‘a\ , sodium chloride (NaCl), sodium
hydroxide (NaOH), sUlphiliric f‘e : ,) @nd trichloroacetic acid (TCA) were

purchased from Merck, erm ‘f?* idie i)

‘ . dfrom Carlo Erba, USA.

Sodium dithjonite hemic, Japan.

T
Vo

Erythrom atew; rom I:"_; acedutical Co. Ltd.,
Thailand. 1

I i

ﬂ'lJEJ’J‘VIEJV]ﬁWEJ’]ﬂ‘i
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METHODS

Preparation of M. loriformis ethanolic extract

1.Four kilograms of dry powder of M. loriformis stem and leaves were
purchased from Jaophaya Arpaipubate hospital, Prajinburi province, Thailand.

2. One hundred gram of the powder was extracted with 1L of 80% ethanol by
percolator.

3. After 48 hours of percolati ihe extracting fractions were collected,

evaporated in a rotatery APOra r reduced pressure at B and dried
by freeze dryer. ™ ; é
4. The M. lori : 2 \ tightly closed and light
\ |c extract
1. Color reacti At : ar Sonthornchareonnon N.,1995)
1.1 Liber ): d's tes io for steroidal moiety
Half gram of t s shake; (R, 2% L of chloroform. The chloroform
a water bath. After cooling, 3 drops of
acetic anhydride were added-foliowed b of concentrated sulfuric acid. Change
of color was obseVek-om=—pinired=vie vy i" reen respectively.
1.2 Test atio 'p or phenolic compounds
One gram of ths. extract was added W|th 10 mL of hot distilled water followed by

2-3 drops ofﬂ aﬂamwz}\w ﬁewg%ﬂr&ﬁm 3-4 drops of 1% ferric

chloride were 8éded. A dark green Eolutlon was formed

FRASII U ATHEA )

System fTLC
1. Adsorbent : silica gel GF254 (Merck)
2. Developing solvent system : chloroform : methanol : water (15:7:1)
3. Detection : spray with 10% aqueous sulphuric acid, oven at 110° C for 2-3 min.

Spot became violet-red color.
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4. M. loriformis ethanolic extract : 0.1 g of the extract was dissolved with 1 mL of
chloroform : methanol (1:1). Ten microlitre of the solution was spotted on TLC
plate

5. Reference solutions included
1. Five microlitre of the solution of 0.1% B-sitosterol in chloroform : methanol

i1z 1)
2. Five microlitre of the solution of 0.1% sitosteryl glucoside (3-B-D-

glucopyranosyl-24&-et yl olest 5 ) in chloroform : methanol (1: 1)

Effects of M. loriformis ethanelic.& 7 [ and clinical blood chemistry

1. Animal treay | N,
The protocol of*ani : sed. in- this was approved by the Ethic

Committee of the Chulalongkorn  University

(Appendices, page 11

Thirty rats were it groups. Each group contained

10 rats as followings:

1. Control group: Rats were gven orall /kg/day distilled water for 30 days.

2. M. loriformis treatment ;55__ M }i e given orally with 0.1 g/kg/day of M.

loriformis ethafolic extract for 30 days.” -

\
3. M. Ioriformis £ aIIy with 1 g/kg/day of M.
0 J

olic extract for 30 days.
L=1

Note - The oﬂjﬂﬁ?:ﬁ;ﬁﬁ%fw Mﬂ1?d 1.0 g/kg/day) used

in this study werqlhe doses that significantly inhibited azoxymethane-induced aberrant

Z:(/:: Tﬂm:ﬁﬁgjﬁcﬁtﬁﬁ1awmtﬁfﬂn stage (12-

- M. loriformis ethanolic extract was freshly dissolved with distilled water to make

loriformis etha

a concentration of 0.1 and 1 g/mL before administration to rats.
- The obtained solutions were not solely clear and appeared to be brown in
color. The solutions were thoroughly mixing at the time of drawing into gavage

tube for oral administration to rats.
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- During the treatment period, body weight, food consumption and volume of

drinking water were recorded every week.

2. Blood sampling for determination of hematology and clinical blood chemistry

At the end of the treatment, animals were fasted for 10 hours before
anesthesized with diethyl ether by inhalation. Blood was drawn from left ventricle. Whole
blood samples were used for hematological assays. The remaining blood samples were

centrifuged for collecting serum samples which were used for determining various

clinical blood chemistry. W/

2.1 Hematology .

Hemoglobin (H' ), Lematocrit (Het),“platelet count, white blood cell (WBC) count,
ﬂ/ \ "" RBC indices (mean corpuscular

volume, MCV; meang€ el MCHL, mean corpuscular hemoglobin

red blood cell (RB

concentration, MCH . BC™ morpholegy, ere determined by Professional

Laboratory Managemepf"

2.2 Clinical bloog

Alanine aminotran$ Se—TALTS ate aminotransferase (AST), alkaline
phosphatase (ALP), blood urea +{BUN), serum creatinine (SCr), total cholesterol,

triglyceride (TG), 1o}

-C), high density lipoprotein

cholesterol (HDL-E} ¢ 5 ples were analyzed by the
Facully of Allied He Sciences,“Chalalongkorn Uni@sity, Bangkok. In addition, total

bilirubin, direct bilirubinf ang electrolytes (§otlium, potassium, chloride) were determined

ol WD ARETAS IG5
aﬁﬁ"ﬁi’iﬁhﬁﬁifﬂm VADENA L e

(1987) W|th some modifications.

Reagents
1. 0.1 M Phosphate buffer, pH 7.4

One litre of 0.1 M phosphate buffer, pH 7.4 consisted of 1.78 g of KH,PO,, 9.55
g of Na,HPO,, and 11.50 g of KCI. The solution was adjusted to pH 7.4 with NaOH or
HCI.
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2. 0.1 M Phosphate buffer, pH 7.4, containing 20% v/v glycerol
3. 0.9% w/v NaCl

Procedure

1. “After removing from the body, rat livers were quickly perfused with ice-cold 0.9% w/iv
NaCl until the entire organ became pale.

2. The livers were rinsed with ice-cold 0.9% w/v NaCl, and blotted dry with gauzes.

into pieces, and homogenized with 3 times of its

3. The whole livers were weighed,.c

5. The supernatan J€ tubes and further centrifuged at
100,000 ¢ for 60 € ol ultracentrifuge.
6. The pellets (micrgSomialf st ‘ -\ suspended with 5 mL of 0.1 M
phosphate buffer, p G \3 cerol. The microsomal suspensions
were aliquoted, kept | storéd at —80 ° C until the time of enzyme
activity assays.
4. Determination of protein concentrations 4
Liver mickogomal protein. A etermined according to the

method modified fr«Ethe method OFLOWR et al., (1954
e BUEAINENTNGINS
AN INAMINYINY

1 mg/mL BSA in 0.5 M NaOH

Folin & Ciocalteu's phenol reagent

N o N w N

Working protein reagent. The solution was prepared freshly in a sufficient amount for

all tubes in the assay (6.5 mL of reagent was required for each tube). This reagent
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comprised 2% w/v Na,CO,, 0.5 M NaOH, 2% w/v sodium citrate, and 1% w/v cupric

sulfate solutions in a 100: 10: 1: 1 ratio, respectively.

Procedures
All standard and unknown samples were prepared in duplicate.

1. The following reagents were added into each standard tube:

Standard tube 0 50 100 150 200 250 300 (ng)

250 300 (ul)
250 200 (i)

1mg/mBSA 0 50
0.5M NaOH 500

After addition of thes 1genis, e: be was'mixed thoroughly.
2. To each unknow:as ' 1096 /490 wlof 0 .\‘\- and 10 pl of microsome were

added and thend

3. Six and a half g fre: hiy-preparedh we king protein reagent was added to
each tube.  : L \\
4. The tubes were allo and at rool ~‘,u\;£ ature for 10 minutes. Then, 200 pl of

Folin & Ciocalteu's phe eiﬁ:"ﬂ '-;5; at d to each tube and immediately

S. After the tubes eniperature for a minimum of 30

<
e

minutes, the a by spectrophotometer at 500

nm using the 0 p.ntandard tube as a blank.

Calculations fa %J I'] ﬂ

The ﬂrk ﬂs;l:ﬂea yalh sﬂia‘eﬁ! was pI:;ed against its amount of
protein, T, :st-fit regression i f ;-1 lah [ .f' mount of protein
in eaa mﬁm ifﬂ:ﬂﬂy gﬂm ﬁoﬂance against the
standard curve. The protein concentration was expressed in a unit of mg/ml or pg/pl by

dividing its amount of protein with the volume of microsome used in the reaction.

5. Spectral determination of total CYP contents

Total CYP contents in microsomes were determined spectrophotometrically

according to the method of Omura and Sato (1964).
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Reagents
1. 0.1 M Tris buffer, pH 7.4 containing 20% v/v glycerol
2. Solid sodium dithionite

3. - Carbon monoxide

Procedures

1. Microsomes were diluted to 2 mg/ml with 0.1 M Tris buffer, pH 7.4 containing 20%

v/v glycerol.

2. Of the total volume of 5 i , a few grains of sodium dithionite were

added with gentle mixXii e was transferred to the sample and

reference cuvettv T —
3. Both cuvettes i {\\ phot €1, adjusted to zero and corrected

to a baseline betwee
4. The sample cuyétte 34 bUbble ) QN monoxide (approximately 1

bubble/second) fq ately placed in the spectrophotometer

again and scanned Ihe absorbance difference between

450 nm and 490 nm was

Calculations

Total CYP_) i Jon the absorbance difference
X

Sfficient of 91 mM'cm’. Using
fl

sumlng a cuvette path length 6#1 cm, total CYP contents were

between 450 nm Bl
Beer's law and anE

Total CYP cﬂu(aoq qﬂoaﬂ 2 “ﬂ ,] nj (450-490 nm) x 1000
RSN AL TIVEIRE™

6.1 Alkoxyresorufin O-dealkylation assays

The catalytic activities of CYP1A1, CYP1A2, CYP2B1/2 were determined by

measuring the rate of O-dealkylation of ER, MR, and BR & PR, respectively, using the
method of Burke and Mayer (1974) and Lubet et al. (1985) with some modifications.

Reagents

1. 0.1 M Tris buffer, pH 7.4
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2. 20mM K,PO,
3. Resorufin and Alkoxyresorufins
a) 0.5mM MR (MW = 227)
MR 1.135 mg was dissolved and made up to 10 ml with DMSO.
b) 0.5mM BR (MW = 303)
BR 1.515 mg was dissolved and made up to 10 ml with DMSO.
c) 0.5mM ER (MW = 241)

NADP 0.765 giag di & 4 SLUp to 10 ml with 20 mM K,PO,. The

solution pH was adjusted OH. (10 pl contained 1 mmol of NADP)

b) 0.5M GBP, pHfdi 4
eor T &h—_ dith 20 mM K,PO,. The solution

pH was adjusted to :"i alfied 5 mmol of G6P)

c) 0.3M Mg pH74

Mgoﬂsduﬁg’g% ﬂlﬂ éjcﬂﬂaﬁlﬁﬂﬁﬂ with 20 mM K,PO,. The

solution pH wé§ adjusted to 7.4 W|th HCI or NaOH. (10 pl contamed 3 mmol of MgCl,)
GG O w;@dnluted to 10 E units per ml with 20 mM K sPO,, pH 7.4 (10 pl contained

1 unit of G6PD)

On the experiment, the mixture of 0.1 M NADP, 0.5 M G6P and 0.3 M MgCl,
solutions was freshly prepared in the ratio of 1: 1: 1, respectively. For the reaction
volume of 1 ml, 30 pl of this mixture was used for microsomal preincubation and 10 pl of

G6PD was added to initiate the reaction.
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Procedures

1. For the final reaction volume of 1.5 ml, microsomal sample was diluted with 0.1 M
Tris buffer, pH 7.4 to measure out 300 pg of protein.
2. . The following solutions were added for the reaction preincubation
a) 0.1 M Tris buffer, pH 7.4
b) 0.5 mM Alkoxyresorufin 15 pl

c) The mixture of NADPH regenerating system 45 pl containing

- 0.1 M NADP

d) Vari 1 uted ‘ricr = spension containing 300 ug of
MIiCrosomn i 3
3. Three tubes were ‘ 3ach miCrC iple. One was a sample blank and
the other two wére
4. Each tube was p n 4 di d \ r bath for 2 minutes.
5. The reaction was sfartgt by addir \ OPD. Sample blank was added with
15 ul of 0.1 M Tris buffer i '

6. After 5 minute incubatie opped with methanol 1.5 ml (gradient

grade). ;— .f‘
7. The absorbanc 3 SCe ve;J“ spectrophotometer using an

excitation wavelenz%lh of 566 nm and an emnssnon wavelength of 588 nm.

8 A reso'ﬂﬂuagaﬁc] WE% ﬁ)ﬂﬂd’]tﬂdﬁthe duplicated resorufin

concentratipns of 0.003, 0.006, O 013, 0.025, 0. 050 and 0.075 nmol/ml.

9. Mﬁg rwma Hrotem used in the
reql:tlon (100, 300 pg o mlcrosomal protein/ml of the reaction mixture). The

liver microsome was prepared from phenobarbital-induced rats given phenobarbital
at the dosage of 80 mg/kg/day intraperitoneally for 3 days (Soucek and Gut, 1992).
The réaction was performed as mentioned above using BR as a substrate.
Correlation coefficient (rz) between amount of microsomal protein and fluorometric

absorbance was 0.9992 (Appendices, page 112).
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Calculations
Rate of alkoxyresorufin O-dealkylation was calculated by dividing the amount of
resorufin formed by the time of incubation (5 minutes) and an amount of microsomal

protein (300 pug) used in the reaction. The units were expressed as pmol/ mg protein/

min.

6.2 Aniline 4-hydroxylation assay

The catalytic activity of CYP was determined based on the rate of aniline 4-
hydroxylation, using the methi ‘ et al. (1967). Aniline hydrochloride was

Reagents

1. 10 mM Aniline
Aniline HCI 12
water. The solutj

2. 6% wi TCA -
TCA 60 g was madeftip " Wi 8 S| | ed water.

3. 20% wi TCA & =
TCA 200 g was made> up ﬁ’;ﬂ—  distilled water.

4. 1% wiv Phen e .
Phenol 20 g aed:NaOH 40 g w B cioubie distiled water.

5. 1M Na,CO, L U

nhydrous Na,COf istilled water.
o o B ULED TNEITTS R TS

-Ammophenol 0.0365 % werefdissolved anésmade u Ej: to 10%A| with double distilled

ﬂteﬁﬂﬁﬂ»ﬂ mumﬂrq n m E‘Slg and made up to

250 ml with double distilled water.
7. NADPH regenerating system (The preparation was described in 6.1)
Procedures
1. To make a final volume of 2 ml reaction incubation, each preincubation mixture

composed of microsome containing 5 mg protein, 500 pl of aniline HCI, 30 pl of

NADPH regenerating system and Tris buffer, pH 7.4 gs to 1980 i
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2. All tubes were preincubated in a shaker bath at 37°C for 2 minutes.

3. The catalytic reaction was started by adding 20 ul of GEPD. For sample blank, 20 pl
of Tris buffer, pH 7.4 was used instead of G6PD.

4. After the microsomal samples were incubated for 30 minutes, the reaction was
terminated by adding of 1 ml of 20% TCA. The tubes were placed on ice for 5
minutes.

5. The solution was centrifuged at 3,000 r.p.m. for 10 minutes. One milliliter of

supernatant was transferredto e e, then 1 ml of phenol and 1 ml of Na,CO,

O
o N

were added to each tu e.and | eously.

6. All tubes were alloWed t6"etand at oor%_ure for 30 minutes. The absorbance

of the mixture was mie B0 S dtrophoteme ically at 630 nm.

7. For standard curves inephenol solution (0, 2, 4, 6, 8 and

10 uM) was carriegiou

step 5.
\ \

8. The procedure wasgVerifi VR microsomal protein used in the

reaction (2.5, 5.0, 7.6 > ml of the reaction mixture). The

reaction was perfermed a 6] . Correlation coefficient (rz) between
P

amount of microsomal B drbance was 0.9985 (Appendices, page

113).

Calculations V. )

Rate of anﬂB 4-hydroxylation wa aculat@ by dividing the amount of 4-

aminophenol formed (nfmel), with the mg efsmicrosomal protein used and 30 minutes of

mcubauﬂ%d&’s i Kbl b ot min
6.3 Erythromycm N-demethylation a

A bkl e SWIANUARY o e e

erythromycm N-demethylation, using the method of Nash et al., (1953) and Friedli G.

(1992). Erythromycin stearate was used as specific substrate of CYP3A.

Reagents

1. Formaldehyde standard (M.W. 30, 37% solution formalin)
2. 20 mM K,PO,, pH 7.4

3. 10 mM Erythromycin stearate (M.W = 1,01 8.4)
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Erythromycin stearate 0.1018 g was dissolved and made up to 10 ml with double
distilled water

4. NADPH regenerating system (The preparation was described in 6.1 )

5. .12.5% w/iv TCA
TCA 12.5 g was made up to 100 ml with double distilled water.

6. Nash reagent

Nash reagent comprised 30 g of ammonium acetate, 0.4 ml of acetylacetone, 0.6 ml

of glacial acetic acid and dot ater gs. to 100 ml
Procedures
All standard and un were prepaied in duplicate.

1. To make a final ion, each preincubation mixture

was composed of protein, 100 pul of 10 mM
erythromycin stea 4 oH regenerating system and 20 mM phosphate
buffer, pH 7.4 gs. t. |

2. All tubes were preincube for 3 minutes.

3. The reaction was started GBPD. Sample blank was added 20 mM

4. After 10 minute n, the redctic egy ith 500 !l of ice-cold 12.5%
whTCA. L7 o
5. All tubes were ceﬂfuge at' 3,000 P ~for 10 min@s. One milliliter of the

supernatant was trangfesred to another mew tube. One milliliter of freshly prepared

e el 3082 N B SHE AT

6. All tubes wg’e warmed in a shakgr bath at 50 or 30 minutes. g »
. Thaawgwacﬁ&wﬂw‘ilm% %q;';]j’% w&qna &1/ at 412 nm.
8. Theqformaldehyde standard curve was constructed by adding 1 ml of formaldehyde
standard at concentrations of 0.0156, 0.0313, 0.0625, 0.125 and 0.25 pumol/ml with
1 ml of Nash reagent and mixed homogeneously. The absorbance of the mixture was
measured spectrophotometrically at 412 nm.
9. The procedure was verified by varying amount of microsomal protein used in the
reaction (2, 4, 8 mg of microsomal protein/ml of the reaction mixture). The liver

microsome was prepared from phenobarbital-incuced rats given phenobarbital at the
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dosage of 80 mg/kg/day intraperitoneally for 3 days (Soucek and Gut, 1992). The
reaction was performed as mentioned above. Correlation coefficient (r2) between

amount of microsomal protein and absorbance was 1 (Appendices, page 114).

- Calculations
Rate of erythromycin N-demethylation was calculated by determining the amount
of formaldehyde formed, divided by mg of protein used and 10 minutes of total reaction

ole/mg protein/min.

period. The unit was expressed as n

7. Data analysis

All numeric data @ standard error of the mean (SEM).
S

A one way analysis of MariaRCC(AN nd Stti@entNewman-Keuls test were used for

statistical comparisois ) <4Q.05"

"5

AULINENINYINS
ARIAANTUAMINYAE
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