CHAPTER III
MATERIALS AND METHODS

Materials
1. Experimental animals
Thirty male Wistar rats weighing between 150-200 g were obtained from the

National Laboratory Animal Center, Mahidol University, Salaya, Nakornprathom,

hour cycle and 25°C, resPectiVe Puring the time Xperimentation, body weight

of each rat, food consumy “dfinking wa erwere recorded every 5 days.

1.

Fluorescence SpECE Jasco, Japan)

Lyophilize
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3
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5. .--ﬁjfl-f"ﬁ
6. pH meter (Beckman, US
7

Potter-Elvéhjem homogenizeg with pestle and glass homogenizing

'ﬂHﬂ%ﬂ&%@Wﬂﬂﬂi

. frlgerated superspged Centrlfugegeckman USA
q W’%ﬂﬂe@?tﬂ FRRETINE ﬁ e
10. Sonicator (Elma, 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),
ethylenediaminetetraacetic acid (EDTA), ethoxyresorufin (ER), Folin & Ciocalteu's
phenol reagent, formaldehyde (37% solution formalin), glucose 6-phosphate (G6P),
glucose 6-phosphate dehydrogenase (G6PD), methoxyresorufin (MR), nicotinamide

adenine dinucleotide phosphate (NADP), pentoxyresorufin (PR), potassium

phosphate monobasic anhydro rufin, sodium carbonate (Na,CO,),

sodium citrate, sodium phosp s (Na,HPO,) and Trisma“ base
were purchased from Sig na Ol emical CO., USAT™

‘AJ' 1ASE \\\\

Ammonium acetate hem, Australia.

Acetic acid was ¢ erInC{USA.
. - -" \ .
Carbon monoxide gas \ Gy, Thailand.
\
Glycerol was purchésed ffom Oa [ l! S/

Hydrochloric acid ( ) |e g.:" —-.= ag 1\ hloride (MgCl,), methanol
(Gradient grade), phenol#pot@ssiury »...-. .'.,, KC odium chloride (NaCl), sodium

hydroxide (NaOH), sulph ,’I{f“, SO trichloroacetic acid (TCA) were

Sodium dithigrite was purchased from Eluka Che AHG apan
\ 7 X
Dextran wasgh fdrmaceutical Co. Ltd.,

il AW

: saj] Thailand
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Methods

Preparation of M. citrifolia

1. Two kilograms of fresh M. citrifolia fruits were harvested from
Phanomsarakam, Chachoengsao Province, Thailand. All fruits used in this
study were collected during June — July 2002.

(Approximately twenty fresh fruits of M. citrifolia weighed two kilograms.)

2. The fruits were rinsed with Irained and sliced into small pieces.

3. .\\: 10 mmutes®

4. of whatman  filter papers
No.1.

5. philizer.

6. Theyieldfr 5ing motar and pestle. The

powder of M. i®lid wa i ' iner at 2-8 "C until the time of

According to_the me ® kilo ams of fresh M. citrifolia

fresh M. citrifolia fruit

fruits resulted in t e o o e e
V. i

yielded approximatel -.i; Sitrifolla powder. The freeze-dry
¥ .IH

powder appeared dark-br 'pwn color, unpleasant taste and foul odor.

s BEUSR NERINYINT

Phenol- sﬂlphurlc acid (PSA) tgst was used Equantlfy carboWrate content in

. w@ PG 1 30 IR B A <o ano

Lederer 974).

Reagents
1. 1 mg/ml Dextran
2. Concentrated sulphuric acid

3. 5% v/v Liquid phenol
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Procedure
Each concentration of standard and unknown sample was prepared in
duplicate.

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

Standard tube 0 10 20 30 40 WUg

1 mg/ml Dextran 30 40 (30))

H,0 160 (L)

After addition of S, @ach tube ed thoroughly.

2. Each unk ‘ \\.\\\. of M. citrifolia (0.1 - 0.25

folia powder in H,0).

mg/ml in
3. After 200 \ /s, 2 ed, each tube was mixed
thoroughly. \
4. Concentrated Sdded and the mixture was
incubated for 10

5. Each tube was incub shaking water bath for 15 minutes.

The absprfya the mixture d ectrophotometrically at
490 nm. & 4. 3 P

=~
Calculations E L‘J
The average absdrhance of each stamdard was plotted against its amount of

carbohycrate. @leusﬁl SV WA georns. The amount

of carbohydrate in each unknown samgple was obtained by comparingits absorbance
-3 9

R PR LTI T Bt T T

of Carbor%/drate/mg of lyophilized powder of M. citrifolia.

Results from the PSA test showed the M. citrifolia fruit extract contained
0.47 + 0.01 mg (mean + SEM; n = 4) of carbohydrate per mg of the extract using
dextran as a standard. A representative linear relationship between carbohydrate

contents in M. citrifolia and amount of M. citrifolia fruit extract was shown in Figure 3.1.
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Carbohydrate analysis
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Figure 3.1 A representative dingar 3tio carbohydrate contents in M.
citrifolia and amount of | ifQIIE friit 8 /5 85% — 0.3782 (R’ = 0.9987)
whereas Y = carbohydrate ptents (e i : \\,\1 of dextran), X = amount of M.

i

citrifolia fruit extract (mg). ted the value of mean * SD

ofn=2.
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Effects of M. citrifolia on hepatic CYP and clinical blood chemistry

1. Animal treatment

Thirty rats were randomly divided into 3 treatment groups. Each treatment

group comprised 10 rats as followings:

1. Control group: Rats were given orally with 1 ml/kg/day distilled water for 30 days.

2. M. citrifolia treated group |I: Rats were given orally with 600 mg/kg/day of M.
citrifolia for 30 days. '

3. M. citrifolia treated groug.l!
citrifolia for 30 days.,_,
Note - The oral do/

- M. citrifolia w _ 38,30 S aining 10, 20 and 40 % w/v of

& 1200 mg/kg/day) used
e dosage of M. citrifolia

Wang and Su, 2000).

- During the treatm gl ’H; Ay ight, food consumption and volume of

2. Blood sarm ¢ detormni icdl  blood chemistry and
hematology N .‘r‘

At the end oﬂhe trea ,anima gre f; ed for 10 hours before

anesthesized with diethyléefiagr by inhalationg Blood was drawn from left ventricle for

o oo ) V] ELFY R BIARNT e s o

transferred to a mlcrotube containigg a few gr S of EDTA s ium and mixed
oo B TRHVT T MR IR B - oo
a slope aosture in order to collect the highest amount of serum. Whole blood and

serum were investigated for the hematology and clinical blood chemistry, respectively.

2.1 Clinical blood chemistry

Serum glutamic oxaloacetic transaminase (SGOT), serum glutamic pyruvic
transaminase (SGPT), alkaline phosphatase (ALP), total bilirubin, direct bilirubin,

blood urea nitrogen (BUN), serum creatinine (SCr), total cholesterol, triglyceride (TG),
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high density lipoprotein cholesterol (HDL-C), glucose, sodium, potassium and
chloride in serum samples were analyzed by the Faculty of Topical Medicine, Mahidol

University, Bangkok.

2.2 Hematology
Hemoglobin (Hb), hematocrit (Hct), platelet count, white blood cell (WBC)

count, % differential WBCs and RBC morphology were determined by the Faculty of

Allied Health Sciences, Chulalongko ) Univegsi ,Bangkok.

Rat liver microsomes: X o the method described by
Lake (1987) with some modifieaflofs \\ '
After collecting blg@d s@niple, liver we \u‘ e ely removed and perfused

2t \1- .ame pale. Then, the liver was

with ice-cold 0.9% w/v Na itae entite

perfused with ice-cold™0.9% .;, ?\Q"‘n dn gauze. The whole liver
was weighed, cut intofpieces an $\\ 3 times of its weight by
phosphate buffer, pH 7.4 Ilve FM n0g ate / » >ntrifuged at 10,000 g for 30

minutes at 4°C using refrigefated“supe tr Ige. The supernatant (S9, post

mitochondrial fraction) was tran entrifuge tubes and centrifuged at
100,000 g for 60 mhutes at 4 C using refrigerated it racentrifuge. The pellets
(microsomal subfractitn) #phosphate buffer, pH 7.4

H-I

containing 20% glycerel. Microsomal subfractions (or micsesomes) were aliquoted to

RN TS

4. Deterftlination of protein concentratlons
FWITANT I AN TR

method modified from the methodfonowry et :]w?
Reagents
1. 2% w/v Na,CO,
2. 0.5 M NaOH
3. 2% w/v Sodium citrate
4. 1% w/v Cupric sulfate

5. 1 mg/mI BSA in 0.5 M NaOH
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6. Folin & Ciocalteu's phenol reagent
7. Working protein reagent 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

1 mg/mBSA 0 50

0.5MNaOH 500  45Cmmdbo: J — 200 (L)

After addition of thest oroughly.

2. To each unknown and 10 W of microsome

were added and the IXE
3. Six and a half millilitegfof §

king protein reagent was added to
each tube. \

$ A A
4. The tubes were allowed {0 stadtha .,.:- xmperature for 10 minutes. Then, 200
ft‘; "‘.-:'_.l ,

L of Folin & Ciocalteu’s pherie ‘added to each tube and immediately

vortexed for a minimum

5. After the tubes W OTE -";ﬂ for a minimum of 30

minutes, the absor ince of ) L sur by spectrophotometer at
L

500 nm using the 0 g standard tube as @ blank.

cacuaions B 8] INEINTNE NS

The aver%be absorbance of e‘ach standard was plotted aga t its amount of
protelrQTW)%( awﬂﬁquq% El{}wa E} amount of
protein iMleach unknown sample was obtained by comparing its absorbance against
the standard curve. The protein concentration was expressed in a unit of mg/ml or
Mg/l by dividing its amount of protein with the volume of microsome used in the

reaction.
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5. Spectral determination of total CYP contents
Total CYP contents in microsomes were determined spectrophotometrically
according to the method of Omura and Sato (1964).
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 o #fis buffer, pH 7.4 containing 20%
v/v glycerol.
2. Of the total volume of , \ s of sodium dithionite were

added with gentle mj an ferred to the sample and
reference cuvettes.
3. Both cuvettes w 7 [ Sf bht omete ; adjusted to zero and
corrected to a baseli
4. The sample cuvette ‘ ‘ | onoxide (approximately 1
bubble/second) for abot l e, ir g y placed in the spectrophotometer
again and scanned from 40057 ? ., )0 e absorbance difference between
450 nm and 4904gEh3 '
\

Calculations ’ L

i

ents were calculated based on

e absorbance difference
between 450 ﬁﬁw i nt of 91 mM'cm’.
Using Beer's Iﬁﬁﬁ nﬂ ﬂﬂte ﬂﬂTﬁj total CYP contents
were give

Total ca ﬁ ’] avﬂ/rﬂ ;mubld'lg dmﬂf]4a4§cj nm) x 1000

Total CYP co

91 x concentration (mg/ml) of diluted sample
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6. Determination of CYP activities
6.1 Alkoxyresorufin O-dealkylation assays

The catalytic activities of CYP1A1, CYP1A2, CYP2B1/2B2 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, pH7.4

2. 20 mM K,PO,
3. Resorufin and Alkoxyresos -
a) 0.5mM MR (Mwe=
MR 1.135 mg 5S { madeup.to 10 ml with DMSO.
b) 0.5mM BR (M
BR 1.515Tg i ed.ar ’n ml with DMSO.
1§ \\\o 0 ml with DMSO.

up to 10 ml with DMSO.

c) 0.5mM EF
ER 1.205

d) 0.5mM PR (MW

e) 0.5mM Resorufin (MW %723
‘ ) 10 ml with DMSO.

4. NADPH regenera

NADPH regenerati € system comprised the solutions &8 following:

a °ﬁif££ijasaﬁzuﬂln§w.th S
aﬁﬁﬁﬁﬁ% TRy

0.5M G6P,pH 7.4
G6P 1.41 g was dissolved and made up to 10 LI with 20 mM K,PO,. The

solution pH was adjusted to 7.4 with HCI or NaOH. (10 I contained 5

mmol of G6P)
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c) 0.3M MgCl,, pH7.4
MgCl, 609.93 mg was dissolved and made up to 10 LI with 20 mM
K,PO,. The solution pH was adjusted to 7.4 with HCI or NaOH. (10 LI
contained 3 mmol of MgCl,)

d) G6PD
G6PD was diluted to 100 units per ml with 20 mM K,PO,, pH 7.4 (10 LI
contained 1 unit of G6PD)

On the experiment, the n / ADP, 0.5 M G6P and 0.3 M MgCl,

ot et brespeohvely For the reaction

....., osomal preincubation and 10

solutions was freshly preparee
volume of 1 ml, 30 LU of

LI of G6PD was adde

Procedures

1. For the final reactio mple was diluted with 0.1 M

2. The following solutions 2 preincubation

c) The mixidke PH regener: 5 (Ul containing

—Oﬂ”wk P A

o
-O5M 15 LI )

@ﬁiﬁi N IWEI03 e
3‘ T“?immmww gy

4. Each tube was preincubated in a 37°C shaking water bath for 2 minutes.

5. The reaction was started by adding 15 LUl of G6PD. Sample blank was added
with 15 L of 0.1 M Tris buffer instead of G6PD.

6. After 5-minute incubation, the reaction was stopped with methanol 1.5 ml.

7. All tubes were centrifuged at 3,000 r.p.m. for 10 minutes.

8. Using an autopipette, clear supernatant of each tube was transferred to a cuvette.
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9. The absorbance was read on the fluorescence spectrophotometer by using an
excitation wavelength of 556 nm and an emission wavelength of 588 nm.

10. A resorufin standard curve was constructed using the duplicated resorufin
concentrations of 0.002, 0.005, 0.010, 0.050 and 0.200 nmol/ml.

11. Rate of dealkylation was calculated by dividing the amount of resorufin formed,

with the mg of microsomal protein used and 5 minutes of the incubation period.

6.2 Aniline 4-hydroxylation a
The catalytic activity ‘of VadAetaiticd based on the rate of aniline

4-hydroxylation, using thewmet A B Remmer, H., and Estabrook,
R.W. (1967).
Reagents
1. 10 mM Aniline hydroc

Aniline HCI 129.6 =I e \o\ )0 ml with double distilled

water. The solution »
2. 6% w/v TCA

TCA 60 g was made up |
3. 20% wiv TCA 77

TCA 200 g was fadkiélip to 1 L with double distilee y

(7 Y
4. 1% whv Phenol % = g
1 r':

Phenol 20 g and &OH 40 g were made up to 2 L withsdouble distilled water.
5. 1M Na,C

AU DN TNEDS
L GERHPRTETY lob (VAT TR

with double distilled water. This aminophenol solution 0.1 ml was taken and then

added into TCA 15 g. Finally, made up to 250 ml with double distilled water.

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

1. To make a final volume of 2 ml reaction incubation, each preincubation mixture
composed of microsome containing 5 mg protein, 500 LLI of aniline HCI, 30 LLI of

NADPH regenerating system and Tris buffer, pH 7.4 gs to 1980 LLI.

2. All tubes were preincubated in a shaker bath at 37°C for 2 minutes.

3. The catalytic reaction was started by adding 20 LI of G6PD. For sample blank,

20 W of Tris buffer, pH 7.4 was instead of G6PD.

4. After the microsomal samp ed for 30 minutes, the reaction was
terminated by adding ‘ bes were placed on ice for 5
minutes. b

5. The solution was f 00N m. for'6.minutes. One milliliter of
supernatant was_tafsf ‘ fi_ fube M , 1! of phenol and 1 ml of
Na,CO, were adde fes ) $ s : \no ngously.

6. All tubes were alloy rature for 30 minutes. The

absorbance of the mix o dhotometrically at 630 nm.

7. For standard curve, %l 4-an inophenol solution (0, 2, 4, 6, 8

and 10 LLM) was carried ou Supernatant in step 5.
Calculations ™ |

Rate of anil |- F}_f iding the amount of 4-
aminophenol formed (oI), ; mierosomal grotein used and 30 minutes

of the incubation period. ‘a

AUHANANINE NS
The '[IC ac IVI of CYP3A was mified based on th&ate of
erythrOQCﬁv q ‘isﬁurll\ﬂo e ﬁ , Friedli G.

(1992).

Reagents

1. Formaldehyde standard (M.W. 30, 37% solution formalin)
2. 20 mM KH,PO,
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3. 20 mM Potassium phosphate buffer, pH 7.4
Fifty milliliters of 20 mM KH,PO, was added with 39.1 ml of 0.02 M NaOH and
double distilled water gs. to 200 ml. The solution was adjusted to pH 7.4 with HCI
and NaOH.

4. 10 mM Erythromycin stearate
Erythromycin stearate 0.1018 g was dissolved and made up to 10 ml with double

distilled water.

5. NADPH regenerating system (Tt aparat s described in 6.1)
6. 12.5% wiv TCA |

7.0.02 M NaOH

8. Nash reagent

Nash reagent compri e BniU \\{v\\\l 4 ml of acetylacetone, 0.6

Procedures
All standard and unkn q e plicate.

1. To make a final volume of 1 ‘“' HSOM bation, each preincubation mixture
was composed of microse RE-C . of protein, 100 I of 10 mM

erythromycin -irl"_‘"-"-‘-"““'m:ﬁa system and 20 mM

phosphate buffer, l 47gs

T
I
2. All tubes were premcut&ated in a shaker bath at 37°C for 3 minutes.

3. The reacﬂoﬂw%ls&r]e’)b”ﬂ%@lﬂﬁﬁ] ﬂn‘} blank was added

with10 LLI of ﬂ mM phosphate buﬁer pH 7.4 mstead of G6PD.

4 Afteﬂ)wq M ﬂ @mtgd% qQow Eel(f}a B-Cold 12.5%

wiv TBA.

5. All tubes were centrifuged at 3,000 r.po.m. for 10 minutes. One milliliter of the
supernatant was transferred to another new tube. One milliliter of freshly prepared
Nash reagent was added to each tube and mixed homogeneously.

6. All tubes were warmed in a shaker bath at 50°C for 30 minutes.

7. The absorbance of the mixture was measured spectrophotometrically at 412 nm.
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8. The formaldehyde 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 Wmol/ml with 1 ml of Nash reagent and performed the procedure in the same
maner as the sample tubes as described in 5.

Calculations

Rate of erythromycin N-demethylation was calculated by determining the

amount of formaldehyde formed, extrapolating to mg of protein used and dividing by
L W

10 minutes of total reaction periods

7. Data analysis
All numeric datam A one way analysis of
variance (ANOVA) an€ Newmiansk were used for statistical

comparison at a signifi

ks Ej‘; :- p"t ,-;;:

. c

.,[
a
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