CHAPTER III

MATERIALS AND METHODS

MATERIALS
1. Experimental animals

Thirty male Wistar rats weighing Between 200-300 g were obtained from the National

Laboratory Animal Center, Mahi a, Nakornprathom, Thailand. Animals

were housed two per cage at the rinwirot University, Bangkok and
acclimatized for at least 1 aals were allowed free access to
food (C.P. company, Th period and temperature were
controlled at 12/12 hour ime of experimentation, body
weight of each rat was r and volume of drinking water
were recorded every 5 days
2. Instruments

1; Autopipetfes

Centrifuge (Hettic_ 10 |

2.
3. Fluoresge ph
4. Lyop ‘V_ ,

5. Metab shaker bath (Heto, |

ﬁ) meter (Beckman, USA)

u&h%mniﬂ&lﬂﬁ homogenizing vessels

Heldolph Germany) ¢
q ‘ﬁ'ﬂe@ INSHHBIINHINY

Refrigerated ultracentrifuge (Beckman, USA)

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), ethoxyresorufin (ER), Folin
& Ciocalteu's phenol reagent, Folin-denis 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 anhydrous

citrate, sodium phosphate dibasic.afhydre
—

<
Sigma Chemical Co., USA. "
Ammonium aceta/

Erythromycin steara aceutical Co. Ltd., Thailand.
Ethanol absolute and wvgre: urchased from Ca lo Erba, USA.
Hydrochloric acid (H iethyl ethef, magn ium chloride (MgCl,), methanol

(Gradient grade), phenol, potassium @ : sodium chloride (NaCl), sodium hydroxide
(NaOH), sulphuric aci

Eﬁ‘[ S0,) and frichlo ‘acid (FECA) were purchased from Merck,

Germany.

Sodium dithionitegas pu

METHODS quﬂ'ﬁwﬂﬂéJWE]’]ﬂj
W) wi: etk e (1 D) i

Dried calyx of H. sabdariffa was purchased from a herbal medicine store in Bangkok.
The dried calyx was ground in mill to obtain particles < 5 mm. One kilogram of the powder was
extracted with 3 liters of hot water (about 75°C), boiled down for 1 hour then filtered to separate
the liquid from the residue. The residue was added with another 3 liters of hot water and boiled
down for 1 hour then separated as above. All extracted liquids were mixed together and dried at

75°C in vacuum rotary evaporator under reduced pressure. Concentrated extract solution was
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freeze-dried, ground into fine powder, weighed and stored in a tight dark container avoided from
the moisture and keep at 2-8°C.

Preliminary identification of H. sabdariffa aqueous extract

1. Determination of chromatographic fingerprint of H. sabdariffa aqueous extract using

hight performance liquid chromatography (HPLC) (modified from the method of Jayaprakasha,

V//

the extract in 10 ml of 0.1 ¢ ic ¢ 7 g.in a solution containing 0.6 mg/ml.

G.K., and Sakariah, K.K., 2002).

Sample preparation:

Solution of as prepared by dissolving 6 mg of

2. Determinatio { >noli pounds "Spectrophotometry (Duh, P.D.,
and Yen, G.C., 1997.) m
The aqueous extrqetlélf H. sabdariffyﬂas dissolved with ultrapure water to a

concentration ofﬁ u@nqmbgmﬂo@%&r}vfs]d@ed with ultrapure water

(75 ml) in a 100 il volumetric flask. F%hn -denis reagent (5 ml) was added and the flask was
mixed tﬂ wqa ﬁnﬂl?mw w m aaeﬂ he mixture was
mixed and adjusted volume to 100 ml with ultrapure water. The blue color solution was
measured spectrophotometrically at 760 nm. The percentage of total phenolic compounds in
H. sabdariffa aqueous extract was determined by comparing it absorbance with the standard
curve constructing from the absorbances of the reference standard, (+)-catechin hydrate.
Catechin hydrate was dissolved in methanol to a concentration of 20.18 mg/ml. Various volume

of the standard solution containing various amounts of catechin (0, 0.2018, 0.4036, 0.8072,
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1.2108 and 1.6144 mg) was used to perform the reaction with Folin-denis reagent as mentioned

above.

Effects of H. sabdariffa aqueous extract on hepatic CYP and clinical blood

| nt used in this study was approved by the
& Sciences, Chulalongkorn University
4
| ——

Thirty rats were r y into 3 treatm

as following: \‘
1. Control group: i rally )

ith ,- 1 nl/ke/da
2. H. sabdariffa tr \\: », ally with 250 mg/kg/day of
\

chemistry
1. Animal treatment

The protocol of animal housing

Ethic Committee of the Faculty

(Appendices, page 121).

groups. Each group contained 10 rats

distilled water for 30 days.

ays

3. H. sabdariffa treatmegnt oﬁpﬁf&' \ die given orally with 1,000 mg/kg/day of

Note - The oral dosage i y of He sabdariffa aqueous extract used in this

ystolic. and diastolic blood pressure in
]
Sptague-D aks 2003). This dosage of H.

study was the L-

hypertensive

hibited gastric ulcer formation induﬂ by indomethacin, ethanol and

0 20e) 112 ) e
- Thg oral dosage 1,000 mg/kg/day of H. sa dariffa aqueous extract used in this
— o .
MNP TYRY ieN 11010} R
11 sterol'in” hyperch ge (o aﬂ-ﬁ rslzixi h, V=5 2001).

- H. sabdariffa aqueous extract was freshly dissolved with distilled water to

sabdariffa also ini

make a concentration of 250 mg/ml and 1,000 mg/ml before administration to rats.

- The obtained solutions were clear and appeared to be red in color. The
solutions were thoroughly mixing at the time of drawing into gavage tube for oral
administration to rats.

- During the treatment period, body weight were recorded every 7 days, food

consumption and volume of drinking water were recorded every 5 days.
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2. Blood sampling for determination of hematology and clinical blood chemistry

At the end of the treatment, animals were fasted for 12 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.

2.1 Hematology

Hemoglobin (Hb), n%: (He \ cell (RBC) count, RBC indices (mean
S CH; mean corpuscular hemoglobin
concentration, MCHC), RB ite blood cell (WBC) count and
% differential WBCs werg

2.2 Clinical blood'chen

Alanine aminotransfegasel (A » s artate aminotransferase (AST), alkaline

phosphatase (ALP), total bilirubin, rgf:\t. abin, t tal ¢ ' , albumin, globulin, blood urea
FITEER 7

nitrogen (BUN), serum creafinig u.f' : triglyceride (TG), low density

Netely
lipoprotein cholesterol (LDL-C); hight'density lipdprotein cholesterol (HDL-C), glucose, uric
i

F

acid and electrolytes (calcium, sodit m um, chloride) were determined by Professional

3. Liver microsos

Rat liver microsomes were prepe o {0 the.&thod described by Lake, B.G.

(1987) with some modificatio

s AIUHINYNTNYING

1. 0.1M Phosplllyte buffer, pH 7.4 ¢ - v
o-SHRAN A W AP Bironoss
NazH‘O“, and 11.50 g of KCI. The solution was adjusted to pH 7.4 with NaOH or HCL

2. 0.1 M Phosphate buffer, pH 7.4, containing 20% v/v glycerol

3. 0.9% w/v NaCl

Procedure

1. After collecting blood samples, rat livers were quickly perfused in situ with ice-cold
0.9% w/v NaCl until the entire organ became pale.

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

3. The whole livers were weighed, cut into pieces, and homogenized with 3 times of its weight
by phosphate buffer, pH 7.4.

4. The liver homogenates were centrifuged at 10,000 g for 30 minutes at 4 °C, using
refrigerated superspeed centrifuge, to pellet intact cells, cell debris, nuclei, and mitochondria.

5. The supernatants were transferred to lgl acentrifuge tubes and further centrifuged at 100,000

g for 60 minutes at 4°C, using refrige!

ded with 5 mL of 0.1 M phosphate

6. The pellets (microsomal s sper
T—

buffer, pH 7.4 comy
kept in microtubes, I

4. Determinatio

mal suspensions were aliquoted,

\ e activity assays.

Liver microsoma
modified from the method o
Reagents
1. 2% w/v Na,CO,

2. 0.5 M NaOH

2% w/v Sodium citrat
1% w/v Cupric sulf
1 mg/mL BSA in 0.5 I\ﬁlao

Folin & Ciocalteu’s phenel reagent

LD CT DI LT 2T S

tubes in the ass?g (6.5 mL of reagent was required foggxch tube). This rgagent comprised 2%

o QR FIOTFOAD FR G b i

100: 1091 1 ratio, respectively.

=S e e
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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 (e
1 mg/ml BSA 0 50 100 150 200 250 300 (un
0.5 M NaOH 500 450 X% 250 200 (un

4. The tubes were allowed G0k temp erature mmutes Then, 200 LI of Folin

& Ciocalteu’s phen s, adde ach tube and immediately vortexed for a

AN N

minimum of 30 secon: 2 %‘ :
5. After the tubes were all d to Sta‘gi;é ."",' rature for a minimum of 30 minutes, the

F TR e .
absorbance of the solution was/fitezst ed by- ophotometer at 500 nm using the 0 |lg

AT OTR T
standard tube as a blank. o F AN / e )
Calculations '
Vi ' A
The average absorbance 2d against its amount of protein. The

best-fit regression line was drawn through the points The amount of protein in each unknown

sample was obtﬁw lﬁt rd curve. The protein
concentration wasqpressmmt oﬁﬂ or uﬁ d1vxI:|a?amount of protein with
the volu

TRTAS RN

Total CYP contents in microsomes were determined spectrophotometrically according
to the method of Omura, T. and Sato, R. (1964).
Reagents
1. 0.1 M Tris buffer, pH 7.4 containing 20% v/v glycerol
2. Solid sodium dithionite

3. Carbon monoxide
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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 4 ml diluted samples, a few grains of sodium dithionite were added

with gentle mixing, then 2 ml each was transferred to the sample and reference cuvettes.

4. The sample cuvette wa bbled-with o oxM(appmximately 1 bubble/second)
for about 1 minute, in{ n.the spe notometer again and scanned from

400 nm to 500 nm.

Calculations
Total CYP cont: ed-based ¢ N ance difference between 450
nm and 490 nm as well as m'. Using Beer’s law and an

6. Determinati

6.1 Alkoxyresorufin O-dealkylation assays

The ca ctiv tieﬁ m were determined by
measuring the rala{uﬂ :ﬂﬂﬂz jﬂ ively, using the method
of Burke er ﬁj Wodlﬁcanons
Re:agen’tsﬁl Wﬁ a d{ﬁ ‘1:57 ﬁﬁﬁ ﬁa% ﬁ )ﬁ

. 0.1M Tns buffer, pH 7.4
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)
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BR 1.515 mg was dissolved and made up to 10 ml with DMSO.
c) 0.5mM ER (MW =241)

ER 1.205 mg was dissolved and made up to 10 ml with DMSO.
d) 0.5mM PR (MW =283)

PR 1.415 mg was dissolved and made up to 10 ml with DMSO.

l

e) 0.5mM Resorufin (MW =2

Resorufin 1.175 mg up to 10 ml with DMSO.

NADPH regenerating syst
NADPH regenerating

NADP 0.76 and made up to 10 mith 20 mM K,PO,. The
0 Ml contained 1 mmol of

NADP)

b) 0.5M G6P,pH 7 .
G6P 1.41 g was dis ! ‘ , 0 ml with 20 mM K,PO,. The solution

pH was adjusted to 7.4 wif NaOH. (10 Ul contained 5 mmol of G6P)

¢) 0.3 M MgCl, p}
MgCl, 609974 sl with 20 mM K,PO,. The
solution pH v@adjuste 0 1.4'W! or aOH.@O U contained 3 mmol of

MgCl,) ‘a

0 o UHANNINYINT

G6PD¥as diluted to 100 unitg'per ml with 20.mM K,PO,, pH %4,(10 U contained

ARAFINIUN NI NETR L

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 Ll of this

mixture was used for microsomal preincubation and 10 Ll of G6PD was added to initiate the

reaction.

Procedures

For the final reaction volume of 2 ml, microsomal sample was diluted with 0.1 M Tris

buffer, pH 7.4 to measure out 300 |Lg of protein.
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2. The following solutions were added for the reaction preincubation
a) 0.1 M Tris buffer, pH 7.4
b) 0.5 mM Alkoxyresorufin 20 il
¢) The mixture of NADPH regenerating system 60 |LI containing
- 0.1 MNADP 20

0.5 M G6P 20 Ll

d) Varied volum ﬁemsiom containing 300 Mg of

microsomV / :
3. Three tubes were used fo 1 as a sample blank and the other

two were samples.
4. Each tube was preinci

5. The reaction was start ! LFof nple blank was added with 20 LI of

6. After 5 minute incubation, gact /as sto methanol 2 ml (gradient grade).
7. The fluorescence intensity was- orescence spectrophotometer using an
excitation wavelengthlof 556 nm and an emission wavelen:

2

d resorufin concentrations of

8. A resorufin standar C

0.002, 0.005, 0.010, l’
9. The procedu ?j ﬁ ﬁf in used in the reaction
(50, 100, lﬂw TJ m ﬂrﬁ)m n mixture). The liver
microsome was prepared iﬂa i iven phen ital at the dosage
of 8 3@ xﬁ:ﬁ ﬂaﬁ ﬁﬁm}j éd ). The reaction

was performed as mentioned above using PR as a substrate. Correlation coefficient )

0, 0.200, 0.625 and 1.250 nmol/ml.~

between amount of microsomal protein and fluorescence intensity was 0.9942 (Figure 31).
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 [Lg) used in the reaction. The units were expressed as pmol/ mg protein/ min.



6.2 Aniline 4-hydroxylation assay

The catalytic activity of CYP2E1 was determined based on the rate of aniline 4-

hydroxylation, using the method of Schenkman, J.B., et al. (1967). Aniline hydrochloride was

used as a specific substrate of CYP2EI1.

Reagents

§ &

10 mM Aniline hydrochloride

Aniline HCI 129.6 mg was di to 100 ml with double distilled water.

2. 6% w/v TCA
TCA 60 g was made
3. 20% w/v TCA
TCA 200 g was made
4. 1% w/v Phenol
Phenol 20 g and NaOH { double distilled water.
5. 1M Na,CO,
Anhydrous Na,CO, 106 g was _;’j £ with double distilled water.
6. 10 UM 4-aminop -(»
4-Aminophenol 0.0365 g were dissolved and B wich double distilled water,
This aminophenol sﬂion 0.1 ml was added into TCA la and made up to 250 ml with
double distilled water. ¢ s,
7. Napi regﬂriJgﬁJséJ (th &m INLANT
Procedures
LT ,5} Woal Gt i 'élel JHADHEAEE B o
of mi osome containing 5 mg protein, 500 [ of aniline HCI, 30 Wl of NADPH
regenerating system and Tris buffer, pH 7.4 gs to 1980 JLL.
2. All tubes were preincubated in a shaker bath at 37°C for 2 minutes.
3. The catalytic reaction was started by adding 20 [l of G6PD. For sample blank, 20 I 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.
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5. The solution was centrifuged at 3,000 rpm for 10 minutes. One milliliter of supernatant was
transferred to another tube, then 1 ml of phenol and 1 ml of Na,CO, were added to each tube
and mixed homogeneously.

6. All tubes were allowed to stand at room temperature for 30 minutes. The absorbance of the
mixture was measured spectrophotometrically at 630 nm.

7. For standard curve, 1 ml of each stand: inophenol solution (0, 2, 4, 6, 8 and 10 M)

ing anm microsomal protein used in the

e reaction mixture). The reaction

8. The procedure was verific
reaction (2.5, 5.0, 7.
was performed as i ! ation coefficient (r) between amount of

microsomal protei

Calculations

Rate of aniline i wa lcwla , dividing the amount of 4-
aminophenol formed (nmol)y'wi : of microson l protein used and 30 minutes of the
incubation period. The units w (pre . nol/mg protein/ min.

6.3 Erythromycin N—de ass

The catalytic ac d./on,the rate of erythromycin N-

v ) dli, G. (1992). Erythromycin

demethylation, using the‘me

| S
stearate was used as spec !-’ substrate of CYP3A
Reagents

ledehﬂtuﬂ (QW‘ELEJJ{I@M;)] 17

2. 20mMKPO pH 7.4

; mﬂﬂﬁﬁﬁﬂﬁlﬁ&m&ﬂ? NYIRE

Erythromycm stearate 0.1018 g was dissolved and made up to 10 ml with double distilled

p—

water.
4. NADPH regenerating system (The preparation was described in 6.1 )
5. 12.5% w/v TCA

TCA 12.5 g was made up to 100 ml with double distilled water.



46

6. Nash reagent

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

glacial acetic acid and double distilled water gs. to 100 ml.

Procedures

. To make a final volume of 1 ml micr

All standard and unknown samples were prepared in duplicate.

incubation, each preincubation mixture was

composed of microsome con in, 100 Wl of 10 mM erythromycin

stearate, 45 [l of NADP nM phosphate buffer, pH 7.4 gs. to

985 .

2. All tubes were preincu , h at for. 3 autes.

3.

. The absorbance of the @(ture Nz

N

\ e blank was added 20 mM

The reaction was st

phosphate buffer, pH 7

. After 10 minute incubatj ¢ ffeaction was stopped with, 500 W of ice-cold 12.5% w/v
TCA. o

. All tubes were centrifuged at pm for 3 mifutes. One milliliter of the supernatant was
transferred to another new tube. lﬁl (e reshly prepared Nash reagent was added to

Op otomgcally at412 nm.

. The formaldehyde standard gurve was construgted by adding 1 ml of formaldehyde standard

at concentratﬂ M&Lg}m"'ﬂ%’i 1%2} ﬂ::ﬁnl with 1 ml of Nash
reagent and ‘ xed homogeneouslyy The absorbgce of the miWe was measured
~a AR EN LN Y

The pr&:edure was verified by varying amouﬁt of microsomal protein used in the reaction (2,
4, ,6, 8 mg of microsomal protein/ml of the reaction mixture). The liver microsome was
prepared from phenobarbital-incuced rats given phenobarbital at the dosage of 80 mg/kg/day
intraperitoneally for 3 days (Soucek, P. and Gut, 1.,1992). The reaction was performed as
mentioned above. Correlation coefficient (r’) between amount of microsomal protein and

absorbance was 0.9835 (Figure 33).
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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 period.
The unit was expressed as nmole/mg protein/min.

7. Data analysis

¥
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