CHAPTER I
MATERIALS AND METHODS

Materials
1. Experimental animals
Thirty male Wistar rats weighingb 00-300 g were obtained from the National

N 1

Laboratory Animal Center, Mahigol URIVersity 45 ya, Nakornprathom, Thailand. Animal

Bangkok and acclimati ' \ e experiment. All animals were

allowed free access ;\ \&q\ d drinking water. Light / dark
od af\ \\:~\-o\ cle and 25°C, respectively.

whereas food consumpti KING water were recorded every 5 days.

yrat was recorded every week

1. Autopipettes (Gibson, F :

Centrifuge (Hettich

Fluorescenge spectrop
Y,

Metabolic shd i r bat
W

pH meter (Becrpan. USA)
-9

Poueﬁvwﬂﬂ'ﬁﬁﬂﬁpﬂeﬁﬂ ﬂﬁhomogenizing vessels

o o A Tl I

(Heidolph, Germany

ARSI YA

9. Sonicator (ElIma, Germany)

10. Spectrophotometer (Jasco, Japan)
11. Surgical equipments

12. Timer
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13. Ultra-low temperature freezer (Forma Scientific Inc., USA)

14. Vortex mixer (Clay Adams, USA)

3. Chemicals

Acetic acid was purchased from J.T.Baker Inc., USA.

Acetylacetone, 4-aminophenol, aniline hydrochloride, Benzyloxyresorufin (BR),

yde (37% solution formalin), glucose

- d
6-phosphate (G6P), glueese6-phospha fogenase (G6PD), methoxyresorufin

(Na,HPO,) and Trisma _Jfisg buichase \« ~\~\ Chemical Co., USA.

Ammonium acetate , Australia.

Carbon monoxide 5 iland.
Erythromycin steara \ aceutical Co. Ltd., Thailand.
Ethanol absolute and giyceftkwere ¢ m Carlo Erba, USA.

Hydrochloric acid (HCI ; gnesium chloride (MgCl,), methanol

(Gradient grade),' —______;____;;______— ----- ddium chloride (NaCl), sodium

hydroxide (NaOH i :'r'.' Sroacetic acid (TCA) were

i

purchased from Mer

By 2101101311 11111 e

Rosmarinic acid, caffeic acid aﬁd ursolic ﬁ:g ere obta)zlecia%m Medicinal Plant

el b3 o bbb od

Sodlum dithionite was purchased from Fluka Chemic, Japan.

Germany
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Methods

Preparation of O. grandiflorus aqueous extract (£9R 291¥NT¥AN, 2533 UAT UDYA ANE
ANNA, 2542)
1. Fifteen kilograms of dry powder of O. grandiflorus leaves and tips of the stems

which were gathered shortly before the flowering period were purchased from

xtracted two times with 800 ml of
boiled water followedsby466-m erfor15 minutes each.

3. The combined solutio! r*‘ on water bath until dry.

4. The O. grandiflorus & to fine powder and kept in a

tightly closed and mai

Chemical identificationg*(n
1. Preliminary test wit

1.1 Test with pat&

it

M0 grandifiorus was refluxed

i d and then evaporated the

b |
ﬁlet02 mi. . {

1.1.2¢ Reagent: potassiluh permanganate TS

Pl U &) B b d g vas s o

mi of water. The golution was bailed for 15 mingtes and allowed it to
Q) AT TR DK s
1.1.3 Procedure:
Two milliliter of the test solution was added with a few drops
of potassium permanganate TS. The solution was shaked well and

the color of the mixture was noted.
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1.2 Test with ferric chloride TS
1.2.1 Test solution:
The solution of O. grandiflorus was prepared in the same
way asin 1.1.1
1.2.2 Reagent: ferric chloride TS

One gram of ferric chloride hexahydrate was dissolved in

water to produce il g solution.
QU
12.3 Pre “

iliter; f the St Soltition was added with a few drops

olutlon was then observed.

2. Confirmatory tesiwith'th :.;-!5 o ic analysis
System of thin layer ch atography ’\

1. Adsorbent#Silig
2. Developing s
3. Detection: UV 2 .. oric acid reagent
4. O. grandiflorus me; jueous extract: 0.25 g of the aqueous

vias refluxed with 25 ml of methanc #or 10 minutes, filtered and
evaporatéa
'!

5. Test solutieh: 9.55 mg of O. grandiflorus metk e ol extract of aqueous extract

Ay J—

Reference solutions inclifded

q WA AS oA NEIAY

2. Two microliter of the solution of 0.12 mg/ml rosmarinic acid

3. Two microliter of the solution of 0.10 mg/ml ursolic acid
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3. Determination of potassium content in O. grandiflorus aqueous extract
Potassium content in O. grandiflorus aqueous extract was determined using atomic
absorption spectrophotometer.
1. Test solution: 0.3003 g of O. grandiflorus aqueous extract was dissolved
with double distilled water. The solution was added with 2.0 ml of nitric acid

and made up to 25 ml with double distilled water.

Air flow: 13.5

o B ol N

Acetylene flows

Effects of O. grandifioru
1. Animal treatment
Thirty rats we

P and clinical blood chemistry

atment groups. Each group
contained 10 rats as i

1. Control group: Rats mi/kg/day of distilled water for 30

days.

2. 0. grandifid ' offlly with 0.96 g/kg/day of
O. grandifie (s aqueous e ; 'r J

3.. 0. grandiﬂo group I "Rats™ were given- rally with 4.8 g/kg/day of

O. grandifiorus dqueous extract for 80rdays

EUEJ’JVIEJV]?WEJ’]ﬂ‘i

lower oral dosageg(0.96 g/kg/dﬁ of O. grandifigrgs aqueous extract
q&w’]sa%@% jda‘q{%ed’} Wn'}ta H chronic toxicity
(u’mqn ANTANNA uazAmz, 2542). This dosage regimen of O. grandiflorus

was approximately closed to the dosage (750 mg/kg, p.o.) that was found to
possess diuretic effect in rats (Englert, J. and Harnischfeger, G., 1991). This dosage
was equivalent estimated to 7 folds of the dosage recommended for traditionally

used in human.
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- The higher oral dosage (4.8 g/kg/day) of O. grandiflorus aqueous extract
used in this study was the highest dose used in a chronic toxicity study. Given orally
to rats for 6 months, this dosage of the extract was not shown to affect growth, food
consumption as well as did not cause any severe toxicity in rats (WDQR ANTANWA

UaTAUE, 2542). This dosage was equivalent estimated to 35 folds of the dosage

recommended for traditionally used in human.

2. Blood sampling for and clinical blood chemistry

At the end 0 nt, nin@ed for at least 10 hours before
anesthesized with di iood was drawn from left ventricle.

Whole blood samplgs” ised | al_assays. The remaining blood

N

Hematociit (1 Nemo i ) atelet count, white blood cell

(WBC) count, red#

mples which were used for
determining vari

2.1 Hematolog

it, red blood cell indices (mean
corpuscular volume, r',v?'_"" jpuscular hemoglobin, MCH; mean
corpuscular_Herog . MCHC), i 'f blood cell morphology and
%differenti od ‘. Professional Laboratory

Managementmrp Co., Ltd.
2.2 Clinical blood che

PIE THUNT WA Tumsories an

alkalineq'!)hosphatase (ALP), gotal bilirubin, direct bilirubin, tgtal protein, albumin,

’QQWW Bed Far e G0 sgrif] Eded) Bdo. oo

sodlum potassium, chloride and calcium), uric acid, total cholesterol,

triglyceride (TG), low density lipoprotein-cholesterol (LDL-C), high density
lipoprotein-cholesterol (HDL-C), and glucose in serum samples were analyzed

by Professional Laboratory Management Corp. Co., Ltd.
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3. Liver microsome preparation

Rat liver microsomes were prepared according to the method described by

Lake, B.G. (1987) with some modifications.

Reagents:

1. 0.9% w/v Sodium chloride

2. 0.1 M Phosphate buffer, pH 7.4
One liter of 0.1 M pt §er, pH 7.4 consisted of 1.78 g of KH,PO,,

9.55 g of Na,HPO,, olution was adjusted to pH 7.4 with

NaOH or HCI

3. 0.1 M Phosph 0% v/v glycerol

Procedure

1. Before remownQ e ot livers e quickly perfused in situ with
ice-cold @° ’ }‘\\,\ ‘came pale.

2. The livers A.u @ NaCl, and blotted dry with
gauzes. \\

3. The whole liver® ;-Tfi{" intd pieces, and homogenized with 3
times of its weight b7 oH 7.4.

4. The livei-homogenates were centrifuged at” 94890 g for 30 minutes at 4°C,
using ré : o{T et intact cells, cell debris,
nuclei, a y itochondria. ' i

5 Th ﬂﬁ % ge tubes and further
ﬂlﬁ (ﬁgj ?T ny:ljﬁ %C using refrigerated
ultracentnfu e.

%%mﬂ'ﬂ gmum;lnﬂm Hh 5mlof 0.1 M

phosphate buffer, pH 7.4 containing 20% viv glycerol. The microsomal
suspensions were aliquoted, kept in microtubes, and stored at -80°C until

the time of enzyme activity assays.
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4. Detemination of protein concentrations

Liver microsomal protein concentrations were determined according to the
method modified from the method of Lowry, O.H., et al., (1951).
Reagents:
1. 2% wiN Na,CO,
0.5 M NaOH

. 2% wiv Sodium citratg

N~ o s W N
—
4 R
g
<
O
=
°
3
9)

o eshly in a sufficient amount

for all tus®s | #sa ; \ ‘ ent'was required for each tube).
This reag oI v CO.,"0.5 M NaOH, 2% w/v sodium
citrate, and #% ate w\ tions in a 100 : 10 : 1 : 1 ratio,

respectively.

Procedures:
All standalre repared in duplicate.
- ;f
1. The fol ;vf.u; "’ e dard tube:

mi@ﬂﬂaﬂﬁwﬁ’lﬁ‘iiz "
WS DR ...

microsome were added and then mixed thoroughly.

3. Six and a half millliter of freshly prepared working protein reagent was

added to each tube.
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4. The tubes were allowed to stand at room temperature for 10 minutes. Then,
200 W of Folin & Ciocalteu’s phenol reagent was added to each tube and
immediately vortexed for a minimum of 30 seconds.

5. After the tubes were allowed to stand at room temperature for a minimum of
30 minutes, the absorbance of the solution was measured by

spectrophotometer at 500

sing the 0 LLg standard tube as a blank.
Calculations

The average aksOl @ was plotted against its amount of

protein. The best-fit regiession li ‘wa,,_,_, vi_through the points. The amount of
)y comparing its absorbance
against the standagd*ct ihe pre entration was expressed in a unit of

mg/ml or g/l by @iVidifigitsamaunt of proteinwithithe volume of microsome used

Total CYP conténts x ere determined spectrophotometrically
according to the method ef Omgia, - R. (1964).
Reagents: %= :

% X
1. 0.1 M TrisBuffe ycerol
'| u]

2. Sodium di F |on|te

L AUEINENI NGNS
0 mmsmw 1h [ EH

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.

3. Both cuvettes were placed in a spectrophotometer, adjusted to zero and

corrected to a baseline between 400 nm to 500 nm.
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4. The sample cuvette was bubbled with carbon monoxide (approximately 1
bubble/second) for about 1 minute, immediately placed in the
spectrophotometer again and scanned from 400 nm to 500 nm. The
absorbance difference between 450 nm and 490 nm was recorded.

Calculations:

Total CYP contents were calculated based on the absorbance difference

between 450 nm and 490 am & ¥ extinction coefficient of 91 mM'cm’.
Using Beer's law and Avas: a length of 1 cm, total CYP contents

were given by:

Total CYP conte

15 204 Mﬁis b

2. 20 MM KgPO,

ﬁ%ﬁ%‘i"l"&mﬁw g1n3

9.1 0.5mM MR (MW 227)

AR NI A oo
3.2 0.5 mM BR (MW = 303)

1.515 mg of BR was dissolved and made up to 10 ml with DMSO.
3.3 0.5 mM ER (MW = 241)

1.205 mg of ER was dissolved and made up to 10 ml with DMSO.
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3.4 0.5mM PR (MW = 283)
1.415 mg of PR was dissolved and made up to 10 ml with DMSO.
3.5 0.5 mM Resorufin (MW = 235)

1.175 mg of resorufin was dissolved and made up to 10 ml with

DMSO.

adjustéaito. 7.4 with HCI or NaOH. (10 LI

/ ’ mdeupto10m|wuth20mM

ha .ul ‘\ \ ,10'7.4 with HCI o NaOH. (10
contained 5 fimol JLGERY: | \

43 0.3 M MgCiEBE

_ ed and made up to 10 ml with 20
LaE-Solutich-pilwas-acusted10 7.4 with HCI or NaOH. (10

44GP‘D

ﬂ mwﬁ’WﬁWﬁ*’l m mM K,PO,, pH 7.4 (10

4JU contained 1 unit of G6PD)

LA Nive ey mi daal e
l, solutions was freshly prepared in the ratio of 1: 1. 1, respectively.

For the reaction volume of 1 ml, 30 LU of this mixture was used for

microsomal preincubation and 10 W of G6PD was added to initiate the

reaction.
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Procedures:

1. 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 LLg of protein.
2. The following solutions were added for the reaction preincubation

2.1 0.1 M Tris buffer, pH 7.4
2.2 0.5 mM Alkoxyreserufin 20 LUl

\\\ spension containing 300 Hlg

3. vefe usedfo w osomal sample. One was a sample

4. . eincubate 3 37°C shaking water bath for 2 minutes.

5, - ading 20 WU of G6PD. Sample blank was
edd pf G6PD.

6. Afte 5"—“ topped with methanol 2 mi

(gradgt grade). I
7. All tubesfwese centrifuged at.8,000 rpm for 10 minutes. The supernatant

FW ahededth bl b\ 2171713

he fluorescence intensity of E supernatantgwas measured by

Q w’]"ae’a?ﬁ@wpwwa 'a %rﬁr’}a\ B«elength of 556

nm and an emission wavelength of 588 nm.

9. A resorufin standard curve was constructed using the duplicated
resorufin concentrations of 0.002, 0.005, 0.010, 0.050, 0.200, 0.625 and
1.250 nmol/ml.
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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 ug) used in the reaction. The units were expressed
as pmol/mg protein/min.

Verification of alkoxyresorufin O-dealkylation:

The procedure wa

s ver : f.' Vanyi g amount of rat microsomal protein
used in the reactigg (50x100, 150 A of microsomal protein/ 1 ml of the

reaction mixture v osomes W prepared from phenobarbital-induced
rats given phegebarbitélér the! SANEGS ‘?\. Jumg/kg/day intraperitoneally for 3
days (Soccek & e 16 e/ . 18 The reaction,was performed as mentioned

et
Y ) \\
between amun ', groso . i’ i orescence intensity was 0.9934

above using b Strate. Correlation coefficient (1)

(Figure 35).

6.2 Aniline 4-hydr¢

The catalytic activity-¢ etermined based on the rate of aniline

ion,_tsing the method of Schentkman «J.B., et al. (1967). Aniline
N

hydrochlori :“;- a ',\.!.' P2E1.

J — {
Reagents:

AN ng. . .. e .
s ie ot el gt e

60 g of TCA was made up to 1 L with double distilled water.
3. 20% w/v TCA
200 g of TCA was made up to 1 L with double distilled water.
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4. 1% w/v Phenol

20 g of phenol and NaOH 40 g were made up to 2 L with double
distilled water.
5. 1M Na,CO,

106 g of anhydrous Na,CO, was made up to 1 L with double distilled

é@solved and made up to 10 ml with

double distilled Wa is @minophenol solution 0.1 ml was added into TCA

water.

6. 10 UM 4-aminc

15 g and magen6250 Miwith doubledistilled water.
7. . aration was described in 6.1)
Procedures
1. n or reaction incubation, each
osome containing 5 mg protein,

500 Lu I"of NADPH regenerating system
and Tris bulffer,

2. All tubes wereréineubatec er bath at 37°C for 2 minutes.

g, Th é—— J’ LU of GBPD. For sample

blank 'gn 0 H 7. 4'was u ,4 instead of G6PD.

' |

4. After thi‘ microsomal sam&ss were incubated for 30 minutes, the

ﬂﬂ% ‘w‘ H%ﬁ%sﬁ ﬁ] ﬂz6§, TCA. The tubes were

Qplaced on ice for 5 rr}nutes
q w IT rﬁﬂtﬂ rﬂﬁﬁ WE" qrﬂJﬁ One milliliter of
supernatant \Ammrred to anger tube, then 1 ml of 1% w/v phenol
and 1 ml of 1 M Na,CO, were added to each tube and mixed

homogeneously.
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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 standard 4-aminophenol solution (0, 2,

4,6, 8 and 10 LLM) was carried out instead of the supernatant in step 5.

Calculations:

min.

mount of rat microsomal protein
used in the Teactio icrosomal protein/ 2 ml of the
reaction mixture). Fheffea ion v as perforn ~.\ mentioned above. Correlation
coefficient (r2) l protein and absorbance was

0.9948 (Figure 36).

- .%l ed based on the rate of

erythromycin*W-demethylation, using the metho’ of Nash, T. et al., (1953) and

::;dﬂm1ﬁﬁlﬂrﬂyﬂ %’W ET;.IW‘T specific substrate of
RTRLAIALINIANLIAY.,

q
2. 20mMK,PO,, pH 7.4
3. 10 mM Erythromycin stearate (M.W. = 1,018.4)
0.1018 g of erythromycin stearate was dissolved and made up to 10

ml with double distilled water.

4. NADPH regenerating system (The preparation was described in 6.1)
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5. 12.5% w/v TCA
12.5 g of TCA 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 double distilled water gs. to

3 known sa @repared in duplicate.

100 ml.

Procedures:

All standard and'u

S™fhal volume Qmicmsomal incubation, each

preincubaéon aaiXitire ;:‘* ymposed. of microsome containing 4 mg of

protein 4100 4 VI, eryth cin stearate, 45 W of NADPH

regenerating/s ate buffer, pH 7.4 gs. to 985 LLI.

2. All tubes Werg if a h at 37°C for 3 minutes.
3. The reactig 5 LUl of G6PD. Sample blank was

added 20 m} ,p 7 .4'instead of G6PD.

4. After 10 minuteSincub eaction was stopped with 500 LU of ice-

cold,. 12.59

. ' s

:‘ 0 minutes. One milliliter of

the sd i ernate D anol 'J- new tube. One milliliter of
¥ A

freshly %repared Nash reag}nt was added to each tube and mixed

ARHINYNINYNT

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

Q W’ImﬁWﬂ w‘""j"ﬁm ﬂotometncally at

8. The formaldehyde standard curve was constructed by adding 1 ml of

formaldehyde standard at concentrations of 0.0156, 0.0313, 0.0625,

0.1250 and 0.2500 pmol/ml with 1 ml of Nash reagent and mixed
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homogeneously. The absorbance of the mixture was measured
spectrophotometrically at 412 nm.
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.

Verification of erythromyein A:

mixture). Liver mi pMmes, were \prepared. from phenobarbital-induced rats

intraperitoneally for 3 days

as performed as mentioned above.

&
. \\ of microsomal protein and

All numeric data_wetespreser ean + standard error of the mean

(SEM). One waytanalysis of varial nce (ANOVA) d-Student-Newman-Keuls test

Y
‘ of p < 0.05.

iF |

AU INENTNEINS
PRI TUNM NN Y
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