CHAPTER III

MATERIALS AND METHODS

Animal preparation

Male BALB/c-nude mice 8-10 weeks of age (National Laboratory Animal
Center of Salaya Campus, Mahidol University, Thailand) weighing about 20-25 g

were used. They were allowed to 1 k after arrival at the Animal Center,

Department of Physmlogy Fag ulalongkorn University before

nm?ls @.m a pathogen limited room

\ms the animals were housed

one animal per cage wit ilized wa d standard laboratory chow,

being used in the experim
where temperature was 2
and with a 12 hours lig eration, our experiments

were performed followi 1 > scientific use of animal

All animals were divided rando
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with 300 and 3,000 mg/ g BW of curcumin as foll
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(n=15) (n=15)
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Dorsal skin fold chamber preparation

In this study, the dorsal skin-fold chamber nude mice model was used to study
the growth and microvascularization of transplanted HepG2. The model of dorsal
skin-fold chamber has been used for the intravital microscopic investigation of skin in

nude mice over a minimum period for two weeks (Lehr ef al., 1993).

For the surgical procedure, animals were anesthetized (sodium
pentobarbital 50 mg/100 g BW., i 3\\

of animals was depilated, a

er implantation, the entire back

s steel frames were implanted

50 as to sandwich the extended-dou! .,4--» e r yeri_ . One layer of the skin fold

)

was removed in a circuls in diameter. The remaining

layer, consisting of epiden y striated skin muscle, was
covered with a cover slipfingogp dted nto one H‘“thc‘lframes (Figure 3.1). All

surgical procedures were peffosmed: d
o

fut
q w‘*‘m s m?r"r”"?r YrerTa 8

HepG2 human hepatocellular carcinoma cells, 30 pl of Hep G2 cells (2 x 10°
cells, viability 95-97%) were inoculated into the middle area of the chamber hole as

showed in the Figure 3.2.
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Area of HepG2 inoculation

(HepG2) were originally
C). Passage numbers for
HepG2 was between 2 5 ed. | ages were prepared at the

harmaceutical Organization,

r and HepG2-cur groups, the
500 or 3,000 mghchW of curcumin (Sigma
Chemical, US 994; Plummer et al.,

1999; Kawamoﬁﬁﬁiﬁ ﬁ‘m {gﬂﬁnﬁﬁmem In Con. and
HepG2 groups, e mice received aehicle (0.1%, DMSO). They econcentration of

o0 R T W Yl . 501

mice were daily oral tr ed by 20 ml o
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Control ' ,/ / day HepG2 inoculation
Figure 3.3. Microphotogjjﬁk

are of hssuk{he dorsal skin-fold chamber
(controM one day after HepG2

(stained with hematoxyli

=

inoculation. No remarkab t' ’eous ﬁé‘sue appear while the HepG2

section (right) shows positiy

Experimental Protocol

The experiments were erf&gg& da@ and 14 after vehicle or curcumin
treatments. On the day of experrrnpm‘,,mre’p %sthetrzed with an intraperitoneal

injection of sodium penﬁ)bar ital er was inserted into a

jugular vein for ﬂuores ence tracer apph,,." ion. & dorsal skin-fold chamber

was removed and skin arela around the chamber was ﬁxejdlwrth modeling wax on a

The tumoﬂnuﬂ '\R«lm Evln)ivw !ijk:' ﬁ ﬁawtal fluorescence
microscope mlkon Japan) equipped With a videoogmera (Son SIT68, Japan). An
e A SO L B TR

rhodamine ﬁ isothiocyanate-labeled dextran (RITC-dextran) (Sigma Chemical, USA)

plate.

was injected intravenously to visualize the intralumen of microvessels. The interested
areas within the tumor-bearing chambers were recorded using a video-recorder (Sony
SVT-124P, Japan).

The recorded videoimages were analyzed to calculated microvascular
parameters (neocapillary density and mean capillary diameter), using a digital image

processing software (Global LabllI).
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Figure 3.4. Schematic of a setup for intravital fluorescent microscopy of the dorsal

skin fold chamber microvasculature in the mice.
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Measurement of microvascular parameters
Neoapillary density (NCD)

1. From videoimages of each experiment, 10 videoframes containing clear
capillaries network were randomly selected.

2. Each videoframe, 7-8 clear window frames approximately 10,000 pixel size
(as shown in Figure 3.5A), was selected to determine capillary density. The window

frame which covered only capillary network with aware the large vessels was selected

to avoid the artificial result. / ;
3. Each selected w1ndok @ and maximum pixel within the
capillary were determined. m

automatically calculated b
4. The ratio of the

pixels within the sele€ted

ersjf p1 d within the capillaries were

percentage, using the “

P ey V41 A
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Figure 3. Q\iﬁx’%@ ETIEI bl VEIA S, i

was selectea randomly from videoimages of each experiment (A). The “Histogram”

I

functional tool, which used to calculated the percentage of neocapillary density (B).
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Using the above procedures, we defined the NCD as follows:

NCD = (Number of pixels within the capillaries) x 100 (%)
(Total number of pixels within the selected area)

Equation 1

Based on the recorded videoimages, the CD was evaluated, and expressed in
the percentage. Fro each mouse, the CD was measured at 70-80 window frames to

provide the average level at different periods after the inoculation of tumor cells. The

CD level was used as an index of anglo'gy*f//

Capillary diameter sur d\ with a Global Lab device. After
stabilization, a single capi :
observation. By using
confine within the sa

micrometer (um) was calc

frames.

=00:00:03

Mean capillary diameter = X1y1 T Xay2 + X3y3
3

Figure 3.6. Method for measurement of capillary diameter



Tissue blood perfusion

Blood flow perfusion of an area of tissue within the dorsal skin-fold chamber

(Figure 3.7A) was measured using a Doppler flowmetry (Model ALF21, USA)(Figure

3.7B) with a probe (1mm diameter)(Figure 3.7C). The measured value was expressed

in arbitary unit (AU). For each mouse, the blood perfusion was measured at 10 points

(avoid large vessels) within the dorsal skin-fold chamber to provide the average level

at different period after the inoculation &Jt;%/yells.

-__"____’

2

Study arca

Easer Dropper
Flowmeter

Figure 3.7. Measurement of tissue perfusion by using a Doppler flowmetry of an area

of tissue within the dorsal skin-fold chamber
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- Enzyme Immunoassay (EIA) for Serum VEGF

Blood sample obtained from the cardiac puncture was collected in a
microcentrifuge tube and allowed to clot for half an hour, after v|vhich it was
centrifuged at 5,000 rpm for 10 minutes. The serum was separated and stored at -
20°C until analysis for VEGF was performed. This assay uses the ChemiKine’s assay
system. ChemiKineTM Mouse VEGF

it, (Chemicon International, Inc., CA) is a
“competitive” enzyme immunoassay (BIA easures the total amount of the
VEGF in serum. With theé = , precoated goat anti-rabbit

antibody plates are used i : : complex in each sample

consisting of rabbit anti- v ib y, standaid VEGF or unknown, and
biotinylated VEGF. The competitive ligand), and or
VEGF in the sample com ci 1 inding sites. Therefore,
as the concentration of V s ’q;'l eases, the amount of biotinylated

£ )

; , L) )
and an ensuing chron‘fﬁenlc stbsfrate reaction

uses a two-step color

generating system. In this system, aikaline phosphatase dephosphorylates NADPH

(substrate) to NADH. factor, which activates a

cycling redox reaction drlven by alcohol dehydrogenase and diaphorase. The latter
reaction forms a nﬂf‘ s light at 490 nm.
The amount of gjg(gcjign ea(ﬁample 1S compar:Jto :?';GF standard curve
which demo ]ﬁ's' (OD) and
cytokine ac e rjoall e.the E:gjg\e%rytjower the cytokine ccacentratlon in

the sample. Each standard and sample was assayed in duplicate. The minimal

detectable amount of serum VEGF by this kit is 0.49 ng/ml, and the maximum

undiluted amount detected is 500 ng/ml.
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The condition of serum VEGF analysis, a standard curve was generated by 6
. serial concentrations of 0.49, 1.95, 7.81, 31.25, 125, 500 ng/ml from Lyophilized
Standard. The following protocol recommended by manufacturer was used to make

up the kit standard in the serial dilutions.

1. Label 6 12x75 test tubes #2-6 and 0 dose (#7). Add 750 pl of the
diluent to the 6 Standard tubes.
2. Reconstitute the VEGF Sta dard with 2,000 ul of the diluent and

Imtlal(:l;;)lume 2000 m 750 750 750
Concentratlonﬂ u EJ q Vl EJ ﬂ j w 8§J I] f1]95§ 0.49 0
q ﬁmmn‘im wwwmaa

Figure 3.8. Serial dilution of VEGF Standard.
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VEGF Assay

The experimental protocol as performed by the sequential step as
following:-
1. In duplicate, dispense 100 pl of the standard #1-7 into their
designated wells.

2. For each individual mple add 100 pl of sample + 100 pl of

licate, to each of the designated
ed serum sample preparation.

3. i : of feconstituted mouse VEGF Con]ugate into

‘ ext step.
\

ctad b | ,«"y

,/!L
>

4. : | d rabbit anti-mouse VEGF
polyglon; " =-r.:' \-\\‘ vell, Seal plate with acetate
plate géals :.w.»\\ incubate for 3 hours at

\
4 16 7 1 atelsealer and wash the plate 5 times. A

e i extremely important to reduce

~€Nh3

nel pipette to fill each well

e _wash buffer. 4 ‘ k and blot the plate.

eQa of 4times. Dispense 250 pl of
e

wash buffer a fifth tlme and le plate soak for 10 minutes.

f ‘mﬂ‘ﬁ PR R oyl v any excess
LS G vigla o) i

temperature for 30 minutes.

7. Gently remove the plate seal. Wash the plate 5 times similar to
describe above in 5.

8. Dispense 200 pl of the color reagent solution into each well.
Incubate for 20 minutes at room temperature.

9. Read the plate at 490 nm, when the Optical Density (O.D.) for
“0 dose” reached 1.6. Dispense 50 pl of stop solution at this
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time into each well, then O.D. was determined throughout the

plate.

The serial VEGF standard concentrations and the corresponding O.D.’s were

demonstrated in Table 3.1.

Standard VEGF
Concentration 0.49 1.95 7.81 31.25 125 500
(ng/ml)(x) |
log (x) 0310 ji f 0893, | 1495 | 2.007 | 2.699
oD 5 | 1519509435 | 073 | 0.4245
Table 3.1. The opti _ standard concentrations

N

To make the VE rd clifve,%no vil concentrations of VEGF are plot

‘ ) I\ he linear scale (Y-axis). The
standard curve shows an inve elationshi een VEGF concentrations and the
corresponding O.D.’s (absorbangi ‘%-. -‘u s, the greater the concentration of
VEGF in the sample- :___.___________.__._=:_;___.__._._.. olor is observed. The
concentration of VEG V' -fe’1~ om the standard eqation

!
of log (x) = 3.508-1.952 J! as shown in igure 3.9, J

ﬂﬂﬁll’i]ﬂﬂﬂﬁﬂﬂ’]ﬂ‘i
ammn'ﬁm AN Y
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Determination of COX42 P (ﬁ@; ,;' sing Western Blot Analysis
) s .‘.. -_qf" ‘ |
Protein Extraction .00 - 0
Tissues sample W- shamber were excised and

I‘ ]

l . .
fragmented with medi ~ zed scissor on ice block, contaifiing homogenization buffer

(50 mM Tris uﬂ ‘“ 0 with 10 mM
Phenylmethylsul@ ﬁmzn rET ijeupeptin) Then,
?;fg;of:;ﬁfﬁ )T:a qnﬁ ‘Qszﬁj\ljx ﬁ ,11 ﬁwgﬁoﬁﬁﬁr rotated at

Homogenates were centrifuged at 3,500 rpm 4°C for 40 minutes to remove
tissue debris. The supernatant was collected and aliquot into sterile microcentrifuge
tubes, kept at -80°C until used. All samples will be further assayed for the amount of

protein and Western blot analysis.
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Protein Assay (Lowry Method)

Principle

The protein content was determined by using Lowry method (Lowry ef al.,
1951). The Lowry method for determining protein concentration is essentially a biuret
reaction that incorporates the use of Folin-Ciocalteu reagent for enhanced color

development. The Lowry procedure is more commonly used in research applications,

100% correlation to the original Lo VI / as: ecause it is ten times more sensitive
than the biuret reaction. In the Low in is first treated with alkaline
copper sulfate in the prese «-...,. ‘ '&ation” is then followed by
addition of the Folin—phemﬁ-—' is be x d {hat'the enhancement of the color

radentate copper complexes
acid complex (Mo /W™,

cagent yields a blue color read

reaction in the Lowry
transfer electrons to the
Folin phenol reagent).

at 750 nm.

1. Solution A (alkaline t _ rate rea
NaCO3 &

oQ

500 ml

: Soluﬂﬁwwwswmm
qﬂ“ﬁmﬂﬁmummmﬁ’a

Solution A : Solution B = 50: 1
4. Solution D (1 N folin phenol reagent)
2 N folin ciocalteu phenol reagent : DW =1 : 1
5. Standard protein solution
BSA 1 mg/ml '
Range 10-100 pg/ml
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Procedure

Five standard dilutions in duplicate (10, 25, 50, 75, and 100 pg/ml) were
prepared by dissolving the stock standard BSA solution (1 mg/ml) as indicated in
Table 3.2.

BSA DW BSA
Tube
(ub) | (1)) (ng/ml)
1 " 0
2 10
3 25
4 50
5 74
6 100

ep eparation

AR 0, 75, 100 pg/ml) were prepared
mg/mi)agindicated in Table 3. 0.5
\‘ (DW) were added into
the clean 13 x 100 mm t ' tubes. Then 5 ml of solution C'in each tube was added and
mixed by vortexi gj\ t 30 minutes. After
that, quickly adﬁ aij ﬁ m ﬂ ﬁ%ﬁﬂ‘ ‘Ej ﬂi}l d immediately, and
allowed to stand 3 minutes at room femperature.£he absorbancerof each solution

was read g hord 7D ol rédpent bk b it uvercs. The

linear regregsion equation of a standard curve was used to calculate the concentration

by dissolving the stock

ml of each standard diluti

of protein in each sample.

Western Blot Analysis

Immuno-blotting is a widely used and powerful technique for the detection
and identification of protein using antibodies. The process involves the separation of

sample proteins by polyacrylamide gel electrophoresis (PAGE) followed by the
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transfer of the separated proteins from the gel onto a thin support membrane. The
. membrane binds and immobilizes the proteins in the same pattern as in the original
gel. The membrane (or “blot”) is then exposed to a solution containing antibodies
that recognize and bind to the specific protein of interest. The antibodies bound to the
membrane are detected by any of a variety of techniques, usually involving treatment
with a secondary antibody.

1. Separation of Protein (Sodium Dodecyl Sulfate-Polyacrylamide Gel

Electrophoresis : SDS-PAGE) \' / ///

The most widely ust for'flual lysis of a protein mixture is

SDS-PAGE using the buffer s 70). With this method, it is

possible to determine both thefusityand elati lecular weight of an unknown

electrical field through p i fhefgel matrix 2 e}iqra”d based on molecular size

after sample proteins are sglt inutes in the presence of

T reAly

anionic detergent, SDS det - d’n(}\:ZM 1 (2-ME). The 2-ME is a
disulfide reducing agent, and 7 s holding together the tertiary
structure of the protein. The amomcﬁBS d fergent binds strongly to the protein thus

polypeptide chain coated with negatively char inodlecules. The binding

-

efficiency of the SDS iggener'gi]]— _—
residues. Under this conditiops,the polypeptide ehains are unfold and assumed a rod-

like structure ancﬁia%%}t@ %r%:] m\flﬁnw E}%ﬂt@arge to mass ratio.

Then proteins move through a polyacrylamide gelar..natrix toward the anode. The

e G SN R

an electropHoresis apparatus. Separation is determined by size and therefore when

—
nolecule @r every two amino acid

compared to standards of known molecular weight, the relative molecular mass can be
estimated. Purity is determined by the presence of a band associated with the desired
protein and the absence of bands associated with contaminating proteins.

The SDS gel is comprised of a main separating gel and a stacking gel. The
proteins, which have been mixed with a loading buffer, containing an ionizable
tracking dye bromophenol blue, are loaded into wells formed in the stacking gel. A

current is passed through the gels and the proteins migrate through the stacking gel
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and are concentrated into a solid band at the separating gel. When the proteins enter
into the separating gel, the negatively charged protein-SDS complexes migrate toward
the anode. Their migration in the gel relative to each other is the same based on their
uniform negative charge. Separation, therefore, occurs as a result of the molecular
sieving properties of the gel. The larger the protein, the more its mobility is retarded
by the frictional resistance of the gel the smaller the molecule the further its mobility
in the gel. The bromophenol blue is completely unretarded in the gel due to its small
size relative to proteins and it is thus used to monitor the progress of the
electrophoresis. The current is tu x&) yw the tracking dye has migrated to
bottom of the gel. The gel is ﬂthe plates and the stacking gel
discarded. The separating gmﬁned-by s in a solution of Coomassie
Brilliant Blue for a few h

g overnight to remove the

\b vi?lbl\a‘blue bands on a clear
4% a

unbound dye backgro

background.
<@
1.1 Assembly o \

!l'"".}. ‘

the gel. While this is 3appemng, o sef up"fthe sa% giates for castmg the gel

bottom corners, measuring 10 x 11. and orﬂinner is the same size but

with a notch 1.1 cm deepdmglo 4 cm longl;parated by plastic spacers of equal

thlckness(OSrnnﬂ UEJ'JWEJV]:J‘WEJ’]ﬂ‘j
ﬂmﬂ"ﬁ'ﬂfﬂmﬂlwq'}]'ﬂﬂqﬂ t)

The polyacrylamide gel was prepared using N,N-methylenebis
acrylamide as cross-linker in the amount corresponding to 2.6% of the weight of
acrylamide. The separating gel of 7.5 % acrylamide (see Appendix A) was carefully
poured between the plates so that it flows down the slide between plates and fills from
bottom to top with no air bubbles. The comb adjusted the height of the separating gel.
That height of the gel should be approximately 1 cm below the bottom of the comb.

The polymerize was allowed to incubate at room temperature for at least one hour.
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After the separating gel is solid (polymerize) then the 5% stacking acrylamide (see
Appendix A) gel would be prepared. The water was drained off and the excess liquid
was removed with a piece of Whatman 3 MM paper. The correct comb (number of
wells, thickness same as spacers) with ten teeth was immediate gently inserted
between the sﬁrfaces of lower gel to create lanes for adding sample. It should be
made sure that‘no air bubbles form around the teeth of the comb, as they will impede
the migration and separation of the proteins. Then leaving the gel for one hour at

room temperature prior to electrophoresis was performed. '

The samples
adding sample buffer (see
blue). Heated the samples
performed to denature p
loaded on gel. Unused s
The markers do not need to

biotech company, UK.

2. Electrophoresis

After polymerizata'x i;_comp l mples (IOQL/Iane) were load up into
polyacrylamide gel as destribed by Lae Qm Ej 10 pl of COX-2 protein

standards (0.125 ﬁidu&k % ql(f] &J mﬁ) m aemlcal USA) was

added to separate ?Janes. The electrophoresis apparatus was attached to an electric
pove s YLV o 5119 V) B 20 it
dye front rédches the bottom of the gel, approximately one hour. Then the power
supply was turned off. To make the orientation of the gel, a corner from the bottom of
the gel was cut. After that the gel from the glass plate was transferred to a staining

dish or buffer for transfer protein to membrane.
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3. Staining and Destaining

Polypeptides separated by SDS-PAGE can be simultaneously fixed with
methanol : glacial acid and stained with Coomassie Brilliant Blue (R-250, Sigma) (see
Appendix A). The gel was covered with Coomassie staining solution and placed on
the shaker and allows the gel to stain for at least two hours. Decant off the dye and
add destaining solution to cover the gel was performed. Excess background stain was

removed by soaking the gel in several changes of destaining solution (see Appendix

A) until the background color was clear. " ay take several hours. The proteins

3
will appear as dark blue bands
i‘.‘.‘:_;
4. Drying
When destaining

transferred onto a cellop

should be large enough to
accommodate all of the gels ¢ 16D fif': . same time. Then seal around
the gel with clamps. Gently s ,o’q};l%?:ﬂt - ‘ .-_;f:-.;r::.; s between sheet|s, which will
interfere when drying. Leave the g&'@o ru=:v-f mperature for overnight.

e T SR

S. Molecular
The molecular welglgt of an unknown te1n was estimated by comparing its

mobilities of knmﬂ S%d(%li!gu‘% El} %?ewc%jaﬁ}ﬁ §ve was constructed

by plotting the rélative mobilities of standard proteln markers Versus their log

molecular Wm %J:l
Reﬁve mobili the polypepti es was calculated according to the

following formula,

Relative mobility = Distance of protein migration

Distance of dye migration

The standard protein marker used in this study are the High Molecular Weight
Calibration Kit for SDS electrophoresis composing of Myosin, 220 kDa ; op-
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Macroglobulin, 170 kDa ; B-galactosidase, 116 kDa ; Transferin, 76 kDa ;and

~ Glutamic dehydrogenase, 53 kDa. The standard curve is illustrated in Figure 3.10.

Molsculor Weight ¢ X 04,

30
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a6 N o o

¥
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. ox-Macroglobulin

slutamic dehydrogenase
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£235
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i
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e || M
asilih
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Figure 3.10. A calibratiénurve for molecdldr w ﬁn estimation by SDS-PAGE

AULINENIN

6. Immun%'blottmg Technique

AR ANT I UAIINYA Y

In this study, immunoblotting was used to detect the separated protein in SDS-

PAGE. Western blot analysis is the most commonly used immunochemical technique,

which is Towbin, in 1979, developed for studying protein function and localization.

Unlike the blotting techniques of Southern and Northern, which are transfers of

nucleotides.

In a Western blot, proteins are electrophoretically separated on an acrylamide

gel, and then transferred to a membrane detected with one or more antibodies. The
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antibody detection technique may be direct (an enzyme-conjugated tag-specific
antibody) or indirect (first with an unconjugated tag-specific antibody, and with an
enzyme-conjugated antibody). Then suitable enzyme substrates must produce a signal
on the membrane at the site of enzyme-conjugated antibody by chemiluminescent
(signal recorded on X-ray film) or chromogenic visualization (signal recorded on the

membrane). In this study, COX-2 antigen extract was used as an antigen source.

6.1 Transfer Protein

[
After electropho@n&\)%l was transferred into transfer

buffer (see Appendix A).-=Cul 2T e sheket yhdene difluoride (PVDF)

membrane and two sheet of Wihélmian \ to the size of the gel to be
transferred, cut off the lower sghifcomne : Pwne to identify the gel and
membrane orientation, a St be prewetteds solute methanol for a few seconds,

rinsed in DW. Sponge

3 MM paper, and gel were

immersed in a box contdinix ble a sandwich of the

3 MM paper, and sponge. Bg ca\‘t;e';"a: exciude any air bubbles between layers,

which will interfere. The sandw1ch"w? p] ced tween support pads provided with

2 -;

_rr"_',

volts. Then a current paged at i ¢ gel, @ich causes the separated

proteins to electrophoresisgout of the gel apd into the PVDF membrane. This

membrane is calﬂ HCE’J ’}ﬂq Hn%rﬁh%&}:ﬂ iﬁremoved from the

sandwich and rinséd briefly in TBS (se& Appendix 12 The membrane can be stored

o o QRN AR LA YA Dl

proteins transferred, or used directly in the next step (blocking).
6.2 Blocking

The sensitivity of Western blotting depends on reducing background of
nonspecific binding by blocking potential binding site with irrelevant protein. Place
the PVDF membrane in a container, and add blocking solution (see Appendix A)

incubated for two hours at room temperature with gentle agitation on a platform
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shaker. After blocking, the membrane was washed 1 time 15 minutes, the 4 times 10

minutes with 80 ml of TTBS (see Appendix B).
6.3 COX-2 Antibody Detection

The dilution of the primary antibody was prepared in TTBS with 0.5%
BSA. For COX-2 detection, Rabbit anti-COX-2 (murine) Polyclonal Antibody
(Cayman Chemical, USA) at 1:1000 was used. Then the membrane was placed in a
heat-sealable plastic bag. It was allo; r\ 10 ml of primary antibody solution
and incubated overnight at 4° “’Aﬁm‘ inc )e plastic bag was cut and the
primary antibody solution deed-ﬂ Wa@e membrane were performed

with 80 ml of TTBS in the 45 minutes W-‘-@g minutes for 4 times. The
‘}.‘ . .“‘l" N _.t . .

antibody solution. Then

the membrane was moved to a con,taﬁ vya 80 ml of TTBS once 15 minutes,

4 times 10 minutes, and‘:li time 60 rmnutes Gnth genﬂml 1 on a shaker.
'T -

6.4 Enhan_yed Chemilumi CL) Detection

i 2:0) %;@%w ‘%;% gmiting onsradioactive method

for detection of “immobilized antlgs.ns conjugated directly w1th HRP-labeled

i TR IR T TN = -

luminal hastbeen widely used in chemical analysis and extensively studied. HRP is

often used to catalyze the oxidation of luminal in the presence of hydrogen peroxide
(H20,). Immediately following the oxidation, the luminal is in an excited state, which
may decay to the ground state via a light-emitting pathway.

ECL solution (see Appendix A) by combining solution A and solution
B sufficient to cover membrane (use 5 ml of each solution per membrane) was
prepared. In dark room, drain excess buffer from washed membrane and place

membrane in a fresh container. Add the detection reagent directly to the membrane
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on the surface carrying the protein; do not leave the membrane to dry out. Incubate
for a few seconds at room temperature. The excess detection reagent was drained off
and the membrane was gently placed, protein side up, on a piece of Saran Wrap. A
piece of Saran Wrap was placed over the membrane, smoothing out any creases of
bubbles that may develop between membrane and Saran Wrap. It is necessary to
work quickly once the membrane has been exposed to the detection solution. The
membrane was placed, protein side up, X-ray film cassette. The lights were turned off

and a sheet of autoradiography film 18 x 24 cm (Hyperfilm™-ECL, Amersham

on the top of the membrane, the
1§ depends on the amount of target

2 __J
merane may be re-washed

Pharmacia Biotech, UK) was careful

cassette was closed and exposed for fe
protein on the membrane.

with TTBS and re-detecte

7. Image Analysis
For data analysi esponding to COX-2 was

analyzed by quantitative i Lab Image/2 software (see

Appendix II).
Global Lab Image/2 (Gm an ( riented sc1ent1ﬁc imaging software
product that powerful,.expandable, able te of cont 'i ng areas, and improved
W

precmon in measuremef

COX-2 bands. Results spreadsheets and expressed

in percent compaﬁd with dsm% gJ)V] j W EJ ,.] ﬂ ‘j :

7. 1 mage Requirements

ARI1ANN TN URNAINYAY

The followings are the recommended requirements for using GLI/2

Histogram tool to quantitate

program : scanJet 6200C scanner (Hewlett Packard), CD writetable, picture 1200
dpi.BMP or JPEG files.
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7.2 Step for quantitative COX-2 band

In this section, an example shows how to quantify COX-2 band by
using GLI/2 program.

1. Begin by starting new View port (if its not open). From the file menu
select New view port or from the Toolbar, select ﬁ icon.

2. Next step will be opened a File Manager Tool. In the following

example is the ima 'ﬁ\a ,} estern blotting of COX-2 standard
(Figure 3.11), S ‘/,/.J

Figure 3.11. The image filé efWestern blotting outcome of COX-2 standard was

I O TS T RS

L
Y
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Figure 3.12).
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Figure 3.13. The newly activated ROI turns red

5. Open the Histogram Tool as described in detail in Appendix B

(Figure 3.14). Click Add Histogram button to add a histogram to
the graph (see Figure 3.15).
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Figure 3. 14 her analysis.
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Histogram
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Figure 3.15. “Histogram” for analyzing digital image of COX-2 band

6. Select the Function Menuw/Show statistics (Figure 3.16)
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Figure 3.16. “Histogram” can perform the analysis.

The statistic values (Figure 3.1 e calculated with regard to the range of

pixel values. Then record Mean value pixel value in the selected range)

for set specifying of the max imum ¢ at appropriate for this image

. «Total # of Pixels

Mean Value

18ulation

0

7. Create a regtangle cover each/COX-2 band (Figure 3.18).

AUEINENINEIN

Figure 3.18. Demonstration of the created rectangles for every bands of COX-2
standards.
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8. Open the Edge Finder Tool at mention below (Appendix B). Click
in the viewport on the image COX-2 standard with left mouse button.
Image COX-2 standard is now active viewport, then click input image
(A) to load image COX-2 standard as input image (Figure 3.19). Select
the first rectangle ROI that wants to generate edges by click inside ROI
to activate it (turn red) (Figure 3.18). Select the Activate Threshold

Controls (B) check box and use the Maximum (C) and Minimum (D)

slider controls to adj threshold limits. The upper limit is equal

Mean value of His ig in step 6 and lower limit is O value.

o s B

U BRI WERA S
LN el i-m -

Then activate another rectangle ROI and click Find Edge, repeat this
step to all rectangles ROI (Figure 3.21).
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Activated 1%

Rectangle i‘ “

ROI (red)

Figure 3.21. The imag }r F Western blottin, :,OJ DX-2 standard was used
and analyzed by Tool E@tha within all ngles R OI.m

i @Z? Tan '52?‘21‘1 [ A
W"‘im’ﬁﬁ“ﬁffﬂmwmaa

Activated 1% ]
Edge ROI (red) .

Figure 3.22. The activated Western blotting of COX-2 band after defining the edge
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11. Click Add Histogram, then histogram was created using the first
Edge ROI from image COX-2 standard (Figure 3.23).

standard.

12. Sel on(MdnudShow Shiidtics (Figure 3.16), then the
result is Pixel After that the result of all
selected hi A (curve data A atistics data) can send to the
Excel spreadshcet by select t/DDE Transfer/Send Data to Excel

Figure 3.24. The histogram functional tool (Transfer), which was used for transfer
histogram data (curve data and statistics data) to the Excel spreadsheet.
13. Repeat steps 10-12 for all Edge ROI from image COX-2 standard.
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7.3 Standard curve of COX-2 protein.

COX-2 protein level was evaluated by Western blot analysis. An
intense band developed on, from gel, transferred PVDF membrane, and exposed to
ECL films was scaned (scanJet 6200C scanner, Hewlett Packard), and quantitated
using an image analysis (GLI/2 software, area x density of band). To optimize the
condition of COX-2 analysis, a standard curve generated by five bands from one gel

made with serial concentrations of 0.0625,0.125, 0.25, 0.5, 1 pg/10ul from dorsal

skin fold tissues. It was found to be line A Eide range (Figure 3.25). Positive

use as correcting factor for each

S un in
run. — ——
The linea { vatior m\=“&5x +267.67 with highly
. Ty . .kh\

¢
Figure 3.25. Th r%ﬁc%r%@%%ﬁﬁ},ﬂ,ﬁugﬂo;ﬂ) of COX-2
d |

from one gel
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Number of pixels within the selected intensity range (#selected)

pg 0.0625 | 0.125 | 0.25 0.5 1

No.of pixels
(#selected)

273 362 737 1099 1604
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In each Western blot experiment, 10 pg of protein per well were used. Sample
. of HMW marker, positive control (0.125 pg/10pl), and tissue extract from each
sample were together applied for every experiments. Then image analy‘sis were used
for evaluate the number of pixels for each COX-2 band as described previously.
Calculation of COX-2 protein in each sample was evaluated from the standard

equation of y = 1412.5x + 267.67 as shown in Figure 3.26.
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Figure 3.26. Standard cuge for optlmlzed condltlon COX- @protem level. Correlation

between serial c WW of pixels within the
ﬁl‘l"m‘ﬂ iR i)

selected mtensny range (
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- Histological Examination

At the end of the experiment, the specimen of tissues in area within dorsal
skin-fold chamber were fixed in buffered formalin. The section was stained with
Hematoxylin and Eosin (H&E) staining. Therefore, the tumor growth were confirmed
by the Pathologist (HI-TECH PATH. LAB).

Data analysis

All data were presented™as 1eans and “,,\ of mean (SEM). For
comparison among groups Ani 1e-way . ana Y 1s of variance (one-way
ANOVA) was used and the diffefeices'in paifs of means.among groups were made by

LSD test. The relationsHipsbeifvebn Eapillary density, and COX-2 and VEGF, and

linear regression and Mode ve. I he statistical | obability (p-value) was less

than or equal to 0.05, the diffefénogs ere C0 ed to be statistically significant.
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