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APPENDIX

I. Ascorbic Acid (Vitamin C) Chemistry and Biochemistry
Ascorbic acid (C¢HgOyg) is water soluble, hexonic sugar acid, with a
molecular weight of 176.13 Ascorbic acid is synthesized from glucose in

most animals. N \\‘ '///

Vitamin C refer comp at exhibit the biological

activity of ascorbic aci ic acid and its oxidized

| ) Nn from ascorbic acid
corbate ‘radieal). This form of the

electron. The removal of

form, dehydroascorbi
yields semidehydr
vitamin is a free radi
midehydroascorbate is

an intermediate in this/Co ersupt} p way ydroascorbate reductase

requires glutathione (GS )-as-_ﬁou ce of reducing power. Both ascorbic
acid and dehydroascorbitff’ﬁaﬂ‘ h The latter

compound may bie —-———— ---------- fic| acid. Diketogulonic

acid has no blologlc@actl it

‘ ¢ o s
II. Plasnra as@rﬁﬂi&dﬂ&%tﬁnﬂ EJ ﬁ] ﬂ i
In the resent study, af specific emzymatic sp hotometric
WL G KRR faTK L alak LTV
1nd1rectly by measuring the absorbance at 593 nm of a reaction product, a
complex of ferrous ion and 2, 4, 6-tris (2-puridyl)-s-triazine (Fe*-TPTZ).
Ascorbic acid is specifically quantified by pretreating one of a pair of

replicate samples with ascorbate oxidase , to oxidize the ascorbic acid ,

then reacting both samples with Fe*-TPTZ and measuring the difference
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between the asorbancesat 593 nm of the treated and untreated samples

(Liu TZ et al. , 1982).

Table 14. Procedure for Enzymatic-assisted plasma ascorbic acid

determination.

Material AA oxidase AA oxidase
Treated tube Free tube

Unknown plasma or (standard and 0.1 0.1

controls)(ml) ‘ ,//

AA oxidase working sol& é 005 | @ -

H,O (ml) 1. -~ 0.05

Vertex-mix gently a 37

a waterbath for 15

Acetate buffer , pH 25 2S5

TPTZ Solution (ml) 15 0.15

FeCl3-6 H,O Solution (ml) 0.1

Gently mix the conten

after additions. All:)w to ‘S‘Eaﬁ(‘f'a

temperature for e g. -----------------------

absorbance at 593 mtj l_

Plasma ascorbic acid €oacentration cansobtained from a standard curve

Tz e fiskhE) 3 VlEJWﬁ‘WEJ’Wﬂi
1L Strégdsbtoil et BlRANpa Y

The animal model of insulin-dependent diabetes mellitus (IDDM)
that is used in this study is induced by a single intravenous injection with
the dose of 55 mg/kg BW streptozotocin (STZ) (Jariyapongskul A et al.,
1996).

In this study, we used STZ-treated rat model as an insulin-

dependent diabetes mellitus, because this model closely resemble to
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IDDM in human. The dose of 55 mg/kg BW STZ is used by a single
intravenous injection. With this dose, the rats become hyperglycemia and
hypoinsulinemia within 24-48 hours after induction.

Streptozotocin induce beta-cell damage by initiating biochemical
events which cause DNA strand breaks. STZ is able to cause beta —cell
specific damage via its ability to interact with the glucose sensing

mechanism of the beta-cell specific damage (Like AA, 1976).

._.§§\ W 2
IV. Fluorescence Micrqg ech .

Intravital fluore cr sC

en used to observe the
microvascular of pa \ ), S1 brain, heart, lung, liver,
pancreas, gut, kidne \
Microscopic vi
epi-illumination using’a i i plan microscope (75 W,
' amp which attached to a
differc Iter blocks for epi-illumination).
In this study the Zr"Ef'i.; are recorded by means of
low-light level ______—_;_______: -------------- deo camera-assisted
image analysis syste@."'
for in vivo study are fluorescein isothiocyanate dextran (MW 150,000 ;

15 make WG ikt hld A abd Ribaamine.G (015

mg/kg BW) to stain mitochondria esp ecnllwm leukoeyte, and their

fluorescaxég'n’lﬁ ‘ﬂ ﬂ ﬁmﬂ mr’;l:] lﬁj g @oﬂts of filters

(FITC dextran em-520 nm; R6G : yem=595 nm). FITC- dextran

di feﬁnt fluorescent markers

dissolved in plasma used to measure the diameter of various

microvessels.
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V. Free radical by products: Malondialdehyde (MDA)

Oxidation of polyunsaturated fatty acids leads to numerous
peroxidic and aldehydic compound, in particular the volatile low
molecular weight aldehyde, malondialdehyde (MDA). The chemical
composition of the end products of peroxidation will depend on the fatty
acid composition of the lipid substrate used and upon what metal ions are

present. Thus copper and iron ions give different end- product

distributions as measured by /;turlc acid (TBA) test. This is

one of the most comm% r detecting and measuring
lipid peroxidation. The lipid-ma %eﬂated with TBA at low
pH, and the formatigasof a2’ pi 'chromo er easured at or close to

. of one molecule of
malondialdehyde (M2 ith' . S mBA (Ohgawa H et al.,
1979). | B/

Reagents

Dissolve SDS-8:4-g-in-distitled-w: 3,: ci aiid ¢ low to stand overnight
mﬁe up to 100 ml. Do not
shake because this solution will product a lot of bubble and store in

etigertor. 7 11E)°) WEJ‘V]‘?WEJ’]ﬂﬁ
3 zO%Qfﬂ’lalaﬂsﬂ‘iMiﬂ’] NYIRE

Plpette 26.61 ml of 37% HCI into volumeric flask (1,000 ml) and
make up to 1,000ml with distill water. 0.27 M HCI is then obtained. Add

at room temperature Bntil‘ iti

20 ml pure acetic acid in 80 ml 0.27 m HCI. Adjust the solution to pH 3.5
with I N NaOH. |
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3. 0.8% Thiobarbituric acid (TBA)
Weight TBA 0.8 g. Then add distilled water, heat and stirr until it

is dissolved. Make this solution up to 100 ml and mix.

4. 1,1,3,3- Tetramethoxypropane (TMP) or malondialdehyde bis
(dimethyl acetal)

Solution is used as an external standard. The level of lipid peroxide

&Jp to 100 ml with distill

water. Then pipette 0 ' 0. 2, 0:165-0.20 ml of this stock TMP

is expressed as nmole of MD

Pipette 16.4 pl stc
solution and distill ation. These will give
the following conce: 12, 16, 20 nmole/ml.

Store the stock soluti

5. 1.15% KCl in 0.1 0Oy to make phosphate buffer pH 7.4 add
1.15 g of KCI to 100 Vihtis 0. hosphate buffer (pH7.4), mix
thoroughlly. "

Procedure
1. After washing the isolated muscle in ice-cold 0.9% NaCl, the

eye ball hom@u&%mﬂ%@w&az@iach gram of wet

tissue in 4 ml 0?11.15% KCl in 04 M phosphate buffer, p
AasnInlsiiTIvigAa e
2. Pipette the following solutions into a series of glass tubes with

screw capped:
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Solution (ml) . Blank (ml) Standard (ml)
Unknown

Sample - - 0.5

8.1% SDS 0.2 02 0.2

20% Acetic acid (pH 3.5) 1.5 1.5

0.8% TBA "/ 1.5 1.5

TMP stock standard / 0.5 -

Distill water 0.3 0.3

3. Heated the

tbes 1 2 for 60 min.

4. After cooling if C 7. i \ distilled water and 5.0 ml
A ,’\ h

of the mixture of n-buta /v) are added and shaken

vigorously (at least 1 mi )

5. After centrifugati in, the organic layer is

taken and its absorl W ICE
6. The COI]tCliB of lipid p
MDA/ml.

expr@sed in terms of nmole

ﬂTJEJ’JTIEJVliWEJ’]ﬂ‘ﬁ
R A Y

water in the following concentrations: 2.0 nmole/0.5 ml, 4.0 nmole/0.5
ml, 6.0 nmole/0.5ml, 8.0 nmole/0.5ml and 10.0 nmole/0.5ml.

2. Perform the procedure as in step 2.

3. Determine the absorbance at 532 nm. Then plot the optical

density versus nmole of MDA/ml.
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