CHAPTER III

MATERIALS AND METHODS
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Experimental Animal

Male Wistar-Furth rats (National Laboratory Animal Center of
Salaya Campus, Mahidol University) weighing 200-250 g were divided
randomly into diabetic and non diabetic group. The animals were housed
in a group four per 1 cage. The animals were kept in well-ventilated room
in which the temperature was 28:32 °C with an automatic lighting
schedule, which provided };h ‘:;-..- /)O PM to 6.00 AM. All

ly—access oﬁ&purma laboratry Chow,

te., Singapore) and tap
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Figure 9. The diagram demonst ( ing of experimental animal

groups

Diabetes w enous injection of

A, 55 mg/kg BW).

Streptozotocmﬂ wﬂlrygpﬂ)ﬂaw%wﬂrg] mme buffer pH 4.5

(Slgma chemicdl Co. USA) and 1mmed1ately single mject into the tail
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route to nondiabetic control animal. A diabetic condition defined as a

k|
streptozotocin (STZ; Sigma chemical Co.

plasma glucose concentration equal or greater than 250 mg/dl, and it
usually was verified 48 hours after streptozotocin injection. A glucometer
(Advance Glucometer, Bochringer Mannheim, Germany) was used for
evaluation of plasma glucose from tail vein blood sample. Sample were

analyzed by applying a drop of blood to a control strip inserted into the
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monitor. Rats treated with streptozotocin that did not exhibit an elevation
of blood glucose level at 48 hours (=250 mg/dl) were excluded from the
study (Jariyapongskul A et al., 1996).

itamin C (L-ascorbic acid, 99%,
_after the administration of

rep}re dissolving in drinking

Vitamin C supplementation

Supplementation of the r

Sigma chemical Co., USA) s

streptozotocin. Vitamiw

tap water at a concent experimental rats were
freely access to this vi IrinkKing water (Jariyapongskul A et al.,

2002).

after the injection of streptoz [OC] At
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pentobarbital (60 mg/kg BW, i. chec y was performed.
They were ventilated mechanically with room “ai
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A cathetér was inserte oral vein for injection of
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of systolié and diastolic blood pressure (SBP and DBP) using a pressure

transducer connected to a polygraph system (Nihon Kohden, Japan).
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1. Iris blood flow-perfusion measurement

The iris blood flow-perfusion was measured using a Laser Doppler
Flowmetry with the fiber optic needle probe (wavelength 780 nm) (model
ALF 21, Advance Co. Ltd., Japan). The needle probe was fixed
perpendicularly to and above the iris about 1 mm. Eight different
measurement were performe t time and the mean was then
determined for each animal @‘ w
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Principles of Laser

Laser Doppler F 1e ished technique for the

W,
N cell (or erythrocyte)

real-time measuremen

LDF works by 1ll under observation with low
power laser light from a b tainifg optic fiber light guides. Laser
light from one fiber is scattex’,mil/ ie tissue and some is scattered
back to the probe. tA‘nother‘ :;pagalﬁ @ back scattered light

turns 1t which the result is

from the tissue a%e
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demonstrated on the
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uorescence mlcroscopy
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intravital fluorescence microscope. Briefly, after preparing the eye, the

reen.

animal was then moved to the stage under fluorescence microscope. The
FITC- dextran (MW 150,000 ; 15 mg/kg BW) in conjunction with blue
light excitation was used to-label plasma. The other florescent dye is
rhodamine 6G (0.15 mg/kg BW) in conjunction with green light was used

to stain mitochondria especially in leukocyte. Both fluorescent were use
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and i.v. injected through the cannulated femoral vein. Both fluorescent
substances can be used in pararellel by switching between two different
filter blocks. The epifluorescent image was observed through the x 20
objective len and also by video camera, SIT (DAGE Co. USA), a low-

light and real time throughout the experimental period. Simultanously,

the image was also monitor (Semny)fas showed in the figure 10. This
videotape of each experim oy ) back flame by flame for
further image Process@is tﬁin@ware called Global lab

image IL.

e

wavelength of R6G

lies between 530 and540 nm.

During reh the number of
leukocyte adhe'lgncé to endoth:r'lgm of the p;?tcappl:r? vgule (20 to 50
im SR YRPFY N S TP s ™
measure diameter of postcapillary venule, of FITC-labeled dextran, MW,
150,000 ; 0.2 ml of 15mg/kg BW physiological saline solution) was
injected into femoral vein to provide immediate contrast between plasma

and interstitial.
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The leukocyte that was counted as adherent one has to remain
stationary for equal or longer than 30 second, the number of adherent
cells were manually counted and reported by the number of cell per field

of view (Kalia N et al., 2000).

3. Metabolic Changes '
N
The parameters for ) ere blood glucose, HbA ¢,

and vitamin C. All the wterﬂ w@med at the end of each

experiment by collecti femoral artery. Blood

glucose was determi dvance Glucometer

One set (1ml) was col bAc analyzed by RIA
lab CO,LTD. Where th y internal e performed by external
quality control with Faculty o *ﬂ logy, Mahidol University.
And the other set was centi ﬁ,e 1ately for the collection of

assisted spectrophotometrlc method (L1u TZ et alT"1982).
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4. Free radical by products Malondlaldehyde (MDA)
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peroxndléi and aldehydic compounds, 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 the thiobarbituric acid (TBA) test. This is
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one of the most commonly used method for detecting and measuring
lipid peroxidation. The lipid material is simply heated with TBA at low
pH, and the formation of a pink chromogen is measured at or close to
532nm. The chromogen is formed by reaction of one molecule of
malondialdehyde (MDA) with two molecules of TBA (Ohgawa H et al.,
1979).

5. Histological

At the end of each.¢ ,\v- DEC imen was collected for

further analysis of histe fosin technique was used.
The observation of ultas by light microscope with
20x objective lens.
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6. Statistical analysis Py 2o |

Results were express u.‘ ?' tandard deviation of mean
(SD). Statistical a alysis of the resu lts was done 1Sing two-way analysis
ko \
of variance followed f- y y (P) of 0.05 or less

H

was considered signi 1c$nt
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Figure 10. The method of measuring the regional iris blood-flow perfusion
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Figure 11. sc@}ru&f’;&ﬂ & mﬁ talnidrosdobylof the iris

mlcrovasculature in the rat.
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