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Xanthine Oxidase
Inhibitory Activity

by Dietary Constituents
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Introduction and Abstract

Gout (#/&) --- A common disease among males.
Too much uric acid in your body causes
sharp crystals to form in your joints and
triggers chronic pains.

Pathophysiologyof Gout_ Ut acid eystals

Metabolic Pathway of Uric Acid

Guanylic Acid
y Hypoxanthine
contained in food including | .
dried shiitake mushrooms 4 e
Adenosine Guanosine i e
. A 4
i )
Guanine |
Inosine Uric Acid

How allopurinol inhibits Xanthine Oxidase

1 Existing medication

(Allopurinol) (Xanthine)
Competitive Substrate
inhibitor ‘ )
| - Kl » I ‘ 1

=

Active site

Experiment Objective 1

Dietary Constituents Xanthine
Oxidants

Other Substances

Uric Acid
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Inosine

Experiment Objective i

Dietary Constituents Xanthine

m— idants

Other Substances

Uric Acid

Experiment Objective -

Dietary Constituents Xanthine
Oxidants
Other Substances

Uric Acid

O inhibiting the effects of xanthine oxidase by dietary constiluents|




Materials and Methods
1% Experiment: ( 1 ) Extract dietary constituents and melt them into ethanol or water.
(11} Prepare an experimental group and two control groups.
One without xanthine oxidase (enzyme contral group) and another

without any sample (sample control group) .

(NI} Maintain all groups at an optimum temperature of xanthine
oxidase (25°C) and incubate them,

Enzyme Control Group | Sample Control Group | Experimental Group
Dietary Constituent O X O
Xanthine Oxidase x @] O

Materials and Methods

Evaluation Methods: Measure absorbances of sample solution at 290nm and derive
an inhibition rate.
Subsequently, compare them with a rate of a known xanthine
oxidase inhibitor (allopurinol) and evaluate the inhibitory activity of
each sample.

a wavelength absorbed by uric acid
but penetraty thine

Materials and Methods

24 Experiment:

Ascertain if there is a synergism by mixing efficacious dietary
constituents together.
Next, append xanthine oxidase to them, and evaluate inhibition rates.

Consideration (15t experiment)

- Ascorbic acid, chlorogenic acid and catechin which are each
contained in lemon, coffee, and green tea are all antioxidants
absorbed via the digestive track.

— They exhibit inhibition effect in our body.

. 8
L L
M S
of o .
Ascorbic acid Chlorogenic acid Catechin

Results and Consideration (2" experiment)

Sample (15 ug/mL, Solvent:Water) Inhibition Rates [%1
lemon juice 83.1
coffee 77.5
apple juice 81.7
lemon juice + coffee 90.1
apple juice + coffee 77.5
89.5

All samples have no or little synergic effect.
mmp Respective dietary constituents do not interfere with each other.
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Evaluation Methods: Measure absorbances of sample solution at 290nm and derive
an inhibition rate.
Subsequently. compare them with a rate of a known xanthine
oxidase inhibitor (allopurinol) and evaluate the inhibitory activity of
each sample.

Materials and Methods

Evaluation Methods: Measure absorbances of sample solution at 290nm and derive
an inhibition rate.
Subsequently, compare them 1 Abvsbuns A Wi dmgh

an

oxidase inhibitor (allopurinol)
each sample.

a wavelength absorbed by uric acid
but penetrated by xanthine

Results (15t experiment

Sample (15ua/mL) Solvents Inhibition Rates (%)
apple juice water 62.9
green tea water 68.3
lemon juice water 74.6
coffee water 76.3
garlic water o
onion water 17.4
onion ethanol 60.8
ginger water -156
ginger ethanol 77.2
allopurinol TWEENSOQ 73.1

Consideration (15t experiment)

P idin, an antioxidati b mainly contained in apple, is

di d into such as or epicatechin and then

absorbed in our stomach and upper part of small intestine.

mmp Should avoid ingesting with a lot of water to maintain concentrations
of stomach acid.

> S ‘

Procyanidin Catechin Epicatechin

Future Outlook

-These experiments carried out in vitro.

ex) pH, heating, other enzymes, etc.

-We are planning to repeat these experiments
in similar surroundings to that internally.



