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Abstract:

Fortyeight male rats were adopted to estate the antioxidant efficacy difference between the
flavonoid Quercetin against the vitamin Ascorbic acid when these animals are being subjected
to the potent oxidant agent; the hydrogen peroxide. The results elucidated that, H202 could
cause a significantelevations in malondialdehyde, glutathione peroxidase, catalase, superoxide
dismutase, aminotransferases, alkaline phosphatase, total cholesterol, triglycerides, low and
very low density lipoproteins. The Quercetin and Ascorbic Acid, could cause significant
declinations and improvement of the above mentioned parameters, with approximately little
supremacy for Quercetin, as it is seen in details of the results.

Introduction

Quercetin is a type of flavonoids known for its antioxidant capacity in diets (1). Quercetin can
be existed in many vegetables and fruits like onions, beans, broccoli and apples (2). Quercetin
antioxidant capacity was found to be four times that of vitamin E and it is the most vast spread
antioxidant in the nature (3). Quercetin was documented to be effective as anticancer, anti-
inflammatory, and immune booster (4). Ascorbic acid; Vitamin C, is a well-known for being
potent antioxidant which present in many citrus fruits beside the vegetables and of a great value
for different body systems (5). Oxidative stress is being induced experimentally exploiting the
oxidant capacity of hydrogen peroxide; the H2O2, where it is a potent oxidant agent known for
its damaging ability on cells via the generating of free radicals (6). This research study was
accomplished to estate which of the two antioxidants, the quercetin and the ascorbic acid, is
more potent as an antioxidant against the oxidative stress caused by hydrogen peroxide.

Material and Methods
1- Groups of animals

Forty eight adult male rats, of weights 200 — 250 grams, were adopted to perform this
experimental study. The animals were randomly allocated into four groups of twelve rats to
each after being acclimatized in typical conditions for two weeks. The groups of the animals
were:
1- Control, animals were maintained on a standard food for one month.
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2- First treatment; (T1), animals were maintained on a standard food plus 0.1% of hydrogen
peroxide H20- in drink water for one month.

3- Seconds treatment; (T2), animals were maintained on a standard food enriched with
80mg/kg/diet of Quercetin plus 0.1% of hydrogen peroxide H>O: in drink water for one month.
4- Third treatment; (T3), animals were maintained on a standard food enriched with
400mg/kg/diet of Ascorbic acid plus 0.1% of hydrogen peroxide H2O- in drink water for one
month. The doses of H>O,, Quercetin and Ascorbic acid were chosen depending upon previous
studies of (7, 8, 9 and 10) respectively.

2- Blood samples collection
To obtain sera, blood samples were put in gel tubes after being collected from the heart directly
while the rats were being anesthetized by chloroform at the end of experimental period.

3- Tests of the study
A special device; chemical autolyzer, DONGI; (DONGI, 120; ITALIA), was exploited to
accomplish and obtain results of all the required test parameters for this study.

4- Statistics

ANOVA; one way test, was used to get the least significant difference (LSD) among groups.
The numbers in the tables; refers to the means + standard deviations, and the letters upon the
numbers, refer to the significant differences at (P<0.05).

Results and Discussion

One can readily see, table 1; that the hydrogen peroxide H20> could cause significant elevations
of the malondialdehyde; MDA, glutathione peroxidase; GPx, superoxide dismutase; SOD, and
the catalase CAT comparing with the control and the other treatment groups. Quercetin caused
significant declination of MDA comparing with the H>O> group, and the same was true for
Ascorbic Acid, but the latter was significantly higher than the control and the Quercetin groups.
GPx, was significantly declined by both the Quercetin and the Ascorbic Acid comparing with
the H202 group without a significant difference with the control. The SOD, was significantly
declined by both the Quercetin and the Ascorbic Acid, but, the Quercetin was significantly
higher than both the control and the Ascorbic Acid groups. The CAT, was significantly declined
by both the Quercetin and the Ascorbic Acid without significant difference comparing with the
control.

The hepatic aminotransferases; the alanine aminotransferase; ALT, and the aspartate
aminotransferase; AST, beside the alkaline phosphatase; ALP, were significantly elevated by
the H20, as it is clearly obvious, table 2. Both the Quercetin and the Ascorbic Acid caused
significant declination of the AST and the ALT, but this declination was still higher than that
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of the control significantly. The ALP was significantly declined by both the Quercetin and the
Ascorbic Acid, comparing with H.O, but without significance comparing with the control.

All the lipid profile parameters, were significantly elevated by the H202 comparing with all
the groups, as in table 3. The Quercetin and the Ascorbic Acid, were both capable of causing
significant declination of the lipid profile parameters to the limit of no significance with the
control.

The findings in this article, coincide with those of (11, 12 and 13) considering the antioxidant
properties of Quercetin and Ascorbic Acid. The hydrogen peroxide; H203, is famous among
scientific fields by its properties as a strong oxidant agent, causing deleterious vast devastating
effects on cellular extra and infrastructures with liberating vast range of free radicals leading
for elevated values of the biomarker intermediate compound of lipid annihilation; the MDA
besides clear elevations of other markers like ALT, AST, ALP, and lipid profile (14 and 15).
The ameliorating effects of both Ascorbic Acid and Quercetin can be explained as the following
concerns. Quercetin plays a potent role as antioxidant throughout inhibition to the oxygen
reactive species. By this, Quercetin help the cells as a protector (16). Quercetin was reported to
be a scavenger against these radicals, pertaining to its high antioxidant properties, mentioned
to be higher than these of Ascorbic Acid and vitamin E (17, 18). Quercetin is also documented
to be a protector against lipid peroxidation, therefore; it provide a shield like role against
elevation of lipid profile (19). Ascorbic Acid, on the other hand, has a very potent properties as
an antioxidant, providing it with great capability of protecting the cells and the body as a whole
against damages caused by harmful radicals or substances, and it is of great potency in
modulating and promoting immunity, lipid profile and other systemic parameters (20, 21, 22,
23 and 24).

Table 1. Role of Quercetin and Ascorbic Acid on oxidative status.

Groups MDA (um /L) GPx (um /L) SOD (um /L) CAT (IU/ml)
c b d b
Control 17 82.6 31.7 2.3
+0.4 +2.2 15 +0.5
a a a a
T1 5.3 128.5 713 6.7
(H.0,) +0.7 +2 #15 +0.7
o b b b
T2 1.8 83.7 37.1 24
(H,0,+Quercetin) +0.3 +2.7 +1.1 +0.5
b b c b
T3 2.3 84.3 35.8 2.8
(H,0,+Ascorbic Acid) +0.4 +2 +1.1 +0.6
LSD 0.5 44.2 1.3 3.9

Table 2. Role of Quercetin and Ascorbic Acid on hepatic enzymes.
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Groups AST (U/L) ALT (U/L) ALP (U/L)

d b

Control 60.6 29.4 113.1

+1.3 +1.2 +3.6
a a

T1 84.4 51.8 1375

(H202) +1.9 5.7 +3.4
c b

T2 65.6 325 116.6

(H202+Quercetin) +2.2 +3.3 +3.0
b b

T3 70.3 334 117.1

(H202+Ascorbic Acid) 6.1 +4.1 +1.6
LSD 4.7 3.1 20.4

Table 3. Role of Quercetin and Ascorbic Acid on lipid profile.

Groups TC TGs HDL (mg/dl) LDL VLDL
(may/dl) (mg/dl) (mg/dl) (mg/dl)
b
74.2 58.4 42.3 20.1 11.3
Control +4.05 +4.9 +2.1 +2.8 +1.4
a
T1 93.1 73.9 20.8 57.5 16.8
(H20,) 6.5 +3.3 +2.4 +8.0 +0.9
b
T2 82.05 62.3 35.8 317 114
(H20,+Quercetin) +5.8 +2.6 +3.4 +6.1 +15
b
T3 84.1 60.05 338 30.9 124
(H20,+Ascorbic Acid) +6.6 +5.1 +5.1 +10.8 +14
LSD 7.85 11.6 6.5 25.8 4.4

Conclusion

Ascorbic Acid and Quercetin have a potent antioxidant activity with a proximately similar

potency, with a little supremacy to the Quercetin.
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