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ABSTRACT
Background: Diabetes is a worldwide disease threatens a large number of the human population due to their complication which
extended to almost all body organs. Recently querectin were studied to their pharmaceutical activities.
Methods: Therefore this paper studied the effect of querectin on multiple physiological, biochemical and immunological markers for
diabetic rats supplemented with querectin 150 m/k orally for 30 days.
Result: the result revealed that lipid profile improved in treated rats in-compared to untreated groups as cholesterol result was
176±3.09 mg/dl versus 210±5.2 mg/dl in the untreated group, triglyceride 150.3±2.85 mg/dl versus 176±4.30 mg/dl, high density
lipoprotein result was 37.42±2.9 mg/dl versus 24.43±3.2 mg/dl, low density lipoprotein 109.59±6.85 mg/dl versus 151.29±5.70 mg/dl
and very low density lipoprotein (30.45±2.90 versus 35.20±3.52) mg/dl in P value 0.01. In addition, glucose level was gradually
reduced in treated group against non-treated one (200.43±1.96, 320±2.85) mg/dl. Urea and creatinine level was restored in quarectin
treated rats (29.50±2.43, 0.96±0.06) mg/dl respectively in compared to diabetic untreated rats (37.54±3.53, 1.6±0.05) mg/dl. Immunological
parameters including TNF-, IL-1, IL-6 and C-reactive protein (CRP) showed a significant reduction in comparison to untreated rats
(2.48±0.39, 4.70±1.22) for TNF-, (4.38±1.59, 7.69±1.32) for IL-1, (3.24±0.12, 5.05±1.42)  and (4.60±0.53, 5.05±0.54) for CRP. Similar
results was shown in lactate dehydrogenase (157.54±3.65, 17.54±3.32) for treated and non treated rats respectively, anti-oxidant
parameters were measured and te results were catalase significantly restored in treated group (10.30±2.76, 13.70±2.63), super
oxide dismutase (7.13±2.67, 9.94±2.94) and malondialhdeyde (2.90±0.39, 4.89±0.48) in a P value 0.05.
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INTRODUCTION
Quercetin is a potent natural compound found in fruits,
vegetables, flowers and other plants, numerous studies
have shown that this component has valuable therapeutic
potential for both prevention and treatment numerous
disease due to anti-oxidant, anti-diabetic, antimicrobial,
anti-cancerous and anti-inflammatory properties (Yan et al.,
2023). Quercetin has significant anti-diabetic influence that
help in reducing blood sugar and elevating insulin
sensitivity, thus had been demonstrated to influence various
factors and signaling pathways involved in insulin
resistance and the development of type2 diabetes (Dhanya
et al., 2022; Al-Khuzaay et al., 2024). As well as, this
compound capable of preventing and reduction the diabetic
complication including cardiovascular, neuropathy, delayed
wound healing and diabetic nephropathy by targeting the
key mechanisms involved in pathogenesis of these
complications (Ansari et al., 2006; Yahya et al., 2024). The
antioxidant activities of querectin relay on free radicals and
their ability to reduce lipid peroxidation moreover; it has
also been proven to up regulate antioxidant level (Rahmani
et al., 2023; Abd El-Rahmana et al., 2024). The oxidative
stress is a key role in diabetes and considerd as the
causative of cellular disturbance in kidney and causes
vascular permeability enhancement then tissue damage,
beside it has been recognized as a factor in the
pathogenesis and progression (Mehany et al., 2006).

Furthermore, this agent capable of reducing kidney
damage(one of the main complication in diabetes) through
the maintenance of kidney structure. The histological
studies of kidney in diabetic rats found congestion, fibrosis
and deposition of collagen fiber and infiltration of
lymphocytes demonstrating kidney damage. Whereas
pathological changes of the kidney tissue in the diabetic
group that received quercetin showed less damage and
reduced fibrosis when compared with diabetes control
group (Yanowsky-escatell et al., 2020).
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Polyphenols has been shown to have anti-
inflammatory and anti-apoptotic effects by reducing the
production of pro-inflammatory cytokines (TNF-, IL-1, IL-6,
CRP) and other inflammatory molecules. (Wang et al.,
2022:. Hameed et al., 2024). Flavonoid reduce lactate
concentrations that increase ROS (reactive oxygen species)
and lipid peroxidase production which in turn lead to NF-Kf
(nuclear factor kappa-beta) activation and increased
VEGF(vascular endothelial growth factor) and VEGF2 protein
concentration which subsequently elevates  migration and
production of (IL-8) and other cytokines that control the
oxidative stress.

This role of querecetin on lactate highlighted the anti-
carcinogenic properties due to Warburg effect when the
most cancer cells would rather to use glycolytic pathway
extensively to produce energy rather than Krebs cycle (Tura
et al., 2024).

This study aimed to assess the role of querectin on
diabetes disease and the complications related to it.

MATERIALS AND METHODS
30 albino male rats weighing (160-180) grams were used
in this study, divided into three groups each group contains
10 rats as shown below:

used for further analyses. Included lipids profile, LDH, MDA,
CRP, CAT, SOD, TNF-, IL-1, IL 6, creatinine and blood urea.

Lipid profile measurement
Serum cholesterol, triglycerides, HDL, concentrations were
measured using a diagnostic kit produced by BiolaboSABy
based on the reading of the optical intensity of the colored
compound using a spectrophotometer at a wavelength of
500 nanometers except for HDL the wavelength was 505 nm.

Kidney function measurement
Both Urea and creatinine was measured in the serum by
spinreact (Hasan et al., 2024).

Pro-inflammatory cytokine (IL-1,6 and TNF-) measurement
Enzyme linked immunosorbent assay form Elabscince was
used to measure the cytokines according to manufacturing
instructions ,the measurement wasvelength was 450 nm.

LDH measurment
LDH activity was measured via the COBAS INTEGRA
SYSTEM with cassette which identifies the activity of lactate
dehydrogenase enzyme by measuring the absorbance at
a wave length of 340 nm.

CRP measurement
C-reactive protein was measured by spinreact.

SOD and CAT measurement
SOD was detected using colorimetric assay kit (hydroxylamine
method) from Elabscience and by following the instructions
of the kit the yielded activity was expressed as U/ml.

MDA measurement
Malondialdwhyde (MDA) was evaluated by a colorimetric
method through the measurement of thiobarbituric acid
reactive species in elevated temperature at a wavelength
of 532 nm.

Statistical analysis
Mean± standard devia tion represents the statistical
analysis of all data by student t test grap pad prism 8 and
the value considered significant of p value 0.05.

RESULTS AND DISCUSSION
Results of using quercetin on lipids profile
The results indicated a statistical elevation in cholesterol
level at P0.05 value in both diabetic (210±5.82) mg\dl and

Induction of diabetes
Alloxan monohydrate (90 mg\kg) (BDH chemicals\England)
with a single dose was used to stimulate diabetes in
overnight fasting rats. A 5 ml of glucose solution was  given
to the rats immediately after treatment. Subsequently the
rats were kept under observation for two days and the level
of glucose was measured by using glucometer (Rosmax\
Germany). The rats with blood sugar over 250 mg\dl were
considered to be hyperglycemic Al Chalabi et al., 2020).

Sample preparation
All samples (blood) were  collected  under  anaesthetized
condition, centrifuged at 3000 r.p.m for 10 min, the serum was

Group name Treating plane

G1: Negative control © Healthy untreated rats
G2: Positive control (p) Diabetes induced by alloxan

without any treatment
G3: Treated group (t) Diabetic rats inducaed by alloxan

treated with querecten (150
mg\kg) orally as a single dose
for 30 days

Table 1: The effect of quercetin on different lipid profiles in diabetic rats.

Group
Mean ± SE (mg/dl)

Cholesterol Triglyceride HDL LDL VLDL

Negative control 145±3.56c 110.76±3.54c 35.79±2.65a 88.00±5.36c 22.43±2.73b
Positive diabetic 210±5.82a 176±4.30a 24.43±3.21b 151.29 ±5.70a 35.20 ±3.52a
Diabetic + quarectine 176±3.09b 150.32±2.85b 37.42±2.90a 109.59±6.85b 30.45±2.90a
p value 14.65** 21.43** 6.21** 12.40** 5.42**
** (P0.01)
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control group (145±3.56) mg\dl in compared to quercetin
treated group (176±3.09) mg\dl (Table 1).

Triglyceride results showed significant variation
among the three groups (Table 1), in quercetin treated
group TG. level decrease significantly (150.32±2.85) mg\dl
in contrast to control groups (negative and positive)
(176±4.30, 110.76±3.54) mg\dl subsequently.

Furthermore, HDL level in diabetic induced group
decreased statistically in compared to control group
(24.43±3.21 mg\dl), while a significant increase in treated
one (37.42±2.90 mg\dl).

Considering LDL data, the diabetic group elevated
significantly in compares to control(151.29±5.70,
88.00±5.36mg\dl) subsequently, while these fats
decreased in quercetin treated group (109.59±6.85mg\dl)

As for very low-density protein fats (VLDL), a significant
difference was indicated in all groups as show in Table 1.

Glucose level in Alloxian stimulated group increase
statistically reverse to control, meanwhile the level of
glucose in quercetin treated group was diminished
significantly as it shown in Table 2.

The data reveled an increase in the level of creatinine
and blood urea in alloxan induced group (positive control),

while their levels decreased in the diabetic group treated
with quercetin when we compared it with untreated group,
as show in Table 3.

Regarding for the levels of interleukin (1 and 6) our
results manifested there was a significant elevation in
diabetic induced group when we compared them with both
negative and quercetin treated groups. As for tumor
necrosis factor the results indicated a statistical increase
in alloxan induced group contrasted with negative and
treated groups. The results did not show any significant
alterations in level of CRP between the different groups.
Otherwise, the data showed a statically elevation in the
activity of the lactate dehydrogenase enzyme in diabetic
group compared to the negative control group, while the
enzyme activity decreased in quercetin treated group, as
explained in Table 4.

Estimation of the concentrations of malondialdehyde, CAT
and SOD enzymes
The results showed a significant increase in the level of
malondialdehyde in the diabetic group (4.89±0.48)mmol/
ml compared to the control group (1.50±0.06) mmol/ml.and
diabetic group treated with quercetin (2.90±0.39).

With reference to catalase enzyme, the data showed
significant elevation in diabetic induced group (13.70±2.63)
contrasted to the negative and quercetin treated groups
(8.53±1.53, 10.30±2.76) respectively.

Finally, the results showed there was a statistical
increase in the level of the superoxide enzyme dismutase
in the diabetic group (9.94±2.94) IU/L compared to the
control group (4.48±1.34) IU/L and the quercetin treated
group (7.13±2.67) IU/liter, as show in Table 5.

Diabetes is a global issue and about three hundred
eighty two cases were indicated and this number is
projected to increase. As diabetes can affect many organs,
major arteries and microvesseles (Yi et al., 2006) thus
many studies were carried out in order to solve such
condition (Abdel-Tawab et al., 2023). Natural plant contain
much active compound whether it was active compound or
whole plant, these medicinal plant showed apotent
influence on diabetes including querectin (Rahmani et al.,
2023). It was mentioned that querectin have the ability to
inhabits the absorption of cholesterol in intestine due tote
down regulation of epithelial cholesterol transporter
neimann pick C1-like1 (NPC1L1), which may explain the
reduction in the cholesterol level in treated groups. Another

Table 2: The effect of quercetin on glucose level in diabetic rats.

                                   Mean ± SE

Group Glucose (mg\dl) Glucose (mg\dl)
f irst week Last week

Negative control 90.56±3.05b 95.54±4.02c
Positive diabetic 340.43±4.55a 320±2.85a
Diabetic + quarectin 334±2.69a 200.43±1.96b
LSD value 9.32* 7.16*

* (P0.05).

Table 3: Concentration of urea and creatinine concentrations in
 diabetic rats treated with quercetin.

Group
                              Mean ± SE

B. urea (mg\dl) Creatinine (mg\dl)

Negative control 20.52±2.08c 0.53±0.02c
Positive diabetic 37.54±3.53a 1.69±0.05a
Diabetic + quarectin 29.50±2.43b 0.95±0.06b
LSD value 5.10* 0.12*

* (P0.05).

Table 4: Estimating the level of concentrations of IL1 and IL6, TNF-, CRP and LDH in animals treated with quercetin.

Groups
Mean ± SE

IL1 IL6 TNF- CRP LDH

Negative control 2.74±0.60c 1.80±0.42b 1.57 ±0.05b 4.78±0.89a 124.1 8±4.32c
Positive diabetic 7.69±1.32 5.05±1.42a 4.70±1.22a 5.05±0.54a 178.54±3.32a
Diabetic + quarectine 4.38±1.59 3.24±0.12 2.48±0.39b 4.60±0.53a 157.54±3.65b
LSD value 1.28** 0.73** 1.45** 0.95** 10.50**

*(P0.05).
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effect might bedue toflavonoles influence on gut microbiota
composition and permeability makingquerectin a potent
hypolipidemic (Tahir et al., 2023),  which was proven  in the
result of LDL, HDL and VLDL above. The lowering effect of
triglyceride by querectin is not well known, thought it was
suggestedthat querectin induce the browning of white
adipose tissue by up taking the triglyceride from circulation,
beside this type of adipose tissue participates in
triglyceridemetabolism (Kuipers et al., 2018). As well as
HDL and VLDL where decreased significantly, while LDL
level increased statistically. All together indicate that
querectin consumption improve blood lipid profile and
further study are required to identify the mechanis of this
compound on such parameters.Increasing glucose level
in thebody cause a mitochondrial dysfunction and reactive
oxygen species generation (Yi et al., 2006). Thus querectin
showed a positive effect by lowering the glucose level
through inhibiting intestinal absorption of glucose
subsequently, the mitochondrial function, ATPase  and
hexokinase enzymes restoration all together made
querectin a potent antioxidant with a promising effect on
diabetic patient (Ahmed et al., 2024). Beside it was found
that querectin had the ability to increase anti oxidant enzyme
and thereby reducing MDA and nitric oxide level (Wang et al.,
2023). It is well known tat flavonoid have three-OHwhich is
capable to donate electron and reduce free radicals, all of
the above made querectin a candidate as antioxidantfactor
(Crespo et al., 2008). Many studies indicated a good anti-
diabetic effect of querectin as this compound enhance
glucose hemostasis, through the restoration of IRS-1 and
phophadytelinsitol-3 which mediated glucose uptake by
insulin in the brain of diabetic rats. Another influence was
found on the liverasquerectin stimulate AMPK and thereby
effecting glucose production from glycogen or production
of glycogen from glucose (Yi et al., 2021: Peng et al., 2017).
Regarding the influence of querectin consumption on
inflammatory cytokine (IL-1, 6, TNF-) all where reduced
significantly. It was suggested that this compound act on
leukocyte through targeting multiple enzymes (kinases,
phosphetases and membrane proteins) to dominate
immune and inflammatory responses. (Ansari et al., 2006)
Tumor necrosis factor- is the major stimulator to
inflammation, thus its consider one of the most important
targets (Nair et al., 2006). Result above indicated a
decrease in this cytokine level, suggested that floavonoid

querectin compound increased the regulation of
peroxisomes proliferated activator (PPAR-, which in turn
counteract with pro-inflammatory transcriptional factors
such as (STAT) and (NF-k) as well as decreasing the
expressing of TNF-, IL-1 and IL-6(16). C-reactive protein
(CRP) considered as a prototype for inflammatory markers
due to: long half-life, absence of variation and its stability.
In a consentient study with the present result indicated that
querectin showed an anti-inflammatory effect on CRP
through lowering their level in the diabetic low insulin rats
(Mahmoud et al., 2006). Lactate deydrogenase enzyme , in
similar study conducted by Chellian et al. (2022) whom
used querectin for diabetic rat and mentioned that LDH
was reduced in response to querectin attributed to the
restored genes of liver functionwhichwas been disturbed
by diabetes. It was mentioned that genes expression of
LDH reduced by querectin (Han et al., 2006:. Alyasiri et al.,
2024). It is well-known that oxidative stress causing
damage in the cells, DNA and proteins of kidney which
effect the level of urea and cereatenine, this consider as
the major complication of diabetes (Jin et al., 2023; Zhu et
al., 2024). It was found that querectin compound act as a
checker for renal damage that enhanced by toxicant and
participate in reducing pro-inflammatory cytokines and
palliated tubular necrosis (Yousuf et al., 2023). Recently it
was mentioned that querectin have protective influence on
kidney of various models of rodents by prevention the
elevation of urea and creatinine levels, as well as
maintaining the integrity of kidney by protecting the organ
from any histological  alteration (Zeng et al., 2023).

CONCLUSION
From the collected data it can be concluded that querectin
is an effective compound in treatment of diabetes and its
complication. Although, it requires more studies and larger
population to ensure their activities.
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