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ABSTRACT 

Background: Hypothyroidism, a prevalent disorder, has deleterious effects such as dyslipidemia, prominent 
oxidative stress and coexistent inflammatory state. Quercetin, a flavonoid, has unique biological properties 
including antioxidant and anti-inflammatory activities, as well as the ability to inhibit lipid peroxidation. 

Objectives: This study investigated the possible beneficial effects of quercetin administration on lipid 
profile, inflammatory and oxidative stress markers in a rat model of propylthiouracil (PTU)-induced 
hypothyroidism. 

Materials and Methods: Forty Five adult female albino rats were allocated randomly and equally into three groups: 
Control group, PTU-induced hypothyroid group, and quercetin-treated hypothyroid group. At the end of experimental 
period, all rats were subjected to measurement of the following parameters: serum  levels of free tri-iodothyronine (T3), 
free thyroxine (T4), tumor necrosis factor-α (TNF-α) and reduced glutathione; and plasma levels of  triglycerides (TG), 
total cholesterol (TC), high density lipoprotein-cholesterol (HDL-C),  low density lipoprotein-cholesterol (LDL-C), as 
well as malondialdehyde (MDA). Atherogenic index was also calculated. 

Results: PTU-induced hypothyroid group exhibited significantly lower levels of free T3 and T4, in addition 
to increased final body weight and percent of body weight gain, associated with dyslipidemia compared to 
control group. Treating hypothyroid rats with quercetin did not regain the euthyroid status. However, it 
significantly reduced final body weight and percent of body weight gain compared to the hypothyroid group. 
Also, quercetin treatment markedly improved the hypothyroidism-induced dyslipidemia by significantly 
decreasing TG, TC, LDL-C and atherogenic index, accompanied by increased HDL-C compared to the 
hypothyroid group, achieving levels comparable to that of controls. Hypothyroid rats also displayed a 
significantly higher plasma MDA level and serum TNF-α level, compared to control group. Hypothyroid rats 
treated with quercetin showed significantly reduced plasma MDA and elevated reduced glutathione level in 
addition to significantly lowered serum TNF-α level, compared to untreated hypothyroid group. 

Conclusion: The results of this study indicated a pronounced protective effect of quercetin treatment against 
the dyslipidemia, oxidative stress and inflammatory status, in a rat model of hypothyroidism, suggesting the 
use of quercetin as a natural therapeutic agent for relieving hypothyroid complications. 
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INTRODUCTION 

     The prevalence of hypothyroidism 
whether subclinical or overt has been 
increased recently, being higher in women 
(Baumgartner et al., 2014 and Giorda et 
al., 2017). Thyroid hormones have 
multiple effects acting as an essential 
regulatory factor in numerous 
physiological systems including the 
cardiac and vascular tissue (Danzi and 
Klein, 2012), the cell antioxidant status 
(Chakrabarti et al., 2016), and all aspects 
of fat metabolism (Hall, 2016). 

     Decreased thyroid hormones secretion 
greatly increases the plasma 
concentrations of cholesterol, 
phospholipids, and triglycerides (Grais 
and Sowers, 2014). Hypothyroidism is, 
also, associated with both increased 
production of free radicals and reduced 
capacity of the antioxidative defense 
(Nanda et al., 2008). The hypothyroidism-
induced hyperlipidemia and oxidative 
stress enhance lipid peroxidation, and 
almost always cause severe 
atherosclerosis. Moreover, oxidative stress 
triggers inflammation, a known 
pathogenic event that is implicated in all 
stages of atherosclerosis (Libby, 2012). 

     Thyroid replacement therapy is not 
approved by guidelines of major 
endocrine societies partly because of 
difficult adjustment of T3:T4 ratios, and 
risk of over-replacement (Hennessey, 
2015).  Therefore, development of safe 
dietary supplements or new modes of 
treatment for hypothyroidism may be of 
immense importance . 

     The crucial role of oxidative stress in 
progression of hypothyroidism suggests 
the possible therapeutic efficacy of 

antioxidants in the hypothyroidism. 
Therefore, much attention has been paid 
to flavonoids as natural compounds with 
negligible adverse effects. Quercetin (3, 5, 
7, 3’, 4’-pentahydroxyflavone), a 
flavonoid found in fruits and vegetables, 
has various biological functions including 
hypolipidemic (Jahan et al., 2018), anti-
inflammatory, and oxygen radical-
scavenging activities (Aguirre et al., 
2011). 

     Quercetin administration was reported 
to significantly improve lipid profile in 
carbon tetrachloride-induced 
hepatotoxicity in rats (Vijayakumar et al., 
2018). Additionally, the antioxidant 
activity of quercetin was found to exert a 
cardioprotective effect against 
isoproterenol-induced myocardial 
oxidative injury (Liu et al., 2012). 
Furthermore, the anti-inflammatory 
properties of quercetin have been recorded 
in different cell types, both in animal and 
human models (Bureau et al., 2008). 

     Recently, treatment of diabetic rats 
with quercetin attenuated cardiac tissue 
levels of lipid peroxidation, inflammatory 
markers, namely TNF-α, interleukin (IL)-
1β, and IL-6 (Roslan et al., 2017).  
Moreover, quercetin can attenuate the 
cyclophosphamide-induced hepatotoxicity 
by suppressing the oxidative stress, as 
well as, the inflammatory reaction (Sherif, 
2018), and has important neuroprotective 
actions in hypothyroidism (Baldissarelli et 
al., 2017). While the role of quercetin is 
recognized, the available data concerning 
the possible beneficial effect of quercetin 
administration in hypothyroidism are 
scarce. 
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MATERIALS AND METHODS 

Experimental Animals: 

     The present study was performed on 45 
adult female Wistar rats; weighing 150-
220 g. Rats were purchased from Animal 
Farm (El-Zyad import office of 
experimental animals for colleges and 
research centers, Giza), and maintained in 
the Medical Ain Shams Research Center 
Animal House (MASRI), Faculty of 
Medicine, Ain Shams University. They 
were kept under standard conditions of 
boarding at room temperature of 22-25 
°C, normal light/dark cycle, and free 
access to food and water- ad libitum, 
throughout the whole period of the study. 
Rats were kept in plastic cages (5 rats 
/cage) (the cage dimensions wos 43.2 x 
34.0 x 25.1 cm) for one week prior to 
experimental procedures for acclimation.  
Rats were fed standard rat diet, consisted 
of 400 mL milk, 600 g bread and 
vegetables in each Kg- ad libitum. Meals 
were introduced daily at 8 a.m. The 
ethical guidelines of Ain Shams 
University for the care and use of 
Laboratory animals were adopted. Further, 
the Ain Shams Faculty of Medicine 
Ethical Committee approval was obtained. 

Drugs and Chemicals: 

Propylthiouracil (PTU) (Sigma Aldrich 
Company, Cairo) was supplied as powder. 
It was freshly prepared by dissolving 10 
mg propylthiouracil in 1 mL normal 
saline. Quercetin (Sigma Aldrich 
Company, Cairo) was freshly prepared by 
dissolving 50 mg quercetin in 1 mL 
distilled water, just before injection. 

Induction of Hypothyroidism: 

Hypothyroidism was induced by 
intraperitoneal (i.p.) injection of PTU, 
according to (Baltaci and Belviranli, 
2013) with modification. First, PTU was 
given in a dose of 10 mg/kg/day, i.p., 6 
days/week for 30 days. However, retro-
orbital blood displayed non-significant 
changes in free T3 and free T4. Therefore, 
the PTU administration was continued for 
another 30 days at a dose of 15 
mg/kg/day, 6 days/week, i.p. and the 
withdrawn samples, thereafter, showed a 
significant decline in free T3 and free T4. 

Experimental Protocol: 

Rats were randomly divided into the 
following equal groups (15 rats in each 
group). Control Group: Rats received 
intraperitoneal injection of normal saline 
(1 mL/Kg/day, 6 days /week); equivalent 
to that given with propylthiouracil (PTU) 
till the end of the experimental period and 
then received distilled water by gavage (1 
mL/Kg/day, 6 days /week) for the last 20 
days of experimental period; equivalent to 
that given with quercetin, PTU-induced 
hypothyroid group: Rats in this group 
were i.p. injected with PTU in a dose of 
10 mg/kg, b.w./day, 6 days/week for 30 
days, then 15 mg/Kg/day, 6 days /week, 
for another 30 days, and continued till the 
end of the experimental period (80 days) 
to maintain the hypothyroid status. 
Quercetin-treated hypothyroid group: 
Rats in this group received PTU as in 
group II till the end of the experimental 
period. After 60 days of PTU injection, 
quercetin was administrated by gavage in 
a dose of 50 mg/kg, b.w./day, 6 
days/week, for 20 days (Maciel et al., 
2016).   
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Experimental Procedures: 

On the day of sacrifice, overnight fasted 
rats, were weighed and anesthetized by 
i.p. injection of pentobarbitone (40 mg/kg 
b.w.). Blood samples were collected from 
the abdominal aorta into a plastic tube 
which was let to stand for 30 minutes, and 
a heparinized tube. The tubes were 
centrifuged at 4000 rpm for 15 minutes. 
The obtained sera and plasma were put in 
aliquots and stored at -80°C until used for 
determination of serum levels of free tri-
iodothyronine (T3), free thyroxin (T4), 
tumor necrosis factor-α (TNF-α), and 
reduced glutathione level; and plasma 
levels of triglycerides, total cholesterol, 
HDL-cholesterol,  LDL-cholesterol as 
well as malondialdehyde (MDA). 

Biochemical analysis: Serum levels of 
free T3 and free T4 were determined by 
using a solid-phase enzyme immunoassay 
technique for quantitative determination 
of free triiodothyronine and free thyroxine 
using kits supplied by XEMA Co., Ltd; 
Moscow, Russia. Lipid profile was 
assayed using colorimetric kits supplied 
by Bio-diagnostic, Egypt. Atherogenic 
Index was calculated according to (Crook, 

2006) as follows: Atherogenic index= 
(LDL-C+VLDL-C)/HDL-C. [VLDL-C = 
Triglycerides/5]. 

     Plasma mlondialdehyde (MDA) level 
was measured by colorimetric kits 
supplied by Bio-diagnostic, Egypt. Serum 
level of tumor necrosis factor -alpha 
(TNF-α) was performed quantitatively by 
ELISA technique, using Rat TNF-α 
ELISA kits, supplied by Biosource 
International, Inc., California, USA. 
Reduced glutathione in serum was 
measured by colorimetric method, using 
kits supplied by Bio-diagnostic, Egypt. 
All assays were performed according to 
the manufacturer’s instructions. 

Statistical Analysis: 

     All results in the present study were 
expressed as mean ± SE of the mean. 
Statistical Package for the Social Sciences 
(SPSS, Inc., Chicago, IL, USA) program, 
version 20.0, was used to compare 
significance between each of the two 
groups. One-way ANOVA for difference 
between means of the different groups 
was performed in this study. 
Differences were considered significant 
when p  ≤ 0.05 

RESULTS 
     
     Changes in Serum Levels of Thyroid 
Hormones and in body weight: Serum 
levels of free T3 and free T4 significantly 
decreased in hypothyroid rats compared to 
controls. Quercetin treatment in 
hypothyroid rats did not correct the 
reduced free T3 and T4 in hypothyroid 
group. Both T3 and T4 were still 
significantly lower in quercetin-treated 
hypothyroid group versus control rats. The 
initial body weights of the three studied 
groups were not significantly different. 

The final body weight and the percent of 
body weight gain at the end of the 80 days 
study period were significantly higher in 
the hypothyroid group compared to 
controls. Treating the hypothyroid rats 
with quercetin for 20 days resulted in a 
significant reduction in the final body 
weight, as well as, the percent of body 
weight gain in quercetin-treated 
hypothyroid rats versus the hypothyroid 
group, becoming insignificantly different 
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from their corresponding values in the control group (Table 1). 

Table (1): Changes in serum levels of free T3 and freeT4 and in body weight in the 
different studied groups 

Groups 
Parameters  

Control 
group 

Hypothyroid 
group 

Q- Hypothyroid 
group 

Free T3 (pmol/L) 3.8 ± 0.29 2.85 ± 0.25a 2.59 ± 0.35a 
Free T4 (pmol/L) 10.33 ± 0.88 5.67 ± 0.5a 5.58 ± 0.42a 

Initial body weight (g) 246.27 ± 3.84 253.2 ± 3.68 243.7± 3.51 
Final body weight (g) 254.73 ± 3.34 291 ± 5.65a 263 ± 2.4b 
Body weight gain % 3.7 ± 1.66 15.02 ± 1.91a 8.19 ± 1.72b 

Values were mean ± SEM of 15 rats in each group.    
Final body weight: after 80 days.  
a Significance from the control group by LSD, at P≤0.05. 
b Significance from the hypothyroid group by LSD, at P≤0.05.  
Q-Hypothyroid: Quercetin-treated hypothyroid group. 

     Changes in Plasma levels of lipid 
profile and in atherogenic index: The 
hypothyroid rats exhibited a significant 
rise of plasma TC, TG and LDL-C levels 
and a fall in HDL-C level in comparison 
to control group. Quercetin treatment for 
20 days induced a significant reduction in 
TC, TG and LDL-C and elevation in 
HDL-C in quercetin-treated hypothyroid 
rats versus hypothyroid group. In 
comparison to the control rats, plasma 
levels of TG and LDL-C were 

insignificantly different in quercetin-
treated hypothyroid, whereas TC was 
significantly lowered and HDL-C was 
significantly increased. Concerning 
atherogenic index, it was significantly 
elevated in hypothyroid group compared 
to controls. Quercetin treatment 
significantly decreased the atherogenic 
index in quercetin-treated hypothyroid 
group compared to the hypothyroid rats, 
achieving a level equivalent to that of the 
controls (Table 2). 

Table (2): Lipid profile and atherogenic index (AI) in the different studied groups 

Groups 
Parameters 

Control 
group 

Hypothyroid 
group 

Q- Hypothyroid 
group 

TG (mg/dL) 136.17 ± 14.1 277.18 ± 13.39a 155.06 ± 11.94b 
TC (mg/dL) 47.18 ± 3.31 73.53 ± 2.64a 35.34 ± 1.87a,b 

LDL-C (mg/dL) 20.99 ± 0.9 61.28 ± 2.95a 20.77 ± 1.53b 
HDL-C (mg/dL) 40.84 ± 1.81 27.16 ± 1.56a 56.88 ± 5.08a,b 

Atherogenic index 1.21 ± 0.1 4.5 ± 0.27a 1.13 ± 0.12b 

Values were Mean ± SEM of 15 rats in each group.   
a Significance from the control group by LSD, at P≤0.05 
b Significance from the hypothyroid group by LSD, at P≤0.05 
Q-Hypothyroid: Quercetin-treated hypothyroid group.  
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     Changes in Oxidative Stress and 
Inflammatory Markers: Plasma MDA 
and TNF-α levels were significantly 
elevated in the hypothyroid group 
compared to control rats. Quercetin 
treatment significantly lowered plasma 
MDA and TNF-α levels in quercetin-
treated hypothyroid group compared to 
the hypothyroid rats, both attaining levels 

comparable to that of the control group. 
Although serum level of reduced 
glutathione insignificantly changed in the 
hypothyroid group compared to control 
rats. It accomplished a significant higher 
level in quercetin-treated hypothyroid 
group when compared to both 
hypothyroid and control rats (Figure 1). 

Figure (1): Changes in plasma malondialdehyde level, serum reduced glutathione 
level, and serum tumor necrosis factor-alfa (TNF-α) level in the different 
studied groups 

a: Significance from the control group by LSD, at P≤0.05 
b: Significance from the hypothyroid group by LSD, at P≤0.05 
Q-Hypothyroid: Quercetin-treated hypothyroid group. 
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DISCUSSION 

     The purpose of this study was to 
determine the potential protective effects 
of quercetin on the changes in lipid 
profile, oxidant/antioxidant balance and 
inflammatory status in a rat model of 
propylthiouracil-induced hypothyroidism. 
The current work revealed that quercetin 
supplementation (50 mg/kg, b.w./day for 
20 days) decreased body weight gain, 
improved the dyslipidemia, and attenuated 
the oxidative stress and proinflammatory 
biomarkers. 

     In propylthiouracil-induced 
hypothyroid rats, serum free T3 and free 
T4 significantly decreased, associated 
with an increase in the final body weight 
and the percent of body weight gain 
compared to control group. Treating 
hypothyroid rats with quercetin did not 
restore the reduced levels of free T3 and 
T4 that were still significantly lower than 
the control values. The inability of 
quercetin to reverse the decrease in T3 
and T4 in hypothyroid rats is in accord 
with the report of   (Giuliani et al., 2008) 
that showed that quercetin inhibits 
thyroid-cell growth and iodide uptake, 
associated with down-regulation of 
sodium/iodide symporter gene expression, 
in a rat thyroid cell line. In 2014, Giuliani 
and his coworkers demonstrated a 
significantly decreased radioiodine uptake 
in the Sprague–Dawley rat after 14 days 
of quercetin treatment, confirming that 
quercetin can act as a thyroid disruptor. 
According to the aforementioned reports, 
the inability of quercetin to improve the 
reduced thyroid hormones, in the present 
study, could be related to its inhibitory 
effect on thyroid hormone synthesis. 
Moreover, the long duration of 

propylthiouracil supplementation (80 
days), herein, might induce marked 
thyroid tissue damage that could explain 
such failure. This assumption awaits 
further investigations. 

     Nevertheless, this assumption is 
opposed by other study demonstrated that 
pretreatment especially with higher 
dosages of curcumin and quercetin, 
effectively kept the serum thyroid 
hormone levels near the normal range, in a 
rat model of thyroid dysfunction (Nabavi 
et al., 2011). Recently, (Chen et al., 2017) 
suggested that collectively, lipoic acid, 
resveratrol and quercetin are cardio 
protective and have the ability to restore 
thyroid hormone levels, in patients with 
metabolic syndrome induced by thyroid 
dysfunction. This controversy with the 
current results of thyroid hormones might 
be due to the administration of other 
substances with quercetin, potentiating its 
effect . 

     It is noteworthy in this study that in 
spite of non-restoring the normal level of 
thyroid hormones, quercetin treatment 
significantly suppressed the increase in 
body weight and percent of body weight 
gain in hypothyroid rats, reaching levels 
insignificantly different from the control 
values. This finding is in line with the 
results of previous studies in different 
experimental models; quercetin 
supplementation reduced high fat diet-
induced body weight gain in mice (Dong 
et al., 2014a and Ruiz et al., 2015). 
Further, administration of both 
polyphenols; trans-resveratrol and 
quercetin, together prevented body weight 
gain and reduced serum insulin levels, in 
rats, fed a high-fat sucrose diet 
(Etxeberria et al., 2015). 
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     Thyroid hormone is very potent in 
lowering serum cholesterol and TG in 
animal models and human clinical studies, 
via regulation of the gene expression 
related to lipid metabolism as reviewed by 
(Jin and Teng, 2014). Earlier studies 
attributed these findings to the ability of 
thyroid hormone to normalize the 
increased intestinal absorption of 
cholesterol and to strongly stimulate 
hepatic secretion of cholesterol in 
hypophysectomized rats (G?lman et al., 
2008). 

     In the present study, rats with 
hypothyroidism induced by 
propylthiouracil exhibited a significant 
rise of plasma levels of TC, TG, and LDL-
C and as well atherogenic index, in 
contrast to a reduction in plasma HDL-C 
level compared to control group. This is in 
agreement with the results of (Shashi and 
Sharma, 2012) that showed that 
hypothyroidism is associated with an 
atherogenic lipid and lipoprotein profile. 
Further, (Khan et al., 2014) and (Sangeeta 
et al., 2016) observed elevated levels of 
TC, TG, LDL-C, VLDL-C, TC/HDL 
ratio, and significantly low levels of HDL-
C in hypothyroid patients compared to 
control group . 

     Quercetin supplementation, herein, in 
hypothyroid rats improved the 
hypothyroidism-induced dyslipidemia, 
characterized by significant reduction in 
plasma levels of TC, TG and LDL-C, and 
atherogenic index, in addition to increased 
HDL-C, compared to hypothyroid group. 
In support, the hypolipidemic effect of 
quercetin has been underscored in 
dyslipidemic patients (Talirevic and 
Jelena, 2012), in a rat model of polycystic 
ovarian syndrome (Jahan et al., 2018), 

and in carbon tetrachloride-induced 
hepatotoxicity in rats (Vijayakumar et al., 
2018). Moreover, quercetin 
supplementation displayed a decrease in 
TG and atherogenic index in rats fed high 
fat diet (Grzelak-Błaszczyk et al., 2018 
and Ting et al., 2018). 

     On the contrary to the results 
encountered, herein, previous studies 
revealed non-significant effect for 
quercetin supplementation on lipid profile 
in healthy (Askari et al., 2013) and in 
obese subjects (Brüll et al., 2015). Such 
discrepancy could be related to the 
variation in the study population, duration 
and/or dose of administration of quercetin 
used in the previous studies and in the 
present study . 

     It is noteworthy in the current study 
that after treatment with quercetin, TC 
reached a level even less than that in the 
control rats, while HDL-C level becomes 
more than the control value. In addition, 
the elevated values of TG, LDL-C and 
atherogenic index in hypothyroid rats, are 
reversed by quercetin treatment, becoming 
insignificantly different from the control 
values. These results had confirmed that 
quercetin has the potential to correct the 
dyslipidemic changes that associate the 
hypothyroidism, returning them to levels 
comparable to those of the controls. 

     Previously, the lipid lowering effect of 
quercetin was assumed to be attributed to 
the ability of quercetin to regulate lipid 
catabolism and/or anabolism (Yan et al., 
2015). Quercetin was found to upregulate 
the expression of LDL- receptors in 
hepatocellular carcinoma cells (Moon et 
al., 2012), and in human hepatocyte 
culture (Mbikay et al., 2014) which, in 
turn, promotes the clearance of the 
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circulating LDL-C. Moreover, quercetin 
was reported to decrease hepatic 
lipogenesis by reducing the mRNA 
expression of the enzymes involved in 
hepatic fatty acid synthesis (Ismail et al., 
2014). Recently, the dyslipidemia pattern 
presented in the subclinical hypothyroid 
patients was assumed to be induced by the 
increase in body weight (Chen et al., 
2017). Taken together, the correction of 
the dyslipidemic changes in quercetin-
treated hypothyroid rats, in the present 
study, might be attributed to the potential 
role of quercetin in regulating lipid 
metabolism or to its ability to ameliorate 
the hypothyroidism induced body weight 
gain . 

     There is essential concern in the role of 
oxidative stress in the pathogenesis of 
hypothyroidism. A prospective, 
nonrandomized study confirmed increased 
oxidative stress as a consequence of both 
increased free radical generation and 
diminished antioxidants in hypothyroid 
patients (Carmeli et al., 2008). In the 
present study, propylthiouracil-induced 
hypothyroidism is associated with an 
elevation in MDA, along with 
nonsignificant changes in glutathione 
compared to controls, suggesting 
enhanced lipid peroxidation in rats with 
induced hypothyroidism. These results 
agree with the previously reported 
increase in the plasma levels of MDA, and 
myeloperoxidase activity in patients with 
overt hypothyroidism (Erdamar et al., 
2008). Later, (Chakrabarti et al., 2016) 
demonstrated a high MDA level in naive 
primary hypothyroid patients. 

     The increased oxidant state in 
hypothyroid rats, as shown by the 
increased MDA; biomarker of lipid 

peroxidation, observed in this study, may 
be attributed to the hypothyroidism, or to 
the dyslipidemia or both. In support,(Santi 
et al., 2012) showed that thyroid 
dysfunction influences lipid metabolism 
and consequently oxidant/antioxidant 
status in patients with subclinical 
hypothyroidism, suggesting that 
secondary hypercholesterolemia to thyroid 
dysfunction and not hypothyroidism per 
se appears to be associated with oxidative 
stress in subclinical hypothyroidism. More 
recently, oxidative stress was found to be 
increased in subclinical hypothyroidism 
due to elevated plasma lipids induced by 
low thyroid function (Chen et al., 2017). 

     The potential anti-oxidant action of 
quercetin had been reported by (Olayinka 
et al., 2015). Treating hypothyroid rats 
with quercetin in the current work was 
shown to suppress lipid peroxidation and 
enhance antioxidant capacity, 
characterized by a significant reduction in 
MDA compared to hypothyroid rats, 
attaining a level comparable to that of the 
controls, together with a rise in 
glutathione compared to both hypothyroid 
and control rats. With this regard, these 
findings are in agreement with the results 
of previous studies reported that early 
administration of optimal dose of 
quercetin may ameliorate brain damage 
and provide neuroprotection in rat model 
of subarachnoid hemorrhage, potentially 
by enhancing the activity of endogenous 
antioxidant enzymes and inhibiting lipid 
peroxidation (Dong et al., 2014b). 
Recently, a marked decrease in oxidative 
stress, inflammation and apoptosis levels 
had been observed in hearts of diabetic 
rats received quercetin, orally for 28 days 
(Roslan et al., 2017). 
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      The proved antioxidant action of 
quercetin may be, at least in part, 
attributed to restoring the normal level of 
lipids shown in this study, as secondary 
hypercholesterolemia to thyroid 
dysfunction (Santi et al., 2012), and 
increased plasma lipids in subclinical 
hypothyroidism (Chen et al., 2017) were 
claimed to enhance oxidative stress . 

     On the other hand, oxidative stress was 
previously reported to influence lipid 
metabolism and induce dyslipidemia via 
enhancing insulin resistance 
(Tangvarasittichai, 2015). Earlier, it had 
been suggested that the coexistence of 
oxidative stress and insulin resistance in 
hypothyroidism play an important role in 
the pathogenesis of the associated 
dyslipidemic changes (Santi et al., 2010 
and Tagami et al., 2010). Accordingly, the 
antioxidant activity of quercetin, observed 
in the present study, could explain the 
correction of the dyslipidemia in 
quercetin-treated hypothyroid rats. The 
aforementioned data speculate interplay 
between oxidative stress and 
dyslipidemia. This raises essential concern 
about the role of oxidative stress in the 
pathogenesis of dyslipidemia, and/or the 
ability of dyslipidemia to induce the 
oxidative stress, but it is still a debate 
topic. 

     Regarding the measured pro-
inflammatory biomarker; TNF-, it was 
significantly elevated in hypothyroid rats 
compared to controls. This observation is 
in concert with the study of (Iams et al., 
2015) who found a statistically significant 
increase in serum TNF-α in patients with 
lenalidomide-induced hypothyroidism. 
Recently, (Gong et al., 2018) reported 
significantly higher levels of TSH, TNF-

, TC and LDL-C, in subclinical 
hypothyroid rats. Also, (Zhou et al., 2018) 
observed alteration in NO, IL-6, and TNF-
α levels, associated with changes in nitric 
oxide synthase activity and expression, in 
radioactive iodine-induced 
hypothyroidism in rats . 

     The findings of the present study 
suggested that administration of quercetin 
may provide protection in hypothyroid 
rats, partially, by inhibiting the associated 
inflammatory process, as shown by 
decreasing the pro-inflammatory marker, 
TNF- compared to hypothyroid rats, 
reaching a level equivalent to that of the 
controls.  Previously, (Bureau et al., 2008) 
recorded a marked reduction in the 
lipopolysaccharide-induced mRNA 
expression of both IL-1, and TNF- in 
glial cells by treatments with resveratrol 
or quercetin. 

     In addition, the study of (Milenković et 
al., 2010) suggested that quercetin 
ameliorates experimental autoimmune 
myocarditis, at least in part, by interfering 
with the production of proinflammatory; 
TNF-α and IL-17, and/or anti-
inflammatory; IL-10 and cytokines. Later 
on, quercetin was reported to suppress 
inflammation by inhibiting nitric oxide 
release, a critical mediator of 
inflammatory response, via down-
regulating iNOS and COX-2 expression 
(Choi et al., 2012). Also, quercetin was 
found able to ameliorate leptin-induced 
inflammation in human umbilical vein 
endothelial cells by reducing NF-kB 
activation and partially suppressing TNF-
α secretion (Indra et al. 2013). Moreover, 
quercetin had alleviating effects on viral 
inflammation based on inhibition of NO, 
IL-6, TNF-α, chemokines, and growth 
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factors in macrophages (Kim and Park, 
2016). 

CONCLUSION 
     Quercetin administration to 
hypothyroid rats was not only able to 
correct the dyslipidemic changes induced 
by hypothyroidism, but also it provided 
the quercetin-treated hypothyroid rats with 
a less atherogenic lipid profile, proved by 
the significant lower levels of total 
cholesterol along with higher levels of 
HDL-C, in comparison to the control 
group.  Although, such remarkable lipid 
lowering effect of quercetin was not 
paralleled with correction of the thyroid 
hormones levels, it was accompanied by 
amelioration of the hypothyroidism 
induced weight gain, oxidative stress, and 
inflammation.  The antioxidant property 
of quercetin together with the alleviation 
of weight gain might contribute to its lipid 
lowering effect in hypothyroidism. These 
data suggest quercetin as a therapeutic 
agent with a potential protective impact 
against hypothyroid complications. 
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تأثیر مادة الكیرسیتین على مستوى الدھون و مؤشرات 
الالتھابات و الأكسدة في الجرذان المصابة بقصور في وظائف 

  الغدة الدرقیة المستحدث بواسطة البروبایل ثایویوراسیل
 **حلیمة على الشریف - *نھى نوح لاشین - *سحر محمد العجاتي - *فاطمة محمد لبدة

 جامعة عین شمس -یة الطب كل-قسم الفسیولوجي  *
 لیبیا- الخمس-جامعة المرقب-كلیة الطب-قسم الفسیولوجي **

قصور الغدة الدرقیة ھو اضطراب منتشر لھ  آثار ضارة مثل عسر في شѧحمیات الѧدم ،  خلفیة البحث :
ص وزیادة في  كل من الإجھاد المؤكسد والإلتھابات. الكیرسیتین ھو واحد من  الفلافونوید  لدیѧھ خصѧائ

  بیولوجیة نافعة منھا، مضادات الأكسدة ومكافحة الإلتھابات ، فضلا عن القدرة على منع تأكسد الدھون.

أجѧѧري ھѧѧذا البحѧѧث لدراسѧѧة  التѧѧأثیر النѧѧافع و المحتمѧѧل للمعالجѧѧة بالكرسѧѧیتین علѧѧى  الھѧѧدف مѧѧن البحѧѧث:
جѧѧارب المصѧѧابة مسѧѧتوى الѧѧدھون و دلالات الإجھѧѧاد المؤكسѧѧد و  مؤشѧѧرات الالتھابѧѧات فѧѧي  جѧѧرذان الت

  بقصور  في الغدة الدرقیة بواسطة البروبایل ثایویوراسیل.

مѧѧن إنѧѧاث  الجѧѧرذان البالغѧѧة و التѧѧي تѧѧم تقسѧѧیمھا   ٤٥أجریѧѧت ھѧѧذه  الدراسѧѧة علѧѧى  :طѧѧرق البحѧѧثو مѧѧواد
جѧرذ): مجموعѧة ضѧابطة و مجموعѧة معالجѧة  ١٥عشوائیاً إلى المجموعات التالیة : (كل مجموعѧة بھѧا 

وراسѧیل و مجموعѧة معالجѧة بالبروبایѧل ثایویوراسѧیل والكیرسѧیتین. و قѧد تعرضѧت كѧѧل بالبروبایѧل ثایوی
الجرذان للقیاسات التالیة: وزن الجسم و مستوى ھرمونات الغدة الدرقیة فѧي المصѧل و مسѧتوى الѧدھون 

مؤشر في البلازما و دلالات الإجھاد المؤكسد في البلازما (المالوندالدھید  والإنزیم المضاد للأكسدة) و 
  الإلتھابات في المصل.

و قد أظھرت النتائج إنخفاض في مستویات ھرمونات الغدة الدرقیة مصحوباً بزیѧادة ذات دلالѧة  النتائج:
سم النھائي و  النسبة المئویة  لѧوزن الجسѧم  المكتسѧب و عسѧر فѧي شѧحمیات الѧدم إحصائیة في وزن الج

في مجموعة الجرذان المعالجة بالبروبایل ثایویوراسیل مقارنѧة بالمجموعѧة الضѧابطة. و بѧالرغم مѧن أن 
العѧѧلاج بالكیرسѧѧتین فѧѧي مجموعѧѧة الجѧѧرذان المعالجѧѧة بالبروبایѧѧل ثایویوراسѧѧیل والكیرسѧѧیتین لѧѧم یصѧѧحبھ 

في مستویات ھرمونات الغدة الدرقیة إلا أنھ أدى إلى نقѧص ذو دلالѧة إحصѧائیة فѧي كѧل مѧن وزن تحسن 
الجسم النھائي والنسبة المئویة  لوزن الجسم  المكتسب مقارنة  بمجموعѧة الجѧرذان المعالجѧة بالبروبایѧل 

مѧѧن ثلاثѧѧي ثایویوراسѧѧیل. كمѧѧا وجѧѧد أن العѧѧلاج بالكیرسѧѧیتین أدى إلѧѧى نقѧѧص ذو دلالѧѧة إحصѧѧائیة فѧѧي كѧѧل 
الجلسѧرید و الكولیسѧѧتیرول الكلѧѧي و الكولیسѧتیرول مѧѧنخفض الكثافѧѧة مصѧحوباً بزیѧѧادة فѧѧي الكولیسѧѧتیرول 
عѧѧالي الكثافѧѧة ممѧѧا أدى إلѧѧى تحسѧѧن ملحѧѧوظ فѧѧي عسѧѧر شѧѧحمیات الѧѧدم  فѧѧي مجموعѧѧة الجѧѧرذان المعالجѧѧة 
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ویوراسѧیل و كѧѧذلك إلѧѧى بالبروبایѧل ثایویوراسѧѧیل والكیرسѧیتین مقارنѧѧة بѧѧالجرذان المعالجѧة بالبروبایѧѧل ثای
تحقیق مستویات مماثلة لتلك الخاصѧة بالمجموعѧة الضѧابطة. و أیضѧا لѧوحظ زیѧادة ذات دلالѧة إحصѧائیة 
في دلالات الإجھاد المؤكسد في البلازما (المالوندالدھید)  و مؤشر الإلتھابات فѧي المصѧل فѧي الجѧرذان 

طة. كمѧѧا أظھѧѧرت النتѧѧائج نقѧѧص ذو دلالѧѧة المعالجѧѧة بالبروبایѧѧل ثایویوراسѧѧیل مقارنѧѧة بالمجموعѧѧة الضѧѧاب
إحصائیة في دلالات الإجھاد المؤكسد في البلازما (المالوندالدھید) و مؤشر الإلتھابات مصѧحوباً بزیѧادة 
فѧѧي الإنѧѧزیم المضѧѧاد للأكسѧѧدة فѧѧي مجموعѧѧة الجѧѧرذان المعالجѧѧة بالبروبایѧѧل ثایویوراسѧѧیل والكیرسѧѧیتین 

ایویوراسѧѧیل ممѧѧا یشѧѧیر إلѧѧى أن الكیرسѧѧیتین لѧѧھ تѧѧأثیرات مضѧѧادة مقارنѧѧة بѧѧالجرذان المعالجѧѧة بالبروبایѧѧل ث
  للأكسدة و مضادة للإلتھابات في  الجرذان المصابة  بقصور في الغدة الدرقیة.

ویستنتج من نتائج ھذه الدراسة إلى وجود تأثیر وقѧائي واضѧح للعѧلاج بالكیرسѧیتین ضѧد كѧل  الاستنتاج:
وحالة الالتھابات  في نموذج الجرذان المصابة بقصور فѧي من عسر شحمیات الدم  والإجھاد التأكسدي 

الغدة الدرقیة ، مما یشیر إلى استخدام الكیرسیتین كعلاج طبیعي للتخفیѧف مѧن مضѧاعفات قصѧور الغѧدة 
  الدرقیة.

  

  
  

  


