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Abstract

This work aimed to study the protective effect of pumpkin plant extract against oxidative stress
induced by amiodarone in male rats with hypothyroidism. The experiment was conducted at the
College of Education for Women, University of Anbar, starting in December 2024 and lasted for 30
days. A total of 40 adult male white rats were randomly allocated into five categories, each one
consisting of 8 pets, and were selected based on their similar weights. Following the conclusion of
the acclimatization duration, which spanned one week, the rats had therapy dosed orally by tube
feeding daily for 30 days. The therapies administered were tailored to the specific requirements of
the experiment: (G1) (Negative group), healthy control group, (G2): (Positive group), treated with
Amiodarone orally (5 mg/kg), (G3): treated with pumpkin plant extract (200 mg/kg) and amiodarone
(400 mg/kg), (G4) treated with pumpkin plant extract (300 mg/kg) and amiodarone (400 mg/kg),
(Gb): treated with pumpkin plant extract (400 mg/kg) and amiodarone (400 mg/kg), Measurements
include T3, T4, TSH, MDA measurement by ELISA kit, and with a histological examination of the
thyroid gland. T3 levels recorded (0.949 +0.02), (0.742 +0.09), (0.850 +0.04), (0.836 +0.02), and
(0.846 £0.05) ng/dl, T4 levels were 1.951 +£0.22, 2.412 +0.10, 1.320 +0.31, 2.125 £0.09, and 2.316
+0.12 pg/dl, TSH levels were 0.275 +£0.04, 0.154 +£0.01, 0.209 £0.03, 0.245 £0.05, and 0.268 +0.06
(uIU/ml). MDA levels were 41.73 £4.50, 60.31 +4.53, 47.87 +6.28, 49.21 +8.67, 48.46 +3.82 umol/,
for G1 to G5 respectively. Regarding the weights of the animals before and after treatment, the
results indicate the presence of significant differences at the probability level. The results showed
that amiodarone caused a decrease in T3 and TSH levels, and an increase in T4 and oxidative stress
(MDA) levels. In contrast, pumpkin extract helped gradually improve T3 and TSH levels and
reduced MDA, especially at higher doses. Results indicate that pumpkin extract possesses
antioxidant and thyroid-modulating properties, making it a promising candidate for mitigating
amiodarone-induced oxidative toxicity in hypothyroidism.
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Introduction

induce  delayed skeletal development,
cardiovascular diseases, secondary

Hypothyroidism_is_, a condit_ion in which the hypertension , deterioration of human
body lacks sufficient thyroid hormone. The reproductive health, and changes in the brain
thyroid hormone plays a fundamental role in structure and function[3]. One of the common
the development, differentiation, proliferation hallmarks of hypothyroidism is increased
and physiology of all cells in an organism [1, oxidative stress, which arises due to an
2]. Therefore, inadequate thyroid hormone has imbalance between the production of reactive
widespread consequences for the body. Some oxygen species (ROS) and the body's

studies have shown that hypothyroidism may
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antioxidant defense mechanisms [4, 5].
Amiodarone (AMD) is a class Il effective
antiarrhythmic agent with non-competitive a-
and B adrenergic blocker and multichannel
blocker properties. Due to its little negative
inotropic impact, it is frequently utilized, even
in heart failure cases [6]. AMD has numerous
impacts on physiology of the thyroid and
peripheral metabolism of thyroid hormones. In
fact, greater than 50% of patients receiving
prolonged treatment of AMD have abnormal
thyroid function test results. The pathogenesis
of AMD is multifactorial, and may be related
to its lipophilic nature, presence of 2 iodine
atoms, a high propensity for deposition in
various tissues, high bio-distribution potential,
and long halflife in plasma (13-30 days) [7.]

Moreover, amiodarone enhances lipid
peroxidation and promotes the formation of
free radicals, leading to cellular and tissue
damage, particularly in sensitive endocrine
organs like the thyroid gland[8.]

Natural antioxidants derived from plant
sources have garnered increasing attention as
potential therapeutic agents to combat
oxidative damage. Pumpkin  (Cucurbit
maxima), in particular, is rich in bioactive
compounds such as flavonoids, phenolic acids,
vitamins (notably vitamin E and Dbeta-
carotene), and essential minerals, all of which
contribute to its potent antioxidant and anti-
inflammatory properties[9]. These
components make pumpkin extract a
promising candidate for protecting against
drug-induced oxidative stress and maintaining
thyroid gland integrity[10, 11 .

This study aims to evaluate the protective
role of pumpkin extract against oxidative
stress induced by amiodarone in a rat model of
hypothyroidism. Histological changes in the
thyroid gland were assessed alongside
biochemical markers including serum levels of
T3, T4, and TSH, in addition to
malondialdehyde (MDA) as an indicator of
lipid peroxidation. By investigating both tissue
and biochemical parameters, this research
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provides a comprehensive view of the extent
of damage induced by amiodarone and the
ameliorative effects of pumpkin extract.

Material and Methods
Plant Material

The study was conducted at the Scientific
Technology Center, University of Nahrain.
The seeds of Cucurbita maxima were collected
from local market of Erbil city, the plant has
been classified in the Natural Museum of Plant
Taxonomy.

Extract Preparation

The seeds were extracted from the residual
plant matter and permitted to dry at room
temperature. After drying, the seeds were
processed in a mechanical grinder to obtain a
consistent powder. Each 20 g sample was
measured, and 200 ml of ethanol was added to
it. Their maceration was permitted for 24
hours in a shaker at room temperature. The
materials underwent further filtration utilizing
grade 1 Whatman paper. The ethanol was
removed via evaporation at room temperature
beneath a fume hood. The resulting extracts
were retained for future study [12 .[

Animal

A study was conducted on 40 male rats
weighing between 180 and 220 gm at the
Animal facility of the College of Education for
women, Anbar University,. The temperature
was maintained at a constant level of 24 + 1
°C, and there was a consistent 12-hour cycle
of light and darkness. In addition, rats were
provided with complimentary access to water
and regular food. The rats were housed in a
laboratory setting for a period of one week in
order to acclimatize them to the conditions of
the laboratory.

Design of experiment

A total of 40 adult male white rats were
randomly allocated into five categories, each
one consisting of 8 pets, and were selected
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based on their similar weights. Following the
conclusion of the acclimatization duration,
which spanned one week, the rats had therapy
dosed orally by tube feeding daily for 30 days.
The therapies administered were tailored to
the specific requirements of the experiment:

Group 1 (G1): (Negative group), healthy
control group .

Group 2 (G2): (Positive group), this groups
were treated with Amiodarone orally (5
mg/kg) of body weight daily using a rat
gavage device for 30 days.

Group 3 (G3): This group was treated with
pumpkin plant extract (200 mg/kg) and
amiodarone (400 mg/kg) orally concurrently
in a single dose daily for 30 days..

Group 4 (G4): This group was treated with
pumpkin plant extract (300 mg/kg) and
amiodarone (400 mg/kg) orally concurrently
in a single dose daily for 30 days

Group 5 (G5): This group was treated with
pumpkin plant extract (400 mg/kg) and
amiodarone (400 mg/kg) orally concurrently
in a single dose daily for 30 days

2.5Laboratory analyses
2.5.1Blood sample collection

After the end of the experiment, the
animals were transferred to the College of
Education for women, Anbar University, for
the purpose of completing the procedures for
withdrawing blood and dissecting the animals
to obtain the organs required in the
experiment. The transfer process was carried
out is 30 days, which is the Orally dosing
period. The animals were weighed after the
experiment and then anesthetized by using of
Chloroform anesthetic. After ensuring that the
animals were anesthetized, blood was
withdrawn directly from the heart by heart
puncture using a sterile medical 5 ml syringe
to obtain the largest amount of blood. The
blood samples were placed directly in sterile
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test tubes free of anticoagulant Gel tubes, and
then the tubes were transferred to a centrifuge
at a speed of 3000 rpm for 15 minutes to
obtain the serum is transferred to small
Eppendorf tubes and clean, dry, labeled tubes.
The serum is stored in the refrigerator at a low
temperature of -20°C until the biochemical
and histopathological tests are performed .

2.6Biochemical assays

Biochemical test T3, T4, TSH, and MDA
measurement by ELISA kit  manscripit
(SunLong-China) based on Sandwich -
ELISA Kkit.

2.7Histological preparations

After anaesthetizing the animals and
taking blood samples, microscopic slides were
prepared based on the method of [13], where
the animal was placed in the dissecting tank,
and its limbs were fixed with pins. An incision
was made using sharp scissors in the shape of
an inverted letter "T" from the beginning of
the abdominal cavity to the end of the upper
sternum. Using a scalpel, the internal organs
were removed, which included (the liver and
kidneys(. Then, the organs to be studied
(Thyroid gland) were placed in a petri dish
containing 0.9% physiological saline (NaCl)
for the purpose of washing; then they were
transferred to the fixative solution (10%
formalin) for (24) days. The samples were
then passed through a series of steps [13.[

2.8Ethics approval

The Experimental protocols and animal usage
(protocol number CHREC/11/2022) have been
authorized by the Institutional Animal Ethics
Committee, and all procedures adhered strictly
to the ethical standards established by Anbar
University.

2.9Statistical analysis

Results are presented as Mean £ SD of
twelve distinct samples, each duplicated. The
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Statistical Analysis Systems (SAS, 2019)
software was employed for data analysis [14 .[

Results and Discussion

The study was conducted on five groups of
rats to evaluate the effect of amiodarone and
the effectiveness of pumpkin extract in
mitigating amiodarone-induced disturbances
in thyroid hormone levels. The experiment
included a healthy group (Control-), a group
treated with amiodarone alone (Control+), and
three groups treated with a fixed dose of
amiodarone (400 mg/kg) and pumpkin extract
at different doses (200, 300, and 400 mg/kg.(

The results showed that the group treated
with  amiodarone alone (Control +)
experienced a significant decrease in T3 levels
compared to the control group (Control -),
with the mean T3 level in the affected group
being 0.742 £ 0.09 ng/dl compared to 0.949 +
0.02 ng/dl in the control group. This
decrease suggests that amiodarone inhibits the
conversion of T4 to T3, an effect well-known
and documented in previous studies[15, 16.[

In contrast, no significant change in T4 levels
was observed between the two groups,
supporting the hypothesis that the primary
effect of amiodarone lies in inhibiting
peripheral conversion rather than reducing
thyroid hormone secretion. As for the TSH
hormone, the affected group recorded an
increase in its level compared to the healthy
group (0.275 = 0.04 versus 0.154 + 0.01
pulU/ml), but this increase was not statistically
significant, indicating that the response of the
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pituitary-thyroid axis had not reached the
stage of full compensation.

The three groups treated with the
combination of amiodarone and pumpkin
extract showed gradual improvements in
hormone levels compared to the control group.
In the Plant200 group, T3 (0.850 * 0.04 ng/dl)
and TSH (0.209 + 0.03 plU/ml) showed slight
improvements, while T4 decreased
significantly (1.320 = 0.31 pg/dl) compared to
the other groups, indicating that the lower
dose of the extract was not sufficient to restore
hormonal balance.

In the Plant300 and Plant400 groups, T3
levels improved significantly, and T4 levels
rose to near normal levels. In the Plant300
group, T4 levels were recorded at 2.125 + 0.09
pg/dl, while in the Plant400 group, T4 levels
were recorded at 2.316 + 0.12 pg/dl, very
close to the control group. This positive effect
is attributed to the pumpkin extract containing
natural antioxidants such as beta-carotene and
flavonoids, which contribute to reducing
oxidative stress caused by amiodarone and
maintaining the integrity of thyroid cells [17,
18 [

Statistical analyses showed significant
differences between groups in T3 and T4
levels at a significance level (P < 0.05), while
no significant differences were found in TSH
levels, indicating that pumpkin extract had a
direct effect on restoring T3 and T4 hormonal
balance without significantly affecting the
hypothalamic-pituitary-thyroid axis during the
study period.
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Table 1: Comparison between difference groups in Thyroid hormones level

Mean +SE
Group

T3 (ng/dl) T4 (ug/dl) TSH (uIU/ml)
Gl 0.949 +0.02 a 1.951 £0.22 a 0.275 £0.04
G2 0.742 £0.09 b 2.412 +0.10 a 0.154 £0.01
G3 0.850 +0.04 ab 1.320+£0.31 b 0.209 +0.03
G4 0.836 +£0.02 ab 2.125 +0.09 a 0.245 £0.05
G5 0.846 +0.05 ab 2.316 £0.12 a 0.268 +0.06
L.S.D. 0.154 * 0.551 * 0.122 NS

Means having with the different letters in same column differed significantly. *

(P<0.05),

Malondialdehyde (MDA) is one of the most
important biomarkers used to assess the
degree of oxidative stress within cells, as it is
an end product of lipid breakdown via lipid
peroxidation[19]. Elevated levels of MDA
indicate cellular damage caused by free
radicals, making it an important tool for
assessing the oxidative status of tissues. Table
(2) showed a comparison between the
different groups in terms of the average level
of MDA in blood serum (umol/l), the results
showed that the group of rats treated with
amiodarone alone (Control+) recorded the
highest mean MDA levels (60.31 *+ 4.53
umol/1), with a significant difference (P<0.05)
compared to control group (Control -) (41.73
+4.50 umol/l). This indicates that amiodarone
caused a significant increase in oxidative
stress by stimulating lipid peroxidation in cell
membranes. This negative effect is expected
and scientifically known, as studies indicate
that amiodarone, despite its antiarrhythmic
properties, can cause excessive production of
free radicals (ROS) and consequently
oxidative damage in various tissues, including
the liver and thyroid[20.[

The Plant 200 group (200 mg/kg pumpkin
with amiodarone) recorded an average MDA
level of 47.87 £ 6.28 umol/l, which was lower
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than the (Control+) group treated with
amiodarone alone, but still higher than the
healthy group . This suggests that the 200
mg/kg pumpkin extract began to show an
antioxidant effect and helped reduce oxidative
damage to some extent, but not enough to
reach normal levels. Presumably, the dose was
relatively low and not effective enough. In the
Plant 300 group (300 mg/kg pumpkin with
400 mg/kg amiodarone), the MDA level was
49.21 = 8.67 pmol/l, indicating a slight
improvement compared to the disease-only
group. Increasing the pumpkin dose appears to
have improved oxidative status to some extent,
but the statistical difference was not
significant between this group and the group
receiving a lower dose, indicating a limited
response with increasing dose in this group.
Stage. In the Plant400 group (400 mg/kg
pumpkin with 400 mg/kg amiodarone), this
group recorded an MDA level of (48.46 + 3.82
pumol/l), which is close to the results of
Plant200 and Plant300. The lack of a
significant difference between the three groups
receiving pumpkin extract indicates that the
protective effect of the antioxidants present in
pumpkin has reached a stage of equilibrium or
"saturation,” where increasing the dose did not
lead to a significant additional improvement in
reducing oxidative stress.
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Table 2. Comparison between difference groups in MDA

Group
Gl
G2
G3
G4
G5
L.S.D.

(P<0.05),

Mean £SE of MDA (umol/l)

41.73+4.50 b
60.31 +4.53 a

47.87 +6.28 ab
49.21 +8.67 ab
48.46 +3.82 ab

16.753 *
*Means having with the different letters in same column differed significantly.

Monitoring animal weights in experimental
studies is an important biomarker used to
evaluate the physiological effects of drugs or
plant extracts, particularly with regard to
toxicity, appetite, metabolism, and hormonal
balance. In this study, the weights of rats were
analyzed before and after treatment with
amiodarone, with or without pumpkin extract,
to determine the potential effects of these
substances on body mass over the 30-day
experimental period.

The results showed that the animals'
weights before the start of treatment did not
differ significantly between all groups (L.S.D.
= 19.172 NS), indicating that the
randomization was balanced and that there
were no initial differences that might have
affected the treatment outcomes. This
observation enhances the accuracy of the
comparison at the end of the experiment and
supports the strength of the results.

When comparing weights after the
treatment period, a significant difference was
found between groups (L.S.D. = 21.065%,
P<0.05), indicating that the type of treatment
had a real impact on weight changes. The
group treated with amiodarone alone
(Control+) recorded the greatest weight gain
compared to the other groups, with the mean
weight increasing from 206.25 to 233.13
grams, a significant increase. This increase
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may seem unexpected, as amiodarone is
known to have potentially negative effects on
certain vital functions, such as the liver and
thyroid. One of the most prominent known
effects of amiodarone is its effect on the
thyroid gland [21]. From the results of our
study, we note that the Control+ group
recorded lower TSH (0.154 + 0.01 plU/ml)
and T3

Higher T4 compared to some other groups.
These changes suggest a condition similar to
hyperthyroidism at first, which may later
develop into mild hypothyroidism with
continued use. In some cases, particularly with
chronic amiodarone use, long-term inhibition
of T4 to T3 deiodination occurs, disrupting
hormonal balance and affecting metabolism.
In cases of mild hypothyroidism, the basal
metabolic rate decreases, leading to fat
accumulation and gradual weight gain, even if
food intake does not increase [22]. This may
partly explain the weight gain in rats. It is
noteworthy that some studies indicate that rats
treated with amiodarone exhibit decreased
motor activity due to general fatigue or central
nervous system effects. Decreased movement
means decreased energy expenditure, and
therefore, even with the same food intake, the
body begins to store excess energy as fat or
fluid, leading to weight gain[23 .[

Although evidence is limited, some studies
suggest that amiodarone may increase appetite
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in some animal models due to hormonal
disturbances or effects on the appetite center
in the brain, contributing to weight gain.
However, some studies, such as Miller et al.
(1982), suggest that amiodarone may cause
weight gain due to its effect on fluid retention
or modification of certain thyroid-related
metabolic pathways[24, 25]. The control
group (Control-) had a minor weight
reduction, decreasing from 220.62 to 214.37 g,
which was not statistically significant and is
probably attributable to typical fluctuations in
appetite or physical activity over the trial
period. The cohorts with the combination of
amiodarone and pumpkin extract exhibited
notable enhancements in weight stability. The
Plant200 group rose from 208.12 to 221.87 g,
whilst the Plant400 group experienced a
modest increase from 203.75 to 215.00 g. The
results indicate that pumpkin extract mitigated
the adverse metabolic effects of amiodarone,

offered substantial nutritional support to the
treated animals, and may have facilitated
increased appetite or accelerated digestion.
Conversely, the Plant300 group exhibited the
lowest post-treatment weight (210.62 g), albeit
its increase from the beginning weight (199.37

g

Nonetheless, this rise was not substantial in
comparison to the other plant-treated groups.
This outcome may be attributed to the
preventive effect of pumpkin extract achieving
equilibrium at this dosage, or to the body's
response to the intermediate dosage being less
effective than at previous levels. These results

affirm that pumpkin extract positively
contributes to the maintenance and
stabilisation of body weight when

administered alongside amiodarone, indicating
its potential as a natural supplement that
mitigates the metabolic adverse effects linked
to some drugs with oxidative toxicity.

Table 3: Comparison between difference groups in animal weights

Mean £SE (gm)

Group Before treated After treated
Gl 206.25 +6.66 ab 233.13+11.68 a
G2 220.62 +6.43 a 214.37 £9.84 ab
G3 208.12 +6.81 ab 221.87 £10.43 ab
G4 199.37 +4.76 b 210.62 +8.68 b
G5 203.75 +5.73 ab 215.00 +6.26 ab
L.S.D. 19.172 NS 21.065 *

*Means having with the different letters in same column differed significantly.

(P<0.05).
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Histopathological features

The results of histological examination of the
thyroid gland of rat treated with five types of
treatments showed that in G1, follicles
appeared normal, filled with eosinophilic
colloid (CO) and lined with epithelial cells
(EC). While in G2, some follicles filled with
eosinophilic colloid (SCO) and lined with
hyperplastic epithelial cells (HEC), congestion
(CO), necrosis (NC), degeneration (DE), and
dilated irregular follicles (DF) appeared. In
G3, some follicles filled with eosinophilic

)HEC.(
(HEC).

100X

colloid (SCO) and lined with hyperplastic
epithelial cells (HEC), and ectopic thymic
tissue (ET) appeared. Furthermore, in G4,
some follicles filled with eosinophilic colloid
(SCO) and lined with hyperplastic epithelial
cells (HEC) appeared. G5 showed some
follicles filled with eosinophilic colloid (SCO)
and lined with hyperplastic epithelial cells
(HEC.(

400X

200
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Istological sections of thyrol

The results show that the thyroid gland in the
negative group showed a completely normal
structure, with follicles filled with natural
eosinophil colloid (CO) and lined with regular
epithelial cells (EC). In the positive group
treated with Amiodarone, we observed clear
tissue damage represented by tumors, necrosis,
and cell expansion. These changes are

gland of rat treated wit
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Ive types of treatments

attributed to the toxic effect of Amiodarone on
the thyroid gland, which is expected because it
contains a high percentage of iodine, and it
may lead to a disruption in the production of
thyroid  hormones, and  drug-induced
thyroiditis[26-28]. According to the findings
of El-Sayed et al. (2007), a therapeutic dose of
amiodarone causes thyroid acini to have an
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uneven shape and size, as well as small cystic
follicles that contain a negligible amount of
colloid. Columnar epithelium makes up the
lining, and there is only a small quantity of
cytoplasm and vesicular nuclei here and there
[29]. On the other hand, when the thyroid
follicles were exposed to a hazardous dose of
amiodarone, a significantly elevated level of
epithelial hyperplasia was seen. This was
because the thyroid follicles were lined by
stratified columnar epithelium. The lumen of
several of the follicles was closed, and there
was no evidence of the presence of colloid.
Fibrous in nature. The results of this study are
also consistent with the study Rasheed et al.,
2018 which indicated a toxic effect of
amiodarone on the thyroid gland of rats[30.[

In the G3 treatment group (Amiodarone +
Pumpkin extract 200 mg/kg), we observed the
same congestion and histological changes as
in the positive group, but they were less severe
due to the protective effect of the extract used.
In the G4 (Amiodarone + Pumpkin extract 300
mg/kg), as the extract concentration increased,

Conclusion

The results showed that treatment with
amiodarone alone resulted in a significant
decrease in T3 and T4 levels, and an increase

in TSH and MDA, indicating a clear
dysfunction of the thyroid gland accompanied
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necrosis began to decrease, with the absence
of congestion due to the extract's effect. This
indicates that the higher dose of pumpkin
extract began to exhibit an antioxidant and
anti-inflammatory effect that prevented tissue
deterioration. In the G5 group (Amiodarone +
Pumpkin extract 400 mg/kg), the changes
were mild and similar to those in G4: SCO and
HEC only, with no necrotic manifestations,
damage, or abnormal expansion. This suggests
that the higher dose of pumpkin extract was
more effective in protecting the thyroid from
the toxic effects of the drug, perhaps due to its
richness in compounds such as beta-carotene,
flavonoids, and antioxidants, In a study
Ekpono et al., 2024 it was indicated that
pumpkin seed oil (C.maxima) has the ability
to reduce oxidative stress caused by the drug
tramadol in the liver, kidney, and brain of
mice. This indicates that pumpkin seed oil
may have a protective effect against oxidative
damage that may be caused by some drugs
[31]

by high oxidative stress. In contrast, the
groups treated with pumpkin extract showed a
significant improvement in thyroid hormone
levels and a decrease in MDA.
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