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Abstract: The purpose of this research was to identify any potential protective benefits of silymarin
against the thyroid-damaging effects of PTU in male rats, with a focus on antioxidants and thyroid
hormones. The following is the breakdown of the six groups comprised of four male rats with an
average weight of 190 + 10 grammes and an age of 90 days: C: For 30 days, 10 male rats in the control
group were given distilled water orally. Phase 1: Ten male rats were given PTU (10 mg/kg b.w.) for
30 days. Subject 2: Ten male rats were given silymarin orally at a dosage of 200 mg/kg body weight
for a duration of 30 days. T3: 10 male rats were given PTU (10 mg/kg b.w.) and Silymarin (200 mg/kg
b.w.) for 30 days. Rats given PTU or silymarin had significantly different thyroid hormone levels,
according to the present study. These results show that silymarin may have the ability to regulate
thyroid hormone levels in hypothyroidism caused by PTU and imply that there is a complicated
interaction between the three factors. To further understand how silymarin works and how long it
takes to see results in treating thyroid diseases, more studies are required. Research also shows that
silymarin may help with PTU-induced hypothyroidism by increasing GSH levels, decreasing lipid
peroxidation, and improving antioxidant enzyme activity. One possible way to combat the
oxidative stress that hypothyroidism causes is to take silymarin supplements. To further understand
how silymarin works and how long it takes to see results in treating thyroid diseases, more studies
are required.
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1. Introduction

Hormones produced by the thyroid gland are essential for maintaining homeostasis,
growth, development, and metabolism, among other bodily functions. Significant health
consequences, such hypothyroidism or hyperthyroidism, can result from disturbances in
thyroid hormone levels [1]. An inhibitor of thyroid hormone production, propylthiouracil
(PTU) is frequently used in animal models to intentionally induce hypothyroidism, which
is characterised by low thyroid hormone levels [2]. The natural chemical silymarin, found
in milk thistle (Silybum marianum), is being studied for its possible medicinal uses. It has
properties that protect the liver, reduce inflammation, and act as an antioxidant.

Silimarin may have regulatory effects on thyroid function, according to recent inves-
tigations [3]. It has not been thoroughly investigated, however, how silymarin affects thy-
roid hormone levels in PTU-induced hypothyroidism. It is critically important to under-
stand how silymarin affects hypothyroidism thyroid hormone levels. The possible utility
of silymarin as an auxiliary treatment for hypothyroidism can be better understood with a
better understanding of these consequences. Furthermore, future research and treatment
interventions can be informed by studying the effects of silymarin on thyroid hormone
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levels, since this can shed light on the molecular processes that regulate thyroid hormone
[4]. So, we're doing this study to find out how silymarin affects thyroid hormone levels in
rats that have hypothyroidism caused by PTU. The effects of silymarin on hypothyroidism
thyroid function can be better understood by analysing the changes in thyroid hormone
levels, which this study will do. Thyroid shape and function in iodine-deficient rats after
silymarin administration. The study's authors discovered that taking silymarin supple-
ments raised thyroid hormone levels and strengthened the gland's cellular matrix. Accord-
ing to [5], silymarin may have a protective impact on thyroid function, which might make
it a useful treatment for thyroid problems.

The role of silymarin as a protective factor against rat thyroid damage in an experi-
mental setting. Taking silymarins helped the thyroid gland hormone levels and oxidative
stress indicators go down, according to the data. Based on these results, silymarin may be
useful as a treatment for thyroid problems as it can reduce damage to the thyroid and bring
hormone levels back into balance [6]. These new findings provide credence to the idea that
silymarin could improve hormone levels and thyroid function. In order to find out how
much silymarin to take and for how long for PTU-induced hypothyroidism, more studies
are needed to understand the exact processes at work.

2. Materials and Methods
2.1. Study design

The following is the breakdown of the four groups comprised of forty male rats with
an average weight of 190 + 10 grammes and an age of 90 days: C: For 30 days, 10 male rats
in the control group were given distilled water orally. Time 1: Ten male rats were given
PTU (10 mg/kg b.w.) for 30 days. Group 2: 10 male rats were given silymarin orally at a
dosage of 200 mg/kg body weight for a duration of 30 days. T3: 10 male rats were given
PTU (10 mg/kg b.w.) and Silymarin (200 mg/kg b.w.) for 30 days. The experimental periods
have been accompanied by continuous monitoring of male rats. Male rats were put to sleep
with an intraperitoneal injection of 0.3 ml ketamine and 0.1 ml xylazine per kilogram of
body weight. After each treatment and control subgroup period, the rats were dissected
and blood samples were taken from their abdominal veins using non-heparinized tubes.
Prior to analysing the amounts of T3, T4, TSH, MDA, SOD, CAT, and GSH, blood serum
samples were isolated by centrifugation at 3000 rpm for 5 minutes and stored at -20 °C.

2.2. Measure of triiodothyronine (T3), tetraiodothyronine (T4) and thyroidstimula-
ing hormone (TSH) and Antioxidants (SOD, GSH, CAT and MDA)

The Hormones T3, T4, and TSH levels using ELISA kits (BioSolar, Beijing, China) in
accordance with the manufacturer instructions. The Antioxidants (SOD, GSH, CAT and
MDA) levels using Spectrophotometer kits (BioSolar, Beijing, China) in accordance with
the manufacturer instructions.

2.3. Statistical analysis

We used SPSS16.0 (SPSS, Inc., Chicago, IL, USA) to analyse all the data. The average
+ standard error of at least three separate experiments was used to represent the data from
the experiments. To compare the two groups' continuous variables before and after the
intervention, we utilised a paired t-test, and to compare the two groups' continuous vari-
ables after the intervention, we employed analysis of variance with repeated measures.
The connection was examined using the Spearman method. Statistical significance was de-
termined when P< 0.05.
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3. Results

3.1. Hormones profile

The present study's findings indicate a statistically significant decline at (P<0.05). Re-
garding the PTU group as comparison to the control group. In contrast to the T1 treated
with PTU, the T2 treated with silymarin exhibited a statistically significant rise in T3 and
T4 (P<0.05) in the study. Researchers found that when T3 was treated with a combination
of PTU and silymarin, the levels of T3 and T4 hormones were significantly higher com-
pared to T1, and lower compared to T2 and the control group. This difference was statisti-
cally significant (P<0.05). The present study's findings indicate a statistically significant
improvement at (P<0.05). Regarding the PTU group as comparison to the control group.
The study found that TSH levels in the T2 group treated with silymarin decreased signifi-
cantly (P<0.05) as compared to T1 group treated with PTU. According to the study's find-
ings, the TSH hormone level decreased significantly (P<0.05) in the T3 group treated with
a combination of PTU and silymarin compared to the T1 group, whereas it increased in the
T2 and control group.
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Figure 1. Effect of Silymarin on thyroid hormones in rat induced hypothyroidism by PTU

3.2. Antioxidants status

The present study's findings indicate a statistically significant decline at (P<0.05).
Compared to the control group, the PTU-treated group had higher levels of SOD, GSH,
and CAT. The study found that when T2 was treated with silymarin, compared to T1
treated with PTU, there was a substantial increase in SOD, GSH, and CAT (P<0.05). In
contrast to the T1 group, the T3 group treated with a combination of PTU and silymarin
had a significantly higher level of the T3 and T4 hormones compared to the control group,
and the SOD, GSH, and CAT hormone levels were lower in the T3 group treated with PTU
and silymarin compared to the T2 group and the control group, according to the study's
results. The present study's findings indicate a statistically significant improvement at
(P<0.05). In the MDA group that received PTU treatment, as opposed to the control group.
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The study found that the MDA in the T2 group treated with silymarin decreased signifi-
cantly (P<0.05) compared to the T1 group treated with PTU. Researchers found that when
T3 was treated with a combination of PTU and silymarin, the MDA hormone level de-
creased significantly (P<0.05) compared to T1, and it increased when compared to T2 and
the control group.
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Figure 2. Effect of Silymarin on antioxidants status in rat induced hypothyroidism by PTU

4. Discussion

One famous anti-thyroid medication, PTU, blocks the enzymes thyroid peroxidase
and peripheral deiodinase, therefore preventing the body from making thyroid hormones.
Similar to what was previously described by [7], we also found that after PTU treatment,
serum T3 and T4 levels decreased significantly, TSH levels increased, and body weight
decreased, confirming the onset of hypothyroidism. Negative alterations in the histo-ar-
chitecture of the thyroid gland provided more evidence of hypothyroidism. In order to
keep one's weight in check, thyroid hormones are crucial. As a result, the fact that animals
lose weight after receiving PTU therapy implies that the procedure interferes with their
normally functioning thyroid glands. This confirms what had been seen in rats before [8].
When looking for thyroid problems, serum T3, T4, and TSH levels are the ones to use.
There are positive and negative control components that can influence the hypothalamic-
pituitary-testis axis.

Norepinephrine, according to studies [9], [10], affects the axis. Scientific studies on
white mice have demonstrated that silymarin increases concentrations of norepinephrine,
serotonin, and dopamine in their brains [11]. The current study found that an increase in
gonadotropin hormone synthesis by the pituitary gland was correlated with an increase in
norepinephrine release. This study's higher testosterone heights may be explained by si-
lymarin's central effects on the hypothalamus-pituitary-testis axis, which regulates the
production and metabolism of this hormone. Among the most powerful aromatase inhib-
itors is silymarin [12]. The enzyme aromatase is responsible for converting testosterone
into oestrogen. Unintentionally, blocking this enzyme raises testosterone heights [12]. An-
tioxidant therapy has demonstrated promising outcomes in the treatment of diabetes. Un-
fortunately, it seems that traditional antioxidants, such as vitamins E and C, are ineffective
[13].

Our results show that heights of antioxidant molecules such as catalase and super-
oxide dismutase were much higher than normal; as a result, we may look into using si-
lymarin to block the mechanisms that cause oxidative stress to develop in diabetes. This
provides more evidence that silymarin has the potential to block the process that leads to
diabetic problems. As part of this inquiry into the antioxidant defence system, catalase,
glutathione, and superoxide dismutase (SOD) were explored. Possible mechanism by
which silymarin decreases lipid peroxidation includes elevating blood glutathione heights
in the livers of rats that have been administered the compound. An integral part of the
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antioxidant defence mechanism in cells, glutathione protects biomolecules from oxidation,
detoxifies lipid peroxides and hydrogen peroxide, and neutralises reactive oxygen species
[14]. An increase in serum MDA heights was linked to hyperlipidemia, a condition that
promotes lipid peroxidation, while a reduction in MDA heights was linked to hypoli-
pidemia, a condition that inhibits lipid peroxidation. So, comparing serum MDA heights
in the treatment and control groups is a good way to evaluate silymarin's effectiveness [15].
Because of its effects on free radical load, glutathione (GSH) heights, and superoxide dis-
mutase (SOD) activity, silymarin may be able to keep these two important detoxification
pathways from being exhausted. All of the cell's components, including DNA and RNA,
are negatively impacted [16].

5. Conclusion

Based on its ability to suppress lipid peroxidation, boost antioxidant levels, and de-
crease inflammatory and hepatic marker levels, Silymarin is hepato-protective and helpful
in hypothyroidism regulation, according to the current data. It is now abundantly obvious
from these results that the TSHR receptor may be a therapeutic target for hypothyroidism
caused by PTU, and that silymarin may provide an alternate natural agonist for this con-
dition. Based on these new results, we expect that Silymarin may be refined into a powerful
medicine to treat hypothyroidism. More research on this topic, particularly on how to
standardise dosages, would be beneficial.
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