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			Abstract | The present study has been designed to investigate impact of allicin nanoparticles on female rats with induction of the hyperthyroidism. Fifty mature female rats (aged 90 days and weighted 150±10 g) have been randomly assigned to 5 equal groups (10 each),control (C) group , T1,T2,T3 and T4 groups were drenched with thyroxine (300mg/kg of B.W for 28 days ) for hyperthyroidism induction, T2 was drenched with methimazole (2.5 mg/kg of B.W for 30 days), T3 was drenched with allicin nanoparticles (50 mg/kg of B.W for 30 days) and T4 was drenched with methimazole and allicin nanoparticles for 30 days. The results showed a significant increase in thyroid hormones (triiodothyronine (T3) and thyroxine (T4)) and iodine levels in T1 as compared with control group while decreasing these parameters in T2, T3 and T4 as compared with T1. Thyroid stimulating hormone (TSH) decrease in T1 while increase in T2,T3 and T4. The histopathological changes in thyroid gland showed normal thyroid tissue in control group whereas, in T1 thyroid tissue showed normal with dilated thyroid follicles and it contains colloid in their lumen. T2 showed small in thyroid follicles size and empty for colloid with hyperplasia of epithelial cells. T3 showed high dilation of thyroid follicles with large amount of colloid . we can conclud that allicin nanoparticles at dose 50 mg/kg of B.W appears to enhance its bioavailability and effectiveness combating oxidative stress associated with hyperthyroidism.
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			INTRODUCTION

			Hyperthyroidism occurs when the thyroid gland produces and secretes too much hormone. As levels of free thyroxine (FT4), free triiodothyronine (FT3) or both rise, a condition known as thyrotoxicosis is connected with the hypermetabolic state. Indirectly or directly, thyroid hormones regulate nearly every physiological process, including metabolism and breathing (Vandana et al., 2017). Abnormalities in physiology and /or medicine are caused by changes in hormone levels, particularly thyroid hormone changes (Eman et al., 2018). Scientists often look for alternatives to pharmaceutical drugs, such as natural plant compounds, in an effort to cure various diseases (Majeed and Azawad, 2012). Despite the growing popularity of herbal medications as a result of their safety and accessibility, there has been an increase in scientific study into the use of plant extracts to treat thyroid tissues (Kara et al., 2002) garlic, scientifically known as Allium sativum, is rich in several nutrients, including protein, carbohydrates, vitamins, fats, and minerals (Kemper, 2000; Cobas et al., 2010). According to Rahman and Lowe (2006), there are several organo-sulfur compounds, including alliin, allicin alone, diallyltrisulfide, S-allylcysteine, vinyldithiines, S-allylmercaptocystein and others. But new studies are looking at how to employ chemicals found in plants as medicines (Mahmoodi et al., 2011). Plant’s sulfur compounds are mostly responsible for its biological and pharmacological effects (Cobas et al., 2010). Allicin has signifiantly greater bioactivity than other chemical constituents of garlic, particularly antioxidant activity (Jiang et al., 2020).

			MATERIALS AND METHODS

			Preparation of allicin nanoparticles

			50 g of China Allicin dissolved solution of BBS phosphate, and placed for five minutes in the Vortex Mixer and then it placed in the intellingnt ultrasonic processor using a device of UP 200 ht Hielscher at the internal medicine Laboratory/Al-Qadisiyah University, College of Veterinary Medicine at a temperature of 50 watts for 30 miuntes, a solution was obtained research to convert the solution into Nana size. After that stored in 4oC until use (Aldulemy et al., 2021).

			Nanoparticales characterization

			UV–visible spectroscopy

			Absorbance of the synthesized nanoparticles was measured at wave length 200-800 nm with 1nm wave length intervals by means of UV-visible spectrophotometer (Agilent-Cary 60, United States) (Lankalapalli et al., 2015).

			Scanning electron microscopic analysis (SEM)

			Scanning electron microscopy was carried to recognize the surface morphology, shape, and size of the nanoparticles. Briefly, willing nanoparticles suspension was air dry before loading them to sample holders. Later, the sample were covered with gold by means of sputter coater in a vacuum and more, imaged were taken at 20kV and unlike magnifications by means of SEM (Lankalapalli et al., 2015).

			X-ray diffraction analysis (XRD) 

			XRD analysis was done to distinguish the composition for the crystalline compound (Zhang et al., 2016).

			Fourier transform infrared (FTIR) spectroscopy

			Fourier transform infrared spectroscopy was used to determine the chemical composition For nanoparticles, it is one of the techniques used to characterize nanomaterials, by collecting Data for maximum values in specific ranges of surface activity absorption and reflection spectra were determined and inhomogeneous nature, and to interpret the data collected from the wavelengths that pass into the spectrum (Chen et al., 2015; Kumbhat and Kumar, 2016).

			Experimental design and sample collection

			The study has been conducted on adult female rats at the branch of physiology and pharmacology, College of Veterinary Medicine, Al-Qadisiyah University through the period October 2022-Feb-2023. Fifty mature female rats (old 90 days and weight 150±10 g) were separated accidentally into five identical collections: The first group (C) was given 1ml of distilled water daily for 30 days considers as positive control group. The second (T1), third (T2), fourth (T3) and fifth (T5) groups were given L-thyroxine orally at dose 300 mg/kg of body weight liquefied in 1ml distilled water once daily for 28 days for hyperthyroidism induction (Asker et al., 2014). T1 group considers as negative control, T2 was given methimazole orally at dose 2.5mg/kg of body weight 2.5 mg/kg of B.W liquefied in 1ml distilled water once daily for 30 days. T3 was given allicin nano-particles orally at dose 50 mg/kg of body weight liquefied in 1ml distilled water once daily for 30 days (Kashef et al., 2017). T4 group was given methimazole and allicin nano-particles once daily for 30 days (David et al., 2014).

			Animals sacrificing

			Female rats were anesthetized, dissected, and blood samples were taken from the heart using non-heparinized tubes at the end of each treatment and control. Blood was centrifuged at 3000 rpm for 5 minutes and stored at -20 degrees Celsius for determining antioxidant (SOD, GSH, CAT and MDA), Lipid profile (Cholesterol, Triglyceride, HDL and LDL) TSH, T3, and T4 levels and iodine levels. A sample of thyroid gland was taken for histological study. 

			Laboratory measurements

			
					Iodine estimated by using kits from Company BioSolar Country China (Cochran et al., 2008).

					T3, T4 and TSH were estimated by using ELISA Kits from Company CUSABIO Country China.

					Histopathological study was done according to process suggested by Luna (1968). 

			

			Statistical analysis

			The data was summarized using a mean±standard deviation format (SEM). One-way analysis of variance (ANOVA) with Least Significant Difference (LSD) were used to compare the means of the different groups the cutoff for significance was set at (P<0.05). All analyses were statistically analyzed using (SPSS Institute, Inc., USA) (Moder, 2010).

			RESULTS and Discussion

			Characterization of nano-particles

			UV- visible spectrophotometer 

			A paired beam UV-visible spectrophotometer (Shimadzu, model 1800) having two coordinated quartz cells with 1 cm light path length and overloaded with UV probe software used for recording of spectra and assessing absorbance for routine enlargement and validation study. The wave length of nanoparticles was measured from 220 to 1100 nm for wave length by recording UV-visible spectrum of standard solution. Maximum absorbance (λ max 0.403) exposed at 301nm (Figure 1).
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			Figure 1: Product preparation flow chart of mushroom by products.1.

			SEM analysis

			The morphology of nanoparticles was also confirmed in terms of nano size utilizing scanning electron microscopy (SEM). The SEM pictures revealed in Figure 2 displayed those particles have unequal shape with a smooth exterior. The average diameter of acquired NPs evaluated by SEM showed diameter range from 54 to 84 nm. 

			Ftir spectroscopy 

			FTIR spectroscopy showed the existence of bending vibration of the aliphatic CH bond at the peaks 2079.45 cm-1. As for the peaks at numbers 1636.39 cm-1, they may be due to the existence of a vibrational bending of C=O and C-O, due to the aromatic amine group, respectively. As OH was originate at the wave numbers 3859.15 and 3436.13 cm-1, was attributed to the carboxylic groups. The FTIR spectra for indicating look like new functional groups, employed to predict the chemical and biological activities of biomolecules. Next imageries are FTIR results that could be understood for effective usage of the plant produces. The existence of esters (S-OR) group at 687.58 cm-1.
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			Figure 2: SEM of nanoparticles of appear elongated to irregular shape of allicin nanoparticles with particle size around 500 nm.

			X-ray diffraction 

			Paul scherer equation used to determination of size crystals in the form of powder. The Scherer calculation can be written as: Dp = (0.94 Χ λ)/(β Χ Cosθ), Where, Dp = Average Crystallite size, β = Line broadening in radians, θ = Bragg angle, λ = X-Ray wavelength. The current data of XRD allicin noted four chief peak 2Theta at 15.212, 33.346, 47.308 and 77.99 with their FWHM 0.666, 0.619, 0.549 and 0.848 to noted size at 13, 14, 17 and 13 nm, respectively Figure 3. In common, the material in crystalline state look a series of sharp peaks, while amorphous materials produce broad and non-defined peaks Figure 4 shows a very broad peak, representing that the bilayer illustrations displayed 2-3 strong peaks (Figure 4). The happening of the second peak indicative of more structured systems, proposes that the extracts are interposed between the chains of phospholipid bilayer and offers a better flow ability. XRD analysis exposed the crystalline nature of the extracts within the which shown better. 

			Iodine level 

			The results illustrated in Table 1 exhibited a substantial progression (p<0.05) at T1 (422.75±0.836) that was dosed with thyroxine compared with the control group (299.87 ±0.516), While the results showed a significant decrease at T2 (333.75±2.316) which was dosed with methimazole, related to T1, also exhibited an important reduction at T3 (285.25±1.752) which was dosed with allicin nanoparticles compared to T1 and T2, also the results showed a significant increase (p<0.05) at T4 which was dosed with mix methimazole and allicin nanoparticles compared with T2 and T3. The results also showed a significant decrease at T4 (357.25±1.074) which was dosed with mix methimazole and allicin nanoparticles compared with T1. 
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			Figure 3: FTIR spectra.
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			Figure 4: A very broad peak. 

			Table 1: Effect of thyroxine, methimazole and allicin nanoparticles on iodine level in mature female rats.
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							285.25 ± 1.752E
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							357.25 ± 1.074B
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							9.214

						
					

				
			

			*The results represented as mean ± SEM. Different letters denote the presence of significant differences (P<0.05) between groups. C: female rats drenched orally with drinking water (1 ml). T1: female rats drenched orally with thyroxine (300mg/kg of B.W suspended in 1 ml of drinking water) for 28 days. T2: female rats drenched orally with thyroxine and treated with methimazole (2.5 mg/kg of B.W suspended in 1 ml of drinking water) for 30 days. T3: female rats drenched orally with thyroxine and treated with allicin nano particles (50 mg/kg of B.W suspended in 1 ml of drinking water) for 30 days. T4: female rats drenched orally with thyroxine and treated with methimazole (2.5 mg/kg of B.W) and allicin nanoparticles (50 mg/kg of B.W) for 30 days.

			Thyroid hormones 

			The results demonstrated in Table 2 displayed a noteworthy difference (p<0.05) in the levels of thyroid hormones in the experimental groups when it comes to the T3 hormone. Specifically, the results demonstrated a notable rise in T1 (11.49±0.125) when thyroxine was administered compared to the control group (1.41±0.084). On the other hand, the results demonstrated a notable decline in the T2 group (4.60±0.267) when methimazole was administered, as compared to T1. Compared to T1 and T2. T3 that was given allicin nano had a significant decrease in the current study’s results (2.25±0.101). On the other hand. T4 that was given a mix of methimazole and allicin nano particles had a significant increase (7.76±0.111) compared to T2 and T3. Additionally, when contrasted with T1. T4 group, which received a dosage of a combination of methimazole and allicin nanoparticles, demonstrated a statistically significant reduction. Table 2 displays the results of the study, which indicate a significant difference (p<0.05) in the levels of T4 hormone between the experimental groups. Specifically, the thyroxine-dosed T1 had a significantly higher level (71.47±2.586) compared to the control group’s level (32.36±0.304). On the other hand, the methimazole-dosed T2 had a significantly lower level (43.70±1.149) than the T1. In this study, we found that in T3, which received an allicin nano dose, there was a significant decrease (25.31±0.699) when compared to the T1 and T2 groups. On the other hand, in T4, which received a dose of mix methimazole and allicin nano particles (51.73±0.854), there was a significant increase when compared to T2 and T3, and an important reduction when compared to T1. There was an important difference (p<0.05) in the TSH hormone levels of the experimental groups, as shown in Table 2 of the results. Specifically, the thyroxine-dosed T1 had a significantly lower level (1.13±0.039) compared to the control group (4.67±0.063). On the other hand, the methimazole-dosed T2 had a significantly higher level (7.59±0.176) than T1. The current study found that there was a notable drop at T3 (3.35±0.039) when allicin nano was administered compared to T2. On the other hand, there was a notable rise at T4 (10.70±0.203) when a combination of methimazole and allicin nano particles was administered compared to T1, T2, and T3.

			Table 2: Effect of thyroxine, methimazole and allicin nano on thyroid hormones in mature female rats. 
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			The results showed a notable variation in iodine levels, which might be explained by the effects of the drugs given on iodine metabolism. The metabolic demand for iodine rises in response to an increase in thyroxine production. Particulars pertaining to the method’s time or the iodine measurement’s kind. Compared to the T1 group, the thyroxine-induced iodine increase was significantly reduced in the methimazole group (T2). Depletion of the thyroid’s iodine reserves causes a rise in TSH and may result in hypothyroidism and increased TSH levels (Pan et al., 2019). this investigation, the animals body weight significantly decreased after receiving L-thyr oxin; nevertheless, Allium sativum extract’s positive effects on allicin caused the weight to almost revert to the control value. Rats body weight increased when exposed to aqueous extract; this effect may have been caused by the plant’s antioxidant properties, which shield vital organs and boost weight. In the current investigation, rats with thyroxin-induced hyperthyroidism showed lower TSH levels and elevated plasma T3 and T4 levels. Because of this, the authors hypothesized that methimazole would only work on extracellular antioxidant defenses and would only be an effective antioxidant for a brief period of time. 
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			Figure 5: (A) Control group: Note normal thyroid follicles which lining with simple cuboidal epithelium (S) and these follicles contain few colloids (CO). 10X H & E. (B) Control group: Higher magnification, the thyroid follicles lined by single layer of simple cuboidal epithelium (S) and thin of interstitial tissue (TH). 40X H & E.

			T3 group had the most significant reduction in iodine levels when compared to all other groups. The outcome was difficult since it was a mixture of two different nanoparticles methimazole and allicin (T4). Iodine levels were greater than T2 and the control group, but lower than T1. According to Wang et al. (2012), methimazole mitigates the allicin-induced reduction to a certain degree, suggesting that the medicines may be used in conjunction. Remember that the study’s duration, animal model, and sample size are crucial factors to consider. With larger samples and longer periods of observation, future investigations may shed light on the observed patterns and provide stronger statistical support for them (Pearce et al., 2020). According to Pearce et al. (2020), the interplay between thyroxine, Methimazole, allicin nanoparticles, and iodine metabolism is puzzling in light of these findings pertaining to iodine. Methimazole functions as for thyroid peroxidase, preventing thyrosine residues within thyroglobulin. This results in a decrease in the hormone levels in blood serum (Hayat et al., 2010).The experimental group of rats showed a significant decrease in T3, T4, and an increase in TSH blood levels, indicating that the amount and duration of therapy was adequate to induce hypothyroid state.
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			Figure 6: (A) T1 group: Thyroid tissue showed normal with dilated thyroid follicles (DL) and it contains colloid in their lumen (CO). Also these follicles line by simple cuboidal epithelium (S). (B) T1 group: There is dilation of thyroid follicles (DL) with large amount of colloid (CO), thin interstitial tissue and normal simple cuboidal epithelium which lined thyroid follicles (S). 10X H & E.
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			Figure 7: (A) T2 group: All thyroid follicles showed small in size and empty for colloid with hyperplasia of epithelial cells (H) which lined follicles, also there is high congestion of the blood vessels (C) and thickening of the interstitial tissue (T). 10X H & E. (B) Hyperplasia of epithelial cells which lining the follicles (H). The follicles showed small in size and devoid colloid (F). 10X H & E. (C) Higher magnification, the thyroid follicle showed hyperplasia (H) with desquamation (D) within the lumen of epithelial cells and thickening of interstitial tissue of thyroid. 40X H & E.
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			Figure 8: (A) T3 group: The thyroid follicles were dilated (DL) and contain large amount s of colloid (CO). Also there is thickening of the interstitial tissue of thyroid (T). 10X H & E. (B) Note high dilation of thyroid follicles (DL) with large amount of colloid (CO) and these follicles lined by simple cuboidal epithelium (S). 40X H & E.
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			Figure 9: (A) T4 group. Some thyroid follicles showed dilation (DL) and lined by simple cuboidal epithelium (S) and it contains few colloid (CO). Other follicles were small in size with narrowed lumen and mild congestion of the blood vessels (C). 10X H & E. (B) Mild congestion of the blood vessels (C) and the thyroid follicles showed dilated (DL) and contain few colloids (CO). 10X H & E.

			The results of this study supported earlier research that found significantly higher levels of T3 and T4 hormones (p<0.05) in the positive control group T1, which developed hyperthyroidism, as compared to the control group (T1). Possible explanations for the action of L-thyroxine might be revealed by this increase (Atici et al., 2018; Shahat et al., 2022). Because methimazole blocks the generation of thyroid hormone, the levels of T3 and T4 were significantly lower in the group that took methimazole compared to the group that took thyroxine. We can now confirm that it can impede thyroxine production and lower circulating hormone levels. T3 and T4 levels were significantly lower in the allicin treatment group compared to the others, which is an interesting finding. This process involves increasing the enzymatic activity of target cells and speeding up the utilization of ATP to provide enough energy for salt and potassium. Increased hormone release as a result of this increased ATP utilization causes hypothyroidism and hyperthyroidism in vitro (Asker et al., 2015). Hypothyroid women with primary hypothyroidism who take thyroxine for less than four months had increased amounts of T4 and T3 hormones, according to research on hormonal alterations produced by thyroid hormone replacement by Jabbar et al. (2013). As a result of its combination with selenenyl iodide, the medication methimazole was able to transform T4 into T3 (Hassan et al., 2013). It mainly influences thyroid hormone levels in two ways, since it accounts for 18% of it. Furthermore, modifications to the procedure are implemented directly and without intermediaries. The second is an easy and quick adjustment to the process, while the first is a response from the braided lipids in cell membranes. Research by Quzzaz and Colleagues (2020) lends credence to earlier conclusions drawn by Francis and Greensan (2001) on the effective duplication of genes regulating intra- and extra-thyroid hormone levels. Participate in a wide range of metabolic processes and also function, according to research by (Qazzaz et al., 2020). Methimazole (2.5 mg/kg of body weight) caused a substantial drop (P<0.05) in hormone levels (T4, T3). The result was hypothyroidism due to a notable rise (P<0.05) in TSH. The hormone’s blood levels are reduced because methimazole inhibits thyroglobulin’s iodination of thyrosine residues. According to Abou-Zeina et al. (2015), the feed additives given to neonatal goats caused a notable increase in T3 levels and a barely noticeable decrease in T4 growth. The aforementioned hormonal alterations can be alleviated by garlic extract, according to strong data. Further, the flavonoids Eteng and Aletan (2012) found in garlic inhibit the conversion of T4 to T3, which in turn affects thyroid function. As a result of a feedback loop involving the hypothalamic-pituitary-thyroid axis, the anterior lobe of the pituitary gland is stimulated to produce more TSH in an effort to compensate for the decreasing thyroid gland function, leading to an increase in TSH following oral methimazole administration. A hormone that is structurally similar to TSH reduces TSH levels, this was demonstrated by Panda et al. (2020), who also demonstrated that thyroid hormones are linked to nuclei. T4 levels rise, which impacts hypothalamic cells, while TSH levels fall, which affects pituitary cells. As a result, the amount of TRH receptors on the membranes of pituitary cells changes, leading to lower TRH levels. Pirahanchi et al. (2022) states that TSH secretion leads to a drop in concentration (TSH) as a result of these cells diminished response to TRH. Magnesium is an essential element, as demonstrated by Ulianich et al. (2004). Garlic, which is recognized as a production inhibitor (Khalid and Gordon, 2006), may have a role in the observed changes in serum levels. The reason behind this is that garlic might enhance the production of TSH. These regions also displayed the majority of the histological alterations. The induction of hypothyroidism in was confirmed biochemically by serum level in the current investigation. 

			These findings corroborated those of Ahmed et al. (2010), who discovered that thyroxine may influence thyroid follicular regularity and speed up cell division and death through its roles in thyroid cell differentiation, secretion, and reducing the level of secretion of TSH hormone. These findings corroborated those of Panda et al. (2020) and Rajab et al. (2017). Hyperthyroidism evolves throughout the histology phase of the inquiry, as demonstrated by Hwang (2017). The imbalance between free radical production and antioxidant defenses is what leads to oxidative stress in hyperthyroidism (Rajab et al., 2017). Thyroid tissue is damaged and activity drops because of its impacts on lipids, proteins, and nucleic acids, which are crucial components of cells (SOD, GST, and CAT). It damages cell membranes by oxidizing fat-soluble unsaturated fatty acids, say Panda et al. (2020). As a consequence of its regulatory qualities and ability to control thyroid hormone release, the drug raises thyroid hormone levels through a negative feedback mechanism. Additionally, its serum secretion controls thyroid stimulating hormone release, leading to advancement. The beneficial impact of methimazole on animal thyroid tissue was validated by Park and Lee (2021). Because of their stability or their capacity to interact with other radicals to become stable again, free radicals cannot attach to non-fatty acids. Their ability to contribute an electron to the chemical chains that make lipids means that they can stop fats from becoming peroxidized. The quantity of saturated lipids in cell membranes impacts cellular and tissue function (Gomaa and Abd El-Aziz, 2016). Cellular processes and the tissues that make them up are impacted by saturated lipids found in cell membranes (Amirkhani et al., 2022). 

			The discovery of methimazole altered the stages and mechanisms of antioxidant enzymes and processes suggests that MDA was increased as a defense strategy. When aerobic organisms carry out their metabolic processes, they produce reactive oxygen species (ROS). When organisms experience an increase in ROS formation, their antioxidant defense systems can be activated, according to Hejazian et al. (2021). Lipid peroxidation, which occurs in cell membranes, is the reaction that produces MDA as stated by Taso et al. (2019). An increased MDA level is a key marker of lipid peroxidation. The results are in agreement with those of Hussein (2022). Researchers have shown that elevated levels of thyroid autoantibodies may originate from an upregulation of apoptotic markers. Some of the follicles had desquamated cells in their lumen and others seemed to have merged; others showed aberrant shape and inflammatory lymphocytic infiltration (Fouad et al., 2022). 

			CONCLUSIONS AND RECOMMMMENDATIONS 

			In conclusion, there are Use of thyroxine at dose 300mg/kg of B.W for 28 day in induction female rats for hyperthyroidism has negative effect and caused imbalance in oxidation. Antioxidants homeostasis. The utilization of Allicin nanoparticles at dose 50 mg/kg of B.W appears to enhance its bioavailability and effectiveness combating oxidative stress associated with hyperthyroidism. In this current study, we recommend study how Allicin nanoparticles and Methimazole interact at various dosages for a long time and study effect of Allicin and Nano-allicin by another technique like western blot and gene expression.
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Study the Effect of Allicin Nanoparticles In Thyroid Activity in
Hyperthyroidism Experimental Induced Female Rats

AMAL MOHAMMED ALI ALAH AL-MARMADHT*, SAADEYA ALI LEFELEF AL-GNAMI

Department of Physiology, College of Veterinary Medicine, University of Al-Qadisiyah, Al-Qadisiyah, Irag.

Abstract | The present study has been designed to investigate impact of allicin nanoparticles on female rats with
induction of the hyperthyroidism. Fifty mature female rats (aged 90 days and weighted 150£10 g) have been randomly
assigned to 5 equal groups (10 each),control (C) group , T1,T2,T3 and T4 groups were drenched with thyroxine
(300mg/kg of B.W for 28 days ) for hyperthyroidism induction, T2 was drenched with methimazole (2.5 mg/kg of
B.W for 30 days), T3 was drenched with allicin nanoparticles (50 mg/kg of B.W for 30 days) and T4 was drenched
with methimazole and allicin nanoparticles for 30 days. The results showed a significant increase in thyroid hormones
(triiodothyronine (T,) and thyroxine (T,)) and iodine levels in T1 as compared with control group while decreasing
these parameters in T2, T3 and T4 as compared with T1. Thyroid stimulating hormone (TSH) decrease in T1 while
increase in T2,T3 and T4. The histopathological changes in thyroid gland showed normal thyroid tissue in control
group whereas, in T1 thyroid tissue showed normal with dilated thyroid follicles and it contains colloid in their
lumen. T2 showed small in thyroid follicles size and empty for colloid with hyperplasia of epithelial cells. T3 showed
high dilation of thyroid follicles with large amount of colloid . we can conclud that allicin nanoparticles at dose 50
mg/kg of B.W appears to enhance its bioavailability and effectiveness combating oxidative stress associated with
hyperthyroidism.

Keywords | Allicin nanoparticles, Methimazole, Hyperthyroidism, T, T, and TSH, Todine levels, Thyroid gland,
Female rats, Herbal medicine, Garlic and biochemical
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INTRODUCTION

yperthyroidism occurs when the thyroid gland

produces and secretes too much hormone. As levels
of free thyroxine (FT,), free triiodothyronine (FT,) or
both rise, a condition known as thyrotoxicosis is connected
with the hypermetabolic state. Indirectly or directly,
thyroid hormones regulate nearly every physiological
process, including metabolism and breathing (Vandana ez
al., 2017). Abnormalities in physiology and /or medicine
are caused by changes in hormone levels, particularly

thyroid hormone changes (Eman ¢ al., 2018). Scientists
often look for alternatives to pharmaceutical drugs, such
as natural plant compounds, in an effort to cure various
diseases (Majeed and Azawad, 2012). Despite the growing
popularity of herbal medications as a result of their safety
and accessibility, there has been an increase in scientific
study into the use of plant extracts to treat thyroid tissues
(Kara ez al., 2002) garlic, scientifically known as Alfium
sativum, is rich in several nutrients, including protein,
carbohydrates, vitamins, fats, and minerals (Kemper, 2000;
Cobas ezal.,2010). According to Rahman and Lowe (2006),
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