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 Thyroid disorders of small ruminants are particularly problematic to the health and 

performance of these animals. The pathogenesis and therapeutic management of 

thyroid disorders, particularly hypo- and hyperthyroid diseases in sheep and goats, 

are recent knowledge discussed in this review article. Congenital or acquired 

hypothyroidism usually causes growth rate impairment, disruption of reproduction, 

and wool/hair abnormalities due to an excess of iodine or a goitrogen imbalance. 

Conversely, though rarer, hyperthyroidism is capable of causing metabolic disorders. 

Because thyroid function varies from species to species, diagnosis needs to be 

substantiated by a combination of clinical examination and analysis of hormones. 

Various treatment procedures, ranging from replacement of hormones and 

supplementation with iodine to remedial treatment of the causative nutritional or 

environmental defect, are available. In maximizing small ruminant population 

production and health, this review highlights the importance of proper diagnosis of 

thyroid disorder, including histopathology, serum thyroid hormone assay, 

radiographic, and iodine assessment test. It further highlights the therapeutic 

strategies such as antithyroid medications, beta blockers, iodine, T4, and selenium 

supplementation. Future research should focus on clarifying the exact causes and 

enhancing diagnostic and therapeutic methods for these economically important 

livestock species.  
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INTRODUCTION 

 

Thyroxine (T4) and triiodothyronine (T3) play 

significant roles in the role of the thyroid gland in small 

ruminant physiology, from metabolism to growth and 

reproduction (Tosheva and Siderova, 2022). These 

hormones play a central role in metabolism as regulators, 

controlling energy expenditure and basal metabolic rate 

(Sagliocchi et al., 2024). Their concentrations are closely 

related to metabolic activity, particularly during critical 

phases of growth and adaptation to environmental stresses 

such as cold (Vincent, 2024). Thyroid hormones are 

sensitive indicators of the nutritional status of an animal 

that reflect overall metabolic health as well as basic energy  

regulation (Kumar, 2023). They control muscle growth and 

protein synthesis during development, and this directly 

affects growth rates (Nappi et al., 2024). They also play a 

significant part in fiber production, and this affects quality 

of wool and hair (Hamadani et al., 2023). Levels of thyroid 

hormone are highly regulated by developmental age, with 

bursts of rapid growth occurring when activities are 

highest. Also, since it controls ovulation, pregnancy, 

lactation, and the estrous cycles, the part played by the 

thyroid in reproduction cannot be argued against 

(Petričević et al., 2025).  

To maintain healthy breeding processes, the thyroid 

hormones control the expression of genes involved with 

ovarian and uterine processes (Mugesh et al., 2023). More 

importantly,  thyroid hormone also helps control seasonal 

breeding by regulating the gonadotropin levels, which is an 

important part in the transition from breeding to anestrus 

period (Ren et al., 2024). The thyroid is critical to the 

overall health and workability of small ruminants due to its 

complex interaction with reproductive hormones like 

estradiol, which enable normal neuroendocrine function as 

well as feedback mechanisms (Lutterschmidt et al., 2024). 

The thyroid follicular cells are the locus of the 

laboriously orchestrated process of thyroid hormone 

synthesis, crucial to metabolic and physiological regulation 

in small ruminants (Soundarrajan and Kopp, 2019). T4 and 
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T3 are generated through active uptake of iodine, a simple 

building block, which is then converted into thyroglobulin 

by thyroid peroxidase (Kim et al., 2021). Notably, 

selenium-dependent iodothyronine deiodinases (DIOs) 

deiodinate the initial product, T4, to yield the more 

physiologically active T3 (Köhrle, 2023). The 

hypothalamic-pituitary-thyroid (HPT) axis, a highly 

developed feedback process in which pituitary thyroid-

stimulating hormone (TSH) stimulates thyroid hormone 

production, controls the whole process (Ortiga‐Carvalho et 

al., 2011). The hypothalamus and pituitary receive 

feedback from plasma levels of T4 and T3, which in turn 

adjust TSH secretion to maintain hormonal homeostasis 

(Batistuzzo et al., 2023).  

In addition, hormone production and release are also 

regulated by a complex intrathyroidal system of enzymes, 

transporters, and transcription factors (Gavrila and 

Hollenberg, 2019). T3 and T4 hormones are synthesized 

through iodine uptake by the sodium-iodide symporter 

(NIS), oxidation by thyroid peroxidase (TPO), and 

coupling of an important globular protein called 

iodotyrosine on thyroglobulin. Thyroid-stimulating 

hormone regulates this process while specific enzymes, 

such as DIO1 and DIO2 (deiodinases), convert T4 into T3 

in various peripheral tissues. Mutations at any level of NIS, 

TPO, TSH receptors, DIO1, and DIO2 inhibit the 

production or activation and lead to thyroid dysfunction 

(Damiano et al., 2017; Kim et al., 2021). 

The thyroid hormones are important in metabolism by 

controlling the metabolism of fat, carbohydrate, and 

protein (Cicatiello et al., 2018). They are also important in 

thermogenesis, which controls heat production and energy 

balance. They also influence the growth of neurons and 

mental functions, being essential for neurodevelopment 

(Montero-Pedrazuela et al., 2021). The need for proper 

control of hormones and therapeutic potential within the 

HPT axis and intrathyroidal network is underscored by 

disruption to this sensitive system, e.g., in hyperthyroidism 

or hypothyroidism (Jing and Zhang, 2022). 

Clinical and pathological investigations, including 

histopathology and hormone assay in the serum, and 

imaging studies such as CT and ultrasound scanning, are 

utilized for establishing the diagnosis (Upadhyay and 

Kukrele, 2022). Environmental and nutritional control and 

proper iodine levels, as well as goitrogenic chemicals 

avoidance, form the main focus of preventive strategies. 

Congenital hypothyroidism is a serious concern and has to 

be tackled by selective breeding and genetic analysis in 

vulnerable breeds (Pearce, 2018). These thyroid conditions 

cause a wide range of effects on immunity, growth, and 

reproductive functions (Krassas and Markou, 2019). 

Although thyroid disease enhances the susceptibility to 

abortion, stillbirth, and neonatal death, congenital 

hypothyroidism and iodine deficiency cause growth failure 

and heightened susceptibility to disease (Sreelatha et al., 

2018). Immunocompromised animals become more prone 

to diseases, which is an immediate threat to young animals. 

These illnesses impact farm profitability through lower 

productivity and higher cost of treatment  (Coelho et al., 

2024). Beyond continual soil and forage iodine content 

monitoring, prevention is also dependent on correcting 

environmental and dietary factors, such as avoidance of 

goitrogens and proper provision of iodine (Bhardwaj et al., 

2022). Limiting congenital hypothyroidism in those breeds 

having inborn susceptibility requires selective breeding and 

genetic screening (Talebian Masoudi, 2024). 

A proper diagnosis technique with a whole plan and 

exact treatment protocols is required in the treatment of 

thyroid gland disorders in small ruminants successfully 

(Dietrich et al., 2018). Diagnosis of the main symptoms 

like goiter, lethargy, and dyspnea, mostly important in 

congenital cases where myxedema and alopecia can be 

seen, needs to be done with complete physical examination 

and rigorous history taking. In order to distinguish between 

primary and secondary illnesses and in order to diagnose 

hypothyroidism, testing of hormones and more 

specifically, T3, T4, and TSH levels cannot be evaded 

(Alrehaili et al., 2018). Imaging methods like radiography, 

CT scans, and ultrasound also give a total scan of the 

thyroid gland and hence make it simpler to analyze its 

shape and size and spot abnormalities like hyperplasia 

(Iyer, 2020). In rural farm settings, the advanced imaging 

techniques, including CT and MRI, are not applicable 

because of their high costs, lack of availability of 

equipment, and skilled operators. However, ultrasound 

facilities are somehow affordable and are also available at 

farm sites. Hormone assays can support thyroid diagnosis 

if sample transport is possible. To take an accurate image 

of disorders, animal handling should be stress-free, and 

methods like ultrasound allow non-invasive evaluation. 

Mostly in farm settings commonly used method is 

palpation because it is less expensive, and costly equipment 

is not required for it (Upadhyay and Kukrele, 2022). 

Knowledge of the fundamental pathophysiology is 

achieved through histopathological examination, which 

also confirms structural changes in the gland. 

Histopathological findings in thyroid disorders are often 

directly linked to the clinical findings. For example, in 

hypothyroidism, the follicular atrophy is strongly 

associated with low serum T3 or T4 levels, and clinical 

signs include poor growth and alopecia (Zhu et al., 2023).  

Similarly, in hyperthyroidism, follicular hyperplasia is 

associated with increased levels of thyroid hormones, and 

clinical signs include weight loss and hyperactivity 

(Sagliocchi et al., 2024). Furthermore, in goiter due to 

iodine deficiency, follicular cell atrophy is associated with 

neck swelling and reduced metabolism. Identification of 

causes involves environmental and nutritional assessments 

that focus on levels of iodine in the diet and in the 

environment (Knust and Leung, 2017). The cornerstone of 

therapy is iodine supplementation, which is administered in 

several forms to correct deficiencies and reduce goiter 

development (Lisco et al., 2023). To re-establish metabolic 

balance, severe hypothyroidism can be treated with 

hormone replacement therapy with synthetic thyroxine. 

Recurrence prevention is achieved through simultaneous 

management of underlying environmental and dietary 

factors, e.g., avoidance of goitrogenic medications (Parretti 

et al., 2016). Infrequently, surgery is indicated when large 

goiters produce marked respiratory distress (Zhu et al., 

2023). The main focus of this article is on various 

commonly occurring thyroid gland disorders in small 

ruminants. This review also focuses on the diagnostic 

approaches, including histopathology, serum thyroid 

hormone assay, radiographic assessment, and iodine 

assessment test. Furthermore, it also discusses treatment 
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strategies such as antithyroid medications, beta blockers, 

iodine, T4, and selenium supplementation for these 

disorders. The anatomical and physiological perspectives 

of the thyroid gland and the pathophysiology of various 

thyroid gland disorders are also discussed. 

 

Causes of thyroid gland disorders in sheep and goat: 

Small ruminants, especially sheep and goats, are prone to 

numerous thyroid gland disorders that can significantly 

affect their productivity and health. The disorders are often 

due to genetic predispositions, environmental toxins, and 

nutritional deficiencies (Davoodi et al., 2022). The leading 

cause is a lack of iodine, which induces goiter, an 

enlargement of the thyroid gland, and is particularly 

destructive in congenital cases that induce stillbirth and 

death. The deficiency impacts development, altering the 

thyroid hormone levels of the mother and fetus (Olivieri et 

al., 2021). Hyperplastic goiter, also associated with iodine 

deficiency, is characterized by follicular hyperplasia, 

enlargement of the neck, and growth retardation. 

Inflammation and cysts of the thyroid cause complications 

in embryonic development by altering thyroid hormone 

(Malinka et al., 2024). Congenital hypothyroidism-

otherwise under genetic control-produces profound 

developmental defects, including dwarfed limbs and 

decreased brain and cerebellar weights, through defective 

synthesis of thyroglobulin (Tanase-Nakao et al., 2024). 

Ironically, this overdose of iodine can also interfere with 

thyroid function and raise T4 and TSH levels, which can 

cause postnatal hypothyroidism (Fan et al., 2024). These 

all impact immunological function, growth, and 

reproductive success, resulting in reduced production and 

increased mortality, and financial loss (Velasco and Taylor, 

2018). Some of the important thyroid gland disorders and 

their causes are given in Fig.1. 

 

Anatomy and physiology of the thyroid gland in small 

ruminants: Anatomically, the thyroid gland, an important 

endocrine organ, is situated in the neck and consists of two 

lobes that are joined by a thin isthmus and flank the trachea 

(Guidoccio et al., 2019). The thyroid's structure facilitates 

its strategic position and protection. It is invested in a layer 

of connective tissue, divided into outer and inner portions, 

and often padded by encompassing fatty tissue 

(Balasubramanian, 2024). It is structured largely in the 

form of numerous follicles, which are round bodies 

consisting of colloid, a proteinaceous thyroid hormone 

storage medium (Al-Suhaimi and Khan, 2022). Simple 

cuboidal epithelial cells or follicular cells form the lining 

of these follicles. Its height may vary based on the level of 

activity of the gland, which is a direct manifestation of its 

role in hormone production (Mense and Boorman, 2018). 

Although fewer in number, parafollicular cells or the C-

cells are present within these follicular cells and play an 

important role in the secretion of calcitonin hormone, 

which is critical for the maintenance of calcium 

homeostasis (Root, 2021). The synthesis, storage, and 

release of thyroid hormones are guaranteed by the 

arrangement of follicles and specific cells within a 

connective tissue matrix (Brix et al., 2019). The anatomical 

and histological features of the thyroid gland are given in 

Fig. 2. 

By secreting and producing T4 and T3, the thyroid 

gland plays a physiological function of metabolic 

regulation. The main cellular elements, these thyrocytes, 

change shape depending on the functional activity of the 

gland, indicating an active role to play in the synthesis of 

hormones (Mugesh et al., 2023). The C-cells, invested in a 

rich capillary bed, also secrete calcitonin, which is 

accountable for calcium homeostasis. The HPT axis, a 

sophisticated feedback mechanism that ensures hormonal 

balance, controls this complex interaction between 

parafollicular and follicular cells with high accuracy (Root, 

2021). Pituitary TSH stimulates the thyroid to secrete T4 

and T3, which, in turn, give feedback to the pituitary and 

the hypothalamus to control the secretion of TSH. This 

very tightly controlled system indicates the importance of 

the thyroid to achieve metabolic balance and its connection 

with the general endocrine system (Gavrila and 

Hollenberg, 2019). 

 

 
 
Fig. 1: Some important thyroid gland disorders and their causes in small ruminants. Created in https://BioRender.com. 
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Fig. 2: Anatomical location and histological structure of the thyroid gland, highlighting hormone-producing follicles. Created in https://BioRender.com 

 

The HPT axis, a highly complex system consisting of 

a cascade of hormonal interplay and inhibitory feedback 

loops, is directly responsible for most of the complicated 

control of release of thyroid hormones (Vella, 2018). The 

thyrotropin-releasing hormone (TRH) of the hypothalamus 

first acts upon the pituitary gland to cause release of 

thyrotropin (TSH), which in turn causes the thyroid gland 

to produce and secrete T3 and T4 (Shahid et al., 2018). 

Such homeostasis in hormone levels is attained through the 

tight regulation of this delicately controlled process by 

peripheral T4 and T3 negative feedback (Mancino et al., 

2021). The operation of the thyroid is also significantly 

influenced by a range of major factors outside of this 

primary regulatory loop. Sufficient intake of iodine is 

necessary as it is part of thyroid hormones; in populations 

where the supply of iodine is low, the deficiencies can 

cause goiter and hypothyroidism (Olivieri et al., 2021). 

Selenium consumption is also crucial because it protects 

thyroid cells against oxidative damage and facilitates the 

conversion of T4 to the more physiologically active T3 

(Wang et al., 2023). Thyroid function and disease 

susceptibility can also be disrupted and increased by 

environmental factors such as pollution and exposure to 

endocrine-disrupting chemicals such as bisphenols (Street 

et al., 2024). Climate change and heavy metal exposure are 

toxic to thyroid health. Inherited predispositions due to 

genetics also have a major role because they affect the 

regulation of hormones, environmental stress response, and 

susceptibility to thyroid disease (Gianì et al., 2021). 

Therefore, while diet and the HPT axis are the mainstays of 

thyroid health, control of thyroid function is managed 

holistically due to emerging awareness of environmental 

and genetic influences (Gavrila and Hollenberg, 2019). The 

release mechanism of thyroid hormones, along with its 

stimulating factors, is given in Fig. 3. 

 

Global prevalence and economic impact of thyroid 

gland disorders: The most common reason for thyroid 

gland disease in small ruminants is iodine deficiency, and 

these conditions present a significant health hazard 

worldwide as well as an economic one. Depending on the 

environment and diet, incidence levels vary between sites 

(Bhardwaj, 2018). An excessive rate of goiter has been 

reported to be typical of the presentation. For instance, 

according to a study by Davoodi et al. (2022) in the Darreh 

Garm area of Iran, the goats exhibiting the condition 

displayed clearly lower serum thyroid hormone 

concentrations than normal goats. In some areas of sub-

Saharan Africa, goiter prevalence may startlingly be as 

high as 64-70%. Congenital goiter and thyroid dysgenesis, 

which present with ectopic thyroid tissue and are also 

linked to dwarfism as well as osteoporosis, are further 

highlighted by Brazilian and Iranian case series by Kaké et 

al. (2019). Iodine deficiency, responsible for impairing the 

synthesis of thyroid hormones, is the primary etiology 

behind most of these conditions. Environmental factors are 

a major concern as highlighted by Zimmermann (2020), 

such as the low level of iodine in the soil and waters of the 

earth, seen in the northeastern region of Sicily and the 

Zhytomyr region in Ukraine. The genetic predispositions 

and nutritional factors, such as the consumption of 

goitrogenic medications, which interfere with the secretion 

of thyroid hormones, are also taken into consideration. 

With different rates of prevalence, the global distribution 

presents focal point in South America, Africa, Europe, and 

Asia. For example, endemic goiter prevalence of 28.6% 

was found in the Sekota village in Ethiopia (Babiker et al., 

2020). 

Small ruminant thyroid gland disorders are extremely 

expensive, mainly because of decreased production. 

Farmers experience significant economic losses through 

decreased milk production, slower growth rates, and lower 

reproductive performance caused by iodine deficiency 

(Pankowski and Bartyzel, 2023). Hypothyroid goats, for 

instance, have been shown to experience decreased fertility 

and higher mortality. The economic burden is added to by 

the cost of prevention and treatment, such as veterinary 

care, iodine supplements, and testing (Arnold et al., 2024). 

While there are cheap treatments like oil supplementation 

and iodized salt, it is not always possible to apply them in 

low-resource situations. Also, the medical ramifications of 

iodine insufficiency amplify the combined economic 

impact to pastoral communities in the most serious 

economic   ways   in   those   areas   where   small   ruminants  
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Fig. 3: Pathway illustrating the production and release of thyroid hormones (T3 and T4) via the hypothalamic-pituitary-thyroid axis. Created in 
https://BioRender.com 

 

constitute a source of staple diet (Lisco et al., 2023). Once 

all the components are incorporated together, an intricate 

sequence of pressure economics is achieved to stress the 

necessity of efficacious methods of interventions towards 

the reduction of the impact of the problem of the thyroid 

gland on small ruminants around the world (Ligomina et 

al., 2024). 

 

Commonly occurring thyroid gland disorders 

Hypothyroidism: A prevalent endocrine disorder called 

hypothyroidism is caused by a complex interaction of 

factors leading to an insufficient production of thyroid 

hormone, and this may manifest with a host of clinical 

presentations (Zamwar and Muneshwar, 2023). The most 

prevalent etiology globally is iodine deficiency, which 

disrupts the T4 and T3 production by the thyroid gland 

through inhibition of the iodination of thyroglobulin. Such 

an impact can cause goiter,  compromised intellectual 

development, even cretinism in severe cases (Pretell et al., 

2017). Alternatively, goitrogenic substances including 

environmental toxins such as perchlorates and 

isothiocyanates of cruciferous plants inhibit the activity of 

thyroid peroxidase (TPO), thereby preventing thyroid 

hormone synthesis, leading to hyperplasia of the thyroid 

gland (Serrano-Nascimento and Nunes, 2022). Inadequate 

selenium, which is necessary to facilitate seleno-protein 

activities in T4-to-T3 conversion and in antioxidant 

defense, results in increased oxidative stress and the 

inhibition of enzymatic activity (Shimada et al., 2021). It is 

further associated with autoimmune thyroiditis as it 

enhances immunogenicity to thyroglobulin. Congenital 

hypothyroidism due to dysgenesis of the thyroid or 

dysfunction in hormone production needs early attention to 

prevent retardation of growth and intellectual inability 

(Ghemigian and Dumitru, 2024). 

The primary factors for hypothyroidism in small 

ruminants, such as sheep and goats, include iodine 

deficiency, environmental stresses, and imbalances in the 

diet. Insufficiency of essential iodine prevents the thyroid 

hormones from being synthesized, and endogenous 

elements such as breed, age, sex, and climatic and seasonal 

influences also contribute to thyroid functions (Wani et al., 

2023). Hypothyroidism is defined by a deficiency in the 

production of thyroid hormone, which is important for 

metabolic and overall physiological well-being. Clinically, 

these animals present with weakness, anemia, leg swelling, 

constipation, hair loss (alopecia), anorexia, lethargy, and 

dullness (Lokes-Krupka et al., 2020). This is supported by 

hormonal testing, with reduced body temperatures, reduced 

respiratory and heart rates, reduced levels of T4 and T3, 

and increased thyroid-stimulating hormone (TSH). 

Whereas preventative management emphasizes 

nutricareful monitoring, especially iodine consumption, to 

ensure the best thyroid function and buffer the condition 

against affecting animal health and productivity, treatment 

typically involves iodine supplementation, e.g., potassium 

iodide, that has proven effective in restoring normal thyroid 

function within weeks (Opazo et al., 2022). This shows the 
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need for ongoing research with the ultimate goal of 

maximizing management practices. Although prevention 

management deals with cautious monitoring of nutrition, 

i.e., iodine intake, to maximize thyroid function and avoid 

the condition's impact on animal welfare and performance, 

treatment is mostly based on iodine supplementation, e.g., 

potassium iodide, which has been shown to restore normal 

thyroid function within a few weeks. This stresses the need 

for continuous research aimed at refining managerial 

practices (Pearce, 2018).  

 

Hyperthyroidism: The primary etiology of 

hyperthyroidism in small ruminants, although rare, is 

autonomous thyroid nodules, autonomous 

hyperfunctioning adenomas, or iatrogenic iodine excess. 

All these etiologies lead to an overproduction of T4 and 

T3, disrupting the hypothalamic-pituitary-thyroid axis 

(Yahya et al., 2024). Weight loss despite adequate intake, 

insulin resistance, and glucose metabolic derangements 

are induced by this hormonal spurt, creating a 

hypermetabolic state of increased cellular metabolism and 

energy use (Vayakkattil and Vayakkattil, 2024). This is 

followed by certain pathophysiological mechanisms 

involving enhanced thyroid hormone release, which 

substantially distorts metabolic homeostasis. The 

hyperactivity of the deiodinases, the enzymes responsible 

for facilitating the conversion of T4 to T3, is key to this 

event and further drives the state of hypermetabolism 

(Russo et al., 2021). 

Clinical presentation consists of enhanced hunger, 

muscle weakness, intolerance to heat, cardiovascular 

stimulation-induced tachycardia, loss of weight, and 

anxiety with abnormal behavior. To determine structural or 

functional thyroid abnormalities, diagnostic methods are 

thyroid palpation, ultrasound, and perhaps thyroid scans 

along with laboratory examinations of elevated T4 and T3 

(Devaraj and Garnett, 2021).  The primary aim of 

management is to restore normal thyroid function, which 

involves dietary iodine reduction for supplementation-

induced hyperthyroidism, radioactive iodine therapy or 

surgery for autonomous nodules, and antithyroid drugs 

such as methimazole for severe cases (Chowdhury et al., 

2024). 

 

Goiter: The principal cause of goiter in small ruminants, 

especially in goats, is iodine deficiency, which leads to the 

hypertrophy of the thyroid glands to capture as much iodine 

as possible. This affects the normal secretion of thyroid 

hormones (Olivieri et al., 2021). Besides hereditary 

susceptibilities and other environmental stressors such as 

selenium deficiency and tobacco smoke, environmental 

sources such as lower soil and forage iodine concentrations 

also play a very significant role in this etiology (Hague, 

2018). Two forms of goiter are recognized: 

parenchymatous goiter, which is usually observed at the 

beginning of a deficit and is characterized by thyroid tissue 

hyperplasia without obvious accumulation of colloid, and 

colloid goiter, which is characterized by more follicles 

containing colloid due to long-standing iodine deficiency 

(Li et al., 2016). Goiter development is strongly determined 

by iodine status; low environmental iodine reduces thyroid 

hormone synthesis, which could be effectively managed 

with iodine supplementation such as sodium thyroxine and 

preventive strategies such as universal salt iodization 

(Lisco et al., 2023). Due to the etiologic contributions of 

genetic and more general environmental factors, a 

combined management program involving dietary 

supplements and environmental modifications is required 

to reduce goiter risk, although iodine deficiency is of 

highest priority (Hague, 2018). Thyroid gland regulation 

and hormonal activity caused by various factors is 

illustrated in Fig. 4. 

 

 
 
Fig. 4: Schematic representation of thyroid gland regulation and hormonal activity. Created in https://BioRender.com. 
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Congenital thyroid disorders: Iodine deficiency and 

inherited defects are primary causes of congenital thyroid 

disorders in small ruminants like sheep and goats, with a 

severe influence on the growth of neonates. Inherited factor 

plays an important role, particularly autosomal recessive 

mutations influencing thyroglobulin (TG) production 

(Kostopoulou et al., 2021). Exon 8 mutation in the TG gene 

causes premature termination codons in Dutch goats a 

resulting of truncated, non-translatable segments of TG 

developing into congenital hypothyroidism and goiter. The 

role of genetic defects in TG synthesis is emphasized by 

comparable rates of inherited goiter in bongo antelopes and 

Merino sheep (Pathak et al., 2024). Fetal thyroid and brain 

development are profoundly disrupted by iodine deficiency 

concurrently, primarily in areas of low soil and forage 

iodine. Iodine deficiency during pregnancy causes 

congenital goiter and retardation of infant growth, 

disruption of embryonic neurogenesis, reduction of brain 

weight and DNA, and inhibition of neuronal migration. The 

disorders highlight the importance of adequate iodine in 

embryonic thyroid hormone formation and neurologic 

development (Nguyen, 2023). 

Growth retardation, respiratory distress, and decreased 

brain development are a few of the significant effects of 

these congenital thyroid abnormalities on infant growth. 

Newborns with hypothyroidism have more skin 

(myxedema), larger thyroid gland, decreased growth, and 

higher mortality (Makki, 2022). Because iodine deficiency 

results in late migration of cerebellar granule cells and 

increased cerebral cortex neuronal density, which are 

markers of decreased plasma T4 and T3 levels, brain 

development is specifically sensitive. Clinical 

examination, biochemical investigations (serum T4, T3), 

and imaging (ultrasonography, CT) are employed for the 

diagnosis of these conditions (De Groot et al., 2015). Low 

molecular weight iodinated material (LOMWIOM) in 

maternal urine can be utilized for the diagnosis of TG 

synthesis abnormalities in fetuses. Preventive measures 

include routine thyroid function monitoring in pregnant 

animals and offspring, universal salt iodization programs, 

and supplementation of the maternal diet with iodine. To 

enhance the health and productivity of small ruminant 

flocks and reduce the adverse effects of congenital thyroid 

disorders, efficient diagnostic and preventive strategies are 

needed (Mégier et al., 2023). Table 1 gives some of the 

thyroid gland disorders with their clinical signs, diagnostic 

approaches, and treatment strategies. 

 

Diagnostic approaches: In ruminant medicine, clinical 

examination, especially palpation of the thyroid gland, is a 

basic, simple diagnostic test that is a quick and easy means 

of detecting potential thyroid malfunction. For the right 

assessment of the lobes' size, consistency, and mobility, 

and to detect goiters, which are a typical indicator of 

thyroid disease, the process should be familiar enough with 

the anatomy of the thyroid gland (Koshiishi et al., 2022). It 

has been proven through research that when done by 

experienced professionals, palpation yields quantitative 

results close to ultrasound values, again demonstrating its 

diagnostic validity. But recognize that palpation has its own 

limitations and will likely miss small abnormalities, 

particularly in the case of early-stage disease or when the 

gland is not very enlarged (Jacome et al., 2024). 

Furthermore, palpation accuracy significantly relies on the 

ability of the examiner, as such, emphasizing clinical skill 

proficiency. Despite the ability to provide critical lead 

information by means of palpation, the test often succeeds 

well when supported with other tests in diagnosis (Maan, 

2025). Laboratory tests quantifying thyroid hormones 

provide critical functional information, adding to and 

reinforcing clinical data, while imaging by ultrasound, for 

example, provides precise imaging of thyroid architecture, 

allowing for careful assessment. Reliable management 

plans are possible through such multi-dimensional 

diagnosis, providing correct and comprehensive evaluation 

of thyroid health in small ruminants (Devaraj and Garnett, 

2021). 

With a focal point of central interest being serum 

levels of thyroid hormone (T3 and T4), TSH and feed and 

blood levels of iodine and selenium, biochemical 

assessment is essential in proper identification of thyroid 

gland dysfunction in small ruminants. The age, sex, and 

trace element status all have dramatic impacts on thyroid 

hormone levels T3 and T4, essential for the control of 

metabolism, growth, and reproduction (Köhrle, 2023). 

While T3 levels are quite stable, age-related fluctuation 

shows that T4 levels are highest in young animals and 

decrease with advancing age. Selenium deficiency directly 

impacts the metabolism of thyroid hormones, which may 

result in decreased T4 to T3 conversion and decreased 

levels of T3 and T3: T4 ratios (Lin et al., 2014). There are 

also gender differences: young male sheep contain higher 

T4 than female sheep. The pituitary gland releases TSH 

that regulates the release of T3 and T4. The test of TSH 

level is mandatory to diagnose hypothyroidism (Osorio et 

al., 2017). Normal animals have a low level of TSH, but 

due to diminished negative feedback, they become high in 

primary hypothyroidism. 

Deficiency in iodine and selenium greatly damages the 

function of the thyroid gland (Wang et al., 2023). In the 

event that iodine, an essential constituent of thyroid 

hormones, is in short supply, the gland attempts to 

compensate by secreting increased amounts of TSH, which 

often results in goiter and fertility issues. When decreased, 

selenium primarily affects the levels of T3 because it is 

required for selenoproteins used in the conversion of T4 to 

T3 (Gorini et al., 2021). 

The thyroid health is reflected in the levels of iodine 

and selenium in feed and serum. Iodine deficiency leads to 

hypothyroidism and needs supplementation to ensure 

proper thyroxine levels, particularly in nursing animals 

(Lossow et al., 2021). This is particularly necessary where 

there are shortages in soil and feed. Selenium deficiency 

affects the synthesis of T3, which has a bearing on the 

overall function of the thyroid gland (Kazi Tani et al., 

2020). T3 has been shown to increase after 

supplementation with selenium, specifically organic forms, 

pointing to selenium's role in supporting optimal thyroid 

function, as during lactation. With both iodine and 

selenium needed for excellent thyroid metabolism of 

hormones and thyroid production, the interaction is of 

critical significance (Azorín et al., 2024). Thyroid 

dysfunction is exacerbated by combined selenium and 

iodine deficits, requiring combined supplements to 

increase selenium enzyme activity and T3 and T4 levels. 

Providing  sufficient  levels  of both selenium and iodine is  
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Table 1: Some thyroid gland disorders along with clinical signs, diagnostic and treatment strategies 

Thyroid 

gland 
disorders  

Species 

affected  

Etiology  Clinical signs and 

symptoms 

Diagnostic approaches Treatment 

strategies  

Prognosis  Refere

nces  

Congenital hypothyroidism  

Iodine 
Deficiency-
Induced 

Goiter 

Sheep, Goats Maternal gestational i
odine deficiency, soil 
iodine deficiency 

Goiter, weakness, 
alopecia, stillbirths, 
neonatal death, 

delayed skeletal 
maturation, stunted g
rowth, myxedema 

(swelling), cretinism 
(in advanced cases), 
impaired 

thermoregulation, dec
reased fertility 

Serum 
T3/T4 concentration (low), 
increased TSH, thyroid 

gland ultrasound, 
histological assessment of 
thyroid tissue (if possible) 

Iodine 
supplementation 
(oral, 

injectable), 
iodine-enriched 
mineral licks for 

pregnant stock, 
dietary 
correction 

Variable, 
depending 
on duration and 

severity of 
deficiency. 
Early treatment 

improves 
prognosis 

(Lafta 
et al., 
2023) 

Genetic 
forms 

Sheep, Goats 
(certain bree

ds could have 
predispositio
ns) 

Genetic 
mutations of thyroid 

hormone productio
n or receptor 
function 

Like iodine deficiency, 
but could have certain

 breed-related 
characteristics, 
congenital goiter, 

disproportionate 

dwarfism, 
neurological 

impairments 

Genetic test, serum 
T3/T4 concentration, 

TSH concentration, 
thyroid gland imaging, 
histopathology 

Hormone 
replacement 

therapy 
(levothyroxine), 
supportive trea

tment 

Poor 
prognosis, parti

cularly if severe 
neurological im
pairment 

(Mora
n et 

al., 
2022) 

Acquired hypothyroidism 
Autoimmun

e thyroiditis 

Sheep, Goats 

(less common 
than in other 
species) 
 

  

Immune system 

attacking thyroid 
gland, genetic 
predisposition 
may be a factor  

Goiter, progressive 

thyroid dysfunction, 
variable clinical signs 
(can be subtle), 
weight changes, 

weakness 

Serum 

T3/T4 concentrations, 
TSH concentration, pres
ence of thyroid 
autoantibodies, biopsy 

of thyroid gland  

Hormone 

replacement 
therapy, 
immunosuppres
sive therapy 

(less frequent) 

Variable, 

depending 
on extent and 
stage of disease 

(Kost

oglou-
Athan
assiou 
et al., 

2022) 
Nutritional 
imbalances 

Sheep, Goats 
 

 
. 
. 

Consumption of 
goitrogenic plants 

(e.g., Brassica spp., 
soybeans), excessive 
nitrate consumption, 

mineral imbalance 
(e.g., excess calcium) 

Goiter, weight gain, 
lethargy, dry hair and 

skin coat, decreased 
milk production, 
reproductive 

dysfunction, slowed 
wool/hair growth 

Serum T3/T4 
concentrations, TSH 

concentration, dietary 
evaluation, determination 
of goitrogen exposure, 

thyroid ultrasound  

Elimination of 
goitrogenic 

sources, iodine 
supplementation 
(if concurrent 

iodine deficiency 
exists), hormone 
replacement 

therapy 

Good with early 
intervention and 

elimination of 
goitrogenic 
factors 

(Djuri
čić et 

al., 
2022) 

Iatrogenic 

(e.g., Post-

Surgery, 
Drug-
Induced) 

Sheep, Goats Surgical ablation of 

thyroid tissue, 

administration 
of offending drugs 
that impact thyroid 
function (e.g., 

sulfonamides) 

Hypothyroid signs, 

related to etiology, 

may appear after surg
ery, 
or following administ
ration of drugs 

Serum levels 

of T3/T4, levels of TSH, 

patient history. 

Thyroid hormo

ne replacement 

therapy, drug w
ithdrawal 

Excellent, 

if appropriately 

managed 

(Econ

omie, 

2003) 

Environment
al 

Contaminant
s (e.g., 
Perchlorate) 

Sheep, Goats Exposure to 
environmental toxin

s that disrupt iodine 
uptake (e.g., 
perchlorate, 

thiocyanate) 

Goiter, decreased th
yroid hormone 

levels, 
reproductive disease,
 changed metabolism 

Serum T3/T4 levels, TSH 
levels, 

environmental sampling f
or 
contaminants, evaluation 

of exposure history 

Elimination of 
exposure, 

iodine 
supplementatio
n, hormone 

replacement 
therapy 

Variable, 
depending on 

contaminant 
and length of 
exposure 

(Pearc
e and 

Braver
man, 
2017) 

Hyperthyroidism (rare in small animals) 

Neoplasia 
(Thyroid 
Adenoma/

Carcinoma) 

Sheep, Goats 
(very rare) 

Malignant change of 
thyroid follicular 
cells 

Weight loss, 
tachycardia, heat 
intolerance, 

nervousness, goiter 
(can be palpable), 
exophthalmos 

(rare), elevated meta

bolic rate 

Serum 
T3/T4 concentration (inc
reased), 

TSH concentration (decr
eased), thyroid 
scintigraphy, ultrasound, 

fine-needle aspiration, 

histopathology. 

Surgical excision 
(if possible), 
radioactive 

iodine treatment 
(uncommon), 
chemotherapy 

(in case 

of carcinoma) 

Poor, especially
 with carcinoma 
and metastasis 

(Thapa 
et al., 
2024) 

Thyroid neoplasia 
Carcinoma Sheep, Goats Thyroid follicular cel

l malignant tumor  

Goiter (can be 

invasive), loss 
of weight, anorexia, 
respiratory distress 

(if trachea invaded), 
metastasis to lymph 
nodes and lungs  

Serum T3/T4 levels, 

ultrasound, CT/MRI 
(staging), biopsy, 
histopathology  

Surgical excisio

n (if possible), 
chemotherapy, 
radiation 

therapy (rare)  

Poor, particularl

y with 
metastasis 
 

(Nguy

en et 
al., 
2022) 

Adenoma Sheep, Goats Benign tumor of 
thyroid follicular 
cells 

Goiter 
(ordinarily unilateral),
 can be 
asymptomatic, mild 

hyperthyroidism 
(uncommon) 

Serum 
T3/T4 concentrations, 
ultrasound, fine-needle 
aspiration, 

histopathology  

Surgical removal 
(if symptomatic)  

Good, 
with surgery  

(Gupta 
et al., 
2020) 
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important to the prevention of thyroid disease and the 

health and productivity of small ruminants. This integrated 

biochemical screening, combined with the proper 

supplementation regimens, represents a strong plan for the 

management of thyroid function in the animals (Rayman 

and Duntas, 2019). 

Both scintigraphy and ultrasound are significant 

imaging techniques in the diagnostic thyroid disease 

workup in small ruminants, having strengths and 

limitations. Chosen for being non-invasive with high 

resolution anatomy, ultrasound is a strong diagnostic tool 

which reports conditions such as thyroiditis and nodular 

disease and documents thyroid morphology fairly 

accurately (Mohan et al., 2023). Advances such as 

radiomics and incorporation with deep learning enhance 

the diagnostic accuracy of ultrasound by enhancing image 

segmentation, classification, and correlation of quantitative 

image features with clinical pathology. Its performance is 

operator skill-dependent, however, and it may yield 

unexpected results that require further studies (Yousefi et 

al., 2024). Radioisotope-based scintigraphy, on the other 

hand, detects residual or metastatic thyroid tissue after 

thyroidectomy and discriminates metabolically active from 

inactive nodules to offer functional assessment (Serpi et al., 

2021). While scintigraphy is useful for functional 

assessment, it must be utilized in conjunction with other 

diagnostic modalities, especially ultrasonography, to 

obtain an overall image of thyroid pathology in small 

ruminants due to its low specificity for the discrimination 

between benign and malignant nodules. With an integration 

of anatomical and functional knowledge, the 

complementary approach maximizes diagnostic accuracy 

and minimizes thyroid complications to contend with 

(Schenke et al., 2023). 

Histopathology, a complete microscopic study of the 

architecture of the thyroid tissue, is critical to the definite 

diagnosis of thyroid gland issues in small ruminants, 

particularly where goiter occurs endemically. Biopsy 

samples representing the tissues may be obtained with 

ultrasound-guided core biopsies, which have been more 

sensitive and specific than fine-needle aspiration cytology 

(Jung, 2024). Iodine-deficiency goiter in goats is 

characterized by thyroid follicles of various sizes and 

glandular hyperplasia, according to histopathological 

findings; in sheep, cysts, follicular hyperplasia, 

haemorrhage, and inflammation are frequent in the thyroids 

of dam and foetus. The clinical significance of 

histopathological findings is also suggested by experiments 

that show that hormonal replacement in goats following 

sodium thyroxine treatment emphasizes the intrinsic 

correlation between these structural defects and alterations 

in serum levels of thyroid hormones (Davoodi et al., 2022). 

The role of thyroid disease in development is further 

underscored by correlations between fetal age and sheep 

plasma T3 and T4 levels. Although histopathology is 

extremely informative for structural disease and thyroid 

disease, it is best utilized in a synergistic fashion with 

clinical data, radiographic imaging, and hormonal studies 

in a multidisciplinary system. Such a versatile strategy 

allows us to make more precise diagnosis and helps in 

preparing individualized and efficient therapeutic courses 

for thyroid ailments in small ruminants (Veena et al., 

2018). 

Treatment strategies: A multi-disciplinary approach 

involving thyroid hormone replacement, supplementation 

with iodine and selenium, and proper dietary control is 

essential for the treatment of hypothyroidism in small 

ruminants. Iodine, required for the synthesis of thyroid 

hormones, may be administered orally as potassium iodide 

solutions, mixed with feed as iodized salt, or 

intramuscularly as long-acting iodized oil injections 

(Mousa et al., 2021). The latter has special utility in 

increasing serum iodine and reducing thyroid enlargement 

in sheep. As suggested by elevated serum free 

triiodothyronine (FT3) and glutathione peroxidase activity, 

selenium, as well as iodine, not only increase thyroid 

hormone but also increase antioxidant enzyme activity, 

which is essential to thyroid function and overall well-

being (Nóbrega, 2019). Although levothyroxine (LT4) is 

predominantly studied in human beings but its potential 

application in small ruminants maybe in combination with 

selenium needs to be considered to optimize thyroid 

function and even potentially decrease accompanying 

symptoms. Levothyroxine alone is rarely used in small 

ruminant. The research study revealed that minute quantity 

of it i.e. 10-40µg/kg in sheep and 10-30µg/kg in goats is 

very effective in treating hyperthyroidism (Divers and 

Peek, 2014). 

Direct hormone replacement therapy treats hormone 

deficiency directly (Sun et al., 2021). Temporally, by 

eliminating goitrogenic foods, such as in brassica 

vegetables, that interfere with iodine absorption and 

increase thyroid enlargement, nutritional control plays a 

critical role in preventing and alleviating hypothyroidism. 

This indicates the need for individualized nutritional 

therapy in stimulating thyroid activity. Thyroid hormone 

function and iodine and selenium status need to be 

monitored regularly to facilitate maximum treatment 

effects and prevent side effects, and that will be to ensure 

maximum productivity and overall well-being of small 

ruminant flocks (Muzzaffar et al., 2022). In severe cases, 

when clinical signs become more prominent, then 

controlled dosage of iodine in the form of potassium iodide 

and selenium injection may be given (Mousa et al., 2021). 

Whilst uncommon than in hypothyroidism, small ruminant 

hyperthyroidism requires an earnest management strategy 

based on attacking the cause, namely autoimmune 

disorders such as Graves' disease linked with thyroid-

stimulating hormone receptor antibodies (TRAb) that lead 

to overproduction of thyroid hormone.  

To achieve euthyroidism, the first line of therapy is 

usually antithyroid drugs (ATDs), primarily methimazole, 

which effectively inhibits thyroid hormone production by 

interfering with iodine oxidation and iodotyrosine coupling 

(Bhat et al., 2022). Side effects like agranulocytosis and 

hepatotoxicity must be vigilantly watched out for. 

Although encouraging long-term ATD therapy remission 

rates exist, patient response, side effect profile, and level of 

TRAb need to be evaluated in each individual case (Kim et 

al., 2018). A surgical thyroidectomy is a last resort that 

seeks to cut off the source of excess hormone production, 

particularly in patients with large goiters, compressive 

symptoms, or where medical therapy fails. With recent 

studies pointing to safe surgery in stable hyperthyroid 

patients, preoperative preparation, which used to focus on 

achieving euthyroidism to minimize complications such as 
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thyroid storm, is evolving (Uludag et al., 2024). To 

effectively handle hyperthyroidism and sustain maximum 

health, specially designed treatment plans considering the 

specific needs and clinical picture of every individual small 

ruminant are essential, as evident from successful surgeries 

and the prevention of long-term effects. 

In controlling goiter in small ruminants, one has to 

manage underlying etiologies and, in severe cases, even 

resort to surgery (Chowdhury et al., 2024).  Of the primary 

causes, iodine deficiency can easily be prevented with 

universal salt iodization, a preventive strategy supported by 

the WHO.  In the absence of this option, administration of 

iodized oil can be applied, particularly where endemicity is 

high (Ghareeb et al. 2015). Finally, feed or supplements 

containing iodine can be utilized to overcome iodine-

deficient local produce. Aside from iodine supplementation, 

however, thyroid hypertrophy is primarily brought about 

by local growth factors that are TSH-regulated, hinting at a 

complex interaction in goiter development (Duborská et 

al., 2020). Another therapeutic measure is surgical 

intervention, reserved for cases with obstructive large 

goiters, possible malignancy, or cases where radioiodine 

therapy is not indicated. In contrast, for those who prefer 

not to have surgery or are high-risk candidates for surgery, 

radioiodine treatment is an available non-surgical 

alternative, especially for non-toxic multinodular goiter 

(Riguetto et al., 2020).  Hence, for optimal management of 

goiter in small ruminants, a comprehensive strategy 

involving iodine supplementation, dietary adjustment, and 

judicious use of surgical or radioiodine treatments must be 

employed. This method must be tailored to the specific 

context and severity of the goiter.  

In order to prevent irreversible neurodevelopmental 

problems, of specific importance in high-prevalence areas, 

early diagnosis by effective screening programs is the 

starting point of the complete treatment of congenital 

thyroid disease in neonatal small ruminants (Duntas, 2023). 

The cornerstone of treatment is the early onset of 

levothyroxine replacement therapy during the first two 

weeks of life, with individually adjusted dosing based on 

TSH and thyroid hormone levels. Careful monitoring of 

growth and meticulous caregiver education are also 

important features of management (He et al., 2022). Of 

particular note, intraruminal devices or intramuscular 

injections of pregnant maternal iodine markedly elevate 

milk iodine concentrations, reducing neonatal goiter and 

ensuring optimal thyroid function without injuring either 

the mother or the fetus. However, close follow-up for the 

development of thyroid autoantibodies remains necessary 

(Fuse et al., 2023). Through mutation carrier identification 

and progeny risk assessment, especially in high-risk 

breeds, genetic counseling improves management further 

and helps guide breeding decisions to reduce disorders 

prevalence. Levothyroxine therapy is customized for 

individual hormonal management based on molecular 

diagnostics that distinguish between dysembryogenesis 

and dyshormonogenesis  (Figueiredo et al., 2018). To 

reduce the adverse impacts of congenital thyroid disorders 

on the health of small ruminants, there is a need for early 

intervention and an integrated approach, despite the 

important role played by genetic factors. Environmental 

factors and management practices should also be 

considered (Persani et al., 2024). 

Prevention and management: For thyroid gland disease 

prevention in small ruminants, nutrition control must be 

dependable. T3 and T4 are iodine production dependent, 

and they should be supplemented at 0.1–0.3 mg/kg dry 

matter intake. For preventing both excess and lack, serum 

total iodine concentration (STIC) should range from 20 to 

100 µg/L (Chodkowski, 2024). Selenium potentiates the 

action of iodine and is required for glutathione peroxidase 

and selenoprotein-dependent deiodinases. Where selenium 

is low, supplement with 50–100 µg/day of selenium 

supplements (Bai et al., 2024). Avoid goitrogenic foods 

such as soybeans and Brassica species, which inhibit the 

absorption of iodine, particularly in pregnancy and 

lactation. Early detection is secured through continuous 

monitoring with pathological examinations, biochemical 

assays (TSH, T3, and T4), and clinical signs. It is important 

to apply genetic testing for detecting and preventing 

mutations in an effort to choose those breeds having the 

best thyroid function (Gwata et al., 2025). 

Environmental management is equally important. 

Thyroid function can be affected by climate and season, 

and therefore, in bad weather, proper shelter and food are 

essential. Iodine, selenium, iron, zinc, and vitamins A, C, 

and E are all essential components of a well-nourished diet 

(Shulhai et al., 2024). Newborn thyroid-weight: 

birthweight (TW:BW) ratios can be used to determine the 

iodine status of newborns; the higher the ratio, the more 

deficient they will be. Sufficient supply of iodine is ensured 

by supplementing with fortified food, oil injections, or 

iodized salt. Iodine and selenium interact synergistically 

and thus both need to be monitored (Jafri et al., 2019). 

Exclude the contaminants that act as goitrogens, such as 

thiocyanates and isoflavones. In general, for a small 

ruminant to ensure thyroid function, a multi-modal strategy 

incorporating environmental, genetic, and nutritional 

factors is required (Muzzaffar et al., 2022). 

 

Future research directions: Future studies of thyroid 

gland disease in small ruminants must adopt a multistaked 

holder approach, with a focus on enhanced diagnostics and 

new interventions. Although genetic research aims at the 

mapping of loci controlling thyroid mal-function to 

facilitate breed-based breeding schemes, molecular 

diagnostics such as qRT-PCR and next-generation 

sequencing identify exact biomarkers to diagnose early 

disease. Probiotics (Lactiplantibacillus plantarum 299v, 

Bifidobacterium longum) and fecal microbiota 

transplantation (FMT) are two of the novel therapeutic 

strategies that have potential for altering the gut microbiota, 

an essential component of thyroid function influencing 

neurotransmitters and trace elements throughout the gut-

brain and gut-thyroid axes. Since cilia are involved in 

autoimmune thyroid diseases and thyroid cancer, therapies 

that are designed to repair primary cilia function in thyroid 

follicular cells are equally important. Successful 

management methods depend on knowledge of the long-

term consequences of thyroid pathology on productivity, 

including reduced feed efficiency and reproductive 

performance in hypothyroidism and augmented metabolic 

rate and reduced lifespan in hyperthyroidism. 

More work must also be done to further define the 

effect of environmental toxicants and the gut microbiome 

on thyroid gland function. Identification and prevention 
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research on endocrine-disrupting chemicals such as 

bisphenols, phthalates, and per- and poly-fluoroalkyl 

substances is warranted since they are known to disturb 

thyroid hormone pathways. The mode of action for heavy 

metals including lead, mercury, and cadmium must also be 

studied to a large degree since they bind to thyroid-binding 

proteins and displace iodide from thyroid. Considering the 

role of the gut microbiota and the link between dysbiosis 

and thyroid cancer and autoimmune thyroid diseases, 

investigation of specific bacterial strains (e.g., 

Lactobacillus and Bifidobacterium) and short-chain fatty 

acids (SCFAs) as potential therapeutic targets is indicated. 

Thyroid hormone homeostasis and immunomodulation are 

imposed directly by changes in the production of bile acid 

and cytokines that are regulated by gut flora. To improve 

the productivity and health of small ruminants, it is 

recommended that future research use these findings to 

design and implement comprehensive prevention and 

treatment plans for thyroid gland disorders. 

 

Conclusions: Thyroid gland disease is a significant, 

though often underdiagnosed, health problem in small 

ruminants. The pathophysiology of the disease, particularly 

hypothyroidism, is intimately associated with dietary 

goitrogens and iodine status, and has a major effect on 

growth, reproduction, and overall productivity. Treatment 

strategies must be adapted to the species and etiology, 

emphasizing hormone replacement, iodine 

supplementation, and resolution of the underlying 

environmental or nutritional basis. This review puts forth 

the need for more knowledge and research into the 

complexities of sheep and goat thyroid physiology. To 

enhance economic sustainability and animal welfare in 

small ruminant production systems, future research has to 

focus on developing standardized diagnosis techniques and 

more effective treatment options. Such a comprehensive 

knowledge of these diseases will enable the producers and 

the veterinarians to adopt preventive steps, maintaining 

their health and productivity. 
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