
The thyroid hormones produced by the gland and 

released into the blood and lymph are thyroxine (T4), 

triiodothyronine (T3) synthesised by thyroid follicle 

cells, and calcitonin (or thyrocalcitonin) synthesised 

by parafollicular cells (D-cells). The action of thyroid 

hormones T4 and T3 and their participation in the re-

gulation of many physiological mechanisms are com-

plex. In hypothyroidism there is a decrease in basal 

metabolism (decreased energy consumption for vital 

functions) and a tendency to fatten, disturbance of mi-

neral metabolism (retention of mineral salts and wa-

ter, resulting myxoedema); increased cholesterolae-

mia; increased glucose absorption. Hypothyroidism 

also causes deficient myelination of nerves and de-

creased central nervous system activity, adynamia 

(mental retardation in humans). It also causes hypo-

gonadism and reproductive disorders: delayed oes-

trus (although ovulation occurs normally), failure to 

form pituitary luteinising hormone, generally sub-oes-

trus or anoestrus (in females), anaphrodisia (in 

males). A common clinical manifestation in dogs is sy-

mmetrical, bilateral alopecia, the skin being dry, appa-

rently thickened (myxoedema), and non-pruritic (9, 

11, 13). Primary hypothyroidism (due to iodine defi-

ciency) and secondary hypothyroidism (a conse-

quence of impaired iodine metabolism due to the in-

tervention of goitrogenic factors, even with normal e-

xogenous iodine intake) are described in farm animals 

(1, 3, 4, 11). We present two cases of endocrine alo-

pecia associated with primary hypothyroidism in 

goats, occurring in a goitre-endemic area in humans.

MATERIALS AND METHODS

Two goats (mother and daughter, aged 5 and 3 

years respectively) with diffuse alopecia from a micro-

farm of 18 adult goats and 10 kids, reared in an or-

ganic system, were clinically examined. Superficial 

skin scrapings were swabbed to exclude parasitic or 

mycotic dermatitis. Skin biopsies were taken and the 

samples were processed for histological examination 

by the paraffin-embedded method: fixation with 4% 

neutral formalin and Bouin solutions, dehydration with 

alcohol series, and clarification with xylene. Paraffin 
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traduce prin scăderea metabolismului bazal, perturba-

rea metabolismului mineral, mixedem, tulburări ner-

voase și de reproducție. O manifestare clinică frecventă 

la câini este alopecia simetrică, bilaterală. Semnalăm 

două cazuri de alopecie endocrină la capre, datorată hi-

potiroidismului primar. Leziunile histologice ale pielii au 

fost sugestive, constând în: mixedem, atrofia foliculilor 

piloși, paracheratoză moderată. Confirmarea diagnosti-
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cubes were microtomed sectioned at 5 μm thickness, 

stained with hematoxylin-eosin and PAS for better 

highlighting of mucopolysaccharides, then examined 

by light microscopy. Blood serum T4 was assayed.

RESULTS AND DISCUSSION

On clinical examination, both goats showed bilate-

ral but asymmetrical diffuse alopecia, predominantly 

on the right side of the body in the mother (Fig. 1 and 

2), and more discrete, in the form of patches, predo-

minantly on the left side of the body in the daughter 

(Fig. 3). Detailed examination of the area with more 

severe alopecia showed small hyperpigmented pa-

tches and discrete skin bumps, very sparse and short 

hair, without other epidermal lesions (Fig. 4).

 

Fig. 1. Diffuse alopecia, predominantly 

on the right side of the body

Fig. 2. Diffuse alopecia, predominantly 

on the right side of the body. Dorsal view

Direct microscopic examination of skin scrapings 

excluded parasitic or fungal dermatitis. On the smear, 

hair follicles in the catagen phase, suggestive of endo-

crine dermatosis, were evident.

Histological examination of the skin showed muco-

polysaccharide infiltration of the subcutaneous co-

nnective tissue (myxoedema), with slight desquama-

tion of the superficial layer of the epidermis (Fig. 5), 

atrophy of the hair follicles and ectasia of the sweat 

glands (Fig. 6) and localized parakeratosis (Fig. 7).

Fig. 3. Bilateral, asymmetric, diffuse alopecia, 

predominantly on the left side of the body 

in the daughter goat

Fig. 4. Diffuse alopecia, small hyperpigmented 

spots, and discrete skin bumps

Fig. 5. Mucopolysaccharide infiltration of 

subcutaneous connective tissue (myxoedema) 

(arrow), along with mild desquamation of the 

superficial layer of the epidermis. Atrophy of hair 

follicles and ectasia of sweat glands. PAS stain x100

Histological skin lesions were suggestive of hypo-

thyroidism. As rare cases of endemic goitre in humans 

have been reported in the area, the diagnosis was ori-

ented towards endocrine alopecia secondary to pri-

mary hypothyroidism. Confirmation of the diagnosis 

was made by thyroxine (T4) dosage, which had values 

of 1.5 μg/dl in the mother and 2.3 μg/dl in the daugh-

ter. The normal range of thyroxine is 3.3-7.0 μg/dl (1). 

The fact that the two patients were mother and daugh-

ter suggests a genetic predisposition. 
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Primary hypothyroidism involves an iodine-defici-

ent dietary intake, endemic in certain geographical a-

reas where the soil and water are iodine-poor (areas 

where endemic goitre in humans also evolves). In 

these regions, all animal species may be affected. In 

Romania submontane areas are endemic. The soil in 

large geographic areas of the world is deficient in io-

dine. About 29% of the world's population, living in 

approximately 130 countries, is estimated to live in 

areas of iodine deficiency (1).

Secondary hypothyroidism is the consequence of 

the consumption of feed containing goitrogenic fac-

tors, which are of two types:

- thiocyanate type, inhibit iodine uptake by the 

thyroid and can be counteracted by simultaneous ad-

ministration of iodine. They are found in large quan-

tities in plants of the Cruciferae family (rapeseed, ca-

bbage, mustard, wild radish, etc.), but also in soya 

beans, peas, lentils, cotton, flax, and white clover (4, 

12);

- thiouracil type (mainly represented by methylthi-

ouracil) interferes with the organic binding of iodine in 

the thyroid and is counteracted only by the admini-

stration of thyroid hormones.

Other antithyroid substances include perchlorates, 

sulphonamides, and nitrates (4, 6). 

Goitre occurred in 85% of lambs examined at ne-

cropsy, that were born from ewes fed on the Brassica 

crop and not supplemented with iodine (4). Hypothy-

roidism has also been produced in rats by feeding 

rapeseed and in mice by feeding rapeseed oil meal (4). 

Hypothyroidism may also be secondary to the ex-

cess of calcium in the diet (inhibits the digestive ab-

sorption of iodine), malnutrition, when hypoglycaemia 

inhibits the synthesis of thyroid hormones, deficiency 

of essential amino acids (especially phenylalanine), 

hypovitaminosis A, hypovitaminosis E, selenium defi-

ciency, and stress (4, 11).

Lymphocytic thyroiditis, encountered in humans 

and dogs, occurs also in goats. Systemic illness, such 

as sepsis, or starvation can alter the function of the hy-

pothalamic–pituitary–thyroid axis, resulting in euthy-

roid sick syndrome (4). 

Clinically, induced hypothyroidism in goats is evi-

dent as a loss of body weight, facial oedema, weak-

ness, profound depression, and loss of libido. Induced 

hypothyroidism in goats caused hypoglycaemia, hy-

percholesterolemia, and anaemia (4).

In adults, goitre can sometimes be noticed, but 

more important are reproductive disorders: placental 

retention, and infertility (especially through suboes-

trus).

New-borns from diseased females are non-viable, 

lacking neuromuscular tone, sometimes hairless, with 

hypertrophied thyroid region (goitre) and myxoedema 

in the cervical region and forelimbs (1, 2, 6, 8). Thy-

roid hormones are also responsible for the quality of 

lung surfactant (6, 10); congenital deficiency is impli-

cated in lung immaturity (hyaline membrane disease). 

Cardiovascular disorders have been reported in pets 

(9, 13) but also in goats (6). Immunosuppression and 

opportunistic infections are described in pets (9, 11).

Bilateral symmetrical alopecia is more commonly 

reported in dogs. As a result of atrophy of hair follicles, 

hair falls out from areas exposed to microtrauma, a 

characteristic sign being tail hair removal (rat tail) (9, 

11).

Diagnosis of hypothyroidism is complex. In addi-

tion to the determination of thyroxine (T4) and triiodo-

thyronine (T3), free T4 (fT4) and pituitary thyrotropin 

hormone (TSH) should be measured. Serum T3 and 

T4 concentration is influenced by age, health status, 

circadian variations, competition with some drugs ta-

ken, etc. (4). Drugs that decrease T4 and fT4, inclu-
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ding sulphonamides and phenobarbital (13), cortico-

steroids (10), phenylbutazone (4). Ultrasound exami-

nation of the thyroid allows rapid diagnostic guidance.

Treatment of hypothyroidism differs depending 

on the aetiology. In pet carnivores and equines, levo-

thyroxine 0.02 mg/kg is recommended until the reso-

lution of clinical signs (9, 13). In herbivores living in 

areas endemic for hypothyroidism, supplementation 

of iodine in the fodder is recommended. The iodine re-

quirement is 0.5 mg/kg dry matter (DM) of the fodder, 

0.8 mg/kg DM in pregnant females, and 2 mg/kg DM if 

they are given feed containing goitrogenic factors 

(Cruciferae family) (1). As iodine sublimates on expo-

sure to sunlight, it is recommended that iodine salts be 

included in salt licks. Selenium potentiates the activity 

of iodine, so supplementation with Se is also very use-

ful in reducing infertility, abortion, and neonatal mor-

tality (5, 8). Some authors consider that iodine sup-

plementation in fodder should be done only in rainy 

months, when rainfall exceeds 80 mm/square m. In-

jection of 1 mL of 78% ethiodized oil can prevent the 

deficiency for more than 70 days in cows (4).

CONCLUSIONS

We report two cases of endocrine alopecia in goats 

due to primary hypothyroidism. Histological skin le-

sions were suggestive for hypothyroidism, consisting 

of myxoedema, atrophy of hair follicles, and moderate 

parakeratosis. The fact that the two patients were mo-

ther and daughter suggests a genetical predisposition. 

The occurrence of suggestive manifestations of hypo-

thyroidism in endemic areas should alarm farmers to 

take prompt prophylactic measures, to supplement io-

dine in the fodder, especially if animals are given feed 

with antithyroid potential.
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