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ABSTRACT 

Pathological affections of thyroid glands in animal species are relatively few than 

that present in human. The present study is planned to focus on the incidence of 

spontaneous gross and histopathological lesions in thyroid glands of donkeys, dogs 

and cattle, with special reference to related biochemical parameters. Goiter was 

present in the form of colloid goiter and represented by 28.8% in donkeys, 41.8 % in 

cattle and 25% in dogs. The second was hyperplastic goiter and was represented by 

49% in donkeys, 58.2% in cattle and 75% in dogs. The last type was parenchymatous 

goiter, with incidence of 16.8% in donkeys and not recorded in cattle and dogs. The 

incidence of neoplasms was low in donkeys and nil in cattle and dogs and recorded 

by follicular adenoma in 5.4% of all affected donkeys (7 females and 2 males). 

Hormonal assay of both T3 and T4 levels showed some variations according to 

different lesions. 
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INTRODUCTION 

Thyroid gland is the most important 

endocrine gland for metabolic 

regulation. It is necessary for growth, 

metabolism and function of all cells in 

the body (Mostaghni et al., 2008) 
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Thyroid glands and thyroid hormones 

are central to human and animals' 

development. Animal and human 

studies indicate that thyroid hormones 

play a role in cardiovascular, nervous, 

immune and reproductive systems 

development and function. Thyroid 

dysfunction is associated with nume-

rous morphological, physiological and 

behavioral disorders. (Salem et al., 

1999 and Choksi et al., 2003)  

Thyroid hormones plays an important 

role in regulating the process of growth,  

lactation, reproduction and general 

health (Alwan, 2009) 

 Appropriate thyroid gland 

function and thyroid hormone activity 

are considered crucial to sustain the 

productive performance in domestic 

animals (growth, milk or hair fiber 

production). Changes of blood thyroid 

hormone concentrations are an indirect 

measure of the changes in thyroid gland 

activity. Circulating thyroid hormones 

can be considered as indicators of the 

metabolic and nutritional status of the 

animals. Thyroid hormones play a 

pivotal role in the mechanisms 

permitting the animals to live and breed 

in the surrounding environment 

(Todini, 2007) 

This study was planned to study the 

incidence, gross as well as histo-

pathology of spontaneous lesions of 

thyroid glands in different animals 

(donkey, cattle and dog) in Egypt with 

special reference to related thyroid 

hormonal assay of triiodothyronine 

(T3) and thyroxin (T4). 

MATERIALS AND METHODS 

Animals:- 

  Thyroid glands of two hundred 

donkeys of native breed were collected 

from Giza Zoo; while seventy five thyroid 

glands of cattle were collected from El-

Badrasheen abattoir. Thyroid glands of 

fifteen dogs (6 German Shepherd, 5 

Native breed, 2 Golden Retriever, 1 Visla, 

1 Malinois) were collected from Police 

Academy and Surgery department, 

Faculty of Veterinary Medicine, Cairo 

University were used in this study.  

  The samples were collected 

throughout different seasons (spring, 

summer, autumn and winter) from March, 
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2009 to April, 2011. The selected cases 

were apparently healthy except some 

cases were suffered from emaciation. 

II-Postmortem and histopatholo-

gic examination:  

  Postmortem examination and 

gross abnormalities of the collected 

glands were recorded. 

  Tissue specimens were taken and 

fixed in 10 % neutral buffered formalin, 

processed and embedded in Paraffin wax, 

sectioned at 4 µm and then stained with 

Hematoxylin and Eosin (Bancroft and 

Gamble, 2008) 

III-Clinicopatlological 

examination: 

  The whole blood was collected 

from surveyed animals in plan centrifuge 

tubes. The blood was centrifuged at 3000 

rpm/ 5 minute for serum separation and 

then kept in sterile test tubes at –20
o
C till 

used for determination of total T3 and 

total T4 using RADIOIMMUNOASSAY 

(RIA) kits (Beckman Coulter, 

Immunotech a.s., Czech Republic) 

according to the method described by 

Nixon et al., 1988. The bound 

radioactivity was determined in a gamma 

counter set for 125 iodine. A standard 

curve was constructed and unknown 

values were obtained from the curve by 

interpolation. Assay sensitivity was 0.3 

and 13 nmol/l for T3 and T4 respectively. 

Intra and inter-assay coeffecients of 

variation (CV) were respectively 6.3% 

and 7.7% for T3 and 6.2% and 8.6% for 

T4 assay.   

IV-Statistical analysis:  

The obtained data from surveyed 

animals were statistically analyzed by 

SPSS 14 version for Windows. The 

differences between groups were 

determined with variance analysis (one-

way analysis of variance [ANOVA]). 

When the differences were significant, 

Student-Newman-Kuels test was 

performed. All data were recorded on 

an individual basis. Data were 

expressed as means ± standard error 

(SE).  

RESULTS 

     The pathological affections in the 

present study showed variations in 
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types and incidence as recorded in 

tables 1, 2 &3 and including goiter 

which was recorded in three forms 

(colloid, hyperplastic and parenchy-

matous one). 

i-Colloid goiter: 

Colloid goiter was represented by 

28.8% in donkeys, 41.8 % in cattle and 

25% in dogs (tables 1, 2 &3), and 

appeared grossly as white small 

nodules embedded in thyroid tissue 

whereas, other cases showed cavitation 

in the thyroid parenchyma in which the 

cavity filled with brown colloid 

material (Fig. 1). In other cases the 

thyroid lobe showed unilateral large sac 

filled with viscous colloid material. The 

thyroid glands in some cases showed 

apparently normal gross findings. 

 Microscopically, colloid goiter 

appeared as cystically dilated thyroid 

follicles, differ in size from macro to 

microcyst, spherical or irregular in 

shape filled with esinophilic colloid 

material and lined by flattened, 

cuboidal, multiple layers of epithelial 

cells or columnar epithelium. The 

dilated cysts appeared either single or 

multiple (Figs.2,3&4)  

ii-Hyperplastic goiter: 

Hyperplastic goiter which represented 

by 49% in donkeys, 58.2% in cattle and 

75% in dogs (tables 1, 2 &3), appeared 

groosly as brown nodules embedded in 

thyroid parenchyma (Fig.5).  

Histological examination revealed 

irregular follicular size and shape. The 

lining epithelium were either single 

cuboidal or form multiple layers of 

hyperplastic follicular cells (Figs.6 

,7&8). Some cases showed cystic 

papillary hyperplasia in which the 

follicle was cystically dilated and the 

lining epithelium increased in number 

with papillary infolding of follicular 

cells into the follicular lumen (Fig.9). 

iii- Parenchymatous goiter: 

Parenchymatous goiter with an 

incidence of 16.8% in donkeys, and it 

was not recorded in cattle and dog. 

Parenchymatous goiter appeared 

grossly as very small white foci in the 

thyroid lobe while other samples had 

no gross abnormalities. 
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 Parenchymatous goiter characterized 

histopathologically by hyperplasia and 

hypertrophy of follicular epithelium, 

partially or completely occluding the 

follicular lumen, and present either 

focal or diffuse (Fig.10).  

iv-Tumor: 

The incidence of neoplasms was low 

in donkeys and nil in other species. 

Single type was detected as follicular 

adenoma and represented by 5.4% of 

all affected donkeys (7 females and 2 

males). Macroscopically,  grayish white 

nodule was embedded in thyroid tissue, 

varied in size and present either 

unilateral or bilateral (Fig.11). 

histopathological findings rvealed 

variable sized foci (mostly single focus) 

of well circumscribed mass that 

consisted of well differentiated follicles 

arranged in the form of acini with intact 

basement membrane were noticed. The 

nuclei of follicular cells were stained 

intensely basophilic. The tumour mass 

was surrounded by fibrous connective 

tissue capsule that exerted pressure 

atrophy on the surrounding follicles 

(Fig.12).  

Concerning the hormonal assay, there 

were some variations in both T3 and T4 

levels according to different lesions 

(tables 4, 5 &6). There were significant 

decrease in the levels of T3 and T4 

associated with colloid goiter in 

donkeys, cattle and dog. There were 

significant decrease in both T3 and T4 

in donkeys with hyperplastic goiter, 

while in cattle and dog there were 

significant increase. T3 and T4 levels in 

parenchymatous goiter were signi-

ficantly decreased in donkeys. 

Follicular adenoma induced a signi-

ficant decrease in levels of T3 and T4. 

CONCLUSION 

 From these results we concluded 

that,  

1- Goiter in donkeys, cattle and 

dogs was the predominant thyroid 

lesion. 

2- Parenchymatous goiter was not 

detected in cattle and dogs. 

3- The incidence of tumours is low 

in donkeys but nil in cattle and dogs.  
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4- Thyroid hormones level decr-

eased in donkeys’ hyperplastic goiter 

but increased in cattle and dog with 

the same lesion. 

5- Thyroid hormones level 

decreased associated with recorded 

thyroid tumour. 

 

Table (1) The incidence of the most prominent thyroid lesions in donkeys in relation 

to the sex of the animals. 

 

Lesions. 

 

Number 

of 

affected 

animals in 

relation to 

all 

examined 

animals. 

Percentage 

of affected 

animals in 

relation to 

all 

examined 

animals. 

Percentage 

of thyroid 

lesions in 

relation to 

affected 

animals. 

 

Female(s)   

 

Male(s) 

Colloid goiter 48 24% 28.8% 11.4% 17.4% 

Hyperplastic 

goiter 

82 41% 49% 25% 24% 

Parenchymatous     

goiter 

28 14% 16.8% 4.8% 12% 

Follicular 

adenoma 

9 4.5% 5.4% 4.2% 1.2% 

Normal  33 16.5%    

Total number 200 100% 100% 
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Table (2) The incidence of the most prominent thyroid lesions in Cattle in relation to 

the sex of the animals. 

Table (3) The incidence of the most prominent thyroid lesions dogs in relation to the 

sex and breed of the animals. 

 

Lesions. 

 

 

Number of 

affected animals in relation 

to all examined animals 

Percentage 

of 

affected 

animals in 

relation to all 

examined 

animals. 

 

Percentage of 

thyroid lesions in 

relation to affected 

animals 

 

Female(s) 

 

Male(s) 

Colloid goiter 2(1German &1Native) 

 

13.3% 25% 12.5% 12.5% 

Hyperplastic 

goiter 

6(1Native,2Geraman&2Gol

den Retriver, 1 Visla) 

40% 75% 

 

12.5% 62.5% 

Normal  7(3Native,1Malinois& 

3German) 

46.7%    

Total number 15 100% 100% 

 

Lesions. 

Number of 

affected animals in relation 

to all examined animals 

Percentage 

of affected 

animals in relation 

to all examined 

animals. 

Percentage of 

thyroid lesions in 

relation to affected 

animals. 

 

Female(s). 

 

Male(s). 

Colloid goiter 

Hyperplastic goiter 

23 

32 

30.9% 

42.7% 

41.8% 

58.2% 

34.5% 

43.6% 

7.3% 

14.6% 

Normal  20     

Total 75 100% 100% 
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 Table (4): Thyroid hormonal assay (T3 and T4) in donkeys. 

Table (5): Thyroid hormonal assay (T3 and T4) in cattle. 

 T3(nmol/L) T4(nmol/L) 

Normal 5.075±0.47
b 

110.40±3.376
c 

Colloid goiter 2.84±0.04
c 

58.84±13.558
d 

Hyperplastic goiter 7.72±0.257
a 

182.87±28.526
b 

P value 0.0001 0.0001 

 

Table (6): Thyroid hormonal assay (T3 and T4) in dog 

The values are the mean ± standard error of mean (SEM) 

Values with different super script are significantly different at p ≤0.05  

 T3 (nmol/L) T4(nmol/L) 

Normal 2.55±0.79
ab 

67.56±5.136
ab 

Colloid goiter 1.72±0.259
bc 

58.30±7.28
bc 

Hyperplastic goiter 1.39±0.079
bc 

58.03±1.658
bc 

Parenchymatous goiter 1.61±0.188
bc 

36.88±10.77
bc 

Follicular adenoma 0.85±0.11
c 

51.22±1.0
c 

P value 0.0001 0.0001 

 T3(nmol/L) T4(nmol/L) 

Control 2.016±.364
b 

73.98±8.120
a 

Colloid goiter 0.82±0.005
c 

27.18±0.577
c 

Hyperplastic goiter 3.50±0.115
a 

86.89±0.577
ab 

P value 0.002 0.0001 
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Fig.1: Thyroid gland of donkey. Note the cyst present at the most upper part 

of the thyroid lobe that filled with brown fluid 

Fig.2: Micrograph of thyroid gland of donkey showing cystic dilatation of 

thyroid follicle with flattening of its lining epithelium. The follicular lumen 

filled with slightly esinophilic colloid. Notice the pressure atrophy of 

surrounding thyroid follicles. (H&EX10) 

Fig. 3: Micrograph of thyroid of cattle. Note cystic dilatation of thyroid 

follicle that lined by cuboidal epithelium and contain colloid material with 

detached epithelium. (H&EX10) 

Fig.4: Micrograph of thyroid of female, native breed dog. Note cysticaly 

dilated thyroid follicle which lined by flattened epithelium, filled with colloid 

and exerted pressure atrophy on some surrounding thyroid follicles. 

(H&EX40) 

1 2 

3 4 
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Fig.5: Thyroid of donkey. Note brown nodule embedded in the thyroid 

parenchyma. 

Fig.6: Micrograph of thyroid of donkey showing hyperplasia of follicular 

lining epithelium.  (H&EX10) 

Fig.7: Micrograph of thyroid of cattle, showing increase in the follicular cells 

number that lined by cuboidal epithelium, follicular lumen are devoid of 

colloid. Note vacuolation of follicular lining epithelium. (H&EX20) 

Fig.8: Micrograph of thyroid of female Native breed dog. Observe papillary 

infolding of follicular epithelium into follicular lumen. Note the dilated 

follicles with cuboidal lining epithelium and the follicular lumen is empty. 

(H&EX10)  

 

 

 

 

7 

6 5 

8 
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Fig.9: Micrograph of thyroid of cattle. Note cystic dilatation of follicle with 

papillary infolding of lining epithelium into follicular lumen which filled with 

colloid material. (H&E10) 

Fig.10: Micrograph of thyroid of donkey. Note the hypertrophy of follicular 

epithelium which occluded the follicular lumen. (H&EX20) 

Fig.11: Thyroid of donkey. Note the large white nodule embedded in the 

thyroid parenchyma. 

Fig.12: Micrograph of thyroid of donkey. Note the parenchyma of tumour 

which consists of normal follicles that surrounded by fibrous connective 

tissue capsule. (H&EX40) 

DISCUSSION 

The incidence of lesions showed 

variations as goiter which was present 

in three forms, (colloid, hyperplastic 

and parenchymatous goiter). 

In the present study, colloid goiter 

represented 28.8 % of affected cases in 

9 

11 

10 

12 
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donkeys, 41.8 % in cattle and 25% in 

dogs. 

Colloid goiter appeared microsco-

pically as cystically dilated thyroid 

follicles, differ in size from macro to 

microcyst, spherical or irregular in 

shape filled with esinophilic colloid 

material and lined by flattened, 

cuboidal, multiple layers or columnar 

epithelium. The dilated cysts appeared 

either single or as multiple cysts. The 

previously mentioned cases of colloid 

goiter present single or combined with 

other types of goiter. This result was 

similar to that observed by Shelke et 

al., 2009. 

 There were significant decrease 

in the levels of T3 and T4 associated 

with colloid goiter in donkeys, cattle 

and dog and this result agreed with 

Shelke et al., 2009. 

Colloid goiter is believed to represent 

an involutionary phase of hyperplastic 

goiter. In this case, when the iodine 

needs of the animal have been met, 

follicles may accumulate colloid and 

enlarge, thus accounting for the 

enlargement of the thyroid gland. So 

colloid goiter is not necessarily 

associated with a hypothyroid state 

(Doige and Mclaughlin, 1981). 

Colloid goiter may occur due to low 

levels of iodine in soil and water. Also 

it may occurr due to increased demand 

during pregnancy, diseased conditions 

and ingestion of goitrogenous sub-

stances like thiouracil, soybean, 

cabbage etc. so the output of thyroid 

hormone is reduced (Shelke et al., 

2009). 

The size of a horse's thyroid gland can 

certainly be affected by a number of 

dietary factors. Too much iodine in the 

ration, as seen sometimes in horses fed 

kelp (seaweed)-based supplements, 

might cause thyroid gland enlargement 

(also known as "goiter"). Paradoxically, 

the thyroid gland might also enlarge as 

a result of iodine deficiency. Dietary 

deficiency of iodine is unlikely to 

happen. Secondary iodine deficiency 

might also result from ingestion of 

excessive calcium (Johnson, 2005) 
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The second type of goiter was 

hyperplastic goiter and this type 

represented 49% of all affected 

donkeys, 58.2% in cattle and 75% in 

dogs. 

Histological finding was characterized 

by irregular follicular size and shape. 

The lining epithelium was either single 

cuboidal or multiple layers of 

hyperplastic follicular cells. Some 

follicles were filled with colloid 

material and others were devoid. Some 

cases showed cystic papillary 

hyperplasia in which the follicle was 

cystically dilated and the lining 

epithelium increased in number with 

papillary infolding of follicular cells 

into the follicular lumen as recorded by 

Doige and Mclaughlin, 1981 and 

Abdou and Shaheed, 2004. 

  There were significant decrease 

in both T3 and T4 in donkeys with 

hyperplastic goiter and this result was 

similar to that reported by Gawrylash, 

2004 , while in cattle and dog there 

were significant increase and this result 

was compatible with that mentioned by 

Nordyke and Gilbert, 1991. 

  Diffuse hyperplasia known as 

Graves’ disease and resulted as 

autoimmune disease cause hyper-

activation of thyroid gland and 

hyperthyroidism (Nordyke and 

Gilbert, 1991). And this may explain 

the increased levels of T3 and T4 in our 

study in Bovine and dog. 

 

The thyroid gland responds 

functionally to TSH by increased 

trapping of iodine as well as by 

increased thyroxine synthesis and 

release. Morphologically, continued 

TSH stimulation leads to hypertrophy 

and hyperplasia of follicular epithelial 

cells and to an increase in vascularity of 

the gland. All of these changes 

contribute to the enlargement of the 

thyroid gland. If iodine is lacking or if 

thyroxine synthesis is defective, very 

little colloid may be present and the 

gland may continue to enlarge. This 

type of goitre is designated commonly 

as hyperplastic or parenchymatous 

goiter. These changes may develop in 

the adult or in the fetus and, in the latter 

case, the maternal gland may not 

necessarily be enlarged and the dam 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nordyke%20RA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gilbert%20FI%20Jr%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nordyke%20RA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gilbert%20FI%20Jr%22%5BAuthor%5D
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may not show signs of hypothyroidism 

(Doige and Mclaughlin, 1981).  

Hyperplastic goiter is nonspecific in 

terms of etiology. Possible causes 

include a dietary deficiency of iodine, 

inborn errors in thyroglobulin synthesis 

and the presence of goitrogenic or 

antithyroid substances in the diet. 

Goitrogenic substances such as those 

found in plants of the Brassicaceae 

family interfere with iodine 

accumulation in the thyroid gland 

(Doige and Mclaughlin, 1981). 

  The etiology of thyroid 

hyperplasia is highly debated. Poor 

nutritional management of the mare 

appears to be the most likely cause in 

most cases. Pregnant mares fed diets 

that contain high levels of nitrate or that 

are iodine deficient have been 

associated with an increased risk of 

producing an affected foal (Gawrylash, 

2004).  And this could explain the 

result observed in our study on 

donkeys. 

The last type of goiter according to 

this study was parenchymatous goiter, 

its incidence was 16.8% of affected 

donkeys and this percentage was 

similar to that observed by Shelke et 

al., 2009. This type of goiter was not 

recorded in cattle and dog. 

This type of goiter characterized 

microscopically by hyperplasia and 

hypertrophy of follicular epithelium 

which partially or completely occluding 

the follicular lumen. This lesion present 

either focal or diffuse and this result 

was agreed with Shelke et al., 2009. 

T3 and T4 levels in parenchymatous 

goiter were significantly decreased in 

donkeys and this was compatible with 

Shelke et al., 2009. 

Inadequate amount of iodine available 

for organic synthesis of thyroid 

hormone were major cause of such 

condition. The output of thyroid 

hormone is reduced and compensatory  

increase in amount of TSH  released  

from  pituitary  gland which  leads  to 

hypertrophy  followed  by  hyperplasia  

of  thyroid epithelium.  In addition  to  

this  increase  in amount of tissue 

capable of thyroxine synthesis, the 

thyrotropic hormone increase the 



Egypt .J. Comp. Path &Clinic Path. Vol.25 No.1 2012; 131- 147 

145 

 

efficiency of thyroid in trapping iodine 

and  in  the  absence of  inhibitory  

influence  of synthesizing thyroxine, 

parenchymatous goiter occurs (Shelke 

et al., 2009). Marked follicular 

hypertrophy was considered to be most 

likely due to iodine deficiency in the 

calves’ dam (Wither, 1997). 

The incidence of neoplasms in thyroid 

glands was few in donkeys (5.4%) and 

represented by follicular adenoma (7 

females and 2 males) and was nil in 

other species.  

Thyroid neoplasms especially those 

arising from C-cells infrequently 

occurred in most species of domestic 

animals as recorded by Renzoni et al., 

1995. 

It was appeared macroscopically as 

grayish white nodule embedded in 

thyroid tissue, varied in size and 

present either unilateral or bilateral. It 

was characterized microscopically by 

variably sized foci of hyperplastic and 

hypertrophied follicular cells which 

surrounded by fibrous connective tissue 

capsule. This result was previously 

described by Itoh et al., 2007. 

In our study follicular adenoma 

induced a significant decrease in levels 

of T3 and T4 and this result agreed 

with Harari et al., 1986. Also these 

results  was in contrary to that reported 

by Itoh et al., 2007 who recorded 

increased T3 and T4 levels with benign 

thyroid tumours. 

Harari et al., 1986 recorded one case 

suffered from hypothyroidism accom-

panied with thyroid adenoma and the 

cause of which was unknown. 

Hypothyroidism associated with 

thyroid benign tumours was resulted 

from production of high concentration 

of inactive thyroid hormones 

(Lawrence et al., 1991). 

Thyroid neoplasms are usually seen in 

older horse. Benign adenomas are most 

common and may be more prevalent in 

mares with endemic goiter (Beech, 

1987). 

A much more common cause of goiter 

in mature to older horses is thyroid 

adenoma, a benign neoplastic state that 
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is very common and typically does not 

cause any other problems (beyond the 

swelling) (Johnson, 2005). 
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