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A B S T R A C T 
 

Hypothyroidism was induced in dogs by three methods. The first method was drug-induced 

hypothyroidism by Sulphamethoxazole-Trimethoprime combination. The second method was 

thyroidectomy-induced hypothyroidism (surgical removal of thyroid gland), and the third method was 

ligation-induced hypothyroisim (surgical ligation of thyroid arterial blood supply). The most common 

clinical signs appeared in three groups after induction were lethargy, weight gain, alopecia, and other 

dermatological changes. The biochemical changes included hypercholesterolemia, 

hypertriglyceridemia, elevated liver enzymes (AST, ALT), hypocalcaemia, hypophosphatemia, 

hypernatremia. Ultrasonographic changes of thyroid gland in drug-induced hypothyroidism showed 

increase in both total and relative thyroid volume with decreased relative echogenicity. In ligation-

induced hypothyroidism the total and relative thyroid volume and also the relative echogenicity were 

decreased. Histo-pathological changes of thyroid gland revealed hyperplasia of glandular epithelium 

with papillary projection into the lumen and lymphocytic cellular infiltration, and desquamation of 

lining epithelium in drug-induced hypothyroidism. In ligation-induced hypothyroidism, thyroid 

follicles were atrophied with hypertrophy of lining epithelium. 
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1.  I N T R O D U C T I O N

 

ypothyroidism is the most common 

endocrinopathy of dog occures due 

to impaired production and 

secretion of the thyroid hormones, which 

results in a decreased metabolic rate [1, 

13]. Hypothyroidism may occur owing to 

dysfunction of any part of the 

hypothalamic-pituitary-thyroid axis. Most 

cases of acquired canine hypothyroidism 

are caused by primary hypothyroidism due 

to lymphocytic thyroiditis or idiopathic 

thyroid atrophy [10]. Primary 

hypothyroidism is the commonest disorder 

in dogs results from problems within the 

thyroid gland, usually destruction of 

thyroid gland. The two most common 

causes of this disorder are lymphocytic 

thyroiditis, and idiopathic atrophy of 

thyroid gland. There are other causes of 

primary hypothyroidism such as neoplastic 

destruction, and iatrogenic causes as; 

surgical removal of thyroid gland, 

antithyroid medication, radioactive iodine 

treatment, and drugs as sulfamethoxazole 

[14, 21, 35]. Secondary hypothyroidism is 

a pituitary dependent hypothyroidism 

which resulted from the insufficient 

secretion of TSH by the pituitary gland 

[10, 19, 26, 38]. Tertiary hypothyroidism 

is theoretically caused by decreased 

hypothalamic thyrotropin releasing 

hormone secretion and less common in 

dogs [21, 28, 32]. Congenital 

hypothyroidism is rare and most often 
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results in early postnatal death [15, 24]. 

The main problem in the overdiagnosis of 

hypothyroidism is that all current thyroid 

tests are affected by other diseases and 

lowered by many drugs. This has been 

referred to as the sick euthyroid syndrome 

has been best documented in very sick 

dogs [7, 33, 37]. Clinical signs of 

hypothyroidism, including weight gain, 

thin hair coat, alopecia, seborrhea, 

weakness, and lethargy were present in all 

hypothyroid dogs [23]. Haematological 

changes such as mild normocytic, 

normochromic, nonregenerative anaemia 

and serum biochemical abnormalities such 

as hypercholesterolemia, hyperlipidema 

and hypertriglyceridaemia can indicate 

hypothyroidism [29]. Hypohyroidism is 

usually associated with biochemical 

changes [25]. Tests currently available for 

diagnosing thyroid disease include; total 

thyroxine (TT4), total triiodothyronine 

(TT3), free T4 (fT4), endogenous canine 

thyroid stimulating hormone (cTSH), TSH 

response test [16, 18]. Ultrasonography of 

the thyroid gland also has been used as a 

diagnostic aid in the diagnosis of primary 

hypothyroidism [27, 36, 40]. 

Histologically there is multifocal or diffuse 

infilteration of the thyroid gland by 

lymphocytes, plasma cells, and 

macrophage, the remaining follicles are 

small, and lymphocytes, macrophages, and 

degenerate follicular cells may be found 

within vaculated colloid [1, 10, 17, 33]. 

This work aim to investigate the clinical 

picture and determine the biochemical, 

histopathologiccal and ultrasonographic 

changes occurring in dogs with 

experimentally-induced hypothyroidism 

 

2. MATERIAL AND METHODS 

 

The present study was carried out on 

twenty five apparently healthy stray dogs 

of an age 2-4 years and body weight 11-23 

kg, during the period between February 

and October 2011. All dogs were 

dewarmed with systemic anthelmentic 

(Ivomac super®, 1ml/50kg Bwt.), and 

were left for 15 days for acclimatization 

before the beginning of the experiment. 

The dogs were divided randomly into two 

groups as following: 

Group I:  included two subgroups: 

Subgroup A: (n=5) were given 

sulphamethoxazole- trimethoprime 

(Septazole® suspention) within a highly 

dose of 7.5 ml / 10 kg. body weight (~ 30 

mg/kg. B.w. of sulphamethoxazole) orally, 

12 hrs. apart for six weeks [39]. 

Subgroup B: (n=5) were subjected to the 

experiment and supplemented with normal 

saline all the period of experiment as a 

control group from the drug induced 

hypothyroidism. 

 

Group II: included three subgroups as the 

following: 

Subgroup A: (n=5) were subjected to 

experimental induction of hypothyroidism 

by surgical removal of thyroid gland    

(12). 

Subgroup B: (n=5) were subjected to 

experimental induction of hypothyroidism 

by surgical ligation of the arterial blood 

supply of the thyroid gland. 

Subgroup C: (n=5) were used as a control 

for the surgical induction of 

hypothyroidism (sham-operated dogs). The 

dogs of all groups were subjected to 

clinical, biochemical, ultrasonographic, 

and histo-pathological examination weekly 

until the end of the experiment. 

 

3. RESULTS 

 

3.1. The clinical signs: 

 

The common clinical signs appeared on 

the three groups of the induced 

hypothyroidism were lethargy, weight 

gain, and dermatological changes in the 

form of alopecia, poor hair growth, and 

nodules like form in the skin.   

 

3.2. The biochemical analysis: 

 

The biochemical analysis of drug-induced 

hypothyroidism showed significant 
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(p≤0.05) decrease in TT3 and TT4 with 

significant (p≤0.05) increase in TSH 

(Table 1). There was a significant (p≤0.05) 

increase in glucose, total cholesterol, and 

also triglycerides (Table 1). Elevated liver 

enzyme (AST, ALT), and significant 

(p≤0.05) increase in urea and creatinine 

kinase (Table 1). Serum electrolyte 

showed significant (p≤0.05) decrease in 

calcium and sodium levels while there was 

a significant (p≤0.05) increase in 

phosphorus, chloride, and non-significant 

increase in potassium compared with its 

control group (Table 1). The biochemical 

analysis of thyroidectomy-induced 

hypothyroid dogs showed gradual 

significant (p≤0.05) decrease in TT3, and 

TT4 with gradual increase in TSH (Table 

3). There was a significant (p≤0.05) 

decrease in glucose level, and significant 

(p≤0.05) increase in total cholesterol, and 

triglycerides (Table 3). Elevated liver 

enzymes (AST, ALT), and significant 

(p≤0.05) increase in urea level while 

gradually non-significant increase in 

creatinine kinase (Table 3). Serum 

electrolytes showed significant (p≤0.05) 

decrease in calcium and sodium levels 

while there was a significant (p≤0.05) 

increase in phosphorus, chloride, and 

potassium compared with its control sham-

operated group (Table 3). The biochemical 

analysis of ligation-induced 

hypothyroidism showed significant 

(p≤0.05) decrease in both TT3, and TT4 

while significantly (p≤0.05) increased 

TSH (Table 3). There was a significant 

(p≤0.05) decrease in glucose level, and 

significant (p≤0.05) increase in total 

cholesterol, and triglycerides (Table 3). 

Elevated liver enzymes (AST, ALT), while 

there was no significant changes in urea 

level with significant (p≤0.05) decrease of 

creatinine level (Table 3). Electrolytes 

showed a significant (p≤0.05) decrease in 

calcium and significant increase in 

phosphorus, potassium and chloride while 

there was non-significant decrease in 

sodium level compared with its control 

sham-operated group (Table 3).  

 

3. Ultrasonographic examination: 

 

US of thyroid gland of drug induced 

hypothyroidism showed significant 

(p≤0.05) increase in both thyroid volume 

and relative thyroid volume while 

significant (p≤0.05) decrease in relative 

echogenicity compared with control group 

(Table 2, Figures 1-4). 

US of thyroid gland of ligation-induced 

hypothyroidism showed significant 

(p≤0.05) decrease in thyroid volume and 

relative thyroid volume and also relative 

echogenicity (Table 2, Fig. 5-8). 

 

3.4. The histopathological examination:  

 

Normal microscopic appearance of the 

thyroid gland of control group (Fig. 9, 10). 

The histo-pathological changes of drug-

induced hypothyroidism showed 

hyperplasia of glandular epithelium with 

papillary projection into the lumen and 

lymphocytic cellular infiltration. Some 

syncytial epithelial cells with 

desquamation of lining epithelium and 

necrotic cellular debris were seen in the 

lumens of some glands. Thyroid gland of 

ligation-induced hypothyroidism showed 

some thyroid follicles showed cystic 

dilatation with retained secretion in their 

lumen and flattened lining epithelium, and 

the adjacent thyroid follicles were 

atrophied with hypertrophied lining 

epithelium compared with no microscopic 

changes in sham-operated group (Fig. 11, 

12). 

 

4. DISCUSSION 

 

The clinical signs appeared on the three 

groups of the induced hypothyroidism 

were lethargy, weight gain, and 

dermatological changes included alopecia, 

poor hair growth, and nodules like form in 

skin [4, 23, 24]. 
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Table 1 Changes in thyroid hormones, metabolites and electrolytes in drug-induced hypothyroidism compared with control. 
Parameters 

(µg/dl) 

 

2nd week 3rd week 4th week 5th week 6th week 

Control Drug-induced Control Drug-induced Control Drug-induced Control Drug-induced Control Drug-induced 

TT3 1.67±0.16 0.98±0.05* 1.63±0.17 1.02±0.06* 1.47±0.17 0.68±0.03* 1.54±0.14 0.48±0.03** 1.65±0.15 0.32±0.03** 

TT4 10.72±0.58 11 ±0.68 10.82±0.78 9.39±0.49 10.02±0.66 6.45±0.86* 10.36±0.67 6.14±1.22* 10.73±0.52 4.34±0.51** 

TSH 2.61±0.2 5.95±1.04* 3.02±0.11 5.8 ±1* 3.24±0.08 14.3±3.57* 2.95±0.03 20.7±1.99** 2.82±0.05 28.9±0.63** 

Glucose 81±1.33 103±8* 76.7±1.1 96±6* 82.3±1.6 122±2.67** 79.3±1.1 120±7.33* 83.3±1.6 123.7±4.4** 

Cholesterol 204±7.33 342±11.3** 213 ±6 383.3±10.4** 209.3±4.9 393.7±14.2** 210 ±5.3 386±15.3** 214±4.7 412±12.7** 

Triglyceride 62±2 115±16 * 66.7±1.8 132.7±26.2* 65±1.33 137.3±13.1* 65.7±1.6 127.7±10.2* 71±1.33 147±8.7** 

AST 31±1.33 34.7±1.1 34.3±1.8 39.3±1.1* 33±1.33 74.7±2.4** 35.3±1.1 66.7±5.6* 39.3±1.1 49±1.33* 

ALT  26.7±3.78 66.7±6.4 * 34.3±4.22 82.3±14.2* 31±2.67 99.7±8.4** 34.3±2.67 110.7±8.4** 39±3.33 125.7±5.1** 

Urea  30.7±1.1 42±0.67** 32 ±0.67 40±0.67** 33.3±0.89 40.3±1.1* 30.3±0.44 41±2* 34 ±0.67 48±0.67** 

Creatinine 0.68±0.02 0.92±0.03** 0.71±0.03 0.94 ±0.11 0.76 ±0.03 1.04±0.18 0.74±0.04 1.02±0.06* 0.69±0.02 1.17±0.04** 

Calcium 8.98±0.09   333338.98±0.09 9.72 ±0.54 8.77 ±0.11 9.12 ±0.72 8.9 ±0.14 6.06 ±0.7 * 9.1 ±0.09 4.68±0.49** 9.28 ±0.1 4.84±0.78* 

Phosphorus 3.35 ±0.3 4.12 ±0.18 * 3.71 ±0.16 4±0.14 3.62 ±0.19 4.18 ±0.09 * 3.31 ±0.19 5.7 ±0.13 ** 2.97 ±0.09 6.47±0.37** 

Potassium 4.27 ±0.33 4.31 ±0.06 4.39 ±0.32 4.16 ±0.05 4.2±0.3 4.89 ±0.32 4.07 ±0.3 4.13 ±0.25 3.96 ±0.24 3.38 ±0.18 

Sodium 142.7 ±2.9 149.7 ±1.1 * 128.7 ±2.4 154.7 ±1.1 ** 142.7±4.4 160.3 ±8.2 151.3 ±2.9 137.7 ±1.8 * 160.3 ±1.6 155 ±4.67 

Chloride 87.3 ±7.1 121.3 ±2.4 * 83.7 ±4.9 132.3 ±7.6 * 88±4.7 136.3 ±2.2 ** 90.7 ±3.8 126.3 ±22.2 89.7 ±3.8 136 ±16.7 * 

Data are presented as mean (±S.E.). * Means significantly different from control at P≤0.05. ** Means highly significantly different from control at P≤0.001 
 

Table 2 Ultrasonographic changes of thyroid gland in drug-induced hypothyroidism compared with control. 
Parameter     

 

2nd week 3rd week 4th week 5th week 6th week 

Control Drug-induced Control Drug-induced Control Drug-induced Control Drug-induced Control Drug-induced 

Total volume (ml) 2.04 ±0.24 2.52 ±0.21 2.12 ±0.17 3.2 ±0.45 * 2.39 ±0.42 4.15 ±0.52 * 2.25 ±0.18 3.56 ±0.45 * 2.38 ±0.2 3 ±0.34 

Relative vol. (ml/ 

kg0.75 ) 

0.27 ±0.02 0.35 ±0.02 * 0.28 ±0.02 0.43 ±0.03 * 0.31 ±0.06 0.52 ±0.05 * 0.29 ±0.03 0.42 ±0.05 * 0.3 ±0.03 0.34±0.05 

Relative echog. (%) 1.11 ±0.45 0.68 ±0.02 * 1.08 ±0.15 0.49 ±0.04 * 0.99 ±0.25 0.44 ±0.02 * 1.26 ±0.25 0.37 ±0.03 * 1.23 ±0.13 0.24±0.04 * 

Data are presented as mean (±S.E.). * Means significantly different from control at P≤0.05. ** Means highly significantly different from control at P≤0.001. 
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Table 3 Changes in thyroid hormones, metabolites and electrolytes in drug-induced hypothyroidism compared with sham-operated group 
       

Parameters 

(µg/dl) 

        

 

1st week 2nd week 3rd week 4th week 

Sham. TIH LIH Sham. TIH LIH Sham. TIH LIH Sham. TIH LIH 

TT3 1.59±0.08 0.69 ±0.12 1±0.12* 1.38±0.05 0.41±0.08** 0.7±0.08** 1.05±0.04 0.42±0.06** 0.37±0.03** 1.76±0.03 0.13±0.04** 0.23±0.04**  

TT4 9.77 ±0.36 8.16±0.44* 8.68 ±0.68 8.47 ±0.36 5.59 * ±0.56  6.07 ±1.1 8.18 ±0.38 5.83±0.56*  3.68±0.45**  8.61±0.37 4.09±0.53**  2.93±0.32**  

TSH 4.06 ±0.64 5.48 ±0.49 5.57 ±0.93 3.47 ±0.64 12.1±0.55**  6.55 ±1.43 3.29 ±0.65 37.1±1.78**  18.5±0.36**  3.7±0.66 46.6±1.38**  30.5±2.02** 

Glucose 100 ±6.7 90 ±8 109 ±9.3 105.3 ±6.4 71.7 ±6.4 * 110 ±8 110.3 ±6.4 67 ±6.67* 102±8 99±6.9 59±4* 76.6±5.6* 

Cholesterol 209.7±19.6 205 ±4.7 216.7±10.4 217.7±17.1 193.3 ±3.6 216.3±15.78 228.7±14.9 221.7 ±2.2 233.3±18.4 204±6 235.3±9.6 * 254±18.7* 

Triglyceride 94.3 ±6.4 109.3 ±2.9 * 83.7 ±4.2 96 ±1.3 121 ±4 * 78±2 ** 88.7 ±11.8 137.7 ±8.4 * 84.7±1.8 87 ±4 145±9.3 * 121.7±2.4** 

AST 51.3 ±1.1 66 ±6 * 98.7±2.4** 49 ±0.67 70 ±2.7** 83 ±4 ** 42.3 ±0.44 76.7 ±3.1** 84.7±3.8** 40.3±0.44 82.3±2.2** 89±2.7** 

ALT  68 ±3.3 83 ±4.67 99 ±12.7* 79.3 ±1.8 85.3 ±4.2 95.3 ±9.6 82.67±2.89 88.3 ±4.9 91.7±4.9 78.7±2.4 92±3.33* 97 ±4 * 

Urea  39.7 ±1.1 43 ±0.67* 37.7 ±2.2 42.7 ±1.8 49.3 ±1.1* 38.7 ±4.22 50 ±0.67 51.3 ±1.1 42 ±4 52±0.67 53.7 ±1.1 47.7±2.9 

Creatinine 0.97 ±0.06 0.7 ±0.05* 0.81 ±0.08 1.1 ±0.03 0.88 ±0.05* 0.82 ±0.05* 1.21 ±0.04 1.16 ±0.05 0.82±0.04* 1.06±0.08 1.19 ±0.05 1.03±0.06 

Calcium 8.88 ±0.09 10.07±0.24* 8.46 ±0.99 8.18 ±0.13 4.67 ±0.5** 6.89 ±0.78 8.43 ±0.19 4.69±0.38** 4.12±0.17** 9.16±0.11 4.12±0.16** 3.72±0.14** 

Phosphorus 3.26 ±0.04 4.02 ±0.16* 4.6±0.13** 3.27 ±0.06 7.6 ±0.6** 3.35 ±0.51 3.09 ±0.02 7.34 ±0.6 ** 7.17±0.5 ** 2.73±0.07 8.84±1.04** 8.5±0.4** 

Potassium 3.37 ±0.25 3.68 ±0.11 4.26 ±0.38 4.53 ±0.25 5.02 ±0.09 4.57 ±0.33 4.04 ±0.13 5.72±0.07** 4.9 ±0.25 * 5.08±0.1 5.85±0.07 * 5.86±0.1* 

Sodium 152 ±4 152 ±3.33 144.3 ±4.2 158.7 ±3.6 157 ±3.33 137 ±1.3* 154 ±3.3 137.7 ±3.1 * 149±1.3 139±1.3 141.7±3.1 137±4.7 

Chloride 83.7 ±2.2 98.7 ±2.9 * 110.3±3.8* 88.7 ±1.6 106 ±3.3 * 128 ±2 ** 80.7 ±1.1 98 ±0.7 ** 139.3±2.9** 100.7±1.8 131 ±2 ** 135.3±1.1** 

Data are presented as mean (±S.E.). * Means significantly different from control at P≤0.05. ** Means highly significantly different from control at P≤0.001. TIH: thyroidectomy-induced 

hypothyroidism, LIH: ligation-induced hypothyroidism. 

 
Table 4 Ultrasonography of thyroid gland of ligation groups compared with sham-operated group. 
    Parameters   

 

 

1st week 2nd week 3rd week 4th week 

Sham. Ligation Sham. Ligation Sham. Ligation Sham. Ligation 

Total volume (ml) 2.66 ±0.23 1.21 ±0.26 * 2.82 ±0.08 0.94±0.22 ** 2.14 ±0.08 0.75 ±0.14 ** 2.51±0.1 0.62 ±0.13 ** 

Relative vol. (ml/ kg0.75 ) 0.3±0.02 0.14 ±0.04 * 0.31 ±0.01 0.11 ±0.03 * 0.23 ±0.004 0.08 ±0.02 ** 0.27±0.004 0.07±0.02 ** 

Relative echog. (%) 0.8 ±0.27 0.49±0.02 0.69 ±0.08 0.35 ±0.01 * 0.94 ±0.11 0.3±0.02 * 0.79±0.02 0.18 ±0.05 ** 

Data are presented as mean (±S.E.). * Means significantly different from control at P≤0.05. ** Means highly significantly different from control at P≤0.001. TIH: thyroidectomy-indecued 

hypothyroidism   LIH: ligation-induced hypothyroidism. 

 

135



 

Yousif et al. (2012) 

 

 

Figure 1 Ultrasonographic (US) image of thyroid gland in control group showing hyperechoic 

compared to sternothyroid muscle in longitudinal section. Figure 2 US of thyroid gland in control 

group showing oval shape in transverse section (TS). Figure 3 US of thyroid gland in drug-induced 

hypothyroid dog (6
th
 week) showing hypoechoic and increase volume in longitudinal section (LG). 

Figure 4 US of thyroid gland in drug-induced hypothyroid dog (6
th
 week) showing oval shape and 

increase volume in TS. Figure 5 US of thyroid gland of sham-operated dog showing isoechoic 

compared with sternothyroid muscle in LG. Figure 6 US of thyroid gland of sham-operated dog 

showing oval shape in transverse section (TS). Figure 7 US. of thyroid gland of ligation-induced 

hypothyroid dog (4
th
 week) showing decreased volume and hypoechogenicity compared with 

sternothyroid muscle in LG. Figure 8 US of thyroid gland of ligation-induced hypothyroid dog (4
th
 

week) showing oval in shape and decreased volume in TS. 
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The significant decrease in TT3 and TT4 

with significant increase in TSH in the 

three groups of induction indicates the 

successful induction of hypothyroidism in 

dogs by any of the three methods (drug 

induced, thyroidectomy and ligation of 

thyroid arterial blood supply). The 

significant increase in glucose level in 

drug-induced hypothyroidism by 

potentiated sulfonamide drugs was 

consistent with other studies (2). The 

significant increase of cholesterol and 

triglycerides in the three groups of 

induction may be attributed to decrease of 

thyroid hormones that lead to decrease 

synthesis and degradation of cholesterol as 

a result increase cholesterol level in the 

serum [9, 11, 21, 24, 25]. Elevated liver 

enzymes (AST, ALT) could be the 

impairment of the liver function which 

associated with hypothyroidism [20, 22, 31, 

34]. Electrolyte analysis showed 

significant decrease in calcium and 

significant increase in phosphorus may be 

attributed to impairment of calcitonin 

production from thyroid hormone [5], and 

metabolic derangements induced by 

thyroid hormone deficiency, such as 

altered calcium homeostasis (30). The 

significant decrease in sodium with 

significant increase in potassium and 

chloride could be attributed to reduction of 

GFR secondary to hypothyroidism that 

leads to increase the excretion of sodium 

resulting in decrease serum sodium level 

and elevation of chloride level and 

potassium level [8]. Hypothyroidism 

showed significant increase in total 
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volume and relative volume that may be 

attributed to the effect of sulphonamides 

that have agoitrogenic effect on thyroid 

gland leading to increase thyroid volume 

[6]. The decreased relative echogenicity 

might be due to decreased thyroid gland 

production of thyroid hormones [3, 27, 36]. 

On the other hand, significantly decrease 

in total volume, relative volume and 

relative echogenicity may be attributed to 

the ligation of arterial blood supply leading 

to thyroid gland ischemia leading to 

decrease volume and homogenous 

parenchyma [3, 27, 36]. Histopathology 

showed Hyperplasia of glandular 

epithelium with papillary projection into 

the lumen and lymphocytic cellular 

infiltration. Some syncytial epithelial cells 

are found in some glands with 

desquamation of lining epithelium and 

necrotic cellular debris in microscopic 

examination of thyroid gland of drug-

induced hypothyroid dog [1, 10, 17, 31, 

33]. Some thyroid follicles showed cystic 

dilatation with retained secretion in their 

lumen and flattened lining epithelium, and 

the adjacent thyroid follicles were 

atrophied with hypertrophied lining 

epithelium in microscopic examination of 

thyroid gland of ligation group [13]. 

 

CONCLUSION 
 

Based upon the results of this work, it can 

conclude that hypothyroidism was 

successfully induced under experimental 

conditions in dogs by administrating 

Sulphamethoxazole-Trimethoprime 

combination drug at dose of 30 mg/kg. 

B.w., PO, Twice daily for six weeks. 

Hypothyroidism was successfully induced 

under experimental condition in dogs by 

surgical removal of thyroid gland 

(thyroidectomy), and by surgical ligation 

of thyroid arterial blood supply. 

Hypothyroidism by all methods produces 

clinical, biochemical, ultrasonographic, 

and histo-pathological changes when 

compared with the control groups. The 

major clinical findings in the three induced 

hypothyroidism groups include weight 

gain, lethargy, dermatological 

abnormalities as nodular formation and 

alopecia, poor hair growth, roughness and 

hyperpigmentation of hair. The major 

biochemical changes in all types of 

induced hypothyroidism are 

hypercholesterolemia, elevated liver 

enzymes (AST and ALT), and 

hypertriglyceridemia, and hypocalcemia, 

hyperphosphatemia, mild hyperkalemia, 

mild hypercholeremia and hyponateremia. 

The common ultrasonographic changes in 

the drug-induced hypothyroidism is 

characterized by increased total thyroid 

volume and relative thyroid volume and 

decreased in relative thyroid echogenicity, 

while in ligation-induced hypothyroidism 

is characterized by decreased total thyroid 

volume and relative thyroid volume and 

relative thyroid echogenicity. The common 

histopathological changes in thyroid gland 

include desquamation and hypertrophied 

of the lining epithelium of the thyroid 

follicles.These results highlight the 

significant role of thyroid gland in 

maintaining the body metabolism 

equilibrium and the integrity of many 

biological organs including liver, heart, 

kidney, and skin. Hypothyroidism causes 

changes in the biochemical parameters 

soon after induction. Therefore TT3 and 

TT4 together with other biochemical 

changes could be used to monitor the early 

detection of thyroid dysfunction.  
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لنقص هرمونات الغدة المرضية باألشعة فوق الصوتية  ،الهستوباثولوجية، البيوكميائية، التغيرات السريرية
 فى الكالب. تجريبياالمحدث الدرقية 

 . 2رحسام الدين محمد عبد العزيز العطا ،2ياسين محمود عبد الرؤوف ،2محمد محمدى غانم ،1حماده محمود يوسف
 جامعة بنها. -كمية الطب البيطرى -قسم طب الحيوان 2،مزرعة مشتهر -قطاع األنتاج -مركز البحوث الزراعية 1

 
 الممخص العربى

اإلنقاص التجريبى لهرمونات الغدة الدرقية تم بعدة طرق وذلك فى ثالثة مجموعات وهى كااألتى  المجموعاة األولاى وفيهاا تام اإلنقااص 
التراىميثوبريم( لمدة ست أسابيع متصمة. المجموعة الثانية وفيها -غدة الدرقية بإستخدام األدوية  )السمفاميثوكسازولالمحدث لهرمونات ال

تاام اإلنقاااص المحاادث لهرمونااات الغاادة الدرقيااة عاان طريااق ازالااة الغاادة الدرقيااة جراحيااا. المجموعااة الثالثااة وفيهااا تاام اإلنقاااص المحاادث 
ق رباط األوعياة الدموياة المغذياة لمغادة الدرقياة جراحياا. أكثار األعارا  المر اية اهاورا بعاد اإلنقااص لهرمونات الغدة الدرقية عن طريا

المحدث فى الثالث مجموعات السابق ذكرهم هى  الخمول، الزيادة المفرطة فى الوزن، الثعمبة، باأل افة الى بع  التغيرات الجمدياة. 
 (، إنخفاااص مسااتوىAST&ALTتيرول، زيااادة الاادهون الثالثيااة، زيااادة انزيمااات الكبااد )أمااا التغياارات البيوكميافيااة فتشاامل زيااادة الكوليساا

الكالسيوم والصوديوم وزيادة معادل الفسافور. التغيارات فاى الفحاص بالموجاات الفاوق صاوتية لمغادة الدرقياة لمجموعاة األنقااص المحادث 
بأستخدام األدوية تشمل زيادة فى كال من الحجم الكمى والحجم النسبى وأنخفا  نسبة الكثافة النسابية لمغادة الدرقياة بينماا فاى مجموعاة 

عن طريق ربط األوعية الدموياة المغذياة لمغادة الدرقياة فتشامل تنااقص الحجام الكماى والحجام النسابى والكثافاة النسابية األنقاص المحدث 
 التجويا  فا  حميما  إساقاط ماع غدياة اهاارة مان الغادة الدرقياة ت اخملمغادة الدرقياة. التغيارات الهساتوباثولوجية لمغادة الدرقياة تاهار 

ة  وذلك فى مجموعة النقص المحدث بأستخدام األدوية أما فى مجموعة النقص المحدث عن طريق البطانتقشر و  ،بالخمية لمفاوي تسملو 
   .الخاليا المبطنة  ت خم مع الغدة الدرقية جريبات  مور ربط األوعية الدموية لمغدة الدرقية فأاهر

 (141-131 :2102(، يونيو 1) 23مجمة بنها لمعموم الطبية البيطرية: عدد ) 
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