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Abstract

The objective of the experiment were determined the clinical, hormonal and histological changes in
hypothyroidism local breed goats. The plans of experiment was carried out by using 15 goats aged
between (1-2yeares) and 20-25kg of body weight (B.W.).The goats has separated of three collections
randomly. The control groups (C) was showed healthy, while the induction groups (T1 and T2) were
induced hypothyroidism by giving thiourea 50mg/kg body weight daily for one week without treated,
however the induction group (T2) was treated iodine compounded,(potassium iodide 0.005mg/kg of body
weight by oral daily and tincture iodine application skin weekly for 8week). The results of clinical
examination of induction groups showed became dullness, lose appetite, lethargy, weakness, anemic, leg
edema, constipation and alopecia, beside decrease significant in the respiratory, heart rate and body
temperature, also the hormonal analysis Triiodothyronine (T3), thyroxine (T4) hormones levels showed
significantly decrease while increased Thyroid stimulating hormone (TSH) level whereas the T2 group
after treated with iodine compounds recovered in the second week and the hormonal analysis were
showed return to normal range in 3-4 week after treatment. Whereas the histopathological changes were
presented in T1 group hyperplasia and hypertrophy endothelial follicles, which projected in lumen, and
congested blood vessels, but the T2 groups were showed decrease size of endothelial cell (flatted), with
increase of the colloid and collagen fibroses with lymphocyte filtration in interstitial tissue. The
conclusion of the study could be iodine compounds to the therapeutic iodine deficiency.
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1. Introduction

Hypothyroidism was one of the common thyroid disorders in humans and animals, the
etiology decreased of production thyroid hormones below the normal level, were occurred as a
congenital or an acquire defect. Hypothyroidism could outcome after thyroid defect and
damage in the machine regulator creation of thyroid hormones or might rise by way of a
consequence of difficulty throughout therapy of hyperthyroidism. Beside hypothyroid formal
was an impediment during treatment of hyperthyroidism, also the hypothyroid was compound
hormonal dysfunction rather than single hormonal defect, however it obvious largely by
slowing rescindable down of all body function. Through it was part from general metabolic
disturbance; destruction of thyroid hormone production causes serious intellectual and
behavioral stress and depression. Hypothyroid was lead to increase stages of total cholesterol,
lowdensity lipoproteins and Apo lipoprotein B. it had previously shown that thyroid hormones
increased the synthesis of mobilization of triglyceraldehydes stored in adipose tissue and
lipoprotein-lipase activity [!3l. The array of thyroid were disorders focuses on the outliers
along the continuum of thyroid function (hypothyroidism and hyperthyroidism ) based upon
the production of T3 (triiodothyronine) and T4 (thyroxine) [*.Thyroid gland function was
essential to normal growth and development so rapid advances have been made in
understanding thyroid gland in human and animals 7). The recent research was assume to
explain clinically and hormonal alterations though the hypothyroidism of the goats.

2. Materialsand methods

Fifteen local goats were used age between 1-2 years old and 20-25kg of B.W. The animals
were kept in animal house of College of Veterinary Mdicine / University of Bagdad; The
animals were classified equally to three groups, which was including control group (C) and the
induction groups (T1&T2) were induced hypothyroidism by giving thiourea S0mg/kg of B.W.
orally daily for one week [ ° and left T1 group without treatment, while T2 group were
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treated with potassium iodide 0.005mg/kg of body weight
daily and tincture iodine application for skin weekly for
8week (1% 1. The animals were monitor daily observation to
record of notices clinical changes for respiratory, heart rate
and body temperatures. The blood collection was obtained by
jugular vein and kept by tubes without anticoagulant and
sediment by centrifuge 5000/5mint and serum aspiration with
pastor pit and tubes further than stored in the -20C’ freezing
weekly before and after treated 8 weeks. Blood specimens
was examined the hormonal analysis Triiodo-thyronine (T3),
thyroxin (T4) and Thyroid stimulating hormone (TSH) was
depended on radioimmunoassay in maglin (clia) users special
commercial kites according 2. The histopathological
examinations were take thyroid gland and permanent in 10%
neutral protected formalin, and the routine histological
technique according to 31, The statistical analyses of the
results were expressed as mean #SE difference of data
between groups which were assessed by depending method
analysis (One-way), trailed through least statistical variance
test stayed via determine variances among averages of
investigated groups, equal of statistical significant remained
set at (P<0.05) [

3. Results

3.1Clinical examination

After one week of administration of thiourea orally, the
animals in groups T1 and T2 were showed hypothyroidism
signs including dullness, lose appetite, lethargy, leg edema,
alopecia, pail mucosal membranes, head pressing, Horsens of
sound and constipation. It shows in the figures. These signs
disappeared gradually in treated group (T2) after week days
of administration potassium iodide and tincture iodide
therapy. Whereas the induction group (T1) without treatment
was signs continuous during time this study. The control
group was very active and healthy. The respiratory, pulse rate
and temperature showed decline significant P<0.05 in
induction group T1. While the control groups were within
normal range, furthermore in the treated group (T2) were
showed return to normal range in second week after treatment
and non- significant P<0.05 with control group until to end
study (tables 1, 2, 3).

Table 1: The respiratory rate (R.R.) / min. control (C), induction
(thiourea) (T1) and induction with treated potassium iodide and
tincture iodide (T2) groups

Table 2: The pulse rate /min. Control (C), induction (thiourea) (T1)
and induction with treated with potassium iodide and tincture iodide

(T2) groups
Groups
Weeks I ontral T1 T2
wW.0 65+4.71a 64.33+2.52ab 65+2.35a
W.IND 65+2.35a 50.66+0.78eg 52.334+3.73ef
Ww.1 65+4.71a 50.66+0.78eg 52.66+0.78¢e
W.2 64.334+2.52ab 48+2.35¢i 56.66+3.13d
w3 63.334+3.72ac 50+2.35¢eg 60£2.35¢cd
w.4 61.66+1.35ac 48.66=0.75th 60+2.35¢cd
W.5 61+0.58ac 46+2.35hi 60£2.34cd
Ww.6 62+2.35ac 46+2.34hi 62.33+3.72ac
W.7 60.66+0.75bc 44.66+0.781 62+2.35ac
W.8 64.66+5.47ab 44.66+0.781 62.33+3.72ac

e Means = SE, WIND(week induction)

e  The lettering is similar represent non statistically at the altitudes
of (P<0.05)
e  The lettering is variable represent statistically at the altitudes of

(P<0.05)

Table 3: the temperature (C”) Control (C), induction (thiourea) (T1)
and induction with treated with potassium iodide and tincture iodide

(T2) groups
Groups
Weeks I ontral T1 T2
Ww.0 38.93+0.02af 39.43+0.01a 39.10+0.07ad
W. IND 39.43+0.01a 38.46+0.01th 38.40+0.14fh
W1 38.86+0.05be 38.23+£0.01gi 38.56+0.09dg
w2 39.10+0.07ad 38.10+0.01gk 38.93+0.02ad
w3 39.13+0.02ac 38.26+0.05¢gi 39+0.04ae
W4 38.93+0.02af 38.06+0.05hk 39.26+0.03ab
W5 38.63+0.05¢cg 37.90+0.05ik 39+0.02ae
w6 39.13+0.05ac 38.16+0.02gj 39.06+0.01ad
w7 38.63+0.05¢cg 37.70+0.04jk 39.03+0.01ad
w8 39.36£0.01ab 37.60+0.07k 39.40+0.07ab

e  Means + SE, WIND(week induction)

Groups
Weeks Control T1 T2
W.0 28.33+1.37a 28+2.35a 27.33+0.78ab
W.IND 28.33+1.37a 20.66+0.78¢ 20.66+0.19¢
W.1 27.33+0.78ab 20.33+0.21e 20.66+0.78¢e
W.2 28+2.35a 20.66+0.21¢e 25.334+0.78bc
W.3 28.33+1.37a 20.33+0.21e 25.33+0.78bc
W.4 25+0.58bc 20.33+0.21e 26.66+0.77ac
W.5 24.66+0.75¢cd 20.66+0.21e 26.66+0.76ac
W.6 26+2.35ac 20.66+0.22¢ 27+0.58ac
W.7 24.66+0.75¢cd 20.33+0.22¢ 28+2.35a
W.8 28+2035a 20.66+0.23¢ 28+2.35a

e  Means + SE, WIND (week induction)

e  The lettering is similar represent non statistically at the altitudes
of (P<0.05)

e The lettering is variable represent statistically at the altitudes of
(P<0.05)

e  The lettering is similar represent non statistically at the altitudes
of (P<0.05)

e  The lettering is variable represent statistically at the altitudes of
(P<0.05)

3.2 Hormonal analysis

The level of T3, T4 and TSH in control group was presented
normal range (1.7-2.3ng/ml), (42-80ng/ml) and (0.01-
0.02mlu/ml) respectively incidence, but induction groups
were presented decrease significant P<0.05 T3, T4 and
increase TSH levels, comparative with control group, beside
that in T1 treated group were showed recovered to normal
level T3, T4 and TSH hormones in 3-4 weeks, nonsignificant
P<0.05 with control groups but different important P<0.05
with T1 induction groups (tables 4, 5, 6)
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Table 4: Level of T3 (ng/ml) Control (C), induction (thiourea) (T1)
and induction with treated with potassium iodide and tincture iodide

(T2) groups.
Groups
Weeks Control T1 T2
W.0 1.73+0.18dg 1.86+0.02cg 1.83+0.01cg
W.IND 1.73+0.18dg 0.50+0.01kl1 0.60+0.02jk
W.1 2.16+0.03ac 1.20+0.01hi 1.56+0.02th
Ww.2 1.86+0.02cg 1.62+0.0leg 1.66+0.01eg
W.3 2.36+0.05a 0.20+0.051 1.53+0.01fth
W.4 1.86+0.03cg 0.90+0.05ij 1.50+0.01gh
W.5 2.03£0.01ae 1.39+0.05th 1.734£0.01dg
W.6 1.96+0.02be 0.19+0.021 1.93+0.02bf
W.7 2.06+0.01ad 0.20+0.041 2.1340.02ac
W.8 1.83+0.01cg 1.43+0.07fh 2.30+0.02ab

e Means + SE, WIND(week induction)
e  The lettering is similar represent non statistically at the altitudes
of (P<0.05)

e The lettering is variable represent statistically at the altitudes of

(P<0.05)

Table5: Level of T4 (ng/ml) Control (C), induction (thiourea) (T1)
and induction with treated with potassium iodide and tincture iodide

(T2) groups.
Groups
Weeks Control T1 T2
W.0 62+10.23d 65+16.3d 61+5.3d
W.IND 62+10.23d 21.66+1.371 2242.351
W1 65+16.4d 30.66+2.45jk 254+0.58Kkl
W2 80+9.23bc 33+0.21jk 32.66+8.41hk
W3 45.66+14.81¢e 13+1.37m 40+4.11ei
W4 43.66+17.82ef 18.33+£7.25im 40.33+2.54ei
W5 42+0.58¢eh 31.66+7.25ik 424+2.35¢eh
W6 61+5.29d 10.66+2.35m 73.33+10.17¢
w7 44.3349.52ef 35+5.251) 85+9.41a
W 8 4233+135eg | 33.66+1.37gk 87+11.21ab

e Means = SE, WIND(week induction)
e The lettering is similar represent non statistically at the altitudes
of (P<0.05)

e The lettering is variable represent statistically at the altitudes of

(P<0.05).

Table6: Level of TSH (mlu/ml) Control (C), induction (thiourea)
(T1) and induction with treated with potassium iodide and tincture

iodide (T2) groups
Groups
Weeks Control T1 T2
W.0 0.01+0.001c 0.02+0.009¢c 0.01+0.007c
W.IND 0.01+0.001c 0.30+0.001a 0.27+0.001a
W.1 0.02+0.009¢c 0.20+0.001a 0.20+0.001a
w.2 0.02+0.001c | 0.11+0.001b | 0.12+0.001b
W.3 0.02+0.005¢c 0.10+0.002b 0.11+0.003b
w4 0.01+0.007c 0.21+0.002a 0.01+0.005¢
W.5 0.02+0.009c 0.10+0.001b 0.01+0.003c
W.6 0.02+0.003c 0.20+0.001a 0.02+0.001c
W.7 0.02+0.003c 0.13+0.002b 0.01+0.001c
W.8 0.02+0.001c 0.10+0.001b 0.01+0.003c

e  Means = SE, WIND(week induction)
e The lettering is similar represent non statistically at the
levels of (P<0.05)
e The lettering is variable represent statistically at the
altitudes of (P<0.05).

3.3 Histopathological changes

Control groups (C)were showed histological findings of
thyroid, normal thyroid follicles with variable size contain a
homogenous pink colloid material; thyroid has a fibrous

capsule with fine collagenous septa (Insert for figure
1)Thyroid follicles lined by simple cuboidal cells, when
active smaller follicles, while a larger follicle is less active
lining by flatted epithelial cells.

Fig 1: Showed microscopically in control goats Multiple size of
follicles depended to activity when small size is very activity (green
arrow) Capsules out line of gland contended of connective tissue
(black arrow) cuboid ales and flat cell in epithelium internal lumen
with collide (blue arrow).

Induction group T1 were showed microscopic examination
Thyroid architecture was destroyed &replaced by irregular
follicles. The lining epithelium of many follicles is disrupted
&disorganized-most of the follicles lack of colloid (figure2)
their epithelium tends to be vacuolated with evidence of
necrosis seen in the lumen of some follicles the storm showed
vascular congestion and dilation with evidence of atrophied
follicles While other follicles lined by atrophic epithelium &
cluster of necrotic epithelial cells seen in the lumen that
contain little amount of pale secretion (figure2)

Fig 2: Microscopically section in thyroid gland of goat induced
hypothyroid without treated showed Necrotic epithelium cell with
sever vacuolation in follicles (blue arrow), blood vessels congestion
and dilatation (black arrow), hyper atrophy of epithelial cell,
projected in lumen (Read arrow).

Treated group was showed microscopic examination Most of
thyroid section in this group showed colloid —filled follicles
with variable sized. The colloid is vacuolated mainly at the
edges; some of follicles form papillary process, while other
follicles lining with hyperplasia epithelia and the lumen
contain strands of colloid (figure3) some of epithelial cells
have hyper chromatic nuclei. Also the collagenous fibrous
storm showed cellular infiltration consist mainly of
lymphocytes (figure3)While other section revealed newly
formed small follicles seen in the fibrous storm with simple
cuboidal epithelia.
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Fig 3: Microscopically section in thyroid gland of goat when
induction of hypothyroidism by thiourea with treated by iodine
compound showed, Lymphocytes infiltration in capsules (black

arrow) collagenous fibrous storm (red arrow), Flatted epithelium
cells (blue arrow)

4. Discussion

4.1Clinical examination

The results of clinical signs for induction groups (T1&T2)
showed dullness and lose appetites for resulting serum T3
levels reduction in answer to neuron impulse depression then
limit to reduce the upkeep vigor supplies and protein squalor.
Limb edema and head pressing of a wall because increase in
plasma protein and binding with protein subcutaneous lead to
leg, face edema and cerebral edema the results was sported
with 518 Also alopecia and pail mucosal eye membranes
because decrease blood flow to hair follicles and anemic
animal lower RBC numbers cause thyroxin affected life Spain
and frigidity sported with ). However it showed constipation
because hypothyroidism resulting from decreased gut motility
sported with the [ Beside lethargy because throughout
hypothyroidism, nearby remains a shortened ingestion of
oxygen and poorer heat creation sported with ?!. Additional
of hoarsens of sound because inflammation effect to voice
cord, sported with 2, furthermore all the clinical signs
appearance in induction groups (T1) agreement with 23-26) The
control goats were stabilized to respiratory rate between (24-
28/mint) but the induction groups were decreased the R.R to
(20/mint) because in hypothyroidisms animals were utilized
oxygen from all tissue body and basil metabolic rate were
decreased lead to neediest O, was fuelled, by hypothyroid-
stimulated neuropathy and myopathy foremost toward
diaphragmatical defect the same results recorded with 27!
hypothyroid individuals may present with dyspnea on
exertion and decreased exercise tolerance, and whereas [*8!
were recorded symptoms include hypothermia, bradycardia,,
hypotension, and eventual respiratory failure from
hypoventilation and carbon dioxide retention, the results was
agreement with . The treated group was recovered to
normal R.R range when second and third week in treated
group. The control groups were showed variable pulse rate
range between (60-65 p/min) was the normal range but the
induction goats were showed lower normal range because
hypothyroidisms when the H.R (44-50 p/min) therefore
effected heart muscles contraction (Nat+ /K+ pump
depression) and depression catecholamine receptors sensate
lead to cardiac output decreased sported with 1. The results
agreement with 2% 21 Beside that the treated groups were
showed recovered to normal range when third weeks and
stabilized to end study. however control group were showed
the body temperature stabilized normal range between (38.5-
39.5C°), temperature was appearance subnormal in the

induction groups from study time (37.5-38.4C") therefore for
reasoning decrease heat production, basic metabolic rate and
inactivation of skeletal muscles abridged ingesting of oxygen
and lesser heat creation sported with !, The result agreement
with 26 30 The treated groups were showed in the second
week recovered to normal temperatures range slowly for
study period.

4.2 Hormonal analysis

The control groups were showed T3&T4 level range between
(1.73-2.3ng/ml)  (42-80ng/ml) respectively, but when
induction goats were recorded lower level of T3&T4 because
it was decreased T3&T4 production in the thyroid gland
effected thiourea decrease iodine intake, 1iodide
peroxidation,DIO;MIO copulation and iodination of T4 in
peripheral body systems, these was sported with ® 3132 The
results were an extremely statistical decline in standards of T3
and T4 of experimental animals. Treated groups were
increased T3 and T4 level gradually when in the 4week
recorded normal range agreement with ['% 33lincrease
significantly T3 and T4 when the iodine supplemented groups
beside control groups were presented the TSH level range
between (0.01-0.02mlu/ml) but when the induction groups
were showed increased TSH level to (0.1-0.2mlu/ml) because
hypothalamus effected positive feeding to pituitary gland by
(thyrotrophic releasing hormones TRH) lead to increased
TSH level in blood in hypothyroid dogs,sported with the 34,
Hypothyroidism affected by iodine inadequacy go to greater
creation of thyroid-stimulating hormone, these results
agreement with 25 2 The treated group T2 were recorded
decrease TSH level gradually in the normal level appearance
in the four weeks treated and remaining to last time of the
study,this results was agreement with 3333,

4.3 Histopathological

Control group was showed histological findings of thyroid,
normal thyroid follicles with variable size contain a
homogenous pink colloid material; thyroid has a fibrous
capsule with fine collagenous septa, Thyroid follicles lined by
simple cuboidal cells, when active smaller follicles, while a
larger follicle is less active lining by flatted epithelial cells,
this results sported by the B¢l The induction groups T1 were
showed thyroid architecture and destroyed, which replaced by
irregular follicles because high level TSH lead to increase
blood flow to gland and growth, developed follicles lead to
hypertrophy and hyperplasia, to cells, these results sported by
the & 24 37 38401 The Treated group T2 was showed
microscopic examination colloid —filled follicles with variable
sized because increase T3 and T4 level lead to decrease TSH
effected to gland (negative feedback) and collagenous fibrous
storm showed cellular infiltration consist mainly of
lymphocytes, and lower epithelium cell, these result sported
Wlth [35, 41-45]

6. References

1. Duntas LH. Thyroid disease and lipid, Thyroid J. 2002;
12:287-293.

2. Milosevic M, Korac A, Davidovic V. Mthimazol-induced
hypothyroidism in rat: Effects on body weight and
histological characteristic of thyroid gland. Yugoslav
Med. Biochem. 2004; 23:143-147.

3. Hayat NQ, Tahir M, Munir B, Sami W. Effect of
methimezol-induced hypothyroidism on histological
characteristic of parotid gland of albino rate. Ayub J.
Med. 2010; 22:3-7.

~ 1959~



Journal of Entomology and Zoology Studies

4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Vanderpump MP. The epidemiology of thyroid diseases.
In: Braverman LE, Utiger RD, editors. The thyroid: a
fundamental and clinical text. 9" edition. Philadelphia:
Lippincott Williams and Wilkins, 2004, 398-406.
Fagman H, Nilsson M. Morphogenesis of thyroidgland.
Mol. Cell. Endocr. 2010; 323(1):35-54.

Adhikary GN, Quasem MA, Das SK.
Histologicalobservation of thyroid gland at prepubertal,
pubertaland castrated black Bengal goat. Pakistan J. Bio.
Sci. 2003; 6(11):998-1004

Devdhar M, Ousman YH, Burman KD. Hypothyroidism.
Endocrinol Metab Clin North Am. 2007; 36:595-615
Mostaghni K, Badiei K, Khodakaram-Tafti A, Maafi A.
B. Pathological and biochemical studies of experimental
hypothyroidism in sheep. Veterinarski arhi V. 2008;
78(3):209.

Koshal K, Gupta Koshal K, Gupta AG, Anil G,
Moolchandani A, Meenaxi S. The influence of
experimental hypothyroidism onhepatic and renal
function in rams in an arid tropical environment function
in rams in an arid tropical environment. Veterinarski
Arhiv. 2013; 83(2):161-170

Rajendran D, Pattanaik AK, Khan SA, Bedi SPS. Iodine
supplementation of Leucaena leucocephala diet for goats.
1. Effects on blood metabolites and thyroid hormones.
Asian-Aust. J. Anim. Sci. 2001; 14:791-796

John W. Fdiu notes swollen necks in kid goats.Ag.
Animal health veterinary extension newsletter. 2008;
1(3).

Wing May Kong, Maleyca H Sheikh, Peter J Lumb,
Danielle B Freedman, Martin Crook, Caroline J Dore €t
al. The American Journal of Medicine, 2002; 112(5,
1):348-354.

Drury RA, Wallington EA. Carlton's histological
technique 7th Ed. Oxford University press, New York,
Toronto. 1980, 137-145.

Snedercor GW, Chochron WG. Staticcal methods
6thed.The Iowa state university press. lowa. 1980, 238-
248.

Sreekumaran T, Rajan, A. Clinicopathological studies in
experimental hypothyroidism in goats. Veterinary
pathology. 1978; 15(4):549-555.

Gilbert ME. Alterations in synaptic transmission and
plasticity in area CAl of adult hippocampus following
developmental hypothyroidism. Developmental brain
research. 2004; 148(1):11-18

Hersom MJ, Wettemann RP, Krehbiel CR, Horn GW,
Keisler DH. Effect of live weight gain of steers during
winter grazing: III. Blood metabolites and hormones
during feedlot finishing. Journal of animal science. 2004;
82(7):2059-2068.

Gannong WF. Review of Medical Physiology, 21st Ed.
Lange Medical book. McGraw-Hill.California. 2005, 287
Hashimoto K, Zanger K, Hollenberg AN, Cohen LE,
Radovick S, Wondisford FE. cAMP response element-
binding protein-binding protein mediates thyrotropin-
releasing hormone signaling on thyrotropin subunit
genes. Journal of Biological Chemistry. 2000;
275(43):33365-33372.

Centanni M, Marignani M, Gargano L, Corleto VD,
Casini A, Delle Fave G et al. Atrophic body gastritis in
patients with autoimmune thyroid disease: an
underdiagnosed association. Archives of internal
medicine. 1999; 159(15):1726-1730.

O'shea PJ, Williams GR. Insight into the physiological

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

~ 1960~

actions of thyroid hormone receptors from genetically
modified mice. Journal of Endocrinology. 2002;
175(3):553-570.

Davis SL. Environmental modulation of the immune
system via the endocrine system. Domestic animal
endocrinology. 1998; 15(5):283-289.

Baskin HJ, Cobin RH, Duick DS, Gharib H, Guttler RB,
Kaplan MM et al. American association of clinical
endocrinologists medical guidelines for clinical practice
for the evaluation and treatment of hyperthyroidism and
hypothyroidism : AACE Thyroid Task Force. Endocrine
practice. 2002; 8(6):457-469.

Sokkar SM, Soror AH, Ahmed YF, Ezzo OH, Hamouda
MA. Pathological and biochemical studies on
experimental hypothyroidism in growing lambs. Journal
of Veterinary Medicine, Series B. 2000; 47(9):641-652.
DeRuiter J. Thyroid hormone tutorial: thyroid pathology.
Endocrine Module, 2002.

Gupta KK, Gattani A, Moolchandani A, Sareen M. The
influence of experimental hypothyroidism on hepatic and
renal function in rams in an arid tropical environment.
Veterinarsk Arhiv. 2013; 83(2):161-170.

Rajagopal KR, Abbrecht PH, Derderian SS, Pickett C,
Hofeldt F, Tellis CJ et al. Obstructive sleep apnea in
hypothyroidism. Annals of internal medicine. 1984;
101(4):491-494.

Wartofsky L. Myxedema coma. Endocrinology and
Metabolism Clinics. 2006; 35(4):687-698.

Klein I, Danzi S. Thyroid disease and the heart.
Circulation. 2007; 116(15):1725-1735.

Mostaghni K, Badiei K. Study of the effects of
experimental hypothyroidism on clinical, hematological
and serum biochemical factors in pregnant ewes. Iranian
Journal of Veterinary Research. 2005; 6(1):1-73.
ADAMS HR. Veterinary = Pharmacology  and
Therapeutics. 8§ DAMS, H. R.Veterinary Pharmacology
and Therapeutics. 8thed. lowa State University ed. Iowa
State University Press. 2001, 643-645.

CELIK I, TURKOGLU V, YEGIN E. Effects of
propylthiouracil-induced hypothyroidism on plasma lipid
table in rabbits. Turkish Journal of Veterinary and
Animal Sciences. 2000; 24(2):149-152.

Han H, Xin P, Zhao L, Xu J, Xia Y, Yang X et al. Excess
iodine and high-fat diet combination modulates lipid
profile, thyroid hormone, and hepatic LDLr expression
values in mice. Biological trace element research. 2012;
147(1-3):233-239.

Cooper DS. Subclinical hypothyroidism. New England
Journal of Medicine. 2001; 345(4):260-265.

Peksa Z, Travnicek J, Konecny R, Jelinek F, Dusova H,
Hasonova L et al. Histometric and biochemical properties
of the thyroid gland in sheep with high iodine
supplementation. Acta  Veterinaria Brno. 2014;
82(4):405-409.

Singh R, Beigh SA. Diseases of thyroid in animals and
their management, insights from veterinary medicine, Dr.
Rita Payan Carreira Ed., InTech, ISBN. 2013; 978-953-
51-1005-7, doi:10.5772/55377.

Sjaastad @V, Hove K, Sand O. The endocrine system. In:
Physiology of the domesticanimals, 2nd ed.,,
Scandinavian Veterinary Press, Oslo, ISBN: AIMS, 57.
Chapter 1. 2004; (82-98):200-232

Kahn CM, Line S. Endocrine system, the thyroid gland,
In: Merck Veterinary Manual. Merck & Co., 9th ed., Inc.
Whitehouse station, New Jersey. 2005, 460-467.



Journal of Entomology and Zoology Studies

39. Shelke VM, Pathak VP, Bedre DK, Patil JM, Mote C.
SStudy of Histopathological changes in Thyroid Gland in
Buffaloes. Veterinary World. 2009; 2(10).

40. Selim SAM, Azab AMS, El Aziz MA. Pathological and
Biochemical Studies on Iodine Deficiency in Pregnant
Goats, 2013.

41. Carneiro MS, Diniz GP, Almeida J, Vieira RP, Pinheiro
SB, Santos RA. Cardiac anginotensin II type 1 and type 2
receptors are increased in rates submitted to experimental
hypothyroidism, J Phsiol. 2007; 583:213-223

42. Kuzman J, Tang Y, Vogelsang K, Said S, Anderson B,
Markin E, Gerdes A. Thyroid hormone analog, DITPA
exerts beneficial effect on chamber and cellular
remolding in cardio myopathic hamsters. Can. J. Physiol.
Pharmacol. 2007; 85:311-318.

43. Shan ZY, Chen YY, Teng WP, Yu XH, Li CY, Zhou W.
et al. A study for maternal thyroid hormone deficiency
during the first half of pregnancy in China. European
journal of clinical investigation. 2009; 39(1):37-42.

44. Evelyn HS, Megan H, Yingheng L, Rebecca A, Martin
G. Effect of thyroidectomy,T4 and DITPA replacement
on brain blood vessels density in adult rats.Am. J.
Physiol. 2008; 294:1504-15009.

45. El-Khodary AA, Azmy AM, Shaban SF, El Fadeel KF.
A. Effect of excess iodide on the structure of the thyroid
gland of prepubertal male albino rats: a histological and
immuno- histochemical study. Egyptian Journal of
Histology. 2013; 36(4):792-804.

~ 1961~



