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ABSTRACT

Hypothyroidism is the most common type of thyroid disorder in animals. The present study aimed to determine
the relationship between the subclinical abnormalities of the thyroid gland and blood serum lipid contents in
camels. Slaughtered male camels (156 camels, 4-6 years old) in Assiut abattoirs were thoroughly examined pre-
and postmortem for the thyroid abnormalities. Blood was sampled from each camel for serum separation. Before
slaughtering, no visible changes in the neck region were observed. According to growth and histopathological
examinations of the thyroid gland, blood sera of 28 camels were selected and classified into 3 groups. The first
group (G1, N=10) suffered from simple goiter; the gland was normal in size, but firm with irregular surface.
Follicles were mildly irregular in shape with slight hyperplasia of the epithelial cells. The second (G2, N=8)
suffered from non-toxic nodular goiter, lobs showed nodules, which appear typically as a solitary, spherical,
encapsulated lesions. Follicles were diffusely enlarged, dilated with varying sizes and hyperplastic epithelium.
The third was a control group (G3, N=10) with normal thyroid gland. The recorded values of blood serum
thyroid hormones (nmol/l) were 1.21+0.04 for T3 and 79.6+2.14 for T,. These values did not change in camels
with simple goiter, but decreased (P<0.01) in those with non-toxic nodular goiter when compared with euthyroid
camels. Total lipids and triglycerides increased in camels with simple goiter (P<0.05), but in camels with
nodular goiter there were a higher values (P<0.01) in total lipids, cholesterol and triglycerides compared with
healthy camels. As a conclusion, thyroid disorders and the concomitant hypothyroidism is associated with lipid
disturbances that are characterized by elevated total lipids, triglycerides and cholesterol levels in camels with
non-toxic nodular goiter.
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INTRODUCTION Goitre may be defined as any enlargement of the
thyroid gland, which is not due to inflammation or

The main functions of the thyroid gland are malignancy. Jones et al. (1997) classified goiter in

the trapping of iodine, synthesis, storage and release
of the thyroid hormones, thyroxine (T,)
triiodothyronine  (T3)  which  controlled by
thyrotrophic hormone (Kaneko, 2008). Thyroid
hormones are known as important modulators of
general metabolism. These hormones regulate energy
metabolism in which carbohydrates and lipids are the
major constituents by increasing lipolysis in adipose
tissue and stimulating lipogenesis by increasing the
activities of some enzymes (Eshratkhah et al., 2009
and Mohebbi-Fani et al., 2009).
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animals into three main categories. The first is simple
goiter (hyperplastic goiter, colloid goiter and diffuse
non-toxic goiter), the second is non-toxic nodular
goiter (nodular thyroid hyperplasia), and the third is
exophthalmic goiter (goiter of hyperthyroidism, toxic
goiter and Graves’ disease).

Hypothyroidism is the most common type of thyroid
disorder in animals, caused by defective
thyroglobulin  synthesis. The occurrence of the
disease is widespread. It was recorded in human in
Upper Egypt (Abdou et al., 1967), in animals and
man in most parts of Africa (Schillhorn and Loeffler,
1990 and Bourdoux et al., 1996) and in different parts
of the world (Brody, 1999). The prevalence rates of
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goiter in camels may exceed 20% (Abu Damir et al.,
1990).

Under field domain practice, the judgment of the
thyroid state is depending mainly on the values of
thyroid hormones (Ts, T,) and thyroid stimulating
hormone (TSH) in the serum. The determination of
serum or plasma levels of TSH is recognized as a
sensitive method in the diagnosis of hypothyroidism
in human. Cross-reactivates of the anti-human TSH
are insufficient to be used as an accurate diagnostic
test in farm animals and there is no available or
commercial anti-sera TSH for animals by RAI or
ELISA (except for companion animals) until now
(Latimer, 2011). Therefore, we depended in this study
on determination of thyroid hormones (T3, T,4) and the
pathology of the thyroid gland in the diagnosis of
subclinical hypothyroidism in the camel. In addition,
the significance of dyslipidemia in subclinical
hypothyroidism in livestock remains controversial.

The aim of this work was the estimation the lipogram
in blood serum and its relation to subclinical
hypothyroidism of the dromedary camels.

MATERIALS AND METHODS

A total of 156 male camels (4-6 years old) admitted
for slaughtering in Assiut abattoirs during the period
of November 2013 to march 2014 were thoroughly
examined for the thyroid gland abnormalities in the
neck region. Blood was drained from the jugular vein
of the examined camels for serum separation. Before
slaughtering, clinical examination revealed no visible
changes in the thyroid region. However, the thyroid
gland could be palpated in 8 camels. After
slaughtering, the thyroid gland was will grossly
examined. Tissues for histopathology were fixed in
10% neutral, buffered formalin, embedded in
paraffin, sectioned at Sp and stained with
hematoxylin-eosin.

According to the macroscopic and microscopic
findings of the thyroid gland, sera of 28 animals of
the examined camels were classified into 3 groups:
The first group (G1, N=10) suffered from simple
goiter, the second (G2, N=8) suffered from non-toxic
nodular goiter, while the third was a control group
(G3, N=10) with normal thyroid gland.

Blood serum T3 and T, were estimated by standard
ELISA techniques using test kits (Bio-Merieux,
69280 Marcy, L’Etoile, France) according to
manufacture instructions. Total serum lipid, total
cholesterol (TC) and triglycerides (TG) were
determined by enzymatic colorimetric assay by using
commercial test kits (Sclavo diagnostics, Italy) after
the methods described by Stein (1986), Zlatkis and
Zak (1969) and Fletcher (1968) respectively.

RESULTS

Pathological findings in the thyroid gland

1- Simple goiter:

A- Grossly: thyroid gland was about normal in size,
but firm with irregular surface with dark red
coloration. Transverse section of the thyroid gland
revealed fatty tissues and brown gelatinous colloid.

B- Microscopic appearance: several follicles were
mildly irregular in shape with slight hyperplasia of
the epithelial cells and little pale vacuolated
colloid. Some follicles were lined by flattened
epithelium. Smaller follicles have more columnar
epithelium. Also asymmetric papillary projections
of crowded columnar cells were found (Fig. 1B, 2
AB).

2- Non-toxic nodular goiter (nodular hyperplasia):

A- Grossly: thyroid gland was firm, uni or bi-
laterally enlarged. Lobs showed one or more
nodules, which appeared typically as a solitary,
semi-spherical, encapsulated lesion that was well
demarcated from the surrounding thyroid (Fig 1A).
Transverse section of the thyroid gland revealed
fibrosis.

B- Microscopic appearance: follicles were diffusely
enlarged and dilated with papillary projections into
the follicles (Fig 3A). This future is accompanied
by degenerated follicles, connective tissue
proliferation and flattened to hyperplastic
epithelium (Fig,3B).

Levels of serum thyroid hormones:

The recorded over all mean values of blood serum tri-
iodothyronine (T3) and thyroxine (T4) concentrations
(nmol/l) in dromedary camels are illusterated in tab.
1, Fig.1. The mean values were 1.21+0.04, 1.11+0.05
and 0.89+0.03 for Tj, and 79.6+2.14, 76.4+2.34 and
68.1+1.25 for T, in euthyroid, simple goiter and non-
toxic nodular goiter, respectively. These values did
not change in camels with simple goiter, but
decreased (P<0.01) in those with non-toxic nodular
goiter when compared with euthyroid camels.

Levels of serum lipids:

The recorded over all mean values of blood serum
total lipids (mg/dl), cholesterol (mmol/l) and
triglycerides (mmol/l) in dromedary camels are
illusterated in Tab.1 and Fig.2. The mean values were
351.1+6.7, 379.4+5.6 and 455.2+5.9 for total lipids,
0.91+0.03, 0.94+0.03 and 1.21+0.04 for cholesterol,
and 0.54+0.01, 0.66+0.01 and 0.81+0.02 for
triglycerides in euthyroid, simple goiter and non-toxic
nodular goiter, respectively (Tab.1 and Fig.2). Total
lipids and triglycerides increased in camels with
simple goiter (P<0.05), but in camels with nodular
goiter there were a higher increase (P<0.01) in total
lipids, cholesterol and triglycerides compared with
healthy camels.

15



Assiut Veterinary Medical Journal Assiut Vet. Med. J. Vol. 63 No. 152 January 2017, 14-20

Graph 1: Graph 2:

A: Gross appearance of non-toxic nodular goiter:  A: Simple goiter: Some follicles were enlarged

Lobs showed solitary nodules, which appeared and lined by flattened epithelium and other

semi-spherical, encapsulated lesion that was well  follicles small and lined by columnar epithelium.

demarcated from the surrounding thyroid (H&E, x200)

B: Simple goiter: Several follicles were mildly B: Simple goiter: slight hyperplasia of the

irregular in shape and varying in size (H&E, x100) epithelial cells and the follicles are filled with
lightly pale stained vacuolated colloid (H&E,
x200)

Graph 3:

A: Non-toxic nodular goiter: follicles were diffusely enlarged and dilated with papillary projections,
lined with hyperplastic epithelium and vacuolated cytoplasm (H&E, x200)

B: Non-toxic nodular goiter: follicles are lined by flattened to hyperplastic epithelium. Connective tissue
proliferation separating the follicles and containing degenerated follicles (H&E, x200)

Table 1: Thyroid hormones and lipid profile in camels with normal and abnormal thyroid gland.

Parameter Normal Simple goiter Non-toxic nodular goiter.
G3, N=10 G1, N=10 G2, N=8

T5 (nmol/l) 1.21+0.04 1.11+0.05™° 0.89+0.03**

T, (nmol/l) 79.6+2.14 76.4+2.34N° 68.1+1.25**

Total lipids (mg/dl) 351.1+6.7 379.445.6* 455.245.9*%*

Cholesterol (mmol/l) 0.92+0.03 0.94+0.03"° 1.21+0.04**

Triglycerides (mmol/l) 0.54+0.01 0.66+0.01* 0.81+0.02**

* ** significantly different from G3 (P < 0.05 and 0.01, respectively). NS: Non significantly different from G3 (P > 0.05).
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Fig. 1: levels of blood serum thyroid hormones and total lipids in camels with normal and abnormal thyroid

gland.
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Fig. 2: levels of blood serum cholesterol and triglycerides in camels with normal and abnormal thyroid gland.

DISCUSSION

In camels, the location of thyroid gland in the body is
similar to other large animals (Tefera, 2004). The
gland appeared reddish brown in color, which is in
concordance with the findings of Kausar and Shahid
(2006) and Ahmad and Yousefi (2012).

In the present study, the histopathological changes in
camel thyroid gland are similar to the previous
reports of Tageldin et al. (1985), Abu Damir et al.
(1990), Barsham et al. (2004) and Rejeb et al. (2011).
The presence of a goiter reflects impaired synthesis of
thyroid hormone, often caused by insufficient iodine
in the diet. With the initial rise in TSH, there is
follicular hyperplasia and hypertrophy with increased
thyroid mass (McGavin et al., 2001). Whatever the
cause for impaired thyroid hormone synthesis, the
follicular epithelium adapts by becoming more
sensitive to levels of TSH, with resultant increase in
thyroid size and cellular activity to overcome the mild
impairment (Kaneko, 2008). The nodular goiter of
the thyroid gland is the most common cause for
enlargement of the thyroid. Multinodular goiters are
usually derived from simple diffuse goiters over
many years (Jones et al., 1997).

The recorded mean values of blood serum T4 and T3
concentrations (nmol/l) in normal dromedary camels
were 79.6+2.14 and 1.21+0.04 respectively. These
values were lower than those reported by Wasfi, et al.
(1987) in Saudi Arabian camels who recorded values
of 17.92+1.19 pg/dl (230.63+£15.32 nmol/l) and
9.33+1.15 ng/ml (1.43+0.18 nmol/l) as normal camel
serum for T4 and T3 levels respectively. Probably the
difference in management, feeding and iodine
concentrations in the diet are responsible for this
reduction (Kaneko, 2008). lodine deficiency was
previously recorded in Assiut governorate (Abdou et
al., 1967).

On the other hand, the mean concentrations of T4 in
affected camels in the current study were similar to
those reported by Barsham (2000) in goiterogenic
areas in Sudan. The author found that the mean
concentrations of T4 (nmol/l) in camels in Idd
Elfursan and Zalingei regions in Sudan were
80.48+25.1 and 83.09+25.55 respectively. Lower
values were reported by the author for camels in
Nyala region which recorded a mean value of
57.37+18.30 nmol/l. The values were also lower than
those reported by Abu Damir et al. (1990) for normal
and camels with clinical and subclinical goiter in the
Kordofan region of the Sudan. Higher mean values of
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T3 (nmol/l) were recorded by Barsham (2000) which
were 1.68+0.61, 1.62+0.65 and 1.88+1.12 for camels
reared in Nyala, Idd Elfursan and Zalingei regions in
Sudan respectively.

The lipid profile in one-humped camels differed
substantially from that of other ruminants (Asadi et
al., 2008). The over all mean concentrations of blood
serum total lipids, cholesterol and triglycerides in
camels in the current work are lower than those
reported for other animal species (Mills and Taylaur,
1971; Kerr, 2002, Latimer et al., 2003 and Bruss,
2008) and slightly lower than those reported
previously for camels (Wasfi et al., 1987; Abu Damir,
et al., 1990; Nazifi and Maleki, 1998; Mohamed and
Hussein, 1999; Barsham, 2000; Nazifi et al., 2000
and Mohamed et al., 2006). These differences in
concentrations of blood serum lipids in normal
camels might be related to the variation in the
environment, management and feeding behaviour
(Kerr, 2002 and Latimer et al., 2003). On the other
hand, values of total lipids in healthy camels in the
current work concur with those reported in camels by
Tajik et al. (2013). Results may be useful in the
evaluation of metabolic disorders in camels (Asadi et
al., 2008).

In the current work, total lipids and triglycerides
increased in camels with simple goiter, but in camels
with nodular goiter, there were an increase in total
lipids, cholesterol and triglycerides compared with
healthy camels. Frank et al. (2003) reported higher
plasma triglyceride  concentrations  following
thyroidectomy in horses. In addition, a linear increase
in total cholesterol levels has been observed with
hypothyroidism (Asvold et al., 2007).

Thyroid hormones influence the major metabolic
pathways and play a crucial role in the regulation of
mitochondrial oxidative metabolism of protein,
carbohydrate and lipid by increasing the basal energy
expenditure (Kaneko, 2008). With specific view to
lipid metabolism, thyroid hormones affect synthesis,
mobilization and degradation of lipids (Danese et al.,
2000 and Pucci et al., 2000). The participant effects
of thyroid hormones on lipid metabolism include
enhanced utilization of lipid substrates, increase in
the synthesis and mobilization of triglycerides stored
in adipose tissue, increase in the concentration of
non-esterified fatty acids and increase of lipoprotein-
lipase activity (Miettinen, 1968; McGavin et al.,

2001; Duntas, 2002; Frank et al., 2003 and
Shavdatuashvili, 2005).
Thyroid hormones induce the 3-hydroxy-3-

methylglutaryl-coenzyme A (HMG-CoA) reductase,
which is the first step in cholesterol biosynthesis
(Hudig et al., 1998). Thyroid hormones can influence
lipid metabolism by increasing cholesteryl ester
transfer protein (CETP) activity, which exchanges
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cholesteryl esters from triglyceride to the opposite
direction (Lagrost et al., 1994). Subclinical
hypothyroidism associated with lipid disorders was
reported by Duntas (2002) which characterized by
elevated total lipids, triglycerides and cholesterol
levels. The serum cholesterol level generally changes
inversely with thyroid activity (Bruss, 2008),
however, there are some contradictory findings
regarding the relationship of serum thyroid hormones
with cholesterol and triglycerides in camels. Nazifi et
al. (2009) found a significant positive correlation
between serum thyroid hormones and cholesterol in
male dromedary camels.

It can be concluded that subclinical thyroid disorders
and the concomitant hypothyroidism is associated
with lipid disturbances that are characterized by
elevated total lipids, cholesterol and triglycerides, in
camels.
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