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Abstraet

The function o f  the thyroid gland is under the control o f  pituitary gland through the 
thyroid stimulating horm one (TSH). It secretes the thyroid hormones tetra-iodo-thyronine 
(T4) and tri-iodo-thyronine (T3). More secretion o f  thyroid hormones (hy^rthyro id ism ) 
and low secretion (hypothyroidism) sometimes happen.

This study was carried out to determine thyroid disorders in patients referred to Radio 
Immuno Assay (RIA) laboratory o f  Sudan Atomic £nergy Commission (SAEC) during 
2006-2010 for the thyroid function test. Disorders were detected using 
Radioimmunoassay and Immunoradiometricassay.

The total num ber o f  patients referred during these years were found to be 4700 Sudanese 
patients; among them 4165 were females representing 88.6% compared to 535 males 
representing 11.4%. The total concentration o f  thyroid hormones thyroxine (T4), tri 
iodine thyronine (T3) and thyroid stimulating hormones (TSH) were determinated the 
prevalence o f  euthyroid was (66.5%), hypothyroidism was (11.8%) and o f 
hyperthyroidism was 1.7 م %). These percentages did not vary significantly with sex.

صة الخال
ت انتاج هي الدرقية الغدة وظيفة ب المهمة الدرقية الغدة هرمونا ال ستق ال  افراز ويزداد الغذائي ل

ت ٠خمولها عند يقل و نشاطها حالة فى الغدة جري و الخمول انتشار نسبة لمعرفة الدراسة هذه ا



ط الدراقى النشاط س ك و السودانيين و ت بدراسة ذل س المعمل الى المحولة العينا بهيئة الرئي
طاقة ل الذرية ال ال س خ ت خم سنوا '

ن وجد ن %88 ا ت م ال حا ل ل المحولة ا ال ت م2010-2006 الفترة خ ن كان ث م النا رنة ا مع مقا
4 ط %ا ن فق جد م و زكور.. ن ال ل ا ر معد شا ت فيما %ا لءأ يبلغ الدرقية الغدة خصول انت كان  

ط انتشار نسبة شا ظ لم و %21.7 الدراقي الن ح ال ف ي ال خت ي ا ت بين معنو ال د ر مع النتشا بين ا
ور زك ث ال ا ن ال ا ن علما و ث عدد با النا ت ا ال حو م ن 2.7 الي 6.3 بلغ ال د م و ك ر ل ا

In،roduct؛on

Thyroid gland and thyroid hormones
The thyroid gland ؛٨  the normal adult ! ٨̂٦٧١٦٦  generally weighs about 25 g but may vary
eonsiderably depending upon season, climate, geographical location, age, and food.
Thyroid gland is found in the protoehordates, intermediate forms between vertebrates and
invertebrate. Its shape is like a "bow tie," having ،١٧© halves (lobes): a right lobe and a
left lobejo ined  by an "isthmus.” (Davies et al., 2008).

Thyroid hormones have substantial role in regulating different pathways o f  metabolism
and are, therefore metabolic hormones. The function o f th e  thyroid gland in turn 

is, called under the control o f  pituitary gland through the thyroid stimulating 
hormone (TSH) (Ganong, 199?). The major thyroid hormone secreted by the 
thyroid gland is tetra-iodo-thyronine (T4). It is secreted in the circulation, taken up 
by the cells and de-iodinated by the enzyme 5' prime-mono-de-iodinase in the 
cytoplasm and converted into tri-io^ -thy ron ine  (T3) which is the active form o f 
thyroid hormone. TSH regulates T4 and T3 secretion. The functions o f th e  thyroid 
gland can be categorized into: I) growth and development and II) control o f  
metabolic processes which include carbohydrate, fat, protein, vitamin, and mineral 
metabolism (Robert et al., 1999). Physiological concentrations o f  thyroid 
hormones exert both anabolic and catabolic effects promoting the normal effects 
turn-over; more secretion o f  thyroid hormones (hyperthyroidism) and low secretion 
(hypothyroidism) (Murray et al., 2000).

Thyroid gland diseases
The most com m on clinical forms o f  thyroid diseases are hyperthyroidism and

hypothyroidism.

H y p e rth y ro id ism ؛

Hyperthyroidism or overactive thyroid gland is a clinical syndrome produced by high 
plasma concentration o f  thyroid hormones. It may be easy to diagnose clinically and is 
caused by intrinsic thyroid diseases; a pituitary cause is extremely rare (Cleve, 2009). 
The symptoms o f  hyperthyroidism are associated with weight loss and reduction o f  fat 
and muscle mass (Duntas and Leonidas, 2002). Heat intolerance and sweating, 
irritability, palpitations and goiter were also reported by Williams et al., (2002). The 
risk o f  getting hyperthyroidism for females is ten times more likely than for males



(Kumar and Klara, 2000) . The prevalence o f  h y ^rth y ro id ism ؛٨   Sudan was 13.5% for 
males and 10.9% for females with an average age o f  31 years (£lsanosi, 2006).

Hypothyroidism

Hypothyroidism results from reduced secretion o f  both '،٦؛  and T3. Biochemically, this 
leads to over secretion o f  pituitary TSH and an amplified increase in serum. 1 his is a ke>' 
laboratory finding for the diagnosis o f hypothyroidism, particularly in the early detection 
o f  thyroid failure (Archana and Ashok, 2006). The symptoms include generalized 
slowing down o f  metabolism (American Thyroid Association, 2008). The percentage o f 
subjects with a high serum TSH concentration was higher for women than men in each
decade o f  age, and ranged from 4 to 2 in men (Hollowell et %لin women and 3 to 6 %ل
al., 2002). Approxim ately 4%  per year o f  community-based patients who have 
subclinical hypothyroidism are estimated to progress to overt hypothyroidism (Wilson et 
al., 2006). In Sudan the prevalence o f  overt hypothyroidism was 1.7% for males and 
4.7% for females (M ohamed, 2006).

Diagnosis of thyroid diseases:
Thyroid horm ones are measured by immunoassays. In Sudan these hormones are 
measured by radioim m unoassay in Atomic Energy Commission laboratory.

munoassavs:
The concept o f  immunoassay was first described in 1945 when Landsteiner suggested 

that antibody could bind selectively to small molecules (haptens) when they were 
conjugated to larger carrier molecules (Landsteiner, 1945). Antibodies are gamma 
globulin proteins that are found in blood or other fluids o f  vertebrates, and are used by 
the immune system to attack foreign bodies (W oof and Burton, 2004). Production o f  
MAbs involving hum an-m ouse hybrid cells was described by Schwaber and Cohen 
(1973). . Antibodies raised against human chronic gonadotropin are used in over the 
counter pregnancy tests. Targeted monoclonal antibody therapy is employed to treat 
diseases such as rheumatoid arthritis (Dean and Laura, 2005).

R ad؛oim>nunoassa>:

The technique was introduced by Berson and Yalow (I960) as an assay for the 
concentration o f  insulin in plasma. It is the first an in vitro assay that used for detection o f 
hormone levels in the blood. It has revolutionized research and clinical practice in many 
areas, e.g.,. Radioim m unoassay (RIA) is widely-used because o f  its great sensitivity. 
Using antibodies o f  high affinity makes it possible to detect a few picograms (10-12) o f  
antigen in the tube, the greater the specificity o f th e  antiserum, the greater the specificity 
o f th e  assay used. RIA has become a major tool in the clinical laboratory where it is used 
to assay plasma levels o f  most o f th e  hormones; ( Price and Newm an, 2001 ).

Immuno Radio Metric Assay

Immuno-radio-metric Assay (IRMA) methodology (also called "sandwich" or 
"noncompetitive" methodology) became available in the mid-1980s (Atmaca et al., 
2007).. Mechanistically, these IRMA methods employed an excess o f  TSH monoclonal
antibody bound to a solid support (bead, tube, magnetic micro particle or adsorption gel).



A different poly- or monoclonal TSH antibody, targeted to a different TSH epitope(s) and 
labeled with an i$otopic signal (1-125) is usually added and followed by a further 
incubation and removal o f  unbound constituents by washing. The radioactivity bound to 
the solid support is quantified as being directly proportional to the serum TSH 
concentration in the test sample (Kemp et al., 1982).

M aterials an d  m ethods

T he study  popu la tion :

The study was focused on data collected from patients expected to have thyroid disorders 
and referred to Sudan Atomic Energy Commission (SAEC) laboratories during the period 
2 0 2 0 1 0 ه6-  for thyroid function test.

Blood sam ples collection a n d  processing:

Five ml venous blood sample was collected from each patient using a sterile syringe and 
then centrifuged at 4000 r.p.m (centrifuge EBA 20 D-7853L.Tube 913x100) to obtain the 
serum. The serum was stored in a serum container (Eppendorf Tubes: polystyrene assay 
tube code No 5001) at -20° c  in a deep freezer until analyzed.

R adio  Im m u n e  Assay (R IA )

Radio Immune Assay (RIA) separation techniques based on antigen/antibody reaction for 
measurement o f  T4, T3 and TSH levels in the blood were used to perform thyroid function 
test. RIA kits were supplied by the Department o f  Isotopes, China Institute o f  Atomic 
Energy.

According to the level o f  each hormone shown in table 1, patients were grouped into three 
categories: with normal, with low and with high level. Fercent o f  cases in each category 
was determined for each hormone and compared between males and females, and clinical 
status.

C lassification o f cases accord ing  to thy ro id  d iso rders:

Cases were classified into three categories; normal or with one o f th e  two thyroid 
diseases. This was done according to the level o f th e  three hormones; T 3, T 4 and TSH, 
combined together as shown in table I . The categories included:

٠ E u th y ro id  : A case was considered to have euthyroid (n o rm a l) if the range o f  the 
level o f T 4 was 5 0 -  150 nmol/L, T3 was 0.8 - 3.0 nmol/L and TSH was 0.4 -  4.0 
mlu/L.

• H y p o th y ro id ism : A case was considered to have hypothyroidism if the level of 
آل  was < 50 nmol/L, ١ ١ was < 0.3 nmol/L and TSH > 4 mlu/L.

•  H y p e rth y ro id ism : A case was considered to have hyperthyroidism if the level o f 
T4was >150 nmol/L, ?3  > 3.0 nmol/L and TSH < 0.4 mlu/L.

Table (1): Thyroid status according to hormone level



Thyroid status T4 nmol/L T3 nmol/L TSH m lu/L

Euthyroidism 150-50 0-8-3-0 .م4بم.ه

Hypothyroidism 50> 0-8> 4 <

Hyperthyroidism <١٩٨ 3.0< 0.4>

Statistical analysis؛

c$ o f th e  study population were described using descriptive statistics. Percent؛t؛$ha!"acter€ 
o f  cases in the three levels o f  each hormone and the three groups o f  thyroid clinical status 

uare test. The mean concentration؟s؛-were compared between males and females using ch 
o f  each hormone was compared between males and females for hypothyroidism and 

hyperthyroidism using t-test. The result was considered significant if  the P-value was < 
0.05. The data was analyzed using Statistical Package for Social Sciences (SPSS)

programme and the figures were drawn by Excels 200? program m e.

Results

Characteristics o fth e  study population:

A total o f  4?00 Sudanese patients suspected to have thyroid disorder were referred to the 
Radioimmunoassay laboratory o f  Sudan Atomic Energy €om m ission  during the period 

2 0 0 6 - 2 0 1 0 for thyroid function test. Among them, 4165 were females representing
.2 88.6% compared to 535 males representing 11.4% as shown in table

Table (2): Gender ofthe study population

Gender (%) Number

Male (11.4) 535

Female (88.6)4165

Total 4700

The mean age was 39 years for males and 36 years for females as shown in figure ( ١).



Figure : ( ١) the mean o f  age for subject under survey

The level of thyroid hormones:

Relationship of T4 hormone level and gender

Figure 2 shows percent o f  cases in the three groups o f  T4 level compared between males 
and females. The level o f th e  hormone was normal in 84.4% o f  males and 84.8% o f 
females percentages were more or less similar. It was low in 5.1% o f  males compared to 
3.9% o f  females. About 10.1% o f  males recorded high level o f th e  horm one compared to
11.7% o f  females. There were no significant differences between the percentages o f  
females and m ales in each group o f th e  hormone level (P > 0.05).

The mean concentration o f T 4 was 2.05± 0.91 nmole/L in males and 2.07± 0.91 nmole/L 
in females. The difference between these means was not significant (P > 0.05).
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Relationship o fT j hormone level and gender

Figure 3 shows percent o f  cases ؛٨  the three groups o f T 3 level compared between males 
and females. The level o f  the hormone was normal 86.1 ؛٨ % o f  males and 90.1% o f  
females. It was low 6.4 ؛٨ % o f  males compared to 3.9% o f  females. About 7.5% o f  males 
recorded high level o f  the hormone compared to 6.0% o f  females. There was significant 
difference between the percentages o f  males and females in each group o f  the hormone
level (F < 0 .0 5 ) .

The mean concentration o f  T} was 2.81± 0.81 nmole/L in males and 2.07± 0.31 nmole/L 
in females. The difference between these means decrease was not significant the (p value
< 0.05).

Figure (2): Comparison o f T 4 levels between males and females
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Figure (3): Comparison o f  T3levels between males and females 

Relationship ofTSH  hormone level and gender

Figure 4 shows percent o f  cases in the three groups o f  TSH level compared between 
males and females. The level o f  the hormone was normal in 74.8% o f  males and 73.8% 
o f  females. It was low in 15.9% o f  males compared to 17.3% o f  females. About 9.3% o f 
males recorded high level o f th e  hormone compared to 8.9% o f  females. There was no 
significant difference between the percentages o f  males and females in each group o f th e
hormone level (F > 0.05).

The mean concentration o f  TSH was 1.9± 0.49 mlu/L in males and 1.9± 0.50mIu/L in 
females. The difference between these means was not significant (p value > 0.05).
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Figure (4): Comparison o f  TSH levels between males and females

:Prevalence of thyroid d isorder

total o f  3126 (66.5%) o f th e  suspeeted cases were found to have normal horm ones’ ٨ 
8%) w ere suffering from hypothyroidism and 1018 (21.7%) were having. ١ ١) levels, 556

.3 hyperthyroidism as shown in table

disorders أاا'؛ه'}هآ،؛ا Table (3): The prevalence

among the study population

Thyroid status (%) Num ber

Euthyroid (66 .5)3126

Hypothyroidism ( 1 1 .8) 556

Hyperthyroidism (21.7)1018

About 68.6 %  o f  m ales and 67.3 % o f  females had normal hormones levels (euthyroid), 
The prevalence o f  hypothyroidism was 12.5% for males and 10.6% for females and o f 
hyperthyroidism was 18.9% for males and 22.0% for females There was no significant 
difference between the percentages o f  males and females in each categories o f  the 
thyroid statues (P = 0.1) (figure 5).
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Figure (5): The prevalence ofthyroid  status among males and females.

Discussion

The availability o f  highly sensitive immunoassay techniques for serum thyroid hormones 
detection provides m ajor advances in the diagnosis o fthy ro id  disorder. The present study 
highlights the importance o f  using RIA and IRMA in detecting the level o f  thyroid 
hormones and in determ ining the type ©؛ disorder accordingly.

The present finding o f  no significant difference in the mean concentration o f  T4 level 
between males and females is in agreement with what was reported by Gurmeet et al
(2007) on 150 subjects o f  different age groups. Mortglou and Candiloros (2004) also
found no significant difference in mean T4 levels between males (18.5±5.2 ng/dl) and 
females (19.1±4.9 ng/dl) in studying 1050 subjects. In contrast was the finding o fL ipson  
et al (1979) o f  a significant difference in the level o f  this hormone between adult males 
and females. This could be explained by the increased thyroid binding globulin o f T i  in
adult fem ales.

The finding that the mean concentration o f  T3 in males was not significantly different 
from that o f  females w as similar to a study done by Dika et al, (2010) on students o f  
Kampala University. They reported concentrations o f  1.43 nmol/L for males and 0. 
nmol/L for females. Similar results were reported by Rossi et al., (1996), DallaValle et 
al., (1998) and. Gurm eet et al., (2007). Gurmeet et al., (2007) investigation was on 150 
normal subjects o f  different age groups o f  both sexes using radioimmunoassay technique.
Several authors have identified sex steroid receptors in normal and pathological human 
thyroid tissues and suggested that estrogens might have a positive influence and 
androgens a rather restraining influence on the thyroid gland itse lf The present result o f  
no significant difference in mean concentration o f TSH level between males and females 
was in agreem ent with the finding o f  Madhukar et al., (2010) in Nepal. Although the 
mean TSH level they found in males 5.28 ± 1.8 lU/ml was higher than ؛١١  females 4.7 ± 
1.9 IU/ml. their 1‘esult was not significant (P-value = 0.774). Similar result was also



reported by Gurmeet et al., (2007) that the level o f  TSH level was found to increase 
progressively with age and did not show any significant difference in males and females 
in any age group. D ika et al., (2010) also found similar results in Kampala that the mean 
serum TSH level o f  m ales (2.412^IU/ml) was not significantly different from that o f th e  
females (2.284^IU/ml). Gther study published by Lipson et al., ( 1979) detected a 
significant increase ؛٨  TSH values in females over 60 years o f  age whereas males had 
stable level that were slightly higher than the female results before sixty years and lower
there after .

The finding that the total percentage o f  euthyroid was more than that o f  hyperthyroidism 
and hypothyroidism was similar to was reported by Geresini et al., (2008) among Italian 
participants who were younger than 65 years; euthyroid was 95%, overt hypothyroidism 
was 0.8% and overt hyperthyroidism was 4.2%.

The finding that the prevalence o f  thyroid disorder in the study population did not vary 
significantly between males and females is in contrast with what was published by 
Sukkar et al., (2000) that all thyroid disturbances are more common in females than in 
males. It is agreem ent with Elsanosi, (2006) who worked on Sudanese population. She 
found that 67.1.4%  m ales and 71.4% females were normal; 10.9% males and 13.5% 
females had hyperthyroidism  and 1.7% males and 4.7% females had hypothyroidism. 
Results similar to our findings were found by Knudsen et al., (1999) in a population 
sample o f  2656 from Gopenhagen -  Denmark. The prevalence o f  hyperthyroidism was 
found to be 2 per 1000 for women and zero for men, and o f  hypothyroidism was 6 per 
1000 o f th e  women and 2 per 1000 men. We are in agreement with A shraf et al., (2009) 
who found euthyroid was 94.0% and 84.5%, hypothyroid 4.2%  and 1.6%, and 
h y ^ rth y ro id  1.3% and 0.4%  for females and males, respectively.
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