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This study was conducted in AL-Hussein General Hospital and out
patients clinic in Karbala city ,to determine the value of thyroid hormone
(T3 triiodothyronine, T4 tetraiodothyrionine and thyroid stimulating
hormone and the concentration of the Zinc, Copper and Selenium in
patients with thyroid disorder (hyperthyroidism 31) and
hypothyroidism21), and evaluate the association between them. All
patients were (females) the range of is age from 23to 57 years, and
Control Groups Were 40,They were collected from the medical staff and
patients relatives who were free from signs and symptoms of thyroid
disorder al of these group are females.

The study shows the following results:-

1- The concentration of serum Zinc in patient with hyperthyroidism was
higher than control (p<0.001).

2- The concentration of serum Copper in patient with hyperthyroidism
was higher than control (p<0.001).

3- The concentration of serum Selenium in patient with hyperthyroidism
was lower than control (p<0.001).

4- The concentration of serum Zinc in patient with hypothyroidism was
lower than control (p<0.001).

5- The concentration of serum Copper in patient with hypothyroidism
was lower than control (p<0.001).

6- The concentration of serum Selenium in patient with hypothyroidism
was lower than control (p<0.001).

7- Determination of serum Copper concentration in atomic absorption
and with spectrophtometric method, and then compared.

8- The result of atomic absorption method more economic, more precise

and easier than spectrophtometric method.
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1.1 Thyroid gland:-

Thyroid gland located immediately below the/nx on each side of
and anterior to the trachea is one of the largestoerine glands |,
normally weighing 15-20 grams in adults, and is@ased in pregnancy

(11, Measuring about (5 centimeters) as show in fighira)(?.

The hypothalamus

T
1

and the pituitary
in the brain control
the normal secretion
of thyroid hormones
which in turn
Thyroid ~ controls metabolism

gland

Figure (1-1) the thyroid gland.

The thyroid gland is essential to normal body gtoimtinfancy and
childhood. It is also regulate the metabolic réteecreted the hormone
thyroxin directly into the blood by absorbing iodifrom the diet because

the iodine an essential component of the hornfthiidhe Chemical

structure of thyroxin (T4) and triiodothyronine ()T 3
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Figure(1-2) the Chemical structure of thyroxin (T4)and triiodothyronine (T3)

1.2 Biosynthesis of thyroid hormone.

The primary function of thyroid glarglproduction of thyroxin
(3, 5, 3, 5 tetraiodothyrionine) Fand (3, 5, 3triiodthyrionine) k.and
calcitonin a hormone concerned with calcium honsista
The formation of thyroid hormone s involves thddaling complex
sequence of events:
1- Active uptake of iodide by follicular cells.
2-oxidation of iodide and formation of iodotyrosgkidues of
thyroglobulin
3-formation of iodothyronines from idotyrosines.
4- Proteolysis of thyroglobulin and release @fahd T into blood
5- Conversion of Tto Ty 5and6]

This process summarized in figure (3-1) .
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Figure (1-3) Biosynthesis of thyroid hormone.

1.3 Thyroid —Stimulating hormone TSH:
Thyrotropin or [thyroid-stimulating hormone (TSH) is a

glycoprotein hormone released by the anterior faityi gland that
stimulates the thyroid gland to release thyroxind &3. The release of
thyrotropin is triggered by the action of thyrotnoepeleasing factor
(TRF), a substance found in the hypothalamus ofbtiaén. TRF, once
released from the hypothalamus, travels in the dlsteam to the
anterior pituitary, where it causes the releaséhgfotropin. This latter
substance, a glycoprotein is carried to the thyglehd by the blood,



where it stimulates the uptake of iodine, the cosio@ of diiodotyrosine
to thyroxine, and the secretion of thyroid hormoms the bloodstream.
Thyroxine inhibits the further release of thyrotiofy interfering with
the action of TRF; thus the levels of thyroid hormes are regulated. If
not enough iodine is available in the diet, thehemugh thyroxine will

be made to shut off the release of thyrotrdfin

1.4 reqgulation of thyroid gland

The synthesis of thyroid hormones isitauled by feedback
regulation. | appears to be more actively involved than T4 in the
regulation process. The production of (TSH) by iy and (TRH) by
hypothalamus are inhibited by; Bnd, to a lesser degree by The
increased of TSH and TRH occurs in response toedsed circulatory
levels of T, and T,. , the body has sufficient stores of hormones$b flor
several weeks. Hence it takes some months to obsleyyoid functional
deficiency®!.

The recent studies indicate that this process ysiplogically regulated.
Changes in pituitary conversion of T4 to T3 aresofthe opposite of
those that accrue in the liver and kidney undeilaincircumstance§?,
As show in figure (1-4¥"
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Figu¢g-4) regulation of thyroid gland



1.5 Disorder of thyroid gland.
It is general term representing several differesg¢ases involving thyroid

hormone and thyroid gland. Thyroid disorders ammonly separated
into two major categories:

1- Hyperthyroidism.

* Graves's disease.

» Hashimotos disorder.

* Thyroid cancer.

* Generalized.
2- Hypothyroidism

» Goiter.

e Cretinism.
 Myxedema

1.5.2 Hyperthyroidism (thyrotoxicosis).

Hyperthyroidism is condition in which there is opsvduction of thyroid
hormone by the thyroid gland ,causing the levelghgfoid hormone in
the blood to be too high ,people who have it aterokaid to have a
“overactive thyroid 011

The signs and symptoms of hyperthyroidism are Butable to the
effects of excess thyroid hormone in the circulatibhe severity of signs
and symptoms may be related to the duration ofilthess, the magnitude
of the hormone excess, and the age of the pafidm. following list
illustrates the spectrum of possible Signs and $gymp associated with

the various causes Hyperthyroidism as show in t@ble).



Common Causes

1- Graves disease
2- Toxic multinodular

3- Solitary toxic

Clinical feature

* Nervousness and irritability

* Palpitations and tachycardia

» Heat intolerance or increased sweating

* Tremor

» Weight loss or gain

* Alterations in appetite

* Frequent bowel movements or diarrhea

» Dependent lower-extremity edema

» Sudden paralysis

» Exertional intolerance and dyspnea

» Menstrual disturbance (decreased flow)

* Impaired fertility

* Mental disturbances

» Sleep disturbances (including insomnia)

» Changes in vision, photophobia, eye irritatioplapia,
Or exophthalmos

 Fatigue and muscle weakness

» Thyroid enlargement (depending on cause)

* Pretibial myxedema (in patients with Graves’ dsg)




These symptoni&’ 12l as show in figure ¢b).

Figure (1-5) patient with hyperthyroidism disease
1.5.3 Hypothyroidism:

Hypothyroidism is the clinical picture that one seehen the thyroid is
unable to produce enough thyroid hormones, trilogi@nine (&) and
thyroxin (T4), to keep blood levels normal and to satisfy tleeds of
peripheral tissues. Most patients have primary typoidism, a result of
disease in the thyroid that destroys its abilityptoduce adequate thyroid
hormones. Hypothyroidism is occasionally secondeaysed by disease
in the pituitary gland or hypothalamus resultingnadequate production
of thyroid-stimulating hormone (TSH). The clinicgresentation of
hypothyroidism is variable, but often includes syomps such as cold
intolerance, fatigue, constipation, hair loss, skin, and other symptoms
of a sluggish metabolism. As previously discusgbdse symptoms are
nonspecific and the diagnosis is often missed fontims or even years.
The clinical picture varies from mild symptoms gairh the disease to



very severe symptoms, such as confusion, lethamgy,even coma in the
later stages. Physical findings may include goiow speech and
thinking, very dry skin, and slow relaxation of geendon reflexe?.,

1.5.1 Goiter.
The term non toxic Goiter refers to émargement of the thyroid

which is not associated with overproduction of thgr hormone or
malignancy. The thyroid can become very large s ithcan easily be
seen as a mass in the neck .this picture depietsittine of a normal size
thyroid in black and the grater enlarged in pinkefile are a number of
factors which may cause the thyroid to become gathrA diet deficient

in lodine a Goiter but this is rarely the causedose of the readily

available iodine or diets [13],
j --h"'*._;'l.-" 5 W
Ko
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Figure (1-6) The Goiter.

1-6 Trace elements:-

Trace elemengse present in the body in very low amount ,usually
less than 1 microgram per gram of tissue .Theyhbmsubdivided into

four major groupings based on their physiologicalction*3!



1.6.1 Classification.

1.6.1.1

for which recommended daily allowandeas been established
.these element have been shown to be essentiahdional growth,
development, and maintenance and specific biolbgicke has been
identified .The elements in this group that arestdered are Iron, Zinc
,lodine, and Selenium .
1.6.1.2

Trace elements for which there is dédi@vidence of an essential
role in human metabolism but for which (RDA) hast @t been
established .This includes the transition metalmium, cobalt, and
molybdenum.
1.6.1.3.

Trace element that are consistently foumtissues or biological
fluids in "ultra trace" amounts but that have net peen shown to be
either essential or detrimental at these levelscaricentration .these
include lithium ,Nickel, tin, silicon and vanadium
1.6.1.4.

Trace metals that have no known Igiglal function in humans
but that, if present at relatively low levels cayshological changes.
These toxic trace elements include

Aluminum, cadmium, mercury, lead and arséttic

1.6.2. Zinc:-
The total content of zinc in aduldgas about 2g and mainly an

intracellular element. The biochemical functiontieé Zn is an essential
component of the several enzymes such as carbohygdease, alcohol
dehydrogenase, and alkaline phosphates. And thegst@and secretion of

the insulin from the pancreas requires Zn and iteisessary to maintain



the normal levels of vitamin A. The body of the kadaquirement 10-15
mg/day and the rich source of Zn are meat, fishk,nmeggs. The
concentration of the Zn in serum is about 100 udZdic deficiency is
associated with growth retardatiorr, poor woundlihga anemia. The
zinc toxicity is often observed in welder's duoinbalation zinc oxide

fumes®l.
1.6.2.1 Zinc and thyroid function.

Zinc is crucial in both the production B4 thyroid hormone
(thyroxin) in the thyroid gland, as well as in tb@enversion of T-4 to T-3
thyroid hormone, the active form (thyronine). Ziiscnecessary for the
TRH hypothalamus hormone to stimulate the pituitgignd, which
signals the thyroid gland to produce thyroid horendforeover, zinc is
needed at the intracellular level to help the tid/mouclear receptors
attach and drive the reading of the DNA geneticecd<eep in mind that
the main function of thyroid hormone is to help thg genetic code into

action(?®

1.6.3- Copper
The body contains about 100mg copper distributeddifferent

organs. The biochemical functions of Cu that iessential constituent of
several enzymes such as cytochrome oxidase, aatadasorbic acid
oxidase and uricase.Due to its presence in a waleety of enzyme,
copper is involved in many metabolic reaction .&B0is necessary for
the synthesis of hemoglobin and necessary crokswjrthese structural
protein and involved in the conversion of iron fré®* to FE*in which
form iron (transferring) is transported in plasn@a also necessary for
the syntheses phospholipids and development of lkare nervous
system require Cu.The body of adults requires 2/8aygcopper and the

sources of it liver, kidney, meat, egg yolk andegréafy vegetable



The copper concentration on plasma is about 100R2§#dL .The sever
deficiency of Cu causes demineralization of bonasgmia and
myocardial fibrosis, graying of hair and the defaatthe intestinal
absorption of Cu causes (make's disease) and ahhoocwopper

metabolism causes Wilson's disese

1.6.3.1 Copper and thyroid function.

Copper plays an important role in mening a healthy thyroid
gland and preventing thyroid disease and otherlenoh Copper has
separate role in providing thyroid support, yetp@er plays an important
role in thyroid metabolism, especially in hormoneoduction and
absorption. Copper stimulates the production.of tthhgoxin hormone
(T4), and prevents over-absorption of T4 in theodlgells by controlling
the body's calcium levels. Besides this, coppeals® required for the
synthesis of phospholipids, (a class Of fats) #vatfound in the myelin
sheaths that insulates nerves to protect them.pRbbpids are required
for the stimulation of TSH (Thyroid Stimulating Hoone). Therefore
correct levels are needed to prevent thyroid prabJeand can be used in
the treatment of thyroid diseds®

1.6.4.Selenium

Selenium is a member of the same groygen and sulfur. It is
known that in plants selenium is present predonipanas
selenomethionine, whereas in animals selenocysteitlee major form.
Four selenium atoms are covalently bound to cysteesidues in the
enzyme glutathione peroxidase, which has stronmpadant properties
and, in animal models, acts synergistically withtavhin E.Selenium
deficiency has been demonstrated in Keshan synd(tdmsename from

city in china) where soil selenium content is véoy.Se toxicity is

AR



characterized by dermatitis, loose hair, and degamils'®. A daily
intake of Selenium of 50-200 ug of Se has beenmewended for adult's

.the good source of Se are organ meats (liver, &ifiand sea food3.

1.6.4.1 Selenium and thyroid gland:-

The thyroid contains more Se per grdissue than any other
organ . And Se, like iodine, is essential for ndrthgroid function and
thyroid hormone homeostasiour selenium atoms are covalently bound
to cysteine residues in the enzyme glutathione yi#sse, which has
strong antioxidant properties and, in animal mgdatés synergistically
with Vitamin E. glutathione peroxidase is presemthe cytoplasm and
mitochondria of tissues it is also found in erytytes, platelets, and
plasma. A second enzyme, type 1 iodothyronine dedése, has been
identified, and it contains one Se atom per mokecilhis Selenium-

metalloenzyme plays a role in the conversion gbTr (151 [26],

1.7 Aims of the study.
The aims of this study are:

1-measuring the levels of the thyroid hormone (II8,and TSH) in
thyroid disorder patients (hypothyroidism, hypertiglism)

2- Evaluating the concentration of the Zinc, Copgreat Selenium in
Corresponding patients (by atomic absorption)

3- Correlating between trace element and thyrornlooe in patients
with thyroid disorder.

4- Evaluating of concentration of the Copper Cqroesling patients (by
spectrophotometer).

5- Comparing between two techniques (atomic abmordt
spectrophotometer).

'Y



Chapter two
Material & Method




2-1. Chemicals: -

All common laboratory chemicals and reageagtof the high

available purity and specific chemicals used is #tudy and they are

obtained from the following companies.

Chemicals

Company

Triiodothyronine (T3)

Biocheck foster city

Tetraiodothyrionine (T+

Biocheck foster cit

Thyroid stimulating hormone
(TSH)

Biocheck foster city

Standard solution of Copper (100
PP.M)

DWith atomic Absorption
instrumental

Standard solution of Zinc (1000

With atomic Absorption

P.P.M instrumental

Selenium:Standard solution of | With atomic Absorption
instrumental

Nitric acic (HNO3) Fluke

Dithiozone Fluke

Copper sa Cu(SCy), Fluke

Carbon tetrachlode CCL<

Fluke

\

¢




2.2. Instrumentals; -

The instrumental used in this study amirthuppliers are shown

below .

| nstrumental

Company

Mine ELISA spectrophotomet

BPA 160 (chair

Atomic absorptior

Hitachi (Japar

Certrifuge test tub

Hitesh (German

Spectrophotometc

Appile (Japan

Different grade of atomic
micropipettes

Humane (Human )

Shakie

Humane (Human

\o




2.3. Patients and Control

Two groups of thyroid dysfunction pateall females and not
pregnant) were included in this study. All samplese collected from
laboratory unit in Al-Hussein General Hospital iafkala and out
patients clinic. The patients were classified itimiee groups.

1- Groups |: - consisted of 31 patients with hyperthyroidism (mean
age 41+9.7 yr)

2- Groups |1 consisted 0f 26 patients with hypothyroidism (mege
41+11yr).

3- Control groups: - These groups consisted of 40 people (females
and not pregnant) and free symptoms of thyroidadieghyperthyroidism
and hypothyroidism) (mean of ag8.68+11.1yr).

2.4. Specimen Collection:
The samples were collected from Patiertie were admitted for

treatment in AL-Hussein General Hospital in Karbalad out patients
clinic, Five milliliter of venous blood were drawinom patients and
control. Slow aspiration of the venous blood sampé& the needle of
syringe to prevent the hyemolysis with tourniqueplaed 15 cm above
the anterior. All the samples that were grossly tlgsed were neglected
and other new samples were taken.

The samples were dropped into clean disposablesstubft at room
temperature for 30 min. for clotting formation ahén centrifuged for 20

min. at 5000run per min.

\1



2.5. Methods: -

Each serum sample was analyzed foif43[SH, Zn, Cu, and Se.
All assays were obtained by running duplicategdst, Control and
Standard.

2.5.1 Evaluation of thyroid hormone (T3, T4, TSH)

2.5.1.1 Evaluation (Triiodothyrionine) T3

2.5.1.1. A Principle of the test.

To determine the value of T3 Used an ysm linked
immunosorbant assay specific antibody is coatechmmno titer wells .A
measured amount of patient serum, a certain ansdunbnoclonal anti-
T3antibody, and constant amount of T3 conjugateth worseradish
peroxidase are added to the micro titer wells. im@umcubation the anti
—T3antibody is bound to the secamatibody on the wells and T3 and
conjugated T3 compete for the limited binding siws the anti —
T3antibody. After 60 min. incubation at room tengiare the wells are
washed 5 times by water to removed unbound T3 gaga. A solution
of TMB reagent is then added and incubated for #futas, resulting in
the development of blue color. The color developinestopped with the
addition of stop solution, and the absorbance isasued
spectrophotmtrically at 450 nm. The intensity o€ tbolor formed is
proportional to the amount of enzyme present andviersely related to
the amount of unlabeled T3 standard assayed ins#mee way, the
concentration of T3in the unknown sample is thdowated the normal
rang of T3 is 0.6-1.85u g/rAl"1°l,

\V



2.5.1.1. B Procedure.

1- Added 50 pL of standard, samples into appropmatlls

2- Added 50 pL of the antibody reagent into eacH.Wwd&ix thoroughly
for 30 min.

3-Added 100ul of working conjugate reagent (adah af T3-
HRPOconjugate Concentration to 1.0 ml of T3 conjegiluents (1:10
dilution)), and mix well. Into each well. Mix thaughly 30 seconds .it is
important to have a complete mixing in this step.

4- Incubated at room temperature for 60 min.

5- To remove the incubation mixture flicking cortten to a waste
container.

6- Rinsed and flicked the micro titer wells 5 tinveigh distilled water

7- Then Strike the wells sharply onto absorbenepap remove residual
water droplets

8- Added 100 pl of TMB Reagent into each well gemtix for 10
seconds

9- Incubated the mixture at room temperature inddudk for 20 minutes
without shaking

10- To stop the reaction added 100ul of stop smiutio each well.

11- Then gently mix for 30 seconds.

12- The absorption was readia450 nm.

13-To calculate the absorbance value for each leaarmu standard and
construct standard curve by plotting the absorbasfceach standard
against the concentrations of each standard in |ug4mExcel program)
,the absorbance in the (y) axis and concentratiotne (x) axis

Then using the absorbance value of each sampledatedmined the
concentration of the sample by application of thheation of standard

curvel?0l (21}

YA



2.5.1.1. C Calculation

a- To calculate the absorption valueNd@b0 nm) for each of the set of
standard (ready in the Kit) 0, 0.75, 1.5, 3.0,&@ 10 pug/mi
b- Constructed a standard curve by plotting thediasce obtained for
each standard against its Concentration in pg/nihear graph paper (
or by excel ) ,with absorbance on the vertical £xis and concentration
on the horizontal (X) axis .
C- To obtain the absorbance value for each sardptermine the

corresponding concentration of T3 in pg/ml from skendard curve.
2.5.1.2 Evaluation of T4 (Tetraiodothyrionine)

2.5.1.2 A principle.

To determine the value of T4 Used amzyee linked
immunosorbant assay. A Certain amount of anti-Tibady is coated on
micro titer wells .A measured amount of patientusger and constant
amount of T4 conjugated with horseradish peroxidaseadded to the
micro titer wells. During incubation, T4 and cog@ted compete for the
limited binding sites on the anti-T4antiboddfter 60 min. incubation at
room temperature, the wells are washed 5 times a&temto removed
unbound T4 conjugated. A solution of TMB reagenthen added and
incubated for 20 minutes, resulting in the develeptof blue color. The
color development is stopped with the additiontopssolution, and the
absorbance is measured spectrophotmtrically and®0T he intensity of
the color formed is proportional to the amount fyane present and is
inversely related to the amount of unlabeled T4ddad assayed in the
same way, the concentration of T4in the unknown pdams then
calculated by plotting the standard curve. The rmmang of T4 is 4.8to
12.0 pg/di?2 23],
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2.5.1.2. B Procedure.

1- Added 25 uL of standard, samples into approprialls

2-Added 100 pL of working conjugate reagent (adah.of T3-
HRPOconjugate Concentration to 1.0 ml of T3 conjegiluents (1:10
dilution), and mix well. In to each well. Mix thaughly 30 seconds .it is
important to have a complete mixing in this step.

3- Incubated the mixture at room temperature fomad.

4- Removed the incubation mixture by flicking cariten to a waste
container.

5- Rinsed and flicked the micro titer wells 5 tinveigh distilled water

6- Then Strike the wells sharply onto absorbenepéapremove residual
water droplets

7- Added 100 pL of TMB Reagent into each well gentix for 10
seconds

8- Incubated at room temperature in the dark plac20 minutes without
shaking

9- Stop the reaction by adding 100ul of stop sotuto each well.

10- Gently mix for 30 seconds.

11- Read the absorption at 450 nm

12-calculate the absorbance value for each saamglestandard and
construct standard curve by plotting the absorbaheach standard
against the concentrations of each standard inln(@inExcel program),
the absorbance in the (y) axis and concentratiomherix) axi Then using
the absorbance value of each sample and deternfiaeancentration of

the sample by application of the equation of stash@arve?4: 25,



2.5.1.2 C Calculation.

a- To calculate the absorption value (at 450) facheof the set of
standard (ready in the Kit) 0, 2, 5, 10, 15, andi&yd| ready to use

b- Constructed a standard curve by plotting theddasce obtained for
each standard against its Concentration in ng/nihear graph paper (
or by excel ) ,with absorbance on the vertical #Xijs and concentration
on the horizontal (X) axis .

C- To obtain the absorbance value for each sangE¢ermine the
corresponding concentration of T4 in pg/dl from stendard curve

2.5.1.3 Evaluation TSH (thyroid stimulating hor mone)
2.5.1.3.A Principle of thetest:-

To determin théalue thyroid stimulating hormone (thyrtropin).
Used an enzyme linked immunosorbant assay
The assay system utilizes a unique monoclonal edyiloirected against
a distinct determinant on the intact TSH moleculdsnoclonal antibody
iIs used for solid phase immobilization (on the miditer wells).
Antibody-enzyme (horseradish peroxides) conjugatleti®n. The test
sample is allowed to react simultaneously with the antibodies,
resulting in the TSH molecules being sandwiched/ben the solid phase
and enzyme-linked antibodies. After 2 hour incutratiat room
temperature, the wells is washed with distill wat@remove unbound
labeled antibody. Solutions of TMB reagent is added incubates for 20
min. resulting in the development of a blue colldre color development
Is stopped with addition of stop solution chanding color to yellow .the
concentration of TSH is directly proportional tetbolor intensity of the

test sample. Absorbance is measured spectrophatoatigt at 450 nm
[26], [27]
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2.5.1.3 B procedure.

1-Added 100 pL of standard, samplés appropriate wells.

2-Added 100pL of Enzyme conjugate reagent inth eell.
3- Thoroughly mix for 30 seconds. It very importammix them
completely.

4- Incubated at room temperature for 120 min. sftaking.

5- Removed the incubation mixture by flicking caorttan to a waste
container
6- Rinsed and flicked the micro titer wells 5 tinvei¢h distilled water.

7- Then Strike the wells sharply onto absorbepep#o remove residual
water droplets.

8- Added 100 pL of TMB Reagent into each well gentix for 10
seconds.
9- Incubated at room temperature for 20 minutebaut shaking.
10- To stop the reaction added 100ul of stop smiuid each well.
11- Gently mix for 30 seconds.
12- Read the absorption at 450 nm

13-calculate the absorbance value for each saamglestandard and
construct standard curve by plotting the absorbaheach standard
against the concentrations of each standard inl{ginExcel program),
the absorbance in the (y) axis and concentratiaierix) axis
Then using the absorbance value of each sampldeiadnined the
concentration of the sample by application of theation of standard
curvel?sl: 29]

5.1.3 CCalculation
a- To calculate the absorption value (at 450) facheof the set of

standard (ready in the Kit) 0, 0.1, 0.5, 2, 5, aadq11U/ml
b- Constructed a standard curve by plotting theoddasce obtained for

each standard against its Concentration in ng/mir@ar graph paper (
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or by excel ) ,with absorbance on the vertical §X)s and concentration
on the horizontal (X) axis .

C- To obtain the absorbance value for each sange¢ermine the
corresponding concentration of TSH in plU/ml fréme standard curve.
2.6 Evaluation of trace element.

Flame atomic absorption is a very camntechnique for
detecting metals and metalloids in environmentah@as. It is very
reliable and simple to use. The technique is basetthe fact that ground
state metals absorb light at specific wavelendttetal ions in a solution
are converted to atomic state by means of a flamght of the
appropriate wavelength is supplied and the amotihglot absorbed can

be measured against a standard ctitve

2.6.1 Principle:-

The technique of flame atomic absorpspectroscopy (FAAS)
requires a liquid sample to be aspirated, aercsliand mixed with
combustible gases, such as acetylene and air tylame and nitrous
oxide. The mixture is ignited in a flame whose tengpure ranges from
2100 to 2800C.

During combustion, atoms of the element of interasthe sample are
reduced to free, unexcited ground state atoms, hwhigsorb light at

characteristic wavelengths, as shown in figure)(2-1
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light source

~

atomic cell

N

detector

Figure (2-1). Operation principle of an atomic absor ption
spectrometer.

The characteristic wavelengths are element speamftcaccurate to 0.01-
0.1nm. To provide element specific wavelengthsightlbeam from a
lamp whose cathode is made of the element beirgyrdaeted is passed
through the flame. A device such as photomultipban detect the
amount of reduction of the light intensity due tbsarption by the
analyte, and this can be directly related to thewrh of the element in

the samplé&®.,

2.7.Zinc.
A Hitachi hollow-cathode Zinc lamp wasedsas the source of a
current of 10 am the spectrophotometer was opetétd 3.8 nm .the

standards and sample were prepared by dilution eetbnizer distilled
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water, the ratio of sample dilution is 1/100 Zirancentration calculated
by liner regression lines.

2.7.1 Preparation of standards solutions of Zinc.

From 1000 PPM (solution) prepare standards soluti@b,
50,100,125,150) pg/dL.

Drawed 25uL from standard solution (1000 PPM) aratelit to SmL
Deionizer water

And in the same method prepare (50, 75, 100, 1P8®), ug/dL. Contract
a standard curve by plotting the absorbance oldaioeeach standard
against its concentration in pg/dL with absorbaonethe vertical (Y)
axis and concentration on the horizontal (X) axdsd obtained the
concentration from the equation of the striate.line

2.7.2 b- Determination of Zinc in the serum:

Serum sample were prepared by dilutuith deionzed distilled
water in a dilution of 1/200 (50uL of serum in Srof.deionzed distilled
water) Then determine the concentration of Zinca¢ign of the strait
line of standard curve of the Zinc.

2.8. Copper.

A Hitachi hollow-cathode copper lampsaused as the source of
a current of 10 am the atomic absorption was aedrat 324.8 nm .the
standards and sample were prepared by dilution eetbnized distilled
water, the ratio of sample dilution is 1/10 witHLON HNG; ,Copper
concentration was Calculated by liner regressiossl

2.8.1 Preparation of standards of Copper

From 1000 PPM (solution) prepare s#éadsl solution
(50,100,150,200,250,300) pg/dL.

Then Draw 50uL from standard solution (1000 PPM) ditute it to 3mL
0f (0.1 HNQ)
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And in the same method prepare (100,150,200,25D 1 3§¥alL .

Contract a standard curve by plotting the absorbaritained for each
standard against its concentration in pg/dL witlsasbance on the
vertical (Y) axis and concentration on the horizabn{xX) axis, and

obtained the concentration from the equation ofsthate line.

2.8.2 Determination of copper in the serum:
Serum sample were prepared by diuiwtth a dilution of 1/10

(300uL of serum in 3 ML of 0.IN HNf£) Then determine the
concentration of Copper in the equation of theastriline of standard

curve of the Copper.

2.9 Spectrophotometric determination of copper ion of
patients with thyroid disease.

2.9.1 Preparation of solution:-
The solution were prepared in this teghaiis dithiozone and
standard solution of Copper (Copper sulfate) 0.001%

2.9.1.1 Preparation of Dithiozone (diphenylthiocarbazone
H2D2):-
To Prepare 0.001% (dissolve 0.0005g of Dithiozoye QL4 then

complete it to 50 ML)
2.9.1.2 Preparation of standard solution
1- To Prepare stock solution (0.1g/100mL) by digsdl0.245 of Copper
salt by distilled water and complete to 100 (0.DgfL) (stock 1)
2- From (stockl) draw 1mL and diluted to 100 ML poepare
(1mg/100mL) this concentration covalent to (100Qjeg@MmL) (stock 2)
3- from Step 2 prepare standard solution
2.9.1.3. Procedure.

Added2ML of Dithiozone solution to the standards and
samples then adjusted the PH =1 , then transferntixture to the

separation funnel and mix to 3-5 min then sepdhtaerganic phase and

Y1



non organic phase and determined the absorpti@ngainic phase at=
550 nm. Then calculate the absorbance value for each sawmie
standard and construct standard curve by plottiegabsorbance of each
standard against the concentrations of each stngang/ml), the
absorbance in the (y) axis and concentration orixhaxis

Then using the absorbance value of each sampledatedmined the
concentration of the sample by application of thheation of standard

curve

2.10. StatisticalAnalysis.
All results were presented as meastahdard deviation (M+
SD) Statistical analyses were preformed using S#mg (P<0.05) as
lowest limit significances. All the statistical dyses were done through

the SAS program.
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Chapter three
Results & discussion




3.1 Result:

A total of (97) patients were studied; all of these patients were
female and with age ranging between 22-55 yeammeAn age gbatients
with hypothyroidism(41+11.1)years as show in table (), the mean age of
patients with hyperthyroidism (447) and the mean age of control group
(40.68+11.1) as showN in table (3-1pe serums samples used in this

study.
3.2 Biochemical parameters

3.2.1 Serum TSH, T3 and T4 levels

Serum TSH, T3 and T4 were deteemim hyperthyroidism,
hypothyroidism and normal control (immunoassay). e Thmean
concentration of serum TSH level in patient withpéasthyroidism
(0.198+0.15) are significantly lower than the meznnormal control
(4.48+1.79 as shown in table (3-2)and The Mean concentration of
serum TSH level in patients with hypothyroidism.&#1.84) higher than
the mean of normal control (4.48+1.79) as showtalihe (3-3) this result
obtained from standard curve of TSH as shown iarég3-1). The mean
concentration of serum T3 level in patients withpésthyroidism
(3.78%£0.9) are significantly higher than the mednnormal control
(1.11+0.317 as shown in table (3-2) artHhe mean concentration of T3
level in patients with hypothyroidism (0.35+0.1@8§ significantly lower
than the mean of normal control (1.11+0.34% shown in table (3-2) this

result obtained from standard curve of T3 as shofigure (3-2).
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The mean concentration of serum T4 level in patiemith

hyperthyroidism (23+£3.94) are significantly high#ran the mean of
normal control (7.94+2.14 as shown in table (3-23nd the mean
concentration of T level in patient with hypothyroidism (3.4+0.48 ear

significantly lower than the mean of normal contfbl94+2.14 as show

in table (3-3) This result was obtained from standard curve ofat4
show in figure (3-3).
3.2.2 Serum Zinc.

Concentrations of serum Zn in pasenith thyroid disease are
summarized in table (3-1). Serum Zn was determinedatients with
hyperthyroidism, hypothyroidism and normal con{atbmic absorption).
The mean concentration of serum Zinc in patients \Wwyperthyroidism
was significantly higher than control (91.92p<0.)0IThe mean
concentration of Zn in patients with hypothyroidismas significantly
lower than control (52.59<0.001). There was a negative correlation
between Zn and TSH (-0.65470 p<0.001), and postoreelation with
T3 (0.7185 p<0.001) and positive correlation with (0.75313 p<0.001)
and positive correlation with Cu (0.77540 P<0.0Gd)d negative
correlation with Se .The result of Zn concentratmstained from the

standard curve of Zn as shown in figure (3-4).

3.2¥ Serum Copper.

Concentratios of serum Cu in patient with thyroid disease are
summarized in table (3-1). Serum Cu was determinepatients with
hyperthyroidism, hypothyroidism and normal con{agbmic absorption).
The mean concentration of serum Copper in patiemgh
hyperthyroidismwas significantly higher than contro(177.27p<0.001).
The mean concentration of Cu in patients with higpadgidism was

significantly lower than control (87.38<0.001) and there was a negative
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correlation with TSH (-0.71234 p<0.001), and pesitcorrelation with
T3 (0.80899p<0.001) and positive correlation with(0.86240 p<0.001)
and positive correlation with Zn (0.77540) and riegacorrelation (-
0.37242) .The result of Cu concentration obtainexinf the standard
curve of Cu as show in figure (3-5).

3.2.4 Serum Selenium.
Concentratios of serum Se in patient with thyroid disease are

summarized in table (3-Berum Se was determinad patient with

hyperthyroidism, hypothyroidism and normal con{atbmic absorption).

The mean concentration of serum Selenium

in  paiemtth

hyperthyroidismwas significantly lower than control (0.34p<0.001).

The mean concentration of Se in patients with hyypaidism was

significantly lower than control (0.53p<0.001) ateére was a negative
correlation with TSH (-0.00081 p<0.001), and negatorrelation with
T3 (-0.24359 p<0.001) and negative correlation with (-0.34735
p<0.001) and negative correlation (-0.348) with And negative
correlation (- 0.372) with Cu.

Table (3-1) the Correlation Coefficients between T3T4, TSH, Zn, Cu and Se

T3 T4 TSH Zn Cu Se
T3 r 1.00000 |r0.91891 |r-0.80201 |r0.74185 r0.80899 I -0.243
<0.000: <0.000: <0.000: <0.000: 0.026¢
T4 r0.91891 |r1.00000 |r-.077174 |r0.75313 |r0.86240 | r-0.3473
<0.000: <0.000: <0.000: <0.000: 0.0013
TSH r-0.80201 |r-.077174 |r1.00000 |r-0.65470 |r-0.71234 |r-
<0.0001 <0.0001 <0.0001 <0.0001 0.00081
0.994:
Zn r 0.7185 r0.75313 |r-0.65470 |r1.00000 |r0.77540 |r-
<0.0001 <0.0001 <0.0001 1.00000 0.348
0.001:
Cu r0.80899 |r0.86240 |r-0.71234 |r0.77540 |r1.00000 |r-
<0.0001 <0.0001 <0.0001 <0.0001 0.372
0.00¢
Se r-0.24359 |r-0.34735 |r -0.00081 |r-0.34844|r-0.37242 |r 1.000
<0.0265 0.0013 0.9942 0.0012 0.0005




3.3 Standard curves.
3.3.1 Standard curve of TSH.

To determine the thyroid stimulatinginone used in this study
the immunoassay technique , plot the standard cletsveen the
absorption (Y axis's) and the concentration of Tirfmone (X axis's) in
HIU/mL, obtained the strata line with equation( YE®42x+0.1136) and
R2=0.9998 as shown in figure (3-1) .

y=0.1542x +0.1136
R?=0.9998

<
o
=
o
S
o
%)
o
<

4.00 6.00

Con. ulU/ml

Figure ( 3-1) standard curve of TSH.
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3.3.2 Standard curve of T3.

To determine the triiodothyronine homa used in this study the
Immunoassay technique, plot the standard betweenaklisorption (Y
axis's) and the concentration of T3 hormone ((Xs'axiin ng/mL,

obtained the curve with equation(Y=-0.1404x+1.86&TJ R=0.9851 as
show in figure (3-2).

Standard curve of T3

o=
h=l
o
o
@
o
<<

Con.ng/ml

Figure (3-2) Standard curve of &.
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3.3 Standard curve of T4.

To determine the Tetraiodothyrionirmerhone used in this study
the immunoassay technique, plot the standard bet#eeabsorption (Y
axis's) and the concentration of T4 hormone in gédtained the curve
with equation(Y=-0.05x+1.41) anc?R0.6908 as show in figure (3-3).

Standard curve of T4

c
o
E=]
a
=
o
@
Qa
<

15
Con. ug/dl

Figure (3-3) Standard curve of T4
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3.3.¢ Standard curve of Zinc.

To determine the concentratioiZofin patients with thyroid
dieses, evaluated the concentration of a serieglatd solution of Zn
(atomic absorption), then plot the standard cumevben the absorption
(Y axis's) and the concentration of standard smtubf Zinc in mg/dL ,
obtained the a standard curve (strait line ) witquagion (Y=
0.0001x+0.000006) and*R0.9962 as show in figure (3-4) .

y=0.0001x + 7E-06
R%=0.9962

=
o
=
o
—
o
%
o
<

20.000 40.000 60.000 80.000 100.000 120.000 140.000 160.000
Cno. mg/dL

Figure (3-4) Standard curve of Zinc
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3.3.5 Standard curve of Copper.

To determine the concentration in patients withrdiy dieses, evaluate
the concentration of a series standard solutiog@w{atomic absorption),
then plot the standard curve between the absorgioaxis's) and the
concentration of standard solution of Zinc in mg/dibtained the a
standard curve (strait line) with equation (Y= @@R+0.0003) and R
0.9989 as show in figure (3-5).

y = 0.0001x + 0.0003
R? = 0.9989

c
o
=
o
o
]
Q
<

100.00 150.00
Con.ug/dL

Figure (3-5) standard curve of Copper

Yo



3.4. Comparison between hyperthyroidism and control

Groups.

The comparisons between the conceatratf Copper, Zinc and
selenium in patients with hyperthyroidism are sumgeal in table (), Zn
and Cu increase in patients with hyperthyroidismtba concentration of

Selenium decrease in patients with hyperthyroidism.

Table (3-2) comparison between patients with hypelnyroidism and control

group.

Hyperthyroidism Control
Group Group

Number (n) 31 40
of patient
Mean of age (year) 41+9.7 40.68+11.1
Total T3 (ng/mL) 3.78+0.9 1.1140.317
Total T4 ug/dL 23+3.94 7.94+2.14
TSH ulU/mL 0.198+0.15 4.48+1.79
Zn Mg/dL 92.0248.2 86.2+9.9
Cu Mg/dL 179.319.1 118.1+25
Se Ug/dL 0.34+0.33 0.89+0.4
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3.5.Comparisonsbetween hypothyroidism and

Control group.

The comparisons between the canagon of Copper, Zinc

and selenium in patients with hypothyroidism amnmsharized in table (),

Zn, Cu and Selenium decrease in patients with ypotdism.

Table (3-3) Comparison between patients with hypogroidism and Control

Hypothyroidism Control groups
Number of patients | (n) 26 40
Mean of age (year) 41+11.1 40.68+11.1
Total T3 (ng/mL) 0.35+0.105 1.11+0.317
Total T4 (ug/dL) 3.4+0.48 7.94+2.14
TSH ulU/mL 14.5+1.84 4.48+1.79
Zn Mg/dL 54.4+12 86.2+9.9
Cu Mg/dL 82+16.5 118.1+25
Se ug/dL 0.53+0.28 0.89+0.33
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3.6.Comparisonsbetween hyperthyroidism and
hypothyroidism
The comparisons between the patients with hypesttigm and

the patients with hypothyroidism are summarizethbie (). Zn, Cu and
Se decrease in hypothyroidism. Zn, Cu increasgpetthyroidism, Se

decrease in hyperthyroidism.

Table (3-4) Comparison between patients with hypotroidism and

hyperthyroidism

hyperthyroidism Hypothyroidism
Number of (n) 31 26
patients
Mean of age (year) 41.97+13.8 40.68+11.1
Total T3 (ng/mL) 3.78+0.9 0.35+0.105
Total T4 (ug/dL) 23+£3.94 3.4+0.48
TSH (ulu/mL 0.198+0.15 14.5+1.84
Zn Mg/dL 92.02+8.2 54.4+12
Cu Mg/dL 179.319.1 82+16.5
Se pg/dL 0.34+0.33 0.53+0.28
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3.6 Determination of Copper ion in patients with ttyroid

disease by using spectrophotometric method.

A nother technique to determine thecemrtration in patients with
thyroid disease, evaluated the concentration oferes standard of
solution of Cu was spectrophotometrneethod Then plot the standard
curve between the absorption (Y axis's) and theeamation of standard
solution of Zinc in ug/10ml, obtained the standewdve (strait line) with
equation (Y= 0.0004x+0.0078) and=RD.9728 as show in figure (3-5).
In this part of this study is measured the coneiain of Copper ion to
three patients with hyperthyroidism and three paterwith
hypothyroidism and compared the result of this nésphie with the result
of atomic absorption technique. The value of cotregion of copper ion
in patients with hyperthyroidism and hypothyroidismthis technique
summarized in table (3-5) and table (3-6) respebti

Table (3-5) The value of Copper in patient with hyprthyroidism

(spectrophotometer).
T3 T4 TSH Cu
1- 4.1 26 0.09 191
2- 5.2 29 0.05 184
3- 4.4 26.6 0.08 193
Table (3-6 ) the value of Copper in patient with hgothyroidism
(spectrophotometer).
T3 T4 TSH Cu
1- 0.19 2.1 16.3 102
2- 0.22 2.0 18 87
3- 0.36 2.7 13.2 81
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3.6.1 Compression of serum Copper concentration beeen
the atomic absorption and spectrophotometric methodhn

patients with hyperthyroidism and hypothyroidism.

The comparison between atomic absorgtrah
spectrophotometric method was summarized in tajpte€ concentration

of Cu in atomic absorption lower than in spectrdpheetric method.

Table (3-7) Compression of Copper concentration beteen the atomic absorption
and spectrophotometer in patients with hypothyroidsm and hyperthyroidism.

Hypothyroidism Atomic absorption Spectrophotometer

1- v 102

2- 81 87

3- Ve 81
hyperthyroidism

1- 187 191

2- 175 184

3- 183 193

3.1.2 Serum Copper concentration in spectrophotometric

method.

When compare the atomic absorptionethod with
spectrophotometer Technique the first one is ma@e@mic than the
second method because the spectrophotometer Teehrequired more

Chemicals (Reagent) and it needs more preparati@n tatomic



absorption, and the result in atomic absorptiome precise . The

Standard curve of the Copper in this techniquédasw in figure (3-6).

0.06
y =0.0004x + 0.0078 ¢

0.05 - R?=0.9728

0.04

0.03 +

Absorbtion

0.02 -

0.01

O I I I I I 1
0 20 40 60 80 100 120

Con ug/10mL

Figure(3-6) Standard curve of coppel(spectrophotometric method).

3.7 Serum Zinc

Zinc works in the body as an importantioxidant .Deficiency of
Zinc causes a deficiency of the antioxidant enzfguperoxide dismutase
(SOD), and leads to oxidative stress and ant oxelaesponse in the
patients with hyperthyroidism
Zinc is thought to have a role in the synthesis amtlon of many
hormones, via Zinc transcription factors. Zinc @#join is associated with
low circulating concentration of T4 and testoster8Hh.
Therefore Zinc deficiency was shown to impair thetaolism of thyroid
hormone.
Yoshikazu Nishi et al (Hiroshima University Schoof medicine)
reported the mean Concentration of plasma Zinc yipothyroid and
hyperthyroidism patients was lower than that cdntmad (Wollf,1956)
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reported Higher Zinc serum in hyperthyroidism aBdemner and Fell
1977) showed that Plasma Zinc concentration in Higeidism or in
hypothyroidism were not different from those of hiea subject®? |
Katsuaki Aihara MD, et all reported no statistigadignificant was found
in plasma zinc between patients with thyroid diseasd healthy control

[33]

3.8 Serum Copper

Both intracellular and extracellularQ[S) are copper-and Zinc-
containing enzymes, able to convert superoxideceahdio hydrogen
peroxide, which can be subsequently removeddiglase and other
antioxidant defense84.

Copper plays an important role in maintaining althgathyroid gland
and prevens thyroid disease and other problemsp&@eparated role in
providing thyroid support, Copper plays an impottasle in thyroid
metabolism, especially in hormone production andogition .Cu
stimulates the production of thyroxin hormone (Tdhd prevent over
absorption of T4 in the blood cell by controllifgetbody calcium levels
.Besides this, Copper is also required for the lsysis of phospholipids
that required for the stimulating of TSH.

Therefore correct levels are needed to prevenbitiyproblem, and can
be used in the treatment of thyroid disease.

Gungor Akcay et all (Department of intemal Mediciherkey) reported
that Copper were significantly higher than normmahyperthyroidism and

lower than normal in hypothyroidisi?!.
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3.9 Serum Selenium

During thyroid hormone synthesis, thgrtissue is exposed to
H202 making it imperative that protective systeraa prevent damage
to the gland. This tissue protection can be achielg selenium-
dependent products, e.g. the glutathione peroxidze®im levels of (Se)
are considered to depict the adequacy regardingl@k¥s and activity.
In addition to this, the determination of selendeis, e.g. selenoprotein
P (SePP), can deliver further information on thecacy of Se levels.
Katsuaki Aihara, et all reported that plasma Selenilevels were

significantly lower than normal in hyperthyroidig#i.
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Conclusions




Conclusions

1- The concentration of Serum Copper in patients with
hyperthyroidism is higher than the control group (p<0.001).

2- The concentration of Serum Zinc in patients with
hyperthyroidism is higher than the control group (p<0.001).

3- The concentration of Serum Selenium in patients with
hyperthyroidism is lower than the control group (p<0.001).

4- The concentration of Serum Copper in patients with
Hypothyroidism is lower than the control group.

5- The concentration of Zinc in patients with Hypothyroidism
Islower than the control group (p<0.001).

6- The concentration of Selenium in patients with
Hypothyroidism is lower than the control group (p<0.001).

7- Determination of this trace element by atomic absorption was
more precession and economic than Spectrophotometric
Method.
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