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Abstract
The present study was designed to investigate @sanccurring in some hormonal and
biochemical changes in subjects suffering from hypeoidism. A total number used
was 170 patients and healthy subjects of both saxedées and females. The total
number of patients was 130; 100 females and 30gnalbile the number of control
subjects was 40. The ages of all subjects rangedeba 20 years to 55 years. It was
found that hyperthyroid subjects have a signifidantease (P<0.01 )of triiodthyronine
(T3)and tetraiodothyronine (T4) levels and a sigaifit decrease (P<0.01) of thyroid
stimulating hormone (TSH) levels when compared Witise of control groups.
Biochemical changes in serum, showed a sgmfi decrease (P<0.01) in the levels
of serum reduced glutathione (GSH) in hyperthyrpatients in comparison with
healthy subjects. Levels of serum alkaline phosgshdALP) showed a significant
increase(P<0.01) in hyperthyroid subjects when et with those control subjects.
Levels of calcium in both serum and urine samplesred significant increase(P<O.
01)in hyperthyroid subjects. Values of phosphorusérum and urine samples showed
significant increase(P<0. 05 ) of hyperthyroid st when compared with those
healthy subjects. Finally, trace elements resudisruim copper and zinc) showed
significant decrease(P<0.01) of copper levels asg@ificant increase (P<0.05) of zinc
levels in hyperthyroid subjects when compared wlhithse healthy control subjects. In
view of the changes summarized, the increase oredse in some biochemical
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parameters may be attributed to hyper metabolite sthich arise due to higher
production of thyroid hormones which, in turn, atfenost of body tissues.

Introduction

Hyperthyroidism is the most endocrine disordethuman and animals, manifest
itself in exposure of body tissues to excessiveelewof thyroid hormones, tri-
iodothyronine (T3) and tetra-iodothyronine or thyiro(T4),the two main hormones of
thyroid gland”.

This disorder had also been found to affect worfiea times more than mé&h
Hyperthyroidism is also called thyrotoxicosis, agel term, refers to hyper metabolic
state that results because of excess thyroid hadibriThere are several causes of
hyperthyroidism one of which an auto immune disgrdes etiology involves the
production an antibodies against the thyroid statingg hormone(TSH) receptors, that
result in excess production of T3 and*t:4
Moreover, high level of thyroid hormones can alesutt from autonomous production
by solitary or multiple thyroid nodules, which sefr thyroid hormones
autonomously.Also, excessive TSH secretion by pituitary tumaesulted in higher
stimulation to thyroid glanéf’. The over production of human chorionic-gonaddtrop
hormone during pregnancy competes with TSH in bigdivith TSH receptofS.
Thyroiditis, an inflammatory state of thyroid glaatso resulted in liberation of stored
hormones (T3 and T4) into blood circulaffBfrinally, the other miscellaneous causes
represent a little incidence in hyperthyroidismisas metastatic thyroid carcinoma, and
struma ovarf?.

In general, thyroid hormones play essential srale regulating vast physiological
states in the body’. Thyroid hormones play essential roles in regahatithe
metabolism of major nutrient biomolecules such asbahydrates, lipids, and
protein§'Y). Protein synthesis and breakdown is stimulatedhigyoid hormones. The
influence of thyroxin on normal body growth is ided largely from the stimulation of
protein synthesi&).Thyroid hormones stimulate the rate of carbohyratbsorption,
gluconeogenesis, and insulin secreffdnSynthesis, mobilization, and degradation of
lipids are controlled by thyroid hormones, becalipgls are the major calirogenic
molecule§®. Moreover, thyroid hormones are important factdos the other
physiological phenomena such as growth, pubenty,raental developméfit. On the
other hand, over production of thyroid hormonesudizss the normal body status causes
retardation of growth, body wasting, heat intolesnincrease metabolic rate, and
infertility *®*”.However, when thyroid gland enables to producejaae amount of T3
and T4, consequently lead to hypothyroidism, ardisowhich has the opposite features
of hyperthyroidisrft®.

The aim of the present work was designed to clarifthe following points :-

1- Determination of the levels of T84, and TSH.

2- Investigation the effects of hyperthyroidismtbe serum anti-oxidants levels(serum
reduced glutathione).

3- Investigation the effects of hyperthyroidism tre available minerals (calcium,

phosphorus,)in serum and urine samples.

4- Determination of some trace elements such asezrand zinc and their relation with

hyperthyroidism.

Materials and Methods
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(A):- Materials
Subijects of study:-

This study was carried out over a thirteen mongrsog, from April 2005 to May 2006
in Hilla teaching hospital. The subjects of thedgtwere 170 patients and healthy
subjects of both sexes, males and females. Thieniotaber of patients were (130) 100
females and 30 males. Forty subjects were usedratsot group. Their ages ranged
between 20 years to 55 years. This study was daotie before starting treatment for all
patients. Women of this study were neither pregmantreceiving contraceptive drugs.
All patients were attending to hospital for laborgtdiagnosis and treatment, while the
40 control subjects were attending to the publalthdaboratory in the hospital

(B):- Methods

(1):- Blood collection:-

The collection of blood was performed in Hilla¢bang hospital. The tubes were anti-
coagulant free as plain tubes, for blood to bedse preparing sera for subsequent
biochemical tests. The blood is allowed to clot 8 minutes, the clot shrinks and
serum can be obtained by centrifugation and premaitvere taken to avoid hemolysis.
The serum samples were liquated in sterile testgulsing micropipette with sterile
disposable tips. Each sample was labeled and givesgrial number together with the
patient's name, the serum samples were froze®&E-®r biochemical analysts.

(2):- Hormonal studies :

(a):-Determination of thyroid stimulating hormone (TSH)

The ultra sensitive TSH enzyme linked immuno-sotlzessay (ELISA) is based on the
principle of solid phase enzyme linked immuno-satbassay. The concentration of
TSH is directly proportional to the color intensity the sample test. The absorbance
was read at 450 nanometer(nm) (according by TSHd Biocheck, Inc.).

(b):-Measurement of total tetraiodothyronine (T4) or thyroxin

The enzyme immunoassay (EIA) is used to determiagnTthe T4 EIA, a certain
amount of anti-T4 antibody is coated on microtiells. The absorbance was read at
450 nm (according by T4, kit from Biocheck, Inc.).

(c):- Measurement of total triiodothyronine (T3)

Enzyme immunoassay EIA is used to deterniiBe In the T3 EIA a second
antibody(goat anti-mouse 1gG) is coated on miciter tvells. The optical density was
read at 450 nm (according by T3 kit from Biochdaok:,)

(3):-Biochemical studies.-

(a):-Determination of serum alkaline phosphataseXLP)

The method used was that ALP acts upon the AMPelrdf sodium
thymolphthalein mono-phosphate .The absorbanceaatlard, control, and sample was
read by using spectronic 21 at 590 nm wave len@tbcording to ALP kit from
Techodiagnostics, Anahein).

(b):- Determination of total calcium in serum andurine samples
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Calcium in the sample, reacts with O—-cresolphtalaih alkaline pH. The intensity of
the color was measured photometrically by usingcspnic 21 at 570 nm wave length
(according by calcium kit from spinreact).

(c):-Determination of phosphorus in serum and urinesamples

Inorganic phosphorus reacts with molybdic acid fiagma phosphomolybdic complex.
The intensity of color was measured photometydayl using spectronic 21 at 710 nm
wave length (according by phosphorus kit from sgact)

(d):-Determination of serum reduced glutathione(GSH

5,5"-dithio bis (2- nitro benzoic acid) TNB) is a disulfide chromogen that is
readily reduced by sulfhydryl group of GSH to areimsely yellow compound. The
absorbance of the reduced chromogen is measuredl2ztnm and is directly
proportional to the GSH concentration. Calculatadrserum GSH was obtained from
the calibration curve in .

(e):-Determination of serum copper and zinc :-
Atomic absorption spectrophotometer method was useddetermine the trace
elements(copper and zinc) in serum sanfffles

Statistical analysis :-

All values were expressed as means +SE. The dawamalyzed by using of computer
SPSS program. Student's t—test was used to exahendifferences between different
groups and taking ( P < 0.05) as the lowest lirhgignificant Y.

Results
(1):- Hormonal measurements-

Results of TSH,T3, and T4 are summarized in tabjeof both hyperthyroid groups
,males and females.

(a):-TSH :-

Results of TSH of hyperthyroid in males and fermd®326 + 0.254; 0.386 £0.245
nU/ml respectively) were significantly ( P< 0.01lpwer than control subjects, males
and females (2.253 £ 0.254; 2.514 + 0.253uU/nspeetively).

(B):-T3 :-

Values of T3 of hyperthyroid in males and femg[246 + 9.45 ; 249 + 12.29 ng/dL,
respectively) were significantly (P<0.01) higherarnh control subjects, males and
females (138 + 6.983;132 = 7.634 ng /dL respeat)vel

(c):-T4 :-

Result of T4 of hyperthyroid in males and femal@8.51 + 0.321;13.72 £+ 0.337ug/dL,
respectively) were significantly higher than hegltiontrol subjects, males and females
(7.806+ 0.150; 8.22+ 0.166u9 /dL, respectively ).

(2):-Biochemical studies

(a):-Reduced glutathione(GSH).-

Results of GSH are shown in figure (1) for botheeféd males and females
(11.086+1.078,10.184+0.77uM, respectively) werenisicantly (P<0.01)lower than
healthy control, males and females (20.933 £ 0.862483 + 0.682uM. respectively).
(b):-Serum Alkaline phosphatase-
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Results of alkaline phosphates which are expressdidure (2) hyperthyroid males
and females (36.870 + 1.407; 34.511 + 0.542 IUWAspectively) were significantly
(P<0.01) higher than those for control males anaales (22.824+1.885; 19.585 +1.796
IU/L, respectively) .

(c):-Serum Calcium and phosphorus
Results of calcium and phosphorus in both serum ittt samples of hyperthyroid
males and females are shown in table (2).

():-Serum Calcium :-

Values of serum calcium in affected males and femalere (13.483 + 0.360; 13.020+
0.416 mg/dL, respectively) and were significantB<0.01) higher than control males
and females (9.802 +0.400 ; 10.07 = 0.510 mg/dispeetively). Values of urine

calcium were (78.375+8.251;85.500 + 10.709 mg /dispectively)were significantly

(P<0.01) higher than healthy males and females/§2@9.38; 30.121 +11.804 mg/dL,
respectively).

(in:-Serum Phosphorus-

Results of serum phosphorus in affected, maledeméles groups were 4.950 + 0.268;
4.791 + 0.285 mg/dL, respectively. These resultsagu significant increase (P<0.05)
in a comparison with healthy subjects (3.960 =0;240383 +0.198 mg/dL,
respectively). Values of urine phosphorus were Q3% + 15.790; 142.137 + 13.091
mg/dL, respectively) were significantly (P<0.05glher than control subjects of both
sex (112.13 £13.394; 110.75 +£12.233 mg/dL, respelst).

(d):- Serum zinc:-

Results of serum zinc of hyperthyroid groups, malesand females are shown in
figure(3). These results of 1.241+0.079 and 1.300&96 mg/L, respectively were
significantly (P<0.05) higher than healthy males ah females (0.908+0.049;
0.916+0.074 mg/L, respectively).

(e):- Serum copper :-

Values of serum copper of affected males and fesnae shown in figure(4) . These
values (0.751+0.102, 0.891+0.078 mg/L, respectjvelywere significantly (P<0.01)
lower than healthy males and females (1.194+0.1283+0.067 mg/L, respectively).
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Table(1):-The means of thyroid stimulating hormongTSH), triiodothyronine (T3),
and tetraiodothyronin concentrations in hyperthyroidism of both sex, males and

M

females.

Parameter

Males

Females

Control groups

Patient groups

Control groups

Patient groups

TSH pu/ml

2.253+ 0.254

*k
0.326 +£0.254

2,514+ 0.253

*k
0.386 +£0.245

T3 ng/dL

138+6.983

* %
24619.54

132+ 7.634

*%
249112.297

T4pg/dL

7.806+0.150

¥k
13.511+0.321

8.22+0.166

k%

13.7210.337

-Values are means = SE .
-Means with two asterisks are significantly diffietret P<0.01 .

26 7
24 A
22 A
20 A
18 A
16 A
14 -
12 A

20.933

**

11.086

19.483

**

10.184

Figure (1): The means of reduced glutathione (GSHjalues in males and females

males control

males patient

females control

affected with hyperthyroidism.

-Values are meansSE.
-Means with two asterisks are significantly differat at (P<0.01).
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Figure (2): The means of alkaline phosphatase valsein males and females
affected with hyperthyroidism.

-Values are meantSE.
-Values with two asterisks are significantly diffat at (P<0.01).

Table(2):- The means of calcium and phosphorus leis in serum and urine
samples of hyperthyroid males and females.

Males Females
Parameter Control . Control .
Patient groups Patient groups
groups groups
Serum ** **
calcium 9.802+0.400 | 13.483+0.360| 10.07+0.510 | 13.020%+0.416
mg/dL
Urine calcium x *
mg/dL 20.761+9.38 | 78.375+8.251| 30.121+11.804 85.500+108.709
Serum * *

phosphorus 3.960+0.240 | 4.950+0.268 | 4.383+£0.198| 4.791+0.285
mg/dL

Urine * *
phosphorus | 112.13+13.394 135.000£15.790 110.75+£12.233 142.137+13.091
mg/dL

-Values are means * SE .
-Means with two asterisks are significantly diéfet at P<0.01.
-Means with one asterisk are significantly diffaranP<0.05 .
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Figure (3):- The means of serum zinc levels in madeand females affected with
hyperthyroidism.

-Values are meansSE.
-Means with one asterisk are significantly diffarah(P<0.05).
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Figure (4):- The means of copper values in males driemales affected with
hyperthyroidism.

- Values are meanSE
- Values with two asterisks are significantly diént at (P<0.01).
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Discussion

The present study of this work is concentrated gpefrthyroidism to analysis
some of the biochemical parameters in both malelsfamales which are associated
with such disorder.

(a) :-Hormonal Study :-

The patients group of this study showed significaucteased levels of T3 and T4
associated with significant decreased of TSH lewdldboth males and females in
comparison with control subjects(tablel). The mafsthe manifestations of patients
with hyperthyroidism of this study are related t@ess production of T3 and T4 with
low level of TSH. There are several explanationd sgasons for such phenomenon.
The first acceptable explanation for such resudtshe presence of anti-thyroid auto-
antibodies in the circulation. In this, autoimmuoendition, there is production of
antibodies against normal thyroid antigens. The®wof these antibodies is immune
competent plasma cells. The antibodies bind withl T&eptors to initiate and increase
T3 and T4 synthesis and production regardless ofedse level of TSH by negative
feed back mechanism exerted by T3 and T4 on pijuiad hypothalamic axf&.
However, the antibodies that replace TSH and coenpetind with TSH receptors,
activate several biochemical mechanisms which @meukated by TSH such as activate
iodide transport mechanism, thyroperoxidase enzynyepglobulin synthesis, reuptake
of stored thyroglobulin, and then secretion of T&l &4. The second reason which
may be attributed to increase over one used primtuctf T3 and T4,is solitary or
multiple thyroid nodules, which resulted becauséygderplasia of some follicular cells
lead to increase iodide uptake more than surrognisues. Therefore elevated of T3
and T4 production, while TSH secretion is depresstie the adjacent tissues in
thyroid become inactiVd. Finally, attention was directed at the iodineeef§ on
thyroid gland physiology. There is evidence to ssggghat elevated levels of iodine in
the diet in endemic area of iodine deficiency wessociated with autoimmune thyroid
disease in susceptible individuats

(b):- Biochemical Studies :-

Regarding the anti-oxidant status in hyperthyraatients, the present study dealt
with reduced glutathione as a marker to explairelevof serum anti-oxidants in
hyperthyroid patients which are illustrated in fig(l).These results showed a
significant decrease of as in hyperthyroid patie(itsales and females) in comparison
with control subjects. Present results agree wtitieroprevious studi€¥.

The present study showed significant increage atkaline phosphatase in
hyperthyroid groups (males and females) when coeapaith those of normal subjects
(fig.2). It must be explained here that ,alkalifgphatase is the main marker of bone
formation and secreted mainly by bone forming cdlisteoblasts) to increase
precipitation of phosphate with calcium in bone mx&e. It is known that thyroid
hormones are considered important hormones to Hagroath of bon&®. Hence, in
hyperthyroidism, there is stimulation to increasmd metabolism through osteoblasts
and osteoclasts (bone resorption c&ifs)Previous study indicated that excess thyroid
hormone induces osteoblasts activity which in tlgad to increase bone formation
markers especially alkaline phosph&t&urthermore, liver function is increased in
hyperthyroidism because of hyper metabolic rate exidlative stress, and lead to
liberate additional liver alkaline phosphatase ésteymé?.

Results of calcium and phosphorus showed a sigmificncrease in both serum and
urine samples of both males and females affectdd whyperthyroidism (table 2).
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Calcium and phosphorus represent the main minefalsone matrix. Furthermore,
skeleton is metabolically active organ which undegycontinuous remodeling during
life and is the more affected organ in hyperthympatient§?. It has been found that
excess thyroid hormones stimulates osteoclast eglts increase their activities to
mobilize calcium and phosphorus from bone matrito iblood®”. So, excessive
mobilization of calcium and phosphorus from bondrivaesult in decrease bone mass
(osteoporosi$}®. Bone resorption, however, is quantitatively matemulated than
bone formation, therefore, bone loss is acceleratdyperthyroid patients which leads
to increase of calcium and phosphorus in circufétid However, calcium and
phosphorus levels are regulated through multipleneoal mechanisms which include:
parathyroid hormone, calcitonin, and 1,25di-hydrosiyolecalceferét”. | can be
concluded that the effects of excess thyroid hoemon osteoclasts activities may
exceed the effects of calcitonin hormon®€®. Concerning 1,25-dihydroxy
cholecalceferol hormone, the biological active foomvitamin D, increases calcium
absorption from intestine via GaH" ATPase and increase proliferation and
differentiation of osteoblasts with increase tHairction®*®. As a result of elevation of
serum calcium and phosphorus levels, body homessegulation mechanisms act to
adjust the amount of these minerals in extra callfilids®”. The kidneys are the main
way to excrete abnormal high amounts of calcium gimasphorus. Previous studies an
indicated increase level of calcium and phospharugandom urine samples of
hyperthyroid patient®.

Results of serum zinc which are illustrated in(BYy showed a significant increase
in hyperthyroid, males and female groups. Previsuslies indicated that increased
serum zinc is associated with decreased zinc ctntdnRBCs, liver, and muscles in
hyperthyroid subject®“?. In addition, other studies showed increase uyiranc
excretion in hyperthyroid subje&s*?. To clarify the reasons which may be implicated
in the disturbance of zinc homeostasis, we basedeweral studies. One of them,
study™® who suggested that there may be an interactiomeaet plasma leptin level and
thyroid hormones induced abnormality for selecteshemals. There is correlation
between leptin a concentration and Zn/Cu ratio. édwer, the previous study
showed increase leptin concentration in hyperidigm. On the basis of the facts
mentioned above, we conclude that high level otiteponcentration may lead to
increase serum zinc concentraffdhAs well as, catabolic effects of excess thyroid
hormones also may be implicated in the liberatidnzioc of tissues into blood
circulatiorf*®).

Results of serum copper which are shown in figp@inted out there was a significant
decrease in hyperthyroid patients (males and feshalopper deficiency appears to be
the most important factor in development of hypguaidism. Copper deficiency, the
principal nutritional deficiency involved in automune disease especially in the
women because women need more copper thaftéh Further more, copper seems
to be the main mineral for hyperthyroid to takecplaSince, copper deficiency lead to
elevate level of thyroid hormones. However, coppmificiency may increase
progesterone level, which in turn may stimulateraity gland. Also, it is essential for
monoamino- oxidase enzyme which degrades hormories they have been
fulfilled“”. Previous study indicated that some certain misetike cadmium,
aluminum, and mercury are implicated in thyroidedise because they deplete copper.
In addition, smokers get hyperthyroidism at a higlae than non a smokers and the
reasor;ﬁé)s probably because of the high levels dimoam in tobacco which depletes
copper™.
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Conclusions
From data of the present study, we conclude theviaig points:-

1:- Increase production of reactive oxygen spe(i3S) may lead to exhaust serum
antioxidants.

2:- Mobilization of calcium and phosphorus from banay lead to decrease its strength
and density and becomes more susceptible to fesctur

3:-Measurment of some minerals(calcium, and phagEan both serum and urine
samples reflects that excess thyroid hormone Hastefon renal clearance.

4:-Serum trace elements (zinc and copper) weretafiein over production of thyroid
hormones and has been found that copper may bécatgd in the incidence of
hyperthyroidism.

5:-Increase calcium and phosphorus excretion ineumay be predisposing factor for
incidence of renal calculi.
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