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Abstract:

Thyroid diseases are the second most public emioesstem disorder which effect
many systems of the body. This work aimed to sttity effect of hyper- and
hypothyroidism on the blood pressure (systolic diastolic, hemoglobin level (Hb),
fasting blood sugar level (FBS), and decayed, migssand fulling teeth (dmf-t) and
study the frequencies of anemia, hypertension @diaetes in these three groups. This
study included forty patients, who were previoudiggnosed with hyperthyroidism
(20case) and hypothyroidism (20case) as well ahedthy as control (male and
female) in age group of 30-65 years. There wereifsignt differences in HB levels
among the three groups were detected. The lowestinvaypothyroidism and the
highest was in control. The frequency of anemia sigsificantly higher in the hyper-
and hypothyroidism compared to control. The systolilood pressure was
significantly higher in the hyperthyroidism grou@onversely, significantly higher
diastolic blood pressure in the hypothyroidism gretas detected. The frequencies of
Hypertension were significantly higher in the hytpgroidism and hypothyroidism
compared to controlThere also were significantly differences in theSFRvels
among the three groups. The frequency of diabe#is significantly higher in the
hyper- and hypothyroidism compared to contidtcording to obtained data we
suggested that all patients with hypothyroidism dngberthyroidism should be
periodically evaluated for probably hematologiazdrdiovascular, biochemical, and
oral changes.

Introduction:

Thyroid hormones, thyroxine (T4) and tri-iodothyros (T3), have important roles in
cellular and neuronal development, the maturatibrbane, growth, metabolism,
intracellular protein trafficking modulation, andgulating production of red blood
cells by genomic or non-genomic actions [1-4]. PRlas thyroid hormones
concentrations are controlled by thyroid hormoneis axhich included to

hypothalamus paraventricular nucleus, anterior itaityy and thyroid gland.

Hypothalamus produces thyrotropin-releasing horm@hBH) which stimulates

anterior pituitary gland to secret thyroid-stimuigt hormone (TSH). TSH regulates
the plasma thyroid hormones levels [5].
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While the main secretary product of the thyroidhglas T4, T3 is the major bio-active
form of thyroid hormones [5]. T4 can converse toby3Propylthiouracil (6-n-propyl-
2-thiouracil; PTU) activity, which is the antithycbagent inhibits 5-deiodinase hence
inactivates thyroid peroxidase (TPO) and blockgaihiyroidal [6, 7]. Thyroid
disorders are usually divided into two types, hyipgoidism and hypothyroidism [8,
9]. While deficiency or absence of thyroid hormonesuse hypothyroidism,
abundance of it cause hyperthyroidism [10].

Thyroid function test using blood testes includihgroid hormones T3 and T4, as
well as TSH measurement have been use to deteth@ngpe of thyroid disorder and
cause of thyroid dysfunction [10]. They may revhgperthyroidism (high T3 and
T4), hypothyroidism (low T3, T4), or subclinical pgrthyroidism (normal T3 and T4
with a low TSH) [11].

Thyroid diseases are the second most public emioesstem disorder which effect
many systems of the body such as cardiovasculdy fl&vous [13], renal [14],
digestive [15], reproductive [16], and other sysdeiihis amongst the most prevalent
of medical conditions, especially in women [9].

The aim of this work was to study the effect of épand hypothyroidism on the
blood pressure, Hb, FBS, and dmf-t; and study theguencies of anemia,
hypertension and diabetes in these three groups.

Material and method:

This study included forty patients visited the Bdgth hospital in Irag, who were
previously diagnosed with hyperthyroidism or hypotidism (20 volunteers in each
group) as well as 10 healthy as control (male anabfe) in age group of 30-65 years.
Caries experience:

It was assessed by calculating the number of de¢ayissing, and filled teeth (dmf-t)
in all volunteers.

Blood pressure:

It was assessed by mercurial pressure measuringedeVhe individuals were
classified to hypertension, hypotension, and norawording the American Heart
Association. The normal Blood pressure range: $§gs(@00-140) mmHg, diastolic
(60-90) mmHg.

Blood Hb:

5 ml of venous blood was collected from antecubitein of all individuals by
disposable syringdlood samples were examined to determine blood H&&MmMy
hematocrit. The individuals were classified to Rgthemia, Anemia, and normal
according the normal rang in adults, in men (1¥%d/dl), and in women (12.0-
15.5¢g/dI.

Thyroid Function Test (T3, T4, and TSH) and Fasting Blood Sugar tests:

Blood samples were centrifuged for 5 min at 5008.rFhe serum samples were
examined to determine Hormones (T3, T4, and TSHhgusompact desktop
Immuno-florescence-analyzer (AFIAS-6/ boditech),d afasting blood sugar by
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clinical chemistry analyzer (Mindray Bs-230). Thadividuals were classified to
control, hypothyroidism, and hyperthyroidism depemdthyroid function test results
(the normal value of T3 1.17-3.4, T4 4.9-11, andHT®&3-3.6 pg/dl). Then, the
individuals were classified to diabetic and normetording the FBS test results. The
normal level of FBS test is 70-100 mg/dl

Statistical analysis:

Results are expressed as mean * standard diviMas) and as frequency of
observations percentage (Cases %). Data were adalyy one-way analysis of
variance (ANOVA) followed by Fisher's test for mple comparisons, using Stat
view version 5.0. Differences were considered $icgmt when p<0.05.

Results:

This study included forty patients, who were pregly diagnosed with
hyperthyroidism and hypothyroidism (20 volunteemseiach group) as well as 10
healthy as control (male and female) in age grdup0e65 years. TSH, T3, and T4
levels in these groups were descript in the table-1

Table- 1: descriptive hormones levels in the patigs with hyper- and

hypothyroidism
Mean TSH (ug/dl)£SD |Mean T3 (ug/dl)xSD|Mean T4 (ug/dl)+SD
Control (10 Case) 1.7+0.4 1.9+0.2 9.2+0.4
Hyperthyroidism (20 Case) |0.18+0.02 17.149.9 14.740.6
Hypothyroidism (20 Case) 10.743.9 1.0+0.05 3.4+0.1

While no polycythemia status was detected, theuleaqy of anemia was significantly
higher in the hyper- and hypothyroidism compareddotrol (60%, 90%, and 30%,
respectively), but the normal was higher in thetadncompared to hyper- and
hypothyroidism (70%, 10%, and 40%, respectivelygnBicantly differences among
HB levels in the three groups were detected. The$bd was in hypothyroidism and
the highest was in control (Table-2).

Table-2: HB level and frequency of Anemia and Normistatus in healthy and
thyroidism individuals

Mean HB (g/dl) + SD  |Anemia (%) normal (%)
Control (10 Case) 13.2+1.0 30 70
Hyperthyroidism (20 Case) |12.0+2.£¢ 60°¢ 40°
Hypothyroidism (20 Case) [10.4+1.% <o 10

a: significantly difference in control vs. hyperthidism, b: significantly difference in control vs.
hypothyroidism, and c: significantly differenceligpothyroidism vs. hyperthyroidism
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While there was no significantly difference betwdlea control and hypothyroidism,
the systolic blood pressure was significantly higha the hyperthyroidism.

Conversely, significantly higher diastolic bloodepsure in the hypothyroidism group
compared to control while no significantly diffecen between control and
hyperthyroidism was detected. The frequencies opafgnsion was significantly
higher in the hyperthyroidism and hypothyroidisnmgared to control (70%, 60%,
and 40%, respectively), but the normal was higherthe control compared to
hyperthyroidism and hypothyroidism (60%, 30%, and%4 respectively). No

hypotension status was detected in the all volust¢€able-3)

Table-3: Systolic and Diastolic levels and frequerycof hypertension and normal
status in healthy and thyroidism individuals

Maen SystolictSCMaen DiastolictSDOHypertension(%)Normal(%)
Control (10Case) 12.5+1.7 8.5+0.8 407t 60°t
Hyperthyrodisim (20 Cas@ [14.8+1.9¢ 8.9+0.9 70 30
Hypothyrodisim (20 Case) [13.0+2.3 9.6+1.0° 60 40

a: significantly difference in control vs. hyperthidism, b: significantly difference in control vs.
hypothyroidism, and c: significantly differencetigpothyroidism vs. hyperthyroidism

While no significantly differences in the frequesgiof diabetic and normal status
between hyper- and hypothyroidism were detected,ftbquency of diabetic was

significantly higher in the hyper- and hypothyrasith compared to control (80%,

70%, and 50%, respectively) but the frequency aimab status was significantly

higher in the control compared to hyper- and hypatidism (50%, 20%, and 30%,

respectively). There also were significantly diéieces among the FBS levels in the
three groups. The highest was in the hypothyroidisichthe lowest was in the control
group (table-4).

Table-4. FBS level and frequency of diabetic andarmal status in healthy and
thyroidism individuals

Mean FBS+SD |Diabetic (%) |Normal (%)
Control (10 case) 141+70.9 50 507
Hyperthyrodisim (20 case) [169.6+78.6 80° 20
Hypothyrodisim (20 case) 172,8+94.§° 70P 30

a: significantly difference in control vs. hyperthidism, b: significantly difference in control vs.
hypothyroidism, and c: significantly differencetigpothyroidism vs. hyperthyroidism

The Dmf-t number was significantly higher in thepbythyroidism compared to
control and hypothyroidism. While the mean+SD offdmumber was (6£1.8) in the
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hyperthyroidism, it was (4,8+£1.1) in control and4®0.9) in the hypothyroidism
figure-1

Dmf-T(n)
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Figure-1: the dmf-t value in the healthy and thyrodism in individuals

Discussion:

It is well established that thyroid hormones hawpartant effect on erythropoiesis by
hyper proliferation of immature erythroid progem#tcand increasing secretion of
erythropoietin through the expression of erythrepiais gene. Generally it seems that
hypothyroidism causes hypoplasia in all myeloid bekages; stem cells lead to the
production of specific types of blood cells inclngierythrocytes, granulocytes, and
platelets; and hyperthyroidism result in hyper@agl7, 18]. Hypothyroidism can
cause various forms of anemia (normochromic-normocitypochromic-microcytic
or macrocytic) by decrease the oxygen metabolismerddytic anemia is generally
due to poor Iron absorption or loss it by bleediwhile macrocytic anemia causes
poor absorption of vitamin B12, folic acid, maligri@nemia and inadequate nutrition
[18]. On the other hand, anemia is often not seenmyperthyroidism patients, while
there were red blood cells in this situation, butew present anemia, may be
morphologically similar to those observed in hypotiidism [19, 20]. The results of
this study shows anemia frequencies 90% in hypotdigm and 60% in
hyperthyroidism compared to 30% in the control grethile the mean of HB was in
normal rang in control and hyperthyroidism compaiteth hypothyroidism which
was significantly low. Dorgalalelst al (2013) which reported HB and HCT were
statistically different between patients with hypgbidism and hyperthyroidism and
control [21]. Geetha J and Srikrishna R in 2012ortgd that there were not any
significant difference in RBC parameters like HBdaACT between patients with
hypothyroidism and hyperthyroidism and control gr¢82], but Kawa MP and et al
in 2010 showed significantly higher RBC, HB and HQdm patients with
hyperthyroidism than control groups while RBC andB Hvere decreased in
hypothyroidism [18].

Increase or decrease the action of thyroid hormonesome molecular pathways in
the heart and blood vessels cause related cardiagttanias. It is established that
hyperthyroidism leads to cardiovascular conditigpdrdynamic (increase the output
of the heart and decrease the resistance of systerascular), whereas
hypothyroidism cause adverse changes. The hyperdgnaf cardiovascular is
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associated with faster heart rate, enhanced thatidumof left ventricular systolic and
diastolic [23]. Hypertension caused by hyper- apdathyroidism. To compensate for
the decrease of thyroid hormones, noradrenalisedseted in hypothyroidism which
causes diastolic blood pressure [24]. Any incregasmthe T3 level cause reduce
systemic vascular resistance, resistance to bllmed fvhich increase systolic blood
pressure [25]. These evidences can explain oultsesigher systolic blood pressure
in the patients with hyperthyroidism and diastdllood pressure in the patient with
hypothyroidism compared to control, and the freqyeof the hypertension was 70%
in the patient with hyperthyroidism and 60% in tphatient with hypothyroidism
compared to 40% in the control.

There is a deep relationship between diabetes togelind thyroid disorder [26]. A
wide range of studies have demonstrated a compdexbimation of biochemical,
genetic, and hormonal correlations that reflects tiphysiological pathological
association [26, 27]. The major cause of thyroidfdgction associated diabetes
mellitus is Autoimmunity [28, 29]. It have been estigated that Hashimoto’'s
thyroiditis, hypothyroidism type, or Graves’ diseghyperthyroidism type, associated
with diabetes mellitus [30]. The results of thiadst shows significantly higher FBS
in the hyper- and hypothyroidism compared to cdraml the frequencies of diabetes
were 80% in the hyperthyroidism and 70% in the hypidism compared to 50% in
the control.

As there are systemic manifestations of thyroicdas®, there are oral manifestations.
Cretimisim, childhood hypothyroidism, is characted by thick lips, large protruding
tongue (macroglossia), malocclusion and delayegtiemnu of teeth [31].Increased
susceptibility to caries, periodontal disease, rgelaent of extraglandular thyroid
tissue (mainly in the lateral posterior tongue) xitl@y or mandibular osteoporosis,
accelerated dental eruption are the oral manifesstof thyrotoxicosis [32]. as
conclusion, while the characteristic macroglosdigsgeusia, delayed eruption, poor
periodontal health, altered tooth morphology anthyl wound healingare The
common oral findings in hypothyroidism [33increased susceptibility to caries,
periodontal disease and others are The oral maaii@ss of thyrotoxicosis [32].
These evidences can explain our results, increasmber of dmf-t in the
hyperthyroidism compared to hypothyroidism and cargroups.

According to obtained data we suggested that diepia with hypothyroidism and
hyperthyroidism should be periodically evaluatedr fprobably hematological,
cardiovascular, biochemical, and oral changes.
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