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ARTICLEINFO ABSTRACT

Keywords: The thyroid hormones play an important role in many physiological processes. Variations in

the levels of thyroid hormones can be one of the main physiological modulators of in vivo
cellular oxidative stress. The present study evaluates the effects of hypothyroidism states on
stress oxidative in female patients before treatment. 24 cases of overt hypothyroidism were
chosen, 24 age matched controls were chosen. Blood samples were collected from them and
T3, T4 and TSH levels were measured. Also, MDA, GSH, Sodium, Potassium and Chloride levels
in blood was measured. Lipid peroxidation, an index of oxidative stress was significantly
elevated (p <0.01) in hypothyroidism patients as compared to control. The results showed a
highly significant decrease (p <0.01) in thelevels of GSH in all patients with thyroid dysfunction
as compared to control. The levels of serum sodium was significantly increased (p <0.001)in
cases than controls.Mean serum potassium and chloride levels non-significantly changed in
hypothyroid patients when compared to the control subjects. In hypothyroidismpatients,
there was a significant negative correlation (r=0.962; P < 0.05) between the levels of reduced
glutathione with concomitant increase in MDA levels. No changes in TSHwere observed. There
was a no significant correlation between serum MDA values and serum electrolytes levels.The
results of this study reveal the importance of monitoring the levels of thosestress oxidative
parameters and serum electrolytes levels in thyroid dysfunction patients before therapy,
especially when the diseaseismore severe.
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1. Introduction

The thyroid hormones play an important role in many
physiological processes, such as differentiation, growth,
development, and the physiology of all cells. One of the most
studied effects of the thyroid hormone is the control of the basal
metabolicrate (1).Thyroid disease in its various forms is common,
affecting some 5% of the population. Hypothyroidism, or under
activity of thyroid gland, results from either reduced secretion of
thyroxine and triiodothyronine that may be correlated with
amplified secretion of Pituitary TSH (2). Oxidants or free radicals
are atoms or molecules that are capable of having an independent
existence that contain one or more unpaired electrons. These
unpaired electrons are highly reactive species that may damage
the cells. Antioxidants are the antidote for these free radicals as
the quench them and transform them into less reactive forms (3).
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It is well known that oxidative stress (0S), defined as an imbalance
between radicals and antioxidant defense, is implicated as a
pathophysiological mechanism of different diseases and is a topic of
growing interest (4).Variations in the levels of thyroid hormones can
be one of the main physiological modulators of in vivo cellular
oxidative stress due to their known effects on mitochondrial
respiration. In particular, it has been suggested that the increases in
reactive oxygen species induced by a deficiency of thyroid hormones
can lead to an oxidative stress conditions in the liver and in the heart
and some skeletal muscles with a consequent lipid peroxidative
response (5).The primary role of electrolytes lies in the maintenance
of body ionic and water balance. Thus the requirements for strong
ions that have characteristic effects on body fluids homeostasis,
cannot be considered individually because it is the overall balance
that is important (6)In recent years research has focused on
outcomes of patients with electrolyte disorders, mainly hypo- and
hypernatraemia, which were found to be associated with increased
mortality (7). Sodium and potassium are important components of
the enzyme Na+-K+ ATPase, which is an enzyme present on the cell
membrane that helps in the transport of water and nutrients across
the cell membrane (8). Thyroid hormones regulate the activity of
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sodium potassium pumps in most of the tissues(9). In many
standard textbooks and reviews different electrolyte disorders
were associated with thyroid dysfunction (10). With this
background the present study was undertaken to assess the stress
oxidative and the alterations in the levels of serum electrolytes in,
hypothyroid patients andeuthyroid subjects. Hence the present
study was done only in female thyroid patients and controls.

2.Subjectand Methods

Ethical approval (Appendix) was sought and approved by the
Ethical Committee of the Department of Cell and Molecular
Biology, Faculty of natural science and life, University of Eloued.
We studied patients with newly diagnosed and treated
hypothyroidism (24 females), mean aged 40.83 * 4.98 years were
joined in this study. A total of 24 females' healthy volunteers
(mean aged 38.83 * 5.45 years) served as controls with normal
serum TSH.

2.1.Inclusion Criteria

Patients who had clinical diagnosis and laboratory findings of
hypothyroidism disease for more than three months evidenced

2.2.Exclusion Criteria

To eliminate the factors which might affect free radical
antioxidant activity, we excluded all diabetics and other chronic
diseases subjects from patient groups and healthy controls.

2.3.Laboratory Investigations

Fasting blood samples were collected and placed into
containing tubes. After centrifugation at 3000 x g for 5 min the
serum were removed and retained for assay of the level of glucose,
MDA, GSH and all the electrolytes, respectively. Serum samples
were stored at -20°C until analysis. Serum concentration of total
trilodothyronine (T3), total thyroxin (T4) and TSH were
measured by mini-VIDIS assay using kit supplied by Biomerieux
Marcy-I'Etoile/ France.Serum Electrolyte levels (Na+, k+ & CI-)
were determined by Electrolyte Analyzer( Easylyte PLUS Na/K/Cl
de Medica) . The thiobarbituric acid method of Buege and
Aust(11) was used to measure MDA, which reacts with
thiobarbituric acid to yield a pink color. Absorbances were
determined at 532 nm.The reduced glutathione (GSH) was
measured spectrophotometrically in serum, by the method of
Akerboom and Sies(12), using 5,5dithiobis(2-nitrobenzoic
acid).Absorbances were determined at412 nm.

2.4. Statistical Methodology

The reported data are the means of measurements and their
standard error of mean (SEM) values. The results of cases and
controls were compared by student't'test usingminitab software
(version 13.31).

3.Results:

T3 showed significant reduction in hypothyroidism women
compared with control group, asshown in Table 1. A similar trend of
significance was noticed in the serum level ofT4 in women
hypothyroid patients. On the other hand there was a significant
increase in TSH value of hypothyroid patients when compared to
control group. Table 1 shows that there is no significant difference in
the age of hypothyroid patients when compared to control group.
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as shown in figure 1, serum MDA shows a highly significant
increase in hypothyroid patientsgroups compared with thatof
control group.A highly significant decrease in serum glutathione
reduced GSH occurs in hypothyroid patients group as compared
with control group.Also, figure 2 shows a highly significant increase
in the levels of serum sodium occursin hypothyroid group as
compared with control group. Serum potassium and chloride shows
a no significantly difference in hypothyroid patients compared with
thatof control subjects.

Table 2 shows the results of correlation between oxidative stress
index (represented by MDA level) and concentration of GSH and
electrolyte in hypothyroid patients., a high significant correlation
was noticed between MDA and GSH (P< 0.05) In hyperthyroidism
patients. Also, a non-significant correlation (P >0.05) was observed
between MDA and TSH andbetween,MDA and serum electrolytes in
hypothyroid patients.

Table 1. Clinical characteristics of hypothyroid patients and
control subjects

Group description Control subjects Hypothyroid patients

N =24 N=24
Mean age 38835545 40.83+4.98
T3 (umol/L) 5.01£0.27 473017
T4 (umol/L) 13.53x1.24 9.16+1.25"
TSH (mUID) 3.68+0.51 15.02+5.057

Values are mean + SE.
Significant difference with control group: ! p = 0.05, o p=0.001
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Figure 1.Malondialdehyde (MDA) and reduced Glutathione
(GSH) levels in hypothyroid patients and controls subjects. Values
are mean * SE. Significant difference with control group: *p < 0.05,
*p<0.01.
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Figure 2. Serum Sodium, Potassium and Chloride level in
women hypothyroid patients and controls.Values are mean +
SE. Significant difference with control group: *p < 0.05, ***p <
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Table 2. Correlation coefficients and the significant levels of
different serum chemical components in women patients
with hypothyroidism

Hypothyroidism
Component vs. MDA R P
TSH (mUL1) -0.109 0817
GSH (nmol/1) -0.962 0.03
Sodium (mmol/T) 0.179 0671
Potassium (mmol/l}  0.037 0931
Chloride (mmol/1) 0306 0461

4. Discussion

It was the aim of the study to investigate the effects of thyroid
function on stress oxidative and serum electrolytes. According to
different case reports in the literature someone could expect
electrolyte disturbances in any sort of thyroid dysfunction.
Hypothyroidism is a very common condition and seen more in
women than in men. Earlier statistics also have suggested that
hypothyroidism is six times more common in women than in men.
The higher prevalence of thyroid disease in women suggests that
estrogen might be involved in the pathophysiology of thyroid
dysfunction. Estradiol has an antagonistic effect on the hormones
T3 and T4. The reason being, estradiol competes with T3 and T4
for binding sites on the receptor proteins(13) . Hypothyroidism
has been related to some diseases because it causes a
hypometabolic state (14). In our results concentration of serum
MDA is increased bat the GSH concentration is significantly
decreased in both hypothyroidism and hyperthyroidisme
patients as compared to the control group.Impairment in the
oxidant/antioxidant equilibrium creates a condition known as
oxidative stress(15). There is a complex interaction between
antioxidants and oxidants such as reactive oxygen species, which
modulates the generation of oxidative stress(1617). Our findings
suggest that hypothyroid patients have more severe oxidative
stress than healthy persons.Pathological consequences of
hypothyroidism point to a high potential for antioxidant
imbalance. Thyroid hormones accelerate cellular reactions and
increase oxidative metabolism. By stimulating enzymes that
control active transport pumps, demand for cellular oxygen
increases, and as ATP production goes up, heat is produced(3).
Hypothyroidism causesimmunosuppression that may lead to
oxidative stress. TSH at a higher concentration may induce
secretion of inflammatory cytokines and decrease the antioxidant
status(18).Hypothyroidism-associated oxidative stress is the
consequence of both increased production of free radicals and
reduced capacity of the anti-oxidative defense. Variations in the
levels of thyroid hormones can be one of the main physiological
modulators of in vivo cellularoxidative stress due to their known
effects on mitochondrial respiration(3). However, data on
hypothyroidism in humans are conflicting. Baskol et al. showed in
a group of 33 patients with primary hypothyroidism elevated
MDA and NO levels and low paraoxonase (PON1) activity, while
SOD was not different from controls (19). Our hypothyroid
patients in the study exhibited significantly elevated levels
(p<0.001) of serum sodium and no significantly difference of
Serum potassium and chloride compared to the controls.
Hypernatremia is a common electrolyte problem and is defined as
a rise in serum sodium concentration to a value exceeding 145
mmol/L(15).Thyroid hormones are involved in controlling
various metabolisms, more importantly lipid metabolism and that
of various electrolytes, the hypothyroid patient generally suffers
from a slow metabolism resulting in electrolyte
disturbances(20).Hypothyroidism is one of the most prevalent
endocrine diseases. It can lead to a variety of clinical situations,
including congestive heart failure, electrolyte disturbances and
coma (21). Yusufi et al demonstrated that in short term
hypothyroid rats alarge dose of T4 given for four days increased
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Na/H exchange in brush border membrane vesicles isolated from
the outer cortical zone (proximal convoluted tubule) but not in
membrane vesicles prepared from the juxtamedullary cortex
(22).Sodium and potassium are important components of the
enzyme Na-K ATPase, which is an enzyme on the cell membrane
that helps in the transport of water and nutrients across the cell
membrane. Thyroid hormones regulate the activity of sodium
potassium pumps in most of the tissues (23). Sodium and chloride
are interdependent and changes in sodium ions will also be
reflected in the chloride ions. itis postulated thathormones which
are involved in ECFV (Extracellular Fluid Volume) regulation act
on renal sodium transporters may also modulate the renal
chloride transporters(24).However, hypothyroidism causes a
reversible increase in vasopressin (antidiuretic hormone or ADH)
sensitivity of the collecting ducts, thus increasing free water
reabsorption. The increased fluid retention, however, is unable to
maximally suppress ADH in hypothyroidism(25). As plasma
water decreases, increases in plasma sodium concentration and
osmolality are sensed by nuclei in the hypothalamus, with a
resultant increase in production of ADH by the supraoptic and
paraventricular nuclei. ADH acts to increase renal free water
reabsorption in the collecting tubule to restore plasma water,
resulting in a correction of plasma sodium concentration back
toward the normal range(26). Our study is in conformity with the
study done by Christoph where we too observed electrolyte
changes in hypothyroidism(27) .The non-significant variations in
potassium and chloride concentrations during the hypothyroid
disease and the non-significant correlation with MDA level
suggest that neither the dysthyroidism nor stress oxidative had
any significant effect on these serum electrolyte levels during the
hypothyroid in female patients.Thecorrelation between MDA and
GSH in patients with hypothyroidism represents the direct effect
of MDA on antioxidant components level. Reduced glutathione
functions as a direct free radical scavenger as a co-substrate for
glutathione peroxide (GPx), which explained decreased GSH
concentration withincreased oxidative stress(28).

5.CONCLUSION

In conclusion, the present study suggests that Hypothyroidism
undeniably can be risk factor for increased oxidative stress with
enhanced lipid peroxidation and concomitant failure of
antioxidant defense mechanism; can eventually lead to many
other complications. Also, electrolyte disturbances need to be
monitored and treated appropriately to avoid the ill effects
resulting from the changes in the serum levels of these cations.
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