DOI : https://dx.doi.org/10.26808/rs.st.i8v1.04
International Journal of Advanced Scientific and Technical Research Issue8 volume 1 January-February 2018
Available online on http://www.rspublication.com/ijst/index.html ISSN 2249-9954

Evaluation of Thyroid-stimulating hormone in
Sudanese children patients with malnutrition

Nuha Eljaili Abubaker (1) * Marwa Elhady Mohammed (2)
*kawthar Abdelgaleil MohammedSalih (2)
1. Sudan University of Science and Technology , College of medical Laboratory Science. Head
Department of Clinical Chemistry.
2. Elneelin University, College of medical Laboratory Science

Abstract

Background

Malnutrition is defined as a state of nutrition in which a deficiency or imbalance of energy, protein
shape, size and and other nutrients causes measurable adverse effects on tissue, body form (body
composition) and function.

Objective

This study was carried out to measure serum levels of Thyroid stimulating hormone in
malnutrition children.

Materials and Methods:

A total of one hundred and twenty subjects were enrolled in this study, divided into three group
(thirty of them, moderately malnourished (BMI < 15) , and thirty well nourished (BMI > 18) ) and
thirty normal children as control , were collected from period between May to June 2017, chosen
randomly from Mohammed AL Amin Hamid Hospital for Pediatric in Khartoum State (Sudan) ,
to assess Serum thyroid stimulating hormone in Sudanese children patients with malnutrition.
Serum thyroid stimulating hormone was measured by using Enzyme Immune Sorbent Assay
(ELISA) and results were analyzed using statistical of package social science (SPSS), computer
program.

Results

The study showed that, Children with malnutrition had significantly high level in mean serum
thyroid stimulating hormone in  moderately malnourished compared to control group(6.91+.97
versus 1.90+£1.01 , P value =0.000) and there was significant increase in mean level of TSH
hormone in well nourished compared to control group. (2.95 £ 1.38 versus1.90+ 1.01, P value
=0.001). Also the result showed, there was insignificant different in the mean of serum TSH in
males compared to females children patients. Moderately malnourished (6.72 £0.94) (7.09+£0.99) ,
well nourished (2.95 +£1.46) (2.95+1.34), with P value (0.990) (0.298) respectively. There was
significantly decrease in BMI in patients compared to control group. (Mean £+ SD: 15.28 + 2.28
kg/m2 versus 19.25 + 2.48 kg/m2). In this study 50% of patient were males and 50% of patients
were females. The result showed 28% of patients at age 7 years, 23% of patients at age 6 years,
19% of patients at Syears, 11% of patients at 3 years and 3% of patients at 2 years.

Conclusion

In conclusion: Children with malnutrition had significantly high levels in means serum thyroid
stimulating hormone (TSH) compared to control group.
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Introduction

Malnutrition is defined as a state of nutrition in which a deficiency or imbalance of energy , protein

and other nutrients causes measurable adverse effects on tissue , body form(body shape, size and

composition) and function.®)

The World Health Organization defines malnutrition as "the cellular imbalance between supply of

nutrients and energy and the body's demand for them to ensure growth, maintenance, and specific

functions." @

Thyroid-stimulating hormone it is a glycoprotein hormone synthesized and secreted by th%/rotrope

cells in the anterior pituitary gland, which regulates the endocrine function of the thyroid.®®
Hypothyroidism The most common causes of hypothyroidism worldwide are dietary—protein

malnutrition and iodine deficiency. This is because the two main ingredients needed to make

thyro(isc)j hormone are tyrosine (an amino acid from dietary protein) and iodine (a naturally-occurring

salt).

when the body lacks one or more micronutrients (e.g. iron, iodine, zinc, vitamin A or folate). These

deficiencies usually affect growth and immunity but some cause specific clinical conditions such as

anaemia (iron deficiency), hypothyroidism (iodine deficiency) or xerophthalmia (vitamin A

deficiency).®

The most common causes of hypothyroidism worldwide are dietary—protein malnutrition and

iodine deficiency. This is because the two main ingredients needed to make thyroid hormone are

tyrosine (an amino acid from dietary protein) and iodine (a naturally-occurring salt).”

Hypothyroidism, or underactive thyroid, develops when the thyroid gland fails to produce or
secrete as much thyroxine (T,) as the body needs. Because T, regulates such essential functions as
heart rate, digestion, physical growth, and mental development, an insufficient supply of this
hormone can slow life-sustaining processes, damage organs and tissues in every part of the body,
and lead to life-threatening complications'

Thyroid-stimulating hormone (also known as thyrotropin, thyrotropic hormone, TSH, or hTSH for
human TSH) is a pituitary hormone that stimulates the thyroid gland to produce thyroxin (T,), and
then triiodothyronine (T3) which stimulates the metabolism of almost every tissue in the body®

In PEM, there are marked changes in secretion and metabolism of thyroid hormones and in the
structure of thyroid gland. This results in reduction of the activity of the gland (3), as the body
tries to adapt to low calorie

intake. (9)

Material and methods :

Study Population: The study was carried out at College of Medical laboratory Sciences, and the
subjects were recruited from Mohammed AL Amin Hamid Hospital for Pediatric in Khartoum
State (Sudan) from January to August 2017. A total of 90 children were enrolled in this study ;
divided into three groups, 30 healthy individual (Control group), 30 malnutrition with moderate
nourished , and 30 children with will nourished . The study was approved by hospital’s ethics
committee. Informed consent was obtained from mothers of patients before blood sampling.

Inclusion criteria:-

Any patients with malnutrition agree to participate in study

Exclusion criteria :

Any patients with disease have relationship with Thyroid-stimulating hormone disturbance other
than malnutrition.

Any patients take medication that can affect the result

Any patients refused to participate in the study were excluded .
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Blood sample and analysis :-

3ml venous blood will obtain from artecubital vein by standard vein puncture technique without
venous stasis. In serum separator tube, serum will be separated after 20 minute , the serum was
separated by centrifugation. The estimation of the parameter was carried out within 4-6 hrs .Serum
Thyroid-stimulating hormone (TSH) measured by ELIZA technique.®”

Data was analyzed using SPSS computer program, the mean and standard deviation were obtained
and the independent 't.test' used for comparison (p value of < 0.05) was considered significant.

Results:-

In comparison with the control, Children with malnutrition (moderately malnourished and well
nourished) had significantly high levels in means serum thyroid stimulating hormone (6.91+.97)
(2.95 £ 1.38) P value (0.000) (0.001) respectively, as in table (1)

Table (1) :- means comparisons of serum TSH in malnutrition children compared to control group .

TSH (/L) Mean£SD P-value
Control 1.90+1.01

Moderate malnourished 6.91+0.97 0.000
Well malnourished 2.95+1.38 0.001

There was insignificant different in the mean of serum TSH in males compared to females children
patients. Male moderately malnourished (6.72 +0.94), well nourished (2.95 £1.46) , while female
moderately malnourished (7.09+£0.99) , well nourished (2.95+1.34) .with P value (0.990) (0.298)
respectively as in table (2)

Table (2) :- means comparisons of serum TSH in malnutrition children compared to gender

Variables Male (Mean+SD) Female (Mean+SD) P-value
TSH (/L) moderate malnourished 6.72+0.94 7.09+0.99 0.990
TSH (/L) well malnourished 2.95+1.46 2.95+1.34 0.298

Results expressed as Mean +SD and significant differences considered as p-value <0.05.

In comparison of mean of BMI in malnourished children compared to control group the result
showed, there was significantly decreased in BMI in patients compared to control group. (Mean +
SD: 15.28 £ 2.28 kg/m2 versus 19.25 £ 2.48 kg/m2) as in table (3).

Table (3): Mean of Body mass index (BMI) in malnourished children and control group.

Variables Patients Control p-value
N=60 N=60
Mean + SD Mean + SD

BMI (Kg/m2) 15.28 £ 2.28 19.25 +2.48 0.000

* Result given in mean = SD, P. value < 0.05 consider significant .
* Independent sample T test was used for comparison
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figurel:- Mean of age among study group.

The result showed 28% of patients at age 7 years, 23 % of patients at 6 years ,19% of patients at
Syears , 16% of patients at age 4 years, 11% of patients at 3 years ,and 3% of patients at 2 years as
in figure (2).

3%
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Figure (2): Age distribution in case group.

The result showed 50% of patients were males and 50% of patients were females as in figure (3)
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Figure (3):- Gender distribution in case group

Discussion:-

Malnutrition is currently the most widespread and serious health problem of children in the world.
At any time approximately hundred million children suffer from the moderate or severe forms of
malnutrition. ™
This study was carried out to evaluate serum level of thyroid stimulating hormone (TSH) among
Sudanese children with malnutrition in Khartoum state. The result of this study showed that,
Children with malnutrition (moderately malnourished and well nourished )had significantly high
level in means serum thyroid stimulating hormone compared to control group. (P, value =0.00).
This result agreed with another result which finding similar result 2. Also the result of this study
is similar to another result which found that, the mean Of TSH level showed a positive increase
with increase in severity of PEM with Maximum increase been observed in grade 111 PEM (One-
way ANOVA; p=0.015) ™. Also the result similar to another study conducted by Shahjadi et al
showed that, the mean serum TSH were 2.97+0.21ulIU/L, 4.98+0.32ulU/1, 5.02+0.29uIU/1.6 in
group A (control group), B1 (marasmus group), B2 (kwashiorkor group) respectively; the mean £
SD of serum TSH levels in group B1 and B2 were significantly higher (p <0.001) than that of
control ™. This result disagreed with another result carried by Gurdeep, which showed that , in
PEM various endocrinal changes may be noted like decrease in growth hormone, normal or
increase in adrenocortical activity and decrease in thyroid hormone. These changes are associated
with reduced synthesis of plasma proteins which affects secretion and metabolism of these
hormones )

This result disagreed with another result which found, TSH levels were significantly low in case
group, when compared to the control group (p <0.001).The levels of biochemical variables
decreases as the severity of malnutrition increases. The difference within the cases (moderate and
severe malnutrition) was also found to be statistically significant (p<0.001). Result of this study
disagreed to another result carried by Shaheen, which finding confirmed that, the mean of serum
TSH level in cases and controls were within normal limits, though it was low normal in cases and
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high normal in controls. The levels decreases as the severity of malnutrition increases and the
difference between the TSH levels among cases with moderate and severe malnutrition was
statistically significant (p <0.001).“®) The result disagreed with another result done by Abrol et al
and Turkay et al, in their study found no significant difference in TSH when PEM children were
compared to healthy controls® "

The result disagreed with another result which finding confirmed that, TSH levels were similar in
both groups (malnourished children and control group). “* Also this result disagreed with another
result which showed that, TSH levels were similar in PEM cases when compared to controls.®%
Also this result disagreed with another result which found, PEM is associated with reduction in T3
and T4 levels without any alteration in TSH levels. The altered thyroid hormone status in children
with PEM is perhaps a defense mechanism against excessive metabolic stimulation and energy
consumption and protects the malnourished child with low calorie reserve from an early death.?
This study showed there was insignificant different in the mean of serum TSH in males compared
to females children patients (moderately malnourished and well nourished children) (p, value
=0.990) (0.298) respectively.

This result agreed with result which found there was insignificant difference in the mean of serum
TSH in males and females malnourished children. ?® The study showed there was significantly
decrease in the mean of BMI in patients compared to control group .This results agreed with a
study carried by( Katherine , 2007) , which showed that ; body mass index decreased in
malnourished children, because diarrhea results in large losses of water and nutrient from the body
leading to weight loss .

The result showed 28% of patients at age 7 years, 23% of patients at 6 years, 19% of patients at
Syears, 16% of patients at age 4 years, 11% of patients at 3 years and 3% of patients at 2 years.
This result similar to another result carried by many authors which showed that, malnutrition
tendency to develop in lower aged group in African (Nigeria) and Asian (Bangladesh) countries.
(5) (12) (24)

The finding obtained from especially designed questionnaire revealed that,(50% ) of patients were
females and (50% ) of patients were males. This result disagreed with another study carried by

( kaneta) which showed that malnutrition most abundant in females than males.®>

Conclusion

Thyroid-stimulating hormone (TSH) in Sudanese children patients with malnutrition is increased,
there is no different in the mean of serum TSH in males compared to females children patients, the
mean of BMI in malnutrition patients is decreased and malnutrition develop in lower aged group in
Sudan.
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