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Abstract
The purpose of this study was to investigate whether serum
β-endorpin and neuropeptide Y were associated with
changes in levels of thyroid hormones in children suffering
from anorexia. One hundred and five anorexic children
admitted to Xianning City Central Hospital, China, from
August 2019 to July 2021, were selected as case group,
while 105 normal children were selected as normal control
group. Serum β-endorpin and neuropeptide Y levels in the
case group were lower than those in the normal control
group (both p<0.001), and serum triiodothyronine and
thyroxine levels were also lower (both p<0.001). Serum β-
endorpin and neuropeptide Y levels in the case group were
positively correlated with triiodothyronine and thyroxine.
There is a reduced level of serum β-endorpin, neuropeptide
Y, and thyroid hormones in anorexic children, and it is
possible that they are connected and work together in
regulating ingestion.
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Introduction
Paediatric anorexia is characterised by a lack of appetite,
no taste for food, and nutritional intake insufficient to
maintain normal body function.1 Anorexia may lead to
anaemia, immune deficiency, malnutrition, rickets, and
being prone to recurrent respiratory infections, which exert
varying degrees of impact on the growth and intellectual
development of children.

The causes of paediatric anorexia can range from digestive
disorders to improper feeding to deficiencies in trace
elements and some endocrine hormones (such as thyroid
hormones).2,3 Decreased levels of thyroid hormones can
bring down the body’s metabolism, resulting in decreased

appetite and affecting the growth and development of the
children.4 It has been shown that thyroid hormones such
as triiodothyronine (T3) and thyroxine (T4) are involved in
material and energy metabolism as well as growth and
development of the body.5

β-endorpin (β-EP), a brain-gut peptide secreted and
released by the hypothalamus, has an integral role in the
pathogenesis of anorexia.6 Neuropeptide Y (NPY) is an
appetite regulator associated with the homeostasis of
energy metabolism.7,8 Closely related to eating behaviour,
NPY may be a contributing factor in the low appetite of
anorexic children, or its lower blood level may result from
the fact that the low appetite and lack of hunger in
anorexia cannot feedback to the hypothalamus, where the
synthesis and release of NPY occur.9 The relationship
between thyroid hormones (such as T3 and T4) and β-EP,
NPY is not well understood at present.

The aim of this study was to investigate whether serum β-
EP and NPY were associated with changes in levels of
thyroid hormones (T3 and T4) in children suffering from
anorexia, in order to provide reference for the judgment of
the condition and the evaluation of the prognosis in
children with anorexia.

Patients, Methods and Results
This prospective clinical study was approved by the
medical ethics committee of the Xianning City Central
Hospital, China, in July 2019. Sample size was calculated by
using the G power software.10 A total of 105 anorexic
children, admitted to Xianning City Central Hospital, China,
from August 2019 to July 2021, were selected as the case
group. Children who met the diagnostic criteria of
paediatric anorexia in whom the duration of the disease
was not less than one month, and first diagnosis without
having taken any dyspepsia relieving and digestion
improving medication or receiving other appetite
improvement-related treatments recently were included in
the study. The guardians of the children agreed to
participate in the study and voluntarily signed the
informed consent form.

Children younger than one year age or older than 6 years;
those with severe rickets, anaemia, heart, brain, liver, kidney
or other system diseases; those with other acute or chronic
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digestive system diseases; anorexia or anorexia nervosa
caused by various diseases and medications; and those
with hypothyroidism were excluded from the study.

In addition, 105 normal children of the same age who were
examined in our hospital during the same period were
selected as the normal control group. The subjects in this
group had normal appetite and development without
heart, brain, kidney and other endocrine diseases, or any
development of sexual characteristics.

Fasting venous blood was collected from all subjects on
empty stomach, and the serum was stored in a refrigerator
at -20℃ for testing. Serum β-EP, NPY, and thyroid hormones
T3 and T4 were measured by radioimmunoassay.

SPSS 25 was used to analyse the data. Measurement data
were expressed by mean ±SD, using independent sample
t-test, and the correlation was analysed by Pearson
correlation. Counting data were expressed by n (%) and chi
square test was used. P＜0. 05 was considered statistically
significant.

Among the 105 subjects in the case group, 54 (51.4%) were
males and 51 (48.6%) were females, with the mean age of
4.36±1.25 years, and the duration of disease was 6.81±1.90
months.

Among the 105 subjects in the normal control group, 53
(50.5%) were males and 52 (49.5%) were females, with the
mean age of 4.30±1.74 years.

The serum β-EP and NPY levels in the case group were
lower than those in the normal control group (both
p<0.001), and the serum T3 and T4 levels were also lower
(both p<0.001) (Table-1).

The serum β-EP and NPY levels in the case group were
positively correlated with T3 (r=0.283, p=0.003; r=0.403,
p<0.001) and T4 (r=0.240, p=0.014; r=0.401, p<0.001)
(Table-2).

Conclusion
The study concluded that anorexic children have a reduced
level of serum NPY, β-EP, and thyroid hormones, and it is
possible that they are connected and work together in
regulating ingestion. The limitation of this study is that their
mode of interaction and how they regulate each other was
not studied. This needs to be further studied in the future.
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Table-1: Comparison of parameters between the two groups.

Parameter Case group Normal control group p-value
Mean±SD (n=105) Mean±SD (n=105)

Serum b-EP (n/L) 7.68 ±0.63 13.92 ±1.04 <0.001
Serum NPY (pg/mL) 33.30 ±3.18 72.06 ±5.67 <0.001
Serum T3 (mg/L) 1.46 ±0.22 2.27 ±0.30 <0.001
Serum T4 (mg/L) 49.70 ±7.44 67.05 ±8.78 <0.001

b-EP: b-endorpin. NPY: Neuropeptide Y. T3, Triiodothyronine. T4, Thyroxine. 
SD: Standard deviation.

Table-2: Comparison of serum marker-related indexes in case group.

Index Serum T3 Serum T4
r p value r p value

Serum b-EP 0.283 0.003 0.240 0.014
Serum NPY 0.403 <0.001 0.401 <0.001

b-EP: b-endorpin. NPY: Neuropeptide Y.


