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Abstract

The endocrine system is an essential feature of the pituitary gland, which controls various
hormonal activities. Disturbances in development-associated thyroid and growth hormones may
lead to significant alterations in  body weight, length, and mass index (BMI), abdomen
circumference, and tail length, as well as the plasma lipid profile, thus changing body
physiology. This research employed fifty immature male rats, which were separated into control,
GH deficiency (GHD), GH supplementation, hypothyroidism, and hyperthyroidism groups. Over
21 days, the rats underwent hormonal treatments, observing changes in the pituitary glands'
physiology through developmental and plasma lipid profile changes. Body development
demonstrated similar trends and patterns. Indeed, the control group has grown in length over the
past 10 weeks. The highest length growth was observed with GH addition and the lowest with
GH deficiency. Hence, the Hypothyroid Group grew substantially less in length compared to the
Control. In contrast, the Hyperthyroid Group showed minimal deviation or even paralleled the
Control Group. In the lipid profile, in the growth hormone deficiency group the average
cholesterol, triglyceride, LDL and VLDL level were decreased, while the average HDL level
increased. In the growth hormone treatment group, the average cholesterol, HDL, LDL, and
VLDL levels increased, whereas the average triglyceride level decreased. In the hypothyroidism
group, the mean cholesterol, triglyceride, and VLDL levels decreased, as the HDL, LDL levels.
The hyperthyroidism group experiences an increase in cholesterol, triglycerides, and LDL levels,
while maintaining a constant HDL level and a decrease in VLDL levels. This work reveals more
about the important influences of thyroid and growth hormone disruptions on pituitary gland
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physiology and rat health, highlighting the organ’s flexibility and essential controlling function

in childhood.
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Introduction

The endocrine system’s center of
orchestration is the pituitary gland; this
overseer secretes some key hormones that
are responsible for regulating a variety of
functions in the body (1). The anterior and
posterior lobes separate this master gland,
which releases tropic hormones to control
various endocrine glands, such as the
thyroid. In order to achieve homeostasis and
development, among other things, the
pituitary works closely with these glands
(2). For instance, during puberty, thyroid
hormones are very important for the normal
development as well as the function of the
pituitary since they aid in growth, metabolic
regulation, and organ maturation for
example, during puberty, thyroid hormones
are critical for normal development as well
as the functioning of the pituitary because
they aid in growth, metabolic regulation, and
organ maturation (more fluency) (3).
Previous studies have shown developmental
manifestations in the pituitary gland
associated with varying levels of circulating
growth hormone and thyroid hormones.
Indeed, growth hormone plays a huge role in
the normal functioning of the body and its
development, which demonstrates the direct
stimulating effects of growth hormone on
the body (4).

All measurements of bodyweight, body
length, BMI, abdomen circumference, and
tail provide a clarified understanding of the
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physiological consequences of various
experimental approaches. Thus, it was
clearly stated that the growth hormone and
the thyroid hormone are essential to rat
growth and development (5). Growth
hormone has a direct effect on plasma lipid
profile; it may be leading to an increase or
decrease in  cholesterol, triglycerides,
VHDL, HDL, and LDL by augmenting or
falling in liver LDL receptor activity, and
this may be on the order of magnitude of the
increase or decrease induced by statins (6).

The goal is to enhance our understanding of
developmental physiology by exploring this
crucial developmental stage and examining
the effects of varied GHRH or TRH
exposures during prepubertal stages in a
controlled environment.

Materials and Methods

Animal Model and Experimental Design

The research was structured as a speculative
comparative research study, achieved at the
physiology Department of Basic Sciences,
College of Dentistry / University of Mosul /
Mosul, Iraq. The study spans from February
21st, 2023, to May 2nd, 2023.Ten healthy
and pregnant female albino rats were taken
from the Animal House at the College of
Veterinary Medicine at the University of
Mosul. They were separated individually
into clean, standard rat cages. Wood chips
were spread as bedding until the pups were
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born. Typical conditions were provided by
temperature (22 + 2 °C), humidity (50 +
10%), a 12-h light/dark cycle, and animals
being left ad libitum (7). All pregnant rats
were monitored every morning until the time
of delivery. Fifty immature male rats of one
month's age, weighting about 160 + 5g, will
be used in this study, were divided into 5
equal groups (10 rats in each group) and
treated for 21 days as follows:

1. Control group (Gl): were given normal
saline (Pioneer Company, Iraq)
subcutaneously (S/C).

2. Growth hormone deficiency group (G2):
were induced growth hormone deficiency by
using  sodium  diethyldithiocarbamate
(SDDTC) Sodium diethyldithiocarbamate
has the formula NaS2CN (C2HS5)2. It is an
organosulfur compound. It is a pale-yellow,
water-soluble salt), (100 mgkg. BW)
subcutaneously (S/C) (8).

3. Growth hormone treatment group (G3):
were given human growth hormone
(Norditropin novo nordisk, Swiss mad,
Somatotropin 10mg/1.5 ml. (200 pg/kg BW)
subcutaneously (S/C) (9).

4. Hypothyroidism group (G4): were
induced  Hypothyroidism by  giving
Propylthiouracil (PTU, by Takeda group,
Turkey, each tablet contains 50 mg of
Propylthiouracil), (I1mg/kg Bw) as a fresh
suspension prepared every day and
administered orally by gavage needle (10).

5. Hyperthyroidism group (G5): were
induced hyperthyroidism by being given
Levothyroxine (anthrax25pg ®, Mark,
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Germany, each tablet contains 25pug of
levothyroxine) (400 pg/kg Bw), a fresh
suspension prepared every day and
administered orally by gavage needle the
hyperthyroidism group (GS5): was given
Levothyroxine (anthrax 25g®®, Mark,
Germany) to induce hyperthyroidism. Each
tablet contains 25g of levothyroxine (400
g/kg Bw), a fresh suspension prepared every
day and administered orally by gavage
needle (more fluency) (11).

Statistical Analysis

SPSS software was used in analyzing the
data. In order to identify significant
dissimilarities among groups, there was a
one-way ANOVA (version 19), followed by
post hoc tests. The values were expressed as
mean + standard deviation (SD), statistically
significant at p<0.05. (12).

Results

1. Developmental Findings:

All measurements of body weight, body
length, and BMI, as well as abdomen
circumference and tail, provide a clear
understanding  of the  physiological
consequences of various experimental
approaches. Thus, it was clearly stated that
the growth hormone and the thyroid
hormone thyroid are essential to rat growth
and development.

The results recorded in table (1) showed
drastic fluctuations in body weight for the
experimental groups over the 21-day period.
The control group continued to grow
gradually throughout the period from 7 to 21
days, indicating  normal increased
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significantly (p<0.05) in body growth. To
treat GH deficiency, rats were given sodium
diethyldithiocarbamate, and to treat
hyperthyroidism, rats were given
levothyroxine. The GH deficiency group's
growth rate slowed down significantly
(p<0.05), which was due to a negative effect

on body growth when compared to animals
that were treated with growth hormone. The
rats that were treated with exogenous GH
had significantly (p<0.05) high body growth
with an upward trend, which was caused by
the external provision of GH.

Tablel: Effect of GH deficiency, GH treatment, hypo and hyperthyroidism on body weight in

immature male rats (Mean £ SD), n=10.

Body weight (BW)
Groups
DO D7 D14 D21

Control 68.4+3.17 85.03+3.18 99.58+3.07 137.41+4.15

B b C B
Growth hormone deficiency 69.44+3.51 77.59+3.04 102.22+4.53 127.29+4.19

(400mg/kg) B c C C
Growth hormone treatment 77.14+4.07 114.11+4.12 149.70+4.57 163.84+5.06

(200mg/kg) A a A A
Hypothyroidism 69.87£3.11 89.87+3.07 118.66+4.24 162.354+5.22

(1mg/kg) B b B A
69.11+3.03 82.50+3.53 100.70+4.01 118.97+4.00

Hyperthyroidism (400ug/kg) B b C C

The different small letters refer to significant differences at (p<0.05) .

Body length demonstrated similar trends and
patterns table (2). Indeed, the control group,
group treated with GH and hypothyroidism
have increased significantly (p<0.05) in
growth in body length throughout days 7 to
21 when compared with other treated
groups. GH addition led to the highest
length growth, while GH deficiency resulted
in the lowest growth.Hence, the
Hypothyroid group grew substantially less
in length compared to the control. In
contrast, the hyperthyroid group showed
minimal to significant (p<0.05) growth in
body length through (7 to 21) days. The
BMI data provided additional insight into
the rats' health and growth efficiency. The
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results from table (3) indicate a significant
increased (p<0.05) in the group of
hypothyroidisms treated with (PTU 1mg/kg)
with an advanced period of study. wWen
compared with other treated groups, the GH
deficiency group has a significantly (p<0.05)
lower BMI, which means that rats grew less
efficiently. The GH addition group has a
slightly higher (p<0.05) BMI compared with
the hyperthyroidisms and control groups
which means it’s an indicator of more
efficient growth. The BMI of
hyperthyroidism group suggests that it
decreased significantly (p<0.05) when
compared with the hypothyroidism group
with an advanced period of treatment.
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Table 2: Effect of GH deficiency, GH treatment, hypo and hyperthyroidism on body length in

immature male rats (Mean £ SD) n= 10.

Body Length
Groups
DO D7 D14 D21
11.05+0.17 13.15+1.02 14.24+2.06 15.37+ 2.00
Control
A a A B
Growth hormone deficiency 10.95+ 1.11 11.68+ 1.18 12.54+ 1.64 13.4+1.98
(400mg/kg) A b C C
Growth hormone treatment 11.06+ 1.02 13.8+ 1.04 16.77+2.92 18.41+ 3.06
(200mg/kg) A a A A
Hypothyroidism 10.96+ 1.67 11.43+1.28 13.22+ 1.11 14.36+£2.72
(1mg/kg) a b B B
10.89+ 1.10 11.26+1.14 12.63+2.05 13.65+2.22
Hyperthyroidism (400ug/kg)
a b C C

The different small letters refer to significant differences at (p<0.05).

In Table (4), there is a noticeable difference
in abdomen circumference measurements
between GH addition and other groups with
an advanced period of study. The table
showed an increase significantly (p<0.05) in
abdomen circumference in the group of
animals treated with GH from days 0 to 21
when compared with GH deficiency, the
group of hypo and hyperthyroidisms, and
the control group. The GH deficiency
appeared to have decreased significantly
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(p<0.05) than other groups. When
comparing the groups of animals treated
with GH from days 0 to 21, the table showed
that their abdomen circumference went up
significantly (p<0.05) compared to those
with  GH deficiency, hypothyroidism,
hyperthyroidism, and the control group. The
group with GH deficiency seemed to have
gone down significantly (p<0.05) more than
the other groups.
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Table 3: Effect of GH deficiency, GH treatment, hypo and hyperthyroidism on BMI in
immature male rats (Mean = SD) n=10.
Body Mass Index (BMI)
Groups
DO D7 D14 D21
6.14+0.30 6.49+1.24 7.77£1.04 8.94+1.00
Control a c B C
6.37+1.20 6.64+1.01 7.01+£ 1.67 7.89+ 1.74
Growth hormone deficiency
(400mg/kg) A c B D
6.40+ 1.34 8.28+1.36 8.92+ 1.09 9.83+1.94
Growth hormone treatment
(200mg/kg) A a A B
6.64+1.20 7.86= 1.04 8.97+ 145 11.30+1.84
Hypothyroidism
(1mg/kg) A b A A
6.86=1.09 7.32+1.22 7.97£1.11 8.72+ 1.06
Hyperthyroidism (400ug/kg) A b B C

The different small letters refer to significant differences at (p<0.05).

The GH treatments showed a significant
increase (p<0.05) in the development of the
tail from 0 to 21 days of experiments when
compared with other treated groups table
(5). The same table showed a significant
decrease (p<0.05) in tail GH deficiency
compared to hypothyroidism and control
groups.

2. Lipid Profile Analysis:

This section explores the effects of growth
hormone and thyroid axis manipulations on
the lipid profiles of immature male rats
across different experimental groups (Table-
6).The study found out what each group's
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cholesterol levels were. The results showed
that the table went down significantly
(p<0.05) in the group of animals that didn't
have enough GH compared to other treated
groups and controls. On the other hand, it
went up significantly (p<0.05) in the group
of animals that were given extra GH
compared to other groups. There was no
significant ~ difference  between  the
hypothyroidism and hyperthyroidism
groups. When compared with other groups,
triglyceride showed a significant increase
(p<0.05) in the group of hyperthyroidism
animals, while hypothyroidism recorded a
significant  decrease  (p<0.05)  when
compared with GH deficiency and GH
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addition groups. The same table showed that
HDL levels went up significantly (p<0.05)
in the group that received GH addition
compared to other treated groups. On the
other hand, LDL levels went up significantly
(p<0.05) only in the group of animals with
hypothyroidism compared to other treated

groups. The same table also showed that
VLDL levels went up significantly (p<0.05)
in the group that received GH addition
compared to other treated groups and
decreased significantly (p<0.05) in the group
of animals with hyperthyroidism

Table 4: Effect of GH deficiency, GH treatment. hypo and hyperthyroidism on abdomen
circumference in immature male rats (Mean + SD) n= 10.

Abdomen Circumference

Groups
DO D7 D14 D21
9.92+1.43 10.06=+ 1.90 11.36+ 1.65 12.74+ 1.86
Control . b B b
9.98+1.08 9.75+ 1.43 10.79+ 1.07 11.42+1.64
Growth hormone deficiency
(400mg/kg) a c C c
10.06+ 1.70 12.77£1.12 15.92+ 1.00 31.84+ 1.06
Growth hormone treatment
(200mg/kg) a a A a
10.10£1.11 10.99+ 1.60 11.7+ 1.64 12.53+1.70
Hypothyroidism
(1mg/kg) a b B b
10.01+ 1.60 10.99+ 1.05 11.88+1.03 12.73+1.32
Hyperthyroidism (400ug/kg) . b B b
The different small letters refer to significant differences at (p<0.05)
7
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Table 5: Effect of GH deficiency, GH treatment, hypo and hyperthyroidism on tail length in

immature male rats (Mean + SD) n= 10.

Grouns Tail Length
"P ) D7 D14 D21
9.74+ 1.06 11.69+1.98 12.52+1.13 13.19+ 1.85
Control 4 a B b
991+ 145 10.13+ 1.64 1091+ 1.09 11.18+1.01
Growth hormone deficiency
(400mg/kg) a b D d
9.86+ 1.07 11.95+1.73 15.06£ 1.70 16.03+1.43
Growth hormone treatment
(200mg/kg) a a A a
9.19+1.29 10.36+ 1.08 11.48+1.22 12.85+1.34
Hypothyroidism
(1Img/kg) a b C c
9.55+ 1.54 1042+ 1.91 11.26+1.51 12.79+ 1.61
Hyperthyroidism (400ug/kg) 4 b C c
The different small letters refer to significant differences at (p<0.05).
Table 6:The normal value of lipid profile in rats (Mean = SD) n=10
+ Cholesterol Triglyceride HDL LDL VLDL
Mg/dl Mg/dl Mg/dl Mg/dl Mg/dl
89.8 £4.39 75.2+4.61 40.6 +3.24 155+2.64 27.3+4.50
Control
a b c B b
Growth hormone 66.0 = 3.30 60.9 +4.07 46.5 +4.35+ 15.1+4.07 16.6 £2.17
deficiency (400mg/kg) c c b B c
Growth hormone 90.8+6.37 62.7+4.65 58.5+5.85 16.6 +2.22 32.8+4.49
treatment (200mg/kg) a c a B a
Hypothyroidism 85.3+4.97 52.2+£6.65 42.2+6.88 18.2+2.44 17.5+£222
(1mg/kg) b d c A c
Hyperthyroidism 85.9+£4.89 84.9£491 40.6 +3.24 16.9 +£3.31 14.3 +£3.33
(400ug/kg) b a c B d

The different small letters refer to significant differences at (p<0.05)
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Discussion

For this GH deficient group, the lag in
growth development was noted. Indeed,
growth hormone plays a huge role in the
body's normal functioning and development.
Sodium diethyldithiocarbamate was
administered to cause the deficiency,
disrupting the growth process and
demonstrating the importance of growth
hormones to control growth rates. The
substantial growth in the GH treatment
group was achieved due to the introduction
of exogenous growth hormone, which

demonstrates the direct stimulating effects

of growth hormone on the body.

Thereby, it can be assumed that growth
hormone supplementation from the outside
can disrupt the deficiency in control growth
and accelerate body growth beyond control
growth levels. Groups with hypothyroidism
and hyperthyroidism exhibit significant
differences in their growth curves. Indeed,
thyroid hormones play an important role in
the body's normal development and
functioning. Without these hormones, the
growth process cannot proceed. Conversely,
the latter group, which has growth rates that
are between GH addition and the control
group, demonstrate that excessive levels of

the thyroid hormone still play a substantial
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role Conversely, the latter group, which has
growth rates that are between GH addition
and the control group, demonstrates that
excessive thyroid hormone levels still play a

significant role (more fluency) (13).

Results from previous studies show high
agreement. A study conducted by (14)
suggests that thyroid hormones significantly
influence fat metabolism and modify
cholesterol and triglyceride levels in the
body. The study by (15) also discovered a
negative impact on body fat levels due to
GH deficiency, a finding that aligns with
this study's conclusion that "GH deficiency
might influence lipid metabolism. On the
other hand, some studies report mixed
results  regarding  the  effects  of
hyperthyroidism on lipid levels. One of
them suggests that hyperthyroidism may
result in a reduction in cholesterol levels, a
finding that contrasts with the current
study's findings, which indicate an increase

in cholesterol levels in the hyperthyroidism

group (5).

According to the above, this study's findings
are mostly consistent with previous research
on growth hormones and thyroid's effects on
fat metabolism, with some discrepancies due

to study design or rat biology.
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