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Abstract

Study was conducted to estimation efficiency of alcoholic Leaves extract from Melissa officinalis in
treatment of induced hypothyroidism in male albino rats. The aim of this study was to investigate the
effects of oral administration of Melissa officinalis leaves extract on biomarkers of Thyroid hormones
and lipid profile in induced hypothyroidism rats. Fifty male rats were divided into five groups, ten for
each one. Group | selected as negative control and administered orally with normal saline alone, group
Il served as positive control and treated by carbimazole (5 mg/kg) anti-thyroid drug for six weeks.
Group IIT treated by carbimazole to induce hypothyroidism, then treated by plant extract (75 mg/day).
Group IV treated by carbimazole to induce hypothyroidism, then treated by plant extract (150 mg/day)
And the group V was treated by carbimazole (5 mg/kg), then treated by thyroxin (50 ug). The results
showed non-significant differences in Ts and T4 level in third, fourth and fifth groups when compared
with the first group, while the results showed a significant increase (p<0.05) when compared with
second group. Results showed insignificant differences in the level of TSH in the third, fourth and fifth
groups when compared with the first, while there was a significant decrease when compared with the
second group. The results showed an insignificant differences in the concentrations of TG, TC, LDL-c,
and VLDL-c in the third, fourth and fifth groups when compared with the first group, while there was a
significant decrease when compared with the second group. Also, the results showed an insignificant
differences in the concentrations of LDL-c in third, fourth group and fifth groups when compared with
the first group, while there was a significant decrease when compared with the second group. In
conclusion, Melissa officinalis leaves extract succeeded in amelioration of thyroid function towards
normal level. Melissa officinalis have efficacy in improves lipid profile regulation inside the body.

Keywords: Hypothyroidism, thyroid gland, Tz, T4 and TSH, lipid profile, cholesterol, Melissa
officinalis, plant extract

Introduction

The thyroid gland plays a crucial role in regulating the body's metabolism by producing
thyroid hormones, primarily thyroxine (T4) and triiodothyronine (T3). These hormones
influence nearly every cell in the body, affecting growth, development, and energy
expenditure ™. Thyroid hormones enhance the oxidation of fatty acids in the liver and
muscle, promoting energy production and reducing fat storage . Thyroid stimulating
hormone (TSH) is a glycoprotein hormone secreted from the anterior lobe of the pituitary
gland. The thyroid gland produces thyroid hormones primarily in response to this stimuli.
Additionally, it promotes thyroid follicular cell development, resulting in thyroid
hypertrophy Bl There are number of disorder companied with the thyroid gland functions
such as hypothyroidism, hyperthyroidism and thyroid nodules ™. Hypothyroidism is a
disease means the thyroid gland cannot able to synthesis enough amount from thyroid
hormone, this disease regarded as an endocrine disorder which effect numerous metabolic
processes and in all tissues in body B, Carbimazole is a prodrug of the active structure
methimazole which keeps the thyroid peroxidase enzyme from coupling and iodinating the
tyrosine deposits on thyroglobulin, consequently decreasing the generation of T and T, [©1.
The standard treatment replacement therapy, in primary or central hypothyroidism. providing
synthetic T4 to normalize hormone levels [, In hypothyroidism, lower levels of thyroid
hormones lead to decreased lipolysis (Breakdown of fats), resulting in increased levels of
triglycerides and cholesterol.
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Hypothyroidism is often associated with lower levels of
HDL (High-density lipoprotein) cholesterol, which is
important for transporting cholesterol away from the arteries
and back to the liver. Hypothyroidism can lead to insulin
resistance, which can further increase triglyceride levels and
affect overall lipid metabolism [,

Many natural dietary agents, including vegetables, fruits,
herbs, and spices have been used in traditional medicines, as
non-conventional treatments, for thousands of years, but
without sufficient scientific proofs. If effective, natural
agents might lead to the development of natural and novel
drugs with low or no side effects [*l. Melissa officinalis L
(lemon balm, Lamiaceae family) is a medicinal plant has
long been used in the Iranian traditional medicine. It is an
aromatic perennial plant 1%, that has a highly branched root
system, which guarantees the plant excellent adaptive
capabilities; the upper parts of the plant perish at the
beginning of the winter, while in spring new saplings re-
emerge from the roots, it is an edible medicinal herb
belonging to the mint family Lamiaceae and the subfamily
Nepetoideae.  Melissa  Officinal ~ contains  several
phytochemicals such as phenolic acids, flavonoids,
terpenoids, and many others at the basis of its
pharmacological activities Indeed ™, flavonoid can help
with Killing free radicals 2. Sveral clinical studies have
investigated the potential pharmaceutical properties of
Melissa officinalis consumption in patients with depression,
anxiety, obesity, diabetic Type 2, and cancer [%l. This
suggests a partial protective effect of leaves extract against
cholesterol levels. By affecting the absorption of dietary
cholesterol in the intestines or by altering the synthesis and
excretion of cholesterol inhibiting enzymes involved in
cholesterol absorption or enhance the excretion of bile acids,
which can lead to reduced cholesterol levels [ 5],

2. Materials and Methods

Preparation of extract

The dried leaves of plant of Melissa Officinals were
obtained from the local market in Hilla City, Irag. The dried
plant material were coarsely powdered and subjected to
extraction, extracted with ethanol (70%) by soxhlet (61 for
24 hrs, and then the extract was placed in cotainer and put in
the oven at a temperature of 40 °C within 48 hours, the
extract was stored at 4 °C until use [*71,

Fifty (50) male rats were divided into five groups, ten for
each. Group I served as negative control and administered
orally with normal saline alone. The second group used as
positive control was treated by carbimazole (5 mg/kg /day)
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anti-thyroid drug for six weeks (€. The third group was
treated with carbimazole then plant extract (75 mg /day) 19,
The fourth group was administrated by carbimazole drug
then plant extract (150 mg/day) for six weeks 128, the fifth
group was treated by thyroxin drug (50 pg) for six week 29,
Rats body weight were measured before and after treatment,
and animals were sacrificed after 48 hours of last
administration of the drugs and plant extract. The blood was
collected from the left ventricle of the heart through heart
puncture, and the blood samples allowed to stand for 1 hour
at a room temperature and later centrifuged at 3000 rpm for
15 min to obtain serum which served in deep freez.
Hypothyroidism was stimulated by antithyroid drug called
carbimazole which is using in the treatment of human
hyperthyroidism disease [?!l. Change in the thyroid gland
functions may related to disorder in hormones synthesis was
recorded. Thyroid hormones T3, T4 and TSH were measured
by using Elisa SunLong Biotech kits (China). While lipid
profile  measurements were carried out using
spectrophotometer. Total cholesterol was determined using
Bio. Labo. S.A. kit (France).

Statistical Analysis

The statistical analysis of the obtain data was performed by
using one-way (ANOVA) which include estimation of
(Mean zstandard error) and comparison between means by
using least significant difference (L.S.D) between groups
and under probability (p<0.05) according to Statistical
Package foe Social Science (SPSS) system (version 20)(AL-
Rawi and Khalafalla, 2000) 22,

3. Results

The results showed no significant differences in the
concentrations of TSH in the third group (Carbimazole &
plant extract 75 mg/day) when compared with the first
(Normal saline alone), fourth group (Carbimazole & plant
extract 150 mg/day) and fifth groups (Carbimazole &
thyroxin drug), as showed in (figure-1). While there was a
significant decrease when compared with the second
(Carbimazole alone) group. In T3 and T4 concentrations the
results showed that there was no significant difference in the
third group (Carbimazole & plant extract 75 mg/day) when
compared with the first group, fourth (Carbimazole & plant
extract 150 mg/day), and fifth groups (Carbimazole &
thyroxin) while the results showed a significant increase
(p<0.05) when compared with second group (Carbimazole
alone), as showed in (Figure-2) and (Figure-3).
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Fig 1: Effects of alcoholic extract of Melissa officinalis leaves on the serum TSH level (Mean £ S.E), the different letters are a significant
differences at p<0.05.
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Fig 2: Effects of alcoholic extract of Melissa officinalis leaves on the serum T3 level (Mean * S.E), the different letters are a significant
differences at p<0.05.
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Fig 3: Effects of alcoholic extract of Melissa officinalis leaves on the serum T4 level (Mean + S.E), the different letters are a significant
differences at p<0.05.

Serum levels of Lipid profile

In table- 1 The results showed an insignificant differences in
the concentrations of TG in the third group (Carbimazole &
plant extract 75 mg/day), fourth group (Carbimazole & plant
extract 150 mg/day) and fifth groups (Carbimazole &
thyroxin drug) when compared with the first (normal saline
alone), while there was a significant decrease when
compared with the second (Carbimazole alone) group. The
results showed an insignificant differences in the
concentrations of TC in the third group (CARBIMAZOLE
& plant extract 75 mg/day, fourth group (Carbimazole &
plant extract 150 mg/day) and fifth groups (Carbimazole &
thyroxin drug) when compared with the first (normal saline
alone), while there was a significant decrease when
compared with the second (Carbimazole alone) group. The
results showed an insignificant differences in the
concentrations of HDL-c in the third group (Carbimazole &
plant extract 75 mg/day), fourth group (Carbimazole & plant
extract 150 mg/day) and fifth groups (Carbimazole &

thyroxin drug) when compared with the first (Normal saline
alone), while there was a significant increase when
compared with the second (Carbimazole alone) group. The
results showed an insignificant differences in the
concentrations of LDL-c in the third group (Carbimazole &
plant extract 75 mg/day) when compared with the first
(normal saline alone), fourth group (Carbimazole & plant
extract 150 mg/day) and fifth groups (Carbimazole &
thyroxin drug), while there was a significant decrease when
compared with the second (Carbimazole alone) group. The
results showed an insignificant differences in the
concentrations of VLDL in the third group (Carbimazole &
plant extract 75 mg/day) when compared with the first
(Normal saline alone), fourth group (Carbimazole & plant
extract 150 mg/day) and fifth groups (Carbimazole &
thyroxin drug), while there was a significant decrease when
compared with the second (Carbimazole alone) group.
Effect of MO on serum thyroid function in different
experimental groups.

Table 1: The effect of ethanolic extract of Melissa officinalis leaves on the sera levels of TG, TC, HDL-c, LDL-c and VLDL. (Mean * S.E)

Parameters| Triglycerides | Cholesterol HDL LDL VLDL

Groups (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
Groupl (normal saline) 83.23+3.92B | 69.4+2.42 B | 30.44+0.52 A | 58.97+1.62C | 16.64+0.78 B
Groupll (carbimazole) 125.28+12.25 A | 94.18+5.25 A | 24.88+1.70 B | 78.14+2.71 B | 25.07+2.57 A
Grouplll (carbimazole &plant extract 75 mg/day) 86.8+2.18 B 73.8+4.61 B | 32.54+3.03 A | 61.31+3.06 C | 17.4+1.21B
GroupV (carbimazole & plant extractl5 mg/day) 81.77+7.87B 68.7+5.46B | 32.75+0.67 A | 55.26+6.48 C | 16.35+0.65 B
GroupVI (carbimazole& thyroxin) 79.34+5.04 B | 67.35+2.89 B | 30.86+1.70A | 56.98+3.84 C | 15.86+1.0 B

Note: Different letters indicate the presence of a significantly differences (p<0.05).
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4. Discussion

The result in the study revealed that TSH level in second
group animals (Carbimazole alone) was elevated
significantly, while T; & T4 level were reduced when
compared with first group (normal saline alone), this result
may be due to thyroid activity which mainly regulated by
TSH, the defect in function of pituitary gland would result in
hypothyroidism 23, Carbimazole is an anti-thyroid drug has
ability to block the T3 and T4 production pathways in vivo,
or may reduce binding rate of T; and T4 with the carrier
proteins such as TBG 4. The ability of plant extract to
increasing concentrations of thyroid hormone may due to
ability of leaf extract to induce increase T4 concentration in
the blood as a result of direct stimulation of T4 synthesis in
the follicles and release in blood stream [2°1. Thyroid
hormones are essential for normal body functions including
metabolism, growth, maturation, and reproduction. Thyroid
hormone levels are controlled by feedback regulation to the
pituitary and hypothalamus, which has a primary role for
integrating thyroid function with body requirements. When
the blood level of thyroid hormone falls the hypothalamus
senses the change and secretes thyroid-releasing hormone
(TRH) [26,27]

However, increase in serum Ts concentration in third and
fourth may be due to the stimulation in monodeiodination of
T, in peripheral cells, which is regarded to be the major
process of its synthesis. Another possibility of Melissa
officinalis leaves extract can induce increase in thyroid
hormone concentrations by decrease of utilization the
thyroid hormones by the body 8, As T, is synthesized in
animals treated by Melissa officinalis plant extract increased
the concentrations of this hormone, it appears that the leaf
extract induced increase in T4 concentration which could
either be the result of direct stimulation of T, synthesis.
Some  studies suggest that Melissa  officinalis
phytochemicals in the extract, such as Caffic acid, which
can positively influence thyroid hormone production. may
stimulate an increase in T4 concentrations, potentially
through direct stimulation of T4 synthesis or by supporting
overall thyroid function [** 2°1. The mechanism, of action of
thyroregulatory role of Melissa officinalis leaf extract, and
the present findings clearly indicated that this extract is
stimulant to thyroid functions °1, Phenolic compounds and
flavonoids found in Melissa officinalis may help reduce
stress and support general thyroid health. Some studies
suggest that flavonoids can positively influence hormonal
balance, which may support thyroid function, The
mechanisms by which they might help include promoting
overall hormonal balance and improving metabolic health
[30,31]

The regulation of lipid profiles in the body involves
complex interactions between various hormones, enzymes,
and pathways. The liver produces and secretes lipoproteins,
which they are broken down in the mitochondria for energy,
influenced by hormonal signals and the availability of
substrates 21, The thyroid gland plays a critical role in the
synthesis of fatty acids and the degragation of lipids;
therefore thyroid dysfunction is often associated with weight
gain. With that results which indicate an increase in body
weight 31,

The result in the study showed a significant increase in
second group (Carbimazole alone) in lipid profile (TG, TC,
LDL-c, and VLDL-c) and significant decrease in (HDL-c)
when compared to others groups. Carbimazole an
antithyroid medication, it suppresses thyroid hormone
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production. As thyroid hormones play a crucial role in lipid
metabolism. Reduced thyroid function can lead to changes
in how the liver processes lipoproteins, potentially resulting
in lower HDL and in elevated cholesterol levels in inducing
hypothyroidism levels 34 %1, Thyroid hormones, particularly
thyroxine (T4), stimulate the expression of LDL receptors in
the liver that promote the breakdown of lipids. The reduced
levels of these hormones associated with reduced hepatic
clearance of LDL-c, which help clear LDL from the
bloodstream. LDL receptor activity declines, leading to
elevated LDL-c levels. This causes an increasing in
accumulation of TG and TC, while the HDL-c decreased [
37, elevated triglyceride levels, which can contribute to
increased VLDL production 8, Hypothyroidism can lead to
decreased HDL, which is often referred to as “good”
cholesterol because it helps remove other forms of
cholesterol from the bloodstream. Decreased in HDL-c level
might be due to increased activity of CETP (Cholesterol
ester transport protein) and lipoprotein lipase 2. The result
in the study showe a significant dicrease in third and fourth
groups in lipid profile (TG, TC, LDL-c, and VLDL-c) and
significant increase in (HDL-c) when compared to others
groups, Melissa officinalis leaf extract can regulate LDL-c,
TG and TC in humans. In addition, the potential effect of
Melissa officinalis may suppress hypercholesterolemia,
hyperlipidemia, and lipid peroxidation in the liver of rats.
These results may be related to the hepatoprotective effect
of Melissa officinalis of its phenolic compounds owing
antioxidant properties which increase the level of thyroid
hormone or the quercetin compounds in the plant, which
possess inhibitory effect on lipid peroxidation) [0 30,
Melissa officinalis has been shown to support liver function,
which is crucial for maintaining the balance between HDL
and LDL cholesterol. A healthy liver can efficiently process
and eliminate excess cholesterol, promoting higher HDL
levels. Improved liver function also enhances the body’s
ability to clear bad cholesterol [**: 421, This suggests a partial
protective effect of Melissa officinalis leaves extract against
cholesterol levels. By affecting the absorption of dietary
cholesterol in the intestines or by altering the synthesis and
excretion of cholesterol inhibiting enzymes involved in
cholesterol absorption or enhance the excretion of bile acids,
which can lead to reduced cholesterol levels 4 151 helping
in prevent LDL cholesterol from becoming oxidized, aiding
the conversion of LDL to HDL, positively influence HDL
levels (431,

Studies have indicated that Melissa officinalis may have an
inhibitory effect on enzymes involved in cholesterol
synthesis, particularly HMG-CoA reductase, the same
enzyme targeted by statin drugs used to lower cholesterol.
By inhibiting this enzyme, Melissa officinalis may reduce
the overall production of cholesterol in the liver, lowering
LDL levels in the bloodstream 14, Also, Melissa officinalis
may support the body's ability to metabolize lipids, which is
crucial for maintaining healthy cholesterol levels. By
improving lipid metabolism, the body can more effectively
remove excess cholesterol from the bloodstream, which may
help raise HDL levels. HDL cholesterol helps transport
excess cholesterol from the arteries back to the liver, where
it can be excreted or reused, thus protecting the
cardiovascular system [45: 4],

5. Conclusion
From the present data can be concluded that alcoholic
extract of Melissa officinalis leaves has a biochemical role
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in ability to succeeded in amelioration of thyroid function
towards normal level. MO possesses anti-hypothyroidism
efficacy and improves regulation of lipid profile, in
hypothyroidism disease.
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