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Effects of Alcoholic Extract of Myrtus communis L. on the Hypothalamic-
Pituitary-Thyroid Axis in Rats
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Background: Myrtus communis leaves have the potential to affect thyroid hormone functions.
Objectives: In this study, the effects of hydroalcoholic extract of M. communis on the hypothalamus-pituitary-thyroid axis and histological 
changes were studied.
Materials and Methods: In this experimental study, 40 male rats were divided in 5 groups (n = 8): control, sham, and three experimental 
groups which received the extract of M. communis leaves in a minimal (0.75 mg/kg), Medium (1.5 mg/kg) and maximal amounts (3 mg/
kg), respectively. At the end of the 15th day blood samples were collected to measure triiodothyronine (T3), thyroxine (T4) and thyroid-
stimulating hormone (TSH) and to study thyroid gland tissue
Results: Serum levels of T4 and TSH in groups receiving maximum dose of the extract showed a significant decrease compared to sham 
group (P < 0.05).
Conclusions: It is probable that some compounds in the alcoholic extract of M. communis leaves may be cause changes in serum TSH 
concentration and thyroid hormones.
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1. Background
Thyroid hormones are known as catabolic hormones 

involved in regulating a wide range of metabolic pro-
cesses. Naturally, numerous food and environmental 
factors can also be involved in the biosynthesis and me-
tabolism of thyroid hormones [1]. Myrtus communis L. 
commonly named as myrtle is a wild evergreen plant, 
found mainly in the central and southern parts of Iran. 
M. communis L. is from Myrtaceae family, species of 
Myritiflora and a Rosidae subclass. M. communis leaves 
contain various chemical compounds such as tannins, 
flavonoids, saponins and unsaturated fatty acids. The 
percentages of chemical compounds in M. communis 
are as follows: 1, 8-cineol (18.2%), linalool acetate (16.3%), 
myrtenyl acetate (14.5%), linalyl acetate (6.7%), alpha-ter-
pineol (6.5%), alpha-pinene (6.4%), geranyl acetate (5.5%), 
limonene (3.4%), geraniol, neryl acetate and methyl eu-
genol (between 1 and 2%) and also a little amount of vi-
tamin C [2]. This plant has been used as medicine, food, 
and spice since long ago. In traditional medicine its 
fruit has been used to treat infectious diseases and the 
leaves have been prescribed as a wound antiseptic, anti-
inflammatory, cathartic, hypoglycemic, mouthwash, 
and a treatment for urinary tract diseases [3].

2. Objectives
Regarding the unique properties of the thyroid gland 

in the production and secretion of thyroid hormones 
and the mechanisms that control it and also the diversity 
of the ingredients found in this plant, we decided to ex-
amine the possible effects of alcoholic extract of M. com-
munis leaves on the hypothalamic-pituitary-thyroid axis 
(HPT axis) and body weight in laboratory animals during 
the study period.

3. Materials and Methods

3.1. Animal Experiments
In this experimental study, used 40 adult male Wistar 

rats weighing approximately 200 ± 20 g. All the study 
procedures on animals were conducted in compliance 
with ethical codes. To get the animals adapted to the test-
ing environment.

Extraction method: First in spring M. communis leaves 
were collected from Zarjan district of Fasa, Iran. After 
the genus and family were confirmed by a botanist, the 
leaves were washed and dried in shade (Figure 1). Con-
sidering the values of LD50 (lethal dose, 50%) and the fact 
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Figure 1. Aerial Parts of Myrtus communis L

that the aqueous extract is more toxic than the hydroal-
coholic one, the latter was used in this study [4]. Six hun-
dred grams of the leaf powder were mixed with 500 mL 
of distilled water and ethyl alcohol 96% in the ratio of 1:1. 
Then the mixture was stirred in a shaker for 48 hours in 
the dark. After that the contents of the flask were passed 
through filter papers and then were poured into a vacu-
um rotating vaporizer machine at 50˚C. The concentrat-
ed extract was then poured into sterile Petri dishes and 
was oven dried at 40˚C. The dried powder was then col-
lected and mixed with distilled water at concentrations 
of 0.75, 1.5 and 3 mg/mL [5].

3.2. Experimental Design
The rats were divided into five groups as follows (n = 8):
Group I: The control group (rats of the group under-

went no stress such as injection, oral gavage and etc).
Group II: The sham rats in this group were daily given 

0.2 mL of distilled water by gavage.
Group III: The experimental group consisted of three 

subgroups which were given different amounts of alco-
holic extract of M. communis leaves with 0.75 mg/kg/day.

Group IV: 1.5 mg/kg/day and Group V: 3 mg/kg/day for 15 
days by gavage.

At the end of 15th day, the weight of the rats was mea-
sured and then the rats were anesthetized by ether and 
blood sampling from the heart was done. Blood samples 
obtained from each rat was centrifuged at 4,000 rpm 
for 15 minute to separate the serum from the clot. Then, 

samples were kept at the temperature of -20˚C until hor-
mone measurement.

3.3. Histological Studies
Using surgical scissors, the skin under the jaw was cut 

out and the thyroid gland was removed from the sur-
rounding tissues. After washing with saline, the thyroid 
glands were transferred to coded containers with 10% 
buffered formalin. After 24 hours, this formalin was re-
placed with 10% buffered formalin and was stored in 
a refrigerator until histology operation. After routine 
histological operations, cross section and staining were 
done with hematoxylin and eosin; finally, the samples 
were evaluated by light microscope with a magnification 
of 100x [4, 5]. To measure the level of thyroid hormones 
by radioimmunoassay and RIA device (10227 Prague10 
Czech, ImmunoTech) and a radioimmunoassay kit (Pars 
Azmoon) were used. Dlaplus LOT: MC1A5 was used to eval-
uate the intra and inter-test variation coefficient of triio-
dothyronine (T3) and thyroxine (T4) levels.

The mean values (mean ± SD) of measured thyroid hor-
mones concentrations in different groups were statisti-
cally analyzed by one way ANOVAs and Tukey test. Statisti-
cal analysis was performed by using SPSS-11.5 (P < 0.05).

4. Results
The effect of alcoholic extract of M. communis leaves on 

body weight in rats treated with the extract shows; there is 
not a statistically significant difference between sham and 
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Table 1. The Comparison Between Effect of Different Doses of Myrtus communis on Weights and Parameters of Thyroid Function

Control Sham 0.75 mg/kg 1.5 mg/kg 3 mg/kg

Weight, g 217.62 ± 5.9 215.9 ± 5.65 206.25 ± 7.3 204.75 ± 7.4 203.37 ± 8.34

T3, ng/dL 58 ± 1.62 56.5 ± 2.33 53 ± 1.75 50 ± 4.92 48 ± 2

T4, µg/dL 2.29 ± 0.3 2.08 ± 0.4 2.07 ± 0.3 2 ± 0.4 1.4 ± 0.3 a

TSH, ng/mL 0.14 ± 0.06 0.14 ± 0.04 0.13 ± 0.06 0.12 ± 0.04 0.09 ± 0.02 a
a  Indicates a significant difference (P < 0.05) between the experimental groups and control and sham group.

control and others groups (Table 1). Regarding the effect of 
different doses of alcoholic extract of M. communis leaves 
on thyroid-stimulating hormone (TSH), a significant re-
duction was seen in the group receiving 3 mg/kg/day of the 
extract compared to the control and sham groups; howev-
er, this reduction was not significant in groups receiving 
1.5 mg/kg/day and 0.75 mg/kg/day (Table 1). When examin-
ing the effect of different doses of alcoholic extract of M. 
communis leaves on T4. It was found that only the group 
receiving 3 mg/kg/day of the extract showed a significant 
reduction in this hormone in comparison to the control 
and sham groups (P = 0.01) (Table 1).

No significant differences were noticed in T3 concen-
tration in rats treated with ethanol extract of the leaves 
of M. communis compared to control and sham groups 
(Table 1).

4.1. The Impact of M. communis Leaf Extract on Thy-
roid Tissue Changes

Statistical results from this study indicate that thyroid 
histomorphology including changes in thickness of hya-
line membrane vessel wall, did not show any necrotic fol-
licles, signs of inflammatory response or necrotic cells in 
the follicles. Also regarding the studies on thyroid tissues 
no differences were observed in different groups and 
doses.

5. Discussion
According to the results of this study, different values of 

M. communis leaf extracts had no effect on body weight. 
The values of the TSH and T4 hormones in the experi-
mental groups receiving 3 mg/kg/day of the M. communis 
leaf extract showed a significant decrease compared to 
the control and sham groups. But the value of T3 did not 
show any significant change. M. communis leaf extract 
contains various phenolic compounds and also vitamin 
C that have anti-obesity properties and are irritants to 
dopamine in the nervous system and thereby they re-
duce the appetite and prevent weight gain [6]. Since car-
vacrol is one of the main constituents of M. communis, 
it increases the activity the pentose phosphate pathway 
which in turn, provides the energy needed for lipogen-
esis [2]. Therefore, it was reasonable for us to expect an 
increase in body weight during the experiment. However 
this did not happen which might be due to the short du-
ration of the study. As M. communis leaf extract is rich in 

polyphenolic compounds such as tannins, it is able to in-
hibit mono amino oxidase enzyme (MAO) and in this way 
it can interfere in the action of neurotransmitters in the 
brain. The use of MAO inhibitors in rats can change TSH 
release patterns, resulting in decreased transport of io-
dine [6, 7]. Thyroid MAO enzyme is involved in the biosyn-
thesis of thyroid hormones due to its ability to produce 
hydrogen peroxide [8].

When MAO is inhibited, the concentration of potent 
neurotransmitters such as dopamine increases which ex-
ert their inhibitory effects on the release of TSH stimula-
tion via thyrotropin-releasing hormone (TRH) [9].

Dopamine neurotransmitter suppresses intracellular 
Ca2+ concentration. Ca2+ ion is essential in the metabo-
lism of iodine in the thyroid gland and is also involved in 
the oxidation of I2. Studies have shown that TSH needed 
sufficient amount of I- to inhibit the hydrolysis of thyro-
globulin (to produce T4 and T3). Apparently, by the sup-
pression and removal of Ca2+ ions, dopamine reduces 
the concentration of these ions in thyrotrophic cells and 
thus decreases TSH synthesis [10]. By binding to D2 recep-
tors, dopamine inhibits adenylate cyclase which leads to 
the prevention of cAMP and the reduction of TSH gene 
transcription and the inhibition of its secretion. As a re-
sult, TSH cannot act on its target cells; thereby a reduc-
tion in T4 secretion occurs [11]. Other compounds such as 
cineol present in M. communis leaf extract can inhibit the 
enzyme acetylcholinesterase and thereby can increase 
the level of acetylcholine and by inhibiting the indirect 
effect of GABA on TSH secretion, can prevent the secre-
tion of this hormone from the hypothalamus and subse-
quently can decrease TSH and T4 [12].

M. communis leaves contain various chemical compounds 
such as tannins, flavonoids, saponins and unsaturated 
fatty acids. In vitro, flavonoids are able to increase iodide 
uptake and expression of sodium iodide symporter (NIS). 
Flavonoids are phenolic polyhydroxy compounds which 
are not only able to modulate NIS and thyroperoxidase as 
a key enzyme in the biosynthesis of thyroid hormones but 
also have anti-proliferative properties. Goncalves et al. [13] 
showed that the consumption of flavonoid rutin led to a 
decrease in serum T3 and T4, without changes in TSH and 
could significantly increase hypothalamic, pituitary and 
brown adipose tissue type 2 deiodinase. This could also 
end in a decrease in the activities of liver type 1 deiodinase. 
Rutin treatment also significantly increases thyroid iodide 
uptake possibly by increasing NIS expression, which may 
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be secondary to increased TSH response and may be due 
to increased expression of TSH receptors. Therefore, flavo-
noids are able to increase thyroid iodide uptake with no 
specific changes on thyroid functions. In a study, De Souza 
Dos Santos et al. [14] showed that flavonoids can reduce 
thyroperoxidase activity and thus increase TSH, leading 
to goiter that it is more common in children. Flavonoids 
can facilitate the tissues access to thyroid hormones either 
by inhibiting the activity of deiodinase or by removing T4 
from transthyretin. Catalases and flavonoids in the leaves 
of M. communis have antioxidant properties. Thyroid hor-
mones increase metabolic activities and subsequently in-
crease oxygen consumption which will therefore result in 
oxidative stress, noradrenaline oxidation; reactive oxygen 
species (ROS) and hydrogen peroxide are produced during 
normal metabolism. The results of the study supported 
the idea that flavonoids and catalases present in M. com-
munis leaves were effective in protecting against oxida-
tive stress resulted from the action of thyroid hormones 
because of their antioxidant properties [15]. As the plant 
contains a high diversity and variety of ingredients each 
of which can be responsible for its physiological and phar-
macological effects, it is not possible to express the mecha-
nisms of these effects with ultimate certainty.
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