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Abstract

Background: The pineal neurohormone namely
melatonin regulates the bodily endocrine glands
including thyroid gland, by controlling the
function of pituitary gland.

Objective: To study the effects of different doses
of dietary melatonin (as antioxidant) on male
rat's thyroid, "histologically".

Methods. Melatonin was supplied to adult
Wister albino rats, for successive 14 days. Rats
were divided into 6 groups. Group | was the
control. Group 11, 111, IV, V and VI were given a
daily dose of 125, 250, 500, 750 and 1000 ug /
kg body weight, respectively. After last day of
treatment, animals were killed under effect of
anesthesia and thyroid gland was taken for
histological study.

| ntroduction

Melatonin is the principa pineal
neuro-hormone @. It regulates every
bodily hormone by regulating the
function of pituitary in a rhythmic
manner . The free radica theory of
damaging events concluded that any
stress process is caused by free radical
oxidative agents, and this fact has been
well investigated within the context of
oxidant/antioxidant ~ balance @,
Melatonin is at the top of many dietary
antioxidants; such as vitamin E,
glutathione and strawberry extract.
Antioxidants from food sources appear
to be promising for prevention of most
stressful events .

Thyroid gland is an important
member in the endocrine system, and
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Results: The results showed no significant
effects on thyroid with the regarded as normal
therapeutic  dosages, whereas dignificant
damaging effects were seen with the higher
doses.

Conclusion: Dietary melatonin has no bad
effect on adult rat's thyroid within therapeutic
doses, but it had highly damaging changes in
large doses.
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its diseases can lead to serious
consequences for human health © & 9,
hence the study of protective role of
anti-oxidative agent (such as melatonin)
is continuous and could provide a new
strategies for the management of many
important  thyroid related diseases,
which might be extremely useful in the
context of endocrine-therapy and
pharmacology planning in favor of
human wellness "),

Materials and methods
Adult male Wister albino rats, 48 in
number, were used in this work. They
were kept in an animal room, with a
temperature ranging between 20 -24 C°,
the light - dark cycle was 12:12. They
fed a control pellet diet with free access
to food, except for one and haf hour
prior to melatonin containing meal.
Dietary melatonin was provided as a
single daily dose, 2 hours prior to
sundown. Water was offered ad
libitum.
Animals were divided into 6
groups, each consisting of 8 rats. Group
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| was the control: rats were provided
with the same type of drug containing
meal, but no drug was added (placebo),
though, they were also deprived from
food one and half hour prior to the time
of treatment as other groups. Group II,
[, 1V, V and VI were given dietary
melatonin as a single daily dose of 125,
250, 500, 750 and 1000 pg/kg body
weight, in sequence, mixed with their
food, for fourteen successive days. In
this study the doses of drug was
regarded to be given in a low or high
dose according to previous studies @ °
10 & 11)

After the last day of treatment, all
animals were killed by dissection under
effect of diethyl ether. The whole
thyroid gland was removed, separated
from the surrounding connective tissues
under a dissecting microscope, weighed
by an electric sensitive balance and
used for paraffin section, using Bouin's
solution for fixation and (Haematoxylin
& Eosin) for staining *?, then 5 serial
sections of 3 pum thickness from the
mid- part of the organ were studied by
light microscopy.

Histological study was done both as
descriptive and morphometric. The
morphometric analysis was estimated
by using Zeiss Integrating Micrometer
— disk Turret | of 25 point - system,
used on a light microscope: which
measures the relative surface area by
counting the points superimposed
through a disk put on the microscopic
eye piece during slide examination, so
the number of these points positively
related to the relative measurement of
the surface area *# ¥, the total points
falling on each thyroid follicles wall, as
well as lumen, were calculated. From
each section 5 fields were taken
randomly  examined a 150X
magnification. All the values were
taken as mean £ SD of 8 rats. The
significance of difference between each
of treated groups and its control was
evauated by student —t —test (15).

Results

Descriptive  and  morphometric
studies for al groups were done, as
follows:

Body weight: There was no
significant effect on the over al body
weight (P>0.05) as shown in (table 1).

Thyroid weight was not affected
significantly in group I, IlI, and 1V
whereas it was significantly affected
(increased) in group V and V1 (table 2).
Morphometric results:

(1) The number of points
(superimposed through the Micrometer
— disk Turret) overlying the epithelial
wall of the acini (follicles), was
significantly unaffected till the dose of
500ug/kg, then it was significantly
decreased at the dose of 750ug/kg, and
a great increase was clear at group
received 1000 pg/kg (Table3).

(2) The number of points
superimposed on the lumen of the acini,
followed an opposite manner to that of
thewall (Table3).

The descriptive histological result:

Cells of the epithelia wall of
thyroid acini, in the groups treated with
125, 250, and 500ug/kg were amost
very similar to those of the control
group; so each acinus was bound by a
single layer of specialized thyroid
epithelium which rest on a thin
basement membrane and enclosed a
lumen filled with thyroid colloid (a
pink staining homogenous material).
Some acini had sequamous epithelium;
other acini had cuboida or low
columnar epithelium in the same given
area(Fig.1).

In groups received 750 pug/kg dose,
cells were seen commonly as flattened
sequamous epithelium lined the acini
which were filled by pink thyroid
colloid with no vacuoles at the
peripheries of their lumens between the
colloid and epithelial cells (Fig.2).

The group treated with 1000 pg /
kg dose: The thyroid acini were viewed
with thickened basement membrane.
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There was abundance in the number of of colloid and the edges of the colloid
thyroid epithelial cells and they were scalloped (Fig.4).

appeared to be taler (Fig.3). The acini

were looked smaller with less amount

Figure 1: Thyroid tissuesin control group of
malerat H& E stain X100

Figure 2: Thyroid acinusin malerat treated with 750ug/kg melatonin. The
epithelial acinar cellsarethin and almost sequamous (arrow), H& E stain X100
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Figure 3: Thyroid tissuesin malerat treated with 1000pg/kg melatonin: edges of
colloid are scalloped (arrow), H& E stain X100

Figure4: Thyroid acinusin malerat treated with 1000ug/kg melatonin: the
columnar epithelium rest on thick basement membrane (arrow), H& E stain
X400
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Table 1: The effect of dietary melatonin on body weight (Grams) of 8 wk old malerats.

dose of Daily melatonin | Body wt of ratsat 1*| Body wt of rats at last
(Wkg) body weight day of experiment day of experiment
Control 343.00+£2.9 423.71+5.1
125 345.00+3.9 416.11+4.6 NS
250 343.25+2.9 425.24+5.1 NS
500 346.00+£2.8 413.06+4.9 NS
750 345.25+4.6 418.25+9.7 NS
1000 345.50+5.1 416.57+8.2 NS

-Results were expressed in mean + SD of 8 rats.
-All differences were statistically not significant =NS,
(P>0.05) when compared with its control .

Table2: Effect of melatonin on thyroid weight of adult malerats.

Daily dose of melatonin Thyroid weight at autopsy
(Hg/kg body weight) (mg)
Control 19.14+2.33
125 20.17+3.17 NS
250 21.09+3.09 NS
500 19.18+2.98 NS
750 24.13+4.46*
1000 25.16+5.13**

-Results were expressed in meant SD of 8 rats
-The difference of each dose group was statistically significant when compared
with its control (* P<0.0003; ** P<0.0001; NS not significant).

Table3: Number of points (seen through the Micrometer —disk Turret)
overlying the thyroid acini wall and lumen of adult ratstreated with dietary
melatonin (in unit area of 0.0025mm?2).

Daily dose of Points on thyroid acini Points on thyroid acini
melatonin in pg/kg wall lumen

body wt

Control 14.18+1.14 8.86+1.22
125 14.91+1.41 NS 9.41+1.32 NS
250 14.26+1.21 NS 0.35+1.24 NS
500 14.67+1.12 NS 9.21+1.33 NS
750 11.27+1.22* 12.24+1 .24***
1000 21.11+41.13** 6.12+1.14***

-Data were expressed as mean = SD of 8rats.
-When any dose-group was compared with its control, the differences were
statistically significant (* P<0.00004;** P<0.00001; *** P<0.001

NS= non significant).
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Discussion

There were no changes in the body
weight of rats in al groups, this might
be explained by the fact that exogenous
melatonin causes no effect on the
overall body weight in rats &1 This
is probably because the food intake in
rats does not affected by melatonin
administration . The effect of
melatonin on thyroid tissues could be
explained by the fact that melatonin
acts through specific receptors in al
body tissues Once melatonin
reaches any bodily tissue it exerts its
action immediately, and melatonin has
a dose — dependent physiologic action
(29 sp this is why in the low doses 125,
250 and 500ug/kg, no significant effect
was noticed, while with higher doses
750 and 1000 pg/kg there was an
obvious histologicak  modification
which  leaded certanly to a
physiological disturbance, because the
function of thyroid acini, is determined
from its size, height of the lining
epithelium and the amount of its colloid
(&9 Those results could be explained
by the fact that melatonin has damaging
effects only when it is administered in
high doses & 2D,

The thickening of the basement
membrane could be resulted from the
increase in production of
fibrocollagenous tissues, since
melatonin hormone has special effect
on fibroblasts #* 2 which are the
active collagen — secreting cells and the
basic forming cells of the connective
tissues .

The group treated with the dose of
750ug/kg has the histological figure
very sSmilar to that of the
hypothyriodism; i.e. large acini lined by
a layer of amost flattened sequamous
glandular  cells, together  with
abundance of colloid which are known
histol opathl ogical features of
hypothyroidism, and a decrease in the
thyroid secretion level & ° & © The
cause for that hypothyroidism might be

the vast stimulation of thyroid gland by
that high dose of melatonin which
stimulated the hypothalamic- pituitary-
thyroid axis, thence a large quantity of
thyroid hormone especialy thyroxin
was secreted and accumulated within
the thyroid acini that gave a view quite
similar to thyroid hypofunction status ©
&9 In group V and VI (table 2): in
both groups the gland weight was
increased adthough they showed
different histologica picture, which
could be explained by the fact that any
thyroid disorder may induces its
enlargement  whether  there s
gypothyroidism or hyperthyroidism * &

The shrink and regression in the
amount of thyroid colloid was so clear
at dose of 1000pg/kg, that might be
discussed by the fact that melatonin
over dosage may stimulate the anterior
pituitary to produce thyroid stimulating
hormone (TSH) which leads to massive
stimulation of thyroid gland to secrete
its hormones, mainly thyroxin (T4) and
tri-iodothyronine (T3), so this would
give the histological appearance very
similar to thyroid tissues of group VI
(8). The acini were looked smaller with
less amount of colloid and the edges of
the colloid were scalloped (Fig.4)
indicating an active reuptake of thyroid
secretion (5). All the destructive and
damaging effects could be due to
sustained time of treatment, because the
effect of melatonin may differ with
duration of administrated course ®?. In
this study the doses of 125, 250 and
500pg/kg were regarded as therapeutic
doses since no destructive effects were
highlighted with those doses, and it is
well documented that any drug would
be considered to be given within
therapeutic dose if that dose has no bad
effect ®% 2 _|n this study the doses of
drug was regarded to be given in a low
or high dose according to previous
studies (8,9,10, & ll)'
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