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Summary

Melatonin hormone secretes from the pineal gland during dark period.
This study was designed to investigate the effect of daily melatonin
administration to chicks on some physiological parameters .A total of fifty
fawbro chicks of one day old were divided into two groups. The first group
was given melatonin orally at a dose of 12pug/100g body weight daily for eight
weeks and the other group was used as a control. During this experimental
work  the following parameters were studied. Daily feed and water intake, body
temperature  before and after melatonin administration with a general
observation of chick’s behaviour. Blood samples were collected weekly to
study some parameters (total red blood cells, hemoglobin content, packed cell
volume and differential leukocytic count).

The results showed that, melatonin caused a drop of body temperature
with relaxation and sleeping of chicks up to three hours after its administration.
This period was accompanied by depression of feed and water intake. Total
RBCs count, Hb, PCV, and lymphocytes were significantly increased with a
decrease in heterophil / lymphocyte ratio.

In conclusion, results of this investigation indicate that melatonin
causes calming and sleeping of chicks and improves their feed conversion
ratio.These results appear to be the first indication that melatonin does play an
important role in immunity and improvement of blood picture. These effects
were suggested to be due to the immuno — enhancing and anti-stress action of
melatonin.
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Introduction

The pineal gland is a small body lies between the cerebral hemispheres
and the cerebellum extending dorsally towards the skull .It contains a number
of active compounds (norepinephrin, serotonin, histamin, melatonin, dopamin,
ectopamin) .The pinealocytes are the chief cells of the gland for melatonin
synthesis ). These cells can actively take up tryptophan from the blood,
hydroxylate it to 5-hydroxytryptophan (SH TP) and decarboxylate it to 5-
hydroxytryptamine (SHT) or serotonin. The pineal gland is one of the richest
sources of serotonin (SHT) which serves as a precursor for the synthesis of the
hormone melatonin whose synthesis is stimulated by darkness and inhibited by
light ®. The inhibitory action of the pineal gland on thyroid function has been
studied by several investigators. Pinealectomy had been reported to depress
thyroid hormone secretion, which affect the basal metabolic rate

Beside that, melatonin is considered as an anti-cancer hormone as it
shows a marked elevation in 75% of the patients suffering from cancer after
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their recovery . Administration of tryptophan decreases the Heterophil /
Lymphocyte ratio and Albumin / Globulin ratio due to the increase in
lymphocyte number and globulin amount respectively .

The object of this paper is to investigate for the first time the role of
pineal gland and melatonin in the immunity of the body.

Materials and Methods

A total of 50 one day old chicks were used. They were divided into two
groups .The first group was received melatonin at 12pg/100g body weight
daily for eight weeks .The second group was used as a control. During the
experimental work, behaviour of the animals was observed and daily anal body
temperature before and after melatonin administration was measured. Feed and
water intake were also measured every 30 minutes up to 3 hours after
administration. Blood samples were collected weekly to study the following
parameters of blood picture : -
1- Red blood cell count (RBCs) — The haemocytometer chamber was used for
this purpose ©.
2- Packed cell volume (PCV) — The microhaematocrit method was used .
3- Haemoglobin estimation (Hb) — According to the method described by 7,
Hb was estimated by using the spectrophotometer.
4-Differential leukocytic count -Blood smears were prepared and then stained
with Wright stain to count each type of leukocyte separately. Then H/L ratio
was recorded weekly .All data were subjected to analysis of variance and LSD.

Results

Observation of birds shows that melatonin causes relaxation and
calming of animals .The sleeping state of birds lasts up to three hours and it
was accompanied by a marked depression in body temperature, feed and water
intake (table 1). The mean body temperature was 41.6°c for both groups before
melatonin administration, compared with 40.5°c and 41.6°c after one houre of
administration for melatonin and control groups respectively.

Table (2) shows that melatonin administration produces a significant
increase in the total red blood cell count , hemoglobin content and packed cell
volume .The H/L reduced significantly in the melatonin group compared with
control ( table 2).
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Table (1) -Body temperature, feed and water, intake before and after
melatonin administration for both groups

Control Melatonin

Time Body Feed Water | Body(°C) Feed Water

(Hours) (°0) intake | intake | Temperature | intake | intake

Temperature | om/bird | ml/bird gm/bird | ml/bird

0 416+ | 126+ | 50+ 141602 ] 127+ | 48+
0.1 0.02 0.3 0.03 0.3

Ya 416+ | 1.10°+ | 46+ | 41.1+0.1 | 0.80°« | 3.2°=
0.2 0.02 0.4 0.01 0.2

1 41.6°+ | 0.66°+ | 3.7+ [405°+02] 020°+ | 1.6°+
0.1 0.03 0.2 0.01 0.2

1% 416+ | 187+ | 522+ [41.1+£02 ] 032°= | 2.7°+
0.2 0.01 0.2 0.02 0.1

2 415+ | 1.74%°+ | 7.7°= [ 41.0£02 | 045+ | 5.3°«
0.1 0.02 0.5 0.02 0.3

2Y 415+ | 1.50°= | 102°+ | 41.4+0.1 | 0.70b+ | 8.0°«
0.2 0.03 0.4 0.03 0.4

3 41.6 + 129° | 11.7°+ [ 41.6+0.1 [ 098b+ | 10.2°
02 | =0.01 0.3 0.03 0.4

Figures are means = SEM. Those bearing variable subscripts are significantly
different (P <0.05).
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Table (2) —Red blood cells, Haemoglobin, packed cell volume and H/L

ratio for control and melatonin groups.

Control Melatonin
RBCs Hb PCV| H/L |RBCs| Hb | PCV | H/L
2 | (cell X | (gm/dl) | (rati (cell | (gm/ | (ratio)
8 |10'¥L) 0) X dl)
= 10'Y
L)
1 | 1.060+ | 7.1%£0.4 [22.3*[0.90% | 1.170* | 7.7° [243%+ | 0.50
0.03 +£0.6 | 0.001 | £0.05 | £0.3 | 1.0 | °+0.002
2 1 1.200% | 7.3°+0.3 | 23.2°| 0.87°+ [ 1.630° | 7.9° | 24.8%+ [ 0.46°+0
0.06 0.5 | 0.002 | £0.05 | 04 | 12 002
3 12.320% | 7.5%0.4 |23.5°|0.73% [ 2.590° | 8.2° | 25.2% | 0.41°+0
0.03 0.8 | 0.001 | £0.02 | £0.3 | 0.5 .001
4 |2.595% | 7.7°+0.4 |24.3*| 0.50* | 3.097° | 8.4° | 25.7° | 0.38%+0
0.06 0.6 | 0.002 | £0.06 | £0.5 | 03 | .003
5 | 2946 | 8.0°0.5]252] 039 | 3269 ] 87 | 263 | 030
+0.08 340. | %£0.00 | °+0.05 | ®+0. | ®+0.5 | ®+0.002
6 1 4
6 | 3246 | 83402261 035 |3.766 | 89 | 269 | 027
340.08 40. | %£0.00 | °+0.07 | °+0. | ®+0.7 | ®£0.002
5 3 2
7 | 3316 | 8502|266 | 033 |3.840 | 93 | 278 | 0.25P
40.06 40. | £0.00 | °£0.05 | °+0. | ®+0.3 | +0.001
4 3 2
8 | 3.468 | 88°+03 270 | 028 [3.948 | 9.6 | 282 | 022
340.07 340. | %£0.00 | °+0.06 | °+0. | ®+0.4 | ®+0.003
3 9 4

Figures are means + SEM. Those bearing variable subscripts are significantly
different (P <0.05).

Discussion

The calming and sleeping state of birds are mainly due to the central
effect of melatonin which produces changes in electroencephalograph pattern
and reduces body temperature ®). The level of melatonin hormone shows a
circadian rhythm in both its organ of secretion, the pineal gland and blood. Its
peak during the hours of night may be responsible for the suppression of feed
and water intake for the same reason mentioned above ©. Depression of feed
intake by melatonin depress the plasma glucose, protein and cholesterol
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level'?. A significant depression of blood glucose during dark period had been
reported 'Y, On the other hand , low plasma protein level may be attributed to
high rate of protein synthesis by cells. Macfarland etal''*’ found a significant
decrease of total protein level in birds reared in dark places .The significant
depression of plasma cholesterol explain the inhibitory role of melatonin
hormone either on cholesterol absorption from GIT or its synthesis by cells (13),

Inspite the depression of feed intake by melatonin, ' reported a
marked improvement in body weight and feed conversion ratio of chicks. This
result may be attributed to the stimulatory effect of melatonin on nutrient
absorption from intestine and their utilization by cells in the body.

Complete blood picture and differential cell count from an individual
can provide a thorough evaluation of the health and immunological status of
that animal respectively. Melatonin administration produces a significant
increase in total red blood cell count, hemoglobin content and packed cell
volume. This might be due to the effect of melatonin on thyroid gland
function'”. Thyroid hormones are very well known for their effects on
metabolic rate and increasing oxygen demand by tissues > 19 Sturkie (7
reported that more than 30% of blood serotonin is stored in lymphocytes which
explains the elevation of lymphocytes after melatonin administration . There is
an adverse relation between lymphocytes and heterophils and therefore , the
increase of the former one decreases the later one '®'It was concluded that low
H/L ratio in chickens can be used as a criterion for selection of high immune
response '

As tryptophan represents the precursor of melatonin synthesis and its
administration causes a marked elevation in lymphocyte number and globulin
amount . This provides a good evidence that melatonin does play a very
important role in immunity. Moreover, (7 suggested that the pineal may
contribute to immuno — component cells by the presence of IgA like substance
in it.

Thus, the results of this study and our previous studies on this subject
seem to be the first one which indicate the important role of pineal gland and
its hormone melatonin in maintaining the internal environment of the body .We
conclude that this hormone acts as an immuno — enhancing and stress —
suppressor to keep and maintain body environment.
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