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INTRODUCTION 
The neuro-hormone explicitly melatonin is secreted by 
the pineal gland, with a climax at night.[1-3] The main 
central immune system organ;[4] namely thymus gland is 
well documented to be functioning under melatonin 
control.[5-7] Thymus gland is consisted of lymphatic as 
well as connective and fatty tissues.[8] The connective 
and fatty tissue bulk, within thymus, increases with age 
and with any deleterious event. This increase in the bulk 
of those tissues is on the regard of lymphatic tissues, 
since they proportionate adversely.[9-11]   

MATERIALS AND METHODS 
Adult male Wister albino rats were used in the instant 
work. They were 24 in number. They were put on the 
temperature of about 22±2, with light-dark cycle of about 
12:12. They were provided with water ad libitum; and 
fed a controlled diet freely, except for two hours prior to 
melatonin supplement. Dietary melatonin was provided 
as a single daily dose mixing with the food, two hours 
prior to sunset.[12, 13]  Animals were divided into 6 
groups, each consisting of four rats. Group I was the 
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control: rats were fed the similar type of melatonin 
containing meal but with nothing added (placebo), 
however, they were also prevented from food for 2 hours 
before the time of melatonin supplement, just like   the 
other groups. 

Group II, III, IV, V and VI were given dietary melatonin 
as a daily dose of 125, 250, 500, 750, and 1000µm/kg 
body weight respectively for 30 successive days. The 
melatonin used in this study was n- acetyl 5- 
methoxytryptamine (melatonin) tablets, from NATURES 
BOUNTY INC, bohemia NY 11716 and USA. After the 
last day of melatonin supplement all animals were 
dissected under effect of anesthesia diethyl ether at the 
same day. 

The left lobe of the thymus was removed and investigate 
to study the histopathological changes might see in the 
connective tissue constituent within thymus gland, in 
each group of animals using (haematoxylin and eosin) for 
staining and paraffin for embedding. For each rat 6 serial 
sections of 4 µm thickness were examined from the 
middle part of the lobe.[6, 14]   

Histopathological study was done, using light 
microscope. Morphometric as well as descriptive studies 
were done. 

The morphometric analysis was estimated by using Zeiss 
Integrating Micrometer–disk Turret I of 25 point system, 
used on a light microscope, the total points falling on 
surface area occupied by the connective tissue were 
estimated. From each section 5 fields were taken 
randomly examined at 150X magnification.  

Fibroblasts and fibrocytes cells were studied done by 
using objective micrometer used a light microscope by 
which a distance of 10 µm could be estimated, hence, the 
average cell diameter of the thymic fibrocytes and 
fibroblast as well as the diameter of their nuclei were 
calculated.[6, 9] 

All the values were taken as mean ± SD of 4 rats. 
Whenever a difference was present between each of the 
treated groups and its control, the significance of that 
difference was evaluated by student  t – test.[15]  

RESULT 

The descriptive results  

Microscopically examination of all treated groups, in 
comparison with the control group (Fig. 1), illustrated the 
increase in the connective tissue bulkiness appeared  
clearly in group IV and V (Fig. 2), while in group VI; the 
whole organ was appeared consisted of connective and 

fatty tissues, with some scattered patchy small areas of 
loose lymphatic tissues (Fig. 3).  
 

 

Figure 1. Thymus tissue in 8 weeks old male rat 
(control), H&E stain, X 40. 
 

 

Figure 2.Thymus tissue in 8wk male rat of group 
IV, thickened septa (arrow), H&E stain, X 40. 

Those connective tissues seemed to be hyper vascular 
than usual, since numerous, dilated blood vessels seen 
within those connective tissues (Fig. 4).  
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Fibrocytes cells were the dominant type of connective 
tissue cells in the control group I. these cells were small 
cells having spindle shape with few cytoplasmic 
processes, small dark elongated nucleus, acidophilic 
cytoplasm (Fig. 5). In group II, III, IV, V, and IV the 
fibroblasts were the foremost; they were larger than 
fibrocytes, having abundant basophilic cytoplasm, 
irregular processes, large vesicular pale nucleus (Fig. 6).  

Morphometric results  

 

Figure 1. Thymus tissue in 8 wk old male rat of 
group VI, thickened septa (arrow), H&E stain, X40. 

 

Figure 4. Thymus tissue in 8 wk male rat of group 
IV, blood vessels (arrows), H & E stain, X 400. 

In all melatonin - treated groups of rats; there was 
significant increment of surface area occupied by the 
connective tissue septae (table 1). 

The average widest cell diameter of thymic fibroblasts 
and fibrocytes as well as their nuclear diameter in µm, 
were increased in all treated groups.  
 

 

Figure 5. Thymus tissue in 8 wk male rat of group 
V, Fibrocytes (arrows), H & E stain, X 400. 

 

Figure 6. Thymus tissue in 8 wk male rat of group 
IV, Fibrocytes (arrows), H & E stain, X 400. 
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Though, the increase was positively related to the dose of 
melatonin, accept for the last group VI; where these cell 

and nuclear dimensions was all regressed (table 2). 

 
Table 1. The average diameter of fibroblasts and fibrocytes and their average nuclear diameter in µm. 

Daily dose of 
melatonin in µg/kg 

body wt 

Fibroblast 
diameter 

in µm 
 

Fibroblast Nuclear 
Diameter 

in µm 

Fibrocytes 
diameter 

in µm 
 

Fibrocytes Nuclear 
diameter 

in µm 

Control         13.4±1.9           5.52±0.17         10.3±0.9                  3.13±0.13 

125 14.5±1.7*  6.12±1.21*   10.7±1.9NS    3.14±0.24NS 

250 15.1±1.9*   6.54±0.13**         10.9±1.8* 3.20±0.11* 
500 15.7±2.1* 6.11±0.17*         11.4±1.9 3.22±0.18* 
750  16.4 ±2.0*          7.05±1.13*         11.8±2.1* 3.25±1.12* 

 1000   17.2±2.4**  7.43±0.42** 12.1±2.5* 3.26±0.41* 

- Data were expressed as mean ± SD of 4 rats. 

When each treated group was compared with the control, the significance was as follows:  

- (* P<O.03;** P<0.001; NS: not significant). 

Table 2. Number of points overlying the connective tissue septae of thymus in adult rat treated with dietary 

melatonin (in a unit area of 0.0025 mm²). 

Daily dose of melatonin in µg/kg body wt Average septal connective tissue thickness in  µm 

Control                                 4.11±0.18 
 125   4.76±0.23 NS 
 250                                 5.16±0.12* 
 500                                 5.22±1.18** 
750  7.53±0.13* * 

  1000   4.91±0.51*** 
-Data were expressed as mean ± SD of 4 rats.  

-When any dose-group was compared with its control, the difference was statistically significant (* P<0.05, ** P<0.03, 

***P < 0.001, NS=Not significant).  

DISCUSSION 

The reason for choosing rats in the instant work, to study 
the connective tissue response, within the central immune 
organ; namely thymus gland, was planned because rats 
immune system is the most similar one to that of human, 
than that of other animals even mouse.[15] This ongoing 
study was attended for evaluation of melatonin effect on 
size of the connective tissue; because, regulation of its 
amount is very important for the thymic function 
welfare.[2,17] The connective tissue bulk is adversely 
proportionate to the lymphatic tissue bulk within the 
thymus.[2,18] The body normally start to raise vastness of 
the connective tissues and fatty tissues against favor of 
lymphatic tissues containing within thymus gland, soon 
after puberty, otherwise, many abnormal immune 

problems might be initiated, which could be fatal, such as 
autoimmune diseases .[2, 17, 18]   

Fibrocytes cells were the dominant type of connective 
tissue cells in the control group. They were identified 
from their appearance; looking relatively smaller cells 
having spindle shape with few cytoplasmic processes, 
small dark elongated nucleus, acidophilic cytoplasm, and 
these are the quiescent cells. On other hand; the type of 
connective tissue cell seen in the treated groups, was the 
fibroblasts; they were identified by the followings: they 
were larger than fibrocytes, having abundant basophilic 
cytoplasm, irregular processes, and large vesicular pale 
nucleus.[1, 2, 6]  

The cause of the significant increase both in cell diameter 
and nucleus diameter could be due to the increase in the 
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activity of these cells,[2, 6, 17, 18] and it is well known that 
the physiological condition of these cells are determined 
by their biological appearance, thus, they are regarded as 
active and over functioning whenever they are larger 
with pale large nuclei, whilst  they are considered to be 
non-dynamic and biologically non active whenever they 
have relative smaller size with somewhat dark small 
nucleus.[14 ,19, 20, 21] 

These findings could be described as; the melatonin 
might affect the fibrocytes and the fibroblasts directly 
through the melatonin receptors find normally in all body 
cells and tissue and/or indirectly through the well-known 
effect of melatonin as the main director of all types of 
immunity.[12, 23, 24, 25] 

The significant effect on average diameter of nuclei of 
fibrocytes and fibroblasts, may give the view that 
melatonin could affect most of the cell activities, since 
the nucleus is well known to be the hub director of the 
cell.[6, 26, 27, 28] 

This stimulation effect of melatonin could be the main 
cause of the increase in the connective tissues thickness.   

These results in the instant study could give the 
impression that the hormone melatonin might be helpful 
and has beneficial effect on body immunity in its small, 
therapeutic and normal dosage, while it has a clear 
harmful and adverse effect on immunity in its over 
dosage.[29-32]  

The dilated blood capillaries seen in this study, is due to 
the well-known vasodilatation action of melatonin.[33] 

REFERENCES 
1. Standering S, Ellis H, Healy J C, Johnson D, and 

Williams A. Pineal gland in GRAY’S Anatomy. Thirty–
ninth Editions: Elsevier Churchill Livingstone, 2005; 
p384-385. 

2. Junqueira LC, Caneiro J, and Kelley RO. Immune 
system in basic histology, 10th Ed. Lange Medical 
book. 2003; p:102-247. 

3. Jan JE, Reiter RJ, Wasdell MB, Bax M. The role of the 
thalamus in sleep, pineal production, and circadian 
rhythm sleep disorders. J of pineal Res 2009;46:1-7. 

4. Hanabuchi S, Ito T, Park WR, Watanabe N, Shaw 
JL, Roman E, et al. Thymic stromal Lymphopoietin-
activated plasmacytoid dendritic cells iduce 
thegeneration of FOXP3+regulatory T cells in human 
thymus. J immunol 2010;184:2999-3007. 

5. Maestroni GJ, Conti A. Anti-stress role of the melatonin-
immuno-opiod network: evidence for a physiological 
mechanism involving T cell- derived, immunoreactive 
beta-endorphin and MET-enkephalin binding to thymic 
opiod receptors. Int J Neurosci 1991;61:289-98. 

6. Stevens A; Lowe J: Melatonin in Human Histology, 2ed. 
Mosby, 1997;p:258,117-135, 85. 

7. Paradies G, Petrosillo G, Paradies V, Reiter RJ,  
Ruggiero FM. Melatonin, Cardiolipin and Mitochondrial 
bioenergetics in health and disease. J Pineal Res 
2010;48:297-310. 

8. Aspinall R, Pitts D, Lapenna A, Mitchell W. Immunity in 
the elderly: the role of the thymus. J Comp Pathol 
2010;142:S111-5. 

9. Fawcett a textbook of histology, 11 ed. Saunders 
Company: 1986; p:151-155. 

10. Chalisova NI, Khavison VKh, Penniiaĭnen VA, Grigor'ev 
EI. Effect of thymus polypeptide fractions on the 
development of rat thymus and spleen in organ 
culture. T sitologia 1999;41:889-94. 

11. Schlenner SM, Madan V, Busch K, Tietz A, Läufle 
C, Costa C, et al. Fate mapping reveals separate origins 
of T cells and myeloid lineages in the thymus. Immunity 
2010;32:426-36. 

12. Molinero P, Soutto M, Bento S, Hmadcha A, Guerrero 
JM. melatonin is responsible for the nocturnal increase 
observed in serum and thymus of thymosin alpha-1 
and thymulin concentrations: observations in rats and 
humans. J neuroimmunol 2000,103:180-8. 

13. Mizutani N, Fujikura Y, Wang YH, Tamechika M, Tokuda 
N, Sawada T, et al. Inflammatory and anti-inflammatory 
cytokines regulate the recovery from sublethal X 
irradiation in rat thymus. Radiat Res 2002;157:281-9. 

14. Baker FJ, Silverton RE, and Pallister C J.: Baker and 
silverton Introduction to Medical laboratory Technology, 
7th ed .UK; wwwArnoldpuplisher Comp. 1990. p: 142-
82. 

15. Daniel WW. Biostatistics. A Foundation for analysis in 
the health sciences, 8th ed. New York: John Wiley, 
2005; p: 273-295. 

16. Baker H J, Lindsey J R, Weibroth S H (1980). Rats in″ 
The Laboratory Rat-Researches Application″ Vol. 2 pp, 
222, Academic Press, INC.U.S.A.    

17. Thymus.http://www.tiscli.co.uk/refrence/encyclopaedi
a/ Hutchinson /m0008212.html.Retrieved 2007-12-
03. 

18. Kumar V, Abbas AK, Fausto N. Melatonin in: Robbins 
and Cotran Pathologic Basis Of Diseases, 7th Edition 
(An International Edition); PP880. Elsevier Saunders 
(2005).  

19. Kliger CA, Gehad AE, Hulet RM, Roush WB, Lillehoj HS, 
Mashaly MM. Effects of photoperiod and melatonin on 
lymphphocyte activities in male broiler chickens. Poult 
Sci 2000;79:18-25. 

20. Altun A, Ugur-Altun B. Melatonin: therapeutic and 
clinical utilization. Int J Clin Pract 2007;61:835-45. 

21. Boutin JA., Audinot V, Ferry G, Delagrange P. Molecular 
tools to study melatonin pathways and actions. Trends 
Pharmacol Sci 2005;26:412-9. 

22. Drazen DL, Klein SL, Yallon SM, Nelson RJ. In vitro 
melatonin treatment enhances splenocyte proliferation 
in prairie voles. J Pineal Res 2000;28:34-40. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Jan%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=18761566
http://www.ncbi.nlm.nih.gov/pubmed?term=Reiter%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=18761566
http://www.ncbi.nlm.nih.gov/pubmed?term=Wasdell%20MB%5BAuthor%5D&cauthor=true&cauthor_uid=18761566
http://www.ncbi.nlm.nih.gov/pubmed?term=Bax%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18761566
http://www.ncbi.nlm.nih.gov/pubmed?term=Hanabuchi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20173030
http://www.ncbi.nlm.nih.gov/pubmed?term=Ito%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20173030
http://www.ncbi.nlm.nih.gov/pubmed?term=Park%20WR%5BAuthor%5D&cauthor=true&cauthor_uid=20173030
http://www.ncbi.nlm.nih.gov/pubmed?term=Watanabe%20N%5BAuthor%5D&cauthor=true&cauthor_uid=20173030
http://www.ncbi.nlm.nih.gov/pubmed?term=Shaw%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=20173030
http://www.ncbi.nlm.nih.gov/pubmed?term=Shaw%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=20173030
http://www.ncbi.nlm.nih.gov/pubmed?term=Roman%20E%5BAuthor%5D&cauthor=true&cauthor_uid=20173030
http://www.ncbi.nlm.nih.gov/pubmed?term=Penniia%C4%ADnen%20VA%5BAuthor%5D&cauthor=true&cauthor_uid=10591126
http://www.ncbi.nlm.nih.gov/pubmed?term=Grigor'ev%20EI%5BAuthor%5D&cauthor=true&cauthor_uid=10591126
http://www.ncbi.nlm.nih.gov/pubmed?term=Grigor'ev%20EI%5BAuthor%5D&cauthor=true&cauthor_uid=10591126
http://www.ncbi.nlm.nih.gov/pubmed?term=Schlenner%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=20303297
http://www.ncbi.nlm.nih.gov/pubmed?term=Madan%20V%5BAuthor%5D&cauthor=true&cauthor_uid=20303297
http://www.ncbi.nlm.nih.gov/pubmed?term=Busch%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20303297
http://www.ncbi.nlm.nih.gov/pubmed?term=Tietz%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20303297
http://www.ncbi.nlm.nih.gov/pubmed?term=L%C3%A4ufle%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20303297
http://www.ncbi.nlm.nih.gov/pubmed?term=L%C3%A4ufle%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20303297
http://www.ncbi.nlm.nih.gov/pubmed?term=Costa%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20303297
http://www.ncbi.nlm.nih.gov/pubmed?term=Mizutani%20N%5BAuthor%5D&cauthor=true&cauthor_uid=11839090
http://www.ncbi.nlm.nih.gov/pubmed?term=Fujikura%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=11839090
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20YH%5BAuthor%5D&cauthor=true&cauthor_uid=11839090
http://www.ncbi.nlm.nih.gov/pubmed?term=Tamechika%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11839090
http://www.ncbi.nlm.nih.gov/pubmed?term=Tokuda%20N%5BAuthor%5D&cauthor=true&cauthor_uid=11839090
http://www.ncbi.nlm.nih.gov/pubmed?term=Tokuda%20N%5BAuthor%5D&cauthor=true&cauthor_uid=11839090
http://www.ncbi.nlm.nih.gov/pubmed?term=Sawada%20T%5BAuthor%5D&cauthor=true&cauthor_uid=11839090
http://www.ncbi.nlm.nih.gov/pubmed?term=Inflammatory%20and%20anti-inflammatory%20cytokines%20regulate%20the%20recovery%20from%20sublethal%20X%20irradiation%20in%20rat%20thymus


Ahmed: Melatonin effect on rat Thymus Gland 

 74 Mustansiriya Medical Journal   Volume 11   Issue 1   June   2012 

23. Beuth J, Schierholz JM, Mayer G. Immunomodulating 
and antimetastatic activity of thymic peptides in 
BALB/c mice. Anticancer Res1999;19:2993-5. 

24. Davey MP, Rosenbaum JT. The human leukocyte 
antigen complex and chronic ocular inflammatory 
disorders. Am J ophthalmol 2000;192:235-43. 

25. Hermann M, Berger P. Hormone replacement in the 
aging male?. Exp. Gerontol 1999;34: 923-33. 

26. Sotthibundhu A, Phansuwan-Pujito P, Govitrapong P. 
Melatonin increases proliferation of cultured neural 
stem cells obtained from adult mouse subventricular 
zone. J Pineal Res 2010;49:291-300. 

27. Tan DX, Manchester LC, Fuentes-Broto L, Paredes 
SD, Reiter RJ. Significance and application of 
melatonin in the regulation of brown adipose tissue 
metabolism: relation to human obesity. Obes Rev 
2011;12:167-88. 

28. Forsling ML, Wheeler MJ, Williams AJ. The effect of 
melatonin administration on pituitary hormone 
secretion in man. Clin Endocrinol (Oxf) 1999;51:637-
42. 

29. Stolc S. Indole derivatives as neuroprotectants. Life Sci 
1999;65:1943-50. . 

30. Nayak SK, Jegla T, Panda S. Role of a novel 
photopigment, melanopsin, in behavioral adaptation to 
light. Cell Molecular life sci 2007; 64:144-54. 

31. Kaur C. Ling EA. Antioxidants and neuroprotection in 
the adult and developing central nervous system. Curr 
Med Chem 2008;15:3068-80. 

32. Zaslavskaia RM, Shakirova AN, Komarov FI, Teĭblium 
MM, Akhmetov KZh. Effects of melatonin alone and in 
combination with aceten on chronostructure of diurnal 
hemodynamic rhythms in patients with hypertension 
stage II. Ter Arkh 1999;71:21-4.   

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Sotthibundhu%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20663047
http://www.ncbi.nlm.nih.gov/pubmed?term=Phansuwan-Pujito%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20663047
http://www.ncbi.nlm.nih.gov/pubmed?term=Govitrapong%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20663047
http://www.ncbi.nlm.nih.gov/pubmed?term=Reiter%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=20557470
http://www.ncbi.nlm.nih.gov/pubmed?term=Te%C4%ADblium%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=10647194
http://www.ncbi.nlm.nih.gov/pubmed?term=Te%C4%ADblium%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=10647194
http://www.ncbi.nlm.nih.gov/pubmed?term=Akhmetov%20KZh%5BAuthor%5D&cauthor=true&cauthor_uid=10647194

