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ABSTRACT
BACKGROUND AND OBJECTIVE: Sound pollution is one of the main causes of stress that could lead to several
physiological and mental changes in humans. This study aimed to investigate the effects of sound pollution on the
serum levels of corticosterone and other hematological parameters in male rats.
METHODS: In this experimental study, 60 male Wistar rats were randomly divided into two groups of short-term
experiment (one-day exposure) and long-term experiment (30-day exposure). Each group consisted of one control
group and three experimental groups with 4, 8 and 12 hours of exposure to noise pollution. According to a pre-
designated schedule, the animals were exposed to 100 dB sound pressure, and changes in the serum levels of
corticosterone and hematological parameters were recorded.
FINDINGS: In this study, serum levels of corticosterone increased in the long-term exposure group (8 hours:
5.36+3.19 ng/dl, 12 hours: 4.88+1.76 ng/dl) compared to the control group (1.08+0.53 ng/dl) (p<0.01 and p<0.001,
respectively). Number of red blood cells also increased in the long-term exposure group (8 hours: 7.71+0.33 mm? 12 hours:
8.22+0.69 mm?) compared to the control group (6.24+0.16 mm?) (p<0.05 and p<0.01, respectively). In addition, there was an
increase in hemoglobin concentration in the long-term exposure group (8 hours: 16.66+0.68 gr/dl, 12 hours: 16.60+0.81gr/dl)
compared to the control group (14.15+0.66 gr/dl) (p<0.05). Moreover, there was a significant increase in the hematocrit in the
two groups of 8 hours (40.57+3.28) and 12 hours (40.66+1.76) of long-term exposure compared to the control group
(35.69+3.13) (p<0.05).
CONCLUSION: According to the results of this study, long-term exposure to noise pollution could increase the
number of red blood cells and other hematological parameters by raising the serum levels of corticosterone.
KEY WORDS: Sound Pollution, Corticosterone, Complete Blood Cell Count, Rat.

Please cite this article as follows:
Nazemi S, Pejhan A, Azhdari-Zarmehri H, Shafi Mojadadi M. The Effects of Sound Pollution on the Serum Levels of
Corticosterone and Other Hematological Parameters in Male Rats. J Babol Univ Med Sci. 2015;17(8):41-7.

*Corresponding Author: M. Shafi Mojadadi (PhD)

Address: Department of Immunology, Faculty of Medicine, Sabzevar University of Medical Sciences, Sabzevar, I.R.Iran.
Tel: +98 51 44446070

Email: mojadadim@medsab.ac.ir


http://dx.doi.org/10.22088/jbums.17.8.41
https://dor.isc.ac/dor/20.1001.1.15614107.1394.17.8.6.7

[ DOR: 20.1001.1.15614107.1394.17.8.6.7 ]

[ DOI: 10.22088/jbums.17.8.41]

1394 515 50 /8 oylais [ominm 0y53 ( bl (S5 pole olStils alomo

OlSen 5 (bl sas f ol (age 3 Sijglgilen slajiall 1 Sgo (Sogl S

References

1.1sing H, Kruppa B. Health effects caused by noise: evidence in the literature from the past 25 years. Noise Health.
2004;6(22):5-13.

2.Babisch W. The noise/stress concept, risk assessment and research needs. Noise Health. 2002;4(16):1-11.

3.World Health Organization. Hearing loss due to recreational exposure to loud sounds: a review. 2015.

4.Stansfeld SA, Matheson MP. Noise pollution: non-auditory effects on health. Br Med Bull. 2003;68(1):243-57.
5.Kiviméki M, Virtanen M, Elovainio M, Kouvonen A, Véananen A, Vahtera J. Work stress in the etiology of coronary
heart disease—a meta-analysis. Scand J Work Environ Health. 2006;32(6):431-42.

6.Yildirim I, Kilinc M, Okur E, Inanc Tolun F, Kilic MA, Kurutas EB, et al. The effects of noise on hearing and
oxidative stress in textile workers. Ind Health. 2007;45(6):743-9.

7.Zare M, Abedi K, Rahiminejad M, Halvani Gh, Barkhordari A, Valipour E. Influence of aircraft noise on
hypertension in airport staff. J Babol Univ Med Sci. 2009;10(6):54-61.[In Persian]

8.Ghalamghash R, Zaker Mamdouf H, Ashayeri H, Bahrami Z. Comparison of handling-injection stress with noise
stress on learning and memory in the early life of male rats. J Babol Univ Med Sci. 2010;12(2):13-8. [In Persian]
9.Sztajzel J. Heart rate variability: a noninvasive electrocardiographic method to measure the autonomic nervous
system. Swiss Med Wkly. 2004;134(35-36):514-22.

10.Goyal S, Gupta V, Walia L. Effect of noise stress on autonomic function tests. Noise Health. 2010;12(48):182-6.
11.Marquis-Favre C, Premat E, Aubree D. Noise and its effects—a review on qualitative aspects of sound. Part Il: Noise
and annoyance. Acta Acust United Acust. 2005;91(4):626-42.

12.Ravindran R, Rathinasamy SD, Samson J, Senthilvelan M. Noise-stress-induced brain neurotransmitter changes and
the effect of Ocimum sanctum (Linn) treatment in albino rats. J Pharmacol Sci. 2005;98(4):354-60.

13.Manikandan S, Srikumar R, Jeya Parthasarathy N, Sheela Devi R. Protective effect of Acorus calamus LINN on free
radical scavengers and lipid peroxidation in discrete regions of brain against noise stress exposed rat. Biol Pharm Bull.
2005;28(12):2327-30.

14.Dehghani A, Ranjbarian M, Khavanin A, Rezazade-Azari M, VVosooghi S. Exposure to noise pollution and its effect
on oxidant and antioxidant parameters in blood and liver tissue of rat. Zahedan J Res Med Sci. 2013;15(5):13-7. [In
Persian]

15.Ising H, Braun C. Acute and chronic endocrine effects of noise: review of the research conducted at the Institute for
Water, Soil and Air Hygiene. Noise Health. 2000;2(7):7-24.

16.Ising H, Ising M. Chronic cortisol increases in the first half of the night caused by road traffic noise. Noise Health.
2002;4(16):13-21.

17.Spreng M. Cortical excitations, cortisol excretion and estimation of tolerable nightly over-flights. Noise Health.
2002;4(16):39-46.

18.Lercher P, Botteldooren D, Widmann U, Uhrner U, Kammeringer E. Cardiovascular effects of environmental noise:
research in Austria. Noise Health. 2011;13(52):234-50.

19.Stansfeld S, Crombie R. Cardiovascular effects of environmental noise: research in the United Kingdom. Noise
Health. 2011;13(52):229-33.

20.Kempen EV. Cardiovascular effects of environmental noise: research in The Netherlands. Noise Health.
2011;13(52):221-8.

21.Belojevic G, Paunovic K, Jakovljevic B, Stojanov V, llic J, Slepcevic V, et al. Cardiovascular effects of
environmental noise: research in Serbia. Noise Health. 2011;13(52):217-20.

22.Bluhm G, Eriksson C. Cardiovascular effects of environmental noise: research in Sweden. Noise Health.
2011;13(52):212-6.


http://dx.doi.org/10.22088/jbums.17.8.41
https://dor.isc.ac/dor/20.1001.1.15614107.1394.17.8.6.7

[ DOR: 20.1001.1.15614107.1394.17.8.6.7 ]

[ DOI: 10.22088/jbums.17.8.41]

J Babol Univ Med Sci; 17(8); Aug 2015

The Effects of Sound Pollution on Hematological Parameters in Male Rats; S. Nazemi, et al

23.Maschke C. Cardiovascular effects of environmental noise: research in Germany. Noise Health. 2011;13(52):205-11.
24.Atkinson HC, Wood SA, Kershaw YM, Bate E, Lightman SL. Diurnal variation in the responsiveness of the
hypothalamic-pituitary-adrenal axis of the male rat to noise stress. J Neuroendocrinol. 2006;18(7):526-33.

25.Wankhar D, Sheela Devi R, Ashok I. Emblica officinalis outcome on noise stress induced behavioural changes in
Wistar albino rats. Biomed Prev Nutr. 2014;4(2):219-24.

26.Monsefi M, Bahoddini A, Nazemi S, Dehghani GA. Effects of noise exposure on the volume of adrenal gland and
serum levels of cortisol in rat. Iran J Med Sci. 2006;31(1):5-8.

27.Archana R, Namasivayam A. Acute noise-induced alterations in the immune status of albino rats. Indian J Physiol
Pharmacol. 2000;44(1):105-8.

28.Zheng KC, Ariizumi M. Modulations of immune functions and oxidative status induced by noise stress. J Occup
Health. 2007;49(1):32-8.

29.Carter N, Henderson R, Lal S, Hart M, Booth S, et al. Cardiovascular and autonomic response to environmental
noise during sleep in night shift workers. Sleep. 2002;25(4):457-64.

30.Weisse CS, Pato CN, McAllister CG, Littman R, Breier A, Paul SM, et al. Differential effects of controllable and
uncontrollable acute stress on lymphocyte proliferation and leukocyte percentages in humans. Brain Behav Immun.
1990;4(4):339-51.

31.Spreng M. Possible health effects of noise induced cortisol increase. Noise Health. 2000;2(7):59-64.

32.DeRijk R, Schaaf M, De Kloet E. Glucocorticoid receptor variants: clinical implications. J Steroid Biochem Mol
Biol. 2002;81(2):103-22.

33.Mullen JE, Gérevik N, Schulze JJ, Rane A, Bjorkhem Bergman L, Ekstrom L. Perturbation of the Hematopoietic
Profile by Anabolic Androgenic Steroids. J Horm. 2014; 2014(Article ID 510257):1-7.

34.Sjogren S, Jaako P, Karlsson S, Flygare J. Glucocorticoids reduce expression of p53 target genes and reverse
anemia in a mouse model of diamond-blackfan anemia. Blood. 2013;122(21):3703-.

35.Voorhees JL, Powell ND, Moldovan L, Mo X, Eubank TD, Marsh CB. Chronic restraint stress upregulates
erythropoiesis through glucocorticoid stimulation. PloS one. 2013;8(10):e77935.

36.Gaillard R, Spinedi E. Sex-and stress-steroids interactions and the immune system: evidence for a neuroendocrine-
immunological sexual dimorphism. Domest Anim Endocrinol. 1998;15(5):345-52.

37.Archana R, Namasivayam A. The effect of acute noise stress on neutrophil functions. Indian J Physiol Pharmacol.
1999;43(4):491-5.

38.Sakiani S, Olsen NJ, Kovacs WJ. Gonadal steroids and humoral immunity. Nat Rev Endocrinol. 2012;9(1):56-62.


http://dx.doi.org/10.22088/jbums.17.8.41
https://dor.isc.ac/dor/20.1001.1.15614107.1394.17.8.6.7
http://www.tcpdf.org

