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Original scientific paper

Abstract: The aim of this paper is to examine the effect of different sound
stress duration on adrenal gland of broiler chickens of different age. The
experiments were conducted on 90 HYBRO broiler chickens, divided into nine
groups (each group consisting of 10 birds) by different age and lenght of sound
stress duration. The chickens were exposed to sound stress in sound attenuated
building using a fire alarm bell (95 dB) for stress sessions lasted 120 min every
day. The histological structure of adrenal gland was analyzed by light microscopy.
The results indicate that adrenal gland is sensitive on this kind of stress and sound
as stressor could introduce organism in stress reaction. Adrenal glands of broilers
exposed to sound stress characterized by marked hyperemia, hypertrophy of
interrenal cells, smaller affinity for staining of chromaffin cells compared with
control groups. According to our results, degree of histological changes of adrenal
gland under the influence of sound stress depends on the length of exposure and
age of chickens.
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Introduction

Stress is the reaction of the organism to stimulus which disturbe
physiological equilibrium, usually with harmful consequences. This disturbance of
homeostasis results in changes in the concentration of large number of different
hormones that have a crucial role in the regulation of immune system function.

There is experimental evidence that noise exposure may be a potential
stressor in farm animal husbandry. Physiological and behavioural studies have
identified noise stress during housing (7alling et al., 1998a; Schaffer et al., 2001),
transport and at the abattoir (Geverink et al., 1998). Exposure to noise stress is
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known to activate the HPA axis in different species (Engeland et al., 1990; Van
Raaij et al., 1997, Evans et al., 2001; Monsefi et al., 2006).

Noise as a stress factor in fowls has not yet been sufficiently investigated.
According to Campo et al. (2005) noise seems to affect adversely the productive
performance and behaviour of the birds. Stadelman (1958a) reported violent
behavioural response in young chickens to intermittent sound exposure at 100-118
dB. Sound intensities of 115 dB were effective in interrupting brooding in hens
(Stadelman, 1958b). A significant negative effect of acute noise exposure at 80 dB
and 100 dB on stressfulness in broilers was described by Chloupek et al. (2009),
who found a significant increase in corticosterone and cholesterol levels after 10
min of noise exposure.

Changes in structure of adrenal gland in poultry, as results of influence of
diffrent stressors, indicate that adrenal glands are involved in stress reaction (Nir et
al., 1975; Carsia and Weber, 1986, Mahata et al., 1990, Cheng and Muir, 2004,
Moneva et al., 2009).

The aim of our investigation was to estimate the influence of long term
sound stress on adrenal gland morphology in broiler chickens.

Materials and Methods

The experiments were conducted on 90 HYBRO broiler chickens, divided
into nine groups (each group consisting of 10 birds) as follows:

C s - control (non exposed) group

O 115 - chickens exposed to the sound stress from 1% to 15" day of life
C 130 - control (non exposed) group

O 13 - chickens exposed to the sound stress from 1% to 30" day of life
O 1530 - chickens exposed to the sound stress from 15™ to 30™ day of life
C 45 - control (non exposed) group

O 145 - chickens exposed to the sound stress from 1% to 45" day of life

O 1545 - chickens exposed to the sound stress from 15" to 45" day of life
O 3045 - chickens exposed to the sound stress from 30™ to 45™ day of life

The control and exposed chickens were kept in two different buildings
under same conditions of temperature, light, humidity and number of birds per m”.
They were fed ad libitum and had free access to water. According to the
experimental schedule, chickens were moved from the building without noise to
the building where they were subjected to sound stress. The chickens were exposed
to sound stress in sound attenuated building using a fire alarm bell (95 dB) for
stress sessions lasted 120 min. every day. The bell was programmed to ring for 5
sec in a variable interval schedule (5 to 115s) through signals generated by PC
software. Every 15 day, birds were sacrificed as show in above schedule. For
histological investigation samples of adrenal glands were fixed in Bouin solution
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for 24 h and after standard histological procedure of dehydration organs are were
embedded in paraffin. Serial cuts, 5 um thickness, were made by microtome and
stained with hematoxyline and cosine. Histological analysis was performed with
light microscope Leica DLMS connected with camera (Leica DC-300). Software
for image analysis was IM 1000 (Leica Imaging Systems Ltd, Cambridge, UK).

Results and Discussion

In chickens, adrenal glands may be a single median structure or two
separate organs, always in close contact with each other, next to the kidneys. The
gland is surrounded by a loose connective capsule and in contrast to mammals, a
distinct steroidogenic cortex and a chromaffin medulla are not present. Rather,
clumps or strands of chromaffin cells are admixed with blood vessels and interrenal
steroidogenic cords, radially arranged, both in the subcapsular zone and in the inner
part of the gland

The typical changes of adrenal glands between control groups and groups
of chicken exposed to sound stress were showed at figures 1-3.

Figure 1. Microphotographs of chicken adrenal gland (A — control group, 15 days old; B —
sound stress from 1st. to 15th days; arrow — interrenal cells (HE; 252x)

Adrenal glands of control group, 15th day old, heve clear diferentiation on
interrenal and chromaffin cells, as well developed capillary network. Interrenal
cells are grouped and with circular orientation as glomerul, while medulocites are
localized near cappilary in formation of few cells (Figure 1A). In interrenal cells
are evident good vacuolisation with significant lipid accumulation. In chickens
exposed to sound stress at 15t day old, dilatation of blood vessels are marked
(figure 1B). Interrenal cells of chickens exposured to sound stres from 1st to 15th
day, characterized hyperthrophy with decreased vaculization and changes in cells
size and shape. Chromaffin cells of exposed grupe have smaller afinity to staining
then control group.
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At the age of 30th day, adrenal gland of chickens from control group
characterized clear diferentitation on interenal and chromaffin cells. In that age,
light interrenal cells are dominant, but compared with control group of 15th day
old, huge number of chromaffin cells exists (Figure 2A). In the group which was
exposured to stress from 15th to 30th day, large number of dark interrenal, smaller
diameter of cells and changes in nuclei, as well as individual very large light cells
with merked vacuolization was observed (Figure 2B).

Figure 2. Microphotographs of chicken adrenal gland (A — control group, 30 days old; B —
sound stress from 15th to 30th days; arrow — light interrenal cells; * - dark interrenal cells; M-
chromaffin cells (HE; 400x)

The structure of adrenal gland of control group at 45th day of age is
simular as in control groups at 15th and 30th day old chickens. In the group was
exposured to stress from 15th to 45th days clear differet between light and dark
interrenal cells. Light cellc are large with marked vacuolization, and dark are
smaller, with less vacuoles and cytoplasm. At the chickens from that group large
difference in diameter of cells and lagre number of cells with degenerative changes
were visible (Figure 3).

;

1;1 15th to 45th days;

J

Figure 3. Microphotograph of chicken adrenal land (sound stress fro
arrow — light interrenal cells; * - dark interrenal cells (HE; 252x)
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The results presented in this paper indicate the stressful effects of noise,
and considering that the study of histological structure of adrenal gland becomes
more important. Degree of histological changes of adrenal gland under the
influence of sound stress depends on the length of exposure and age of chickens.
Results about level of corticosterone in broiler chickens exposured to sound,
according with our results, point out on stres reaction (Bedanova et al., 2010).
Also, our results (Lazarevic et al., 2000), showed that sound have significant
influence on change heterophil/lymphocyte ratio, which is one of imoprtant
indicator of avian stress reaction (McFarlane and Curtis, 1989). According with
our result, adrenal glends of birds are known to respond to stress condition by
interrenal hyperplasia (Garren and Barber, 1955; Siegel, 1959; Feeman, 1970;
Aire, 1980) and changes in interrenal cord and interrenal and chromafine ratio
(Sharma et al., 2009).

Conclusion

Chronic sound stress causing significant changes in histological structure
of adrenal gland in broiler chickens. These changes are reflected as hyperemia and
changes in interrenal cells and chromaffin cells. The typical changes were result of
stressogenic effect of sound, and these reactions point out that those chickens were
in stress reaction.

Degree of histological changes of adrenal gland under the influence of
sound stress depends on the length of exposure and age of chickens.

Uticaj dugotrajnog zvucnog stresa na histoloSku gradu
nadbubrezne Zlezde brojlera

D. Zikié, G. Uséebrka, D. Gledié, M. Lazarevié, S. Stojanovié¢, Z. Kanacki
Rezime

Cilj ovog rada je da ispita uticaj razliite duzine trajanja zvucnog stresa na
histolosku gradu nadbubreznih zlezda brojlerskih pilica u razlicitim uzrastima.
Ogled je izveden na 90 HYBRO brojlerskih pili¢a, podeljenih u 9 grupa u skladu sa
uzrastom 1 duzinom izlaganja stresu. Pili¢i su zvucnom stresu bili izlagani u
zvucno izolovanim objektima uz koriS¢enje pozarnog alarmnog zvona (95dB) u
trajanju od 120 min svakog dana. Histoloska grada nadbubreznih Zlezda je
analizirana svetlosnim mikroskopom. Rezultati ukazuju da je nadbubrezna Zlezda
osetljiva na ovu vrstu stresa i da zvuk, kao stresor, moze da uvede organizam u
stresnu reakciju. Nadbubrezne zlezde pilica izlaganih zvucnom stresu karakteriSe
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znacajna hiperemija, hipertrofija interrenalnih ¢elija, manji afinitet prema bojenju
hromafinih ¢elija u odnosu na kontrolnu grupu. U skladu sa ovim rezultatima,
stepen histoloskih promena nadbubrezne zlezde pod uticajem zvucnog stresa zavisi
i od duzine izlaganja i uzrasta pili¢a.
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