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Summary : Roosters at 10, 20, 30, 60 and 90 weeks of age were put under restraint on a board and the

plasma concentrations of corticosterone at 5, 15, 30 and 60 minutes after the onset of the restraint were

measured by radioimmunoassay. All birds showed an increases in the corticosterone concentration at

all times. The amount of increase was greater in the younger birds, but the increase rate per minute

was different between ages of birds, and between periods of restraint. The present results suggest that

the younger birds are more responsive to the restraint than the old birds and the resistibility against

the stimulus is different among various ages of birds.
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Introduction

Gifujidori is a Japanese native breed of chicken and
has been raised to supply delicious meat. In animals,
including birds, any external or internal shock given to
the living body causes various physiological changes

)

called general adaptation syndromes”. The physiolo-

gical status manifesting the general adaptation syn-

dromes is called stress®.

One of the changes is an
increase in the secretion of glucocorticoid hormones
from the adrenal gland, and therefore, the increase in
the glucocorticoid hormone secretion has been widely

used as an index of stress®®.

Major glucocorticoid
hormone in the chicken is corticosterone”. The present
study was performed to demonstrate whether the
stress caused by restraint in Gifujidori roosters differs

between the birds at different ages.

Materials and Methods

Gifujidori roosters were raised in group-housing
cages (88cm in width, 66 cm in depth, 40 cm in height ;
for 5birds) up to 10 weeks of age, and thereafter in
individual cages (20cm W, 45cm D, 40cm H). They
were fed with a commercial diet given ad libitum con-
sumption. Water was available at all times. At 10, 20,
30, 60 and 90 weeks of age, b birds at each age were used

for experiments starting at around noon. The body
weight of the birds was 0.6 kg (10 wks), 1.1 kg (20 wks),
1.3kg (30wks), 1.bkg (60 wks) and 1.6kg (90 wks) in
average, respectively.

The birds were put under restraint, tied with an
elastic belt on a board, and kept for 60 minutes. Blood
(I ml) was collected from the wing vein at the onset of
restraint and at 5, 15, 30 and 60 minutes of restraint, and
the plasma was obtained and kept in a freezer at —30°C.
Concentrations of corticosterone were measured by the
used of a routine radioimmunoassay®. The antibody
used was A906/R1T(Biogenesis Ltd). The intra-assay
coefficient of variation was 12.4%.

Results

The concentration of corticosterone in the plasma of
roosters of all ages increased under restraint. Table 1
shows the amount of increased concentration of cor-
ticosterone from the onset of the restraint up to 5, 15, 30
and 60 minutes after the restraint, which was calculat-
ed from the concentration measured on each sample at
each time by subtracting the concentration at the onset
of the restraint. The concentration at the onset of
restraint was listed in the footnote of the table. In
roosters at 10 weeks of age, the amount of increased

concentration was greater than that of the birds of
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other ages at 5, 15, and 30 minutes of the restraint. At 60
minutes, the birds at 10 and 20 weeks of age showed a
greater increase than the birds at 60 and 90 weeks of
age.

Table 2 shows the increase in the corticosterone con-
centration per minute of restraint. The increase per
minute during the first 5minutes was greatest in the
birds at 10 weeks of age. It decreased after b minutes in
the birds at 10, 20, and 30 weeks of age and after 15
minutes in the birds at 60 and 90 weeks of age. During
the last period of 30 minutes (30-60 min.), the increase
per minute was much less in the birds at 10 and 90
weeks of age than in the birds at 20, 30, and 60 weeks of

age.

Discussion

An increase in the secretion of glucocorticoid hor-
mone such as corticosterone, cortisol or cortisone is
known to be a defensive response of animals under

stress".

The stress is caused by various alarming
stimuli or stressors given to the living body, irrespec-
tive of the kind of stimuli”. The glucocorticoid hor-
mone is thought to be concerned in the defense mecha-
nism against shock by recovering from various
changes evoked in tissues and in blood. In the present

study, restraint was adopted as a stressor, and the

corticosterone concentration in the plasma was ex-
amined in various week-old roosters of Gifujidori
breed. The increase in the concentration during re-
straint was expressed as the concentration subtracting
the concentration at the onset of restraint (Table 1).
The expression may be plausible because the concen-
tration at the onset of the restraint was different be-
tween the birds at different ages (see the foot-note of
Table 1). The amount of the increase in the concentra-
tion of corticosterone was found to be greater in the
younger birds than in the old birds during the whole
period of restraint. This suggest that younger birds are
more responsive to shock than older birds.

When the degree of the increase in the corticosterone
concentration was compared as the increased amount
per minute, difference in the aspect of the increase was
apparent between the birds at the different ages (Table
2). The difference may be due to difference in the
resistibility to shock given by the restraint, i.e in the
recovering ability from adaptation syndromes, be-
tween the birds at younger and older ages.
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Table 1 Increased concentration of corticosterone in plasma of Gifujidori roosters under restraint
Increased corticosterone concentration’ (ng/m|) at:
Age in weeks 5min. 15min. 30min. 60min.
10 412 + 096* b * 552 + 090 * b * 682 + 115* b * 918 +  1.76* b o
20 168 * 058 a 246 + 072 a 439 £ 107 a 989 + 127 b
30 088 + 015 a 166 * 016 a 344 + 047 a 812 * 139 ab
60 1.05 * 023 a 342 + 068 a 443 t 033 a 759 + 118 a
90 095 + 025 a 219 + 034 a 321 + 057 a 464 * 105 a

-

*  Mean of 5 birds + SE

Concentration at each time minus concentration at the onset of restraint

**  Different letter indicates significant difference (P<0.05) by Duncan's new multiple range test®.
Concentration (ng/ml) at the onset of restraint was 2.20 £ 0.15(n=5) at 10weeks of age, 1.38 * 0.06 (n=5) at 20 wks,
0.59 * 0.09 (n=5) at 30 wks, 0.51 * 0.11 (n=5) at 60 wks and 0.55 * 0.09 (n=5) at 90 wks, respectively.

Table 2 Increase in the corticosterone concentration per minute of restraint!
Increased Concentration (ng/ml) During the Period of:

Age in 0-5min. 5-15min. 15-30min. 30-60min.

Weeks
10 0.824 0.140 0.087 0.079
20 0.336 0.078 0.127 0.183
30 0.176 0.078 0.052 0.153
60 0.210 0.237 0.067 0.115
90 0.181 0.124 0.068 0.048

1

calculated from the data shown in Table1.
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