“§') HOKKAIDO UNIVERSITY
Y X7
Title Effect of a tranquilizer on stress control in birds under restraint
Author(s) Yanagawa, Yojiro; Suzuki, Kaoru
Citation Biosphere Conservation, 6(2), 55-59
Issue Date 2005-01
Doc URL http://hdl.handle.net/2115/59704
Type article (author version)

File Information

Biosphere conservation.pdf

°

Instructions for use

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP



https://eprints.lib.hokudai.ac.jp/dspace/about.en.jsp

Yanagawa

Effect of a tranquilizer on stress control in birds under restraint.

Yojiro Yanagawa and Kaoru Suzuki*

Field Science Center, Faculty of Agriculture, Tokyo University of

Agriculture and Technology, 3-5-8 Saiwai-cho, Fuchu, Tokyo 183-8509,

Japan

*Correspondence to Kaoru Suzuki, Field Science Center, Faculty of
Agriculture, Tokyo University of Agriculture and Technology, 3-5-8

Saiwai-cho, Fuchu, Tokyo 183-8509, Japan



Yanagawa

Abstract

Birds are easily disabled by stress, which often has adverse effects on

their health, and thus birds should be handled as little as possible to

minimize stress. In the present study, the effects of the tranquilizer

Diazepam against restraint stress were evaluated using the Japanese quail

Coturnix coturnix japonica. When restraint stress was applied to the birds

by squeezing the cage, the plasma corticosterone (hormone which increases

under stress) levels increased markedly, while no difference was observed in

the birds that had only undergone blood sampling. Thus, the squeezed cage

is a suitable instrument for restraint stress. Intramuscular injection of

diazepam before restraint stress resulted in no significant increase in the

corticosterone level. In contrast, the corticosterone level increased markedly

when saline was administrated as a placebo. These findings demonstrate

that use of a tranquilizer is very effective in reducing stress, and that

tranquilizers will be useful in the study of reductions in stress or

investigation of the mechanisms of stress in birds.
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INTRODUCTION

Birds easily become stressed, with many resultant adverse effects,

including death. One common cause of stress in birds is being restrained,

which is often required when birds are used for ecological or environmental

studies or when being treated for injury. In addition, birds struggle under

restraint that can be harmful to both birds and humans. Sick or injured

birds exhibit “sick bird syndrome”, which manifests as puffing up, reduction

in activity, and inappetence. The birds exhibiting “sick bird syndrome”

should be handled carefully as little as possible to minimize stress and

improve prognosis (Turner 1985). Even birds that are not severely disabled

are likely to be very frightened and vulnerable to stressors (Cooper 1984).

Thus, stress must be controlled when birds are handled.

Bird stress as evaluated by corticosterone (hormone secreted in response

to stress) response to various kinds of stressors such as environmental

stress (Smith et al. 1994), social stress (Satterlee et al. 1983) and

immobilization stress (Jones et al. 1992, 2000) has been previously

investigated. Restraint is one of the more common stressors of birds. One
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particular requirement is that in the examination of immobilization stress,

the stress applied needs to be identical in strength for each test. This point

had been taken into consideration in order to make every treatment to be

same in this study.

Although the control of stress is very important, few previous studies

have attempted to reduce stress responses using drugs and to prove the

effects by measuring stress hormone levels. Many studies on the effects of

tranquilizers or anesthesia have focused on immobilization or ease of

handling, not stress. The few studies that have examined the use of drugs

against stress, evaluated the effects only by monitoring behavioral

responses (Watanabe et al. 1966). However, whether birds still feel stressed

when they are apparently calm or immobile is unclear. Thus, results

obtained by observing behavior alone may be influence by the subjectivity of

the observer. The effect of drugs against stress needs to be more objectively

evaluated.

The aim of the present study was to monitor the stress response in birds

under restraint precisely, and to investigate the effect of a tranquilizer
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diazepam on the stress control. The study was conducted using the

Japanese quail Coturnix coturnix japonica, which is widespread in Japan

and has long been used in laboratory research.
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MATERIALS & METHODS

Birds

Male Japanese quails from Saitama Experimental Animals Supply Co.,

Ltd. ((Japan), about eight-week-old and weighing about 100 g, were housed

individually in laboratory cages for 1 to 3 weeks before the experiment. The

birds had ad Iibitum access to water and food. The temperature in the room

installing the cages was maintained at 20°C, and the photoperiod was kept

at 9:00 to 17:00.

FExperiment 1

Twelve Japanese quails were assigned to two groups of six: the Basal and

Stressed groups. For the Basal group, a blood sample was collected from

each bird and the bird returned to its cage. Blood was collected again 10 min

later. For the Stressed group, each bird was captured in its cage and blood

collected, after which the bird was placed into the “squeeze cage” and put

under stress. The bird was kept in the narrow space of the squeeze cage for
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10 min and then a blood sample again collected. All tests were performed

between 12:30 to 14:00, and behavioral responses were also observed.

FExperiment 2

Twelve Japanese quails were assigned to two groups of six; the Saline

and Diazepam groups. For the Saline group, each bird was captured in its

cage, a blood sample collected, and normal saline then immediately

administered intramuscularly as a placebo. After the administration of

saline, the bird was placed into the squeeze cage without squeezing. The

birds was left alone for 20 min and restraint stress, as described above, then

inflicted for 10 min, after which a blood sample was again collected. The

Diazepam group received the same treatment as the Saline group, except

that 5 mg/kg of diazepam (Cercine, Takeda, Japan) was administered to

each bird instead of saline. The dosage of diazepam (5 mg/kg) and duration

of sedation (20 min) were determined by assessment of the literature

(Fukushi 1999) and confirmed by preliminary experiments. All treatments

were performed from 12:30 to 14:00, and behavioral responses were also
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observed.

Restraint and Blood sampling

The squeeze-cage was used for the infliction of a restraint stress. The

squeeze-cage was 20X 25X 40 cm (WX H X D) and made of metal. To inflict

stress, the space of the cage was narrowed to 20X 25X 3 cm (WX H X D).

Blood (0.5ml) was taken by venipuncture of the jugular vein and

withdrawn through a 27-gauge needle into a 1 ml plastic plain syringe. The

sample was then transferred to an EDTA coated tube. The interval between

capture in the cage and collection of blood was always less than 2 min. The

samples were centrifuged and the plasma were stored at —20°C until the

hormone assay.

Hormone Assays

Plasma corticosterone levels were measured using a modification of the

radioimmunoassay reported by Nishida et al (1976).
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Statistics and ethics

Corticosterone levels in blood samples collected after each treatment

were compared with the levels before treatment using a paired t-test for all

groups. The differences were considered statistically significant at P<0.05.

All data are presented as mean + SE.

The protocols used in this experiment were approved by the Tokyo

University of Agriculture and Technology Laboratory Animal Care and Use

Committee.
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RESULTS

In experiment 1( Fig. 1), in the Basal group the plasma corticosterone

concentration did not significantly differ between the initial (0.49+0.12

ng/ml) and final blood samples (1.17+0.44 ng/ml). The plasma

corticosterone level after the 10 min restraint (23.63+5.08 ng/ml) was

significantly higher than before the treatment in the Stressed group

(0.92+0.27 ng/ml, P<0.05). The birds in the Stressed group struggled almost

continuously whilst in the squeeze cage.

In experiment 2 (Fig. 2), in the Saline group, the plasma corticosterone

concentration significantly increased after treatment (before: 0.70+0.27

ng/ml, after: 11.48+0.74 ng/ml, P<0.05). In the Diazepam group, no

significant difference in plasma corticosterone concentration was observed

between before (1.51+0.57 ng/ml) and after (4.71+2.51 ng/ml) the diazepam

treatment, although some birds did show an increase. Behavior in the

squeeze cage also differed between the two groups, with birds struggling

frequently in the Saline group, but rarely moving in the Diazepam group.
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DISCUSSION

In response to a stressor, secretion of glucocorticoid from the adrenal

cortex increases. The major glucocorticoid in birds is corticosterone (Carsia

and Harvey 2000), and the concentration of corticosterone in bird blood is a

known marker of stress and has been used in many studies of bird stress

(Satterlee et al. 1983; Jones et al. 1992, 2000; Smith et al. 1994; Fowler

1999; Cockrem and Silverin 2002). Plasma corticosterone levels usually

start to rise 2-3 minutes after capture (Cockrem and Silverin 2002). The

adrenocortical stress response, when prolonged, can result in a number of

physiological problems for birds. As the plasma corticosterone level

increases, the growth and skeletal development of the young bird are

depressed, while adults experience loss in weight and reduced reproductive

capability, often despite increases in food consumption (Bartov et al. 1980).

In addition, stress reduces the fitness of the individual, thus making the

bird more susceptible to diseases in general (Siegel 1980).

The results of the present study suggest that restraint in a squeeze cage

1s sufficient for birds to feel stress. The corticosterone levels increased

12
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markedly and the birds struggled constantly against the restraint. One of

the advantages of the squeeze cage is that the space in which the bird is

immobilized can be varied to some extent, thereby accommodating various

sized birds. By reducing the internal space by the same extent for each

treatment, the same amount of restraint, and thus stress, is applied to each

bird.

The results of the present study suggest that the administration of

diazepam can reduce the stress response in birds. Tranquilizers have been

used against various stress disease in humans (Tsutsui 1990), and thus may

be suitable for use against bird stress. Tranquilizers have been previously

used for the sedation of birds (James and Peek 1966; Watanabe et al. 1966),

and if the sedation is deep enough, the birds will close their eyes and sit

quite still. Under sedation they also become indifferent to outside stimuli,

and are thus very easy to handle. Although the level of sedation in the

present study appeared sufficient, the corticosterone levels tended to

increase a little in some birds, indicating individual differences in the

response to the tranquilizer. Thus, for sufficient control of stress, clinical

13
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symptoms and other factors, such as age or character, must be considered.

The best approach is to comprehensively evaluate the conditions, and then

adopt a combination of tranquilizer use and either another drug or covering

of the eyes to keep the bird quiet, thereby reducing stress.

From the point of view of animal welfare, it is necessary to handle birds

in the least stress-provoking way possible. This is also important when

collecting clinical or biological data, as stress is not only a threat to the

health of the bird, but also cause physiological changes as well, which may

distort findings. Furthermore, the less the bird is handled the better, which

can be facilitated by using a tranquilizer to calm the bird down and reduce

struggling. The use of tranquilizers should result in more time effective

research and better stress management for birds, enabling better research

into the conservation of wildlife.

14
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Fig 1:

Fig 2:

Changes in plasma corticosterone concentration before and after

restraint in the Basal and Stressed groups. Data are presented as

mean =+ SE. (3¢): Significant difference between before and after

treatment (P<0.05), (NS): Not significant (P>0.05).

Changes in plasma corticosterone concentration before and after

restraint in the Saline and Diazepam groups. Data are presented as

mean=SE. (%): Significant difference between before and after

treatment (P<0.05), (NS): Not significant (P>0.05).



Yanagawa

Corticosterone (ng/ml)

- = N N W
oo O o1 O o1 O

o

_ Basal

Stressed

l

[f—

Before After

Before After




Yanagawa

Corticosteron (ng/ml)

15

10

 —

Diazepam

Before After

Before After



	text
	figure legend
	figure
	Fig.1
	Fig.2


