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Summary
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Stereotypic behaviour in captive animals is a recognised indicator of compromised welfare, often
driven by chronic stress resulting from environmental restriction and insufficient stimulation. Oxyto-
cin has an established role in modulating this physiological stress and exerting anxiolytic effects,
making it a highly promising intervention to mitigate such welfare concerns. Therefore, this study
aimed to evaluate the effects of intranasal oxytocin on behavioural patterns in captive Malayan tigers
(Panthera tigris jacksoni), with particular emphasis on active, resting, and stereotypic behaviours.
Five captive Malayan tigers (males; n=3, females; n=2) were selected at the National Wildlife Rescue
Centre and were exposed to two conditions: a control condition without treatment and an experimen-
tal condition following intranasal oxytocin administration. Both conditions were observed for five
days, and the tigers’ behaviour was recorded for 10 minutes every day. All data were converted into
an ethogram comprising three primary categories: active, resting, and stereotypic behaviours. During
the experiment, meat was used to lure the tigers nearly to the fence, and immediately, 1.5 mL (15 IU)
oxytocin was administered using a syringe directly into the nostrils. Results showed that oxytocin
administration did not produce statistically significant changes in active or resting behaviours. How-
ever, intranasal oxytocin administration was associated with a statistically significant decrease in
stereotypic behaviour. The results support the view that oxytocin may function as a behavioural
modulator in captive large carnivores and could complement enrichment-based welfare strategies.
Although limited by a small sample size and short observation period, the study provides preliminary
evidence that intranasal oxytocin may have practical value for improving behavioural welfare in cap-
tive Malayan tigers and merits further investigation in larger and more controlled studies.
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INTRODUCTION

The Malayan tiger (Panthera tigris jack-
soni) is a subspecies native to Peninsular
Malaysia and is currently classified as
Critically Endangered on the IUCN Red
List, with fewer than 150 individuals re-
maining in the wild. Its rapid decline has
been attributed primarily to habitat loss,
fragmentation, and excessive poaching for
the illegal wildlife trade (Allberry et al.,
2024). As pressures on wild populations
increase, conservation programmes in-
creasingly rely on captive breeding and
zoo-based management strategies to help
maintain populations and support long-
term species persistence (Farquharson et
al., 2021). However, man-made artificial
environments prevent animals from ex-
pressing normal behavioural needs, sub-
jecting them to zoochosis or stereotypic
behaviour, which is characterised by re-
petitive, purposeless behaviour as a sign
of stress due to a lack of stimulation or
enrichment. These behaviours are typical-
ly observed in captive environments, in-
cluding head rolling, hair pulling, and
pacing (Yasmeen ef al., 2023).

The occurrence of stereotypic behav-
iours in captive animals reflects broader
welfare challenges related to environmen-
tal stimulation, enclosure design, and so-
cial interactions. Poorly designed enclo-
sures that fail to provide adequate space
and appropriate resources, together with
insufficient species-relevant enrichment,
may contribute to the development of ab-
normal repetitive behaviours in captive
animals (Bacon, 2018). In addition, exter-
nal stressors, including visitor presence
and anthropogenic noise such as renova-
tion or traffic sounds, may exacerbate
stress-related and stereotypic behaviours
in captive animals (Limin et al., 2025).
Because stereotypic or abnormal repeti-
tive behaviours are widely recognised as

indicators of compromised welfare, effec-
tive and species-specific mitigation strate-
gies are essential, particularly those aimed
at promoting behavioural diversity and
natural behaviours through environmental
enrichment (Rose & Manteca, 2025).
However, in large carnivores, enrichment
alone may be insufficient when enclosure
space, habitat quality, and environmental
complexity remain inadequate, as larger
and more naturalistic environments are
associated with lower levels of abnormal
behaviour and more appropriate behav-
ioural expression (Khan et al, 2018).
Consequently, complementary approaches
targeting the physiological mechanisms
underlying stress responses have increas-
ingly attracted scientific attention.

One promising approach to influence
behavioural responses in animals involves
the use of neuroendocrine modulators,
particularly oxytocin. Oxytocin is a pep-
tide hormone classically associated with
reproductive processes such as parturition,
lactation, and sexual behaviour. Beyond
these reproductive functions, it also plays
a crucial role in regulating complex social
behaviours across vertebrate species (Rig-
ney et al., 2022). Lower levels of anxiety
and fear, which lead to healthier social
interactions, can be facilitated by the use
of oxytocin (Zoicas et al., 2014). Based
on Taubert et al. (2019) studies, one dose
of oxytocin could decrease aggressive-
ness, heighten social learning and reduce
social vigilance. These findings suggest
that oxytocin may play an important role
in modulating behavioural responses re-
lated to stress and social interaction.

Recent research has explored intrana-
sal oxytocin as a potential approach for
modulating animal behaviour, largely be-
cause this route may allow oxytocin to
reach the central nervous system via olfac-
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tory and trigeminal pathways, thereby
potentially bypassing the blood-brain bar-
rier (Quintana et al., 2020). In dogs, in-
tranasal oxytocin has been reported to
enhance affiliative and contact-seeking
behaviours toward humans, particularly in
individuals with lower baseline social
competence (Turcsan et al., 2022), while
studies in rodent models have shown re-
ductions in repetitive behaviours after
oxytocin treatment, suggesting its possible
therapeutic value in neurodevelopmental
and stress-associated behavioural disor-
ders (Wang et al., 2018). However, evi-
dence regarding the behavioural effects of
oxytocin in large carnivores remains lim-
ited. Behavioural studies are essential for
assessing welfare in captive tigers, and
ethograms provide important tools for
systematically identifying and quantifying
observable behaviours (Biolatti et al.,
2016). Previous research has documented
welfare concerns such as stereotypic pac-
ing which warrant careful attention in cap-
tive animals, highlighting the need for
further investigation and appropriate wel-
fare-oriented interventions (Poirier &
Bateson, 2017). Therefore, this study in-
vestigates the effects of intranasal oxyto-
cin on the behavioural patterns of captive
Malayan tigers, with particular emphasis
on active, resting, and stereotypic behav-
iours. By doing so, the study aims to eval-
uate the potential of oxytocin as a behav-
ioural modulation tool in captive Malayan
tigers, address an important gap in wild-
life behavioural science, and contribute to
the development of welfare improvement
strategies for captive wildlife.

MATERIALS AND METHODS

Ethical approval

The research protocol was reviewed and
approved by the Institutional Animal Care
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and Use Committee (IACUC) of
Universiti Putra Malaysia under approval
number UPM/IACUC/AUP-U011/2024.
The study was conducted in accordance
with institutional ethical standards and
national wildlife research regulations.
Permission to conduct the research was
also granted by the Department of Wild-
life and National Parks of Peninsular Ma-
laysia (PERHILITAN) under permit num-
ber JPHLTN.600-6/1/4 JLD5-65. All pro-
cedures were designed to minimise dis-
turbance to the animals and ensure that
behavioural observations and oxytocin
administration did not cause unnecessary
stress or harm.

Study site and animals

The study was conducted at the National
Wildlife Rescue Centre (NWRC) located
in Sungkai, Perak, Malaysia. The centre
houses several large carnivore species,
including Malayan tigers (Panthera tigris
jacksoni), maintained under controlled
captive conditions to support rehabilita-
tion and conservation initiatives. The
study involved five captive Malayan tigers
(n=5; 3 males and 2 females) maintained
at the rescue centre. The male and female
individuals were housed separately in in-
dividual enclosures but located within the
same enclosure block. To encourage mat-
ing behaviour as part of the breeding pro-
gramme, each tiger was placed next to a
tiger of the opposite sex. All cages within
each block were linked to a shared play
area known as the exercise yard, featuring
an artificial pond, tall trees, and Iush
shrubs. The tigers were released into this
exercise yard every other day for hus-
bandry management and enrichment pur-
poses. Cleaning typically occurred in the
morning around 9:00 AM. The enclosures
were equipped with enrichment items like
tree logs and a wooden platform for rest-
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ing. The feeding schedule consisted of
providing food six days a week, including
various meats such as chicken and beef,
along with access to a moat containing
clean water. Feeding took place daily
around 4:00 PM, with a fasting period
once a week.

Development of behavioural ethogram

An ethogram for the captive tigers was
developed prior to the observation period,
and the behaviours were classified into

three primary categories, which are active,
resting, and stereotypic behaviours (Table
1). The active category included behavi-
ours associated with locomotion, explora-
tion, feeding, and social or territorial re-
sponses, namely aggression, clawing,
drinking, feeding, scent marking, smell-
ing, stalking, walking, and vocalisations.
The resting category comprised low-acti-
vity or maintenance behaviours, including
grooming, lying on back, resting awake,
rolling over, sitting, sleeping, and yawn-

Table 1. Combined ethogram of active, resting, and stereotypic behaviours observed in captive Ma-

layan tigers

Category Behaviour Description
Aggression Growling, snarling, swatting, or attacking another tiger on per-
ceived threat
Clawing Sharpening the claws on trees or wooden logs
Drinking Drinking water from the pool or moat
Feeding Consuming prey, tearing meat, and chewing bones
Scent marking Spraying urine on objects such as walls to leave scent marks
Active Smelling Moving the head toward an object and sniffing
Stalking Slow walking movement with slightly bent limbs and eyes fo-
cused on a specific target
Walking Ambulatory movement in a specific direction with an apparent
goal; a symmetrical gait in which each foot remains on the ground
more than half the time
Vocalisations Roaring, growling, purring, moaning, and chuffing
Grooming Licking or cleaning the fur and body
Lying on back Resting on the back, usually followed by rolling over
Resting awake Lying in a relaxed posture with the eyes open or partially open
Roll over Rotating the body along the longitudinal axis until resting on the
Resting dorsal surface
Sitting Stationary posture with straight forelegs and folded hind legs
Sleeping Immobile resting state with the eyes closed
Yawning Wide opening of the mouth with deep inhalation; the eyes may be
slitted or closed, and the tongue may protrude
Pacing Repeated walking back and forth along the same path with no
Stereotypic apparent purpose

Walking in circles

Repeated walking or running in a circular pattern
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ing. The stereotypic category included
repetitive, apparently functionless behav-
iours, specifically pacing and walking in
circles. The categorisation was based on
Mohapatra et al. (2014) and Vaz et al.
(2017) (Table 1).

Experimental procedures

The study employed a comparative obser-
vational design consisting of two experi-
mental conditions: a control condition and
an oxytocin exposure condition. The same
five captive Malayan tigers were observed
under both conditions, allowing each ani-
mal to serve as its own control for com-
parison of behavioural patterns before and
after oxytocin administration. Under the
control condition, all tigers were observed
without any experimental intervention
beyond the natural stimuli present within
their environment. This phase served as a
baseline reference for evaluating the natu-
ral behavioural patterns of the animals.
During the experimental condition, the
animals were exposed to intranasal oxyto-
cin administration prior to behavioural
observation. Both experimental conditions
were conducted over a five-day observa-
tion period. The use of equivalent obser-
vation periods allowed for a direct com-
parison between baseline behaviour and
behaviour following oxytocin exposure.
Both control and experimental condi-
tions were carried out for 5 days, respec-
tively. Observations were done through
direct observation by assigned observers
using the focal sampling method. During
control observation, tigers’ natural behav-
iours were recorded for 10 minutes with a
one-minute interval at the same time every
day for 5 days. Meanwhile, for experi-
mental observation, 1.5 mL (15 IU) of
oxytocin was administered intranasally to
each tiger around the same time every day
for 5 days. To facilitate administration,
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raw meat was placed near the fence to
attract the tiger into close proximity. The
oxytocin solution was then administered
directly into the nostrils using a syringe.
Behaviour was recorded 60 minutes after
oxytocin administration. All procedures
were conducted at approximately the same
time each day, between 10:00 am and
1:00 pm, in order to minimise variation
associated with time of observation. A
pre-constructed ethogram was used for
data collection, where each slot represents
a specific behaviour in 10-minute inter-
vals, and each behaviour was recorded
regardless of its frequency.

Data processing and statistical analysis

Behavioural observations were compiled
to determine the total occurrence of each
behavioural category for every individual
tiger under both experimental conditions.
The frequencies of active, resting, and
stereotypic behaviours were calculated
and summarised using descriptive statis-
tics, including mean values and standard
errors. A paired t-test was then conducted
to assess whether the exposure to oxytocin
had an impact on the animals’ behaviour.

RESULTS

Table 2 summarises the mean frequency
of active, resting, and stereotypic behav-
iours exhibited by the tigers under control
and experimental conditions. Overall,
oxytocin administration did not produce
statistically significant changes in active
or resting behaviours, but resulted in a
significant reduction in stereotypic behav-
iours. The mean frequency of active be-
haviours decreased from 14.60+£3.50 in
the control condition to 11.20+3.22 in the
experimental condition. However, this
difference was not statistically significant
(P=0.495). Similarly, the mean frequency
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Table 2. Number of times tigers were recorded exhibiting each behaviour under control and experi-

mental (oxytocin) conditions

Behaviours Control Experimental t df p*

Active 14.60 = 3.50 11.20£3.22 0.71 8 0.49
Resting 44.80 £6.22 49.00 £5.12 —-0.52 8 0.62
Stereotypic 20.40 +3.59 5.60+1.91 3.64 8 0.00

*Statistical comparisons by an independent t-test; the corresponding t-values, degrees of freedom

(df), and P-values are presented.
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Fig. 1. Frequency of active behaviours.

of resting behaviours increased slightly
from 44.80+6.22 during the control condi-
tion to 49.00+5.12 following oxytocin
administration, but this change was also
not statistically significant (P=0.616). In
contrast, the mean frequency of stereotyp-
ic behaviours showed a marked decrease
from 20.40+3.59 in the control condition
to 5.60+1.91 in the experimental condi-
tion. This reduction was statistically sig-
nificant (P=0.007), indicating that intrana-
sal oxytocin administration was associated
with a substantial decline in abnormal
repetitive behaviours.

The individual frequencies of active
and resting behaviours under control and
oxytocin conditions are presented in Fig.
1 and 2. Descriptively, active behaviour
tended to decrease in all tigers following
oxytocin exposure. As shown in Fig. 1,
active behaviour frequency decreased

slightly in Sungkai (14 to 13), Chemon (9
to 7), Nicky (27 to 25), Bobby (16 to 11),
and Jati (7 to 6). In contrast, resting be-
haviour showed a more variable pattern,
with increases observed in Nicky (43 to
44), Bobby (27 to 33), and Jati (50 to 63),
while slight decreases were recorded in
Sungkai (62 to 52) and Chemon (57 to 54)
(Fig. 2). Although these figures suggest a
tendency toward reduced activity and in-
creased resting behaviour after oxytocin
administration, the differences were not
statistically significant and should there-
fore be interpreted descriptively.

The reduction in stereotypic behaviour
was further illustrated in Fig. 3 and 4,
which present the individual frequencies
of circling and pacing behaviours in each
tiger under both conditions. Descriptively,
all tigers showed lower frequencies of
both pacing and circling following oxyto-
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cin exposure compared with the control
condition. Fig. 3 shows that all tigers ex-
hibited lower frequencies of circling be-
haviour after oxytocin exposure compared
with the control condition. Under the con-
trol condition, Bobby displayed the high-
est circling frequency (11), followed by
Jati (7), Nicky (6), Chemon (5), and
Sungkai (4). After oxytocin administra-
tion, circling behaviour decreased to 3 in
Bobby, 1 in Chemon and Jati, and 0 in
both Sungkai and Nicky. This pattern
demonstrates a consistent reduction in
circling behaviour across all individuals.
A similar trend was observed for pacing
behaviour (Fig. 4). All tigers showed low-
er pacing frequencies following oxytocin
administration. In the control condition,
Nicky showed the highest pacing frequen-
cy (25), followed by Bobby (15), Jati
(12), Sungkai (10), and Chemon (7). After
oxytocin exposure, pacing frequencies
decreased to 12 in Nicky, 5 in Bobby, 3 in
Sungkai, 2 in Jati, and 1 in Chemon. Alt-
hough the figures demonstrate a consistent
downward pattern in both pacing and cir-
cling behaviours, these changes should be
interpreted descriptively, as the individual
stereotypic subtypes were not statistically
significant when considered separately.

DISCUSSION

The present study demonstrated that in-
tranasal oxytocin administration was asso-
ciated with a significant reduction in ste-
reotypic behaviours in captive Malayan
tigers, while changes in active and resting
behaviours were not statistically signifi-
cant. This pattern suggests that oxytocin
may exert a more specific effect on ab-
normal repetitive behaviours related to
stress rather than on the overall behav-
ioural activity of the animals. In captive
wildlife, stereotypic behaviours such as

pacing are widely regarded as signs of
poor welfare because they are repetitive,
apparently functionless, and commonly
emerge under conditions of environmental
inadequacy, inescapable stress, or chronic
frustration (Yasmeen et al, 2023). In
large felids, pacing is one of the most fre-
quently reported stereotypic behaviours
and is commonly associated with restrict-
ed opportunities to express normal loco-
motor, exploratory, and feeding behavi-
ours, particularly under conditions of in-
adequate environmental quality, limited
space, or reduced environmental complex-
ity (Szokalski et al., 2012). Therefore, the
significant decline in stereotypic behav-
iour observed in this study provides pre-
liminary evidence that oxytocin may be
consistent with reduced stress-related be-
havioural expression in captive Malayan
tigers.

The results from the individual ani-
mals further strengthen this interpretation.
Both circling and pacing frequencies
showed a consistent downward pattern
across all observed tigers after oxytocin
exposure, despite variation in baseline
behaviour among individuals. Bobby and
Nicky showed relatively high initial levels
of circling and pacing, respectively, yet
both individuals demonstrated clear re-
ductions after treatment. This pattern is
noteworthy because it suggests that the
behavioural effect of oxytocin was not
limited to animals with low levels of ste-
reotypy, but was also apparent in those
with more pronounced abnormal repeti-
tive behaviour. However, because pacing
and circling were not statistically signifi-
cant when analysed separately, these
changes should be interpreted descriptive-
ly. Nevertheless, the consistent reduction
across individuals may indicate that oxy-
tocin influenced the emotional or neuro-
physiological states underlying stereotypic
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locomotion. Previous research in other
species suggests that oxytocin may influ-
ence behavioural regulation, reduce anxie-
ty-related behaviours, and attenuate stress-
related responses (Sutherland & Tops,
2014; Burkhart et al., 2023), while some
rodent studies have also reported reduc-
tions in repetitive behaviours (Wang et
al.,2018).

The reduction in stereotypic behaviour
observed in this study is biologically plau-
sible in light of the known functions of
oxytocin. Oxytocin is a neuropeptide pre-
dominantly synthesised in the hypothala-
mus and released both centrally and pe-
ripherally, including from the posterior
pituitary, and although it was historically
recognised for its role in childbirth, lacta-
tion, and sexual reproduction, it is also
now understood to regulate social bonding
and a broad range of social behaviours
across species (Walle et al., 2026). Stud-
ies in dogs have shown that intranasal
oxytocin can enhance affiliative behaviour
toward humans, including increased social
approach, physical contact, and gaze di-
rected to human faces (Yuan & Zhang,
2026). Research in marmosets has demon-
strated oxytocin’s influence on paternal
tolerance and caregiving-related social
interactions (Cavanaugh et al., 2016).
These findings suggest that oxytocin has
broader behavioural effects that extend
beyond reproduction and may promote
calmer, less reactive behavioural states.

One possible explanation is that oxy-
tocin may have influenced emotional
arousal associated with environmental
frustration, thereby decreasing the need
for repetitive locomotor expression. Ste-
reotypic behaviours in captive carnivores
are often linked to stress and poor welfare,
particularly in naturally wide-ranging spe-
cies whose ecological and spatial needs,
including ranging and pursuit hunting, are
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difficult to reproduce under captive condi-
tions (Kroshko et al., 2016). Wild tigers
occupy large home ranges and devote
much of their active time to hunting, feed-
ing, and territorial behaviours, whereas
captive environments impose substantial
spatial and behavioural constraints
through smaller enclosures, artificial feed-
ing routines, and reduced opportunities for
natural hunting. Under such conditions,
stereotypic pacing may emerge as a mani-
festation of captive challenge and restrict-
ed expression of species-typical behaviour
(Szokalski et al., 2012). By influencing
neural pathways involved in stress regula-
tion, oxytocin may reduce these maladap-
tive behavioural outputs. Intranasal ad-
ministration is particularly relevant be-
cause growing evidence suggests that it
can permit oxytocin to enter the brain via
olfactory and trigeminal nerve projections,
potentially bypassing the blood-brain bar-
rier that limits peripheral peptide access to
the central nervous system (Yao &
Kendrick, 2022). This route of administra-
tion may therefore support a direct
neurobehavioural effect.

In contrast to the clear reduction in
stereotypic behaviour, active behaviour
showed a non-significant decrease, and
resting behaviour showed a non-signi-
ficant increase following oxytocin expo-
sure, indicating that the treatment did not
produce a uniform shift in overall behav-
ioural output. This interpretation is bio-
logically plausible because oxytocin has
been implicated in the regulation of stress
responses and anxiety-related behaviour
rather than being described primarily as a
nonspecific sedative agent (Takayanagi &
Onaka, 2022). In addition, oxytocin has
been proposed to influence behavioural
flexibility and adaptive regulation of be-
haviour across changing contexts, suggest-
ing that its effects may involve selective
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modulation of behavioural expression
rather than generalised behavioural inhibi-
tion (Walle et al., 2026). Related mecha-
nistic perspectives also describe oxytocin
as a neuromodulator that can shape behav-
ioural output through effects on salience
and neural plasticity, which may further
support a more targeted influence on
stress-linked or dysregulated behaviours
(Froemke & Young, 2021).

The slight increase in resting behav-
iour observed in some individuals may
nevertheless reflect a shift toward a calm-
er behavioural state following oxytocin
administration. However, because the
increase was not statistically significant
and was not consistent across all animals,
this interpretation should be made cau-
tiously. Resting behaviours such as sitting,
lying awake, grooming, and sleeping can
indicate reduced arousal when expressed
under stable environmental conditions.
According to Uvnis-Moberg et al. (2015),
oxytocin has been reported to promote
calmness, increase tolerance to discom-
fort, and reduce inflammatory responses.
Such effects may help explain why some
tigers, particularly individuals with poten-
tial physical discomfort, appeared to
spend more time resting after treatment.
However, the response was not uniform
across all animals, indicating that the ef-
fect of oxytocin on resting behaviour may
be influenced by individual condition ra-
ther than representing a consistent popula-
tion-level shift.

The variation among individuals is al-
so an important consideration in interpret-
ing the findings. Behavioural responses to
hormonal modulation are unlikely to be
identical across animals, particularly in
captive wildlife populations with different
life histories, temperaments, health condi-
tions, and enclosure experiences. One
tiger may respond to reduced stress by

10

increasing resting behaviour, whereas
another may show a modest decrease in
active exploration without a substantial
change in resting. Sex may also contribute
to this variability, as previous studies have
suggested that oxytocin effects can be
more pronounced in females than in males
(Rault ef al., 2015). Although the present
study was not designed to compare sex-
specific responses, such factors may par-
tially explain the differences in behav-
ioural magnitude observed across individ-
uals. Similarly, health status may have
shaped behavioural outcomes, especially
in animals with chronic pain or musculo-
skeletal impairment that could alter both
movement patterns and responses to calm-
ing interventions.

Environmental conditions during the
study period may also have influenced the
behavioural results. During the experi-
ment period, the presence of active con-
struction near the study site may have
introduced intermittent noise and disturb-
ance. This is relevant because unpredicta-
ble or loud environmental noise has been
shown to negatively affect the welfare of
captive animals and may provoke chronic
stress responses (Jakob-Hoff et al., 2019).
In addition, standard husbandry routines
such as feeding schedules and fasting days
can influence the daily activity patterns of
captive carnivores. Hottges et al. (2019)
reported that activity levels in lions may
increase during fasting periods, suggesting
that the feeding regime can shape loco-
motor behaviour independently of exper-
imental treatment. These contextual fac-
tors highlight the complexity of behav-
ioural research in captive settings and
reinforce the need to interpret changes in
tiger behaviour within their broader envi-
ronmental framework.

Findings from this study indicate that
intranasal oxytocin may serve as a com-
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plementary behavioural management tool
for captive large felids. While conven-
tional welfare strategies involve enrich-
ment and enclosure modification, the re-
sults suggest that neuroendocrine modula-
tion could help alleviate stress-related
abnormal behaviours. Although this re-
search contributes valuable data on oxyto-
cin’s role in behaviour modulation for
endangered large carnivores, it has limita-
tions such as a small sample size, short
observation period, and potential incon-
sistencies in oxytocin administration. In
addition, the absence of a placebo-treated
control group and physiological stress
indicators such as cortisol or glucose
should be acknowledged. Future studies
should address these limitations by incor-
porating larger populations, longer moni-
toring, improved delivery methods, and
stress physiological indicators to better
understand the effects of oxytocin on cap-
tive tigers.

CONCLUSIONS

This study presents preliminary evidence
suggesting that intranasal oxytocin may
reduce stereotypic behaviours in captive
Malayan tigers, such as pacing and circu-
lar locomotion. While overall activity
levels did not significantly change, a no-
table decrease in abnormal repetitive be-
haviours was demonstrated among indi-
viduals. These findings suggest that in-
tranasal oxytocin may help modulate
stress-related behavioural expression and
may have potential value for behavioural
welfare management. The reduction in
stereotypic behaviours suggests that neu-
roendocrine modulation might be a useful
addition to existing welfare strategies,
including environmental enrichment. The
research emphasises the need for further
studies with larger sample sizes and long-
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er observation periods to better under-
stand the effects and mechanisms of oxy-
tocin on wildlife behaviour. Overall, this
work advances strategies aimed at im-
proving the welfare of endangered species
in captivity.
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