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PSYCHO-EMOTIONAL STATE OF DOGS WITH DIFFERENT AUTONOMIC
NERVOUS SYSTEM TONES UNDER ACUTE STRESS

V.I. Redko!, O.M. Bobrytska' L.A. Vodopianova!, K.M. Sovik?.
IState Biotechnological University, Kharkiv, Ukraine
’Incline veterinary hospital, Incline village, NV, USA
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Annotation. The problem of stress resistance in dogs is an important aspect of modern
veterinary medicine and ethology, as it directly affects the health, behavior, and performance of
animals in service, sport, and therapeutic activities. The autonomic nervous system (ANS) plays a
key role in regulating the psycho-emotional state, determining the speed and intensity of responses
to stress stimuli. The aim of the study was to determine the specific effects of different types of
autonomic tone on the dynamics of the psycho-emotional state of dogs under conditions of acute
stress and ordinary anxiety, and to identify the mechanisms of ANS involvement in the formation
of behavioral responses. The study was conducted on 30 dogs with different autonomic statuses.
The psycho-emotional state was assessed using the modified FAS scale (FAS-M) in dynamics. It
was found that normotonic dogs under acute stress exhibited a moderate increase in psycho-
emotional state, indicating balanced reactivity and adaptive capacity. Vagotonics had minimal
baseline values (0.3—1.5 units), but in response to acute stress they sharply increased (up to 2.5
units), followed by a rapid decline by the end of the experiment (1.3 units), indicating unstable
adaptation dynamics. Sympathicotonics showed consistently high excitability levels (1.9-2.3
units) and the most pronounced stress response (up to 3.1 units), maintaining elevated anxiety even
during ordinary anxiety days (2.5-2.8 units), which reflects their low adaptability. Analysis of the
influence of individual ANS branches showed the dominance of sympathicotonia at the initial
stages (0.4 units on the first day) with a gradual decline to 0.04—0.31 units in the following days,
while vagotonia displayed a phase-like pattern: from moderate values at the start (0.22—0.36 units)
to suppression on days 2—3 (0—0.02 units), and a renewed increase on day 5 (0.46 units). Thus, the
type of autonomic tone is a determining factor in shaping the stress response in dogs. This suggests
that autonomic tone type can be considered a prognostic marker of individual stress resistance and
a basis for developing practical correction methods in veterinary practice.

Keywords: dogs; autonomic status, sympathicotonia, vagotonia; normotonia, psycho-
emotional state; stress, anxiety, adaptation
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MNCUXO-EMOUINHUN CTAH COBAK 3 PI3BHUMHU TOHYCOM
ABTOHOMHOI HEPBOBOi CUCTEMMH 3A TOCTPOI'O CTPECY

B.I. Peanko', O.M. Boopunbka', JI.A. Bogor’sinoBa!, K.M. CoBik?
U eporcasnuii 6iomexnonoziunuii ynieepcumem, Xapxis, Yepaina
22Bemepunapna nixapus Inknaiin, cenuwe Inknaiin, Heeaoa, CLIIA
E-mail: olga.bobritskaya2410@gmail.com

AHoranisi. IIpobmemMa CTpecOCTIHKOCTI CO00aK € BaXXJIMBUM acCIEeKTOM Cy4YacHOl
BETEpUHAPHOI METUIIMHU Ta €TOJIOTil, OCKUIBKM BOHA O€3MOCEpeAHbO BIUIMBAE HA 310POB’S,
MOBEIHKY W Mpale3aaTHICTh TBAPUH Y CIY)KOOBIiH, CIIOPTHUBHIN Ta TepaneBTUYHINA MisUTBHOCTI.
ABtoHoMHa HepBoBa cuctema (AHC) Bimirpae KJII0YOBY pOJb Y PEryisiiii MCHXOEMOIIIHOTo
CTaHy, BU3HAYaIOYM IIBHUJAKICTh 1 BUPAXKEHICTh PEAKIId Ha CTPECOBI MOApa3HUKH. MeToro
JOCTIKeHHs. OyJ0 BCTAHOBUTHU OCOOJIMBOCTI BIUIUBY PI3HHUX THUIIIB BETeTaTUBHOIO TOHYCY Ha
JTUHAMIKY TICHXOEMOIIIMHOTO CTaHy CO0aK 3a YMOB TOCTPOTO CTPECY Ta 3BUYANHOI TPUBOXKHOCTI
Ta BU3HAYUTH MexaHi3mu yyacti AHC y ¢opmyBaHHI MOBEAIHKOBUX peakiii. JlocmimkeHHs
npoBeneHo Ha 30 cobakax pi3HOTO BETeTaTUBHOTO cTaTycy. [IcuxoemMomiitHuii CTaH OIIHIOBAJIN 32
mkanolo FAS-M y nuuamini. BcTaHOBIEHO, MO Y HOPMOTOHIKIB 32 YMOB TOCTPOTO CTpecy
B1JI0YBa€THCS TTOMIpHE MIJBUIECHHS MCUXOEMOIIIMHOTO CTaHy, IO CBIAYUTH MPO 30ajJaHCOBAHY
PEaKTUBHICTh Ta aJanTaiiliiHi MOXJIMBOCTI. Y BaroTOHIKiB 0a30Bi MOKa3HUKH OyJIH MiHIMATbHUMHU
(0,3-1,5 ym. o71.), oHAK y BIAMOBIIb HA TOCTPUN CTPEC BOHHU pi3Ko 3pocTand (10 2,5 ym. o1.), 3
NOAAJBIINM IIBUIKUM 3HHKEHHSM JI0 KiHIA eKkcriepuMeHTy (1,3 yMm. 011.), 1110 BKa3zye Ha HECTINKY
nuHaMiKy ananTaiii. CUMIIATUKOTOHIKM MaJld CTa0lIbHO BUCOKMH piBeHb 30ymmuBocTi (1,9-2,3
yM. OI.) Ta HalBUpaxeHIilly peakmiro Ha crpec (mo 3,1 ym. om.), 30epiraroud MiJIBUIICHY
TPUBOXKHICTh HaBITh y JHI 3BHYAWHOI TPUBOXKHOCTI (2,5-2,8 yM. o#.), o BimoOpaxkae ixHIO
HU3bKY QJanTHBHICTh. AHam3 BIUIMBY OKpeMux JaHok AHC mokazaB J10MiHyBaHHA
CHUMITaTUKOTOHII Ha movaTrkoBux eTtamnax (0,4 yM. of1. y TIEpIIHii I€Hb) 13 TOCTYTIOBUM 3HWKEHHSIM
1o 0,04-0,31 ym. ox. y HaCTyIHI JIHI, TOAL SIK BaroTOHisl Mayia (pa3oBUil Xapakrep: BiJ HOMIpHUX
3HayeHb Ha cTaprti (0,22—0,36 ym. ox.) mo npurHideHHs y 2—3 aui (0—0,02 y™m. 011.) Ta TOBTOPHOTO
3poctanHs Ha 5-ii geHs (0,46 yMm. oz.). OTKe, TUN BEreTaTUBHOIO TOHYCY € BU3HAYAJIbHUM
YUHHUKOM Yy (popMyBaHHI CTpecoBOi peakiiii codak. Lle m03BosIsie po3riisiaTé TUT BETETaTHBHOTO
TOHYCY SIK IPOTHOCTUYHUI MapKep 1HAMBIAYalIbHOI CTPECOCTIMKOCTI Ta IK OCHOBY JJISl pO3POOKH
MPaKTUYHUX METOIB KOPEKIIii y BETepUHAPHIN MPAKTHIIL.

Knwuosi cnosa: cobaku, eecemamuHuii cmamyc, CUMHAMUKOMOHIsA, 6A20MOHIA;
HOPMOMOHISL, NCUXOEMOYIUHUL CIAH, CmMpec, MPUBONCHICIb, A0anmayis.

Introduction. Relevance of the topic. Stress is a universal biological phenomenon that
significantly affects the physiological state, behavior, and overall well-being of dogs. In modern
veterinary medicine, the issue of animal stress resistance is of particular importance, since dogs
are widely involved not only as companion animals but also in service, sport, therapeutic, and
search-and-rescue activities, where their ability to quickly adapt to extreme factors directly
determines work efficiency (Salgirli Demirbas et al., 2023). It is well established that the
autonomic nervous system (ANS) plays a leading role in regulating the stress response by
integrating the effects of the sympathetic and parasympathetic divisions and coordinating the
organism’s response to external stimuli. The balance between these branches determines the
nature, intensity, and duration of behavioral and physiological reactions to stressors (Koskela et
al., 2024).

The sympathetic branch of the ANS ensures rapid mobilization of the body’s resources
through cardiovascular activation, catecholamine release, and the realization of the “fight-or-
flight” response. This mechanism is critical in the initial stages of acute stress exposure; however,
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its excessive or prolonged activation is associated with reduced adaptability, heightened anxiety,
and the risk of pathological conditions (Wehrwein et al., 2016). The parasympathetic branch, in
turn, plays a key role in the recovery phase, reducing excessive excitability and maintaining
homeostasis. In recent years, special attention has been given to the role of vagotonic mechanisms
in shaping delayed or chronic stress responses, which may be linked to the activation of the
hypothalamic—pituitary—adrenal (HPA) axis and regulation of cortisol secretion (Marza et al.,
2024).

Thus, studying the role of different types of autonomic tone (normotonia, vagotonia,
sympathicotonia) in regulating the psycho-emotional state of dogs provides new opportunities for
understanding individual differences in stress resilience. Analysis of the interaction between
sympathetic and parasympathetic influences not only helps explain different types of reactivity but
also forms a theoretical basis for developing practical approaches to predicting, preventing, and
correcting stress states in veterinary practice (Matsushita et al., 2022).

Analysis of Recent Studies and Publications. Recent research confirms the leading role of
the autonomic nervous system (ANS) in shaping stress responses in dogs and highlights different
aspects of'its involvement. For instance, Flint et al. (2024) demonstrated that under acute emotional
stimuli, dogs exhibit changes in heart rate, HRV, cortisol, and ACTH levels, with negative
scenarios causing the most pronounced HRV reduction and elevation of hormonal stress markers
(Flint et al., 2024). Dickinson et al. (2025) found that psychological stress in the form of frustration
significantly decreased HRV and impaired search task performance in rescue dogs more than
physical exertion, indicating the particular sensitivity of the ANS to emotional factors (Dickinson
& Feuerbacher, 2025). Meanwhile, Koskela et al. (2024) reported a synchronization phenomenon
of ANS responses in “dog—owner” pairs, revealing correlations between canine and human HRV,
which underscores the complexity of psycho-emotional regulation and its dependence on social
context (Koskela et al., 2024). Taken together, these findings suggest that acute stress in dogs is
mediated by the close interaction of the sympathetic and parasympathetic branches of the ANS,
manifested through changes in HRV and hormonal indicators, and can be modulated by both
emotional and social factors.

Behavioral assessment of fear and anxiety in dogs has traditionally been carried out using
various methods, including observational subjective categories, frequency recording of behavioral
manifestations, ranking systems, or cumulative stress scores (Ddring et al., 2009; Hauser et al.,
2020; Kim et al., 2022; Stanford, 1981; Stephen & Ledger, 2005). However, the ambiguity of
behavioral categories and the progressive nature of responses often complicate objective
interpretation (Hauser et al., 2020). Existing tools, such as the Clinical Dog Stress Scale (Overall,
2013), demonstrate low to moderate inter-rater reliability (King et al., 2022; Mercier et al., 2023),
while physiological indicators (e.g., cortisol, body temperature) do not always reflect the valence
of stress (Beerda et al., 2000; Koolhaas et al., 2011). Therefore, the most promising approach is
the development and validation of simple and reproducible behavioral scales suitable for practical
use. One such tool is the Fear, Anxiety and Stress Scale (FAS; Fear Free, 2022) — an eight-point
ordinal scale with illustrations and a color “traffic light” system, which allows for a quantitative
assessment of stress responses in clinical settings: from 0 (green, calm) to 5 (red, severe
aggression) (Gatehouse et al., 2025). At the same time, this scale does not fully meet the objectives
of our study, as it was designed mainly for veterinary practice, has overly general descriptors, and
does not account for the specifics of experimental conditions. Therefore, its application requires
modification to include more detailed behavioral indicators and quantitative criteria, ensuring
higher accuracy and reproducibility of results in our experiments.

Objective. To determine the specific effects of different types of autonomic tone
(normotonia, vagotonia, sympathicotonia) on the dynamics of the psycho-emotional state of dogs
under conditions of acute stress and anxiety, as well as to identify possible mechanisms of
autonomic nervous system involvement in the formation of stress responses.

Research tasks: to assess the baseline psycho-emotional state of dogs with different
autonomic nervous system tones; to determine the dynamics of psycho-emotional changes under
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the influence of acute stress and ordinary anxiety; to compare the reactivity and adaptive capacity
of dogs with normotonia, vagotonia, and sympathicotonia; to analyze the strength of influence of
individual branches of the autonomic nervous system on the formation of psycho-emotional
responses on different experimental days; to formulate conceptual statements on the role of the
autonomic nervous system in regulating stress resistance in dogs and to outline prospects for the
practical application of this knowledge in veterinary medicine.

Materials and Methods. The experiment was conducted on 30 dogs (Canis familiaris) of
the German Shepherd breed, aged 2 to 5 years, with an average body weight of 4.0 &+ 3.1 kg. Based
on anamnesis, clinical examination, and complete blood count, all animals were classified as
clinically healthy; no electrocardiographic or echocardiographic abnormalities were detected.

The state of autonomic regulation in dogs was assessed using the method of variational
pulsometry. According to the results, three experimental groups were formed: dogs with
normotonia (sympatho-vagal balance), dogs with sympathicotonia (sympathetic dominance), and
dogs with vagotonia (parasympathetic dominance).

Acute stress was induced using the open field test. For this purpose, a 16 m? experimental
arena (room) was equipped with a video camera to observe the dogs’ behavior. Testing was carried
out over five consecutive days at the same time (9:00-10:00 a.m.). On day 1, the dog was placed
in the room and left alone for 10 minutes to adapt to the environment. On days 2 and 3, the dog
was placed in the room, left alone for 3 minutes in silence, then exposed to thunder sound (90-100
dB) for 3 minutes, followed by 3 minutes of silence. On days 4 and 5, the dog was again placed in
the same room and left alone for 5 minutes in silence (to assess baseline anxiety).

Behavioral responses were evaluated using an emotional and mental state scale developed
as a modification of the Fear, Anxiety, Stress (FAS, Fear Free®, 2022) spectrum. The original FAS
is an eight-point system used in veterinary practice to assess fear, anxiety, and stress (Gatehouse
et al., 2025). In our study, the scale was adapted and simplified (FAS-M) to five levels (0—4): 4 =
strong, pronounced aggression (attempt to attack the experimenter); 3 = pronounced arousal with
increased locomotor activity and moderate aggression; 2 = excitability and fearfulness without
aggression; 1 = worry or anxiety without aggressive or energetic movements; 0 = no visible
changes in behavior. At all stages of the experiment, manifestations of acute stress were recorded,
including fear, agitation and/or aggression, discomfort, trembling, yawning, protruded tongue,
body posture (tail tucked between legs), as well as the dog’s reactions to the owner and
experimenter (Gutiérrez et al., n.d.; Kartashova et al., 2021). All data were entered into research
protocols. The use of the modified FAS-M methodology ensured clear interpretation of the most
significant behavioral manifestations.

Biometric data processing was performed using MS Excel 2019 with the built-in “Data
Analysis” tool. Statistical analysis included descriptive statistics (means and standard deviations)
and one-way analysis of variance (ANOVA). To quantify the effect size in one-way analysis of
variance, the n?*y (eta-squared) index was calculated, which reflects the proportion of the total
variance of the studied parameter statistically explained by the effect of the analyzed factor. The
probability of differences between mean values was verified using Student’s t-test to assess
statistical significance. Reliability of changes was determined at significance levels of P < 0.05, P
<0.01, and P <0.001, ensuring robust interpretation of the results.

Results and Discussion. Autonomic tone is one of the key factors determining the
individual reactivity of animals in stressful situations (Somppi et al., 2022). The psycho-emotional
state of dogs, assessed using the FAS-M scale, reflects the level of their behavioral excitability and
adaptive capacity under different testing conditions. Analysis of these dynamics in dogs with
normotonia, vagotonia, and sympathicotonia revealed characteristic differences in stress responses
and degrees of adaptation to experimental loads.

It was established that dogs with normotonia had moderate baseline values of psycho-
emotional state (according to FAS-M), which gradually increased from 1.1 to 1.8 units before
exposure during the experiment (Fig. 1). Under acute stress (days 2 and 3), their post-exposure
values significantly rose (from 2.4 to 2.6 units), indicating a pronounced but moderate reaction.
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During the evaluation of ordinary anxiety (days 4 and 5), the responses of normotonic dogs
stabilized (2.3 units after exposure), reflecting partial adaptation to the testing conditions.

Dogs with vagotonia showed the lowest baseline psycho-emotional values (0.3—1.5 units)
compared with normotonic dogs. However, in response to acute stress on day 2, they demonstrated
a sharp increase from 0.5 to 2.5 units, nearly equaling or even exceeding the responses of
normotonic dogs (2.4 units). In the following days, their reactivity declined more rapidly than in
normotonic dogs, and by the end of the experiment they exhibited the lowest increases after
exposure (1.3 units on day 5).

4,0 ® Normotonia ™ Vagotonia ™ Sympathicotonia
3,5

3,0

3.1
2 8%
2,5 — ) T 23 23
2.0 1.9 1 |
2 1
1.5
1.1
1,0
05 [
0,0

Before After Before After Before After Before After Before After
exposure exposure exposure €xposure exposure exposure exposure exposure exposure exposure

Day 1 Day 2 Day 3 Day 4 Day 5

Fig. 1. Dynamics of the psycho-emotional state of dogs with different ANS tones under
acute stress and anxiety during the experiment (arbitrary units).
Note. Significant differences compared with normotonic dogs: *P < 0.05; **P < 0.01;
*#*p < 0.001.

Dogs with sympathicotonia were characterized by consistently high baseline psycho-
emotional values (1.9—-2.3 units), considerably higher than those of normotonic dogs. Under acute
stress, sympathicotonic dogs exhibited the strongest response (up to 3.1 units on day 3),
significantly exceeding the values of normotonic dogs (2.6 units). During ordinary anxiety days
(days 4 and 5), they maintained elevated levels of anxiety (2.8 and 2.5 units post-exposure), which
indicates lower adaptability and a stronger tendency toward stress reactions compared with the
normotonia group.

The interaction between the sympathetic and parasympathetic divisions determines the
dynamics of adaptation processes, the level of anxiety, and the rate of recovery after load (Amaya
et al., 2020). Assessing the strength of the influence of individual ANS branches on the behavioral
responses of dogs on different experimental days makes it possible to trace their specific
involvement at the initial stages of acute stress and during the further development of anxiety
states. Figure 2 shows the dynamics of the influence of different branches of the autonomic nervous
system on the psycho-emotional state of dogs during the five-day experiment, expressed as the
impact strength index (1% arbitrary units). On the first day of the experiment, vagotonia exerted
a moderate influence on the dogs’ state before (0.22 units) and after exposure (0.36 units; P <
0.001). However, this effect decreased significantly in the following days (especially on days 2
and 3, reaching minimal values of 0 and 0.02 units). On day 5, a marked increase in vagotonic
influence was recorded after exposure (up to 0.46 units; P <0.001), indicating an enhanced role in
shaping anxiety responses toward the end of the experiment.
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Sympathicotonia, in contrast, exerted the most pronounced influence on the dogs’ psycho-
emotional state at the initial stages of the experiment, reaching a maximum before exposure on
day 1 (0.4 units; P < 0.001). During the subsequent days (days 2-5), the influence of
sympathicotonia gradually decreased both before and after exposure, ranging from 0.04 to 0.31
units.

0,6 . . .
’ ® Vagotonia B Sympathicotonia

0,5 0,46%**

0,40%**
0,4 0,36%*

0,31**

1*
012 014 2177046,

Before  After Before  After Before After Before After Before — After
eXposure exposure eXposure exposure eXposure exposure exposure exXposure exposure exposure

Day 1 Day 2 Day 3 Day 4 Day 5
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(98]

[\S)

0,
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0,

()

Fig. 2. Dynamics of the influence of different ANS branches on the psycho-emotional state
of dogs during the experiment (1*;; arbitrary units).
Note. Significant differences: *P < 0.05; **P <0.01; ***P < 0.001.

The influence of the autonomic nervous system (ANS) on the manifestation of stress
responses in dogs can be regarded as an integrated mechanism in which the sympathetic and
parasympathetic branches shape individual behavioral patterns and levels of adaptation (Teo et al.,
2022). In normotonic dogs, the balanced activity of both branches results in moderate anxiety
elevation during acute stress, followed by stabilization, reflecting an optimal type of regulation.
Sympathicotonic dogs exhibit high baseline activation and the strongest response at the early
stages of stress, explained by the dominance of the sympathetic branch responsible for mobilizing
the organism (“fight-or-flight™), increasing catecholamine release (adrenaline, noradrenaline), and
activating the cardiovascular system. However, excessive and prolonged activation of this branch
reduces adaptability and leads to chronic strain (Hekman et al., 2014).

Vagotonic dogs, on the other hand, start with low anxiety levels and demonstrate a delayed,
phase-like reaction: the parasympathetic system initially suppresses excessive excitability, but in
later days becomes more active and contributes to heightened anxiety states. This may be
associated with changes in the balance between acetylcholine-mediated regulation and activation
of the hypothalamic—pituitary—adrenal (HPA) axis (Toth & Dobolyi, 2025). Thus, the possible
mechanism lies in the fact that the sympathetic branch ensures rapid mobilization of the organism,
the parasympathetic branch provides compensatory recovery and modification of responses in the
delayed phase, while normotonia guarantees the most optimal integration of these processes,
reducing the risk of pathological stress and promoting adaptation (Amaya et al., 2020).

Conclusions.

1. Autonomic tone determines individual differences in stress reactivity in dogs.
Normotonic dogs are characterized by moderate increases in psycho-emotional state followed by
stabilization, indicating higher adaptability. Sympathicotonic dogs show a high baseline level of
anxiety and the strongest response to acute stress (up to 3.1 units), reflecting their tendency toward
chronic strain. Vagotonic dogs demonstrate low baseline activation but exhibit a sharp increase in

e

Bemepunapis, mexronozii meapunnuymea ma npupodokopucmysarna 2025. Homep 12

l 123

T




Peowrco ma inui

values in response to acute stress followed by a rapid decline, indicating unstable adaptation
dynamics.

2. Analysis of the influence strength of individual ANS branches revealed a phase-
like pattern of their involvement in stress responses. Sympathicotonia dominated at the initial
stages of the experiment (0.4 units before exposure on day 1; P < 0.001), but its contribution
gradually declined in subsequent days (0.04—-0.31 units). Vagotonia, in contrast, had a moderate
effect at the start (0.22—0.36 units), was almost completely suppressed on days 2—3 (0—0.02 units),
but re-emerged by the end of the experiment (0.46 units on day 5; P <0.001), indicating its role in
delayed or cumulative stress effects.

3. The type of autonomic tone can be considered a prognostic marker of individual
stress resilience in dogs and may serve as a theoretical basis for developing practical approaches
to prediction, prevention, and correction of stress-related conditions in veterinary medicine.
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