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Ashwagandha (Withania somnifera) is the most revered botanical in Ayurvedic medicine. It has been tradi-
tionally used to reduce stress and enhance overall well being in humans. This study aimed to investigate
the adaptogenic effects of an Ashwagandha root extract in domestic dogs (Canis familiaris). In this 4-week,
randomized, double-blind, placebo-controlled study, 24 dogs experiencing stress and anxiety received ei-
ther placebo or 15 mg/kg bodyweight of Ashwagandha root extract once daily. Outcome measures in-
cluded urine cortisol to creatine ratio (UCCr), Canine Behavioral Assessment and Research Questionnaire
(CBARQ), Canine Brief Pain Inventory scale (CBPI), and Body condition score (BCS). Based on the data
collected from all the dogs, Ashwagandha root extract supplementation was associated with significant
improvements in stress-related signs. In comparison with the placebo, Ashwagandha intake was associ-
ated with a statistically significant reduction in urine cortisol to creatine ratio (P=0.0005). Results from
CBARQ revealed that Ashwagandha intake was associated with a statistically significant reduction in the
fear and anxiety domain (P=0.03), compared to placebo. There was also a statistically significant re-
duction in the CBPI pain severity (P < 0.0001) and pain interference (P < 0.0001) domains, compared
to the placebo group. Ashwagandha intake was well tolerated in all the dogs with no reported adverse
events. In conclusion, the intake of Ashwagandha root extract for 4 weeks was associated with significant
reductions in UCCr, and signs of fear and anxiety and pain interference.

© 2022 Elsevier Inc. All rights reserved.

Introduction

as people do, though it is difficult to recognize the signs. In dogs,
some commonly reported stressors include stimuli to transporta-

Animals and human beings are persistently subjected to stress-
ful environments in their everyday activities. Stress is a biological
response of the body caused by the extraordinary circumstances
defined as a stressor threatening its natural homeostasis (Laugero
and Moberg, 2000; Karatsoreos and McEwen, 2011). Stress can
negatively affect several physiological systems and increases the
risk of disease depending on its characteristics and the individ-
ual’s reaction to it. Dogs suffer from stress and anxiety as much
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tion (Bergeron et al., 2002), social and spatial restriction (Hennessy
et al., 1997), and loud noise (Grigg et al., 2021).

Separation anxiety and noise aversions affect the welfare of
the dog and the bond between humans and animals. Anxiety is
a response to a prospective or imagined threat or uncertainty
(Sherman and Mills, 2008). Physiologic indications (e.g., increased
respiratory and heart rates, vasomotor changes, shaking or paral-
ysis, increased salivation or sweating, gastrointestinal abnormali-
ties) and behavioral signs (e.g., increased salivation or perspiration,
gastrointestinal disorders) are all signs of anxiety in dogs. Changes
in activity (e.g., immobility, pacing, circling, restlessness); changes
in nearest neighbor distances (e.g., remaining close to a person
or conspecific); or changes in appetite, including anorexia, are


https://doi.org/10.1016/j.jveb.2022.03.002
http://www.ScienceDirect.com
www.journalvetbehavior.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jveb.2022.03.002&domain=pdf
mailto:kaurj.dr@gmail.com
https://doi.org/10.1016/j.jveb.2022.03.002

J. Kaur, S. Seshadri, K.H. Golla et al.

Journal of Veterinary Behavior 51 (2022) 8-15

p
Visit 1: Screening (Day -2 to 0)

+ Owners informed consent

* BCS, CBARQ, CBPI
-

* Dogs selection based on inclusion/exclusion criteria

* Demography, Vital Signs, Physical examination

~

s v

Visit 2: Randomization (Day 1)

* \fital signs, physical examination

. -

* Randomization, IP dispensing, Instructions
* UCCr (9am - 11am), Hematology, Biochemistry and Total T4

o

Visit 3: End of Study (Day 28 + 3)

 \fital signs, physical examination
* |P accountability
* BCS, CBARQ, CBPI

L%

* UCCr (9am - 11am), Hematology, Biochemistry and Total T4

i

Figure 1. Overview of study design (BCS, Body condition score; CBARQ, Canine Behavioral Assessment & Research Questionnaire; CBPI, Canine Brief Pain Inventory; UCCr,

urine cortisol creatine ratio; Total T4 - total thyroxine).

examples of behavioral indicators of anxiety (Sherman and Mills,
2008). Regular exposure to anxiety-inducing stimuli over a period
can negatively affect the physical, mental, or social health of the
dog and thus reduce the quality of life (Dreschel, 2010). Accord-
ing to a study conducted in the United States, 10.3% of cases had
a specific fear, anxiety, or phobia, 14% experienced separation anx-
iety, and 22% exhibited fear-related aggression toward individuals
(Bamberger and Houpt, 2006).

Distress responses to sounds take a variety of forms, ranging
from more mild reactions, such as panting, hiding, hyperactivity,
or escape attempts (Shull-Selcer and Stagg, 1991), to more extreme
reactions, such as destructiveness and self-trauma. Between 40%
and 50% of dog owners report that their dog is “scared” of some
sort of noise (Beaver, 1999; Blackwell et al., 2013). As a result,
many owners may seek help and advice from veterinarians, be-
haviorists, and dog trainers (Rugbjerg et al., 2003) or elect relin-
quishment, abandonment, or euthanasia (Wells and Hepper, 2000;
Segurson et al., 2005;). Chronic stress and anxiety in dogs can
cause an increase in cortisol levels. Urine cortisol to creatine ratio
(UCCr) can be used to assess stress in dogs (Part et al., 2014; Citron
et al., 2020) and it also is sensitive enough to measure stress asso-
ciated with trivial daily activities, such as a car ride.

Treatment is often delayed until abnormal responses reach ex-
treme levels such as panic attacks or reactions to multiple stim-
uli. Animals with these issues may appear normal at other times

and have a temperament that is not fearful. Therapeutic options
for the management of anxiety include tricyclic antidepressants
(e.g., clomipramine), H1 antagonists (e.g., fexofenadine), and selec-
tive serotonin reuptake inhibitors such as fluoxetine. These med-
ications may have undesired effects such as intermittent vom-
iting, diarrhea, lethargy, depression, loss of appetite, and skin
rash in dogs (King et al., 2000; Seksel and Lindeman, 2001;
Simpson et al., 2007; Alja et al., 2009), although these are not com-
monly reported. Natural and botanical supplements that can man-
age stress responses may have fewer undesired effects, but they
are seldom measured.

Ashwagandha, scientifically known as Withania somnifera (L.)
Dunal, is a member of the Solanaceae family. The roots are exten-
sively used for their adaptogenic properties and numerous health
benefits. Ashwagandha is a highly versatile herb that acts on vari-
ous human body systems, including the nervous system, the im-
mune system, the endocrinal system, and the reproductive sys-
tem. Ashwagandha is widely known to reduce stress responses in
both humans and animals (Weiner and Weiner, 1994). In humans,
various studies have demonstrated the stress-reducing effects of
Ashwagandha (Chandrasekhar et al., 2012; Choudhary et al., 2017,
Salve et al,, 2019). In a study conducted in geriatric canines, Ash-
wagandha root extract supplementation demonstrated hepatopro-
tective, anti-peroxidative, and antioxidant effects (Nabi et al., 2014).
There is no published clinical study assessing stress mitigating
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effects of the standardized ashwagandha root extract in domestic
dogs. Hence, we used a standardized herbal formulation to test
any potential effects. By using a standardized formulation, findings
can be replicated and compared with pharmaceutical formulations
(Sayed et al., 2019) in the future.

The study was aimed to evaluate the effect of standardized Ash-
wagandha root extract as an adaptogen and an anxiolytic herb
in domestic dogs (Canis familiaris). We hypothesized ashwagandha
root extract supplement will result in a greater reduction in UCCr
concentration compared to a placebo over 4 weeks.

Materials and Methods
Study design

The study was a 4-week, single-center, randomized, double-
blind, placebo-controlled trial. It was conducted from February
2019 to May 2019 at an Allvet private pet clinic, in Hyderabad, In-
dia. The study protocol was approved by the Institutional Animal
Ethics Committee (IAEC) and Committee for Control and Supervi-
sion of Experiments on Animals (CPCSEA), New Delhi, India (Ref
no: 11/2018-2-IAEC/CVSc, Hyderabad). The study avoided any dis-
comfort for the animals using proper handling and clinical man-
agement by the experienced veterinarian.

Study Animals

All the 24 dogs with signs of stress and anxiety enrolled in the
study were client-owned, lived in Hyderabad, India, and were re-
cruited at the private clinic during routine visits. The dog’s owner
signed informed consent at the screening visit before the study
procedures.

Eligibility Criteria

Male and female dogs with mild to moderate anxiety aged 3-
8 years of any breed, intact or neutered, and with no significant
medical histories were eligible to participate. All the dogs had
to have at least 2 behavioral signs related to stress and anxiety:
avoiding eye contact, avoidance of the feared object, crouching or
cringing with tail lowered or tucked between the legs, whimper-
ing, and whining, freezing, and shaking and trembling. In addition,
they were diagnosed with mild to moderate anxiety using modi-
fied C-BARQ questionnaire fear and anxiety domain where the av-
erage score should be between 1 and 3, suggesting the presence
of mild to moderate anxiety, and dogs also had to have an aver-
age body condition score between 3 and 6. Dogs were excluded
from participating in the study if they were concurrently on anti-
psychotic medication, steroids, anti-inflammatories, nutritional en-
ergy supplements, herbal products, or had contraindications or hy-
persensitivity to Ashwagandha. Other reasons for exclusion were
the presence of any medical condition or disease and pregnancy
and lactation.

Study Visits

A veterinarian examined the dog and interviewed the owner
at the baseline, randomization, and the end of the study. At the
screening visit (day -2 to 0), a physical examination, eligibility
evaluation based on the inclusion and exclusion criteria, and psy-
chometric scales took place. At the randomization visit (day 1),
physical examination, blood sampling, and dispensing of trial in-
tervention were performed. At the end of the study visit (day 28),
an evaluation of physical examination, blood sampling, psychome-
tric scales, and adverse events took place. Figure 1 provides an
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overview of the study design and details of procedures at each
visit.

Sample Size and Randomization

As this was an exploratory study, the sample size was a con-
venience sample of 24 dogs. The enrolled dogs were randomly
assigned to 1 of the 2 groups (Ashwagandha and Placebo) in a
1:1 randomization ratio. Thus, 12 dogs were in the ashwagandha
group, and another 12 dogs were in the placebo group. Randomiza-
tion was performed using an automated method of random num-
ber generation which was pre-determined for the site. The inves-
tigational product and the placebo group products were manufac-
tured and packed into identical containers and labeled equivalently
to ensure blinding. All dogs were assessed at baseline, and week 4.

Trial Interventions

The investigational product contained an Ashwagandha root ex-
tract (KSM-66 Ashwagandha root extract), received from the man-
ufacturer, Ixoreal Biomed Inc., CA, USA. It contains more than 5%
of total withanolides and is manufactured as per Current Good
Manufacturing Practices (cGMP) defined by US-FDA. All extrac-
tions are done using following a green chemistry-based process
that is devoid of any alcohol-based extraction. The placebo (starch)
was identical to the investigational product in appearance, color,
odor, taste and packaging. Both the investigational product and the
placebo were packaged in identical containers. Dogs received ei-
ther Ashwagandha root extract or placebo powder at a dose of
15mg/kg body weight once daily. All the dog owners were in-
structed to mix the powder based on their dogs’ weight in a regu-
lar meal at night.

Efficacy Assessments

Urine cortisol creatine ratio

The urine cortisol creatine ratio is a screening test for mea-
suring the stress and the amount of cortisol and creatinine
(Citron et al., 2020). UCCr is sensitive to daily activities such as
a car ride or a visit to the veterinarian. These activities may cause
an increase in this ratio. A UCCr test involves the collection of a
urine sample taken early in the morning. For our study, the veteri-
narian assistant took urine samples at the same time (9-11 am) be-
tween both visits before the veterinary physician assessment. The
collected urine was stored at -20° Celsius until the analysis. Anal-
ysis was performed using a direct method without extraction. Cor-
tisol concentration was measured in duplicates by using a Detec-
tX® Cortisol Enzyme Immunoassay Kit (Arbor Assays Inc.). The uri-
nary creatinine concentration was determined by the Jaffe’ kinetic
method (initial rate reaction). Thereafter, the UCCr was calculated.

Behavioral Assessments

C-BARQ - Canine Behavioral Assessment and Research Questionnaire.
Canine Behavioural Assessment and Research Questionnaire (C-
BARQ) is a standardized questionnaire predominantly focused on
assessing owner-rated frequency and severity of behavioral signs in
dogs (Bray et al., 2019). The questionnaire was customized to use
relevant questions simply to provide raw scores associated with 3
domains: excitability, aggression, and fear and anxiety. Dog own-
ers were interviewed by the experienced veterinarian to help them
score their dog’s behavior on a 0-4 rating scale: 0 - no signs of be-
havior; 1-3 - mild to moderate signs of behavior, 4 - severe signs
of behavior at baseline and end of the study visit.
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CBPI - Canine Brief Pain inventory. The Canine Brief Pain Inventory
(Canine BPI) is a psychometric evaluation that allows owners to
rate the severity of their dog’s pain and the effect of pain on their
daily functions (Brown et al.,, 2007). The evaluation is a validated
questionnaire that asks dog owners 4 questions about the severity
of pain evident in a dog (the pain severity score) and 6 questions
about how pain interferes with a dog’s activity level (the pain in-
terference score).

Body Condition Score

Body condition score is a quantitative and the most common
indirect method to evaluate the body fat accumulation of pets
based on visual observation and palpitation (Laflamme, 1997). The
evaluation is done at the ribs, waist, and hips. A 9-point body con-
dition score is commonly used for dogs. The ideal weight corre-
sponds to 4 and 5 scores on the 9-point scale in dogs.

Safety Assessments. Clinical safety was assessed based on the fre-
quency of adverse events reported by the dog owner. During the
study, all adverse events were reported to the investigator who
noted the event characteristics including severity and occurrence.

Blood samples to assess the concentrations of hemoglobin,
platelet count, serum glutamic pyruvic transaminase (SGPT), alka-
line phosphatase, serum creatinine, and total thyroxine (T4) were
collected from the jugular vein into tubes with and without ethy-
lene diamine tetraacetic acid (EDTA). Plasma and serum samples
were separated from the collected blood samples by centrifugation
at 4000 rpm for 15 minutes. The analysis was carried out using
commercially manufactured Kits.

Statistical analysis

All 24 dogs completed the study and de-identified data were
analyzed using MedCalc Version 20.009. A descriptive statisti-
cal analysis was performed. Data were presented as Mean + SD
and Median + IQR. The frequency and percentages were reported
where applicable. The categorical demographic data were analyzed
using the Chi-square test (Fisher’s exact test). The primary end-
point of the study, UCCr, was used to evaluate differences between
the 2 experimental groups (ashwagandha and placebo) of dogs at
baseline and after week 4. All the efficacy and safety outcomes
were analyzed using a student t-test. In all situations, conformity
with assumptions of normality and homogeneity of variance were
assessed with a Shapiro-Wilk test (significance level set a priori at
o =0.05). The change in mean values between baseline and week
4 was also reported using percentage. The multiple comparisons
were adjusted using Bonferroni correction, where applicable and
significance is reported with a 2-tailed P-value less than 5%.

Results

A total of 24 client-owned dogs were enrolled in the study and
randomly allocated to receive either an Ashwagandha root extract
(n=12) or a placebo (n=12). The demographic data and base-
line characteristics were well balanced concerning age, weight, and
body condition scores between the 2 treatment groups (Table 1).
More than half of the dogs were male (16.67% females; 83.33%
males- all intact), representing 6 breeds: mixed (n=18), American
Akita (n=1), beagle (n=1), German shepherd (n=1), Labrador re-
triever (n=2), and Rottweiler (n=1). All the dogs completed the
study and remained healthy throughout the study.

1
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Table 1

Demographic characteristics.
Variable Ashwagandha (n=12)  Placebo (n=12)
Age (years)
Mean (SD) 4,08 (0.99) 4.16 (0.83)
Median (IQR) 4.5 (3 -5) 4 (4 - 4.75)
Sex*
Female, n (%) 3 (25.0) 1(8.33)
Male, n (%) 9 (75.0) 11 (91.67)
Breed
Mixed, n (%) 10 (83.33) 8 (66.67)
Any other, n (%) 2 (16.67) 4 (33.33)
Weight (kg)
Mean (SD) 24.75 (10.15) 28 (9.94)
Median (IQR) 23 (18 - 26.75) 25 (21 - 35)
Body Condition Score
Mean (SD) 3.66 (0.65) 3.33 (0.49)
Median (IQR) 4(3-4) 3(3-4)

By independent sample t-test;
# Fisher exact test.

Efficacy Assessments

Urine Cortisol Creatine Ratio

Changes in mean UCCr across the Ashwagandha and placebo
group over time and significance levels are detailed in Table 2 and
Figure 2. The mean UCCr decreased in both the groups over the 4
weeks of the study, with the decrease being significantly greater
among the Ashwagandha group when compared to the placebo
group.

Relative to the baseline, the UCCr was significantly lower Ash-
wagandha group (P=0.002). A between-group analysis revealed
that there was a statistically significant difference in the change in
the mean urine cortisol creatine ratio between both Ashwagandha
and placebo groups (P = 0.0005). In the Ashwagandha group, there
was a 26.9% reduction in UCCr from baseline to week 4. In the
placebo group, there was a 3.9% reduction in the UCCr from base-
line to week 4. The reduction was approximately 6 times higher in
the Ashwagandha group when compared to the placebo group.

Canine Behavioral Assessment and Research Questionnaire

Changes in the CBARQ subscale scores across the Ashwagandha
and placebo groups over time are detailed in Table 3. Relative to
the baseline, the mean CBARQ scores for the excitability subscale
(P=0.002), was significantly lower in the Ashwagandha group. A
between the group analysis revealed a non-significant difference
in the change in the CBARQ excitability subscale scores (P = 0.06)
between Ashwagandha and placebo groups.

In the Ashwagandha group, there was a statistically signifi-
cant reduction in the aggression (P=0.01) and fear and anxiety
(P=0.01) scores over time. In addition, there were no statistically
significant reductions in the aggression (P=0.47) and fear and anx-
iety (P=0.09) score over time in the placebo group. An examina-
tion of between-group changes revealed there was a statistically
significant change in the fear and anxiety score between the Ash-
wagandha and placebo groups (P=0.03). There was no statistically
significant change in the aggression scores (P=0.13) between the
2 groups.

Canine Brief Pain Inventory

Changes in the CBPI subscale scores across the Ashwagandha
and placebo groups over time are detailed in Table 4. Relative to
the baseline, the mean CBPI scores for pain severity (P=0.002),
was significantly lower in the Ashwagandha group. A between the
group analysis revealed there was a statistically significant de-
crease in pain severity scores (P < 0.0001) between Ashwagandha
and placebo groups.
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Comparison of UCCr between Ashwagandha and Placebo
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Figure 2. Mean Change in urine cortisol creatine ratio between ashwagandha and placebo at baseline (day 1) and end of study (day 28).

Table 2
Urine cortisol creatine ratio.

Variable KSM-66 - Ashwagandha (n=12) Placebo (n=12)
Baseline End of Study Baseline End of Study
UCCr Ratio Mean + SD 12.16 + 2.17 8.88 + 1.59%# 12.35 £ 2.26 11.86 + 1.85

Median (IQR)  11.88 (10.79 - 13.23)

8.58 (7.79 - 10.33)

11.79 (1030 -14.15)  (10.29 - 12.54)

* P < 0.001 - between-group analysis by independent sample t-test
# P < 0.001 - within the group analysis by dependent sample t-test.

Table 3

Canine behavioral assessment and research questionnaire scores.

Variable KSM-66 - Ashwagandha (n=12) Placebo (n=12)
Baseline End of Study Baseline End of Study
Excitability Mean + SD 2.44 + 0.73 1.56 + 0.60* 2.33 £ 0.50 2.06 + 0.46
Median (IQR) 245 (1.72 - 3.14)  1.56 (1.06 - 2.06) 233 (2.24 - 2.41)  2.06 (1.97 - 2.14)
Aggression Mean + SD 2.72 £ 0.50 2.16 + 0.56" 2.66 £+ 0.35 2.53 + 0.41
Median (IQR)  2.71 (2.62 - 2.79)  2.16 (1.97 - 2.35)  2.66 (2.31 - 3.01)  2.53 (2.05 - 3.00)
Fear & Anxiety = Mean + SD 3.17 £ 0.38 2.54 + 0.50% 3.06 + 0.43 2.87 £0.23

Median (IQR)

3.17 (3.14 - 3.20)

2.54 (2.23 - 2.84)

3.05 (3.00 - 3.11)

2.87 (2.68 - 3.06)

* P < 0.05 - between-group analysis by independent sample t-test
# P < 0.001 - within the group analysis by dependent sample t-test.

In the Ashwagandha group, there was a statistically significant
reduction in the pain interference score (P=0.002) over time. An
examination of between-group changes revealed there was a statis-
tically significant reduction in the pain interference score between
the Ashwagandha and placebo group (P < 0.0001). In the Ashwa-
gandha group, there was a 44% reduction in the pain severity and
a 42% reduction in the pain interference scores from baseline to
week 4. In the placebo group, there was a 9 % reduction in the

pain severity and a 13% reduction in pain interference scores from
baseline to week 4.

Body Condition Score

Changes in the Body Condition Score across Ashwagandha and
placebo groups over time are detailed in Table 5. Relative to the
baseline, the mean body condition score was significantly higher
in the Ashwagandha group. A between the group analysis revealed
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Table 4
Canine brief pain inventory.
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Variable KSM-66 - Ashwagandha (n=12) Placebo (n=12)
Baseline End of Study Baseline End of Study
Pain severity Mean + SD 3.58 + 0.51 1.99 + 0.37%* 3.59 + 0.20 3.26 £ 0.19
Median (IQR) 4 (3 - 4) 2.25(1.62 - 2.25) 3.62 (3.6 - 3.64) 3.25(3.05 - 3.5)
Pain Interference Mean + SD 2.79 + 0.26 1.61 4+ 0.28%* 2.89 + 0.37 2.5 + 0.04
Median (IQR) 3 (2.5 - 3) 1.5 (1.5 - 1.5) 3(28-3) 2.5(2.5-125)

* P < 0.0001 - between-group analysis by independent sample t-test
# P < 0.001 - within the group analysis by dependent sample t-test.

Table 5
Body condition score.

Variable KSM-66 - Ashwagandha (n=12)  Placebo (n=12)
Baseline End of Study Baseline End of Study
Body Condition Score ~ Mean + SD 3.67 £ 0.65 4.08 £+ 0.66* 333 +£049 3.16 £0.38
Median (IQR) 4 (3 - 4) 4 (4 - 4.75) 3(3-4) 3(3-3)

* P = 0.001 - between-group analysis by independent sample t-test

Table 6
Vital signs and biochemical parameters.

Variable KSM-66 - Ashwagandha (n=12) Placebo (n=12)
Baseline End of Study Baseline End of Study
Respiratory Rate (breaths/min)  Mean & SD 19.41 £ 4.52 16.33 + 3.20* 18.16 + 2.48 19.33 £ 344
Median (IQR) 20 (16.5 - 23.5) 16 (13.2 - 20) 18 (16 - 20) 19 (16.5 - 21.5)
Hemoglobin (14.2 -19.2 g/dL) Mean + SD 16.10 + 2.44 17.22 + 2.18% 15.21 + 2.40 15.47 + 2.59
Median (IQR)  16.44 (14.7 - 17.9) 179 (16.1 - 18.8) 1545 (13.2 - 16.5)  14.5 (13.1 - 18.5)
T4 (1-4 pg/dL) Mean + SD 1.66 &+ 0.74 2.02 + 0.58* 1.46 + 0.37 1.6 £ 0.33
Median (IQR) 1.5 (1.1 - 1.9) 2.05 (1.5 - 2.42) 1.35 (1.2 - 1.75) 1.7 (1.3 - 1.8)

# P < 0.05 - within the group analysis by dependent sample t-test.

there was a statistically significant increase in the body condition
scores (P=0.001) between Ashwagandha and placebo groups. At
the end of the study, the Ashwagandha root extract supplemented
dogs attained an ideal body condition score of 4.

Adverse Events

No major adverse events were reported in the study. One dog,
from the placebo group, experienced fever, which was resolved
without any medication. All the hematological and biochemical
parameters assessed were in the normal reference range both at
baseline and end of the study.

Changes in respiratory rate, hemoglobin concentration, and Thy-
roxine (T4) levels across the Ashwagandha and placebo groups over
time are detailed in Table 6. Relative to the baseline the mean res-
piratory rate was significantly lower in the Ashwagandha group
(P=0.03). A between-group analysis revealed that there was a sta-
tistically significant difference in the change in the mean respi-
ratory rate between both Ashwagandha and placebo groups (P =
0.01).

Relative to the baseline, Ashwagandha intake resulted in a sta-
tistically significant increase in hemoglobin concentration (P =
0.01) over time. A between the group analysis revealed there was
a non-significant difference in change in the hemoglobin concen-
tration between the Ashwagandha and placebo group (P=0.18). In
the Ashwagandha root extract supplemented group there was a
statistically significant increase in the T4 concentration over time
(P=0.01). An examination of the between-group changes revealed
there was no statistical significance between the group differences
in the T4 concentrations (P=0.22).

Discussion

In this 4-week, randomized, double-blind, placebo-controlled
study, the administration of an Ashwagandha root extract (KSM-66
Ashwagandha®) at a dose of 15mg/kg body weight was associated
with significant changes in the UCCr in dogs experiencing stress re-
sponses and anxiety when compared to the placebo. Ashwagandha
root extract was also associated with statistically significant im-
provements in rating scales pertaining to fear and anxiety and
aggression, and pain interference over time. Ashwagandha supple-
mentation was well tolerated with no reported adverse events.

The stress-relieving and calming effect of Ashwagandha root ex-
tract has been confirmed in several human studies (Chandrasekhar
et al.,, 2012; Choudhary et al., 2017; Salve et al., 2019). These re-
sults provide initial evidence of the potential value of using Ash-
wagandha root extract in dogs with stress and anxiety.

Ashwagandha has been suggested to have anti-stress, anti-
inflammatory, antioxidant, immunomodulatory, adaptogenic, neu-
roprotective, and hepatoprotective activities (Singh et al., 2010;
Dar et al., 2015). UCCr is likely the most extensively used phys-
iological index of canine welfare in published studies, and it is
regarded as a credible marker of mild stress in dogs (van Von-
deren et al., 1998; Citron et al.,, 2020). In our study, a signifi-
cant reduction of 26% UCCr was observed in the dogs adminis-
tered with Ashwagandha root extract after 4 weeks demonstrating
a significant stress response reduction. Extensive studies have been
conducted on the biological model of animals for evaluating the
adaptogenic/anti-stress properties of Ashwagandha (Gajarmal et al.,
2014). In one study, researchers demonstrated that male Wistar
rats administered with Withania somnifera, an hour before a foot
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shock experienced a significantly reduced level of stress responses
(Bhattacharya and Muruganandam, 2003). In horses, Ashwagandha
root extract has been found to have statistically significant adapto-
genic, antioxidant, hemopoietic, and immune-stimulant properties
(Priyanka et al., 2020).

In our study, Ashwagandha root extract supplementation re-
ported a 7% increase in the hemoglobin concentration over time.
The increase in hemoglobin concentration can be correlated to the
hemopoietic effect observed in the equine study (Priyanka et al.,
2020). While Ashwagandha root extract supplementation produced
a statistically significant change in the T4 levels over time, there
was no difference between the groups.

Consistent individual-specific patterns in behavior and stress
physiology have been recorded in various animal species, al-
though the relationship between the 2 categories of characteristics
remains ambiguous (Carere et al., 2010; Rayment et al., 2015).
Exposure to stressors and the resultant response can cause an
observable change in the behavior of the dogs, such as fear and
anxiety, aggression, and excitability. Among the specific C-BARQ
findings from our study dogs, Ashwagandha supplementation
resulted in significant reductions in excitability, fear, and anxiety
ratings of 36 percent and 19.8 percent, respectively. The placebo
group experienced a 12% and 6% reduction in excitability and fear
and anxiety domain, respectively. Pain and stress are 2 distinguish-
able but overlapping processes physiologically. Both phenomena
challenge the body’s homeostasis and necessitate decision-making
to help animals adapt to their environment (Abdallah and Geha,
2017). The brain plays a central role in stress and pain processes
(McEwen, 2007; Baliki and Apkarian, 2015). CBPI was originally de-
veloped as an owner-completed questionnaire designed to quantify
the severity and effect of chronic pain in companion dogs with os-
teoarthritis (Brown et al., 2007). The primary goal of the treatment
of OA in dogs is to relieve body pain and thus improve quality
of life. As our study result showed, the ashwagandha root extract
reduces the pain severity and pain interference by 44% and 42%,
respectively, which is 3 times more than the placebo’s 9% and 13%
reduction in the pain severity and pain interference, respectively.

Exposure to stressors can affect grooming and may alter over-
all body conditions in dogs. The body condition score is a com-
mon method to evaluate animal body fat mass. In this study, Ash-
wagandha intake was able to improve the body condition score in
dogs to an ideal score of 4, whereas the placebo group didn’t have
any significant changes in the body condition score. All of the dogs
were below the ideal body condition score at the baseline, which
may be due to the owner’s feeding regimen being low quality. The
present study also demonstrated a significant decrease in the res-
piratory rate, upon the supplementation of Ashwagandha root ex-
tract. An increased respiratory rate in dogs can be identified as an
important physiological marker of stress and stress-related anxiety
(Stellato et al., 2019).

Except for one ADR (fever) in the placebo group, no adverse
events were reported. Thus, ashwagandha can be considered safe
and acceptable. All the hematological and biochemical parameters
were within normal laboratory limits.

One important limitation of this study is the small sample size.
A large-scale study with a longer duration should be conducted
with various breeds, different environmental conditions, and spe-
cific anxiety disorders to confirm the observations. We used CBARQ
in mildly stressed dogs and observed a modest improvement. It
would be necessary to conduct a study in severely stressed dogs to
see if the changes are commensurate to determine treatment effect
A similar approach might be used to measure the body condition
scores. Although the CBARQ and the BCS findings were statistically
significant, therapeutic applicability should be established by mul-
tiple clinical trials.

Journal of Veterinary Behavior 51 (2022) 8-15
Conclusion

The findings of this exploratory study suggest that Ashwa-
gandha root extract may aid in attenuating signs of stress and anx-
iety in dogs.
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