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Relationship Between Plasma Cortisol Concentrations and 
Hematological Profile in Shelter Dogs * 

The aim of this study was to determine the relationship between plasma cortisol levels and 
hematological parameters in 66 clinically healthy adult male mixed-breed dogs housed in the same 
shelter. A complete blood count was performed, and cortisol concentrations were measured using 
an ELISA kit. The samples were divided into three equal groups based on their cortisol levels: low, 
medium, and high. In comparison with the low cortisol group, the high cortisol group had higher 
white blood cell, neutrophil, and monocyte counts, while the lymphocyte count was lower. 
Compared with the low group, lymphocyte percentage was lower in the high group; monocyte 
percentage was higher in the medium than in both other groups. Other leukocyte parameters did 
not differ. Among the erythrocyte parameters, mean corpuscular volume, mean corpuscular 
hemoglobin, and erythrocyte distribution width (coefficient of variation) differed among the cortisol 
groups, while the other erythrocyte parameters were similar. For platelet parameters, the only 
difference observed among the cortisol groups was in the mean platelet volume. In the correlation 
analysis, it was determined that cortisol concentrations were significantly positively correlated with 
leukocyte, neutrophil, and monocyte counts, monocyte percentage, mean corpuscular volume, and 
mean corpuscular hemoglobin. In contrast, plasma cortisol concentrations were significantly 
negatively correlated with lymphocyte percentage and the neutrophil-to-lymphocyte ratio. In 
summary, while cortisol relationships with leukocyte parameters were more evident, those with 
erythrocyte and platelet parameters were limited. The results suggest that evaluating plasma 
cortisol concentrations and hematological parameters together may provide a more comprehensive 
interpretation of physiological stress response in shelter dogs. 
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Barınak Köpeklerinde Plazma Kortizol Konsantrasyonları ile Hematolojik Profil 
Arasındaki İlişki 

Bu çalışmada, aynı barınakta yaşayan klinik olarak sağlıklı 66 erişkin erkek melez köpekte plazma 
kortizol düzeyleri ile hematolojik parametreler arasındaki ilişkinin belirlenmesi amaçlandı. Kanlarda 
tam kan sayımı yapıldı ve plazma kortizol konsantrasyonları ELISA kiti kullanılarak ölçüldü. 
Örnekler kortizol düzeylerine göre düşük, orta ve yüksek olmak üzere üç eşit gruba ayrıldı. Düşük 
kortizol grubuyla karşılaştırıldığında, yüksek kortizol grubunda lökosit, nötrofil ve monosit sayıları 
daha yüksek, lenfosit sayısı ise daha düşüktü. Düşük kortizol grubuna kıyasla yüksek kortizol 
grubunda lenfosit yüzdesi daha düşüktü; monosit yüzdesi ise orta kortizol grubunda diğer iki 
gruptan daha yüksekti. Diğer lökosit parametreleri gruplar arasında farklılık göstermedi. Eritrosit 
parametrelerinden ortalama eritrosit hacmi, ortalama eritrosit hemoglobini ve eritrosit dağılım 
genişliği-varyasyon katsayısı kortizol grupları arasında farklılık gösterirken, diğer eritrosit 
parametreleri benzerdi. Trombosit parametreleri açısından ise yalnızca ortalama trombosit hacmi 
kortizol grupları arasında farklılık gösterdi. Korelasyon analizinde plazma kortizol 
konsantrasyonlarının lökosit, nötrofil ve monosit sayıları, monosit yüzdesi, ortalama eritrosit hacmi 
ve ortalama eritrosit hemoglobini ile anlamlı pozitif korelasyon gösterdiği belirlendi. Buna karşılık, 
lenfosit yüzdesi ve nötrofil/lenfosit oranı ile anlamlı negatif korelasyonlar saptandı. Sonuç olarak, 
plazma kortizol konsantrasyonları ile lökosit parametreleri arasındaki ilişkiler daha belirginken, 
eritrosit ve trombosit parametreleriyle olan ilişkiler daha sınırlıydı. Bu sonuçlar, plazma kortizol 
konsantrasyonları ile hematolojik parametrelerin birlikte ele alınmasının, barınaktaki köpeklerde 
fizyolojik stres yanıtının daha kapsamlı yorumlanmasına katkı sağlayabileceğini düşündürmektedir. 

Anahtar Kelimeler: Köpek, kortizol, hematolojik profil, barınak 

Introduction 

In dogs living in shelters, evaluating animal welfare poses a significant challenge 
as physiological and behavioral responses are influenced by numerous environmental 
and individual factors (1). Conditions in the shelter, such as limited social interaction, 
reduced environmental control, unpredictable noise levels, and variations in care 
routines, can affect the physiological status and welfare of dogs (1, 2). In addition, 
restricted regular interaction with people can lead to desocialization in dogs, thereby 
weakening their ability to deal with stressors (3).  Individual differences in adaptive 
capacity make it even more difficult to objectively assess welfare status (2). For this 
purpose, interest in the evaluation of the physiological status of dogs living in shelters 
using reliable biomarkers has increased in recent years (1). 
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One of the most commonly used physiological 
biomarkers in the monitoring of animal welfare is cortisol. 
Because it can be measured in a wide variety of 
biological samples - such as blood (plasma/serum), 
saliva, urine, feces, and hair - and reflects the activation 
of the hypothalamic-pituitary-adrenal (HPA) axis, it is 
used as a standard means of assessing the stress 
response in veterinary research (1, 4). However, since 
cortisol levels are subject to fluctuations due to 
physiological, environmental, and individual variables 
such as age, body weight, breed, sex, and circadian 
rhythm, they may not be sufficient on their own to 
comprehensively understand animal welfare or stress 
levels (4, 5). Holistic approaches based on the 
interpretation of cortisol in conjunction with other 
physiological biomarkers are increasingly gaining 
acceptance (4).  

The physiological stress response is a complicated 
process involving the HPA axis as well as the 
interactions among the nervous, endocrine, immune, 
and cardiovascular systems. Assessing the stress 
response only through cortisol levels may not be 
sufficient to reveal all the physiological alterations 
occurring in the body (4, 6, 7). The changes that occur in 
leukocyte subpopulations - particularly neutrophilia, 
lymphopenia, and the resulting changes in the 
neutrophil-to-lymphocyte (N/L) ratio - are considered 
important hematological indicators of the physiological 
stress response (8, 9). In recent years, it has been 
reported that the N/L ratio is an accessible hematological 
biomarker that reflects the balance between innate and 
adaptive immune responses, with cortisol and 
catecholamines as its main determinants (10).   

A complete blood count is one of the fundamental 
laboratory tests widely used in veterinary clinical practice 
that allows for the simultaneous determination of 
leukocyte, erythrocyte, and thrombocyte parameters 
from the same blood sample (8, 11). Since complete 
blood count analysis is rapid, inexpensive, and routinely 
performed in veterinary practice, hematological 
parameters have the potential to serve as practical and 
complementary biomarkers in the assessment of 
physiological stress. Therefore, identifying hematological 
changes associated with different plasma cortisol 
concentrations may contribute to a more comprehensive 
assessment of stress and welfare in shelter dogs. The 
interpretation of cortisol levels in conjunction with 
complete blood count results contributes to a more 
comprehensive assessment of the physiological stress 
response (4). It is known that the shelter environment is 
one of the key environmental factors influencing the 
long-term physiological stress response in dogs (2). 
However, studies examining the relationship between 
plasma cortisol levels and the hematological profile in 
clinically healthy dogs living in shelters are limited (12, 
13). The aim of this study was to determine the 
association between plasma cortisol levels and 
hematological parameters obtained from a complete 
blood count in clinically healthy adult male dogs housed 
in the same shelter. 

 

Materials and Methods  

The study population consisted of 66 adult male 
mixed-breed dogs, aged 1-3 years and weighing 25-45 
kg, housed at the Sorgun Municipality Animal Shelter 
under identical care and feeding conditions. The dogs 
were enrolled in the study during routine clinical 
examinations conducted at the shelter. Only clinically 
healthy dogs that showed no signs of systemic disease 
and were not receiving any treatment were included in 
the study. To minimize the effects of circadian variation 
in plasma cortisol concentrations, blood samples were 
collected by cephalic vein (vena cephalica) between 
08:30 and 10:30 into dipotassium 
ethylenediaminetetraacetic acid (K2EDTA) containing 
tubes.  

The complete blood count (CBC) tests were carried 
out on a hemogram analyzer (Mindray BC-5000; 
Shenzhen Mindray Bio-Medical Co., Ltd., China) as soon 
as possible after blood samples were collected. 

After hematological analysis, blood samples were 
centrifuged at 2000 rpm for 15 min at 4°C using a 
refrigerated centrifuge (Universal 320R; Andreas Hettich 
GmbH & Co. KG, Tuttlingen, Germany). The plasma 
samples were stored in a -80°C deep-freeze (ESCO 
ESC-UUS-480A, ESCO, Singapore) until cortisol 
analyses were conducted. 

Plasma cortisol concentrations were measured 
using a General Cortisol (COR) ELISA kit (BT 
Laboratory, Shanghai, China; Cat. No. EA0010Ge) 
according to the manufacturer’s instructions. The assay 
had a detection range of 0.5–300 ng/mL, a sensitivity of 
0.27 ng/mL, an intra-assay coefficient of variation (CV) 
of <10%, and an inter-assay CV of <12%. Absorbance 
values were measured at 450 nm using an ELISA 
microplate reader (SPECTROstar Nano; BMG 
LABTECH, Offenburg, Germany).  

This study was reviewed by the Local Ethics 
Committee for Animal Experiments at Yozgat Bozok 
University (Meeting Date: May 28, 2025; Meeting No.: 
2025/4; Decision No.: 7). The study was conducted with 
permission from the Sorgun Municipality Animal Shelter 
Directorate. Blood samples were collected during routine 
veterinary clinical work. No additional invasive or 
experimental procedures were performed on the animals 
for research purposes. 

The sample size to be used in the study was 
calculated using power analysis with the G*Power 3.1 
software. Since the analyses were conducted with three 
groups, the “ANOVA: Fixed effects, omnibus, one-way” 
model was used. The calculations used a Cohen effect 
size (f) of 0.40, a significance level (α) of 0.05, a test 
power (1-β) of 0.80. Similarly, in a study investigating the 
accumulation of toxic elements in dogs, it was stated 
that the selected parameters were sufficient for statistical 
analysis (14). The analysis found that the required 
number of animals for each group was 22. The total 
number of animals was also calculated to be 66. Cortisol 
concentrations were ranked from lowest to highest, and 
the 66 dogs were divided into three equal-sized groups; 
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low, medium and high. This classification was based on 
the relative distribution of cortisol concentrations within 
the dog population. 

Statistical analyses of the data were performed 
using the SPSS 23.0 software program (SPSS Inc., 
Chicago, IL, USA). The homogeneity of variances was 
checked using Levene’s test. The normality of the data 
was assessed using the Shapiro-Wilk test. The 
significance of the data for parameters following a 
normal distribution was examined using One-way 
ANOVA.  Differences between groups for these 
parameters were determined using the Tukey post-hoc 
test. Parameters that did not follow normal distribution 
were analyzed using the Kruskal-Wallis test. The Dunn-
Bonferroni multiple comparison test was applied to the 
variables for which significant differences were detected. 

The relationships between plasma cortisol 
concentrations and hematological parameters were 
evaluated using Spearman’s rank correlation analysis, 
as several hematological variables did not meet the 
assumption of normality. Cortisol concentration was 
included in the correlation analysis as a continuous 
variable. Spearman’s rank correlation coefficient (ρ) and 
corresponding p values were reported. All analyses were 
considered significant at the 95% confidence level 
(p<0.05). 

Results 

Plasma cortisol concentrations exhibited 
statistically significant differences among the low, 
medium, and high cortisol groups (p<0.001) (Table 1)

Table 1. Hematological profile of shelter dogs with low, medium and high plasma cortisol concentrations (mean ± SD) 

Parameter Low cortisol group 
(n=22) 

Medium cortisol 
group (n=22) 

High cortisol group 
(n=22) 

p-value 

Plasma cortisol     

Cortisol (µg/dL) 1.47 ± 0.34ᵃ 2.36 ± 0.21ᵇ 3.20 ± 0.39ᶜ <0.001*** 

Leukocyte profile     

WBC(×10³/µL) 13.77 ± 3.71ᵇ 15.65 ± 2.13ᵃᵇ 19.33 ± 7.43ᵃ 0.022* 

NEU (×10³/µL) 10.77 ± 3.72ᵇ 12.68 ± 1.86ᵃ 15.70 ± 6.93ᵃ 0.018* 

LYM (×10³/µL) 2.29 ± 1.05ᵇ 2.11 ± 0.85ᵇ 1.69 ± 1.11ᵃ 0.009** 

MON(×10³/µL) 0.71 ± 0.25ᵇ 1.13 ± 0.27ᵃ 1.17 ± 0.74ᵃ <0.001*** 

EOS (×10³/µL) 0.14 ± 0.21 0.10 ± 0.15 0.12 ± 0.12 0.657 

NEU (%) 77.17 ± 7.94 81.26 ± 6.92 79.77 ± 6.71 0.172 

LYM (%) 16.42 ± 7.68ᵃ 13.49 ± 6.72ᵃᵇ 10.79 ± 5.93ᵇ 0.025* 

MON (%) 5.35 ± 2.01ᵇ 7.25 ± 1.46ᵃ 5.99 ± 2.16ᵇ <0.001*** 

EOS (%) 1.06 ± 1.51 0.70 ± 1.33 0.75 ± 0.81 0.590 

N/L ratio  9.04 ± 3.01 9.17 ± 9.17 6.15 ± 3.63 0.053 

Erythrocyte profile     

RBC(×10⁶/µL) 5.92 ± 0.78 6.10 ± 0.63 6.15 ± 0.76 0.542 

HGB (g/dL) 13.89 ± 2.05 14.83 ± 1.61 14.68 ± 1.80 0.196 

HCT (%) 40.60 ± 5.68 42.98 ± 4.53 42.58 ± 5.18 0.269 

MCV (fL) 68.54 ± 1.98ᵇ 70.46 ± 2.22ᵃ 69.27 ± 3.26ᵃᵇ 0.048* 

MCH (pg) 23.44 ± 1.03ᵇ 24.32 ± 0.85ᵃ 23.86 ± 1.18ᵃᵇ 0.019* 

MCHC (g/L) 342.00 ± 9.12 345.27 ± 4.60 344.64 ± 6.05 0.252 

RDW-CV (%) 13.84 ± 1.39ᵇ 12.92 ± 0.75ᵃ 13.69 ± 0.83ᵇ <0.001*** 

RDW-SD (fL) 36.22 ± 2.76 35.06 ± 1.40 35.94 ± 1.86 0.168 

Platelet profile     

PLT (×10³/µL) 225.64 ± 100.83 255.95 ± 69.26 258.18 ± 109.47 0.450 

MPV (fL) 9.54 ± 1.31ᵇ 10.59 ± 0.94ᵃ 9.70 ± 0.83ᵇ 0.001*** 

PDW (%) 15.87 ± 0.47 15.86 ± 0.40 16.09 ± 0.98 0.451 

PCT (%) 2.20 ± 1.04 2.68 ± 0.61 2.52 ± 1.14 0.236 

(*): p<0.05, (**): p<0.01, (***): p<0.001. 
a, b, c, ab: The difference between the average values of different letters in the same line is statistically significant.   

Abbreviations: WBC, white blood cell count; NEU, neutrophil count; LYM, lymphocyte count; MON, monocyte count; EOS, eosinophil 
count; N/L ratio, neutrophil-to-lymphocyte ratio; RBC, red blood cell count; HGB, hemoglobin concentration; HCT, hematocrit; MCV, 
mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration; RDW-CV, red 
blood cell distribution width-coefficient of variation; RDW-SD, red blood cell distribution width- standard deviation; PLT, platelet count; 
MPV, mean platelet volume; PDW, platelet distribution width; PCT, plateletcrit. 
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Table 2. Correlations between plasma cortisol 

concentration and hematological parameters in shelter 
dogs 

Parameter Spearman’s ρ p-value 

Leukocyte profile   

WBC (×10³/µL) 0.386 0.001*** 

NEU (×10³/µL) 0.367 0.002** 

LYM (×10³/µL) -0.219 0.077 

MON (×10³/µL) 0.339 0.005** 

EOS (×10³/µL) 0.119 0.342 

NEU (%) 0.137 0.274 

LYM (%) -0.298 0.015* 

MON (%) 0.302 0.014* 

EOS (%) 0.133 0.288 

N/L ratio -0.292 0.017* 

Erythrocyte profile   

RBC (×10⁶/µL) -0.055 0.660 

HGB (g/dL) -0.163 0.191 

HCT (%) -0.150 0.230 

MCV (fL) 0.400 <0.001*** 

MCH (pg) 0.519 <0.001*** 

MCHC (g/L) -0.131 0.294 

RDW-CV (%) -0.193 0.120 

RDW-SD (fL) -0.228 0.066 

Platelet profile   

PLT (×10³/µL) -0.070 0.577 

MPV (fL) 0.169 0.176 

PDW (%) -0.047 0.706 

PCT (%) -0.159 0.203 

(*): p<0.05, (**): p<0.01, (***): p<0.001 

Analysis of the leukocyte profile revealed 
significant differences in WBC, NEU, LYM, and MON 
counts, as well as LYM% and MON%, across the cortisol 
groups. The differences were significant at p<0.05 for 
WBC, NEU, and LYM%, at p<0.01 for LYM, and at 
p<0.001 for MON and MON%. Post hoc analysis 
showed that WBC, NEU, and MON counts were higher, 
whereas the LYM count was lower, in the high cortisol 
group than in the low cortisol group. Furthermore, 
MON% was higher in the medium cortisol group than in 
both the low and high cortisol groups, whereas LYM% 
was lower in the high cortisol group than in the low 
cortisol group. No significant differences were observed 
for EOS count, NEU%, EOS%, or the N/L ratio (p>0.05). 

Among the erythrocyte parameters, MCV and MCH 
differed significantly among the cortisol groups (p<0.05). 
For both parameters, values in the medium cortisol 
group were higher than those in the low cortisol group, 
whereas the high cortisol group did not differ significantly 
from either group. RDW-CV also differed significantly 
among the groups (p<0.001) and was lower in the 

medium cortisol group than in the low and high cortisol 

groups. No significant differences were observed for 
RBC, HGB, HCT, MCHC, or RDW-SD (p>0.05). 

The platelet parameters were examined, and only 
the Mean Platelet Volume (MPV) showed a significant 
difference among the cortisol groups (p=0.001). Post 

hoc analysis showed that MPV was higher in the 
medium cortisol group than in the low and high cortisol 
groups. No significant differences were observed for 
PLT, PDW, or PCT (p>0.05). 

Correlation analysis (Table 2) revealed significant 
positive correlations between plasma cortisol 
concentrations and WBC (ρ=0.386, p=0.001), NEU 
(ρ=0.367, p=0.002), MON (ρ=0.339, p=0.005), MON (%) 
(ρ=0.302, p=0.014), MCV (ρ=0.400, p<0.001), and MCH 
(ρ=0.519, p<0.001). Significant negative correlations 
were observed between plasma cortisol concentrations 
and LYM (%) (ρ=-0.298, p=0.015) and the N/L ratio (ρ=-
0.292, p=0.017). No significant correlations were found 
between plasma cortisol concentrations and LYM, EOS, 
NEU (%), EOS (%), RBC, HGB, HCT, MCHC, RDW-CV, 
RDW-SD, PLT, MPV, PDW, or PCT (p>0.05). 

Discussion 

In this study, both group comparisons and 
correlation analyses demonstrated that plasma cortisol 
concentrations in clinically healthy male shelter dogs 
were associated with selected hematological 
parameters. While significant differences were observed, 
particularly in leukocyte parameters, among groups 
formed based on cortisol levels, the correlation analysis 
revealed that, in addition to several leukocyte 
parameters, MCV and MCH values also demonstrated a 
significant relationship with plasma cortisol 
concentrations. In contrast, the majority of erythrocyte 
and platelet parameters did not exhibit significant 
differences among the cortisol groups nor did they reveal 
significant correlations with plasma cortisol 
concentrations. 

Although cortisol is one of the most commonly 
used biomarkers for assessing the physiological stress 
response, plasma cortisol concentrations can be 
influenced by several factors, including sampling time, 
environmental conditions, individual variability, and 
adaptation to the environment. Instead of evaluating 
cortisol alone, current approaches recommend 
interpreting it in conjunction with other physiological and 
behavioral indicators (4, 5). 

In our study, dogs with high plasma cortisol 
concentrations had higher WBC, NEU, and MON counts 
and lower LYM counts than dogs with low cortisol 
concentrations. In addition, correlation analysis revealed 
positive correlations between plasma cortisol 
concentrations and WBC, NEU, and MON counts, as 
well as MON%, while LYM% correlated negatively with 
plasma cortisol concentration. The leukocyte changes 
observed in the present study are generally consistent 
with the glucocorticoid-associated leukogram described 
in dogs, which is characterized by neutrophilia, 
lymphopenia, and, in some cases, monocytosis (8, 9, 
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11). Consistent with these findings, Dudley et al. (15) 
reported higher total leukocyte, neutrophil, and 
monocyte counts in shelter dogs than in control dogs. In 
contrast, Tüfekçi et al. (16) reported a gradual decrease 
in cortisol concentrations in hospitalized dogs; however, 
no significant changes were detected in most 
hematological parameters during the observation period. 

Although NEU counts were higher and LYM counts 
were lower in the high cortisol group, the N/L ratio did 
not differ significantly among the cortisol groups. 
However, correlation analysis revealed a statistically 
significant negative correlation between plasma cortisol 
concentrations and the N/L ratio. These apparently 
discordant results may reflect differences in the temporal 
dynamics of plasma cortisol and leukocyte responses to 
stress, as these measures do not necessarily change in 
parallel. Davis and Maney (17) emphasized that 
glucocorticoid concentrations and N/L ratios are not 
interchangeable stress indicators because the hormonal 
response generally develops and resolves more rapidly 
than the leukocyte response. Similarly, Yun et al. (18) 
reported that the N/L ratio in dogs with hypercortisolism 
was higher than in healthy dogs and dogs with non-
adrenal diseases, but that there was no significant 
correlation between the N/L ratio and cortisol 
concentrations measured before or after ACTH 
administration. Squair et al. (19) also observed a 
decrease in serum cortisol concentrations during 
repeated veterinary visits but did not determine a 
corresponding significant change in the N/L ratio. 
Likewise, Dudley et al. (15) reported that plasma cortisol 
concentrations decreased during the shelter housing, 
while the N/L ratio remained high. When considered 
together, these results suggest that plasma cortisol 
concentrations and the N/L ratio may be related to 
different temporal components of the stress response 
and may therefore follow different patterns over time. 

Previous studies investigating the effects of cortisol 
and the physiological stress response on erythrocyte 
parameters have reported inconsistent findings. In 
hospitalized dogs, marked changes in cortisol 
concentrations were accompanied by significant 
differences in HGB, MCV, and MCH at certain 
measurement times, whereas RBC, HCT, and RDW did 
not differ significantly (16). Similarly, Karić et al. (20) 
reported no significant differences in RBC, HGB, HCT, 
MCV, MCH, or MCHC between dogs with and without 
hyperadrenocorticism, whereas PLT was the only 
hematological parameter that differed significantly. 
Studies using different stress models have also reported 
variable results for erythrocyte parameters (21–23). In 
the present study, erythrocyte count, hemoglobin 
concentration, hematocrit, MCHC, and RDW-SD did not 
differ among the cortisol groups. Significant differences 
were observed for MCV, MCH, and RDW-CV; however, 
these parameters did not exhibit a consistent increase or 
decrease across the cortisol groups. Correlation analysis 
also revealed significant positive correlations between 
plasma cortisol concentrations and MCV and MCH, 
whereas no significant correlation was observed for 
RDW-CV. MCV, MCH, and RDW provide information on 

erythrocyte size, hemoglobin content, and variation in 
erythrocyte volume, respectively, and may vary with 
changes in erythropoiesis and iron availability (8, 11). 
Glucocorticoids regulate erythroid progenitor cell 
proliferation and contribute to stress erythropoiesis, 
particularly under conditions of increased erythropoietic 
demand (24, 25). Therefore, the differences observed in 
MCV, MCH, and RDW-CV, together with the positive 
correlations of MCV and MCH with plasma cortisol 
concentrations, should be interpreted cautiously, as 
these erythrocyte indices may be associated with 
multiple physiological processes. In addition, 
unmeasured factors such as individual differences in 
hydration status or undetected subclinical conditions 
may have contributed to the variability observed in these 
hematological parameters. 

Among the platelet parameters, only MPV differed 
among the cortisol groups, whereas PLT, PCT, and 
PDW did not differ significantly. MPV represents the 
average size of circulating platelets, and increased MPV 
may be associated with enhanced platelet production 
and the presence of younger platelets (8, 11). 
Experimental studies indicate that glucocorticoids may 
modulate platelet production and function through their 
effects on megakaryocytes and platelet signaling 
pathways (26–28). However, Tüfekçi et al. (16) reported 
no significant differences in MPV or PLT despite 
significant changes in serum cortisol concentrations in 
hospitalized dogs. Similarly, Kulka et al. (13) reported no 
significant differences in platelet count or other routine 
hematological parameters among short-term shelter, 
long-term shelter, and client-owned dogs. In the present 
study, although MPV differed among the cortisol groups, 
no significant correlation was observed between plasma 
cortisol concentrations and MPV. In contrast, PLT, PCT, 
and PDW did not differ significantly among the cortisol 
groups, and none of these parameters significantly 
correlated with plasma cortisol concentrations. 
Therefore, the isolated difference in MPV should not be 
interpreted as direct evidence of platelet activation. 
Further studies including specific markers of platelet 
activation are needed to better clarify the relationship 
between cortisol concentrations and platelet function. 

This study demonstrated that variations in plasma 
cortisol concentrations are not uniformly associated with 
hematological parameters in clinically healthy shelter 
dogs. Associations with plasma cortisol concentrations 
were more evident for leukocyte parameters, whereas 
those involving erythrocyte and platelet parameters were 
more limited. These findings suggest that hematological 
profiling, when evaluated alongside plasma cortisol 
concentrations, may provide complementary information 
for the assessment of the physiological stress response 
in shelter dogs.  

In practical terms, the combined evaluation of 
plasma cortisol concentrations and hematological 
profiles may assist veterinarians and shelter personnel in 
the assessment of physiological stress and animal 
welfare, particularly when interpreted together rather 
than as isolated indicators. Nevertheless, plasma cortisol 
reflects relatively short-term changes in HPA axis 
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activity, whereas shelter living may represent a longer-
term stress condition. Therefore, the absence of hair 
cortisol measurements, which may provide information 
on cumulative cortisol exposure over a longer period, 
should be considered a limitation of the present study. In 
addition, hydration status and potential subclinical 
conditions, including parasitic infections, were not 
specifically evaluated and may have contributed to 

individual variation in hematological parameters. These 
limitations should be considered when interpreting the 
differences observed in MCV, MCH, and MPV. Future 
studies combining plasma and hair cortisol 
measurements with a more comprehensive assessment 
of factors that may influence hematological parameters 
may help clarify the biological significance of cortisol-
associated hematological changes. 
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