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Abstract 

Degenerative mitral valve disease (DMVD) is one of the most common cardiovascular 

diseases leading to heart failure (HF) especially in small breed dogs. It is characterized by a 

long, asymptomatic period of development, which is why its diagnosis and proper treatment, 

mainly pharmacological, usually begins at an advanced stage of the disease. The diagnosis is 

based on the presence of a typical holosystolic murmur in a clinical  examination and the 

confirmation of degenerative changes of the mitral valve on echocardiography which lead to its 

regurgitation. 

Mitral regurgitation also occurs in people for whom surgical treatment is available. 

Often, but not always, it coexists with heart failure, which is accompanied by, among others, 

shortness of breath and exercise intolerance as well as iron deficiency and/or anemia. The 

assessment of iron metabolism, as well as checking the level of troponins or NT-proBNP, in 

patients with HF is now an important diagnostic test. Importantly, iron deficiency can occur 

without the appearance of anemia, throughout the course of the disease, starting from its initial 

phase. The uniqueness of this phenomenon is still little known and for many years it was 

believed that iron deficiency must be accompanied by anemia. Although in humans with HF 

the correlation between iron deficiency and the absence of anemia has been a topic studied in 

detail for many years, in the case of dogs, this problem has hardly been studied at all. 

Undoubtedly, comparative research on animal models can contribute to understanding this 

phenomenon in all species. 

The research I have conducted on the population of 68 dogs were aimed at: assessing 

the parameters of serum iron metabolism, and a detailed assessment of erythrocytes and 

reticulocytes in peripheral blood. According to the recommendations of the American College 

of Veterinary Internal Medicine (ACVIM), sick animals (n= 56) were classified into groups: 

B1 (n= 9), B2 (n=10), C (n =27) and D (n=10), depending on the stage of the disease. Twelve 

healthy animals were included in the control group (A). 

The basic parameters of iron metabolism in dogs, such as: iron concentration and UIBC 

(unsaturated iron binding capacity), were tested in blood serum using a standard biochemical 

analyzer used in veterinary medicine (Konelab Prime 30i, Thermo Scientific), using the 

photometric reaction with Ferene S. Based on the results, TIBC (total binding iron capacity) 

and %SAT (transferrin saturation) were calculated. Additionally, the concentration of ferritin 



 

was tested by the ELISA and immunoturbidimetric technique and transferrin was tested by the 

ELISA technique. Whereas, the concentration of sTfR (soluble transferrin receptor) and ferritin 

light and heavy chain  the Western Blot technique. It should be emphasized that, unlike 

standard tests used in human diagnostics, the evaluation of these proteins is not included in the 

scope of routine analyses ordered by veterinarians in dogs. 

Reticulocytes and erythrocytes were assessed using various manual smear staining 

techniques. The percentage of reticulocytes was counted after staining with brilliant cresyl blue. 

Mature erythrocytes were assessed for size and shape. In this case May-

double staining was used. Other red blood cell parameters, such as: RBC (red blood cell), HT 

(hematocrit), RDW (red cell distribution width), HGB (hemoglobin concentration), MCH 

(mean corpuscular hemoglobin), MCHC (mean corpuscular hemoglobin concentration) were 

tested twice, using hematology analyzers using the following measurement techniques: 

electrical impedance and laser flow cytometry. It was aimed at a detailed assessment of the 

above-mentioned morphotic components of the blood. 

12.5% of studied dogs with advanced disease were found to be iron deficient. Thus, 

heart failure in dogs, as in humans, is accompanied by disturbances in iron metabolism. 

However, in sick animals they appear much later and are less pronounced. The research 

challenge was to find cheap and accessible markers indicating early, subclinical iron deficiency. 

They were found to be: anisocytosis and poikilocytosis of erythrocytes, which was visible in 

the microscopic image from blood smears. In the course of mitral regurgitation, the appearance 

of these features precedes changes in red blood cell parameters, which are usually assessed with 

diagnostic analyzers.  
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