
International Journal of Ecosystems and Ecology Science (IJEES)                           Vol. 14 (4): 191-200 (2024) 

https://doi.org/10.31407/ijees                                                                          https://doi.org/10.31407/ijees14.4 

 

 
191 

 

 

SUSTAINABLE ECOLOGICAL HEALTH OF LIVESTOCK FARMS,  

THE IMPACT OF A BETULIN-CONTAINING FEED ADDITIVE  

ON CLINICAL AND HEMATOLOGICAL PARAMETERS  

IN BREEDING CALVES AND DAIRY COWS 
 

 

 

L.A. Gnezdilova1*, Yu.S. Kruglova1, Zh.Yu. Muradyan1, S.M. Rozinsky1 

 
1*Department of Disease Diagnostics, Therapy, Obstetrics and Reproduction of Animals, Federal Budgetary 

Educational Institution of Higher Education, Moscow State Academy of Veterinary Medicine and Biotechnology, 

MBA named by K.I. Scriabin, 23 Akademika Skryabina str., Moscow, 109472, Russian Federation; 

 
*Corresponding Author L.A. Gnezdilova, e-mail: lag22004@mail.ru; 

 

 

Received October 2024; Accepted November 2024; Published December 2024; 

 

DOI: https://doi.org/10.31407/ijees14.423 

 

 

 

 

ABSTRACT 

 

 

The study was conducted at the dairy complexes of the breeding farm of the Agricultural Enterprise Kolkhoz 

"Soznatelny," Zubtsovsky District, Tver Region (Russia), in collaboration with the Department of Disease 

Diagnostics, Therapy, Obstetrics, and Animal Reproduction, and the Medical and Diagnostic Center of the Moscow 

State Academy of Veterinary Medicine and Biotechnology - MVA named after K.I. Skryabin (Russia). Betulin was 

administered orally to each animal in the experimental group at a dose of 10 mg/kg of body weight with water, once 

daily for 14 days. Clinical examinations and hematological analyses were conducted at the experiment's beginning 

and end to evaluate betulin's effects on the animals and exclude concomitant diseases. An Abacus Junior Vet 

automatic hematology analyzer (Austria) was used for blood analysis. Parameters assessed included erythrocyte, 

leukocyte, platelet, lymphocyte, basophil, monocyte, eosinophil, and segmented neutrophil counts, as well as 

hemoglobin levels, color index, anisocytosis index, and hematocrit values. The results demonstrated that betulin 

positively influenced the hematological parameters of five- and ten-month-old breeding calves. The drug 

significantly increased the number of peripheral blood lymphocytes, alleviated neutrophilic leukocytosis, and 

reliably reduced neutrophil, monocyte, and total leukocyte counts, all within the physiological norm. These findings 

suggest that betulin stimulates lymphocyte proliferation and enhances phagocytosis, leading to inflammation 

resolution, a decrease in neutrophil and monocyte levels, and an increase in lymphocyte counts. The observed 

reduction in erythrocyte and hemoglobin levels by the end of the experiment in all experimental groups was likely 

due to weather conditions. On the first day of the experiment, intense heat may have caused polycythemia, while 

cooler temperatures on the final day could have mitigated this effect. 

 

Keywords: betulin, breeding farm, blood analysis, hematological parameters, clinical parameters, oral 

administration, body weight. 
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INTRODUCTION 

 

 

The productivity and reproductive performance of cows are directly influenced by production-related stress. Factors 

such as an improperly balanced diet, infectious and parasitic diseases, and obstetric or gynecological conditions 

exacerbate stress and negatively affect health and productivity (Gnezdilova et al., 2023, 2024a). When evaluating 

feed quality, it is crucial to consider natural contaminants, including mycotoxins, which continue to pose a 

significant threat to animal health (Gnezdilova et al., 2024b; Kosolapova et al., 2021). The positive application of 

plant-derived triterpenoids in veterinary practice as immunostimulants for various pathological conditions in animals 

of different species is of great interest. Particularly promising for the development of new drugs, including 

veterinary applications, are lupane triterpenoids such as betulonic and betulinic acids (Muradyan et al., 2021; 

Popova et al., 2017). In veterinary medicine, there is growing interest in addressing infectious diseases through 

environmentally friendly plant-based preparations. These preparations exhibit bactericidal, bacteriostatic, virucidal, 

and immunomodulatory effects on diseased organisms (Kemboi et al., 2020; Soldatenko et al., 2020). For practicing 

veterinarians, it is essential to have access to cost-effective drugs with robust therapeutic activity and polytropic 

effects. Such drugs can simultaneously target pathogens, influence various stages of pathological processes, and 

stimulate recovery (Makau et al., 2016). Combining drugs that enhance the body's defenses with those that suppress 

specific pathological mechanisms offers a comprehensive approach to treatment (Sulzberger et al., 2017). Betulin is 

a natural pentacyclic triterpenoid of the lupane series. It is present in many plants (e.g., hazel, calendula, licorice) 

but is primarily obtained industrially through extraction from birch bark—the outer layer of white birch (Betula 

alba) and silver birch (Betula pendula) (Valgaeren et al., 2019). Betulin is not found in its free form in nature. 

Extensive research conducted at more than 40 international and Russian research centers has demonstrated the 

effectiveness of triterpene compounds as direct regulators of enzymatic systems in the body (Gao et al., 2018; Zhang 

et al., 2019). Betulin’s immunostimulatory activity is evident in its ability to induce the production of endogenous 

interferon, enhance cellular and humoral immunity, and activate immunocompetent cells. Notably, it increases 

phagocytic activity-the ability of phagocytes to destroy viruses and bacterial cells-across all indicators (Ahn et al., 

2022; Xiong et al., 2015). The aim of this study was to investigate the effect of betulin on the clinical status and 

hematological parameters of breeding calves and dairy cows. 

 

 

MATERIALS AND METHODS 

 

 

The study was conducted at the dairy complexes of the breeding farm of the Agricultural Enterprise Kolkhoz 

"Soznatelny," located in the Zubtsovsky District of the Tver Region, Russia. The research was carried out in 

collaboration with the Department of Diagnostics of Diseases, Therapy, Obstetrics, and Reproduction of Animals, 

and the MDC of the MSA of Veterinary Medicine and Biotechnology, named after K.I. Skryabin, Russia. To 

investigate the effect of betulin on the clinical and hematological parameters of blood serum, the following groups 

were formed: Two groups of Sychevskaya calves (experimental and control), each consisting of 10 animals aged 5 

months, with a live weight of 150–165 kg; Two groups of Sychevskaya calves (experimental and control), each 

consisting of 10 animals aged 10 months, with a live weight of 286–316 kg; Two groups of lactating healthy 

Sychevskaya cows (experimental and control) in their 2nd or 3rd lactation, each consisting of 10 animals, with a live 

weight of 550–600 kg and a milk yield of 7,000–8,000 liters per year. All planned diagnostic procedures were 

conducted on the experimental animals. The farm was certified free from leukemia, tuberculosis, and brucellosis.  

Betulin was administered orally to each animal in the experimental groups at a dose of 10 mg/kg of body weight 

with water, once daily for 14 days. Throughout the study, the clinical condition of the animals was assessed at the 

beginning and daily for 14 days. Parameters evaluated included body temperature, pulse rate, respiration rate, 

behavioral reactions, appetite, defecation, urination, motor activity, and skin condition. For cows, additional 

assessments included reproductive system health (e.g., nature of discharge, uterine tone) as well as monitoring for 

side effects and complications. To evaluate the effect of betulin on the animals and to exclude concomitant diseases, 

clinical examinations and hematological analyses were performed at the start and conclusion of the experiment. A 

blood test was conducted using the Abacus Junior Vet automatic hematology analyzer (Austria). The parameters 

assessed included erythrocyte, leukocyte, platelet, lymphocyte, basophil, monocyte, eosinophil, and segmented 

neutrophil counts, as well as hemoglobin levels, color index, anisocytosis index, and hematocrit values. 
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Statistical Analysis. Experimental data were processed using biometric methods (Lakin G.F., 1990; Makarova N.V., 

Trofimets V.Ya., 2002) and the Microsoft Office Excel Data Analysis package. The reliability of differences 

between groups was evaluated using the following significance levels: P < 0.05 (*), P < 0.01 (**), P < 0.001 (***). 

 

 

RESULTS AND DISCUSSION 

 

 

Clinical Indicators. Throughout the experiment, no significant changes were observed in body temperature, pulse 

rate, or respiratory rate among the animals in the experimental groups. There were no signs of systemic reactions to 

the administration of the drug. Additionally, no alterations in behavioral responses, appetite, defecation, urination, or 

milk yield were noted. 

Temperature, Pulse, and Respiration Indicators. The results of the clinical assessments, including body 

temperature, pulse rate, and respiratory rate, conducted before and after betulin administration, are summarized in 

Table 1. 

 

Table 1. Temperature, pulse, and respiration indicators in calves and dairy cows before and 14 days after oral 

administration of Betulin. 

 

n/n 
Temperature (°C) Pulse (bpm) Respiration (breaths/min) 

Before After Before After Before After 

 5-Month-Old Calves 

1 38.2 38.4 78 68 26 24 

2 37.6 38.3 71 76 28 28 

3 38.4 38.9 69 74 27 25 

4 38.5 39.0 72 73 24 25 

5 37.8 37.8 76 67 25 25 

6 38.2 37.6 74 79 20 24 

7 39.0 38.5 66 71 28 24 

8 39.0 38.3 65 69 24 24 

9 38.4 38.7 75 68 22 25 

10 38.6 37.8 80 66 20 25 

M±m 38.37±0.45 38.33±0.47 72.6±4.9 71.1±4.28 24.4±2.98 24.9±1.2 

Norm 38.5-39.5 °C 70–100 bpm 25-45 breaths/min 

 10-Month-Old Calves 

1 38.2 38.4 70 64 24 25 

2 37.6 38.3 66 72 22 22 

3 38.4 38.9 68 70 26 24 

4 38.5 39.0 66 69 18 22 

5 37.8 37.8 74 65 25 23 

6 38.2 37.6 72 75 26 22 

7 39.0 38.5 64 67 22 22 

8 39.0 38.3 61 65 28 24 

9 38.4 38.7 74 62 23 25 

10 38.6 37.8 78 72 20 23 

M±m 38.37±0.45 38.33±0.47 69.3±5.25 68.1±4.17 23.4±3.02 23.2±1.23 

Norm 38.5–39.5 °C 70–100 bpm 25–45 breaths/min 

 High-Performing Cows 

1 38.0 38.2 66 64 19 20 

2 37.4 38.2 64 62 18 18 

3 38.2 38.0 58 62 16 18 

4 38.2 38.4 64 65 20 18 

5 37.6 37.8 64 60 22 19 

6 38.2 38.2 65 65 22 20 

7 39.0 38.8 58 57 19 25 

8 38.5 38.4 55 58 18 20 

9 38.2 38.2 64 62 18 18 

10 38.3 38.0 71 62 20 19 

M±m 38.16±0.52 38.22±0.27 62.9±4.65 61.7±2.71 19.2 ±1.84 19.5±2.12 

Norm 37.5–39.5 °C 50–80 bpm 12–25 breaths/min 

 

https://doi.org/10.31407/ijees
https://doi.org/10.31407/ijees14.4


L.A. Gnezdilova1*, Yu.S. Kruglova1, Zh.Yu. Muradyan1, S.M. Rozinsky1 

________________________________________________________________________________________________________________________________________________ 

 

 
194 

 

Analyzing the obtained data, it can be concluded that the temperature, pulse, and respiration indicators in the 

experimental animals remained within the physiological norm throughout the experiment and showed no statistically 

significant differences. 

Hematological Indicators 

The results of the hematological study for the animals in the experimental group, conducted before and after the 

administration of the betulin supplement, are presented in Table 2. 

 

Table 2. Results of hematological study of 5-month-old calves before and after oral administration of Betulin at a 

dose of 10 mg/kg body weight with water, administered individually once per day for 14 days. 
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Before / 
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Before / 
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Before / 
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Before / 

After 

Before / 

After 

Before / 

After 

Before / 

After 

Calves aged 5 months, n=10. Experimental Group. Before and 14 days after oral administration of betulin 

1 117/96 7.21/6.2 31.1/27.6 11.5/9.6 316/584 6/0 0.69/0 0/1 0/0- - 22/25 2.53/2.4 9/8 1.04/0.77 63/66 7.25/6.34 

2 116/103 7.38/6.87 32.7/28.6 10.8/10.6 244/315 2/2 0.21/0.21  2/2 0.21/0.21 24/12 2.59/1.27 4/3 0.43/0.31 68/81 7.34/8.58 

3 110/106 9.88/6.56 30.2/29.6 15.1/10.3 250/320 2/8 0.3/0.82  10/2 1.51/0.2 48/12 7.24/1.23 9/3 1.35/0.3 31/75 4.68/7.72 

4 102/98 6.43/6.16 30.3/29.3 12.1/9.5 348/268 5/4 0.6/0.38  1/2 0.12/0.19 31/17 3.75/1.61 3/1 0.36/0.095 60/76 7.26/7.22 

5 106/98 7.97/7.11 29.4/28.4 10.4/10.6 355/260 3/1 0.3/0.1 0/2 2/2 0.2/0.2 29/19 3.01/2.01 3/4 0.3/0.42 63/72 6.55/7.63 

6 104/102 7.22/6.91 31.2/29.9 9.2/9.3 498/230 2/4 0.18/0.37  0/0  25/15 2.3/1.39 5/6 0.46/0.55 68/75 3.25/6.97 

7 98/94 6.84/6.85 27.8/27.9 11.5/10.2 360/410 5/3 0.57/0.3  0/0  34/21 3.91/2.14 6/2 0.69/0.2 55/74 6.32/7.54 

8 110/104 6.88/6.66 27.6/27.5 16.2/9.5 270/205 1/7 0.16/0.66  7/1 1.13/0.09 52/20 8.42/1.9 10/2 1.62/0.19 30/70 4.86/6.65 

9 115/98 7.45/6.99 31.1/32.6 9.1/10.1 430/130 6/2 0.72/0.2  3/3 0.36/0.3 28/14 3.38/1.41 3/3 0.36/0.3 58/78 5.26/7.87 

10 100/96 7.25/6.2 27.5/27.6 9.2/7.6 620/480 6/1 0.73/0.07  3/0 0.36/ 42/17 5.12/1.29 7/2 0.85/0.15 34/80 3.12/6.08 
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5.9±2.7*/ 

3.4±2.1* 

Р≤0.01 

0.64±0.3*/ 

0.32±0.2* 

Р≤0.05 

53±15*/ 

74.7±4.5* 

Р≤0.05 

5.6±1.6*/ 

7.26±0.76* 

Р≤0.01 

Calves aged 5 months, n=10. Control Group 

1 110/98 7.14/5.64 30.1/30.5 9.6/9.8 360/280 0/1 0/0.09/  0/1 0/0.09 36/35 3.45/3.43 4/5 0.38/0.49 60/58 5.76/5.68 

2 108/88 6.75/5.12 30.3/38.4 9.3/9.6 456/426 0/0  0/1 0/2 0/0.19 39/29 3.62/2.78 4/6 0.37/0.57 57/62 5.3/5.95 

3 116/102 7.45/5.32 31.2/30.6 7.6/8.6 383/298 2/1 0.15/0.08  3/0 0.22/0 28/35 2.12/3.01 1/2 0.07/0.17 66/62 5.01/5.33 

4 96/94 6.15/6.22 27.4/37.3 15.2/15.4 284/188 5/1 0.76/0.15  11/12 1.67/1.84 29/32 4.4/4.92 8/9 1.21/1.38 47/46 7.14/7.08 

5 100/96 6.89/6.77 29.4/29.1 8.2/11.3 368/250 8/7 0.65/0.79  0/2 0/0.22 22/37 1.8/4.18 2/4 0.16/0.45 68/50 5.57/5.65 

6 100/90 7.25/6.13 27.9/31.3 7.8/9.4 322/402 1/0 0.07/0  0/0  36/43 2.8/4.04 3/2 0.23/0.18 60/55 4.68/5.17 

7 112/94 7.25/5.78 31.2/30.2 12.6/11.6 315/289 2/2 0.25/0.23  5/6 0.63/0.69 34/28 4.28/3.24 7/8 0.88/0.92 52/56 6.55/6.49 

8 114/98 7.85/6.71 31.2/27.8 7.9/7.8 295/350 2/0 0.15/  2/0 0.15/ 27/33 2.16/2.57 2/1 0.15/0.07 67/66 5.29/5.14 

9 100/92 6.59/6.75 28.2/27.8 8.9/9.1 262/300 0/1 0/0.09  0/0  35/34 3.11/3.09 4/2 0.35/0.18 61/63 5.42/5.73 

10 106/100 7.22/7.23 29.5/28.5 9.8/8.9 219/405 5/4 0.49/0.35  1/0 0.09/0 27/25 2.64/2.22 4/7 0.39/0.62 63/64 6.17/5.69 
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Table 3. Comparative evaluation of hematological indicators in the experimental and control groups  

of 5-month-old calves before and after Betulin administration. 

 

Indicators Norm 
Experimental Group (n=10) Control Group (n=10) 

Before (M±m) After (M±m) Before (M±m) After (M±m) 

Hemoglobin (g/L) 90-120 107.8±6.8* 
99.5±3.9* 

Р≤0.05 
106.2±6.8* 

95.2±4.4* 

Р≤0.05 

Differences from the exp. group at the end 
Р≤0.05 

Erythrocytes (10¹²/L) 5-7.5 
7.4±0.9* 

 

6.6±0.3* 

Р≤0.01 
7.0±0.4* 

6.1±0.7* 

Р≤0.05 
 

Leukocytes (10⁹/L) 4.5–12.0 11.5±2.4* 
9.7±0.8* 

Р≤0.01 
9.69±2.4 10.1±2.1 

Segmented Neutrophils (%) 20–35 33.5±10* 
17.2±4* 

Р≤0.05 
31.3±5 

33.1±5* 
Differences from the experimental group 

Р≤0.05 
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Segmented Neutrophils 

(10⁹/L) 
 4.2±2.1* 

1.6±0.4* 

Р≤0.05 
3.0±0.9 3.3±0.8 

Monocytes (%) 2–7 5.9±2.7* 
3.4±2.1* 
Р≤0.01 

3.9±2.1 4.6±2.8 

Monocytes (10⁹/L)  0.64±0.3* 
0.32±0.2* 

Р≤0.05 
0.42±0.35 0.5±0.4 

Lymphocytes (%) 40–75 53±15* 
74.7±4.5* 

Р≤0.05 
60.1±6.6 

58.2±6.4* 
Differences from the experimental group 

Р≤0.05 

Lymphocytes (10⁹/L)  5.6±1.6* 
7.26±0.76* 

Р≤0.01 
5.68±0.74 

5.79±0.6* 
Differences from the experimental group 

Р≤0.05 

Note: * indicates statistically significant differences at P ≤ 0.05 and P ≤ 0.01. 

 

Analyzing the obtained data, it can be concluded that at the beginning of the experiment, some animals in both the 

experimental and control groups exhibited an increased leukocyte count. A more detailed examination of the 

leukograms in both groups revealed neutrophilic leukocytosis, monocytosis, and lymphopenia. By the 14th day of 

the experiment, the animals in the experimental group (after receiving betulin) showed a decrease in the leukocyte 

count to within the physiological norm, with a reduction of 1.8 × 10⁹/L (p ≤ 0.01), from 11.5 ± 2.4 to 9.7 ± 0.8 × 

10⁹/L. This reduction was attributed to decreases in both the absolute (by 2.6 × 10⁹/L) and relative (by 16.3%) 

neutrophil counts, with significant differences (p ≤ 0.05). Additionally, there was a decrease in the absolute (by 0.32 

× 10⁹/L, p ≤ 0.05) and relative (by 2.5%, p ≤ 0.01) monocyte counts. 

Conversely, the absolute and relative lymphocyte counts in the experimental group increased by the end of the 

experiment. On average, lymphocytes increased by 1.66 × 10⁹/L (p ≤ 0.01) or 21.7% (p ≤ 0.05), reaching 7.26 ± 

0.76 × 10⁹/L compared to 5.6 ± 1.6 × 10⁹/L at the beginning of the experiment, and 74.7% ± 4.5 compared to 53% ± 

15 at the start.  

When comparing these indicators between the control and experimental groups at the start of the experiment, no 

notable differences were observed. However, at the end of the experiment, no significant changes in leukocyte count 

or leukogram parameters were noted in the control group compared to the beginning of the study. Nevertheless, 

significant differences between the experimental and control groups were observed for neutrophil and lymphocyte 

counts. 

By the end of the experiment, the percentage of segmented neutrophils in the control group was 15.9% higher than 

in the experimental group, reaching 33.1% ± 5 compared to 17.2% ± 4 (p ≤ 0.05). Conversely, lymphocyte counts 

were 16.5% lower in the control group compared to the experimental group (p ≤ 0.05), at 58.2% ± 6.4 compared to 

74.7% ± 4.5. The absolute lymphocyte counts also showed significant differences, with 5.79 ± 0.6 × 10⁹/L in the 

control group compared to 7.26 ± 0.76 × 10⁹/L in the experimental group (p ≤ 0.05). 

An analysis of hemoglobin and erythrocyte counts revealed significant differences at the start and end of the 

experiment in both the experimental and control groups. At the beginning of the experiment, higher hemoglobin and 

erythrocyte levels were observed. The hemoglobin levels in the experimental and control groups averaged 107.8 ± 

6.8 and 106.2 ± 6.8 g/L, respectively, with no significant differences between the groups. By the end of the 

experiment, hemoglobin levels in the experimental and control groups averaged 99.5 ± 3.9 and 95.2 ± 4.4 g/L, 

respectively. A reduction in hemoglobin levels was noted in both groups; however, the experimental group showed 

higher hemoglobin levels than the control group by 4.2 g/L (p ≤ 0.05). 

Similarly, erythrocyte counts in peripheral blood showed comparable trends. At the beginning of the experiment, 

erythrocyte counts were higher in both the experimental and control groups. By the end of the experiment, the 

erythrocyte count had decreased in both groups, though the differences between the experimental and control groups 

were not statistically significant. 

The results of the hematological study for animals in the experimental group before and after the use of the betulin 

supplement are presented in Table 4.  

At the beginning of the experiment, the peripheral blood indices of ten-month-old calves in both experimental 

groups did not differ significantly. Analyzing the obtained data presented in Table 4, we can conclude that the levels 

of hemoglobin and erythrocytes prior to the experiment in animals of both groups were not significantly different. 

By the end of the experiment, a decrease in these indices was observed in both the experimental and control groups 

of ten-month-old calves (P ≤ 0.05). A similar trend was observed in five-month-old calves. 
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Table 4. Results of hematological study of 10-month-old calves before and after oral administration of Betulin at a 

dose of 10 mg/kg body weight with water, administered individually once per day for 14 days. 

 

 
 

When analyzing the leukocyte counts in the animals of the experimental group, a slight decrease was noted by the 

end of the experiment, remaining within the physiological norm. Before the experiment, the leukocyte count was 

11.1 ± 2.7 × 10⁹/L, which decreased to 9.6 ± 2.1 × 10⁹/L by the end of the experiment. In contrast, in the control 

group, the leukocyte count remained stable, measuring 10.1 ± 2.6 × 10⁹/L at the start and 10.6 ± 3.6 × 10⁹/L by the 

end of the study. The leukogram data for animals in both the experimental and control groups prior to the 

experiment did not show significant differences (Table 4). However, 14 days after the introduction of betulin, the 

leukogram indices in the calves of the experimental group exhibited significant changes in the counts of 

lymphocytes, neutrophils, and monocytes. Specifically, in the experimental group, the absolute lymphocyte count 

significantly increased from 5.05 ± 1.8 × 10⁹/L at the beginning of the experiment to 6.56 ± 1.06 × 10⁹/L by the end 

(P ≤ 0.01). Even more pronounced changes were observed in the relative lymphocyte values: from 50 ± 22.6% at the 

start to 68.8 ± 4.75% (P ≤ 0.01) at the end, representing an 18.8% increase. Conversely, the number of neutrophils 

and monocytes decreased by the end of the experiment in the same experimental group. The absolute count of 

segmented neutrophils dropped significantly from 4.9 ± 3.6 × 10⁹/L at the beginning to 2.49 ± 0.9 × 10⁹/L at the end. 

Similarly, relative neutrophil values decreased by 14.6%, from 39.9 ± 21% at the start to 25.3 ± 4.2% (P ≤ 0.01) at 

the end of the experiment. Additionally, the peripheral blood monocyte count in the experimental group also 

decreased by the end of the experiment. The absolute monocyte count declined from 0.72 ± 0.4 × 10⁹/L at the 

beginning to 0.28 ± 0.1 × 10⁹/L at the end (P ≤ 0.01), while the relative monocyte percentage decreased from 6.3 ± 

2.8% to 2.9 ± 1.2% (P ≤ 0.05). 

 

Table 5. Comparative evaluation of hematological indicators in the experimental and control groups of 10-month-

old calves before and after Betulin administration. 

 

Indicators Norm 

At the Beginning of the Experiment At the End of the Experiment 

Experimental Group 

(n=10) 
(M±m) 

Control Group 

(n=10) 
(M±m) 

Experimental Group 

(n=10) 
(M±m) 

Control Group (n=10) 

(M±m) 

Hemoglobin (g/L) 90–120 105.9±4.3* 104.6±4.2* 
96.1±6.7 

Р≤0.05 

94.2±6.1 

Р≤0.05 

Erythrocytes (10¹²/L) 5–7.5 7.96±0.7* 8.0±0.53* 
7.11±0.5 
Р≤0.05 

6.93±0.5 
Р≤0.05 
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Leukocytes (10⁹/L) 4.5–12.0 11.1±2.7 10.1±2.6 9.6±2.1 10.6±3.6 

Segmented Neutrophils 

(%) 
20–35 39.9±21* 31.3±5 

25.3±4.2 
Р≤0.01 

36.1±14.7* 

Differences from the 
experimental group 

Р≤0.01 

Segmented Neutrophils 

(10⁹/L) 
 6.3±2.8* 3.0±0.9 

2.9±1.2 

Р≤0.05 
2.49±0.9 

Monocytes (%) 2–7 0.72±0.4* 3.6±2.1 
0.28±0.1 

Р≤0.01 
3.8±2.2 

Monocytes (10⁹/L)  0.64±0.3 0.42±0.35 
0.32±0.2* 

Р≤0.05 
0.5±0.4 

Lymphocytes (%) 40–75 50±22.6* 54.4±16 
68.8±4.75* 

Р≤0.01 

53.1±20.5* 

Differences from the 

experimental group 
Р≤0.01 

Lymphocytes (10⁹/L)  5.05±1.8* 5.28±1.59 
6.56±1.06* 

Р≤0.01 

5.04±1.74* 

Differences from the 
experimental group 

Р≤0.01 

Note: * Significant differences at P ≤ 0.05 and P ≤ 0.01 

 

When comparing the results of the experimental group with those of the control group, significant differences in the 

numbers of neutrophils and lymphocytes were observed at the end of the experiment. In the control group, the 

relative number of lymphocytes was 15.7% lower, amounting to 53.1 ± 20.5% compared to 68.8 ± 4.75% in the 

experimental group (P ≤ 0.01). The absolute lymphocyte count at the end of the experiment was 5.04 ± 1.74 × 10⁹/L 

in the control group compared to 6.56 ± 1.06 × 10⁹/L in the experimental group (P ≤ 0.01). 

The relative number of neutrophils in the control group at the end of the experiment was 36.1 ± 14.7%, compared to 

25.3 ± 4.2% in the experimental group, which is 10.8% higher (P ≤ 0.01) and correlates with the absolute values. 

Similar changes were observed in the band neutrophil indices, with significant differences (P ≤ 0.01). 

The results of the hematological study of highly productive cows in the experimental group, before and after the use 

of the betulin supplement, are presented in Table 6. 

 

Table 6. Results of hematological study of highly productive cows before and after oral administration of Betulin at 

a dose of 10 mg/kg body weight with water, administered individually once per day for 14 days. 
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At the beginning of the experiment, the peripheral blood indices of the cows in both experimental groups did not 

differ significantly. After fourteen days of betulin administration, the cows in the experimental group exhibited a 

significant decrease in the leukocyte count within the physiological norm, from 12.0 ± 3.1 × 10⁹/L at the start of the 

experiment to 9.53 ± 1.5 × 10⁹/L at the end (P ≤ 0.01). An analysis of the leukogram in the cows of the experimental 

group revealed a reduction in both the relative (from 43.9 ± 6.8% to 28.5 ± 5.6%) and absolute (from 5.28 ± 2.0 × 

10⁹/L to 2.7 ± 0.6 × 10⁹/L) numbers of segmented neutrophils by the end of the experiment. These differences were 

statistically significant (P ≤ 0.05). Additionally, a decrease in both the absolute and relative numbers of monocytes 

was observed by the end of the experiment. Conversely, when analyzing the lymphocyte counts, a significant 

increase in both relative and absolute values was noted. The relative number of lymphocytes in the peripheral blood 

of the experimental group increased by 16.8% by the end of the experiment, reaching 53.5 ± 9.3%, compared to 36.7 

± 10.7% at the start (P ≤ 0.05). The absolute lymphocyte counts also increased, from 4.2 ± 1.3 to 5.08 ± 1.1 × 10⁹/L. 

 

Table 7. Comparative evaluation of hematological indicators in the experimental and control groups of highly 

productive cows before and after Betulin administration. 

 

Indicators Norm 

At the Beginning of the Experiment At the End of the Experiment 

Experimental Group 

(n=10) (M±m) 

Control Group (n=10) 

(M±m) 

Experimental Group 

(n=10) (M±m) 

Control Group (n=10) 

(M±m) 

Hemoglobin (g/L) 90-120 107.0±6.9 107.9±7.5 102.3±8.8 100.8±8.7 

Erythrocytes (10¹²/L) 5-7.5 6.34±0.45 6.25±0.3 6.28±0.37 6.24±0.5 

Leukocytes (10⁹/L) 4.5-12.0 12.0±3.1* 11.93±2.9 
9.53±1.5 

Р≤0.01 
10.76±3.4 

Segmented Neutrophils 

(%) 
20-35 43.9±6.8* 42.8±11.5 

28.5±5.6* 
Р≤0.05 

46.2±10.7* 

Differences from the 
experimental group 

Р≤0.05 

Segmented Neutrophils 

(10⁹/L) 
 5.28±2.0* 5.36±2.5 

2.7±0.6* 

Р≤0.05 

5.21±2.6* 
Differences from the 

experimental group 

Р≤0.01 

Monocytes (%) 2-7 5.1±3.03 5.2±2.7 4.5±2.6 6.7±2.6 

Monocytes (10⁹/L)  0.64±0.4 0.59±0.3 0.43±0.2 0.72±0.3 

Lymphocytes (%) 40-75 36.7±10.7* 39.6±11.3 
53.5±9.3* 

Р≤0.05 

36.6±12.8* 

Differences from the 

experimental group 
Р≤0.05 

Lymphocytes (10⁹/L)  4.2±1.3 4.5±1.15 5.08±1.1 

3.6±1.06* 

Differences from the 
experimental group 

Р≤0.01 

Note: * - Significant differences at P ≤ 0.05 and P ≤ 0.01 
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A comparison of the results obtained from the experimental group with those of the control group showed 

significant differences in the numbers of neutrophils and lymphocytes. The relative number of segmented 

neutrophils in the control group was 17.7% higher, amounting to 46.2 ± 10.7% compared to 28.5 ± 5.6% in the 

experimental group (P ≤ 0.05). The absolute values in the control group were also higher, at 5.21 ± 2.6 × 10⁹/L, 

compared to 2.7 ± 0.6 × 10⁹/L in the experimental group (P ≤ 0.01). 

In contrast, the number of lymphocytes at the end of the experiment was significantly higher in the experimental 

group, amounting to 53.5 ± 9.3%, compared to 36.6 ± 12.8% in the control group, a difference of 16.9% (P ≤ 0.05). 

The absolute lymphocyte count correlated with the relative values, being 5.08 ± 1.1 × 10⁹/L in the experimental 

group, compared to 3.6 ± 1.06 × 10⁹/L in the control group. These differences were also statistically significant (P ≤ 

0.01). 

 

 

CONCLUSION 

 

 

• The results of the study on the effects of betulin on the hematological indices of five-month-old and ten-

month-old breeding calves, as well as high-yielding cows, demonstrated that the preparation significantly 

increases the number of peripheral blood lymphocytes and eliminates neutrophilic leukocytosis by reliably 

reducing the number of neutrophils, monocytes, and the total leukocyte count within physiological norms. 

Thus, it can be inferred that the preparation "Betulin" stimulates active lymphocyte reproduction and 

enhances phagocytosis, leading to the resolution of inflammatory processes, a reduction in neutrophil and 

monocyte counts, and an increase in lymphocyte numbers. 

• The observed decrease in erythrocyte count and hemoglobin levels by the end of the experiment across all 

experimental groups appears to be associated with weather conditions. On the first day of the experiment, 

intense heat was recorded, which may have led to polycythemia. By contrast, the final day of the 

experiment was markedly cooler. 
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