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Abstract. Hematological analysis is essential in evaluating both the challenges and successes of animal
reintroduction programs worldwide. It serves as a key tool for assessing the health of individuals being
prepared for release and for deepening our physiological knowledge of mammalian species. This study
provides a comprehensive assessment of age- and sex-specific hematological profiles in Eurasian beavers
reared under controlled conditions as part of the Gachuurt Beaver Reintroduction and Breeding Project.
18 hematological parameters were analyzed from blood samples of 26 individuals. While no statistically
significant differences were observed between sexes, age-related differences were noted. Significant varia-
tions were found in body weight (p<0.0001), tail width (p<0.0002), hemoglobin concentration (p<0.0494),
granulocyte count (p<0.0494), lymphocyte percentage (p<0.0157), granulocyte percentage (p<0.01), mean
corpuscular hemoglobin (p<0.0181), and platelet count (p<0.0029). These results contribute essential base-
line data for the health monitoring and conditioning of Eurasian beavers, supporting improved reintroduc-
tion strategies and long-term conservation planning. Our findings indicate that the concentrations of blood
parameters in mature beavers are higher than those in younger and older individuals, reflecting a higher

metabolic rate and normal cellular regeneration in fully mature animals.
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Introduction

The Eurasian beaver (Castor fiber Linnaeus, 1758),
one of two species within the genus Castor, is widely
distributed across North America, Europe, and Asia. In
Central Asia, a relatively axenic population of this spe-
cies is found only in Mongolia’s Bulgan River, which
flows from the headwaters of the Yenisei and Erchis Riv-
ers. This unique population is a self-sustained, autoch-
thonous group that has resided in its native habitat since
its origin, making its preservation particularly significant
for conservation biology.

Beavers have a profound ecological impact, shap-
ing their habitats by constructing dams and increasing
water levels in river channels and floodplains [12], [13],
[14],[15],[16]. The presence of beavers in Mongolia was
first reported by P.K. Kozlov’s expedition (1899-1901)
in the Bulgan River. Subsequent studies by Russian and
Mongolian scientists, including A.G. Bannikov (1954),
A. Dashdorj (1948, 1959), G. Danzan, L.S. Lavrov, V.A.

Romashov (1964), D. Banzragch (1961), and A.S. Lav-
rov (1981), further detailed their distribution, noting a
population decline attributed to migration beyond Mon-
golia’s borders. This trend prompted conservationists to
reintroduce beavers to Mongolian rivers without external
drainage, marking the beginning of various relocation
and reintroduction efforts [20].

In 1960, biologist A. Dashdorj and his team released
four beavers in the Khovd River near Onogotsnii Ulaan
Mountain [17]. In 1962, three breeding pairs from the
Voronezh Nature Reserve were released in the Eruu
and Berleg rivers, though this attempt was unsuccess-
ful. Scientific reintroduction efforts continued under the
direction of Dr. N. Davaa of the National University of
Mongolia and Dr. M. Stubbe from Halle University in
East Germany. In 1974, twelve individuals were relocat-
ed from the Bulgan River to the Khovd River, followed
by additional relocations of twelve individuals in 1975
and ten individuals in 1978 to the Tsagaan Aral region
of Bayan-Ulgii Province along the Khovd River. Further
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efforts were conducted in 1985 with the release of ten
beavers in the Tes River and one in the Khovd River. Be-
tween 1988 and 2002, nineteen and then ten more beavers
were released in the Tes River. In total, 17 males and 18
females were reintroduced to the Khovd and Bayan-Ulgii
regions, and by 1990, their population had tripled [19].

Based on experiences with the Khovd River reintro-
duction, these scientists expanded efforts to the Tes River,
a non-drainage river in Mongolia, beginning in 1985. A
total of 39 beavers were introduced to the Tes River in Tes
Soum, Uvs Province [18]. Recent data indicate a stable
population along the Khovd and Tes rivers, with 170—180
individuals in Khovd Province, 64—70 in Bayan-Ulgii,
and 70-75 in Tes, spanning three provinces with an esti-
mated 304-325 beavers in these river systems [10].

In 2011, the Department of Environmental Protection,
Ulaanbaatar city administration initiated a study assess-
ing the feasibility of reintroducing beavers to the Tuul
River to stabilize and enhance water levels. Following
consultations with international experts and academic
institutions, experimental releases began. On April 16,
2012, 14 beavers were imported from Bavaria, Germany,
and on July 10, 2012, 27 more were brought from Kirov,
Russia. On August 8, 2012, sixteen beavers from seven
family groups (9 males, 7 females) were released at vari-
ous locations along the upper Tuul River.

To address the risks associated with small founder
populations, the reintroduction program established a
unit dedicated to beaver breeding and reintroduction, in
collaboration with researchers from the National Univer-
sity of Mongolia and the Institute of Biology, Academy
of Sciences. This unit has facilitated ongoing research,
including genetic and ecological studies, to support the
viability of reintroduced populations.

The primary aim of our study is to gather baseline
physiological data on the Eurasian beaver raised in con-
trolled conditions. By identifying haematological param-
eters across age and sex, we aim to establish reference
values for assessing the health of natural populations. As
one of the largest rodents, the Eurasian beaver exhibits
unique physiological adaptations, likely shaped by its
semi-aquatic habitat, where it spends a substantial por-
tion of its life. Due to challenges associated with studying
wild populations, the physiological data collected here
will provide a foundation for future assessments of the
status and health of the wild beaver populations in Mon-
golia.
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Materials and Methods

The study collected blood samples from 26 Eurasian
beavers (12 males and 14 females) raised in a controlled
environment by the Gachuurt Beaver Reintroduction and
Breeding Project Unit. Sampling procedures followed
established methodologies [3], [5]. The sampled individ-
uals originated from distinct populations: 9 individuals
from Bavaria, Germany; 11 from Kirov, Russia; and 6
hybrid individuals born to these imported populations.
The inclusion of beavers from multiple origins aimed to
assess potential physiological variations across regional
lineages and to support the adaptation and health moni-
toring of reintroduced populations.

Sample Collection: To collect blood samples, beavers
were positioned on their backs to access the coccygeal
vein, where a 2—4 cm puncture was made, or the saphe-
nous vein, with a puncture depth of 0.5-1 cm. Approx-
imately 3—5 ml of blood was drawn into EDTA-coated
tubes. Care was taken to follow handling practices that
minimized stress and discomfort, ensuring accurate and
consistent sample quality across all individuals.

Haematological Analysis: Using a BC-2800 Vet au-
tomated analyser, the following 18 haematological pa-
rameters were determined: total white blood cell count
(WBC), lymphocyte count (Lymph#), monocyte count
(Mon#), granulocyte count (Gran#), lymphocyte percent-
age (Lymph%), monocyte percentage (Mon%), granulo-
cyte percentage (Gran%), red blood cell count (RBC),
haemoglobin concentration (HGB), mean corpuscular
volume (MCV), mean corpuscular haemoglobin (MCH),
mean corpuscular haemoglobin concentration (MCHC),
red cell distribution width (RDW), haematocrit (HCT),
platelet count (PLT), mean platelet volume (MPV), plate-
let distribution width (PDW), and plateletcrit (PCT).
These parameters were selected for their relevance in as-
sessing immune function, oxygen transport, and overall
health in beavers. All values were reported in internation-
al units (IU).

Age and Sex Classification: To account for potential
variations in physiological parameters due to age and
sexual maturity, all individuals were housed under simi-
lar environmental conditions and classified by age based
on sexual maturity: individuals aged 12-35 months were
classified as subadults, while those aged 36 months or
older were classified as adults.

Statistical Analysis: For each parameter, we calculated
the mean, median, standard error, and standard deviation.
Due to unequal variances and sample sizes across groups,
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Welch’s t-test, which is robust for such differences, was
used to assess statistical differences in haematological
values across age and sex groups. Statistical analyses
were performed with a 95% confidence interval using
JMP Pro v.16 software.

Results

The average haematological values for the Eurasian
beaver are presented in Table 1. Blood parameters for
male and female individuals are summarized in Table 2,
while age-based group comparisons are detailed in Table
3. Haematological parameters categorized by the bea-
vers’ origin are presented in Table 4, and a correlation
analysis of blood parameters is shown in Table 5. The re-
sults of this study were compared with previously report-
ed haematological findings for Eurasian beavers from
the United Kingdom [5].

Comparison by Sex: No statistically significant dif-
ferences were observed between the haematological pa-
rameters of male and female individuals (Table 2). This
lack of significant variation aligns with findings from
other studies conducted on Eurasian beavers in different
regions, suggesting that sex may not play a significant
role in influencing these specific haematological parame-

Table 1. Average Hematological Values of the Eurasian Beaver

ters. However, it is noteworthy that our findings contrast
with those of other researchers [6], who indicated that
certain key haematological parameters tend to be higher
in female animals. This discrepancy may warrant further
investigation into the factors influencing these observed
differences.

Age-Related Differences: Age-related variations
were observed in several haematological parameters.
Significant differences were detected in body weight (p <
0.0001), tail width (p < 0.0002), granulocyte count (p <
0.0494), percentage of lymphocytes relative to total leu-
kocytes (p < 0.0157), percentage of granulocytes relative
to total leukocytes (p < 0.01), haemoglobin concentra-
tion (p < 0.0494), mean corpuscular haemoglobin (p <
0.0181), platelet count (p < 0.0029), and the percentage
of platelets in total blood volume (p < 0.0125) (Table 3,
Fig. 1).

These results indicate that as beavers age, certain hae-
matological parameters significantly change, reflecting
potential physiological adaptations to their environment.

No. Parameters Unit Mean + SD Median | Simon et al., 2015 [5]
1 WBC (x10°/L) 13.45+3.45 13.55 6.87-13.43
2 Lymph # (x10°/L) 498 +1.74 4.75 0.92-4.24
3 Mon# (<10°/L) 0.6 £0.36 0.6 0.1-0.9
4 Gran#t (x10°/L) 7.88 +£2.55 7.75 4.15-9.56
5 Lymph % (%) 37.33 +£10.17 33.95 *
6 Mon% (%) 449 +2.34 5.35 *
7 Gran% (%) 58.18 £8.48 59.8 *
8 RBC (x10"/L) 4.43+0.77 4.53 3.30-4.0
9 HGB (g/L) 135.54 + 24.84 142.5 118.3-142.9
10 HCT (%) 45.35+8.19 46.95 *
11 MCV (fL) 102.31 £3.91 102.5 91-106
12 MCH (pg) 30.45 +1.66 30.25 32.15-38
13 MCHC (@/L) 2971'3"5; 297 341.5-360
14 RDW (%) 15.67 £ 0.65 15.7 *
23277+
15 PLT (x10°/L) 92.94 209 149.6-308.25
16 MPV (fL) 7.22+0.53 7.2 *
17 PDW 17.8 £0.61 17.8 *
18 PCT (%) 0.17 £0.07 0.17 *
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Table 2. Comprehensive range, average, and standard deviation of hematological parameters for the Eurasian beaver (sex-specific)
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No. Parameters Unit Male Female P - value
1 WBC (x10°L) 13.83 £3.48 13.04 +3.82 0.621
2 Lymph # (x10°L) 5.11+1.82 495+1.85 0.731
3 Mon# (x10°/L) 0.53+0.33 0.63 £0.41 0.355
4 Gran# (x10°/L) 8.19 +2.83 7.46 +£2.48 0.581
5 Lymph % (%) 3747 £11.67 38.06 £9.28 0.952
6 Mon% (%) 3.96 £2.24 478 £2.51 0.291
7 Gran% (%) 58.58 +£10.19 57.15+7.12 0.836
8 RBC (x10"/L) 4.51+0.38 435+1.09 0.634
9 HGB (g/L) 137.92+13.19 132.38+34.2 0.644
10 HCT (%) 457 +4.1 44.88 +11.49 0.834
11 MCV (fL) 101.56 £ 3.52 102.95 +£3.42 0.37
12 MCH (pg) 30.58+ 1.6 30.19+ 1.53 0.727
13 MCHC (g/L) 301.25+7.63 293.69 £11.77 0.133
14 RDW (%) 15.61 £ 0.65 15.63 £ 0.65 0.688
15 PLT (x10°/L) 234.83 + 87.08 233.46 £ 106.16 0.918
16 MPV (L) 7.18£0.36 7.21+£0.55 0.72
17 PDW 17.71 £ 0.62 17.85 £ 0.53 0.469
18 PCT (%) 0.17 £ 0.06 0.17+£0.08 0.964

Table 3. Comprehensive range, average, and standard deviation of hematological parameters for the Eurasian beaver (age-specif-

ic)
No Parameters Unit Sub-adult Adult P- value
1 Body weight kg 12.69 £ 1.28 17.49 +1.54 0.0001*
2 Tail lenght cm 25.25+3.79 28.85+1.43 0.0038*
3 Tail width cm 10.94 +£1.27 12.88 £0.98 0.0002*
4 WBC (x10°/L) 13.75+4.22 13.15+2.61 0.6668
5 Lymph # (x10°/L) 5.82+1.9 413+1.07 0.0101*
6 Mon# (x10°/L) 05+04 0.69+0.3 0.1789
7 Gran# (x10°L) 7.43 £3.05 8.33+1.95 0.3786
8 Lymph % (%) 43.05+ 10 31.61 +£6.69 0.0022*
9 Mon% (%) 3.62+2.3 536+2.1 0.0546
10 Gran% (%) 53.33 £8.31 63.03 £5.45 0.0018*
11 RBC (x10"/L) 4.27+1.06 458 £0.26 0.3137
12 HGB (g/L) 128.38 +£33.01 142.69 £9.22 0.1454
13 HCT (%) 43.04 +10.81 47.65 £+ 3.36 0.1546
14 MCV (L) 100.54 +£3.2 104.08 £ 3.86 0.0177*
15 MCH (rg) 2979+ 14 31.11 £1.68 0.0402*
16 MCHC (g/L) 296.69 + 8.28 290923 £ 12.67 0.5511
17 RDW (%) 15.55+0.56 15.78 £0.74 0.3947
18 PLT (x10°L) 246.54 +£95.22 219+£92.3 0.4613
19 MPV (L) 7.14 £0.51 7.31+0.56 0.4269
20 PDW 17.69 +0.58 17.92 £0.63 0.3582
21 PCT (%) 0.18£0.07 0.16 £ 0.07 0.5224

118

Mammalogy




Enkhmaa et al. / Proc. Inst. Biol. 40 (2024) 115-130

Table 4. Origin-Dependent Variations in Hematological Parameters of the Eurasian Beaver

No | Parameters Unit German Russian Hybrid P value
1 WBC (x10°/L) 12.8+3.96 14.24 £ 2.69 14.18 £ 3.06 0.6012
2 Lymph # (x10°/L) 4.33+£1.37 6.97+1.21 4+1.04 0.0014*
3 Mon# (x10°/L) 0.64+0.33 0.24 £0.05 0.96 +£0.25 0.0002*
4 Gran# (x10°/L) 7.83+2.77 7.03 £2.38 922+ 191 0.2572
5 Lymph % (%) 34.54+£6.77 49.51 £7.86 28.1 +3.44 0.0001%*
6 Mon% (%) 494 +£2.16 1.99 £0.52 6.74+0.72 0.0001*
7 Gran% (%) 60.53+5.3 48.5 + 8.07 65.16 £ 3.98 0.0032*
8 RBC (x10"/L) 4.21+0.98 4.69 +0.26 4.68 +0.37 0.2771
9 HGB (g/L) 129.79 + 32.62 140.14 £ 6.01 1452 £8.67 0.2842
10 HCT (%) 43.23£10.53 47.19+1.48 48.7 +4.47 0.3476
11 MCV (fL) 102.39 +£4.58 100.83 +3.29 104.14+1.74 0.112
12 MCH (pg) 30.54 £ 2.01 29.86 +0.73 31.04+1.44 0.2367
13 MCHC (g/L) 298.43 £ 11.17 296.57 £5.19 298.6 £ 15.73 0.8665
14 RDW (%) 15.64 +0.61 15.67 £0.55 15.72 +0.99 0.9852
15 PLT (x10°/L) 212.79 + 89.82 237.14+103.76 282.6 +84.18 0.3553
16 MPV (L) 7.12+0.61 7.29 +£0.49 7.42+0.29 0.4075
17 PDW 17.85+£0.68 17.91 £ 0.44 17.52 £ 0.61 0.504
18 PCT (%) 0.15+0.06 0.18 £0.08 0.21 £0.06 0.2483
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Fig. 1. Age-Related Morphological and Hematological Parameters of the Eurasian Beaver

Origin-Based Differences: Comparative analysis of
samples from different origins revealed statistically sig-
nificant differences in white blood cell counts and their
components (Table 4). Specifically, variations were noted
in the percentage of lymphocytes, monocytes, and gran-
ulocytes relative to total leukocytes. These differences
suggest that the composition of white blood cells can
be influenced by environmental factors, including daily
rhythms of light and darkness, which may induce adap-
tive changes in response to differing habitat conditions.
Such findings highlight the potential for intraspecific
variation in haematological parameters driven by envi-
ronmental adaptations.

Correlation Analysis: To examine the relationships
between various haematological parameters, a correla-
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tion analysis was conducted (Table 5). Granulocytes and
lymphocytes exhibited a strong positive correlation with
total leukocyte counts (granulocytes: r = 0.8896; lympho-
cytes: r=0.5981). This indicates that increases in the con-
centrations of granulocytes and lymphocytes correspond
with elevated leukocyte levels, supporting the notion
that these blood components play a significant role in the
overall immune response. These correlations are consis-
tent with findings from previous haematological studies
conducted on palaeolithic species [21], further validating
the importance of these parameters in understanding the
health and physiology of Eurasian beavers.
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Discussion

This study represents a preliminary effort to collect
and analyze data on the physiological characteristics of
Eurasian beavers (Castor fiber) bred in captivity in Mon-
golia, aiming to establish reference values for haemato-
logical parameters based on age and sex.

Previous studies, including Simon et al. (2015) and
Kitts et al. (1958), have conducted hematological and
biochemical studies on beavers, comparing the Eurasian
beaver with the North American beaver (Castor canaden-
sis) and other rodent species. Our findings revealed that
most haematological parameters (16 out of 18) did not
exhibit statistically significant differences when com-
pared to these studies, suggesting that the core blood
metrics of beavers remain relatively stable despite envi-
ronmental changes.

Notably, the mean erythrocyte count in our study
was identified as high (4.43 million cells per microliter),
while the mean corpuscular hemoglobin (MCH) was
found to be low (30.45 pg). In contrast, Kitts et al. (1958)
reported lower erythrocyte counts in beavers compared
to other rodents, attributing this to their semi-aquatic life-
style, which may have led to slightly larger erythrocyte
diameters. The elevated erythrocyte count observed in
our captive beavers may be influenced by various factors,
including environmental differences, changes in erythro-
cyte components, stress levels, and nutritional character-
1stics.

Our findings indicate that the average MCH is lower

than the values reported by Simon et al. (2015), which
ranged from 32.15 to 38 pg. The reduced MCH level
is associated with anemia and lower serum iron levels.
There is an inverse correlation between MCH and the ox-
ygen content in the blood, suggesting that lower levels of
MCH may impact the oxygen-carrying capacity of eryth-
rocytes [4]. We hypothesize that this reduced MCH may
be related to deficiencies in dietary norms.

Furthermore, our research showed a trend of higher
white blood cell counts and their components in adult
individuals compared to sub-adult animals. This trend
aligns with observations made during haematological
analyses of similar species [21]. This trend aligns with
previous findings on haematological parameters in adult
species, indicating that fully developed animals possess a
more robust immune system compared to younger ones,
while the decline in older individuals may be due to re-
duced cellular regeneration.

When comparing the total white blood cell (WBC)
and lymphocyte counts with other studies, our results
indicated elevated averages. However, the relative pro-
portions of leukocyte components showed no significant
differences (WBC = 13.45, lymphocytes = 4.98, mono-
cytes = 0.60, granulocytes = 7.88). In cases of bacte-
rial and fungal infections, leukocyte counts typically
increase, while chronic illnesses often lead to an eleva-
tion in lymphocyte and monocyte counts. A decrease in
lymphocyte counts usually accompanies a reduction in
antigens during chronic diseases. Under stress, total leu-

Table 5. Correlations of Hematological Parameters in the Eurasian Beaver blood

WBC  |Lymph#|Mon# |Gran# |Lymph% [Mon% |Gran% |RBC |HGB |HCT |MCV |MCH |MCHC|PLT |PDW |PCT

WBC 0.5981 [0.3977 10.8896 [-0.1654 [0.0929 [0.1729 [0.465 [0.3729 ]0.3987}-0.1309 [-0.052 [0.073 [0.4039 |-0.3533 0.4123
Lymph# (0.5981 -0.324 [0.1722 10.6769 [-0.541 [-0.6634 [0.4268 |0.3208 [0.337 |-0.2411 |-0.138 10.0582 [0.1946 [-0.1625 [0.2091
Mon# [0.3977 |-0.3247 0.6196 [-0.7555 10.924 [0.6522 [0.2151 [0.2213 |0.2408|0.1776 0.1363 [0.0189 0.1856 |-0.2198 0.2003
Gran# 10.8896 [0.1722 10.6196 10.5804 0.3652 10.5959 0.3076 [0.2545 0.2756]-0.0376 [0.0044 [0.0564 0.3879 [0.3364 J0.3872
Lymph%|-0.165 10.6769 |-0.755 [-0.5804 -0.780 [-0.9851 (0.0428 |-0.012 [-0.012 |-0.227 }-0.179 }-0.027 }-0.183 [0.1758 [-0.176
Mon% [0.0929 |-0.541 [0.924 [0.3652 [-0.7808 10.6617 [0.1771 [0.2161 0.2313]0.3005 [0.2233]0.0139 [0.1191 [-0.1643 0.133
Gran% [0.1729 [-0.6634 0.6522 10.5959 [-0.9851 [0.6617 -0.100 [-0.044 |-0.048 10.1896 [0.154 [0.0295 [0.1874 [-0.1657 0.1753
RBC  [0.465 ]0.4268 [0.2151 [0.3076 ]0.0428 [0.1771 [-0.1001 0.9639 [0.9789(0.2973 [0.38720.2809 [0.219 |-0.2698 [0.2369
HGB  [0.3729 [0.3208 [0.2213 [0.2545 }-0.0123 [0.2161 [-0.0448 (0.9639 0.981510.4708 [0.6174)0.4421 [0.137 |-0.1825 [0.1713
[HCT  [0.3987 [0.337 [0.2408 [0.2756 |-0.0127 [0.2313 [-0.0485 [0.9789 [0.9815 0.4854 10.509 10.2637 10.1973 [-0.2065 [0.2308
MCV [-0.130 }-0.2411 [0.1776 }0.0376-0.227  [0.3005 [0.1896 [0.2973 10.4708 [0.4854 0.7516(0.07  |-0.01 0.1808 [0.0705
IMCH  [-0.052 }-0.1388 [0.1363 [0.0044 |-0.1796 [0.2233 [0.154  [0.3872 0.6174 [0.509 [0.7516 0.71 }-0.131 0.127  }0.066
IMCHC [0.073  ]0.0582 [0.0189 [0.0564 [-0.0278 [0.0139 [0.0295 [0.2809 |0.4421 [0.2637(0.07  [0.71 -0.186 |-0.0037 |-0.174
PLT 0.4039 [0.1946 |0.1856 [0.3879 }-0.1835 [0.1191 |0.1874 [0.219 [0.137 [0.1973}-0.01 }-0.131 |-0.1869 -0.825 10.988
PDW  [-0.353 }-0.1625 [-0.219 }0.336410.1758 [-0.164 [-0.1657 [-0.269 |-0.182 [-0.206 [0.1808 0.127 [-0.0037}-0.825 -0.758
PCT  [0.4123 ]0.2091 [0.2003 [0.3872 |-0.1766 [0.133 [0.1753 [0.2369 |0.1713 [0.2308(0.0705 |-0.066 |-0.1741]0.9887 |-0.7581
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kocyte, monocyte, and neutrophil counts may rise, while
lymphocyte counts decrease, leading to lymphopenia [5].
Lymphocytes account for approximately 20-40% of total
white blood cells and play a critical role in protecting the
body against foreign invaders. A significant decrease in
lymphocyte counts can occur in autoimmune diseases,
liver inflammation, and exposure to chemical or radio-
active agents, whereas an increase may indicate viral or
microbial infections or environmental stress [4].

Our findings indicate that the concentrations of blood
parameters in mature beavers are higher than those in
younger and older individuals, reflecting a higher met-
abolic rate and normal cellular regeneration in fully ma-
ture animals. An analysis of age-related variations in hae-
matological components revealed significant differences
in granulocyte counts (p < 0.0494), lymphocyte percent-
ages (p <0.0157), granulocyte percentages (p < 0.0100),
hemoglobin levels (p < 0.0494), mean corpuscular he-
moglobin (p < 0.0181), platelet counts (p < 0.0029), and
thrombocyte levels (p < 0.0125) (Figure 1).

Additionally, hemoglobin (HGB) concentrations in
adult beavers exhibited a tendency to increase (Table
3, p<0.0494). This increase may be attributed to higher
activity levels and effective oxygen transport, which are
adaptations for sustaining physiological demands. More-
over, the fully developed lungs and cardiovascular sys-
tems in adult animals may further necessitate elevated
haemoglobin levels.

The platelet count varied significantly with age. Plate-
lets, like erythrocytes, are anucleate cells responsible for
blood clotting and immune functions. Adult beavers,
due to their active lifestyle and susceptibility to environ-
mental stressors, may experience a higher incidence of
injuries compared to younger and older individuals. Con-
sequently, this leads to an increased demand for platelet
activation and production to expedite the healing process.
Additionally, adult beavers may have a physiological ad-
aptation that favours increased platelet synthesis to main-
tain resilience against injuries.

Conclusion

This study provides valuable insights into the hae-
matological characteristics of farmed Eurasian beavers
(Castor fiber L) in Mongolia, examining 18 blood pa-
rameters across different ages and sexes. Our findings
indicate that there are no significant differences in hae-
matological values between male and female beavers.
However, we observed age-related variations in certain
blood components, such as granulocyte and lymphocyte

percentages, mean corpuscular haemoglobin, and platelet
counts. These differences may reflect the animals’ activ-
ity levels, metabolic processes, immune responses, and
adaptability to their surroundings.

Additionally, the study highlighted variations in white
blood cell composition among beavers from different or-
igins, suggesting that environmental factors and daily
rhythms may influence their physiological adaptations.

We also noted that the relatively high erythrocyte
counts could be linked to the animals’ environmental
conditions and dietary habits.

Looking ahead, it is important to expand this research
to include biochemical parameters and to compare these
findings with those of wild populations. Such investiga-
tions will clarify important factors for future reintroduc-
tion efforts, help optimize dietary regimens, and enhance
evaluations of reintroduction success. They will also aid
in monitoring the impacts of environmental pollution and
human disturbances on these populations.
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Caprasu HyrarmyyJ/ek 0yii roasin MmuHskHui (Castor fiber Linnaeus, 1758)

reMaToJIOTUIiH CYIAJTraaHbl TYHIIIC
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Xypaanryi. J[paxuil HUATIIp aMbTaH COPIIIH HyTarulyyjiax sBLaJl rapcaH aMKuiT, ajijaa JyTarjajiaa
YHOJI3X, COPIIdH HYTArmIyyJicaH OONTaluiiH 3pYYJ MIHIUIH HOXIeJ OaiIbll TOAOPXOHIOX, XOXTOH
aAMbTHBI (DU3HMOJIOTHIH MIMHY MAIJIAT XYPUMTIYyJaXaj IyCHbI MIMHKHITIAT OPreH alluriax OaifHa.
TladyypThIH MUHXX HYTaruryyJax, ypayyJdX TOCIUNHH HIMK XapyuylaH THKIIBIP HOXLOJI]] OCTOH YPIKYYIK
Oy¥ TOJBIH MUH)KHUH IyCHBI YHICOH Y3YYJIITYYI, TOATIIPUNAH XOOPOHJBIH XaMaapllbil HAC, XYHCIIP
sUIraH TOJOPXOMJICOH Yp IYHI 9HAXYY eryyiana tycras. CyjanraaHsl yp AyHA HUAT 18 remartosoru
Y3YY/IITUHH AYHAAX YTTBIT 26 OOrauifH J33KHH]] TOJOPXOMICOH 06ree ] XYHCHITH XOOPOH]] CTATUCTHK
a4 XoJIOOr0JITON siraa axuriargaaryd. Hacnaac xamaapu OumewniiH sxuH (p<0.0001), cyynHuii epren
(p<0.0002), remormobun (p<0.0494), rpanymomut 3cuitd Too (p<0.0494), HUUT 3¢ I37M3X JTUMOOIHT
acuitH XyBb (p<0.0157), rpaHyIONUT 3CUIH HUHUT 3¢3M 337X XyBb (p<0.01), HAT ymaaH 3¢dI HOOTIOX
remMoniIoOuHBI TyHax KuH (p<0.0181), TpoMOouT dcuiin Too (p<0.0029), Tyc Tyc CTaTHCTHUK sUIraaTai
tomopxoiutornos. CynanraaHaac xapaxaj Owe TYWICIH OOJrajwyAblH IIyCHBI YHICOH XYBbCATUYYJbIH
aryyJiaMK 3ailyy OOJIOH XOrminH OOJralnyJbIH IyCHBI OYp/dI X3cradc ux OaiiHa. DHA Hb Oue I'YHIICOH
aMbTIIaJ1 OOJMCHIH COJIIIIII00 OHIOP, SCUITH HOXOH TOJDKWIT XIBUIH sSBarax Oairaar xapyysnk OaifHa.

Tysxyyp yre: ['oabsiH MHHXK, ITyCHBI YHACOH Y3YYJIIT, XyBbCArdyys, C3pTradH HyTaruryyjiauT
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1962 onn A.I.bannuxoB (1954), A.Jdammopxk (1948,
1959), T'Janzan, JI.C.JIaBpoB, B.A.PomamoB (1964),
H.bampara (1961), A.C.JlaBpoB (1981) 33par Opoc,
MOHTOJIBIH 3PIAMTII TapXall, OalpIUIBIT HAPUHABUIAH

Opurua

Mowurosn opubl Tosibi MutX (Castor fiber Linnaeus,
1758) up Moporuguite Oarwmitn Castor Tepieec Ymapn

Awmepuk, EBpor, A3uap epreH TtapxcaH XO€p 3yWIHMIH .
. . . CyJalDK rajaaj wmyTraiarail bynran romsir garax MHHX
Hor Oereen TeB A3WIH MHUHXXHHMI XapbLaHTyH LBIP N .
. rajari rapcHaap TYYHHIH TOO Tonroil MoOHTox opoH[
momysAny 3eBXeH EHmcell, Dpunc romsiH 3X 0050X

Mownronsn  Bynran ronn ©Oaiira.  [[99pxX  MHHXKHHIH
HoMyJISAM Hb OWe JaacaH candap 3yl Oereen mdiaxuit
JaxpHaa YYCCOH Ta3paa OJOOT XYPTdJI aMbaapd HPCOH
LI66H TOOHBI ABTOXTOH MOMNYJSIMHWH HOTJ XaMaapHa.
WitmMa TyyHUI TeHO(OHJABIT AaHTaap XaJrabk YIIdX
Hb aMbTaH, Oaiiraidph XaMmraajUlblH XyBBJ OHIIIOM a4
XOJIOOT TOJITOH.

lonbiH MuHX aMmbaapd Oyl OpYMHIOO HaMrapxar
OpuuH Oy#l OONrox, rojbIH yc TYYHHH cajlaa TaTyypraj
XaanT gajaH OOCTOX YCHBI TYBIIMHT HAIMATIYYJIIAT
aMbJpajiblH OHLJIOT WWHXTAM [12], [13], [14], [15], [16].

Monronn 1899-1901
I1.K.Ko3znoBuitn

OHbI XOOPOHJ aAXWJIJIaCaH

OKCIIC AU ByﬂFaH rojig  MHUHX

ambJapaar OOJOXBIT aHX MAJIIDK YYHUH mapaa 1942-

neepu Oaiiraar OHIIONK, AOTOOATOO ILyTrajTail royij
HyTarmlryyaax CaHaadwira rapral, aHXHbl OpPOJIAJIOrO
TYPIIMITYYIBIT XUIK 9XAIICHH OaifHa [20].

AHX 5pIoMT3H A.Jlamopx masb HapblH XxamT 1960
oHJ1 XoBJ ronbiH OHIOLHBI yIaaH yya OpYMMI 4 MHHXK
HyTaruryyacad [17] 6a BoponexuitH napxaH raspaac
1962 onn 3 xoc muHudr aBuupy Epee romn, bapisr

T'OJIBIH IYTraJl opuuM/ TaBbCaH Hb YP ,HYHI‘Yﬁ 00JKI?.

TonbIH MUHXHUT IIMHXKIDX yXaaHbl YHIICIIATIN
COPradH HyTarmyymnax axibr MYUWC-uiin 6ari, JOKTOp
H.[laBaa, BHAI'Y-piH Xamie XOTBIH UX CypryyJuiiH
mokrop M.IITy00e HapblH yaupaigaraap ambTaH
cynjaauuy] 30XUOH Oairyymxk, 1974 oun 12 Goxaranb,

1975 onx 12 Goxramumiir Bynran romooc XoBa Toufm,

XeXTeH aMbTaH Cyylall 123


https://orcid.org/0000-0002-2571-1154
https://orcid.org/0000-0003-4105-5756
https://orcid.org/0000-0002-3867-1577
mailto:enkhmaae@mas.ac.mn
https://orcid.org/0000-0002-2571-1154
https://doi.org/10.5564/pib.v40i1.4011
https://creativecommons.org/licenses/by-nc/4.0/

Ouxmaa Hap. / Proc. Inst. Biol. 40 (2024) 115-130

1978 onn 10 6oxranuiir basH-Onruii afimruitn basauyyp
cyMbIH HyTar Llaraan apsieia opuuM X0BJ, TOJIBIH X3C3I'T
HyTarmyymmk3. Men 1985 onn 10 Goxranmiir Tacuiin
rona, 1 6oxramuiir Xosa romm, 1988 omg 19 Goarans,
2002 oux 10 Goxmramuitr TacuifH TONI HyTarmryyiax
QKJIIBIT TyC TYC 30XHOH OalTyyIDK OaiiB. XOBII TOI Aaryy
Xosn, basu-Onruit aitmruita vytart 17 ap, 18 am Munxk
HyTarmyyicad 6a 1990 onsr Gaiiuiaap TIArIIPUITH TOO
TOJTOH rypaB JaxuH UX OOJICOH 'K AYTHMK) [19].

XOB1 TONA MUHXX HYTarmryyiacaH TypILIara I33p323
yHA3CIPH 1985 oHOOC 193pX ApAdIMTHIA MaHall OpHBI
rajari yperajryd ToayyablH HOT 0oiox TacuiiH romn
MOHXYY QXIJBIT 30XHOH Oaiiryynmcan Oereem amx 10
Ooxnranmuir Yec aWmruitH Tac cymbiH Hytart TacuitH
TOJNJ HyTarmyysiacaH 6a yamaap Toor HAIMCEIIp TacuitH
rong 39 Goxramuiir [18] myTarmryyncan OaiftHa. XoBn
TOJIBIH XOBJT allMIUiH HyTar 13BCrap Oyxwuid xacort 170-
180 Tomroii, yr roiwiH basH-Onruii aWMruitH HyTarT
64-70, Tocuiin rosibiH YBC ailMIUilH HyTar Jaxb X3CAIT
70-75 tonroi Tyc Tyc Oaiiraa Gereej| 6apyyH 3 aliMruiiH
HYTTHHT XamapcaH A3px 2 Tonj Huhtmdd 304-325
ToNTOW MHUHX OalicaH TyxaifH yeuitH [10] cymanraaHs
M3193, Oapumt Ouit. Huiicmanuitn Baiirans xamraamax
ra3pelH caHaaumira, yampanaraap 2011 oHooc 3XJdH
Tyymn TONBIH YyCHBI TYBIDHHHMT X3BI3p Xajraiax,
yJIMaap HA3MAITAYYJdX 30pWIT00p MHUHXK HyTarmryyiaax
OOJIOMIKMIH Tajaap cyJairaa XWX, ragaaj OpHYYIbIH
9pIAM CYJUTaibIH Oairyyimara, SpIdMTIATIH X01000
TOTTOOH XaMTPaH @XKWUIaX MUHXK HyTaruryysax,
YPKYY/IOX TYPUIMIATBHIH QXJIBIT AXIYYIIX MIHHIBIPUIT
raprax 133px mmiinespuitn naryy XBHI'Y-bin BaBap
Myxkaac 2012 onel 4 ayraap capeiH 16-va 14 Tosroit
mubk, OXY-piH KupoB myxkaac 2012 onbsr 7 mgyraap
capbiH 10-Hx 27 Tonrod MUHXK XyAajdJaH aB4 HPCOH
Gerees MeH oHbI 8 myraap capbiH 08-Hj 7 OynmiiH 16
O6oarans, MUHKUAWAT TyynblH 9X, 3aaHbl TOJBIH 93X, MX
HApPTHIH aM opunMz 2 Oyi1, 3aaHbl aM opuumz 3 Oy, Xex
raraa opuum 2 Oy, HUUAT 9 3p, 7 3M OOJraiuir Tyc TyC
HyTarmryyiaxaap CyJUIaH TaBbKdd.

T'amaanaac T3BIPII3H aBU UPCHIH MUHKUUT IIYY
Oaifranb/ TaBUX Hb SPCANITIH, I66H TOOHBI MUHIKHI3C
amb/Ipax ya/iBapTai MoIyJIsiy YYCIX Marajiai 6ara yaup
HYyTaruryyJjax akjibll' LIeeH XKWIMNHH [aBTalNTTal AaBTaH
XMHX, Oycaq MHHX OYXWH TOJI HyTaruryyjiax aJibll
30XMOH Oaifryynax 30pwiroop MHHX HyTarmlyyJsax,
YPXKYYIDX TOCIAMHH HATXKHWr Oalryymaxaap TOTTCOH
Hb OJ00 Y YMI YYPrHMHX?3 Jaryy YW akuiiaraaraa
aM)KIITTAll SBYYJDK, CyAairaa IIMHKMITIHUN aKIIbID
Mouron yncelH ux cypryyis, IIYA-nitn buonoruitn
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XYPIDIDHTUIH SPAIMTIATIH XaMTpaH TYHIPTI K OaiHa.

Bunauii 513 yaaaruiis cy nanraassl YHICOH 30pUITO Hb
T3K33BIP HOXIIOJ]] OCTOH YPXKYYIIK Oyii rOJIBIH MUHKHAN
(U3MONOTH  OHIUIOTMHH aHXJard Mp3J33 MaTepHal
LyIyylax, I'eMaToJOrd, FeHETUKUIH CyJalraaHbl 3X
XIPATIBXYYH OYPAYYIIdX, LyCHBI YHICOH XyBbCArdyyIbIl
HAC, XYHCIIp SUITaH TOAOPXOMIK (PU3HOIOTHIH JKUTITHX
9X X3PAMIIPXYYHUHIT TOAOPXOWIOX0A OPIIMHO.

FomblH MHMHXX Hb MOIPIryTdH Oar jgoTop OueuniiH
X3IMIKIIIIIP XaMTHUIH TOMJ TOOIOTIOX Oereej TYYHHI
X3p33p OMOJIOTH, 3KOJIOTH, (PU3HOJIOTHIH JaCaH 30XHII0X
YHII SIBIL 4 MX29X9H ©BOPMeI] 0aiiX OOJIOMKTOM.

VYcan opumHA amplpanblHXaa MXAIHX Xyramaar
OHTOPOOJIOT TYC 3YUIMIH OalTamuitH 39pIdT MOMYJISIII
cyJanraa Xuix Hb 3apUM Tajlaap XYHIPIIATIH TyJI SHIXYY
CyJajraaHsl &KW1 TyC 3YHJINHH (HU3MOJIOTH OHIUIOTHIH
Oypayymx,
39pJ3T HNOMYJALUHH TeIeB Oal Ikl YHIJIIX, TYTHIIT

Tajaap M3733 naamua  Oaifranp  max
caHan OOJIOBCpPyyJiaxaJl Cyypb XIpIrIdXYYH 0OIOX adu

X0JIOOTI0JITOM FOM.
Cynajaraanbl MaTepuall, aprasyii

["auyypThIH MUHXX HYTAaruryylax, ypKyyJdX TOCIUIHH
HODK XapUylaH TY»KIOBIP HOXLON OCTeH YPXKYYIDK
Oyit 26 Tosroit Munx (12 sp, 14 M) -HHI IyCHBI A99K,
apra 3yliH naryy unyrayynaB [3],
[5]. Cymanraansl mp»k IynIyylicaH OOATamuyn Trapain

X3PATIIXYYHUUT

YYC133pa9 suraarait Oytoy 9 6onrans XbHI'Y-b1a baBap
Mmysxkaac, 11 6oarans OXY-siH KupoB myskaac upcss 6a 6
Goarans THArIdpUH Tel Oyroy “apnuii3” 6oarans OaiBs.

MuHXuir Hypyyraap X3BTYYJDK CYYJIHMHA XOHIUIOH
coccygeal cyncann 2-4 cM, MIMIOYHUN BEHUITH CYICaH]
0.5-1 cm ryH xarrax, DTA Oyxuii Xypyy mwmnH 3-5
MII Iy chIT IfyTiTyynaas [5]. Lyrmyyncan mpaxuag BC-2800
Vet aBTOMAT aHaIM3aTOp AIIUIJIAH JICHKOLMUTHIH TOO
(WBC), mumdountsin Too (Lymph#), MoHOUUT 3cuitH
100 (Mon#), rpanynomuteiH Too (Gran#), muMdormt
SCHIH HUUT 3¢371 3319X XyBb (Lymph%), MoHOIIMT ScuitH
HUHT 3¢37 3313X XyBb (Mon%), rpaHyJI0IUT S3CUHH HUNAT
acan 33mX XyBb (Gran%), spurporuteiH Too (RBC),
remorsoouns! aryyiaamx (HGB), spurpormtsia gyHgax
3319xYYH (MCV), Har yJaaH 3¢3/1 HOOTI0X FeMOTTIOOHMHBI
nyanax okuH  (MCH), ®dor VYmaan »c3q HOOTZIOX
remorsiobnnbsl  KoHueHTpay (MCHC), sputponuTsiH
tapxanteiH epreH (RDW), remarokput Oyroy HUIT 11ycaH
Jaxb SpUTPOIUTHH 331X XyBb (HCT), TpomOouuThIH
too (PLT), TpomOommTeiH ayHAax 33m3xyyH (MPV),
TPOMOOLMTHIH TapXaiThiH epreH (PDW), tpomGokput
Oytoy HHHT 3¢c3 TPOMOOIUTHIH 3373X XyBb (PCT) resn
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HuliT 18 mapamerpuiir TOoxOpXoiIOB. ['emaronoru
XyBbCArdyyJIblH yTTa OJIOH YJICBIH CTaHIApT HAKIIP

(IU) minspxuitnarasH,.

byx Ooxmrammyx ampapaX OpYHBI HOIOH MKW
Hexues OaiicaH 0a HACHBI AHTWILIBIT 0213 OYpIH
0OJIOBCOPCOH ACIXIIC Xamaapyynan 12-35 capraii Oyooy
3amyy (subadult), 36 capaac mdsm Oume ryimcsH (adult)

I'9K aHT'HJ1aB.

Y3yymnt Tyc OypuiH AyHOaX yTra, MeIuaH,
CTaHJapT ajjaa, CTaHJapT Xa3allIThIr TOIAOPXOMIIOB.
Tyyeop TeHIBIpTIH Oyc yenm xoparmmr Welsh-uitan
T-TECTUHI aIIUIVIaH Yp JYHT YHOMIUIMIH Marajsiain
95% 0aiix yen JMP Pro v.16 mporpamm X3paridH Hac,
XYHCI9p XapwillaH aJuiryd TYYBPYYAUMH CTaTHCTHUK
sUIraar yYH3JICOH.

CynanraaHsl yp AyH

lonblH  MMHXHMHH TIeMaTOJOTHHMH  y3YYJIDITUIH

JQYHJIQXK YTTBIT 1-p XYCHIITOM, 3p, M OOATaJMIH IyCHBI

YHICOH Y3YYJIITHUT 2-p XYCHAITO, HACHBI siraarait
OYATYYAMHH Yp AYHT 3-p XYCHOTTRI, rapajl YYCIHiH
XYBB/[I sITaataii 00ranyyIblH TeMaTOJIOTH Y3YYIDITHIT
4-p XYCHOITTHJI, LYCHBI Y3YYJONTYYIUHH KOPPETSIUITH
MIMHKIITIHAR AYHT 5-p XYCHITTAA TYC TYC Y3YYJIIB.
Cynasraansl AYHT AHIJIM yJICal XMHCOH TOJIbIH MUHKHUH
reMaToJIOTHIH Cyialiraanbl Yp IyHTIH [S5] Xapbllyynas.

Op, M OoaranuiiH

XOOpOHJ| CTAaTUCTHUK sjraatail yp AYH axuriargaaryu

TeMaToJIOTH  Y3YYJIJITHHH
(2-p xycHarT). DOHD Hb Oycaa OpOHI XWHCOH TOJBIH
MUHXHUH FeMaTOJIOTHIH Cyfairaanbl Yp AYHTIH MKW
GaiiHa.

XdAuiH CTATUCTUK a4 XOJIOOTI0NTOM sITIraaHbl TYBITHH
QXUTJIarJaaryd 4 reMaTrosiorMiH YHICOH Y3YYJRATYY.
9M aMbTaH]| WYY OHI6P TOAOPXOMIOTIOT MC3H Oyca
CyaJlaauIbIH [6] cylanraaHsl yp JYHIDIC ACpAr OaiB.

1-p XycHIIT. ['0JIbIH MUHKHIH TeMaToJIOTH Y3YY/IIITHIH JyHAAXK yTra, CTAHAapT Xa3allT, MeJuaH, 00JI0H Oyca cyuaadiblH

Yp ayH (n=26)

Ne Yayynanm H»eore Ihynoasc + CX Meouan Simon nap, 2015 [5]
1 WBC (x10°/L) 13.45 + 3.45 13.55 6.87-13.43
2 Lymph # (x10°/L) 498+ 1.74 4.75 0.92-4.24
3 Mon# (x10°/L) 0.6 +036 0.6 0.1-0.9
4 Gran# (x10°/L) 788+ 255 7.75 4.15-9.56
5 Lymph % (%) 3733+ 10.17 33.95 *
6 Mon% (%) 4.49 +2.34 5.35 *
7 Gran% (70) 58.18 + 8.48 59.8 *
8 RBC (x10"/L) 4.43+0.77 4.53 3.30-4.0
9 HGB (g/L) 135.54 + 24.84 142.5 118.3-142.9
10 HCT (70) 4535+ 8.19 46.95 *
11 MCV (L) 102.31 +3.91 102.5 91-106
12 MCH (rg) 30.45 + 1.66 30.25 32.15-38
13 MCHC (g/L) 297.96 + 10.57 297 341.5-360
14 RDW (79) 15.67 + 0.65 15.7 *
15 PLT (x10°/L) 232.77 +92.94 209 149.6-308.25
16 MPV (L) 7.22+0.53 72 *
17 PDW 17.8+0.61 17.8 *
18 PCT (%) 0.17 £0.07 0.17 *

XexXTeH aMbTaH Cyyiall
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2-p XYCHOI'T. ['0JIbBIH MUHXKUIH ITyCHBI YHACOH Y3YYJIATYYA (XYHCIIP)

Ne Yzyynanm Hseorc Op (n=12) Om (n=14) Pytra
1 WBC (<10°/L) 13.83 +£3.48 13.04 +3.82 0.621
2 Lymph # (x10°/L) 511+1.82 4.95+1.85 0.731
3 Mon# (<10°/L) 0.53 +£0.33 0.63+0.41 0.355
4 Gran# (x10°/L) 8.19+2.83 7.46 +£2.48 0.581
5 Lymph % (%) 37.47+11.67 38.06 +9.28 0.952
6 Mon% (%) 3.96 £2.24 478 £2.51 0.291
7 Gran% (%) 58.58+£10.19 57.15+7.12 0.836
8 RBC (x10"2/L) 4.51+0.38 4.35+1.09 0.634
9 HGB (g/L) 137.92 £13.19 132.38 £34.2 0.644
10 HCT (%) 457+4.1 44.88 +11.49 0.834
11 MCV (fL) 101.56 + 3.52 102.95+£3.42 0.37
12 MCH (rg) 30.58+ 1.6 30.19+1.53 0.727
13 MCHC (g/L) 301.25+7.63 293.69 + 11.77 0.133
14 RDW (%) 15.61 £ 0.65 15.63 £ 0.65 0.688
15 PLT (x10°/L) 234.83 £ 87.08 233.46 + 106.16 0.918
16 MPV (L) 7.18 £0.36 7.21+£0.55 0.72
17 PDW 17.71 £0.62 17.85+0.53 0.469
18 PCT (%) 0.17 £ 0.06 0.17 +£0.08 0.964

Hacnaac xamaapu oueniin xuH (p<0.0001), cyynauii  remorodunbl ayHmax xuH (p<0.0181), TpomOouut
epreH (p<0.0002), rpanymonnt 3cuiiH 100 (p<0.0494), ocuiin Too (p<0.0029), HUHAT 3¢5 TPOMOOITUTHIH 319X
HUHUT 2C971 9375X JUMpOoUT 3cuiiH XyBb (p<0.0157), xyBb (p<0.0125) xapunnan aaunryid TOHOpXOHUIOTAOB
TPAHYJOMUT JCHUH HUHUT 3¢dA 331X XyBb (p<0.01), (3-p xycHorT, 1-p 3ypar).
remornoonH (p<0.0494), HAr ymaaH 5CdI HOOTIOX

3-p xycHrT. ['0sibIH MUHXHITH MOPHOMETp, FeMaTOJIOTHIH YHICIH Y3YYJIDATYYA (Hacaap)

No Y3yynonm Hbaeonc 3anyy bBue eyiiycon P ymea
1 bueniin xun KT 12.69 £1.28 17.49 £1.54 0.0001*
2 Cyynuuit ypt M 25.25+3.79 28.85+1.43 0.0038*
3 CyynHuit eprex ™M 10.94 +£1.27 12.88 £ 0.98 0.0002*
4 WBC (x10°/L) 13.75+4.22 13.15+2.61 0.6668
5 Lymph # (x10°/L) 5.82+1.9 4.13+1.07 0.0101*
6 Mon# (x10°/L) 0.5+0.4 0.69+0.3 0.1789
7 Gran# (x10°/L) 7.43 +£3.05 8.33+£1.95 0.3786
8 Lymph % (%) 43.05+ 10 31.61 +6.69 0.0022*
9 Mon% (%) 3.62+23 536+2.1 0.0546
10 Gran% (%) 53.33+8.31 63.03 +5.45 0.0018*
11 RBC (x107/L) 427 +1.06 4.58 £0.26 0.3137
12 HGB (g/L) 128.38 +£33.01 142.69 £9.22 0.1454
13 HCT (%) 43.04 +10.81 47.65 +3.36 0.1546
14 MCV (fL) 100.54 +3.2 104.08 + 3.86 0.0177*
15 MCH (rg) 29.79+ 1.4 31.11 £ 1.68 0.0402*
16 MCHC (g’L) 296.69 + 8.28 299.23 +12.67 0.5511
17 RDW (%) 15.55+0.56 15.78 £0.74 0.3947
18 PLT (x10°/L) 246.54 £95.22 219+92.3 0.4613
19 MPV (L) 7.14+£0.51 7.31 £0.56 0.4269
20 PDW 17.69 +0.58 17.92 +£0.63 0.3582
21 PCT (%) 0.18 £0.07 0.16 £0.07 0.5224
126 XexXTeH aMbTaH Cyyiall




Ouxmaa Hap. / Proc. Inst. Biol. 40 (2024) 115-130

MOH  —
I e ——————————
T T ———————————  E—
Lymph % S— .
Lymph= &g |
0.00 20,00 40.00 &0.00 30.00

100.00 120.00

mEne ryfimese O 3amyy

1-p 3ypar. ['onbiH MUHXHITH MOP(]OJIOTrH, reMaTOIOTHIHH Y3YY/IUITYYA HacHAaac Xxamaapax Hb

lapan yycnuitH XyBbI snraataif  OoAramyyablH
JPPKUNT XapbIyy/DK Y39XdJ [araad 3C, TATIdPHNHH
Oypman xacryya (MuMQouuT 3CHWH HUHT 3COA 3319X
XYBb, MOHOLIUT dCHIH HUHT €3]I 33JI9X XYBb, IPAHYJIOIUT
SCUHH HHUUT 3COI 937X XyBb) CTATUCTHK sUIraatai
6aiiB (4-p xycuorr). Llaraan sc  TOaraspuiin Oypaan
X3CTYYAUNH aryyjaamX ambJpax OpYHbl XOHOTHNH
XOMHAII (TAPANTIH OOJNOH XapaHXyi 0alX Xyramaa) -33¢
Xamaapu aJanTanuj OpoH HAT YW 4 suiraatail Oaiix

TOXUOJIJION akuriaryiar [5].

CTAaTUCTHK OOJOBCPYYJANTHIH Yp HOTODK OaifHa.
OH? Xxamaapajdl Hb LaiBap YJIMWYUIH TeMaTOJOrHiH

UHXKAITOHUN [21] siBUa akuriaracad. Xanonyyynse

DHAIXYY CcyAairaaHsl aXusl Hb MOHTOJI TIAK3IBPIIP
YPKYYK Oyit TOJIBIH MUH)KHUHN (DU3MOTOTH OHIJIOTHHH
oyriyynax,
XYBbCArdyysblH JKHIINX (TaJOH) 95X XJPOTIIXYYH,

M333 MaTepuain IIYCHBI YHACSH

JIaBJIaX XOMIKIII TOITOOXBIH TYJI HAC, XYHCIIP sUIraH
XUATAK OyH aHXHBI OPOJUIOTEIH HAT OOJTHO.

4-p xXycHarT. ['apan yyciauiiH XyBb[ siraaTail rojblH MUHKUIMH IeMaToJIOr! Y3YYIITYYA

Ne Y3yynonm H»eore Tepman Opoc Tepman-Opoc P ymea
1 WBC (x10°L) 12.8 £3.96 14.24 £ 2.69 14.18 £ 3.06 0.6012
2 Lymph # (x10°/L) 433+ 1.37 6.97 +£1.21 4+1.04 0.0014*
3 Mon# (x10°/L) 0.64+0.33 0.24 £0.05 0.96 £0.25 0.0002*
4 Gran# (x10°/L) 7.83 £2.77 7.03 £2.38 9.22+1.91 0.2572
5 Lymph % (%) 34,54 +£6.77 49.51 £7.86 28.1+3.44 0.0001*
6 Mon% (%) 4.94+2.16 1.99 £0.52 6.74 £0.72 0.0001*
7 Gran% (%) 60.53+5.3 48.5+8.07 65.16 =3.98 0.0032*
8 RBC (x10"/L) 4.21+0.98 4.69+0.26 4.68+0.37 0.2771
9 HGB (g/L) 129.79 £ 32.62 140.14 £ 6.01 145.2 £8.67 0.2842
10 HCT (%) 43.23+£10.53 47.19+£1.48 48.7+4.47 0.3476
11 MCV (L) 102.39 £4.58 100.83 +£3.29 104.14+1.74 0.112
12 MCH (rg) 30.54 +£2.01 29.86 £ 0.73 31.04 + 1.44 0.2367
13 MCHC (g/L) 298.43 £11.17 296.57 £5.19 298.6 +15.73 0.8665
14 RDW (%) 15.64 £ 0.61 15.67 £ 0.55 15.72 £ 0.99 0.9852
15 PLT (x10°/L) 212.79 £89.821237.14 £ 103.76 282.6 + 84.18 0.3553
16 MPV (fL) 7.12 £0.61 7.29 +£0.49 7.42 +£0.29 0.4075
17 PDW 17.85 +£0.68 17.91 £ 0.44 17.52+0.61 0.504
18 PCT (%) 0.15+£0.06 0.18 £0.08 0.21 £0.06 0.2483

lemaronorn y3YyJIdATHHH XOOPOHJBIH XapHIiLaH

XaMaapJipll HIAIrax 30pWIT00p KOPPENSUAH aHau3
xuicoH (5-p xycHorT). ['pamyrnormur, auM@omuT HB
(rpan=0.8896,
muMp=0.5981) Oyroy TOArIIPHIAH aryyaamMK HIMITIIXI

JEUKOLUTTAN  2epar  XamaapanTai

JICUKOITUTHIH aryyJiaM)k ©ClIer 3YH TOTTONTONH OONOXBIT

Simon et al, 2015, Kitts et al, 1958 33par cymmaaqnn
roselH MuHX (Castor fiber), ymapn AMepUKHITH MUHXHAH
(Castor 3YWIYYA 199D
OmoXMMHIfH cymanraar Oycan MPPITY  aMbTaTal

canadensis) reMaroJIorH,

XapbllyyJiaH XMHCIH OaifHa.
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5-p xXycHIrT. ['0s1bIH MUHXUIH reMaTOJIOTUIH YHICOH Y3YYJIITYY TIArIPUIH Xamaapai

WBC  |Lymph#|Mon# |Gran# |Lymph% [Mon% |Gran% |RBC |HGB |HCT IMCV |MCH |MCHC|PLT |PDW |PCT
WBC 0.5981 [0.3977 0.8896 |-0.1654 [0.0929 0.1729 [0.465 [0.3729 ]0.3987}-0.1309 }-0.052 0.073 {0.4039 |-0.3533 [0.4123
Lymph# [0.5981 -0.324 [0.1722 [0.6769 |-0.541 [0.6634 0.4268 |0.3208 [0.337 [-0.2411 [-0.138 [0.0582 0.1946 [-0.1625 [0.2091
IMon#  [0.3977 |-0.3247 0.6196 |-0.7555 10.924 [0.6522 |0.2151 |0.2213 |0.24080.1776 [0.1363]0.0189 0.1856 |-0.2198 (0.2003
Gran# 10.8896 10.1722 (0.6196 10.5804 [0.3652 10.5959 [0.3076 [0.2545 [0.27560.0376]0.00440.0564 [0.3879 [-0.3364 0.3872
Lymph%[-0.165 (0.6769 [-0.755 [-0.5804 -0.780 [-0.9851 |0.0428 [-0.012 }-0.012 [-0.227 }-0.179 }-0.027 |-0.183 10.1758 }0.176
Mon% [0.0929 [-0.541 10.924 [0.3652 [-0.7808 10.6617 [0.1771 [0.2161 [0.23130.3005 [0.2233[0.0139 [0.1191 }-0.1643 [0.133
Gran% [0.1729 }-0.6634 10.6522 10.5959 [-0.9851 [0.6617 -0.100 |-0.044 |[-0.048 |0.1896 [0.154 ]0.0295 [0.1874 }-0.1657 [0.1753
RBC  [0.465 [0.4268 10.2151 10.3076 [0.0428 10.1771 [-0.1001 0.9639 [0.978910.2973 [0.3872(0.2809 [0.219 }-0.2698 [0.2369
IHGB  [0.3729 [0.3208 [0.2213 |0.2545 }-0.0123 [0.2161 }-0.0448 0.9639 0.9815(0.4708 10.6174]0.4421 |0.137 }-0.1825 [0.1713
HCT  [0.3987 [0.337 ]0.2408 0.2756 [-0.0127 ]0.2313 [-0.0485 [0.9789 0.9815 0.4854 10.509 [0.2637 [0.1973 }-0.2065 [0.2308
MCYV [-0.130 |-0.2411 [0.1776 }0.0376}-0.227  [0.3005 [0.1896 10.2973 |0.4708 |0.4854 0.75160.07  }-0.01 [0.1808 [0.0705
IMCH  [-0.052 [-0.138810.1363 0.0044 [-0.1796 10.2233 [0.154  [0.3872 0.6174 [0.509 [0.7516 0.71  [0.131 [0.127  }-0.066
IMCHC [0.073 [0.0582 ]0.0189 0.0564 [-0.0278 10.0139 [0.0295 [0.2809 [0.4421 [0.2637[0.07  [0.71 -0.186 1-0.0037 -0.174
PLT 0.4039 [0.1946 10.1856 10.3879 [-0.1835 10.1191 [0.1874 [0.219 [0.137 0.1973}0.01 |-0.131 [-0.1869 -0.825 10.988
PDW  [-0.353 [-0.1625|-0.219 [-0.33640.1758 }-0.164 [-0.1657 [-0.269 [-0.182 [-0.206 [0.1808 0.127 [-0.0037[-0.825 -0.758
PCT  [0.4123 [0.2091 ]0.2003 0.3872 [-0.1766 10.133 [0.1753 [0.2369 |0.1713 [0.2308]0.0705 [-0.066 [-0.1741]0.9887 [-0.7581
J9px cymiaauiplH  yp JOYHTIH  Xaphllyyjdaxajg TYYHHH Oypadn Xdcryyn Owe TyHICOH Ooarannyman

TeMaTOJIOTHHH HMX3HX Y3yymuutyya (16/18) cratucrux
a4 XOJOOTIONTOH sutraaryit 6aican 0a 9H Hb MUHKHUI
I[yCHBI YHICOH Y3YYJIAITYY
©epwIeNT, HeNleeHa Oara

XYp33H Oy#H Op4HBI
XyBbCAr  TOTTBOPTOM

Y3YYIATYY OOOXBIT MITIK OaifHa.

XapHH dPUTPOIUTEIH TOO (IPUTPOIUT = 4.43) UX, HAIT
yJlaaH 3C3J1 HOOTJIOX I'eMOTrJIOOMHBI NyHIQX JKUH Oara
(MCH=30.45) xa3Mx33131 Tomopxoitnoracos. Kitts et al,
(1958) -p1H
Oycax Mapary ambT/1aac Oara Oaiican 0a T3] YHD TOPIUIHH

cyJanraaraap MUHXHUH S5PUTPOLIUTHIH TOO
ambTag Xarac yCcaH OpYHBI aMbapaiTail 0oJICHOOp
SPUTPOLUTHIH AMAMETp Oycal XOXTHOOC Y SUIUT TOM
00JIK, LIOOPCOH TMK JYTHACOH. THKIIBPIIP YPIKYYIDK
Oyl TOJBIH MUHKHHUI I[yCaHJ JPUTPOLUTHIH TOO WX
XOMXKIITIH TOINOPXOWIIOTACOH] aMbJpax OPYHBI SUITaa,
SPUTPOLMTHIT OYPAYYIdrd Oycan OypanadXyyH X3CTHIHH
©OPUWIOIIT, CTPECC, MR TIHKIITUITH OHIUIOT 39PAT OJOH
XYUUH 3YHIT HOJIOOIICOH OaiX GOIIOMKTOM.

Bumamii cymanraaHBl IYHT3p HIT ylaaH 3Cd
HOOT'IOX TeMOTJI00mHbI ayHIax skud (MCH) Simon et al,
(2015)-p11 cynanraans!l ayHrasc (MCH=32.15-38) Gara
xomk9m  (MCH=30.45) Ttomopxoitmoracon. MCH-
nitH aryynamk Oara 0aiix Hb Iyc Garasant OOJIOH IycaH
JlaX TOMPHUUH X3MXKId OaraccanTtail xombootoii. MCH
Hb I[ycaH/ OailX XYYWITOPOrYHiH aryyiIaMXTal ypByYy
xamaapantaii Oaiimar [4]. MCH-uiin aryymamx Oycan
Cy[UTaaufiblH AYHII3C Oara Oaifraar WadII TKIIUHH
XIMXKID XOIIOOOTOW  XOMIIH

HOpM ajiaracanTan

Taamariax OaiiHa. bBumHuii cymanraa naraad 3¢ 00J0H
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OHJIIOp, 3alyy OOJOH XOrmMH OpraHm3Mj OaraccaH
XaH[arataif Oailraar WIpYYJIC3H. DHd 3YH TOTTOJI
LaiBap yJIMUYUIH reMaTOJ0OTUIH INUHKUIITI9HUH SBLA
MOH akuriarjacad 0oxHo [21]. DH? HF OMe T'YHICOH HB
3a)lyy aMbTaJTail XapbllyyjlaxaJ JapXjiaaHbl TOTTOJI00
OYpaH, caifH XemKceH Oaiiraar WPXHADK Oaiiraa
001 xXermmH OoAranWymaz SCHHH HOXOH TOIDKIIT
OaraccaHaap 1araaH CHiH TOO OyypJartai XoJa000ToMH.

Huiit maraan »cuitH OO0JIOH JTHMQOIMTBIH TOOT
Oycan cyulaauiblH yp JYHTIH XapblyyJDK Y39Xd91
JYHKAac MXICCIH XIMKIITHH Oatican 0011 OYpInmdxyyH
X3CTYYZI OHMpOIII00, CTATHCTUK OOIWT sraaryii OaiB
(WBC=13.45, lymph= 4.98, mon=0.60, gran=7.88).
Bakrep, XaJJBapyyablH
YeI JIEHKOIMTBIH TOOT OJNIIPOX OO0J apxar yaaaH

MOOreHLpPUIH  rapairai
SBUTal OBWIONTYYA JUM(OLUT, MOHOLMUT 3CUHH TOOT
oJpyyJjaar. YjnaaH SBLUTAald ©BUJIOIYYAUMH aHTUIECH
Oyypaxaj nuMQOUMTHIH TOO naraaj Oyypraar. Xapuo
CTPECCUIH YyeI HHMHT JIEHKOLMUT, MOHOIUT, HEUTpOdumII
SCUIH TOO ecex O00J0BY, JUMQPOUUT ICYYAUHH TOO
Oyypu mumdonenn Oommor OaiiHa [5]. Jlumdouut
s¢c (Lymph#) up HuiiT maraan scuitH 20-40 xypranx
XyBHIT 33X Oereen MakpodaruiiH VHI aXuiuiaraa
SBYYJDK OHE MaxOOABIT TamHBIH OHMETIIC XaMraalHa.
JlumbouuT 3CcHitH TOO XIBUHH XIMIKIIHIIC XIT LOOPOX
Hb ABTOMMMYHBI OBWIONYY., DJTHHHA YpPIBCAI, SICHBI
0opTa1, XUMUHH OOJOH Manpar HIIBXUT Tysaraap
XOPJICOH YE€A TOXHOJAAOr OO0J OJILIPOX Y33LAT Hb
BHPYC, MUKPOOPTaHU3MBIH XaJIBap, OPYHBI CTPECCIIC
IIanTraaigar OoJIOXBIT TOTTOOCOH [4].
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Cynanraanaac xapaxaj Oue TYHWIICIH OOJraiuyIbiH
IyCHBI YHJICOH XyBBCATIyy/IbIH aryyiaMX 3ajlyy OOJOH
XOTTIUH OOranyAbIH I[yCHBI OYPIdIT X3CT3¢ UX OaifHa.
OHd> Hbp OWe TYWICOH ambTAa] OOJMCHIH COJIMILOO
OHJIOp, ICUIH HOXOH TOJDKUIT XOBHUH siBarfax Oairaar
xapyyik OaitHa. HacHaac xamaapd Iy CHBI YHIICOH OYPIdIT
XOCTYY/L ©0pwIer[ex 3yH TOTTIBIT [alTaX Y3dX3]
rpaHyJIoIUTHH T0O (p<0.0494), TMMbOIUTEIH HUHT 3CO1T
3313X XyBBb (p<0.0157), rpaHyJOIUTEIH HUUT 3CH 373X
xyBb (p<0.0100), remornooun (p<0.0494), Hor ymnaan
9CHIT HOOTIOX TeMOTrIoOMHBI AyHAax kuH (p<0.0181),
tpombormt 3¢ (p<0.0029), Tpombokput (p<0.0125) Tyc
Tyc suiraataii Togopxoinoraos (1-p 3ypar).

MumwxkHuii nycan gaxp remorioounsl  (HGB)

aryylamx Oue TYHICOH OoAramuynan  HIMOATINX
xagmIara axurnargas (XycHart 3, p<0.0494). OH> HB
Oue TYWICOH aMbTaJl HIIBX, XOOJIFOOHHN PUUM UX,
3]1 3PXTIHJL XYUUITOPOTUUNUT YP JAYHTIUTIIP 300BOPIIOX
ajanTanuiiH Heyee 00iHO. MeH Ome TYHIICOH aMbTABIH
JIOTOP SPXTHYY/ YYIITH, 3YPX CYAACHBI CHUCTEM OYpaH
XOMKCOH Oaiiar Tyl XYYHITOPOTYHHH XIPATIIAT
XaHTaXblH TYIA TEMOTTIOOWHBI TYBIIMH MYy UX Oaifx

XaHiaratrai oainar.

TpomMOGounTBIH TOO HACHAAC XamMaapaH siiraarai
TOJIOPXOiIOrIcoH. TPOMOOIUT Hb SPUTPOLIUT ICTIH
anui 6eeMryi 6eree myc OYIATHYYIIDX, TapXIaaHbl
YYPIHHT TYHIPTrA9T. bre ryiicsn ambTal HaBXTIH
aMB/IPATIBIH X9B MasiTTai, XypadJdH Oyt OpuHBI
HOJIeeHI 6PTeMTIHH OalUTbIH yJIMaac 3ayy 00IoH
XOrIINH aMbT/1aac MIIYY UX [3MTAJI aBaxX MarajajanTai.
OH? TOXUOIIOI SATISP TIMTIUNAT XypAaH SMWIIXUIHH
TYJJL IIyCHBI OYJIATHAIT HI3BXOKMDK, TPOMOOLIUTEIH
X9MXK33 eHep Ooiyor. MeH Oue TYHIICOH aMbTIbIH
O6ue Max00/1b TOMTAI, OIPTIIA TICBIPTIN OGN TBIT
XaJraJlaXxelH TyJI WYY X TPOMOOIIUT HUIIIAIKYYIIDX
3y# TOrTONTOM Oaiiiar.

Jyrasar

OHAXYY cypanraaraap MOHTOI OpOHJ TXKI9BPIIP
YPXKYYIDK Oyit MUHXKHU#T 18 TeMOTONOTUIH Y3YYIIITHIAT
Hac, XYHCIIp sulraH TOIOPXOMJIOXOJ TIeMOTOJIOIMIH
yITyyJaJl CTaTUCTHK OOIUT suiraa OalXryHMr TOTTOOB.
Hachaac xamaapaH TpaHyJOHUT 3C, JUMQOUUTHIH
XyBb XOMJK?3, yJaaH JCHHH HOT HOTXKHJI HOOTJIOX
TeMOIVIOOMHBI JTyHAX JKUH, TPOMOOLMT 3CHHH TOO
XapuiIaH aIuiryi 6aiiB. Dar9p y3YYIDATYYIUHH 6CONT
Hb aMbBTHBI X©JI6/T'e6H, OOJMCHIH COIMILO0O0, JapXiaa,
JlacaH 30XHUII0X Ya/iBapTai X0I000ToM

lapan yycmdsp suraaraii GoAramyyIblH XOOpPOHI

[araad 3CUIH OypIdaJ XOCTyYylH sUiraataii OaiicaH Oa
CTpEecC, TOPONIX aMbJpax OPYHBI XOHOTHHH XIMHAIIIC
Xamaapd aJiafTamu OpcoH Oaiix marajianrail XoMdasH
Taamariax OaifHa.

bupnnuii cy nanraaraap 3puTpOLUTHIH TOO XapbLaHTyH
eHep OalicaH Hb OPYHBI HOXIOJN, WD TIKIIIIHIAH
TOPUMTOM X0JI000TOIt Oaiik 600X TOM.

[Maammz 5H? cynanraar eprexyyJoK, IyCHbl XUMUHH
Y3YYIIITYYIHHAT TOJOPXOMIDK, OaiirauiiH oMy JIuTan
XapbllyyJiaH cy/uiax Imaapyiarataidi. OHd Hb JapaaruiiH
yZaaJ CIpradH HyTarmryyjiax aXwl XUHXA93 aHxaapax
acyyUTyyJIbIl TOJAPYYJaX, HJAII TIHKIIMHH TOPUMBIT
TOXHMPYYJIax, COPTIFH HYTAr LIy YJIax ayuiJ] YHIIDD erex,
XYp229H Oyi OpuHBI OOXHpPIOJN, Oycan HeNeeTHIT
XsIHaXaJ 1Iyys OOJIOH J1aM HeJIeeTHH.

Tanapxan

DHAXYY CyJasraaHbl @XIbIT 30XHOH Oaliryynax,
X3PAKYYIIXAA I3MKIAT Y3YYIICOH MUHK HyTaruyyJax,
ypxyymx OHOTYID OGomon erermen IyriyynairT,
MIMHKWIT?, Yp AYH OOJIOBCPYYJIITHIH Y€ IIaTyyjaan

XaMTpaH  axXwulacaH  bBHONOrMilH  XYpI3JISHIMIH

3axupraa, XOXTHHH OJKOJOTHHH JTabopaTOpUiiH XamT
OJIOH/] TajapXai WIdPXUMbe.
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