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Abstract. Hematology and serum chemistry references are essential diagnostic tools to assess the impact of abiotic,
biotic, and anthropogenic activities on wildlife and the ecosystem.

The Brandt’s Vole (Lasiopodomys brandtii Radde, 1861) is a widely distributed and endemic species in the Mongolian
plateau and plays a crucial role in the steppe ecosystem as a secondary consumer in the food chain. This study aimed to
provide baseline hematology and serum chemistry data for wild Brandt’s vole and to evaluate whether these parameters

differ among season, sex, and age classes.

Twenty-four variables were analyzed for 660 individuals (330 male and 330 female) blood samples collected by 11
field and semi-stationary surveys conducted in Khentii, Sukhbaatar, Tuv, Bulgan, and Zavkhan provinces from 2016 until

2021.

Season significantly influenced lymphocyte, erythrocyte, platelet, and hemoglobin range. A 94.4% of all hematological
parameters were season dependent. Aspartate aminotransferase (AST) and glucose levels changed with sex in Brandt’s
Vole, and 83% of all 24 parameters were significantly different in age classes.
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Introduction

Nowadays, humans use thousands of chemical
compounds with a poor estimation of consequences that
have never been found in nature before. These sub-
stances, directly and indirectly, affect the environment
and biodiversity. Environmental pollutants are absorbed
by skin, breath, food, and a variety of other ways in
organisms, and certain substances may accumulate in
the fat and does not eliminate from the body. The concen-
tration of these accumulated toxic compounds increases
as the food chain ascends (biological magnification), and
the predators at the top of the chain are more vulnerable
to the detrimental effects.

The World Organization for Animal Health (WOAH)
reported in 2022 that around 60% of pathogens, 75% of
emerging infectious human diseases and 80% of pathogens
that are bioterrorism concern originate from domestic
animals or wildlife [1].

Although body condition, physiology, morphology,
body mass, skeletal size, pelage, and behavior are dif-
ferent from each other in animal species, the response to
factors such as age, sex, body temperature, and season
created similar patterns in physiological samples [3]-[6].
Establishing "physiological references" of widely
distributed animals has significance in monitoring human
and ecosystem health and vulnerable, endangered animal
species and planning and implementing effective conser-
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vation management.

In Mongolia, one of the most widely distributed
mammals is the Brandt's Vole (Lasiopodomys brandtii)
and it occurs in Eastern Mongolia to the desert steppes
in the south, west, and north-west of Dundad Khalkh,
Daguur, Khangai, along the slopes of mountains, lakes,
springs, and river valleys along the forest steppes, steppes,
and dry steppes. Mongolia has an extreme natural climate
and four seasons in a year the activity, behavior, repro-
duction, and population regeneration of the Brandt's Vole
vary seasonally [7]-[14], it is essential to estimate age,
sex, and seasonal changes in physiological studies.

This study aimed to collect blood samples from areas
that have preserved their natural characteristic and has
been less influenced by human and, away from factories
or mines and, establish the hematological and biochemical
normal range.

In the future, the research findings can be used as
primary data to determine and monitor the pollution of
large cities with highly anthropogenic influence, factories,
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or mines, as well as evaluate the impact of other endangered
and critically endangered species on mammals and
ecosystems and develop recommendations.

Materials and methods

Between 2016-2021, about 1,100 Brandt’s Vole
blood samples were collected by field and semi-stationary
surveys conducted in Khentii, Sukhbaatar, Tuv, Bulgan,
and Zavkhan provinces, in the frame of this project (Fig. 1).
In the current study, we analyzed 600 individuals' blood
samples collected from Argalant soum (47.93714° N,
106.21579° E) in the fall of 2016, winter, spring, and,
summer of 2017. In the fall of 2018, the spring of 2021,
serum chemistry samples of 30 males and 30 females
(20 juveniles, 20 subadults, 20 adults) collected from the
same soum were statistically processed (Fig. 2).

We captured the voles by the conical channel and
live traps method and measured their morphology
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using traditional methods — body weight (BM), body
length (L), ear length (A), paw length (P), tail length (C).
According to the traditional method, we categorized the
animals in the study as juvenile, subadult, and adult indi-
viduals when determining their ages (Fig. 2).

We measured 18 hematologic analytes with the
BC-2800Vet analyzer, 6 biochemical analytes with the
Statfax-4500 semi-automatic biochemical analyzer. Pa-
rameters included the white blood cell count (WBC),
lymphocytes (Lymph#), monocytes (Mon#), granulo-
cytes (Gran#), lymphocytes (Lymph), monocytes (Mon),
percentage of granulocytes (Gran %), red blood cell
count (RBC), hemoglobin (HGB), mean corpuscular
volume (MCV), mean corpuscular hemoglobin (MCH),
mean corpuscular hemoglobin concentration (MCHC),
red blood cell distribution width (RDW), hematocrit
(HCT), platelet cell count (PLT), mean platelet volume
(MPV), platelet distribution width (PDW), thrombocrit
(PCT) and alanine aminotransaminase (ALT), aspartate
aminotransferase (AST), total protein (TP), albumin
(ALB), alkaline phosphatase (ALP), glucose (GLU).

Hematological samples were collected in K.EDTA
tubes, biochemical samples were stored in Eppendorf
tubes, 18 hematological parameters were determined by
the BC-2800Vet hematological analyzer animals, and six
biochemical parameters were determined by the.

All data were expressed Mean + SE and statistical
analysis was performed with the JMP statistical software
developed by SAS institute. The seasonal dynamics of
the biochemical and hematological parameters was
assessed by one-way analysis of variance (ANOVA).
The significant differences were considered as P <0.05%,
P <0.01%*, P<0.001***

Results

Hematology

The hematological and biochemical reference intervals
of Brandt’s Vole represented in the Table 1. All of 17 out
of 18 hematological parameters have a high seasonal correla-
tion and PDW does not change depending on the season
(Table 2). Depending on the season, we observed a sig-
nificant difference between WBC (F = 13.3; P<0.0001),
RBC (F = 19.71; P < 0.0001), PLT (F = 34.71; P <
0.0001) and HGB parameters (F = 16.85; P <0.0001).

Due to the high seasonal correlation of hematological
parameters above (Table 2), the four main parameters
(WBC, RBC, PLT, and HGB) were selected and checked
for the double correlation of season, age, and gender.
When examining the double dependency of the variables,
it is found that the parameters vary with age and season.
For example, the WBC in juveniles is highest in the
summer but lowest in the winter compared to other age
groups. There are no significant differences observed in
seasonal and gender dependence (Table 3).

Serum biochemistry profiles

Blood samples for biochemical analysis were col-
lected from 60 voles in the fall of 2018 and spring of
2021 around Argalant soum. The serum biochemistry
reference interval for Brandt’s Vole is represented in
Fig. 3. The mean values of ALT were 93.44 IU, and sex
and age differences were not observed in ALT. While
the mean values of AST were 221.85 IU, and there was
strong sex (P <0.0002) and age (P < 0.01) differences in
AST whereas, the mean values of ALP were 219.01 and
age dependency (P < 0.01) observed. The protein was
62.9 g per liter and did not differ between sexes but did
significantly differ in subadult group (P < 0.022). The
albumin was 32.81 g per liter and not significantly dif-
ferent age, sex groups (Fig. 3). The glucose 0.32 mmol
in per liter and concentrations higher in male vole (P <
0.0015). AST and ALP concentrations higher in females.
The concentration of ALP was lower in young animals
and increased in adults.

Discussion

The normal hematology and plasma chemistry ranges
of Brandt’s vole have not previously been published.
According to the results of the study, It was discovered
that age and season have a strong correlation with the
Brandt’s Vole’s hematological parameters (tables 2 and 3).

Detection and monitoring of traces of environmental
pollutant compounds are one the problems that scientists
from many countries are concerned about, Hematologi-
cal parameters do not follow the same “pattern” when
physiological parameters of mammals in the wild are
compared to blood parameters of laboratory and domes-
ticated animals [17].
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Table 1. The average value of hematological and biochemical parameters of Brandt’s Vole in Mongolia
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. Number of Standard . Standard deviation 95% Confidence
Parameters Units Mean Median
samples error (SE) (SD) level

Body weight g 32.98 0.56 31 13.72 1.1
Body length cm 10.12 0.07 10 1.7 0.14
WBC x10°/ L 8.79 0.41 7 10.17 0.81
Lymph # x10°/L 4.97 0.22 3.9 5.36 0.43
Mon # x10°/ L 0.4 0.02 0.3 0.4 0.03
Gran # x10°/ L 34 0.29 2.2 7.07 0.57
Lymph % 61.17 1.42 61.3 34.85 2.79
Mon % 4.92 0.08 4.7 2 0.16
Gran % 35.19 0.68 335 16.71 1.34
RBC x102/L 8.33 0.07 8.4 1.75 0.14
HGB g/L 600 113.93 1.00 118 24.64 1.97
HCT % 40.4 0.42 424 10.3 0.82
MCV F1 52.21 0.27 52 6.59 0.53
MCH Pg 14.71 0.12 14.5 2.89 0.23
MCHC g/L 281.37 1.66 278 40.85 3.27
RDW % 15.17 0.08 15.2 1.98 0.16
PLT x10°/L 406.5 9.99 385 245.3 19.62
MPV fl 5.15 0.05 4.7 1.19 0.1
PDW % 17.1 0.25 16.6 6.11 0.49

_PCT % 0.19 0 0.18 0.11 0.01
ALT U/L 93.44 4.13 89 32.25 8.26
AST U/L 221.85 13.29 197 103.78 26.58
TP g/L 60 62.9 1.91 61.6 14.91 3.82
ALB g/L 32.81 1.71 32 13.34 3.42
ALP U/L 219.01 4.96 215 38.74 9.92
GLU mmol /L 0.32 0.02 0.27 0.15 0.04

Total 660

Table 2. The average value of blood parameters of Brandt’s Vole, by season

Parameters Summer Autumn Winter Spring F Pvalue
Mean + Standard error

WBCs 11.7+£0.7 6.9+0.6 55+04 95+0.5 133 <0.0001
Lymph # 6.6+0.5 3.9+03 29+0.2 59+04 16.52 <0.0001
Mon # 06+0 02+0 03+0 0.5+0 36.61 <0.0001
Gran # 45+0.3 2.8+0.5 22+0.2 3.1+0.2 3.7 0.0117
Lymph % 56.8+1.6 64+1.6 53.1+13 66.1 +£3.5 4.65 0.0032
Mon % 55+0.2 4.1+02 52402 5.1+0.1 12.8 <0.0001
Gran % 37614 322+1.7 41.7+1.2 32.1+£0.9 11.87 <0.0001
RBC 9.14+0.15 8.67+0.15 7.75+0.15 8.0+0.11 19.71 <0.0001
HGB 120.22 +2.09 121.4+2.1 102.82 +2.08 1125+ 1.59 16.85 <0.0001
HCT 39.4+0.8 385+ 1.1 42.3+0.9 41.1+0.5 3.92 0.0087
MCV 56.5+0.5 51.4+£0.5 449 +0.2 552404 140.5 <0.0001
MCH 15+0.1 152+03 12.9+0.1 15+0.1 29.01 <.0001
MCHC 267.5+1.2 287.7+2.2 287.9+2.5 273.8+0.7 19.37 <0.0001
RDW 16+£0.1 13.9+0.2 15.8+0.1 15.3+0.1 37.18 <.0001
PLT 386.7+18.2 325+214 315.5+16.8 527+159 34.71 <0.0001
MPV 49+0.1 6.2+0.1 49+0.1 4.6+0.1 81.18 <0.0001
PDW 16.9+0.1 17.7+0.1 16.4+0.1 17.2+0.7 1.11 0.345
PCT 02+0 02+0 0.1+0 02+0 23.53 <0.0001
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Therefore, the study of natural and anthropogenic
impacts through the physiological parameters of “indi-
cator” species that are widespread in the ecosystem is
important for protecting biological diversity, controlling
ecosystem pollution, developing effective strategies for
the use of biological resources, and understanding seis-
micity [18]. Blood samples taken from peripheral blood
vessels, which contain all of the organism’s information
without harming vertebrates, are one of the best research
techniques [19].

Hematological parameters fall in the winter for
species with “Torpor” characteristics that experience

Table 3. Relationship of red, white, platelets and hemoglobin

with age, gender, and season

Parameters Source F-value P—value
season * age 0.6043 0.0001
WBS
season * sex 0.1967 0.6933
season * age 6.1127 0.0001
RBS
season * sex 0.6118 0.6075
season * age 2.7543 0.0120
HGB
season * sex 0.1363 0.9383
season * age 2.2824 0.0001
PLT
season * sex 0.3763 0.5341

physiological changes related to water balance, metabo-
lism, and body temperature, while biochemical parameters
like total protein and glucose rise in the fall [20].

When compared to studies on other small mammals,
hematological findings of Brandt’s Voles were similar
to those of small burrowing rodents, while those of the
wood mouse (Microtus pinetorum) [21], and one species
of bat (Pteropus alecto) [22] were different. Red blood
cells and hemoglobin content were found to be lower in
the species living in the holes than in the species that
did not (Table 4). This may be due to adaptation to low
oxygen conditions.

Hemoglobin and red blood cell production rises
above average in the summer and fall and decreases
below average in the spring and winter. Summer is the
highest mean hemoglobin weight per red cell (MCH)
compared to other seasons (Fig. 4). Increased synthe-
sis of hemoglobin may be caused by an increase in the
animal’s metabolic rate at high ambient temperatures,
which results in a reduction in oxygen supply to the tis-

sues. An increase in hemoglobin typically happens when
there is a need for increased oxygen-carrying capacity
[26]. According to the researchers, 1.34 ml of oxygen
can bind to every gram of hemoglobin in mammals, and
under ideal circumstances, 99% of hemoglobin can bind to
oxygen. Additionally, animals that live in high elevations
have hemoglobin that has a high ability to bind oxygen
[27]. In some small rodents, the number of white blood
cells decreases during the winter (leukocytopenia) [28],
which was a similar result as in our study (Fig. 4). When
platelet/leukocyte aggregation takes place, leukocytope-
nia may happen. Occasionally, this aggregation occurs as
a result of a reduction in body temperature.

There were no significant gender differences other
than for AST and Glucose. 83% of the total 24 indicators
significantly varied by age group, which might be ex-
plained by a variety of internal and external factors, in-
cluding the species’ life cycle, behavioral characteristics,
food availability, and temperature fluctuations (Fig. 5).

There was no gender difference in the total protein
content, which was 61.9 g in newborns, 67.88 g in young
animals, and 54.69 g in mature animals per 1 liter. It has
been discovered that growth hormone regulation, organ
development, and antigen and nutrient availability are
all correlated with low amounts of total protein in both
newborns and adults [20], [21]. The Brandt’s Vole male
population’s average level of leukosis was found to be
nearly 30% higher. This is because the stress brought on
by the adrenaline’s release raises the level of plasma glucose.

While the level of the alkaline phosphatase (ALP)
enzyme varies only with age, there is a strong correla-
tion between age and gender for the aspartate amino-
transferase (AST) enzyme, with P-value of 0.01 across
age groups and P-value 0.0002 depending on sex (Fig. 3)
AST and ALP enzymes are high in newborns, drop off
in childhood, and then rise again in adulthood, which is
similar to the results of other researchers in other animals
[4], [5], [6]- AST has a high concentration in female in-
dividuals, and its concentration in the blood decreased
with getting old. AST activity occurs in a variety of tis-
sues, but it is mostly found in liver and muscle tissue,
where it serves as an “indicator” of activity and damage
[36].
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Table 4. Results of hematological and biochemical analysis of Brandt’s Voles and other small rodents

. Lasiopodomys Meriones un-  Sprague dawley  Microtus pine-  Pteropus alecto
Parameters Average  Median mandaﬁinus [)2}5] guiculatus [26] g g[27] g torum [1273] 1;24]
WBCs 8.79 7.00 - 13.8+3.6 3.0-9.22 - 5.96
Lymph # 4.97 3.90 - - 21-77 - 1.72
Mon # 0.40 0.30 - - 0.08 - 0.76 - 0.14
Gran # 3.40 2.20 - - - - -
Lymph % 61.17 61.30 - 70.6£7.0 - - -
Mon % 4.92 4.70 - 33+14 - - -
Gran % 35.19 33.50 - - - - -
RBC 8.33 8.4 - 8.8+04 6.39 - 8.01 11 9.13
HGB 113.93 118 - 160.4 + 0.4 129 - 159 150 -
HCT 40.40 42.40 42.1-46.8 486+ 1.0 40 - 49 40.8 47.0
MCV 52.21 52.00 394-424 52.0+£4.6 552-67.0 37.5 51.79
MCH 14.71 14.50 14.3-15.1 18.6 1.0 18.7-21.2 13.7 17.97
MCHC 281.37 278.00 366.3 —356.7 333.7+1.0 310 - 347 360.9 347.03
RDW 15.17 15.20 - - - - -
PLT 406.50 385.00 - - 923 - 1580 - 367.3
MPV 5.15 4.70 - - 6.7-8.1 - -
PDW 17.10 16.60 - - - - -
PCT 0.19 0.18 - - - - -
ALT 93.44 89.00 - - 14-47 189 15.8
AST 221.85 197.00 - - 59 - 139 - 76.8
TP 62.90 61.60 - - 51.1-64.5 64 65.51
ALB 32.81 32.00 - - 26.8-34.5 40 36.1
ALP 219.01 215.00 — - — 126 407.4
GLU 0.32 0.27 - - 4.46-8.0 8 6.8
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Conclusion

In this study, we establish the hematology and plasma
chemistry reference range of wild Brandt’s Vole. 18 pri-
mary blood parameters of Brandt’s Vole populations that
are seasonally determined in largely untainted natural
settings with little anthropogenic influence, 6 biochemical
indicators were determined by age and sex. Those pa-
rameters are useful as benchmarks.

Although Brandt’s Vole has intermediate or short-
term hypothermic characteristics depending on the sea-
son, Physiologically, it was found to be highly related to
the season. Seasonal changes occurred in 94.4% of the
total hematological parameters. Hematological markers in-
crease in the spring and summer and decrease in the win-
ter, which may be related to a rise in metabolic rate during
the warm season. The result shows age-related patterns of
change in 83% of the 24 hematological and biochemical
markers, and there were no significant variations in he-
matological indicators between male and female partici-
pants. The aspartate aminotransferase enzyme content and
glucose levels in males and females were noticeably dif-
ferent, according to the findings of the blood biochemical
examination. Males had a 30% greater in glucose content
than females, while females had an AST content that was
41% higher than males.

The result shows us to monitor how the physiological
state of living organisms changes in the areas negatively
affected by natural factors and human activities, and it’s
crucial to assess the level of pollution affecting other rare
and extremely rare animals, as well as the ecosystems
such species represent, and to take preventative steps.
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MaiiBap yamity (Lasiopodomys brandtii Radde, 1861)-uiin 1yCHbI YHACOH
Y3YY/IJITHIH YJIUPJIbIH XaMmaapaJs 0a OMOXUMMIH IINHKUJITIIHUN 3apUM JIYH

DHX0aT DHXMAA"

, basamenx YiiaM-OrHex

, SIacamkaB AJIbSIA

Llundicnax yxaanwl akademu, Buonozuiin xypaansu, Xexmuuil sxkono2uiin 1abopamopu, Ynaanbaamap, Mouzon Yic
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XypaaHryil. XexroH aMETHbI (M3MOJOTHITH JHIIMX 9X XOPINXYYH (ITANIOH) — MHT TOITOCHOOP JKOCHCTEM 6a
aMBTIa]] HeeeIDK Oyl OMOTHK, aOMOTHK OOJOH aHTPOIOTeH XYUYHH 3YHIHIAH HOJIOOUTHNAT HIPYYIIdX, YHIIOH TOTTOOX,
XaMTaaJUTBIH apra X3M>KI3T TeJIOBIIOX 33PAT OJIOH ad XOJIOOTJONITOMH.

MOHTONIBIH TATT OHAOPIIOTHIH SHAEMHK 3YWIHIH HATr HaiBap ynuida (Lasiopodomys brandtii Radde, 1861) b
MBI THKIUHH THEKAH XOJIXHA XO0EPI0rd KOHCYMEHT OOJOXBIH XYBBJ| Tall, X33PUIH KOCHCTEM]] OHI[IOH Yyypar
OpOJIIOOTOH. DHIXYY CymajiraaHel )XW HalBap YIUHYANAH (U3HONOTHHH JKHIIHX 59X XIPAIIXYYHHHUT TOTTOOX, YT
Y3YYJRNTYYOUIHH Hac, XYHC, YIUPIIBIH XaMaapiiaap eepwIeraex OailuIer TOMOPXOWIOX YHACOH 30PHIITOTOM.

Xouruii, Cyxbaarap, Tes, byiran, 3axan aiimruita HyTtart 2016-2021 onx Huiit 11 ygaaruitH x29puitH 6a xarac
CYYPHH Cyairaar XuiiK, 133K MaTepHabIr OypAyYICIH. DH eTYYII Iy Ty yICcaH CylairaaHbl 193K, 3X XIPITIIXYYHIIC
600 (300 sp, 300 >M) GoxranuifH reMaToNOTH, MOP(OIOTHIH XOMKIIT XUHCHH AYH, 60 OOATaIMiH IyCHBI MIIICIHI
OMOXMMUIH Y3YYIITYYARIT TOTOPXOMIICOH Y AYHT COHIOX (PU3HOJIOTUIH JKUILIX 5X XIPATIIXYYHUHIT TOITOOIO00.

Laraan, ynaaH, suiTacT 3CHHH TOO, TEMOITIOOWHBI aryylaMiK YAupiiaac eHaep xamaapanraii Oyroy P < 0.0001 Gereex
HHUNT FeMEeTOJOTH Y3YYInTHitH 94.4% Hb ynupisH Galimaac XxaMaapd aryyinamMK eepaieraex 6ais. LlycHs! cHilBaHTuitH
ACAT 00J10H TITFOKO3BIH aryyJlaMK XYHCI3C XaMaapd XapuilaH aJiiiryi aryynamvkrail Oalican 6a HUAT 24 y3yyIITHIH

83% =B HacHBI OYITYYA3 siraataid yp AyH Y3YY/IdB.

TYJxXyyp yre: reMaronory, (GU3HONIOrHIH JKHIINX 9X X3PINIXYYH, YIAUPIEIH XaMaapal, 3TaloH

XymasH aBcan 2022.10.10; xstHan Toxuonayyicad 2022.12.26; 3euieepcen 2022.12.28

© 2022 3oxuoruug. CC BY-NC 4.0 nuiiens.

Opuna

OHee LAarT XYH TOPOIXTOH 3€p3T COper Yp JaraBpblH
TOOLIOOJION MyyTaWraap ypbA ©MHe Hb Oalraibn
Oaifraaryii OJIOH MSIHTaH XMMHIH HATIAI, OOUCKHIT 616p
TyTaMaa X3pATiIyK, Oalirams OpunH, OWOJIOTHITH OJIOH
sSH3 Oadmana myyn OOJIOH JaM X3II03p33p HeJIeelk
OaiiHa. 33pJdT aMbTa] XOpT OOANCYYIBIT apbc, aMbCTall,
WA THKIIIUIHH 0010H Oycaa OJIOH 3aMaap OpYHOOCOO
muHrRX 0a 3apuMm Oomucyyn Hb opraHu3Maac OYpaH
3ailllyynargaxry €exeH JaBxapra 33parT XypuMTIarjaH
YILI3X Hb OMif. DAr33p XypuUMTIIaracaH XopT HATIUTY YAUHH

KOHLIEHTPALH WD TKIITUIH THHKUH X3JIX33 A33IILIX
Tycam HIMAIIAX (OronoruiiH Maruudukanm) 6a rHHXHH
XIJIX9HUH Opoiia Oaiix Max4uy OpgHBI OOXHUPIIOI, XOPT
HATITYYIUIH coper HOJIOeH WIYY OpTAer axd?.
Honxuitn  Oajfranp xamraamax xoi000  XYHI
XalABapiajar HUUT XanmeapT eBuHHE 60 opumM
XyBb, CYynuiH 30 xuma OaTiaracaH HUHT XaiaBapblH
TOXHUOJIIJIBIH 75 OPUUM XYBb Hb 33pJI3T aMbTHBI FapanTail
Oatican Tyxair 2022 omx wmdmdacyH [1]. Xomuiirasp
Oaifranb a93p aMmbeTAbIH Mopdonoru, OWEeHidH KWH,
apar SICHBI X3MXK?3, YCIH OYpXYYJI, 3aH TOPX XapuilaH

aJIMIITYH, 3033p 6 PUIIeNTHHT YYCT3A3T MEXaHU3MY Y/ Hb

XexTeH cyanan 53
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HapHiH TOBOI'TAM, aMBETHBI TOPOIT 3YIIIIAC XaMaapy eep
eep Oaiinar [2] xsnuit 4 Hac, XYHC, OMeHiH TeMIepaTyp,
VAMPIIBGIH OHIUIOT IMHHK YaHap 33pAT XYYHH 3YHICHITH
Xapuy YHIIAI OUpONIoo Oairaap GU3HONIOTHHH 39K
XIPAMIIXYYHI Wdpadsr Oaiina [3]-[6].

Too TOAroM HWXT3H, TYr’dM31 TapxauTail XeXTeH
AMBTHBIT COHIOH aB4  “‘(DU3HMONIOTHIH JKHIIHMX 3X
XIPATIIXYYH -UHT OYpAYYIIRH CyJairaa, IIHHKIITIH
allMDIax Hb XYHWHA OOJOH SKOCHCTEMHUH 3pYYI
MOHJIUHT XSHAaX, XOBOP, HOH XOBOpP aMBTHBI TOpPeI,
3YWIMHH MOHUTOPUHI XWX, XaMraaJulblH Yp AYHTIU
MEHEXKMEHTHUT TOJIOBIOH XOPITKYYIdX HAT apra
X9parcalt 000X a4 XOIOOTIOITOMH.

MOoHr051 OpHBI XyBbJ OMT X33p, X39p, Xyypai Xa3puilH
JArKyyp XOpCTdH IPPCT, XapraHaT XeHIUH YYJICHH
SHIIp 037, TaJblH HYYyp, OyJar miaHj, TOJBIH XOHHMA
naran Jlopnon Momnronooc, Hynman xanx, Maryyp,
XaHraitH eMHe, OapyyH, OapyyH yMap[ 3TrI31 HeDKYY
X39p XYpPTAJI OPreH yyaaM HYTTHHT Xamapd, TYTr33MaJ
TapXxcaH 3KOCHUCTEMJI OHIITOM YYpAr OYXui 1OeH X3I9H

90°0'0"E

100°0'0"E 110°0'0"E
L L

3YHIMIH HAT Hb naiBap yiauiu (Lasiopodomys brandtii
Radde, 1861) 6omnHoO.

Baifranuitn spc T3C yyp ambcranrail, xwig 4
XyBb]]
naBap YIUWYUNH UI3BX X60JIFe6H, 3aH TOPX, YPKUI,

yiaupajg 33JDKJIOH  COIUrgaor MaHai OPHBI

TOMYJISIMAH HOXOH TOIDKIIT YIHpIaap XyBbCax 3yd
torrontoi [7]-[14] Tyn Hac, Xyic, yAUPIBIH ©OPWIONT,
sraar (pU3MONIOTHITH CymairaaH/l 3aiIIryi TOOII00I0X
maapjyiararay.

OHAIXYY CyJanraaHbl YHACOH 30pWITO Hb XYHHUI
Hemneesien Oara epTCeH, YIIABIp yypxalraac Xodi,
XapbIlaHTyll  OaliranuwifH yHaraH TepXee X3BIIP
XaJrajcal razap HyTarT TapxcaH IaiBap YIHMHuuiiH
IyCHBI 139K XIPIMI3XYYHUIT LMyTIyyK (PU3HOTOTHITH
KHUIITUX 3X XIPANOXYYH (IIYCHBI X3BUHH Y3YYJIIT)-HIT
TOTTOOXOJ] OPIIHHO.

Cynmanraassl Yp IYHT IaalIi aHTPOTIOTSHIIH HOJI00
HUXTAH TOMOOXOH XOT, CyypHH Ta3pyyx Oa YWIaBIp,
yypxairaac yyIanaTaid OOXHMpPUIBIH TYBLIMHI TOTTOOX,

XsIHax, Oycax XOBOp, H?H XOBOD 3YIJI XOXTOH aMbTaj
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0a dKOCHCTEM]] XOPXIH HOJIOOIDK Oyir yHAIdX, caHail
36BJIOMXK OOJIOBCpYYIaxal Cyyph X3p3II3XYYH OONTOH
aImuriax 60JIOMKTOM.

Cynanraansl MaTepuaJ, apra3yi

MoHron oOpHBI X33p, OHT X33p, YYIbIH X33p,
3apuUMIar LOeIuiH Oycdn TreoMopOIOTHHH epOHXUMA
LIMHX33p HATOH X3BUNH YHpMAI uynyypxar, eHrel xap
IIOPOOH OOJIOH HIICIPXAT XOPCTIH HyTarT HaBap yIuita
Tyrasmai Tapxanraid. Tes, Xauruii, Cyx6aarap, byaras,
3aBxaH aWMruiiH naiiBap yiauHuMitH Tapxan Oyxuid
HyTart 2016-2021 onx 11 ymaaruiis x33puifH cymairaar
30xuOH Oaitryymk HuiT 1100 opurM OoAranwiiH IIyCHBI
nyrayyncad (1-p 3ypar).
OHAXYY CymairaaHi HHHAT A3PK XIPIDIXyyH?IC Ten
aiimruitn  Apramant (47.93714° N, 106.21579° E)

cyMmbIH 2016 onbl Hamap, 2017 oHBI eBel, XaBap, 3yHbI

J9%XK, XIPIMIIKYYHUHT

yaupang myryyican 600 Goxrans maiiBap yIuMHIHiH
reMaToJIOTHHH 133K (2-p 3ypar) Oomon 2018 oHBI
Hamap, 2021 oHbl XaBap MOH cymaac Iyniyyincan 30
3p, 30 M HuHT 60 6onranmita (Hsux 6oxarans 20; 3amyy
6omrame 20, O6ue ryimucsH Ooarame 20 ) OHOXUMMHITH
JIPKUIT COHTOXK CTaTUCTUK OOJIOBCPYYIaNT XHIK, YP
JYHT TOOIIOO0JIOB.

AwmbraH 0apux, Hac, XYHC ToIopxoiuiox. bup naitsap
YJIUHYHIH 9KOJIOTH, OMOJIOTMIH X93PHHH Cy/lalraa XuixK,
KOHYCT CyBTHUHH apra OOJOH ampa Oapurd ammuria
OTOTHBIT OaphX YJIaMKIAIT apraap OnoMopQosorniH
xoMkunTuidr (Ouenitn xun (BM), Oumeniin ypr (L),
ynxHUA ypT (A), TaBxaitm ypt (P), cyymamit ypr (C)-
uir xuicsH. CynanraaHy XaMmparacaH aMbTHBI HACHIT
Hs1xX (juvenile), 3amyy (subadult), 6ue ryiican (adult)
Ooxrans K aHTHICaH (2-p 3ypar).

Iemaronorn, OWOXMMHIH  [P%K  LOyDIyynax,
KX, Cyaanraanbl 30pHITBIH XYPIH/ JICHKOLUTHIH
too (WBC), mumdorur (Lymph#), MOHOIUT >cuiiH
too (Mon#), rparynouuteiH Too (Gran#), mumdormt
(Lymph%), monoumt (Mon%), TpaHYNIOLUT 3SCHHH
HUUT 3¢ 33m3X XyBb (Gran%), >pUTPOLUTHIH TOO
(RBC), remorno6uns! aryynamxk (HGB), spurpormtsin
ayHaax 23mxyyH (MCV), Har ymaaH 3cdn HOOTIOX
remoriioOuHBl AyHAax xuH (MCH), Hor ymaan scox
(MCHC),

SPUTPOLUTHIH TapxalTeiH epred (RDW), remartoxpur

HOOraox reMOoII00MHEI KOHOCHTpalu

OyI0y HUHT I[ycaH Jaxb 9pUTPOUUTHIH 331X XyBb (HCT),
TpoMborTeiH  T00 (PLT), TpOMOOIMTEIH AyHIAX
33mxyyH (MPV), TpoMOOUMTHIH TapXalnThIH ©OPreH
(PDW), TpomMOOKpuUT Oyl0y HHMHT 3C3I TPOMOOIMTBHIH
3313x XyBb (PCT) 6a anannHamuHoTpancamunasa (ALT),
acrapraramuHoTpancdepasa (AST), muiit yypar (TP),
ansOymuH (ALB), mynmmr docdorasza (ALP), miroko3
(GLU) 39par HUUT 24 y3YYIIITHUT TOJOPXOMIIOB.

Temaronoruita cynanraanst n3»kuiir K3EDTA Oyxuit
Xypyy IIWIBHJ, OMOXMMHHH JPMKUUT 3hdUHI0p(BIH
TIOOMHZ aprasyiH Jaryy TyC TyC LyDIyyJDK XaaralaH
MaJl, aMbTHBI 30puynant oyxuit BC-2800Vet ananuzarop
amuriad remarojoruiin 18, Statfax-4500 xarac aBromar
aHATN3aTop AIUIIIaH OMOXMUMHNH 3ypraaH y3YYIIITHIT
TyC TyC TOIIOPXOMJICOH.

CraTtucTuk 60/710BCpPYyyaaJaT

Ilematomorn, OHOXUMHIH Y3YYINTYYARRH TYHITAX
yTra, ctauaapt xazaint (SD), cranmapr angaa (SE),
F-crarmctuk, ymomnumiH wmaragpran (CL) OGomnon
GraphPad

Prism 9, JMP Pro 16 mporpamm ammriaH BapHallblH

P-yTreir  CTaTHCTHK  OOJIOBCPYYIAITHIH
anamm3 (ANOVA), t-test, KOppesIuifH ITHHKAITIATIIP
OOJIOBCPYY/DK — yiHpall, HAac, XYWCHIH Xamaapibir
manraB. Y 3YYJINITHIH OOJMT sUIraaHbl TYBIIUH P YTIBIT

P <0.05%, P<0.01**, P <0.001*** rak aB4 y39B.

CynaaraaHsl yp IyH

AHTpOTIOTCHUITH HONlee Oara OyC HYTTHHT COHIOH
LyTIyyJCaH I[yCHBI A3¥KUHA JeikonuTsH T00 (WBC),
mumdorut (Lymph#), Monomut 3cuitH To0 (Mon#),
rpanyiaotuTeiH 100 (Gran#), mumdormt (Lymph%),
MoHOIIUT (Mon%), TpaHyIOIUT 3CUIH HUUT 3¢ 337X
xyBb (Gran%), spurporutsiH oo (RBC), remorno6unst
aryynamx (HGB), spUTponMTBIH JyHA@X 33J9XYYH
MCV),
nyagax okuH  (MCH),

HOI ylaaH »3C3I HOOTJIOX TIeMOIIOOMHBI
HOT yhaaH »3C3I HOOTJOX
remorioounbl KoHneHtpauu (MCHC), sputpouuThia
tapxantelH epreH (RDW), remarokput Oyroy HUUT
(HCT),
TPOMOOILMTHIH  AYHIIAXK

IycaH Jaxb OPUTPOLUUTHIH 33I3X XyBb
tpomboruteiH  T00 (PLT),
331m3xyyH (MPV), TpoMOOIMTBHIH TapXalnThliH ©ProH
(PDW), tpoMOOKpHUT OyrOy HHUT 3C3I TPOMOOIHTHIH

3mx XyBb (PCT) 0a ananmnrpancammuaza (ALT),
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1-p xXycH3rT. MOHTOI OpHBI aliBap YIUIUUITH reMaTonorn, ONOXUMHANH Y3YYIITYYAUHH TyHAAX yTITa

JpaxHuit

Crangapt

Crangapt xa3air

Y3yymanr Horx 00 Jynnax annaa (SE) Mennan (SD) 95% CI
bueniin xun g 32.98 0.56 31 13.72 1.1
Buewniin ypr cm 10.12 0.07 10 1.7 0.14
WBC x10°/ L 8.79 0.41 7 10.17 0.81
Lymph # x10°/ L 4.97 0.22 3.9 5.36 0.43
Mon # x10°/L 0.4 0.02 0.3 0.4 0.03
Gran # x10°/ L 34 0.29 22 7.07 0.57
Lymph % 61.17 1.42 61.3 34.85 2.79
Mon % 4.92 0.08 4.7 2 0.16
Gran % 35.19 0.68 335 16.71 1.34
RBC x102/L 8.33 0.07 8.4 1.75 0.14
HGB g/L 600 113.93 1.00 118 24.64 1.97
HCT % 40.4 0.42 42.4 10.3 0.82
MCV F1 52.21 0.27 52 6.59 0.53
MCH Pg 14.71 0.12 14.5 2.89 0.23
MCHC g/L 281.37 1.66 278 40.85 3.27
RDW % 15.17 0.08 15.2 1.98 0.16
PLT x10°/ L 406.5 9.99 385 245.3 19.62
MPV fl 5.15 0.05 4.7 1.19 0.1
PDW % 17.1 0.25 16.6 6.11 0.49

PCT % 0.19 0 0.18 0.11 0.01
ALT U/L 93.44 4.13 89 32.25 8.26
AST U/L 221.85 13.29 197 103.78 26.58
TP g/L 60 62.9 1.91 61.6 14.91 3.82
ALB g/L 32.81 1.71 32 13.34 342
ALP U/L 219.01 4.96 215 38.74 9.92
GLU mmol /L 0.32 0.02 0.27 0.15 0.04

Huwitr 660
2-p xycHarT. laiiBap ynuiuuitH yCHBI Y3YYIUITHIH AyHIAX yTTa, yIupiaap
3yH Hawmap OBen Xasap

Y3yymnar Jlynnax + Cranzapr aniaa F-—xappuaa P-ytra
WBCs 11.7+0.7 6.9+0.6 55+04 9.5+0.5 133 <0.0001
Lymph # 6.6+0.5 39+03 29+0.2 59+04 16.52 <0.0001
Mon # 0.6+0 02=+0 0.3+0 0.5+0 36.61 <0.0001
Gran # 45+03 2.8+0.5 22+0.2 3.1+0.2 3.7 0.0117
Lymph % 56.8+ 1.6 64+1.6 53.1+1.3 66.1 £3.5 4.65 0.0032
Mon % 55+02 4.1+02 52+02 5.1+0.1 12.8 <0.0001
Gran % 37.6+1.4 322+1.7 41.7+£1.2 32.1+£0.9 11.87 <0.0001
RBC 9.14+0.15 8.67+0.15 7.75+0.15 8.0+0.11 19.71 <0.0001
HGB 120.22 £ 2.09 121.4+£2.1 102.82 +£2.08 112.5+1.59 16.85 <0.0001
HCT 39.4+0.8 385+1.1 423409 41.1+£0.5 3.92 0.0087
MCV 56.5+£0.5 51.4+0.5 449+0.2 552404 140.5 <0.0001
MCH 15+0.1 152+0.3 129+ 0.1 15+0.1 29.01 <0.0001
MCHC 267.5+1.2 287.7+2.2 287.9+2.5 273.8+0.7 19.37 <0.0001
RDW 16+0.1 13.9+0.2 15.8 +0.1 15.3+0.1 37.18 <0.0001
PLT 386.7+18.2 325+214 3155+16.8 527+15.9 34.71 <0.0001
MPV 49+0.1 6.2+0.1 49+0.1 4.6+0.1 81.18 <0.0001
PDW 16.9 £ 0.1 17.7+£0.1 16.4 +0.1 17.2+0.7 1.11 0.345
PCT 02+0 02+0 0.1+0 02+0 23.53 <0.0001
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acrapraramuHorpancdepaza  (AST), HuiT yypar
(TP), amsbymun (ALB), mynmmr docdoraza (ALP),
mroko3 (GLU) 33par Huitt 24 y3yymanTuiiH DyHIaX
yIra, Me[MaH, CTaHAapT ajjiaa, CTaHAapT Xa3aiirT,
YHAMIITUIH 33pTHAT TOOI00JIOB (1-p XYCHAIT).
I'emaronoruiin 18 y3yymanrssc 17 Hb  yaupiblH
OHZIep Xamaapairaii 0eree;; TPOMOOLUTHIH TapXalThIH
epreH ynupjaac xamaapd eepuiergexryid Oaitna (2-p
XYCHOIT).
laraan, ymaaH, sITacT 3CHIH TOO, TEMOITIOOHMHBI
aryyaaMX yaupiaac Xxamaapd suIraaHbl TYBIIUH ©HIOpP
oyroy P < 0.0001 oGaii. Ilaraan scuiilH TOO Hamap,

3-p XYCHIIT. YnaaH, maraaH, suitTacT 3¢ 0a reMOTIOOHHBI

Hac, XYHC, YIUPIBIH XamMaapai

XyBbcarg Source F—xapbLiaa P-ytra
yaupan * Hac 0.6043 0.0001
WBS
ynupan * xyuic 0.1967 0.6933
nupan * nac 6.1127 0.0001
RBS e
ynupan * xyuic 0.6118 0.6075
yaupan * Hac 2.7543 0.0120
HGB
ynupan * xyuic 0.1363 0.9383
nupan * nac 2.2824 0.0001
PLT —
yaupan * xyiic 0.3763 0.5341

OBIIUIH yaWpan] IyHIAX yTraac [eeH Oafiraa Oon
XaBpBIH YJIUpAN] OJIIUPY 3YHBI YIMPaJA JyHIpKaac
OHJOp aryylaMKTail 06aiB. SInTacT 3CHITH TOO XaBpBIH
VARpaN AYHIAX yTraac uX, XapuH yllaaH dCHIH Too 0a
reMOIIOOMHBI XOMXK3? OBJIMHH YIUpaN] 11eepd, XaBap,
HaMpbIH YIHPaIA HAMATASH 3YHBI YIHPAIA OJIIIHUPCOH
3Y# TOTTON aXKHIJIar[caH (2-p XYCHIIT).

I'emaronorn y3yymanTHMH  ynIuUpIBIH — Xamaapai
eHJep OaiicaH Tyn (2-p XYCHAIIT) YHACOH 4 mapamerp
00JIOX 1araaH, yiaaH, sUITacT SCHIH TOO, TeMOTIIOONHBI
XOMXKI3T  COHIOH YNWpan, Hac, XYWCHHH naBXap
xamaapiaap manras (3-p XyCHIIT). XY4UH 3yHITyyaIuitH
JaBXap xamaapiaap IIanraxaj Y3YY/DITYYX YIupat
0OJIOH HacHaac Xamaap4 eepuernex 3yH TOITONTON
Oyroy 3yHBI YIUPAJ HSUTX OOATaNUitH [faraad SCHIH TOO
XaMTHHH eHIep 0aiixa] eBIUHH yiaupann Oycaa HaCHBI
Oonrannynaac neeH OaiiHa. Yiupai, Xyicadc XxamaapcaHn

0oauT snTaa axurnargaaryi (3-p XycHarT).

Buoxumuiin y3yy/JaTuiiH AyHaaxk yrra 0a Hac,
XyiicuiiH XamaapaJ

buoxuMuiiH UHXUIATIOHUN 3ypraaH mnapamerp
(ALT - ASP
acmapraramuHOTpancdepasza, TP - Huiit yypar, ALB -

yTTa aaHuHaMHHOTpaHcdepasa,
anpOymuH, ALP - myntmsr docdaraza, GLU - nitoko3)-
pir 2018 ompl Hamap, 2021 OHBI XaBPHIH YIHPAIA
Aprayiant cymaac aBcaH HUUT 60 132KU]J TOOOPXOIlIOB
(3-p 3ypar). AJIAT-uiin ayHmax aryyaamk 93.44 Hark
Oeree Hac, XyHCIIC XamMaapcaH OOAWT suiraa Oairaaryi
06a ACAT-witn nyrnax aryynavk 221.85 HIrK, HacHaac
xaMmaapcaH a4 xonbormonroit smraa Oywoy P < 0.01,
xy#cadc xamaapdy P < 0.0002, mynrmmr ¢ocdaraza
SH3UMUKH IyHIax aryyitamk 219.01, nacHaac xamaapu
P < 0.01 GaitB. HuiiT yypruiin aynnax aryymamk |
muTpT 62.9 1, HacHaac xamaapu P < 0.022, Oyroy 3anyy
Oonmramuynan eHmep aryylamkraii OaricaH OON HHHAT
aIbOyMUHBI AyHI@X aryyiaamx 1 smtpr 32.81 r Hac,
XYHCI3C XamaapcaH suraaryd . IJIIOKO3bIH IyHJIaxX
aryynamk 1 gurpr 0.32 Mmonb, XyHcadc xamaapd
aryynamx suiraataid, P < 0.0015 Oyroy ap xyHcuiiH
ACAT 6a IO
SH3UMYYI 3M aMbTAA] OHAep aryylamkrail Oereen

ampTAa] AaBamrail 6aiB (3-p 3ypar).

®-piH  aryymamx 3aiyy HacHBI ambraan Oyypd, Oue
TYHLPXOM TaXUH HIMITIDK OaiiB.

X3yyJasr

Bumauii Momak Oaliraaraap 3HAXYY cydaliraa Hb
Oaliranp A33pX HaiiBap YAUHUYUIH IyCHBI OMOXUMHIH
OOJIOH TeMAaTOoJOTH Y3YYIMITYYIHHT TOHOPXOMIDK Oy
(1-p XycHOIIrT) aHxjard cyjnairaa 0ereej CynairaaHbl
YHACOH 30pWIT0 Hb (UIHOIOTHHH OKUIIUX 93X
XIPAMIIXYYHUUT HAc, XYWC, YIUPIBIH Oaiuiaap sUraH
TofopXoiiox OaiiB. CymairaaHel yp JYHII3p IaiBap
YAMMYUMNAH IeMarojory y3YYIdITYYA YJIUpal, HacHaac
XaMaapcaH OHAep XaMaapaiTaid 000X Hb TOTTOOTJOB
(2, 3-p xycHIrT).

Boxupayynarda HITAIYYyAURH XYpasiad3H Oyl opumH
JaxX I MOPHHT WIPYYIdX, XSHAIT TaBUX acyynal
9IYT33 OJIOH YJIC OPHBI OPJAMTIH CY/UIaadJIbIH aHxXaapa
TaTcaH acyyMIbIH HAT Oereen [18] OaiiranmiiH HeXIen
DX XOXTOH aMBTHBI (PH3HONIOTH  Y3YYIRITYYIUHT
nabopaTopuiiH OOJIOH TapIIyyJlicaH TeCeeTIH 3yl

aMBTHBI IIyCHBI Y3YYIATYYATIH XapbIlyy/DK, MKHIIUT
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4—p xycHIrT. [{aiiBap ynuiiu 6a 3apuM SKHIKUT MIPAITYIUITH reMaTOoIOTH, OHOXUMHITH IMUHKHUITI9HUN AYH

Yp ays, Lasiopodomys Meriones un-  Sprague dawley  Microtus pine-  Pteropus alecto
Yayymar )I}I')Hal{mc Meman manda}:inus [J2}5] guiculatus [26] g g?27] g torum [53] 1[724]
WBCs 8.79 7.00 - 13.8£3.6 3.0-9.22 - 5.96
Lymph # 4.97 3.90 - - 2.1-77 - 1.72
Mon # 0.40 0.30 - - 0.08 -0.76 - 0.14
Gran # 3.40 2.20 - - - - -
Lymph % 61.17 61.30 - 70.6 +7.0 - - -
Mon % 4.92 4.70 - 33+14 - - -
Gran % 35.19 33.50 - - - - -
RBC 8.33 8.4 - 8.8+04 6.39 - 8.01 11 9.13
HGB 113.93 118 — 160.4 + 0.4 129 — 159 150 -
HCT 40.40 42.40 42.1-46.8 48.6+1.0 40 - 49 40.8 47.0
MCV 52.21 52.00 394-424 52.0+£4.6 55.2-67.0 37.5 51.79
MCH 14.71 14.50 14.3-15.1 18.6+1.0 18.7-21.2 13.7 17.97
MCHC 281.37 278.00 366.3 —356.7 333.7+1.0 310 - 347 360.9 347.03
RDW 15.17 15.20 - - - - -
PLT 406.50 385.00 - - 923 - 1580 - 367.3
MPV 5.15 4.70 - - 6.7-8.1 - -
PDW 17.10 16.60 - - - - -
PCT 0.19 0.18 - - - - -
ALT 93.44 89.00 - - 14 - 47 189 15.8
AST 221.85 197.00 - - 59 -139 - 76.8
TP 62.90 61.60 - - 51.1-64.5 64 65.51
ALB 32.81 32.00 - - 26.8-34.5 40 36.1
ALP 219.01 215.00 - - - 126 407.4
GLU 0.32 0.27 - - 4.46-8.0 8 6.8
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OOJITOH CyaJaxaj] reMaToJory Y3YYIRITYYI WX “X9B
muHK’-Tol  Oarigarryid [19]. Twuitmaac  OGaitramuitH
OOJIOH aHTPOIIOTEH HOJOOIUIMAT TyXalH 3KOCHCTEMII
TYI9M3J TapXcaH, “MHAWKATop” 3YHIMHH (HU3HOIOTH
Y3YYIIIITI9p JaMKyyiaaH cydjaX Hb OHOJIOTHIH OJIOH
SH3 OalfUIbIr XaMraajax, SKOCHCTEeMHUH OOXHPIIIBIT
XsIHaX, OMOJIOTHITH HOOUWNH alllUDIAITBIH Yp AYHTIH
CcTpaTer OOJIOBCpYyyJlax, XeaJed 3YHr OHIroxon
gyyxan a4 xonborgontoit [20]. Casp HypyyTaH aMbTIbIT
YXOJII XYPIAXTYHID9p OpraHu3MbIH OYP3H MOIDIIUIHHT
aryyigar 3axbelH CyJacHaac I[yCHBI JA3YK aBd CyIIax Hb
XaMTUHAH TOXUPOMKTOM Cy/lairaaHbl aprblH HAT oM [21].

VYeusl  GamaHc, OODUCBIH  CONMIIO0, OWEHHH
TeMIepaTrypTail Xoa000TolH (U3UOJIOTHIHH ©6pUIIeNTed
opmor

reMaTOJOTHIH Y3YY/IAITYY/ OBIHIAH ymupana Garacaar

“ropnop” IIMHXTAN 3YWIYYOUHH XyBbJI

001 HUHT yypar, TIII0KO3 33p3T OMOXUMHUIH Y3YYIITYY X

HAMpPBIH yIHpalJ ecler HHATIAT 3YH TOTTOX
axurnarjaar [22].
Bycan 3yln KMKUT XOXTOH aMbTaj  A33p

XUICOH TOCOOTIH CyHalraaHbl @XIbH Yp AYHTIH
XaphIyy/DK Y33Xd[, LaiBap YIMHUYUIH reMaTonoruiiH
IIWHXKWITIHUN Yp AYH HYXHUH aMplpanTail KUKUT
MPPITYUAATIA  OHpoONIo0 yTraraii OaiicaH Oon OifH
orotHo (Microtus pinetorum), HAT 3YWI Tap JajlaBUTaH
(Pteropus alecto) 33pa3r HYX?H]II OPOTHOH aMbJapJarTyu
3YIIIYYOT3H Xapblyylaxan yiaaaH 3C, TE€MOITIOOHHBI
aryynamk Oara Oaliraa Hb axuriaraas (4-p XYCHIIT).
OHP Hb XYYHITOPOTdMHH XaHTraMX Oararaii Op4HH
HOXIIOII JacaH 30XUIICOHTOM XOI000TOH Oaii 000X
IOM.

Vimaan 3c, TeMODIOOWHBI X3MXD33 3yH, HaMpPBIH
VARpaN OYHOAK Y3YY/DITIIC HAMITIK, XaBap,
OBJIMHH ynupanya Oyypaar OaiiHa. Hoar Hor ymaan acan
HOOTHOX TeMoroOmHbl nyHAax xuH (MCH) 3yHBI
yampany MeH Oycan yampraac eHaep OafiHa (4-p
3ypar). ['eMoroOuH uXciX Hb MXOBWIFH XYUHITOPOrd
300BOPIIOX YaIBaphIl HIMAIAYYIAX IIaapajaraTai yex
TOXHOJIIOX 0a HUHIATKUIT HIMATAYK Oaiiraa Hb OPYHBEI
OHJIOp TEMIIEpaTypT aMbTHBI OOIUCHIH COJHMILIOOHBI
XypAd HOMOTAYK, YyIMaap 5O 3C3A XYUWITOPerduilH
XaHTaMXK MYYICaHTai XoJa000Toi Oaik Maraaryd rom
[28]. CymrmaauapiH TOMISIIICHIIP XOXTOH aMBTaH]
reMoryioOMHBl TpamMM TyTam 1.34 Mi Xydunreperd
Oereeql XdOBUUH HOXIOI

XOIOOTIOX — YamBapTait

reMonioOMHBl  99% Hb  XYYWJITOPOTYTIH  HITAIX

yanBaptail. MeH eHjepier rasap HyTarT ambJaapiar
aMBTHBl TeMOTJIOOMH XYYWITOPOrd Xoi0ox daaBapaap
eHIop [29] Gaiimar. 3apuM KIKUAT MAPITYIUIAH Iaraan
SCHIH TOO OBJIMHH ynupang Oyypaar (JISHKOLUTOIIEHH)
[30] 6a OmmHMiT cymanraaHsl IBLIAK aAWIXaH YP AYHTIH
0aiiB (4-p 3ypar). JleHKOIUTONCHH HB TPOMOOIHT/
JICHKOIMTHIH 06OTHOPOI YYCIX Y MI3PY O0ITHO. DArasp
Oeernepern 3apuMaaa OuenitH Temreparyp OyypCcHBI Yp
ayHn yycaor [31]. JlefikouutoneHsl Heneereep aapxjiaa
cynapy xanaapT epreMtruii 6ommor [30].

ACAT 6a

Y3YYIDATYYA XyHcasc XxamaapcaH ad  XOJIOOTIONTOH

DIIOKO3BIH ~ aryyilamskaac — Oycan
sraaryi Oais.

XapuH snraataii HacHBl OyATYYISm HuMt 24
y3yysaatuita 83% Hb ad X0n00TIoNTOH sraaraii Oalican
0a 9H? Hb TyXalH 3YITHITH aMbIPaTbIH UK, 00T aTHiiH
OHIUJIOT, HA3II TKINIUIH XYPAJIIdd, TEeMIEpaTyphlH
©OPWIONT 33pAT Tajgaal, IOTOOI OJOH INalTraaHTau
Oaiix 60HO (5-p 3ypar).

Huiit yypruita xaMmx33 HIX Ooaranuynazn 1 muTpt
61.9 1, 3amyy Oomrammyman 67.88 1, Ome TYHICOH
oonramuynan 54.69 r aryymnamxkrtail Oereej XyHCHIiH
Xamaapan axxurargaaryd. HUlT yypruiiH XaMxk33 HsUIX
0a Oue TYHICOH HACHBI OYIIT Oara 0aiiXx Hb ©CONTHITH
JaaBpblH  30XUIYYJIAIT, OPXTHYYAMHH  XOIKWI,
acparTeperd OONOH WA THKIUIMUH XYPIILPITIH
x01600ToM [22], [23] GOIOXBIT TOITOOX33. I IIFOKO3BIH
OYHAQX aryylamk ULaiiBap yiauduuitH sp XxyMHcuiin
6onramen 30 opumMm XyBHap eHIep Oaifraar TOrTOOB
(3-p 3ypar). DHd HP aIpCHAJIHMHBl SUTAPIBIH JTYHI
YYCCOH CTpecc Hb CHUHBIHTHMH TJIIOKO3BIH XIMIKIOT
HOMOATAYYIIATTIN X0I000TOH [34].

Acmnapraramuaorpancdepaza (ACAT) sH3uM Hac,
XYHCHIH eHIep XaMmaapantail Oyry HacHBI OYIryyna
xooporn P < 0.01, xyicasc xamaapa P < 0.0002
Oaiiraa 6on mynmnr gocdoraza (LLD) 3H3uUM 30BXOH
HacHAaaC XaMaapaH XapwillaH aJWIrydl aryyigamkTai
(3-p 3ypar). ACAT 6a HI® sH3uMYYA HSIX OOATaib.I
OHIIOp aryyilamkraii Oereej 3ailyy HAaCHBI OYITYYAdX
aryynamk Oyypud, Oue TYHIXdJ] TaXvH ecex OaiicaH Hb
eep 3YIUI aMbTaja A33p XHHCOH Oycaa CyraadisiH Yp
IYHTHH ok OaftHa [4-6]. ACAT am xyiicuitH 601ransa
OHJIOp aryyiaamkrai 0a Hac axux JyTaMm IycaH JaXb
aryynaM>kKuiiH X3Mx33 Hb Oyypu O6aiiB. ACAT-wpH
HI3BXOKHIT OJIOH 3IT 3COI sSBarnax 00JOBY 30HXHIIOH 3JIAT

6yJ'I‘-IPIHFPII7[H 3154 WJIdpH, YI7LTI aXXWjtaraanbl TYBIIWH,
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IMTIJ O3pTniiH “uHankaTop” donzor [36] OaiiHa.

Jyraaar

AHTpOTIOTeH XY4YHH 3YWIHIH Henee Oara, OairanuitH
XapblaHTYH OHrOH OyC HYTIMHH IaliBap YIUHYUIH
MOMYJISIUIAH IIyCHBI YHIACOH 18 y3yymaTuiir ynupisia
Oaiiuraap, OMOXUMUITH 6 Y3YYJIDITHHT HAC, XYHCI3p
SUITAaH  TOJOPXOMJIOB. ONradp Y3YYJIATYYX 3TajloH-
JKUIIIAX 3X XAPITIIXYYH 00JI0X a4 X0JI00TA0NTOM.

Xonuirasp naiBap yiIMiAY Hb yaupiaac Xamaapu
OonranuiiH WA9BX, XOJIIeJIreeH 3aBCPhIH Oyl0y OOTMHO
XyTallaaHbl THIIOTEPM IIWHXKTIH X3Aui 4 pr3nonoruitn
XyBbJl YIUPJIBIH ©HAep Xamaapanrtail Oomox Hb
torrooroB. HuliT remaromoru y3yymntuitH 94.4%
Hb YNUpIBIH Oaiiiaap aryyiaamK eepuiergex OaifB.
IemaronoruitH  y3yYymanTyyn Xxasap 3yHBI, YIHPaiX
HOMAIZIYK, OBIMHH yiaupana Oaracax 3y TOITOITOW
Oaifraa Hb IylaaHbl yAUPaIL OOMUCHIH COIHMILIOOHBI
SPYUM HAIMATAJIAITIH X0IO000TOH Oaiik 000X oM.

I'emaronorn, OMOXMMHUIH HHHT 24 Y3YYJIDNTHIH
83% Hp HacHaac xaMaapd eepwIergex 3yH TOTTONTOM
Oereen 3p, M XYyWCHHH Oofraiamynan TeMaTOJOTHIH
Y3YYIITYY R LycHbt
OMOXMMHIH THHXXUITIOHUN Yp AYHTIIp TIIOKO3 0a

Oomur  siraaryid  OaifB.
acrapraraMMHOTpaHcdepaza SH3UMHIH aryyiaamx osp,
9M XYHUCHITH OOAraNnyaa ] Wit suiraataii 0aiB. [TFOKO3bIH
aryyJamMx 3p XYHCHIH O0Iraiba 9M aMbTHaac napyi 30
opumnM XyBHuap eHaep Oatican 601 ACAT-uiiH aryymnamk
M Ooxarammynan 41 xyBuap eHIep OOJOXBIT TYC TYC
TOTTOOB.

OHAXYY YP AYH Hb OaliraymiiH Xy4nH 3YHI, XYHHH
YHJI @)KHJUT1araaHbl cCOper HeJleelesl OpTCOH OYCo aMb/l
OpTaHW3MbIH (PU3UOJIOTUHH OalIaT XIpXdH 00pIerIex
Oaifraar XsHaX, TyXallH 3YHIAp TeNeedyyidH Oycan
XOBOp, HAPH XOBOp 3YHJI ambTaj, »KOCHUCTEMUIIH
OOXHUPIIBIH TeNeB OalUIBIl YHAI3X, XaMIaaslalThlH
apra X3M)KIdT aBdU XIP3DKYYIIXI CYyph X3PATIdXYYH

00J10X a4 X000 JOJITOMH.
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