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ABSTRACT

Purpose of the study. Was to study the values and variability of traditionally determined blood parameters and index of the
adaption status in intact mature Balb/c mice of different sex.

Materials and methods. Studies were carried out on 20 animals of mature age with spf-status, males (10) and females (10).
Cytological and biochemical parameters of blood and weight characteristics of the organs of the immune system and adre-
nal glands were studied (considering the constitutional features of mice of this line). Statistica 10.0 software package was
used for statistical analysis. The coefficient of variation (CV) was determined. The significance of statistical differences was
assessed using the Mann-Whitney test.

Results. Sex differences were found in the ratio of albumins and globulins, the content of urea and alkaline phosphatase, the
relative proportion of lymphocytes and monocytes in the blood count, the erythrocytes’ count and the level of hemoglobin in
erythrocytes. There were also indicators which had values of severe variability (CV up to 51 %), the number of those in males
was higher than in females. The information content of the weight characteristics of the studied organs is reduced due to
the constitutional features of Balb/c females. The identified sex differences indicated a higher adaptive status of female
rodents compared to males and let to propose the prevalence of different activity of T-cell, B-cell and myeloid line in animals
of different sexes.

Conclusion. The study of weak and moderate shifts in traditional laboratory parameters reflecting the adaptive status and
characteristics of the blood of sexually mature males and females of the Balb/c line under physiological conditions made it
possible to identify the sex characteristics of systemic regulatory processes that may be important for the body's resistance
to malignant growth and the effectiveness of antitumor treatment. The current areas of further research are also indicated.
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3.1.6. OHkonorus, nyyesas Tepanus

OPUT'MHANIbHAA CTATbA

0 BAPUABE/IHOCTY MOKA3ATENEW KPOBYW W AZIANTALIMOHHOTO CTATYCA MHTAKTHBIX
MBILEA IMHUN BALB/C PA3HOTO MOJIA

I. B. XXykoBa™, E. M. ®panuusny, A. WU. Winxnaposa, U. B. Kannunesa, J1. K. Tpenutakn, A. B. FanuHa

HMWL, oHkonoruu, r. PoctoB-Ha-[loHy, Poccuiickas ®Gegepauus
B galya_57@mail.ru

PE3IOME

Lienb uccnepoBaHus. V3yyeHme BennUYnHbI U BapmabenbHOCTU TPAAULMOHHO ONpefensieMblx NoKasaTesei KpoBM U HEKO-
TOpbIX NoKasaTenein afanTalMoHHOro cTaTyca y MHTaKTHbIX MONIOBO3PesbIX Mblllei nuHum Balb/c pasHoro nona.
Matepuanbl u MeTogbl. ViccnenoBaHws npoBeeHbl Ha 20 NOM0BO3PErbIX XMBOTHbIX SPF-cTaTyca, camuax (10) u camkax (10).
BbInn U3yyeHbl UUTONOrNYECKMEe N BUOXMMUYECKME MOKa3aTe v KPOBM U BECOBbIE XapaKTEPUCTUKN OPraHoB UMMYHHOW
CUCTEMbI U HAAMOYEYHMKOB (C Y4ETOM KOHCTUTYLIMOHAIbHBIX 0CO6EHHOCTEN MblLLE faHHO MHUK). MpU CTaTUCTUYECKOM
aHanuae UCnosib3oBany nakeT nporpamm Statistica 10.0. Onpegenanu koadduumeHT Bapuauum (CV). 3HauMMoCTb cTaTh-
CTMYECKMX pasnnynii OLleHVBaM C NOMOLLbIO KpuTepus MaHHa-YuTHu.

PesynbTratbl. bbliM BbiABIEHbI NMONOBbIE PAa3/IMYMS MO COOTHOLLIEHUIO YPOBHEW anbOyMuHa U rNo6ynnHa, cofepXXaHuio
MOYEBWHbI 1 LWenoYyHon docdaTasbl, OTHOCUTENBHOMY YUCTY NTMMOOLMTOB U MOHOLIMTOB B KPOBM, KOJIMYECTBY 3pu-
TPOLIMTOB U COAEPXaHWUIO reMorsiobunHa B apuTpoumuTax. Takxe 6bln OTMeYeHbl NokasaTenu, OTANYaBLLUMECH CUIIbHON
BapuabenbHocTbio (CV 1o 51 %), Uncno KOTopbIX Y caMLOB 6bIno 60MbLIMM, YeM Y caMok. MHbOpMaTUBHOCTb BECOBbIX
XapaKTepUCTUK UCCe[0BaHHbIX OPraHoB 6blnia CHUXKEHa BCNeACTBUE KOHCTUTYLIMOHAIbHbIX OCOGEHHOCTEN CaMOK JIMHUK
Balb/c. Pe3ynbTaTtbl aHanu3a nokasarenei ykasbiBanu Ha 605iee BbICOKMI afanTaLMOHHbIA CTAaTyC CaMOK NO CPaBHEHUIO
C camMuamMmn 1 NO3BOMANN NPEAMNONOXUTb Pa3INYHYIO aKTUBHOCTb T-KNETOYHbIX, B-KNEeTOUHbIX U MUEeNOUAHbIX 3BEHbEB
UMMYHUTETA Y XXMBOTHbIX Pa3HOro nona.

3aknioyeHue. M3yyeHne cnabbix M yMepeHHbIX CABUIOB TPAANLIMOHHbIX NabopaTOPHbIX MOKasaTesieil, oTpaXkatoLmx agan-
TaLMOHHbI CTATYC U XapaKTePUCTVKM KPOBU MOI0BO3peEbIX CaMLIOB 1 caMOK nvHum Balb/c B ycnosusix puanonornyeckomn
HOPMBbI, MO3BONINO BbIBUTH MON0BbIE 0COGEHHOCTU CUCTEMHBbIX PErYIATOPHBIX NPOLLECCOB, KOTOPbIE MOMYT UMETb 3HaYeHne
NSl yCTOMYMBOCTM OpraHn3mMa K 3/10Ka4eCTBeHHbIV POCTY U 3 HEKTUBHOCTU NPOTUBOOMNYXONEBbLIX BO3AENCTBUIN. YKa3aHbl
aKTyasbHble HanpaBeHns AanbHelLWnX nccnesoBaHunm.

KntoueBble cnoBa: MHAMBUAYaNbHbIE U MOJIOBbIe OTINYMSA, aianTaLMOHHbI cTaTyc, obLne Hecneunbuyeckne agantaum-
OHHble peakL1 opraH13mMa, reMaToiormieckune rnokasaTenu, UMMYHHbIE MPOLIeCChbI
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INTRODUCTION

Currently, in experimental oncology, as in other
medical sciences, linear animals are widely used to
standardize the results of research and preclinical
trials of new therapeutic agents and technologies. At
the same time, the genetic proximity of the objects
of study helps to reduce the variability of changes
caused by the development of tumors and the ac-
tion of antitumor factors, but still cannot completely
neutralize it. This is indicated by information about
the characteristics of certain lines of experimental
animals, which may manifest themselves to different
degrees in different individuals [1; 2]. In addition, in
mongrel animals and laboratory rodents of some
lines, the dependence of several indicators, both un-
der normal conditions and in the malignant process,
on age [3; 4] and gender [5; 6] was noted.

At the present stage, when conducting experi-
ments in vivo, in most cases it is customary to pay
attention, first, to sharp changes in laboratory pa-
rameters [7]. In this regard, the question of the se-
verity of individual and sexual differences and the
factors that cause the heterogeneity of the condition
in physiological conditions and pathology for ani-
mals of many widely used lines remains insufficient-
ly studied [2; 4]. Meanwhile, individual and gender
differences in the state of regulatory systems and
the sensitivity of the body to the action of various
antitumor agents and accompanying therapy fac-
tors, determining the adaptive status of humans and
animals, can cause noticeable variations in the dy-
namics of the malignant process and the effective-
ness of complex antitumor treatment [2; 8; 9]. At the
same time, it should be borne in mind that modern
means of traditional antitumor treatment, in addition
to the direct damaging effect on the tumor, have
a systemic effect on the body, thereby modulating
their own direct effects on malignized cells. Thus,
clarification of the issue of individual and sexual
differences in adaptive status is necessary for the
correct interpretation of research results in condi-
tions of malignant growth, especially when the ma-
lignant process and common comorbid pathologies
are combined. In addition, the assessment of the
heterogeneity of the condition of animals will allow
us to determine approaches to optimizing antitumor
treatment and accelerate the search for effective,
pathogenetically justified antitumor agents.

cTaTyca MHTaKTHbIX Mbllweit niuHuK Balb/c pasHoro nona

As an object of research of this kind, mice of the
Balb/c line are of interest, belonging to the "old" at
the time of creation and the most widely used lines
of laboratory animals [1], which also gave rise to the
first line of immunodeficient mice (Balb/c nude) ca-
pable of supporting the growth of human malignant
tumors [10; 11]. As is known, Balb/c mice are dis-
tinguished by a good ability to learn, reproduce and
feed offspring, as well as low aggressiveness and the
highest brain weight ratio compared to this indicator
in mice of other lines. At the same time, animals of
this line are characterized by high emotionality and
low stress resistance, high sensitivity to the action of
ionizing radiation, the carcinogenic effect of certain
substances, gastrointestinal infections, susceptibility
to diseases of the cardiovascular system, the devel-
opment of amyloidosis of the spleen, etc. [1]. Thus,
the characteristic features of Balb/c mice, manifested
in different individuals to varying degrees, create the
basis for the heterogeneity of the functional state
of these laboratory animals and, therefore, for varia-
tions during the pathological process and the body's
responses to therapeutic effects. Meanwhile, there is
no information in the literature on a comprehensive
and consistent study of individual differences in the
functional state of Balb/c mice under physiological
norm conditions.

The heterogeneity of the state of laboratory
animals, as a rule, is reflected, somewhat more
or less, in the level of blood characteristics and
some other simple system parameters that can be
used to objectify research results. This determines
the expediency of evaluating variations of such
indicators in linear animals in physiological and
pathological conditions. Although this problem is
broader than the question of the relationship of
functional characteristics with the gender of lab-
oratory rodents, nevertheless, when studying the
heterogeneity of the initial state of Balb/c mice,
the analysis of changes in blood parameters and
other parameters should be carried out consider-
ing the sex of these animals as the most obvious
constitutional difference between individuals of
the same line.

The purpose of the study was to study the magni-
tude and variability of traditionally determined blood
parameters and some indicators of adaptive status
in intact sexually mature Balb/c mice of different
sexes.
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MATERIALS AND METHODS

The studies were carried out on 20 intact sexually
mature mice of the Balb/c line of the vivarium of the
National Medical Research Centre for Oncology. The
initial batch of animals was obtained in the nursery
"Rappolovo". Prior to inclusion in the study, the ani-
mals were kept in an SPF-status vivarium. The weight
of males (n = 10) ranged from 22.5 - 30 g, the weight
of females (n = 10) ranged from 27.5 — 34 g. This cor-
responded to the age of 9-11 weeks in males and the
age of 14-16 weeks in females [12]. The specified age
difference between animals of different sexes was
random and was due to the restriction of the possibil-
ity of choosing animals of different sexes that exactly
match in age. Thus, in general, taking into account
sexual dimorphism, the age difference between males
and females for individual individuals could be from 3
to 7 weeks. According to the established standards,
the life span and habitat conditions of the studied
Balb/c mice should be considered as SPF-status an-
imals at the age corresponding to the first half of the
reproductive period [12-14]. During the experiments,
the international rules of bioethics were observed.

As the studied indicators, the indicators of general
and biochemical blood analysis determined by instru-
mental methods, as well as the weight and weight
coefficients of the immune system organs (thymus,
spleen) and adrenal glands characterizing the adap-
tive status of animals were taken [15; 16]. The animals
were euthanized by decapitation. Necropsy, isolation
and weighing of organs were performed. To determine
the characteristics of the blood obtained after eutha-
nasia, the Exigo EOS vet hemoanalyzer (Boule Medi-
cal A. B., Sweden) and the VetScanVS2 biochemical
analyzer (ABAXIS Inc., Germany) were used.

Statistical processing of the results of the study
was carried out using the software package “Sta-
tistica 10". The range of variations of the studied
indicators, their medians, averages and errors of
averages, as well as the coefficient of variation (CV)
were determined. The nonparametric Mann-Whitney
criterion was used to evaluate the differences in the
variation series.

STUDY RESULTS

Analysis of the studied parameters in intact Balb/c
SPF-status mice at the age corresponding to the first

16

half of the reproductive period revealed a number
of differences related to the sex of the animals. At
the same time, peculiarities in the variability of the
values of the studied blood parameters and charac-
teristics of the adaptive status in males and females
were also noted (Tables 1-3).

Differences in the characteristics of the red blood
germ in mice of different sexes were associated with
the peculiarities of the distribution of hemoglobin
(Table 1). The level of red blood cells in the blood of
females statistically significantly exceeded this indi-
cator in males by 23 %. At the same time, the average
hemoglobin content in the red blood cells of males
was slightly higher than that of females, so that the
levels of hemoglobin in the blood as a whole in ani-
mals of different sexes did not statistically differ. At
the same time, most of the characteristics of the red
blood germ showed an average variability of values
in animals of both sexes (from 10 to 20 %, Table 1).

More pronounced sex differences were noted for
the white blood parameters of Balb/c mice (Table
1). Thus, females had noticeably higher (1.2 times)
values of the relative number of lymphocytes and
significantly lower (almost 2 times) values of the rel-
ative number of monocytes than males. At the same
time, the percentage of lymphocytes in the group of
females was surprisingly stable (CM did not exceed
5 %), while the total number of leukocytes in these
animals, on the contrary, was characterized by strong
variability (CM more than 40 %). In males, in contrast
to females, the most variable indicator was the rel-
ative number of monocytes (CV more than 37 %).

The level of platelets in the blood of animals of dif-
ferent sexes was similar. At the same time, a strong
variability of this indicator (CV more than 36 %) was
noted in females (Table 1).

Table 2 provides information on the biochemical
blood parameters available for instrumental determi-
nation of Balb/c mice of different sexes. As can be
seen from the table, there was a tendency for females
to slightly increase the total protein content compared
to that noted in males. At the same time, the com-
pared groups of animals did not differ statistically sig-
nificantly in the content of globulins in the blood. The
level of albumins in the blood of females was almost
1.5 times higher than this indicator in males, which
caused a pronounced difference between individuals
of different sexes also in terms of the albumin-globulin
index (1.6 times). In turn, male mice had higher levels
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of alkaline phosphatase and urea than females (1.5
and 1.4 times, respectively) (Table 2). It should be
noted that the values of most biochemical parameters
determined in the blood of males were characterized
by strong variability (CV from 22.6 to 43.8 %), whereas
in females the lower limit of CV values corresponding
to a strong variability of indicators (20 %) was over-
come only for the content of alanine aminotransferase
and albumin-globulin index (Table 2).

Table 3 provides information on the weight and
weight coefficients of the immune system and ad-
renal glands. As already noted, females were char-
acterized by greater weight than males, which indi-
cated a difference in the age of the animals of the
compared groups. At the same time, the weight of
females in the group was characterized by low vari-
ability (CV less than 7 %). Attention was drawn to
a more significant mass of all the studied organs of
females compared with these indicators in males
(differences of 1.5, 2 and 1.8 times, respectively,
for the thymus, adrenal glands and spleen). At the
level of the weight coefficients of the thymus, this
difference was leveled due to the higher weight of
the females. The values of the thymus-adrenal mass
ratio had no sex differences.

cTaTyca MHTaKTHbIX Mbllweit niuHuK Balb/c pasHoro nona

The weight parameters of the thymus (the mass
of the organ and its weight coefficient) were charac-
terized by strong variability in animals of both sexes
(CV 32.7-41.7 %). In males, the weight indices of the
spleen also differed by very strong variability (CV up
to 50 %), whereas in the group of females, on the
contrary, both the mass and the weight coefficient
of this organ varied slightly (Table 3).

Thus, for each of the three groups of studied indi-
cators (Tables 1-3) Sexual differences were noted
in Balb/c mice. At the same time, both males and
females had a number of characteristics with strong
variability, which could indicate the heterogeneity of
the state of animals within the compared groups.

DISCUSSION

Earlier, during long-term studies conducted on
white laboratory rats, mongrel and linear (Wistar), as
well as in sick and healthy people, criteria of adaptive
status were identified, reflecting the nature and inten-
sity of general nonspecific adaptational reactions of
the body (AR), which had different values in humans
and animals [9; 13; 14]. At the same time, several he-
matological indicators (primarily, the percentage of

Table 1. Indicators of ROC in intact sexually mature mice of the Balb/c line of different fields

(X, 2mMe[X -X_ 1 CV%)
Indicator Male, n =10 Female, n =10
5,57 +0.42 6.9 +0.42
Erythrocytes (10°/L) 5.8[3.9-6.4] 7.3[3.8-8.2]*
22.6 % 18.4 %
119.7+6.8 132.3%5.1
Hemoglobin (g/L) 120 [89-138] 137 [97-47]
13.9% 11.5%
21.8+0.8 19.5+0.7
Mean Corpuscular Hemoglobin (pg) 21.4[19.9-25.2] 18.8 [17.5-25.5]*
11.0% 11.2%
808.0 +79.7 854.3+103.9
Platelets (10°/L) 736 [601-1301] 832.5[443-1363]
29.6 % 36.5%
4.8+0.44 3.8+0.54
Leukocytes (10°/L) 5.3[3-6] 3.35[1.8-7]
27.0% 42.6 %
69.6 £ 4.0 83.6+1.33
Lymphocytes % 71.4[49.4-84.7] 84.2 [77.4-87.71*
17.2% 5.0%
13.3%1.7 7.24 +0.50
Monocytes % 1.9[6.5-20.5] 7.0[5.4-10.2]*
38.3% 20.6 %

Note: * — differs from the indicators in male mice, p < 0.01.
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lymphocytes) were shown to be related to processes
in the neuroendocrine and immune systems that
determine the development of a particular AR, the
body's resistance to the action of various damaging
factors and are reflected in such simple character-
istics as the weight coefficients of the thymus and
adrenal glands and the ratio of the masses of these
organs. Differences in the character and tensions of
AR in animals close in age and conditions of exis-
tence are determined by differences in the individual
sensitivity of the organism to the action of exoge-
nous and endogenous factors [9; 14]. In pathological
conditions, such differences can cause differences in
the level of nonspecific antitumor resistance of the
body, and, consequently, in the clinical course of the
disease and the effectiveness of treatment, which
requires an individual approach to determining the

parameters (regimens, doses, intensity, etc.) of the
therapeutic effect.

Unlike laboratory rats, in mice, mongrel and linear,
studies have not been conducted to determine spe-
cific values of parameters reflecting the nature and
intensity of AR. Nevertheless, given the universal
nature of systemic adaptation processes, it is advis-
able to try to use the previously identified informa-
tive indicators of adaptation status for a preliminary,
indicative assessment of the differences noted in
intact Balb/c mice.

When determining the mass and weight coeffi-
cients of the studied organs, attention was drawn to
the more significant value of most of these indicators
in females compared to males. At the same time, the
difference in the mass of the thymus was leveled
when switching to the weight coefficient of this organ,

Table 2. Some indicators of biochemical blood analysis in intact sexually mature Balb/c mice of different fields

(X, tm MelX  -X, ] CV%

min max

Indicator Male,n =10 Female,n =10
. 4.33+0.23 5.01+0.187
?‘;?B'e‘e protein 42[3.4-5.4] 5[3.8 -5.5]
g 15.9 % 10.2%
. 2.30+0.22 3.37+0.18
?'%’B"” 2.5[1.1-3.2] 3.4 (2.4 -4.0]
Y 28.7% 15 %
. 2.00+0.23 1.62+0.10
?l7(g>l3llns 1.7[1.3-3] 1.5[1.4-2.2]
9 34.5% 17.6%
1.30£0.19 2.14+0.18
Albumin/globulin index 1.37[0.37 -2.00] 2.20 [1.36 —2.86]*
43.8% 24.1%
) 79.70 £ 6.00 53.44 +2.63
éjll/(le_a)lme Phosphatase 83 [50 -98] 55 [47 -61]
22.6 % 13.9%
. . 38.8+2.1 31.8+23
ﬁjl;al?)lne Aminotransferase 39 [29 48] 32 [21 -44]
16.2 % 20.6 %
Amilase 929 + 101 1124+ 72
W) 887 [543 -1457] 1098 [875 -1502]
32.6% 18 %
Urea 21.9+1.9 1.8+1.1
(ma/dL) 20 [15 -33] 16 [11 -21]*
9 26 % 19.2%

Note: * — differs from the indicators in male mice, p < 0.05-0.01; T - differs from the values in male mice as a tendency, p < 0.1.
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in contrast to similar, but more pronounced differenc-
es in the weight characteristics of the adrenal glands
and spleen. Considering the known information about
an active decrease in thymus mass in laboratory rats
and mice over a period of 1.5-6 months [17], as well
as a slightly more significant age in females com-
pared to males, one would expect a decrease in their
thymus weight characteristics compared to those in
males, which, however, did not happen. This suggests
a high level of lymphoproliferative activity in the thy-
mus of female mice.

When analyzing the weight characteristics of the ad-
renal glands of the studied animals, it should be noted
that female mice of the Balb/c line have the largest ad-
renal glands among other mice of widely used lines [1].
At the same time, we were unable to find information
with a direct indication of the established or possi-
ble cause of the increased size of this organ in these
animals compared to the size of the adrenal glands
in males of the same line. It is possible that such an
increase is to some extent due to the increased pro-

cTaTyca MHTaKTHbIX Mbllweit niuHuK Balb/c pasHoro nona

duction of aldosterone, characteristic specifically for
females of the Balb/c line [18]. Due to this feature,
the weight coefficient of the adrenal glands cannot
be fully used as an indicator of the adaptive status of
female mice of the line under consideration, which also
reduces the informativeness of another indicator — the
ratio of thymus mass to adrenal mass. An even greater
difficulty is caused by the interpretation of the sex
difference in the weight characteristics of the spleen
in mice of the Balb/c line, which, as is known [1], is
characterized by large sizes exceeding this indicator
in mice of most known lines. We have not been able
to find any information in the literature devoted to this
issue and shedding light on the reason for the larger
spleen size in Balb/c females, except for some indica-
tions of higher reactivity of the spleen in these animals
compared to males of the same lineage [19].

Despite the mentioned difficulties associated with
the undeveloped criteria of adaptive status and sex-
ual characteristics of the weight characteristics of
the immune system and adrenal glands in mice of

Table 3. Weight and weight coefficients of some internal organs in intact sexually mature mice of the Balb/c line of different

fields (X,, #m,Me[X -X_ ] CV%)
MokasaTenb Male Female
279+1.5 32.2+0.7
Animal weight (g) 27.7 [22.5-34] 33[27.5-34]*
13.2% 6.8 %
28.4+3.6 42.1+5.7
Mass (mg) 30 [13-42] 43 [24-68]*
2 38.0 % 357 %
€
>
,-E 10.1+1.1 13.3+2.1
Weight coefficient x10+ 9.1[5.8-14.2] 13.2[8.5-24.7]
32.7 % 41.7 %
142 +1.15 28.9+1.87
2 Mass (mg) 15[10-19] 28 [21-32]*
S 24.3 % 18.4 %
(@)
©
S 5.1+0.23 9.0+0.6
S Weight coefficient x10+ 5.1[4.4-5.9] 8.3[7.6-11.8]*
< 13.5% 16.8 %
2.0+0.19 1.6+0.3
Thymus mass/Adrenal glands mass 2.1[1.3-2.8] 1.6[0.6-3.2]
28.5% 51.4%
84.2+14 156 + 5.0
Mass (mg) 94 [39.4-130] 154 [131-179]*
S 50.0 % 9.5%
<@
& 29.4+4.0 488+1.9
Weight coefficient x10* 36.9[14.3-39.3] 49.7 [39.7-54.2]*
40.8 % 10.3 %

Note: * — differs from the indicators in male mice, p < 0.05-0.001.
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the Balb/c line, the results obtained, in our opinion,
still allow us to make a number of assumptions
about the differences in the condition of intact ani-
mals of different sexes belonging to the line under
consideration. As already noted, the group of fe-
males was somewhat more homogeneous in terms
of the values of the studied indicators compared to
the group of males and differed in relative stability
of animal weight and lower variability of a few in-
dicators compared to the characteristics of males
(Tables 1-3). In our opinion, on the day of the exam-
ination, the adaptive status of females was slightly
higher than the adaptive status of males, because
despite a slightly more significant age compared
to males, as well as such a constitutional feature
of Balb/c females as an increased weight of the
adrenal glands, the ratio of thymus mass to adrenal
mass in these animals did not statistically signifi-
cantly differ from the ratio of the mass of these
organs in males. In addition, females demonstrated
a higher and more stable percentage of lympho-
cytes in the blood than males, corresponding to the
range of maximum values of this indicator for Bal-
b/c mice [1; 20]. This allowed us to assume about
the development of AR increased activation in the
studied group of females [9; 16].

Signs such as a statistically significant decrease
in the percentage of lymphocytes in the blood, mono-
cytosis, an increase in the content of urea with a ten-
dency to decrease the level of total protein compared
to the indicators in females indicated a slightly lower
adaptive status of males compared to that noted in
females. At the same time, the shift of the albumin-
globulin index towards globulins, an increase in the
level of urea and alkaline phosphatase, as well as
signs of moderate monocytosis could be associated
with some tension of antistress AR in males [2; 9; 16]
and reflect the activation of metabolic and immune
processes, which has a compensatory value. The
reasons for such a decrease in the adaptive status of
males compared to females could be related to their
lower stress resistance and greater dependence on
social status in the group than in females [1; 2; 21].

A comprehensive examination of the results gives
the impression of the existence of sexual differences
in the regulatory mechanisms that dominate in fe-
males and males in physiological conditions. It can
be assumed that in males there is a certain shift in
immunoreactivity towards the B-cell and myeloid links
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of immunity in comparison with the regulatory cir-
cuit in females, who probably have more active T-cell
immune processes. This may be evidenced by an
increase in the content of immunoglobulins relative to
albumins and an increase in the level of alkaline phos-
phatase, which affects the activity of B-lymphocytes
and neutrophils [22], in the blood of males compared
with females, while the indicators of the condition of
females indicated high lymphoproliferative activity in
the thymus, accompanied by a maximum percentage
of lymphocytes in the blood. This assumption is con-
sistent with the literature data on the gender-related
features of immunity in humans and animals and the
greater severity of T-cell processes in female individ-
uals, and B-cell immune processes in male individu-
als [6; 21; 22]. The high variability of a number of the
studied indicators (observed in males of the Balb/c
line more often than in females) may indicate the ex-
istence of different variants of integration of reactivity
mechanisms in animals of the same sex, which may
affect the effectiveness of systemic regulation under
the action of damaging factors. To clarify this issue,
it is necessary to develop criteria for the nature and
intensity of AR, similarly used in humans and white
laboratory rats [9; 14].

CONCLUSIONS

The study of weak and moderate shifts in tradi-
tional laboratory indicators reflecting the adaptive
status and characteristics of the blood of mature
males and females of the Balb/c line under physio-
logical norm conditions allowed us to identify individ-
ual and sexual characteristics of systemic regulatory
processes that may be important for the body's resis-
tance to damaging factors, including the malignant
process. To objectify the connection of sexual and
individual differences of the studied indicators with
the systemic mechanisms of nonspecific, including
antitumor, resistance, it is advisable to develop cri-
teria for the character and tensions of AR, similar to
those used in humans and white laboratory rats. The
results obtained indicate the relevance of the issue
of sex differences in the reactivity of T-cell, B-cell
and myeloid links of immunity and the influence of
the severity of immune processes dominating in
physiological conditions on carcinogenesis, which
may contribute to the development of new effective
methods of antitumor treatment.
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