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Abstract. The ageing process is accompanied by profound changes in the body’s functional systems, including
the digestive and microbiological spheres. Processes occurring in the intestinal microflora are of particular
importance, as it plays a key role in maintaining homeostasis and immunological stability. The aim of this study
was to investigate the characteristics of intestinal microbiological systems in elderly and senile women in the
context of age-related changes in metabolic processes and a decrease in the body’s resistance. The study was
conducted using traditional bacteriological methods of intestinal microflora analysis, including the isolation,
quantitative assessment and identification of microorganisms on selective and differential diagnostic culture
media in strict compliance with sanitary, hygienic and ethical standards. The analysis showed that women of
geriatric age experience pronounced changes in the composition of the intestinal microbiota, characterized by
a decrease in the number of representatives of the normal obligate flora and an increase in the proportion of
conditionally pathogenic microorganisms, as well as yeast-like fungi of the genus Candida. Most of the subjects
examined showed signs of grade I-II dysbiotic disorders, indicating a decrease in intestinal colonisation
resistance. In a number of cases, the increase in the content of Candida fungi exceeded the reference values,
indicating a tendency towards candidal transformation of the microbiocenosis. The changes identified reflect a
disturbance in microbial homeostasis caused by the combined effects of age-related physiological and metabolic
factors, as well as dietary characteristics. The results confirm that the intestinal microflorais a sensitive indicator
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of the body’s ageing processes and can be considered an important biomarker of age-related transformations
and the general health status of elderly and senile women
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INTRODUCTION

Age-related changes in the intestinal microflora are
currently considered one of the key factors affecting
the health of elderly and senile people. Microbial imbal-
ance is associated with decreased immune resistance,
metabolic disorders, and an increased risk of devel-
oping chronic non-infectious diseases. This problem
is particularly significant for postmenopausal women,
who experience pronounced hormonal and physio-
logical changes that have an additional impact on the
state of microbial homeostasis in the intestine. In the
context of global population ageing, the study of age-re-
lated changes in the microbiota is of not only medical
but also social importance, as it is directly related to the
quality of life of older people.

Current research shows that with age, there is a de-
crease in the diversity of the intestinal microbiota and
a reduction in the number of obligate symbiotic micro-
organisms, primarily bifidobacteria and lactobacilli,
with a simultaneous increase in the proportion of con-
ditionally pathogenic and putrefactive flora. The works
of R. Ira et al. [1] showed that individuals over 65 years
of age experience a marked decrease in obligate rep-
resentatives of the normobiota, accompanied by an in-
crease in enterobacteria and fungi of the genus Candida.
Similar data were presented by T.S. Ghosh et al. [2], who
associated age-related changes in the microbiota with
digestive disorders, decreased enzymatic activity, and
the peculiarities of the eating habits of older people.

A number of studies emphasise the particular
vulnerability of the female body during the postmen-
opausal period. According to M. Yang et al. [3], hormo-
nal changes in women are accompanied by significant
shifts in the composition of the intestinal microflora,
including a decrease in the number of obligate bacteria
and an increase in the fungal component of the micro-
biocenosis. Y. Zhang et al. [4] further demonstrated that
age-related alterations in the microbiota are microbio-
ta-dependent in nature and exert a significant influence
on the processes of systemic inflammation, immuno-
logical ageing, and metabolic regulation. The authors
conducted a comprehensive analysis of the relationship
between the intestinal microbiota and ageing process-
es, demonstrating that older individuals exhibited an
increase in representatives of the phyla Proteobacte-
ria and Bacteroidetes, accompanied by a simultaneous
reduction in Firmicutes. The authors established that a
decline in the relative abundance of the families Lach-
nospiraceae, Bacteroidaceae, and Faecalibacterium was
characteristic of age-related changes in the microbi-
ome. Of particular significance was the finding of a re-
duction in the population of beneficial microorganisms,

including Bifidobacterium, concurrent with an increase
in opportunistic anaerobes. The study concluded that
the intestinal microbiota may be regarded as a sensitive
indicator of ageing processes.

In parallel, the study by E. Ragonnaud & A. Bi-
ragyn [5] focused on the role of the gut microbiota as
a key controller of healthy ageing. The authors found
that in older people, the composition of intestinal com-
mensals changed with the accumulation of potential-
ly pro-inflammatory commensals and a decrease in
beneficial microbes, especially representatives of the
phylum Verrucomicrobia, in particular Akkermansia
muciniphila. A. muciniphila was shown to play a critical
role in maintaining the integrity of the intestinal bar-
rier and preventing the leakage of bacterial products,
which could lead to systemic inflammation. The study
emphasised that a reduction in microbial diversity and
the loss of beneficial commensals contributed to intes-
tinal permeability and the subsequent development
of inflammation, which facilitated the development of
age-related diseases. Authors F. Zhang et al. [6] noted
that multiple factors influenced the composition of the
microbiome, including age, gender, diet, comorbidities,
and drug therapy. The study emphasised that the intes-
tinal mycobiome was a key factor in both physiological
processes (e.g., immune system training) and patholog-
ical conditions, including inflammatory bowel disease
and metabolic syndromes. Particular attention was
paid to the role of C. albicans as a major component of
the microbiome, although its function in the gastroin-
testinal tract remained poorly understood.

The study by L. Deng et al. [7] investigated age-re-
lated changes in the gut microbiota in elderly people
and centenarians. The authors showed that older in-
dividuals experience shifts in the composition of their
microflora, while centenarians maintain a more favour-
able microbiotic profile with an increased content of
beneficial bacteria (Akkermansia, Bifidobacterium). It
was also found that changes in the microbiota are as-
sociated with the physical condition of older people,
including indicators of muscle strength. The study con-
firms the importance of the intestinal microflora as a
key factor in healthy ageing.

X.Aietal [8] conducted across-sectional study of 100
healthy older people (260 years). Metagenomic analysis
showed that both the taxonomic composition of the mi-
crobiota and its functional potential changed with age,
and the differences between age groups persisted even
when possible confounders were taken into account.
The study is important in that it demonstrates age-as-
sociated shifts in the microbiota specifically in relatively
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healthy elderly people, which makes it convenient for
comparison with studies of dysbiotic changes. Y. Wang et
al. [9] showed that age-related changes in the gut micro-
biota differ between healthy and pathological ageing
and may be associated with a decrease in the body’s
resistance and the development of chronic diseases.

Thus, analysis of the current literature indicates the
high significance of the problem of age-related chang-
es in the intestinal microflora and, at the same time,
points to significant gaps in knowledge related to re-
gional characteristics of the formation of the microbi-
ocenosis in elderly and senile women. The lack of data
on the state of the intestinal microflora in the female
population of the Uzgen district of the Kyrgyz Republic
determines the scientific novelty and practical signifi-
cance of this study. At the same time, despite a signif-
icant number of publications devoted to age-related
changes in the intestinal microflora, most studies have
been conducted in large cities and industrially devel-
oped regions. Data on the state of the microbiota in the
elderly population of rural areas, especially in Central
Asian countries, remain extremely limited.

The aim of this study was to investigate the char-
acteristics of intestinal microbiological systems in el-
derly and senile women living in the Uzgen district in
the context of age-related changes in homeostasis and
metabolic processes.

MATERIALS AND METHODS

This study was cross-sectional and descriptive in nature
and was conducted in 2024 in the southern part of the
Kyrgyz Republic, in the Uzgen district of the Osh region,
in the rural district of Kurshab. The study included elder-
ly and senile women permanently residing in the study
region. In accordance with the international classifica-
tion of the World Health Organisation (WHO) [10], wom-
en aged 60 to 80 years were included. The sample was
formed on the basis of voluntary participation. The inclu-
sion criteria were female gender, age 60 years and older,
permanent residence in the Uzgen district, and absence
ofacute infectious diseases at the time of the examination.
Exclusion criteria were taking antibacterial drugs within
three months prior to the study, the presence of acute dis-
eases of the gastrointestinal tract, oncological diseases,
as well as refusal to sign an informed consent form. Bac-
teriological research was conducted at the bacteriologi-
cal laboratory of the Institute for Medical and Biological
Research at Osh State University (Osh, Kyrgyz Republic).

A sample size of 34 individuals was considered suf-
ficient for a descriptive microbiological study aimed at
identifying the main trends in age-related changes in
the intestinal microflora in a limited regional popula-
tion. The data obtained were considered preliminary
and allowed for the identification of characteristic
shifts in the microbiocenosis. The study material con-
sisted of faecal samples collected from the women in
the morning in volumes of 5-10 g in compliance with

sanitary and hygienic requirements. The biological
material was placed in sterile containers designed
for microbiological research and delivered to the lab-
oratory no later than 1.5-2 hours after collection at a
temperature of +2...+8°C. Prior to analysis, the samples
were stored at a temperature of +4°C. Standardised
conditions for the collection, transport and storage of
material minimised distortions in the microbiological
picture. Bacteriological research was conducted at the
bacteriological laboratory of the Institute for Medical
and Biological Research. For analysis, approximately
1 g of faecal samples were suspended in 9-10 ml of iso-
tonic sodium chloride solution (0.9%), after which the
resulting suspension was kept at room temperature for
10-15 minutes to allow large particles to settle. The su-
pernatant was used for sowing on selective and differ-
ential diagnostic culture media. The study focused on
the main representatives of obligate intestinal micro-
flora (Escherichia coli, bifidobacteria, lactobacilli), as
well as opportunistic microorganisms and fungi of the
genus Candida, as the most sensitive markers of dysbi-
otic changes in older age. The microflora was quantita-
tively assessed by counting CFU/g. Normal values were
taken to be those corresponding to the reference rang-
es accepted in clinical microbiology: for bifidobacteria
and lactobacilli - not less than 107 CFU/g, for fungi of
the genus Candida - not more than 10%-10* CFU/g.

Microorganisms were identified based on morpho-
logical, tinctorial, cultural, and biochemical characteris-
tics in accordance with Order of the Ministry of Health
of the Kyrgyz Republic No. 421 [11] and Order of the
Ministry of Health of the Kyrgyz Republic No. 104 [12].
The degree of dysbiotic intestinal disorders was deter-
mined by the deviation of quantitative microflora indi-
cators from reference values and classified as dysbiosis
of I-II degree in accordance with current methodolog-
ical recommendations. Statistical data processing was
performed using Microsoft Excel. Frequency analysis
was applied with the calculation of relative indicators
(in percent) and average values. Differences were con-
sidered statistically significant at p < 0.05. The study
was conducted in compliance with the ethical princi-
ples of the Declaration of Helsinki [13]. The study pro-
tocol was approved by the local ethics committee of
Osh State University (protocol No. 1 dated 15 January
2024). Written informed consent to participate in the
study was obtained from all participants.

RESULTS AND DISCUSSION

As a result of bacteriological examination of intestinal
contents in elderly and senile women (n=34) living in
the Uzgen district of the Osh region, significant chang-
es in the quantitative and qualitative composition of
the intestinal microflora were established. Quantita-
tive indicators of the main representatives of obligate
and conditionally pathogenic microbiota are present-
ed in Table 1.
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Table 1. Quantitative indicators of intestinal microflora in elderly and senile women (n=34)

Bifidobacterium spp. =107 10°-10° 82
Lactobacillus spp. >107 10°-10° 79
Escherichia coli (typical forms) 10°-108 10*-10° 68
Conditionally pathogenic enterobacteria <10* 10°-10° 61
Fungi of the genus Candida <103-10* >10* 68

Source: developed by the authors

Analysis of the data presented in Table 1 showed
that most of the elderly and senile women examined had
pronounced dysbiotic changes in their intestinal micro-
flora. The most significant deviations were noted in ob-
ligate representatives of the normobiota. A decrease in
the quantitative content of Bifidobacterium spp. and Lac-
tobacillus spp. below the reference values was detected
in more than 75% of the examined patients, which in-
dicates a violation of the colonisation resistance of the
intestine. At the same time, a significant proportion of
patients showed an increase in the number of oppor-
tunistic microorganisms and yeast-like fungi of the ge-
nus Candida. Exceeding the permissible threshold values
for Candida content was detected in 68% of women,
which indicates the formation of a candidal component
of dysbiosis. The combination of changes identified cor-
responds to grade I-II dysbiotic disorders and reflects
the characteristic age-related shifts in the intestinal
microbiocenosis in women in the gerontological group.

Analysis of the data obtained showed that all wom-
en examined (100%) had signs of grade I-II dysbiotic
disorders of the intestinal microflora. The most pro-
nounced changes were related to a decrease in the
number of obligate representatives of the normobiota.
Thus, a decrease in the content of Bifidobacterium spp.
below the reference values (= 107 CFU/g) was recorded
in 82% of those examined, and a decrease in the num-
ber of Lactobacillus spp. was recorded in 79% of wom-
en. A similar trend was observed for typical forms of
Escherichia coli, whose concentration was below the
physiological range (10°-10% CFU/g) in 68% of patients.
Simultaneously with the deficiency of obligate micro-
flora, a significant proportion of the women examined
showed an increase in opportunistic microorganisms.
An increase in the number of opportunistic enterobac-
teria above the acceptable level (< 10* CFU/g) was de-
tected in 61% of women. Of particular note is the high
frequency of detection of fungi of the genus Candida. Ex-
ceeding the threshold values for Candida content (more
than 10* CFU/g) was recorded in 23 patients, which ac-
counted for 68% of the total number of those examined.

Thus, elderly and senile women were found to have a
combination of obligate microflora deficiency and exces-
sive growth of conditionally pathogenic microorganisms,
including fungal components, which indicates a decrease
in intestinal colonisation resistance and the formation of
persistent dysbiotic changes. The results of the study are
of practical importance and allow us to identify the main

directions for the prevention of dysbiotic disorders in el-
derly and senile women. The identified decrease in obli-
gate microfloraand the growth of conditionally pathogen-
ic microorganisms, including fungi of the genus Candida,
indicate the need to correct dietary factors, in particular,
the formation of a rational and balanced diet with suffi-
cient content of dietary fibre and fermented milk prod-
ucts while limiting easily digestible carbohydrates. It is
essential to comply with sanitary and hygienic standards,
control the quality of drinking water and food, and main-
tain a healthy lifestyle, including adequate sleep, mod-
erate physical activity, and social involvement of elderly
women. Given the high frequency of dysbiotic changes,
it seems advisable to use probiotic and prebiotic agents
aimed at restoring the normal intestinal flora, as well
as conducting periodic microbiological monitoring for
early detection and correction of microbial imbalances.

Age-related changes in the intestinal microbiota are
considered an important biological mechanism reflect-
ing the processes of ageing and a decrease in the body’s
adaptive capabilities. In old age, microbial homeostasis
undergoes a restructuring, accompanied by a decrease
in the number of obligate symbiotic microorganisms
and an increase in conditionally pathogenic flora. The
results obtained confirm this pattern, since in the study
group of elderly and senile women, there was a marked
decrease in the main representatives of the normobio-
ta, including bifidobacteria and lactobacilli, as well as
an increase in the proportion of conditionally patho-
genic microorganisms and fungi of the genus Candida.

The fundamental role of the intestinal microbiota
in maintaining the physiological balance of the body
is described in detail in the review by F. Sommer &
F. Backhed [14], where the microbiota is presented as a
key regulator of the host’s immune, metabolic and bar-
rier functions. The authors emphasise that intestinal
microbial communities are involved in the formation
of immunological resistance and protection against
colonisation by pathogens. Consequently, the decrease
in the number of obligate bacteria identified in the cur-
rent study can be considered one of the factors weak-
ening the colonisation resistance of the intestine in el-
derly women. An additional significance of age-related
changes in the microbiota lies in their impact on the
systemic state of the body and quality of life. The work
of M. Valles-Colomer et al. [15] showed that the intes-
tinal microbiota has neuroactive potential and may be
associated with psycho-emotional state and overall
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well-being. These data suggest that dysbiotic changes
characteristic of old age may go beyond local disorders
of the gastrointestinal tract and have a broader impact
on health, including a decrease in quality of life and in-
creased vulnerability to chronic diseases.

Contemporary research pays particular attention
to microbial diversity as an indicator of the stability of
the intestinal ecosystem. In a large population metage-
nome study, A. Zhernakova et al. [16] identified mark-
ers that determine the variability and diversity of the
human microbiome. The authors note that a decrease
in microbial diversity is associated with adverse chang-
es in the composition of the intestinal microflora. In the
context of the current study, the identified decrease in
the number of obligate bacteria and the growth of op-
portunistic microorganisms may reflect a similar trend
towards a decrease in microbiological stability charac-
teristic of the ageing process. Thus, the results of the
study are consistent with current ideas that old age is
accompanied by a disturbance in microbial balance, a
decrease in the protective potential of the normobio-
ta, and an increase in the proportion of conditionally
pathogenic flora. These changes can be considered an
important biomarker of age-associated transforma-
tions in the body and require further study, taking into
account regional and alimentary factors.

Age-related changes in the intestinal microbiota are
one of the key characteristics of ageing and are accompa-
nied by a disruption in the stability of the microbial com-
munity. In old age, there is a decrease in the number of
obligate symbiotic bacteria and an increase in condition-
ally pathogenic flora, which contributes to the formation
of dysbiotic conditions. The results confirm this trend,
as the examined women of elderly and senile age groups
showed a decrease in the content of the main represent-
atives of the normobiota, as well as an increase in the
proportion of conditionally pathogenic microorganisms
and fungi of the genus Candida. Modern ideas about the
composition of healthy intestinal microbiota emphasise
thatitis nota fixed system, but a dynamic ecosystem that
changes under the influence of age, nutrition, environ-
mental conditions, and concomitant diseases. A review
by E. Rinninella et al. [17] shows that with age, there is
a restructuring of the microbial balance, accompanied
by a decrease in microbial diversity and a reduction in
the population of beneficial bacteria, which increases
the body’s susceptibility to dysbiotic disorders. These
findings are consistent with the results of the current
study, where most elderly women had a deficiency of bi-
fidobacteria and lactobacilli, reflecting a decrease in the
protective potential of the intestinal microbiocenosis.

An additional significance of age-related changes in
microflora lies in their close connection with metabolic
processes. The work of K.Y. Hur & M.-S. Lee [18] empha-
sised that the intestinal microbiota plays an important
role in regulating metabolism, affecting energy bal-
ance, inflammatory reactions and the development of

metabolic disorders. Given that old age is often accom-
panied by chronic diseases and changes in metabolic
processes, the identified dysbiotic changes can be con-
sidered as one of the factors contributing to a decrease
in the physiological stability of the body and the forma-
tion of age-associated pathologies. Of particular inter-
est is the study by C. Xu et al. [19] on the progression of
age-related changes in the intestinal microbiota. The au-
thors showed that ageing is accompanied by sequential
shifts in the composition of microbial communities, in-
cluding a decrease in the proportion of obligate symbi-
onts and an increase in opportunistic microorganisms.
These data confirm that the dysbiotic disorders identi-
fied in the current study correspond to the general pat-
terns of microbiological transformations during ageing.

One of the most significant aspects of intestinal mi-
crobiota ageing is the change in its stability and individ-
ual variability. A classic study by M.]. Claesson et al. [20]
showed that the microbiota of older people is highly
variable and less stable over time compared to young-
er groups. The authors emphasise that age-related mi-
crobiological shifts are accompanied by a decrease in
beneficial bacteria and an increase in susceptibility to
dysbiosis. These data are consistent with the deficiency
of obligate flora in most of the women examined in the
current study. A summary of the relationship between
the microbiota and ageing processes was presented in
a review by PW. O’Toole & [.B. Jeffery [21], which em-
phasised that the gut microbiome is one of the key fac-
tors influencing immunological ageing and the develop-
ment of age-associated diseases. The authors consider
the microbiota to be an important biomarker of ageing,
and dysbiotic changes to be a potential mechanism for
reducing the body’s resistance in old age. This confirms
the relevance of the identified disturbances in microbi-
al balance in women of older age groups.

The phenomenon of chronic low-intensity inflam-
mation, known as inflammageing, is particularly im-
portant in older age. A review by P.C. Calder et al. [22]
showed that age-related inflammation is closely linked
to changes in the microbiota and can be exacerbated by
unfavourable dietary factors. The authors emphasise
the role of nutrition as one of the key modifiable factors
affecting the microbial balance and inflammatory back-
ground of the body. Consequently, the identified dysbi-
otic changes may be associated not only with physiolog-
ical ageing, but also with the nutritional and metabolic
status of the women examined. In addition, the intesti-
nal microbiota is considered an important regulator of
metabolic health. The work of Y. Fan & O. Pedersen [23]
emphasised that disturbances in the microbial compo-
sition of the intestine are associated with the develop-
ment of metabolic diseases and systemic inflammation.
Given that old age is often accompanied by metabolic
disorders, dysbiosis can be considered an additional
risk factor for the deterioration of overall health. Cur-
rent data emphasise that the menopausal transition
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is accompanied by a restructuring of microbial niches
and a change in the interaction between the microbi-
ota and the immune system. A review by M.R. Nieto et
al. [24] showed that a decrease in oestrogen levels in
postmenopausal women affects microbial diversity and
contributes to the formation of dysbiotic conditions.
The authors note that hormonal changes can lead to a
decrease in the population of beneficial symbiotic bac-
teria and an increase in the proportion of opportunistic
microorganisms, which increases the vulnerability of
older women to inflammatory and metabolic disorders.

The results obtained in the study indicate a high
prevalence of dysbiotic disorders of the intestinal mi-
croflora in elderly and senile women, which determines
the need to develop and implement comprehensive pre-
ventive and corrective measures. Given the identified
decrease in the number of obligate representatives of
the normobiota and the growth of conditionally path-
ogenic microflora, including fungal microflora, special
attention should be paid to the correction of alimentary
factors. The diet of elderly and senile women should be
balanced and meet the physiological needs of the body,
with sufficient dietary fibre, fermented milk products
and a restriction on easily digestible carbohydrates,
which contribute to the excessive growth of condition-
ally pathogenic microorganisms. An important aspect
of dysbiosis prevention is compliance with sanitary
and hygienic standards, including regular personal and
household hygiene, and monitoring the quality of drink-
ing water and food. Given the age-related characteristics
and reduced adaptive capabilities of the body, the forma-
tion of favourable lifestyle conditions plays a significant
role, including adequate sleep, moderate physical activ-
ity, maintaining optimal temperature and psychological
comfort, as well as social involvement of elderly women.

Given the high frequency of dysbiotic changes de-
tected, it seems advisable to use probiotic and prebi-
otic agents aimed at restoring the normal composition
of the intestinal microflora and increasing the body’s
non-specific resistance. These agents should be used
taking into account individual characteristics and under
the supervision of specialists. For the timely detection
and correction of microbial imbalances, periodic micro-
biological monitoring of the intestinal flora in elderly

Orunbaeva et al.

senile women living in the Uzgen district of the Osh re-
gion. The results indicate the presence of pronounced
age-associated changes in the microbiological pro-
file of intestinal contents, manifested by disturbances
in the quantitative and qualitative composition of the
microflora. It was found that all the women examined
showed signs of grade I-1I dysbiotic intestinal disor-
ders, indicating the systemic nature of changes in the
microbiocenosis in the geriatric population. The most
pronounced shifts were related to a decrease in the
number of obligate representatives of the normobiota,
primarily Bifidobacterium spp. Lactobacillus spp. and
typical forms of Escherichia coli. The deficiency of these
microorganisms was accompanied by an increase in the
proportion of conditionally pathogenic flora, which in-
dicates a decrease in the colonisation resistance of the
intestine in elderly and senile women.

Of particular importance are the results reflecting
the growth of fungi of the genus Candida, the concen-
tration of which exceeded the reference values in a
significant proportion of the subjects examined. The
presence of a candidal component in the structure of
the microbiocenosis indicates the formation of stable
dysbiotic conditions and can be considered as one
of the markers of microbial homeostasis disruption
in old age. The combination of the identified chang-
es confirms that the intestinal microflora in women
of the gerontological group is characterised by a de-
crease in protective potential and increased vulner-
ability to dysbiotic processes. The results obtained
emphasise the need for early detection of dysbiotic
changes in elderly women for the purpose of timely
preventive correction. In the future, it is advisable to
conduct extended studies with an increase in the num-
ber of subjects, the inclusion of control groups, and
the use of molecular genetic methods of microbiota
analysis, which will allow for a deeper understanding
of the mechanisms of age-related changes in the in-
testinal microflora and increase the evidential value of
the data obtained. Another promising area of research
is the study of the influence of alimentary and regional
factors on the formation of the microbial profile of the
intestine in the geriatric population.

and senile women is recommended. This approach will ACKNOWLEDGEMENTS
allow for early diagnosis of dysbiotic changes, assess-  None.
ment of the effectiveness of preventive measures, and
reduction of the risk of age-related complications. FUNDING
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AHHOTaumna. Kaprawy mnpoueccd opraHusMAWH QYHKIMOHAJIABIK CHCTEMAJapblHAA, aHbIH HWYUHJE TaMak
CUHUPYY >aHa MUKPOOUOJIOTHSJIBIK 4YeHpeJiepZle TepeH e3repyyJiep MeHeH KOLITOJIOT. ©3reye MaaHUre
n4yerd MHKpodJIOpachIHJA KYPYIN >KaTKaH MPOLIECCTEpP 33, aHTKEHU a1 FOMEeOCTa3/bl KaHa UMMYHOJIOTHSJIBIK
TYPYKTYYJIYKTY CAaKTOOJO HETHM3TU pOJib OWHOUT. Bys M3W/IAe6HYH MaKcaThl yJArairaH »aHa Kapbl KypaKTarbl
asapAblH WYerd MHUKPOOHOJIOTUS/IBIK CHCTEMaTapblHbIH ©3reUe/YKTOPYH 3aT aJMallyyHYH >KallKa
GalJIaHBILITYy Kadpa Ty3y/ayLly >KaHa OpPraHU3MJUH PEe3HUCTEHTTYY/AYTYHYH TOMeH[elly LIapTbIHAA U3UJIJe6
6ostyn caHasaT. U3uizee nueru MUKpoQd/I0pachiH TaIZ00HYH CAJITTYy 6aKTEPUOJIOTHUSIBIK bIKMa/lapblH KOJJOHYY
MeHEH XKypry3y/aay. bys bikMasap MUKpoopraHu3MZepAu 6eJ1yn anyy, ajJapAblH CaH/bIK 6aacblH aHBIKTOO KaHa
CeJIEKTUB/YY »KaHa AuddPepeHLHaNbIK-JUarHOCTUKAJIBIK a3blKTaHABIPYY4y Yeipesiepie UAeHTUPUKALUATO0HY
KaMTBIAT. U3un/iee caHUTapAbIK-TUTHEHANbIK JKaHa 3THKaJbIK HOpMaJapJbl TaK CaKTOO MeHeH aTKapbUIJbL.
XKyprysyiareH aHanu3 yiaradraH KypakTarbl asuijapfblH H4Yerd MHUKpPOOGHOTACBIHBIH KypaMbIHAA OJIYTTYY
e3repyy/iep 60JI0pyH KepceTTy. Byn esrepyynep HopManjyy o6aUraTtTyy ¢Jopa eKyJAepyHYH CaHbIHBIH
asaiplllbl KaHa IIAPTTYy-NATOMeHAMK MHUKPOOPraHU3MJAEpAMH, OLIOHJoH 3je Candida ypyycyHa TaaHJBIK
aubITKbl CbIMaJl KO3y KapblHJApJAbIH YJYIIYHYH KeOeiHylly MeHeH MyHe3[eJeT. CypaMKblIaHTaH asiJapiblH
kenuyayrysze I-1l mapaxazarel AMCOMOTHKANBIK Oy3y/yynap GesrujeHun, 6y MYerMHUH KOJIOHH3aLUAJIBIK
PEe3UCTEeHTTYY/YTYHYH TOMeHJelyH JaluijedT. AHpeIM yuypaapaa Candida o3y KapblHAApbIHbIH
KeJieMy pedepeHTTHK KepCOTKYYTOpAeH alllblll, MUKPOOGHMOLIEHO3JYH KaHAUAO3AYK TpaHcpopManusacbiHa
GOJITOH TEeHJEHUMSHbl KOPCOTTY. AHBIKTaJraH ©3repyy/iep >Kallka Oakl/aHbIITYy (U3HOJOTUSJIBIK KaHa
MeTa60JUKaIbIK (aKTOPJIOPAYH, OLIOHJOW 3Jie TaMaKTaHyy 63re4esIYKTOPYHYH OHpreJielikeH Taacupu
MEHEH IIAPTTAIraH MHUKPOGAYK TOMeOCTas[blH 6Yy3yJNyLlyH YarbLIAbIPAT. AJIBIHTAH KbIUBIHTBIKTAp W4Yeru
MUKpOQJIOpachl OPraHU3MJWH KapTawy HpPOLECCTEPUHUH Ce3UMTal KOpPCOTKYydy 6OJIyN CcaHasapblH JKaHa
yJIraiiraH >kaHa KapbUIbIK KypaKTarbl as/iIapAblH jKallblHA Gai/IaHbIITYy TpaHCcHOpMalLHsAIaHYyCYHYH >KaHa
aJIlbl JIeH COOJIYK abasiblHbIH MaaHWJYy OHOMapKepu KaTapbl Kapasibllibl MYMKYH 3KEHHH TAaCThIKTAWUT
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AHHoTaums. Ilpouecc cTapeHHs] CONPOBOXKJAETCS IMyGOKMMH U3MEHEHHsSIMM B QYHKIMOHAJIBHBIX CUCTEMax
OpraHu3Ma, B TOM 4MCJ/ie B MUIEBAPUTEJbHON U MUKpOOHOIoruiecKoi coepax. Ocoboe 3HaYEeHHE TPUOGPETAIOT
IpOLecChl, NMPOUCXOAAIINEe B KHULIEYHOM MHUKpodJope, MOCKOJIbKY MUMEHHO OHAa MUrpaeT KJ/IOYEBYIO pOJb B
noAjep>KaHUM roMeocTasa U MMMYHOJIOTHYEeCKOH YCTOWYUBOCTH. Llesiblo HacTosLero uccieoBaHUsA SIBJIAIOCH
M3ydyeHHe OCOOEHHOCTeH KHIIeYHbIX MHUKPOOHOJIOTMYECKHMX CHUCTEM VY JKEHIIMH IOXWJIOr0 U CTap4yecKoro
BO3pacTa B KOHTEKCTe BO3PACTHOM IEepeCTPOMKH OOMEHHBIX IIPOLECCOB M CHMXKEHHS] PEe3UCTEHTHOCTH
opranusMa. MccrenoBaHue NpPOBOAUJIOCH C HCNOJIb30BAaHWEM TPAJULMOHHBIX GAKTEPHOJIOTUYECKUX METO/O0B
aHa/M3a KUIIEYHOM MHUKpPOQJIOpH], BKJIOYAIIIMX BblJe/JIeHHe, KOJUYECTBEHHYI0 OLEHKY M HAeHTHPUKALHIO
MHKPOOPTaHU3MOB Ha CeJIEKTUBHBIX U AuddepeHIMaibHO-4MarHOCTUYEeCKUX TUTAaTeNbHBIX Cpefiax pU CTPOroM
COOJIIOZIEHUHN CAaHUTAPHO-TUTMEHUYECKUX U 3THYECKUX HOPM. [IpoBefEéHHBIA aHA/IU3 MOKasaJ, YTO y KEHIUH
repOHTOJIOTHYECKOTO BO3PACTa IMPOUCXOAAT BbIpAKEHHble H3MEHEHMs B COCTaBe KHUIIEYHOH MHUKPOGHOTHI,
XapaKTepH3yIolLHecs CHIDKEHUEM KOJIMYeCTBa IpeCTaBUTe el HOPMaJbHON 061MraTHOH GJiophl M yBeJIMYeHHEM
JIOJIM YCIOBHO-NIaTOT€HHBIX MUKPOOPTraHU3MOB, @ TAKXKe JPOACKeNoA00HbIX I'pr60oB posa Candida. Y 6o/pinHCTBA
06C/ie/JOBaHHBIX BBISIBJEHbl NPU3HAKU AUCOMOTHYecKUX HapyuwieHu# [-II cTemeHu, 4To CBHUJETEJbCTBYET O
CHMKEHUH KOJIOHU3ALMOHHOH pe3UCTEeHTHOCTH KUILIeYHHKA. YBeJIMUeHHe coJlep:kaHus rpu6oB posa Candida B psaje
c/ly4yaeB NpeBblIaIo pedepeHTHbIE 3HAUYEHHUS], YTO yKa3blBaeT Ha TEHJEHIMIO K KaHJUJ03HOH TpaHcopMaluu
MUKpO6HoOILleHO3a. BblfiB/IeHHble U3MEHEeHUs OTPaKaloT HapylleHHe MUKpPOGHOrO0 roMeocTasa, 06yc/0BJIeHHOe
COBOKYITHBIM BO3/I€e1ICTBHEM BO3PACTHBIX GU3UO0IOTMUECKUX U META00JINYECKUX PAKTOPOB, a TAKKe 0COOEHHOCTEH
nuTaHus. [losydeHHbIe pe3y/bTaThl MOATBEPXKAAIOT, YTO KHIIEYHass MUKpodJopa sIBASETCH YYBCTBUTEJbHBIM
WH/JMKAaTOPOM TMPOIIECCOB CTAapeHHUs OpraHu3Ma M MOXKeT paccMaTpUBaTbCs KaK BaXKHBIM OGHOMapkep
BO3PacTHBIX TpaHcpopMalMi U OOILEro COCTOSIHUS 3/10pOBbSl JKEHIHMH IOXXUJOTO U CTapyecKoro Bo3pacTa
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