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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Over the past decades, the problem of cognitive impairment 
has confidently held one of the leading places in modern 
clinical medicine. This is especially true for the older age 
group. Moreover, the main cause of impaired functioning of 
higher cortical functions is Alzheimer’s disease [3]. Cogni-
tive impairment and dementia are currently among the most 
common causes of disability among patients of different ages. 
According to the WHO, there are currently 47 million demen-
tia patients worldwide. This number will reach 75 million by 
2030 and will almost triple by 2050 [31].

Analysis of literature on Alzheimer’s disease pathogenesis 
has shown that the most common cause of cognitive impairment 
was mixed (vascular-neurodegenerative) brain lesions. One of 
the generally accepted hypotheses for the development of Al-
zheimer’s disease is the amyloid hypothesis, according to which 
the cascade of the neurodegenerative process is triggered by a 
violation of the metabolism of the amyloid precursor protein 
(APP). A key link in this cascade is the formation and deposi-
tion of amyloid plaques in the brain parenchyma. In health, 
APP is cleaved by the enzyme alpha-secretase into polypep-
tides of equal size, which are not pathogenic, i.e., do not tend 
to aggregate. In early-onset genetically determined Alzheim-
er’s disease, the process of cleavage of APP by α-secretase is 
disrupted. Cleavage of APP by β-secretase enzyme leads to 
the formation of an insoluble membrane protein with a higher 
molecular weight, the destruction of which by γ-secretase, in 
turn, leads to the formation of an abnormal isoform of amy-
loid protein (Aβ-42). Aβ-42 accumulates in the brain, lead-
ing to the formation of extracellular aggregates—amyloid 
plaques—and triggering a cascade of pathological processes 
leading to the development of neurofibrillary tangles and the 
progression of Alzheimer’s disease [4].

The fate of amyloid protein in the brain is variable: it can ag-
gregate and be deposited in the form of amyloid plaques, thereby 
disrupting the interaction between neurons and neurotransmitter 
transmission, which, in turn, causes cognitive deficits; can be 
utilized by cleavage by proteolytic enzymes such as neprily-
sin [15], chaperone molecules [16], lysosome and proteasome 
enzymes [7,21]. A small part of the protein can be excreted 
through the blood-brain barrier by interaction with the receptor-
binding protein of low-density lipoproteins (LRP1) [34], as well 
as deposited in the walls of cerebral arteries of various sizes, 
leading to the formation of amyloid angiopathy, changing the 
architectonics of the vascular wall with the formation of fibri-
noid necrosis, hyaline degeneration of vessels with obliteration 
of their lumen [27]. These changes are the initial mechanism of 
hypoxic-ischemic brain damage in Alzheimer’s disease patients 
and the development of mixed dementia.

Over the past ten years, many researchers have found a link 
between gastrointestinal pathology and mental and neurologi-
cal diseases such as depression, anxiety, autism, schizophrenia, 
and neurodegenerative disorders [24, 30]. Many scientists are 
skeptical about such studies since the complexity of interactions 
in a system called the gut-brain axis does not yet yield sufficient 
results for definitive conclusions about the molecular mecha-
nisms of these interactions. However, the interest in such studies 
is steadily growing.

The main components of the microbiota-gut-brain axis are the 
central nervous system (CNS), neuroendocrine and neuroim-
mune systems, the sympathetic and parasympathetic autonomic 
nervous system, the intestinal nervous system, and, of course, 
the intestinal microbiota. These components interact with each 
other to form a complex multifactorial network. Through this 
network, signals from the brain can influence the motor, sensory 
and secretory activity of the intestine, and vice versa, visceral 
signals from the intestine, mediated by the microbiota, affect the 
brain function [23].

The classic signaling pathway of the intestinal microbiome 
and the CNS functions through the regulatory mechanisms of 
nutrition and satiety. Changes in diet can affect the availabil-
ity of various nutrients for the intestinal microflora and, conse-
quently, their qualitative and quantitative composition [30, 1]. 
It is known that the brain and, in particular, the hypothalamus, 
plays a key role in the regulation of energy metabolism and food 
intake. The hypothalamic-pituitary tract and brainstem are the 
main centers of the brain that control appetite. The gastrointes-
tinal tract is closely connected with the hypothalamic-pituitary 
system through neuroendocrine and sensory signals from the 
intestine, in which peptides that control the brain’s response are 
released. Food intake initiates a cascade of neural and hormonal 
responses that trigger a central nervous system response. The 
signal from mechanoreceptors is transmitted through afferent nerve 
impulses to the vagus nerve and the dorsal nucleus of the solitary 
tract, the neurons of which coordinate the motility of the gastrointes-
tinal tract. The projections from the nuclei of the solitary tract enter 
the viscerosensory zone of the thalamus. Signals from the intestine 
are also critical for appetite control and energy balance regulation, 
glucose homeostasis, and fat metabolism. The intestinal microbiota 
can be considered an important element of the endocrine system. It 
carries out the enzymatic transformation of complex steroid com-
pounds and nitrogen derivatives (the latter enter the body with food 
or are formed as a result of hydrolysis in the stomach or intestines 
by pancreatic enzymes) classified as prohormones. Food consump-
tion induces the synthesis of various hormones in the intestine that 
stimulate (ghrelin) or suppress appetite (peptide-like glucagon, 
cholecystokinin, tyrosine-tyrosine peptide, pancreatic polypeptide, 
and oxyntomodulin). The binding of hormones to receptors in the 
hypothalamus leads to the synthesis of orexigenic or anorexigenic 
peptides [8].

The microbiota begins influencing the body from the moment 
of birth. External ascending signals from the intestinal microflo-
ra are important for early postnatal programming and brain de-
velopment [10]. Heijtz et al. [11] established that colonization of 
intestinal microflora was essential for postnatal human brain de-
velopment and mental health. During intrauterine development 
of the fetus, the brain forms at an increased rate. By the time of 
birth, the brain reaches full formation in terms of neurons, but 
the brain’s development does not stop after birth [10]. One of 
the central mechanisms of interaction of the intestinal microflora 
and the CNS is the influence on the hypothalamic-pituitary-ad-
renal (HPA) system. Intestinal bacteria affect the functioning of 
the brain by modulating this axis. It has been shown that postna-
tal microbial colonization largely determined the development 
of the hypothalamic-pituitary-adrenal axis [25].
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The intestinal microbiota can produce dopamine and its precur-
sors from food substrates, and almost half of the dopamine in the 
body is produced in the gastrointestinal tract [29]. The microbiota 
also produces acetylcholine, serotonin, norepinephrine, and other 
biologically active substances [20, 29]. Another interesting fact is 
that some microbiota representatives of the macroorganism can ac-
tivate glutamate receptors, which, in turn, are involved in the regu-
lation of synaptic plasticity and cognitive functions [18]. 

The intestinal microbiota of the human body has multifactori-
al effects on homeostasis. The study of the microbiota functions 
in the human digestive tract and conditions leading to a violation 
of the microbiota’s qualitative and quantitative composition is a 
challenging task. Its successful solution can lead to completely 
new therapeutic and preventive medicine strategies, the justified 
prescription of various drugs that positively affect microbioce-
nosis and human health in general.

The study aimed to assess the qualitative and quantitative com-
position of the intestinal microflora in Alzheimer’s disease patients.

Material and methods. The intestinal microbiota was studied 
in Alzheimer’s disease patients (n=37) aged 69±0.5 years. The 
qualitative and quantitative composition of microbiota was stud-
ied using the microbiological research method [6]; identifica-
tion of microorganisms was carried out according to the scheme 
given in Bergey’s Manual of Systematic Bacteriology [9]. 

The study included older adults (n 21) aged 72±0.3 years 
without Alzheimer’s disease, diabetes mellitus, infectious pa-
thologies as a control group (reference group) to compare all 
the studied parameters. The procedure for examining these in-
dividuals was following the standards of the ethics committee.

Adhesive properties of Bifidumbacterium spp. and Lactoba-
cillus spp. were determined by the method of V. I. Brilis et al. 
[2]. The results were statistically processed using the Statistica 
6.1 software package using the parametric Student’s t-test.

Results and discussion. Analyzing the results of microbio-
logical examination of feces of Alzheimer’s disease patients, we 
found that 100% of the examined patients had various degrees of 
manifestation of qualitative and quantitative dysbiotic changes 
in the intestines: grade 1 dysbiosis was observed in 32.4±0.03% 
of cases; grade 2 – in 27.0±0.02% and grade 3 – in 40.6±0.04%.

According to the latest intestinal dysbiosis trends, a clinical and 
laboratory syndrome is understood as associated with changes in 
the qualitative and/or quantitative composition of the intestinal mi-
crobiota followed by the development of metabolic and immuno-
logical changes that lead to gastrointestinal disorders [32].

It should be noted that grade 1 dysbiotic disorders of the intes-
tinal microbiota in Alzheimer’s disease patients in 75.0±0.01% 
of cases were latent, compensated, which was characterized by 
insignificant quantitative changes in facultative aerobic and in-
digenous (Bifidumbacterium spp., Lactobacillus spp.) part of the 
intestinal microbiota, and the absence of intestinal dysfunctions 
according to the medical history. Other patients in this group 
(25.0±0.02%) had a history of intestinal dysfunction, which 
manifested itself in the form of infrequent diarrhea.

In patients with grade 2 dysbiosis (27.0±0.02%), subcom-
pensated forms of dysbiotic disorders in the intestinal micro-
biota were recorded: qualitative changes (in parallel with quan-
titative ones) in the Escherichia coli population were observed 
(compared with the indicators of the reference group), namely, 
significant (p˂0.05) increase in the degree of Escherichia coli 
colonization with low enzymatic activity (up to 7–10% of the 
total amount of E. coli) and a significant decrease (p˂0.05) in 
the degree of colonization of the intestine with Escherichia coli 
with normal enzymatic activity up to lg 5.69 CFU/g. In addition 

to these changes in the intestinal microbiota of these patients, 
a significant (p˂0.05) increase in the degree of colonization of 
the intestine with pathobionts (opportunistic microorganisms) of 
the Enterobacteriaceae family was observed: Klebsiella spp. up 
to lg 5.7 CFU/g (lg 4.0 CFU/g in the reference group); Proteus 
spp. up to lg 4.69 CFU/g (the reference group – ≤ lg 4.0 CFU/g); 
Cirtobacter spp. up to lg 4.47 CFU/g (the reference group – ≤ lg 
3.0 CFU/g); in 60.0±0.02% of patients in this group, hemolytic 
species of staphylococci – Staphylococcus aureus were isolated 
in the amount of lg 3.0 – lg 4.69 CFU/g (reference group 0 – ˂ 
log 2.0 CFU/g). All patients in this group had a history of gas-
trointestinal disorders.

A decompensated nature of dysbiotic disorders was observed 
in 40.6±0.04% cases with Alzheimer’s disease patients, accord-
ing to the results of the microbiological study. Such patients had 
a significant (p ˂ 0.05), compared with the reference group, de-
crease in the degree of colonization of the intestine with obligate 
anaerobic pathobionts – Bacteroides spp., Fusobacterium spp., 
Peptostreptococcus spp. Moreover, these indicators were 2 – 
3.5 times lower than those of the reference group. It should be 
noted that 66.7±0.04% of patients in this group had a significant 
(p˂0.05) increase in the degree of intestinal colonization with 
Clostridium spp., namely C. difficile up to lg 6.47 CFU/g (the 
reference group – ≤ lg 5.0 CFU/g). The intestinal microbiota in 
patients of this group was characterized by a sharp qualitative 
and quantitative (p˂0.05) decrease in Escherichia coli with nor-
mal enzymatic activity up to lg 4.3 CFU/g (reference group – lg 
7.0 – lg 8.0 CFU/g) and quantitative dominance of pathobionts: 
Klebsiella spp.; Proteus spp.; Cirtobacter spp.; Enterococcus 
spp., S. aureus, Morganella spp., Providencia spp., Hafnia spp., 
Candida spp. – the total indicator was more than lg 8.47 CFU/g 
(the total indicator in the reference group was lg 7.0 CFU/g), and 
in 40.0±00.4% of the examined patients of this group, the intes-
tinal microbiota contained Pseudomonas spp. (lg 4.54 CFU/g).

When studying the composition of the indigenous microbiota 
represented by obligate anaerobic bacteria – Bifidumbacterium 
spp. and aerotolerant anaerobes – Lactobacillus spp., which are 
representatives of the parietal microbiota and protect the mucous 
membrane from excessive colonization by potential pathogens, 
it was found that their quantitative composition was significant-
ly lower (p <0.05) compared to the reference group. Moreover, 
the lowest quantitative indicators of Lactobacillus spp. were ob-
served in patients with decompensated form lg 4.48 CFU/g, and 
Bifidumbacterium spp. – in patients with subcompensated form 
of dysbiosis (lg 3.7 CFU/g). 

It should be noted that the international classification of dis-
eases, tenth revision, does not contain independent nosological 
units – “dysbacteriosis” (“dysbiosis”) and “bacterial overgrowth 
syndrome”. However, given the fact that patients with subcom-
pensated and decompensated forms of dysbiotic disorders of the 
intestinal microbiota have a significant decrease (p˂0.05) in the 
quantitative composition of Bifidumbacterium spp. and Lactoba-
cillus spp. against the background of qualitative and quantitative 
“shifts” in the composition of the opportunistic microbiota. This 
violation may be critical and, in our opinion, should be studied.

This is because pathogenic microorganisms and pathobionts 
of the gastrointestinal tract in health are under the control of 
the microorganism’s immune system and the symbiotic micro-
biota. However, sometimes there is an increase in the number of 
pathogens and pathobionts and/or an increase in their metabolic 
activity, which can be associated with some diseases: diabetes 
mellitus, metabolic syndrome, obesity, autoimmune diseases, 
depression, some stress-induced and neurodegenerative diseas-
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es, etc. [12,14]. Molecules of the walls of microorganisms, for 
example, lipopolysaccharides and amyloids, constantly activate 
the body’s immune system, i.e., the macroorganism is under 
constant pressure from the products of microorganisms. More-
over, with age, when the permeability of the blood-brain barrier 
and the gastrointestinal tract barrier is disturbed, the destructive 
consequences of this pressure only increase [22].

Alzheimer’s disease is characterized by an increased level of 
chronic inflammatory reactions. Activated microglia is a potent 
neuropathological stimulant leading to persistent inflammation in 
the brain [14,28]. These progressive pro-inflammatory and neuro-
degenerative processes are presumably stimulated by an abnormal 
response of the immune system [19], which, in turn, can be caused 
by acute or chronic infection, and by various products of the host 
microbiota [33], including intestinal pathobionts, which, under cer-
tain conditions, can cause etiopathogenesis. 

There is evidence that most of the products and cell wall com-
ponents secreted by the microbiota are a huge class of strong 
proinflammatory activators of the immune system, which can 
cause the release of proinflammatory cytokines, complement 
proteins, and activate microglia in the central nervous system 
of the host organism [33]. Pathogenic exposure to the micro-
biota can increase the gastrointestinal tract’s permeability [17] 
and the blood-brain barrier [33], which also increases amyloid 
and other types of inflammatory reactions in the central nervous 
system. Violation of the blood-brain barrier’s permeability may 
underlie the pathogenesis of such neurodegenerative diseases as 
Alzheimer’s disease [28] and other diseases.

Analyzing the above information, it should be noted that the 
identified qualitative and quantitative changes in the composi-
tion of intestinal microbiota in Alzheimer’s disease patients are 
serious and combined. An increase in the degree of intestinal con-
tamination with conditionally pathogenic microorganisms against 
the background of a decrease in colonization resistance caused by 
Lactobacillus spp. and Bifidumbacterium spp. can complicate the 
course of Alzheimer’s disease. Moreover, some pathobionts can 
cause other concomitant pathologies, for example, the fact that 
66.7±0.04% of patients with a decompensated form of dysbiosis 
had a significant (p˂0.05) increase in the degree of colonization 
of the intestine with C. difficile up to lg 6, 47 CFU/g against the 
background of a critical decrease in Lactobacillus spp. can lead 
to exacerbation of existing or the formation of ulcerative colitis 
caused by C. difficile (a history of ulcerative colitis was detected in 
26.7±0.04% of patients in this group).

Considering the fact that the intestinal microbiota of patients 
with Alzheimer’s disease showed a decrease in Lactobacillus 
spp., we studied the adhesive properties of isolates of these bac-
terial strains. Such in vitro tests were carried out in the aspect 
that the ability of microorganisms to take root in the gastroin-
testinal tract, creating an antagonistic effect against pathobi-
onts, at the initial stage of colonization is due precisely to their 
adhesive properties. It was found that among all Lactobacillus 
spp. isolates 28.9±3.2% of the strains had low adhesive activity, 
49.5±4.7% – average, and 21.6±5.3% – high adhesive activity. 

Therefore, reducing the inflammatory response [26] and dys-
biotic disorders of the intestinal microbiota can be an additional 
therapeutic method to manage Alzheimer’s disease.

Probiotics, which include lactobacilli, are most often used to 
correct dysbiotic conditions [13]. It should be noted that the in-
dicators of adhesive activity of Lactobacillus spp. isolates in the 
conditions of repeated micro-aeration on defatted milk [5] were 
higher by an average of 1.2 times (P <0.05), which may be a 
promising area in the development of personalized autobiotics 

for the correction of dysbiotic intestinal disorders in Alzheim-
er’s disease and the creation of a bio-bank of cultures.

Conclusion.
1. Based on the data obtained during the microbiological study 

of the intestinal microbiota in Alzheimer’s disease patients, var-
ious degrees of qualitative and quantitative dysbiotic changes 
in the intestines were revealed: in 32.4±0.03% of cases, grade 
1 dysbacteriosis (latent form) was observed; in 27.0±0.02% – 
grade 2 (subcompensated dysbiosis) and in 40.6±0.04% – grade 
3 (decompensated dysbiosis).

2. When studying the qualitative and quantitative composition 
of Bifidumbacterium spp. and Lactobacillus spp., as the main 
representatives of parietal microbiota and antagonists of coloni-
zation by potential pathogens and pathobionts, it was found that 
their quantitative composition was significantly lower (p<0.05) 
compared to the indicators of the reference group: the lowest 
quantitative indicators of Lactobacillus spp. were observed in 
patients with a decompensated form of dysbiosis lg 4.48 CFU/g, 
and Bifidumbacterium spp. – in patients with a subcompensated 
form of dysbiosis (lg 3.7 CFU/g).

3. Among all Lactobacillus spp. isolates from patients with Al-
zheimer’s disease, 28.9±3.2% of the strains had low adhesive activ-
ity, 49.5±4.7% – average, and 21.6±5.3% – high adhesive activity. 

4. Indicators of adhesive activity of Lactobacillus spp. isolates 
at repeated cultivation on defatted milk under micro-aeration 
conditions were 1.2 times higher on average (p<0.05), which 
may be a promising area in the development of personalized au-
tobiotics for the correction of intestinal dysbiotic disorders in 
Alzheimer’s disease.
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SUMMARY 

INTESTINAL MICROBIOTA IN ALZHEIMER’S DIS-
EASE

Ivakhniuk T., Ivakhniuk Yu.

Sumy State University, Medical Institute, Sumy, Ukraine

The study aimed to assess the qualitative and quantitative com-
position of the intestinal microflora in Alzheimer’s disease patients.

The paper presents the data obtained from a microbiological 
study of the intestinal microflora in Alzheimer’s disease patients 
(n=37) aged 69±0.5 years. The analysis of the microbiological 
study of the feces of Alzheimer’s disease patients found that the 
intestinal microflora of such patients had both qualitative and 
quantitative dysbiotic changes of various degrees of manifesta-
tion. The composition of the intestinal microflora of these pa-
tients showed a significant decrease in Bifidumbacterium spp. 
and Lactobacillus spp.: the lowest quantitative indicators of 
Lactobacillus spp. were observed in patients with a decompen-
sated form of dysbiosis lg 4.48 CFU/g, and Bifidumbacterium 
spp. – in patients with a subcompensated form of dysbiosis (lg 
3.7 CFU/g). Indicators of adhesive activity of Lactobacillus spp. 
isolates from Alzheimer’s disease patients in the conditions of 
micro-aeration on defatted milk were higher by an average of 
1.2 times (P <0.05), which can be used in the development of 
additional therapeutic strategies – autobiotic therapy, which has 
a positive effect both on the microbiocenosis and the state of 
patients with Alzheimer’s disease. 

Keywords: Alzheimer’s disease, intestinal microflora, amy-
loid inflammation, autobiotic therapy.

РЕЗЮМЕ

МИКРОБИОТА КИШЕЧНИКА ПРИ БОЛЕЗНИ АЛЬЦ-
ГЕЙМЕРА

Ивахнюк Т.В., Ивахнюк Ю.П.

Сумской государсвенный унверситет, медицинский инсти-
тут, Украина

Цель исследования – оценка качественного и количе-
ственного состава микрофлоры кишечника у пациентов с 
болезнью Альцгеймера.
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В статье изложены данные, полученные в результате ми-
кробиологического исследования состояния микрофлоры 
кишечника у пациентов с болезнью Альцгеймера (n=37) в 
возрасте 69±0,5 лет. Анализ данных микробиологического 
исследования испражнений пациентов с болезнью Альц-
геймера выявил, что в микрофлоре кишечника пациентов 
присутствуют как качественные, так и количественные 
дисбиотические изменения различной степени. В со-
ставе микрофлоры кишечника выявлено достоверное 
снижение степени обсеменения Bifidumbacterium spp. и 
Lactobacillus spp.: наиболее низкие количественные по-

казатели Lactobacillus spp. зарегистрированы у пациентов 
с декомпенсированной формой дисбиоза lg 4,48 КОЕ/г, а 
Bifidumbacteium spp. - у пациентов с субкомпенсирован-
ной формой дисбиоза (lg 3,7 КОЕ/г). Показатели адгезив-
ной активности изолятов Lactobacillus spp. в условиях 
микроаэрации на обезжиренном молоке были выше, в 
среднем, в 1,2 раза (р<0,05), что может быть использова-
но в разработке дополнительных терапевтических стра-
тегий, оказывающих позитивное влияние не только на 
микробиоценоз, но и на состояние пациентов с болезнью 
Альцгеймера. 

reziume

nawlavis mikrobiota alcheimeris daavadebis dros

t.ivaxniuki, iu.ivaxniuki

sumis saxelmwifo universiteti, samedicino instituti, ukraina 
 
kvlevis mizans warmoadgenda nawlavis mikro-

floris Semadgenlobis Tvisobrivi da raode-
nobrivi Sefaseba pacientebSi alcheimeris da-
avadebiT.
statiaSi warmodgenilia monacemebi, miRebuli 

alcheimeris daavadebiT (n=37), 69±0,5 asakis paci-
entebis nawlavis mikrofloris mdgomareobis mi-
krobiologiuri kvleviT. pacientebis nawlavebis 
gamonayofis mikrobiologiuri kvlevis Sedegebis 
analizma gamoavlina pacientebis nawlavebis mi-
krofloraSi arsebuli sxvadasxva xarisxis ro-
gorc Tvisobrivi, aseve, raodenobrivi disbiotu-
ri cvlilebebi. mikrofloris SemadgenlobaSi 
gamovlinda, aseve Bifidumbacterium spp.- da Lactobacil-

lus spp.-iT moTesvianobis xarisxis sarwmuno 
Semcireba: Lactobacillus spp -is yvelaze dabali ra-
odenobrivi maCveneblebi daregistrirda pacien-
tebSi disbiozis dekompensirebuli formiT - lg 
4,48 kwe/g, xolo Bifidumbacterium spp.- is – pacien-
tebSi disbiozis subkompensirebuli formiT - lg 
3,7 kwe/g. Lactobacillus spp –is izolatebis adheziuri 
aqtivobis maCveneblebi mikroaeraciis pirobebSi 
gaucximovnebul rZeze iyo, saSualod, 1,2-jer meti 
(р<0,05), rac SesaZloa gamoyenebuli iyos damate-
biTi Terapiuli strategiebis SemuSavebisaTvis, 
romelic dadebiT gavlenas moaxdens aramarto 
mikrobiocenozze, aramed alcheimeris daavadebis 
mqone pacientebis mdgomareobaze.

ACTION OF SIMVASTATIN IN IMPROVING COGNITIVE FUNCTIONS IN VASCULAR DEMENTIA 

Lazashvili T., Silagadze T., Kapetivadze V., Tabukashvili R., Maglapheridze Z., Kuparadze M. 

Tbilisi State Medical University, Department of Internal Disease of Propedeutics, Georgia

Dementia is a topical issue in the modern world, including 
Georgia. Statistically, the number of cases is increasing every 
year, with 2018 as many as 35 million people worldwide suf-
fering from the disease. There were 805 cases of dementia in 
Georgia in 2014. Since then, these data have been increasing 
every year, and as of 2017, there have been 1,600 cases of de-
mentia. 70% of these syndromes are caused by Alzheimer’s 
disease, and 30% by vascular and other dementia [1]. More at-
tention has been paid to such a sharp increase in statistical data. 
According to the WHO experts, a significant problem for older 
people is CNS disorders, in particular dementia [2,5,6], which 
is prevalent among individuals aged 75 and above, around 11.2- 
17.4%. Cardiovascular diseases are the second most common 
cause of dementia [7]. Vascular dementia encompasses a wide 
range of disorders and is diverse in both morphological sub-
strates as well as pathophysiological mechanisms and clinical 
manifestations. The main forms of the disease are multi-infarct 

dementia, dementia caused by local infarcts of cognitive func-
tion zones, multi-infarct, brain hypoperfusion and haemorrhage 
[9]. Despite such morphological and pathochemical polymor-
phisms, the clinical picture of vascular dementia along with 
cognitive disorders is presented with certain neurological symp-
toms (paresis, static and coordination disorders, etc.). It is also 
noteworthy that the cerebral arteriosclerosis is among the most 
important pathophysiological mechanisms, which develops as a 
result of micro-atheromatosis and lipohyalinosis of the vascular 
wall and eventually leads to vascular remodelling, hypoperfu-
sion and white matter damage to the brain. Disease risk factors 
include arterial hypertension, dyslipidemia, diabetes mellitus, 
ischemic heart disease, malformations, arrhythmias and more. A 
correlation is often observed between the listed diseases, which 
further worsens the prognosis. For instance, A number of studies 
have established a direct link between blood pressure levels and 
blood lipid concentrations, impaired lipid metabolism is consid-


