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Annotestor. In the microbiological study of the intestinal micraflora of the patierts with
Alzheimer = disaase colonization resistancs disovdars qf the mucous membrane of the iestines
brve besn revealed: forming of the multicomponst associations, comaiming veast fumsi and
opportumistc pathogenic bactsvia (4. 7% of all strains weve chovactevized by the high level
of their adheszive asrivigg) Dhshiotic disorders qf the imrastinal miergflora of the patiewrs with
Alzheimer = dizeaze wers followsd by muthensically Iove (p <0.03) guamtitarive indicer of ths
indigenous microbiofa content: Lactobarilluz spp. 445+ 0.1 5z CFLVg againzt the backgrownd
gf the Il dvzbioziz degree; Bifidumbacteium spp. 3.7 = 0 2g CFLVg p — IT dyshiosiz degres.
It vitro teses of Lactobaciller spp. and Bifidiombacteium spp., isolated from the patients with
Alzheimer = dizease, have not revealed any sivain with a Wgh dsgree of adhesion and the high
"5+ "leval of amtagomistic ectivily, concerning oppertunistic climical strairs gf E.coli
Puudgariz, K prsumoniae., isolated in the clinically signficant concentration.
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Introduction. In the medical science neurology and microbiology have substantially
developed on accurate paralle]l trajectories, interacting cnly i pathelogical sitations,
when there was a direct infection of the central nervous system However, in the last
decade there was a revolution in biomedicine on understanding that the gut microbiota
(irillions of bacteria, living in the infesfines) plays a key role in the maimtenance of
homepstasiz and in programming of the main systems of the organizm,_ including human
brain as well [1].

The growing volume of researches is concentrated en the coverage of the bidirectional
ways of miemelation between colibacilli and the central nervous system, “microbiota-
gut-brain” interrelation, however this area iz in the initial stage of develcpment [2].
Changes in nucrobiomes, its metabolites and the “gut-brain™ mteraction are connected
with a wide range of diseases, meluding various disorders of brain finctioning. Studying
of 2 microbiome demands the tisht cooperation of doctors with scientists in findamental
sciences and bioinformatics and 13 the most effective when tradificnal disciplinary
barriers between newrclogy, gastroenterclogy and microbiclogy are destroved [1].

The dipestive tract represents an open circwt, which constandly interacts with
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enviromment micreorganisme, generally due to the receipt of food and water The big
area of the mmcous barmier of the digestive tract becomes populated by microorganizms
practically right after the birth of the person, and during the whele life micrebic
asgociations is the major microecolegical fictor for health maintenance [3].

The main phyziclogical fimctions of the normal microflora are: digestive, power and
morphockinetic (epitheliim power zupply, thermal organizm providing, regulation of
the vermicnlar movement of the intestines, differentiztion and regeneration of epithelial
t1ssues of the mueous membrane). The process of digestion can conditicnally be dinded
on actually, that one, camied out by the own enzymes of the organism, and symbiotic
digestion, occurs with direct parficipation of the mfestinal microflora Intestimal
microflora participates in fermentation of the food components, which were not split
earlier, mainly carbohydrates — starch, oligo- and polysacchandes (including cellulose)
and alzo proteins and fats [3].

A zet of expenmental warks are directed to the attempts of the analvais of the ways
of communication between the put and the brain Bacteria of the intestines influence the
central processes through a vaniety of mechanizms. First, the ability of microbicta to
synthesize neurctransmitters (that iz, y-aminobutytic acid, neradrenaline and dopamine)
iz the important commmmication medium. Secondly, microfiora ie of the main value in
activation of the immume system, which can play the mam role in aging, newrologic
dizorderz and neurodepeneration. At last, micreflora synthesizes metabolites, including
short-chain fatty acids, which are necessary for intestines, the mmume system and
potenfially — for the health of the brain [1].

Bezides, the gut microbiota and bran are comnected through the vagus nerve and
through the regulation of the mamn food amine acids, such as tryptophane. Considering a
cloze connection between the gut microkiota and brain, there iz no wonder that colibacilli
play a key role in neurologic and mental diseases [1].

Alzheimer’s disease is the most widespread degenerative disease of the brain. It is
supposed that Alzheimer’s disease has its polietiological character. In case of the early
onset of the illness the major eficlogical factor i3 genetic seventy. Today three pathological
genes, which posession provides 100% rigk of petting Alzheimer’s dizease at the age till
60, are mown. They are: the gene, coding protein — the predecessor of armyloid (the 21=t
chromosome), prezenilin-1 (the 14th chromoseme) and presenilin-2 (the 1st chromoszome).
The senile form of Alzheimer’s disease (the beginning if after the age of 60) iz partially
connected with ancther pathological gene — ancF4 (the 19th chromosome) [4].

Except genetic predispesition, the nisk factors of Alzheimer’s disease is arterizl
hypertenzicn, dizbetes mellitus, abdominal obesity, the lack of B12 vitamin, depression
and cramiocereberal trauma in past history, sedentary life, the low level of education and
intellectual activity [4].

The concept, according to which micreflora can be of great value in Alzheimer's
disease pathophysiclogy 13 not new; and the idea that amyloid, which congestions 13
one of key symptoms of Alzheimer’s disease, can act as an antimicrobic peptide in
the brain, iz an fascinating concept [3]. However, according to Koch's postulate it is
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ethically difficult to prove if there iz an infections reason of neuroinflammation and
neurodegeneration. Like in case of Parkanson’s disease, mtemrelation between intestinal
profeins and brain health there is a specizl attention with understanding that the amyleid-
like proteins can be developed by bacteria, that increases a-zvauclein pathelogy in old
rats and womms [3].

Studving of the biological properties of the opportunisfic microorganisms and
representatives of mdigenous microflora, 1sclated from the mtestines of the patients wath
Alzheimer’s diseasze, became the objective of our research.

Materialz: and methods. During the research the condition of the intestinal
microflora of the patients with Alzheimer’s disease (n = 21) and elderly people — 2
reference group (n= 21) was determined according to methodical mstruetions [6]. The
specific idenfification of bacteria was carried out according to Bergey's determinant
[7]. Studyving of the adhesve actiaty of clmically sipnificant isolates of bacteria was
carried out by VI. Brilis technique and coauthors. [E]. The level of adheziveness of
the studied bacteria was estimated, proceeding from adhesion index of microorganisms
{ATW). In particular, the microcrganisms, which were non-adhesive had ATV <1.73, the
low-adhesive — ATV from 1.76 to 2.3, medinm-sdhezive — from 251 to 4.0 and high-
adhesive — when [AM = 41 units.

For studymg of the adhesive ability of Candida veast fung: the model of the buccal
epithelinm with creation of the following conditions was chosen: the temperature of 37
"C. the comtact eprtheliim of the oral cavity ef healthy people, pH of the culfure medium
— Sabourand dextrose agar, adhesion to the buccal epithelium for all strains was camied
cutat pH 7, 0.

The antagemistic activity of Lactobacilluz epp. and Bifidumbacteium spp. izolates
relatively fo clinical isolates of opportunistic pathopenic bacteria (Eschenchia coli,
P‘mtalsmlgms Elebziella pneumeniae) was carmied out by the method of perpendicular
strokes (delaved antagonizm).

Statistical processing of the obtained results was carried out by means of the
Statiztica 6.1 software packape with the uze of parametrical Student’s t-test.

Rezults and discossion. After obtaming results of the microbiological research
of intestinal microflora all the patients with Alzheimer's dizeaze were divided into 3
groups: 38.1 = 0004% of the examined patients had dysbacteriosis of the I degree (1
group); 28.6 = 0.03% - the IT degree (the 2nd group) and 333 = 0.03% — the [I] degree
(the 3rd group).

Dryshiotic shifts of the I degree, as a part of the ntestinal microflora of the patients
with Alzheimer’s disease (the first group) in 75.0 £ 0.1%% of cases had their latent,
compensated character, which was characterized by minor quantitative changes m
optional and anaerobic and the indigencus (bifide-, lactoflora) parts of the intestinal
microflora and also an absence of the intestinal dyvsfunctions according to the anammnesis.
In other patients of this group (25.0 = 0.1%%) n past history the mtestinal dysfimction,
which waz showmn in the form of diarthea, was registered.

The patients of the 2nd group with the I degree of dyvsbiotic changes (28.6 = 0.03%)
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showed the subcompenszated form of dysbiotic dizorders, which was characterized Ty
the quantrtative and qualitative changes of Escherichia cohi population (in comparizon
with the indices of the reference group), namely the quantitative increaze in Escherichia
coli with the low enzymatic activity (up to 7-10% of the total number of E. coli) and
arehab]edem‘ease(p*iﬂﬂj),mcompmmn“ﬂthemhm of the reference group,
Ezcherichia coli population degree of the intestines with the normal enzymatic activity
to 3.7 151g CFU/g.

33.3 £ 0.03%: of the patients of the 3rd group (decompensation form of dyshiesiz)
showed a reliable decrease in the degres of obligate anaerobic bacteria population in
the intestines — Bactercides spp., Fusobacterinm spp., Peptostreptococcus spp., (p <
0.03), in companson with the mdices of the reference group and theze indices were
2 - 3.5 times lower than the indices of the reference group. It should be noted that in
71.4 = 0.02% of such patients a reliable increase (p = 0.03) in the population degres of
Clostridnum spp_, in the intestines, namely C. difficile up to & 1g CFU/g (the index of the
reference group iz Ig 3 CFU/g.) was registered. Besides, in the patients of the 3rd group
the intestinal microfiora was charactenized by 2 sharp qualitative and quantitative (<
0.05) reduction of Escherichia coli population degree with the normal enzymatic activity
to 4.2 1g CFUlg (the mdmnftherafummm?ﬂlgcmg}andthequanhﬁm'e
prevalence of epportunistic microorganizms: Klebziella spp.; Proteus spp.; Cirtobacter
spp-; Enterococcus spp., 5. aursus, Morganella spp., Providencia spp., Hafnia =pp.,
Candida spp. — the total population index was > 9 lg CFU./g (the total exponent of the
population of the intestines of people of the reference proup was 4-4.5 1g CFU/g).

An important role in formation of biocenozes of a human body belongs to
nppu[tu.mshcmlﬂnomamm which zpecify amﬂsﬂmblepaﬂ of the normal microflora
of the organizm. Performing various finctions, these microorzanizms are quite often
capable to cause vanous patholepical processes not only m the biotopes, ut alse
other organs and systems. It is kmown that the representatives of the normal microflora,
possessing certain mechanisms of adaptation, are capable to cause diseases against the
background of the mwmmmity decrease. In this regard they can be called opportunistic;
gpproaches to smdving of the factors of colomization have to be simnlar to those ones,
when studving the comesponding factors in pathogeme bactena [9].

The value of adhesive characteristics of the bacteria for a macroorganizm can be
considered from two posifions. On the one hand the adhesive potential of the indigenous
microflora iz one of the factors of realization of colonization resistance of the mucous
membrane of the mtestines and prevention of joming of pathopenic mieTcorzamizme to
the receptors of the mucous membrane. On the other hand, in eaze of development of
dvzbiotic disorders the adhestve properties of the opportmistic microfiora are considered
asapaihngs_mmh factor, as they allow the microbes to be fastened up on the surface of
the skin, mucous membrane and to colomize thiz bictope, reaching a certain population
level [10-11].

The results of specifying the indices of Lactobacillus spp. (W = 41) and
Bifidumbactenium spp. (N = 33) adhesion to erythrocytes of blood 0 (1) of the blood
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type. 1zolated from the patients with a different depree of dysbiofic changes showed that
there were no any strain with a high adhezion degree (Tzb. 1)
Tabis 1
Distribution of the cultures of indigenous microflora, izolated from the
intestines of the patients with Alzheimer’s disease, according to their adhesive

properties
Adhesion degree
: . 5 mediom- : .
Studiad straing low-adhesive adheeive high-adhesive
The number of strains (&)
Lactobacillus spp. {n=41) 65,9 341 0
Bifidumbactarium spp. (n= 33} 424 57, 0

In the patients with Alzheimer s dizease against the background of various disorders
of colonization resistance of the mucous membrane of the infestines, which 15 mediated
by the representatives of the mdigenous microflora, formation of the mmlticomponent
associations are observed. They consist of veast fungi and oppertunistic pathogenic
bacteria and are evident in clinically-significant quanfities (the population degree
authentically (p < 0, 05) was higher m companson with the same indices of the patients
of the reference group. The resultz of determination of the adhesive propertiez of the
studied strams of opportumistic microorgamsms are shown m table 2.

The analysis of the results of the study onﬂlequauhtam'e]evelnfuppmmmsuc
microfiora has showed that the population degree of such microorganisms in the intestines
was higher in the patients of the 3rd group in comparizon with the 2nd one. 8o, in the
intestines of the patients of the 2nd group the population degree of the reprme:nlaﬁves
of the opportunistic microcrganisms averaged 5.7 lg CFUVg (from 3 fo 7 1g), and the
patients of the 3rd group had 7.7 lg CFU/g (from 3.5 to 10 1g), despite a high share in
the population of strains with the high and medim adhesion ability (tab. 2). At the same
time the content of Lactobacillus spp. and Bifidumbacteium spp. authentically decreased
(p <0.03) m comparison with the indices of the reference group. So, the population
degree of Lactobacillus spp. In the intestines of the patients with Alzheimer’s dizease
and with the I dvshiosis degree made 4 48 = 0.15 1z CFU/z, and Bifidumbacteium spp.
— the patients with the I dmbmmsdfgme— 37021z CFU/e.

In particular, the average AIM values of the “intestinal” isclates of the indigenous
micrefiora was following: Lactobacillus spp . 1zolated from the patients with Alzhemmer™s
dizeaze, having the medium adhesive potential (AIM value = 3.61 = 0.05 bact./er), wers
1zclated from the patients with I and IT degree of dyzbictic changes of the intestines;
clinical Lactobacillus spp., isolates with the low adhesive activity {AIM value = 1.93
= 0.03 bact./er),were izolated from the patients wath the IIT mtestinal dysbios degres.
Climical Bifidumbacterium spp. izolates. which had their low adhesive activity (ATM
value = 2.12 + 0.03 bact./er), were izolated from the patients with I and IT depree of
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dyshiotic changes of the intestines.
Table 1
Distribution of the clinically significant strains of opportunistic
microorganizms, izolated from the intestines of the patients with Alzheimer's
dizeaze with their adhesive properties

Adhesion desree

the average ATK

o - : . (adhesion index

e adhasive adhezive adﬁ'e ofn:l:lg;:-)lgan—
(em)

the normber of strains (%3)

T T T 0 B3 971 46204
mj ‘E;EE o 0 50 75,0 43:03
e —— 0 77 27 39203
Cirtohacter mp. (0="9) T 2 6.7 37202
N p—— 0 Y 56 37203
T ————— T o D 37, 615 31202
Staphylnenccns reus (a = 6) 0 16,7 83.3 3602
¥ ——— 0 100 0 23202
Clostridinm dififcile (a = 4) 0 5.0 75,0 34,1202

The analysiz of studving of the quantitative level of opportumstic micreflora
has showed that the obtained results disclose the further prospects of the researches,
directed to studying of the mechamsme of interference (replacement) of the demmant
microsymbicnt by oppertunistic microfiora in the patients with Alzheimer’s disease due
to the use of the personalized therapy of * Antoprobiotic™

When regarding the results of the method of delayed antaponism the following results
have been cbtained: the greatest efficiency of the achion was registered concerning E. coli
with the low enzymatic activity in Lactobacillus spp. and Bifidumbacteium spp. isclates
(growth inhibition zone 12 9.4 = 0.3 mm and 5.7 £ 0.5 mm respectively); concerming
Protens spp. strains, izolated from the excrements i the quantity = 6 lg CFU/g, the
antaponistic action was shown by Lactobacillus spp. izolates as “++ (growth mhibition
zone iz 43 = 0.5 mm) and a3 “+" Bifidumbacteium spp izolates. (growth inhibition
zome iz 2.1 = 0.5 mm); concerning K pneumeniae strains, Lactobacillus spp. isolates
showed the weak level of antagonism (growth inhibition zome iz 1.8 £ 0.5 mm), and
among Bifidumbactenum spp. 1zolates 31.5% of strains did not show anyv antagemszhc
activity. Thus, the higher antagonistic activity, conceming opportunistic gram-negative
representatives of Enferobactenaceae family was shown by Lactobacillus spp.

Concluzions. 1. In the intestines of the patients of the 2nd group the population degres
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of the representatives of the opportmiztic microorganisme averaged 5.7 lg CFU/E (from 3
te 7 1g), and the patients of the 3rd group had 7.7 1g CFU/g (from 5.5 to 10 1g), despite a
high share mn the population of strains with the high and medien adhesion ability:

2. After studying of the adhesive potential of the opportunistic ml::murgammn&
isolated from the imtestines of the patients with Alzheimer’s disease in climically-
significant concenfration it has been defermined that 64.7% of all the sframs were
charactenized by the high level of their adhesive activity, among them there were 91.7%
ufK_pnammmaﬁ 833% of S.aurens, 75% of E.coli xnththa.r low enzymatic activity
and C dififcile, 72.7% of Proteus zpp., 6§6.7% of Cirtebacter =pp., 62. 5% of E faecalis,
353.6% of Candida spp.

3. 3o, the colonization level of the population degree of Lactobacillus spp. in the
intestines of the patients with Alzheimer s disease and with the ITI dysbiosiz degree made
448 £ 0.15 lg CFU/g, and Bifidumbacteium spp. — the patients with the IT dyzhiosis
degree—3.7=021g CFU/z.

4. Critically low (p <0.03) quantitative indices of Lactobacillus spp. were registered
in the patients with Alzheimer’s dizeaze with the TT dysbiosiz depree (Ig 4.48 = 0.15
CFU/g), and Bifidumbacteium spp. — the patients with the II dysbicsis degree (Iz 3.7+
0.2 CFU/g).

5. In witro tests of Lactobacillus spp. and Bifidumbacteium spp.. isclated from the
patients with Alzheimer’s dizease, have not revealed any stran with a high degres of
adhesion and the high *++++"level of antagonistic activity, conceming opportunistic
chnical strams of E_coli, Prulgans, K. poneumoniae. | isolated in the chnically sipnificant
concentration.
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