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THE HEALTH BENEFITS OF NORMAL
FLORA IN HUMAN BOD

Normal flora is a natural and permanent place for a number of human
microorganisms (bacteria, fungi, viruses, etc.) that exist under normal
conditions without harm to a healthy human body. This is useful for the
human body. These microorganisms are called normal flora, and in another
term, they are referred to as commensal organisms that feed together with
the host. Under normal conditions, the internal organs and systems of the
body, such as the pancreas, spleen, liver, bladder, gall bladder, nervous
system, and circulatory system, are sterile, but they can also become
infected. In addition, a child who enters the world in a sterile form will
soon acquire a normal flora through milk, food, and the environment.
Normal flora is not the same in all humans but varies from person to person
based on differences in their physiological, dietary, age, and geological
conditions. First off, harmful bacteria cannot compete with the host for
nutrients and intake sites in the terminal portion of the intestinal thanks
to the existence of benign bacteria in a healthy person's body. Second,
it is resistant to the antibacterial chemicals made by the bacteria in the
last section of the intestines. Third, babies' immune systems expand and
mature as a result of the buildup of microorganisms in their bodies. The
fourth is that gut bacteria create certain crucial dietary components, such
vitamin K, which aids in food absorption and digestion. (Although people
obtain the required quantity of vitamin K from diet, in the event that there
is a shortage of foods high in the vitamin, bacteria generate the vitamin
to fulfill the body's requirements.

Keywords: Normal Flora, disease, Immunity, Human body and
Pathogen.
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Introduction

Normal flora is the actual population of microorganisms, whereas microbiome
refers to the aggregate genomes of the microorganisms in a particular environment.
The microbiome is today best thought of as a virtual organ of the body because
it is estimated that the human gastrointestinal system contains 100 trillion
microorganisms (mostly bacteria, but also viruses, fungi, and protozoa). The human
genome has roughly 23,000 genes, however the microbiome has over three million
genes that produce thousands of metabolites. These metabolites replace many of
the activities of the host, affecting its fitness, phenotype, and health in the process
[19]. Studies on the human microbiome have received a lot of attention during
the past 20 years. Significant areas of the human body, including the skin, mouth
cavity, gastrointestinal tract (GIT), respiratory system, and urogenital tract, are
colonized by enormous numbers (10-100 trillion) of microbes. Due of the long-
lasting impacts on important health concerns, such as metabolism, depression,
blood pressure, and brain function, and chronic infectious illnesses, microbiome
research has drawn a lot of interest. Numerous bacteria species have effectively
adapted to the typical human microbiome through the process of evolution. The
majority of these microorganisms could not be grown under in vitro conditions.
These microorganisms proliferate inside the human body, take part in vital
biological processes, and provide the groundwork for a number of contagious and
non-contagious human illnesses. The colonization of germs in bodily compartments
that are constantly exposed to external microbes (such as the mouth, respiratory
tract, GIT, skin, urethra, and vagina) has also been extensively investigated and
is generally acknowledged [7]. Biofilms have been demonstrated to form in
healthcare environments on the surfaces of medical devices, dead tissues (such as
the sequestra of bones), and inside live tissues. Biomedical equipment including
catheters, artificial heart valves, pacemakers, breast implants, contact lenses, and
cerebrospinal fluid shunts may all experience the development of these growths
on their surface. Gram-positive and Gram-negative bacteria may adhere to and
create biofilms on the surfaces of these devices, however Staphylococcus aureus,
Staphylococcus epidermidis, and Pseudomonas aeruginosa are the most often
reported biofilm-forming microorganisms [ 12]. The body's normal bacterial flora,
known as the microbiota, has gained significant attention due to its influence on
physiology. Contrary to the commonly reported statistic, recent estimations suggest
a closer ratio of human to bacterial cells, though bacteria contribute substantially
more genetic material. The microbiota plays a crucial role in immune system
and digestive system development, vitamin production, and protection against
infections. However, its absence can lead to health issues such as compromised
immunity, digestive problems, and neurological underdevelopment. Despite
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potential negative consequences, lack of normal flora can prevent tooth cavities
and decrease body fat. While all exposed parts of the body harbor normal flora
except the lungs, healthy individuals typically have sterile interior organs and
bodily fluids, though occasional bacterial presence can occur, such as after dental
cleaning [11].

Materials and methods

The research on the health benefits of normal flora in the human body was
conducted through consultation of various scientific and academic references,
including libraries, other research, and scholarly essays on the subject. A
comprehensive analysis was undertaken to ascertain the significance of the
microbiota in human health. This analysis aimed to explore the role of normal
flora in immune system development, digestive function, vitamin synthesis, and
resistance against infections. Various sources were reviewed to understand the
impact of normal flora on human physiology and to investigate potential benefits
and drawbacks associated with its presence. The information gathered from
these sources was synthesized to draw conclusions regarding the importance
of maintaining a balanced microbial community in the human body for overall
health and well-being.

Results and discussion

Microorganisms Inhabiting the Skin and Techniques for Identifying
Them

A healthy skin microbiota is one aspect that impacts how well skin functions.
Micro-eukaryotes (mites), viruses, bacteria, fungus, archaea, and phages make
up this diverse group of microorganisms. Archaeal 16s rRNA genes make for
around 4% of all microbial genes, it was discovered. They demonstrated that
Thaumarchaeota species make up around 88 % of all observed operational
taxonomic units (OTUs), with Euryarchaeota species making up the remainder.
Human skin also contains dust mites, which are mostly found on the face,
around the sebaceous glands, and on hair follicles. Dust mites are regarded as
commensals since they are present in 23—100 % of healthy individuals. The skin
also has Demodex mites (Demodex folliculorum and Demodex brevis), which
are linked to chronic blepharitis and rosacea. Phages play a significant role in
the skin microbiota. They have the ability to modify the microbiome's microbial
community's physiology and composition. Between 103 and 104 CFU/cm? of
microorganisms are typically extracted from the skin surface using conventional
culture techniques. However, this ratio reaches 106 CFU/cm, in the areas that are
the most humid, such as the groin, armpits, and nostrils. About 106 CFU/cm? of
microorganisms live on the scalp, mostly on the forehead and in the area around
the ears and head. On the other hand, their density on the upper back, chest, and
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arms is between 104 and 105 CFU/cm?. The number of microorganisms found in
human hair and beards is not insignificant for the skin. The hair shaft is constantly
exposed to the environment and can be a potential site for bacteria to accumulate
due to its grooved cuticle surface and long, thin structure. The bacterial community
of the hair includes of Gram positive and Gram-negative bacteria. In addition,
Staphylococcus aureus and Staphylococcus epidermidis may inhabit the human
skin and scalp. However, there are no data on the colonization and adherence of
bacteria to hair. Studying the interaction of bacteria with human hair could be of
significance in skin infections, wounds, and scalp diseases. Actinobacteria (52 %),
Firmicutes (24 %), Proteobacteria (16 %), and Bacteroidetes (6 %), comprise the
majority (>90%) of the bacteria found on human skin are classified into four types:
The most prevalent species are anaerobic Cutibacterium acnes (formerly known
as Propionibacterium acnes), coagulase-negative staphylococci, Corynebacterium,
Micrococcus, Streptococcus, mainly Staphylococcus epidermidis (103-104
CFU/cm?) and Acinetobacter are the presiding species. It's possible that 45 to
80% of the overall skin microbiome consists of species from the Cutibacterium,
Staphylococcus, and Corynebacterium genera, which have been identified from
practically all skin regions. It has also been established that human skin contains
microorganisms from the Archaea domain, including Thaumarchaeota. According
to studies using 16S rRNA sequencing, this taxon accounts for around 4% of the
microbiome's genes. Additionally, the skin microbiome includes fungus, primarily
of the Ascomycota and Basidiomycota kinds. The genus Malassezia is the most
prevalent. The feet, which are inhabited by Aspergillus, Cryptococcus, Rhodotoula,
and Epicoccum, demonstrate the greatest diversity of fungus. However, the skin
microbiome's most prevalent group is still bacteria.

The composition of the skin microbiome is significantly influenced by various
factors, including the age, sex, and health of the host, as well as hygiene practices,
lifestyle, and environment. Changes in host health, aging, or relocation can alter
the makeup of the microbiome. Physical and chemical characteristics of the skin,
including its dry, slightly acidic surface and the shedding of keratinized skin cells
every four weeks, impact microbial colonization. Skin thickness, folds, hair follicle
density, and gland activity also play roles in microbial growth. Sebaceous glands
provide an optimal environment for certain bacteria, with lipophilic microorganisms
primarily present in areas rich in sebaceous glands, such as the head, neck, and upper
torso. These lipophilic microorganisms, comprising 46 % Cutibacterium species,
16 % staphylococci, and fungi of the genus Malassezia, thrive in environments
conducive to sebum secretion. Specific compounds released by these glands, like
lauric acid and sapienic acid, possess inhibitory activity against Gram-positive
pathogens, maintaining skin health. Moreover, regions with folds and gland-rich
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areas harbor unique microbial communities, indicating a complex interplay between
host characteristics, gland activity, and microbial colonization, all contributing to
the diverse composition of the skin microbiome [16]. The biggest organ in the
human body, the skin, is home to a variety of microorganisms, most of which are
benign or even helpful to their host. The ecology of the skin surface, which varies
greatly based on topographical location, endogenous host characteristics, and
external environmental factors, is what drives colonization [8]. The composition
of microbial communities was discovered to be predominantly reliant on the
physiology of the skin site in sequencing surveys of healthy humans, with variations
in the relative abundance of bacterial taxa associated with wet, dry, and sebaceous
microenvironments. Lipophilic Propionibacterium species dominated sebaceous
locations, although bacteria that favor moist environments, such Staphylococcus and
Corynebacterium species, were preferentially prevalent there. These moist regions
included the bends of the elbows and the soles of the feet [3].

Table 1 — Composition of the human skin microbiota in various locations

Skin Sites
Moist Sebaceous Dry Foot
. groin, axilla, . MO.IS.t-tOG
Body Sltes anteeubital face, chest, back, arm, leg, interdigital web
Location volar forearm | space dry-plantar
fossa, toe web
heel
. 0 0,
Mal:‘;;em 3860@) ig' 65% CH-99%AD 3853@) ig' 53-80%
Cryptococcus,
Aspergillus,
Rhodotorula,
. Ascomycota: Aspergillus, Epicoccum, Phoma Epicoccum,
Fungi (levels >5%): Saccharomyces,
Candida,
Epidermophyton
Microsporum,
Trichophyton
Other fungi 9.5%AD-40.2%CH Cladosporium, Cryptococcus

CH-Children, AD-Adults.
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Characterization and Role of the Normal Ocular Flora

The enormous and varied commensal bacterial flora that lives in the human
cornea and conjunctiva was found thanks to the application of molecular-based
methods, such as next-generation sequencing. These microbes work together to
form a true microbiota that can prevent potentially harmful microbial species from
colonizing the ocular surface. Pseudomonas, Propionibacterium, Acinetobacter,
and Corynebacterium are the genera that include the most bacteria in the ocular
microbiota. Environmental factors, pathological conditions like dry eye syndrome,
the use of antibiotics, infections like blepharitis or conjunctivitis, and personal
habits like excessive and careless contact lens use, which may also serve as a
vehicle for infections by opportunistic pathogenic microorganisms, can all easily
alter this homeostatic microbiota. As a result, it is possible for the disturbance
of the normal eye microbiota to contribute significantly to the etiology of ocular
illnesses [14]. Children with positive conjunctival sac flora in one eye had 32
different bacterial species detected. The most prevalent floras were S. epidermidis
(54.90 %), S. aureus (9.41 %), S. mitis (3.14 %), and S. pneumoniae (2.75 %).
34 bacterial species were identified in children who had positive conjunctival
sac fora in both eyes, including S. epidermidis (51.92 %), S. aureus (11.19 %),
S. mitis (6.12%), and S. pneumoniae (2.87 %). The number of S. epidermidis,
S. aureus, and S. pneumoniae found in the two groups did not differ statistically
significantly (P>0.05). However, Streptococcus frequency was discovered to be
greater in kids with positive conjunctival sac flora in both eyes than in children
with positive flora in just one eye [10].

Role of the normal flora of the gastrointestinal tract

A wide variety of microorganisms, including bacteria, fungi, archaea, and
viruses, live in the complex, dynamic, and spatially heterogeneous ecosystem
known as the human gut microbiota (GM). These microorganisms interact with one
another and with the human host. A genetic repertoire that is one order of magnitude
greater than the human genome is represented by the collection of genes found
in all intestinal microorganisms. It is also sometimes referred to as the "essential
organ" of the human body. The GM is the body's greatest micro-ecosystem and
works in symbiosis with the host to sustain regular physiological functions in a
state of dynamic balance. Firmicutes, Bacteroides, Actinomycetes, and Proteus
composition the majority of the Firmicutes, Bacteroides, and Actinomycetes in
GM. The Firmicutes/Bacteroidetes ratio is a crucial component for GM disorder
reflection. Additionally, GM variety, abundance, and evenness are significant
factors that represent the composition of the gut flora [4].

Traditional cancer chemotherapies have issues with poor selectivity and a
limited capacity to penetrate tumors. Bacteria, on the other hand, can be precisely
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tailored to recognize and react to the tumor microenvironment. To kill cancer
cells, one tactic is to use the natural cytotoxicity of bacteria. Salmonella and
Clostridium, for instance, have demonstrated an anticancer impact in mouse
models. The bacterial buildup in tumor tissues will result in neutrophil infiltration
and an anticancer immune response. Such an outcome was also seen in a phase 1
clinical trial that gave patients with metastatic melanoma a modified Salmonella
strain. The second method involves using engineered bacteria to deliver eukaryotic
expression vectors or directly express anticancer agents in cancer cells. With these
techniques, the bacteria can produce cytotoxic agents like Cytolysin A to cause
cancer cells to die, deliver cytokines like IL-2 to activate immune cells to destroy
cancer cells, and sensitize the immune system against cancer cells by expressing
tumor antigen [9]. The biggest point of contact between the sterile human body
and pathogens and the environment is the digestive system. It is the most crucial
location for the colonization of tens of thousands of microorganisms, including
viruses, eukaryotes, and more than a thousand different kinds of bacteria. These
microorganisms, referred to as the «gut microbiotay as a whole, are widely known
for playing a variety of advantageous functions in preserving human homeostasis,
including preserving gut integrity, generating energy, preventing off infections,
and controlling host immunity. In actuality, the first time a human comes into
contact with an organism is during infancy, especially at birth when a variety
of bacteria manage to colonize the baby's body throughout the first few months
of life. In more detail, cutaneous, mouth, and nasopharyngeal membranes, as
well as other body parts, begin to grow microorganisms. The microbiota in the
gastrointestinal system will gradually begin to slowly rise, with a developed oral
and salivary microbiome, less bacteria in the stomach, but with an extremely high
concentration of bacteria inhabiting the colon [5].

The majority of bacteria recovered from the conjunctival and lid border
regions are staphylococci that are coagulase-negative. Greater bacterial isolation
is obtained from the lid edge than from the conjunctival region [15]. A substantial
source of bacterial contamination in the hospital setting is textiles, which have a
microbiological load and composition very distinct from that of hard surfaces [13].
The gut microbiota offers a variety of advantageous features to the host because of
its substantial genetic content and metabolic complement. These microorganisms
have some of the most crucial functions in maintaining the mucosal barrier's
integrity, supplying nutrients including vitamins, and defending against infections.
Additionally, a healthy immune system depends on the interaction of the
mucosal immune system with commensal microbiota. For instance, competing
for attachment sites or food sources or by creating antimicrobial compounds, the
microbiota's physical presence in the GI tract also affects pathogen colonization
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[18]. The composition or change in the gut microbiota of people with depression
and anxiety can have a big impact on their psychological symptoms. The presence
or change of depressive and anxious symptoms was significantly correlated with
the composition and modification of the gut microbiota. Treatment for several
mental health problems with probiotics or prebiotics reduced their symptoms [2].

Table 2 — Effects of penicillins, alone or in combination with other drugs, on
intestinal microflora

Compound Bacteria suppressed Bacteria Overgrowth | Reference
proliferated
Ampicillin Enterobacteria, Candidain | Leigh (1979)
enterococci, and some
anaerobic bacteria
Ampicillin Enterobacteria, Candida or | Kager and
and sulbactam | enterococci, and C. difficile in | colleagues
anaerobic bacteria some (1982)
Piperacillin Enterobacteria, Candida or | Kager and
enterococci, and C. difficile in | colleagues
anaerobic bacteria some (1983)
Amoxicillin Enterobacteria Resistant | Candida or | Gipponi and
entero- C. difficile in | colleagues
bacteria some (1985)
Ticarcillin Enterococci Candida or | Nord and
and clavulanic C. difficile in | colleagues
acid some (1989)
Skin Sites
Moist Sebaceous | Dry Foot
Body Sites groin, face, chest, |arm, leg, volar forcarm | Moist-toe
Location axilla, back, interdigital web
antecubital space dry-
fossa, toe plantar heel
web
Malassezia 36% CH- | 65% CH- 35% CH-83%AD 53-80%
app 80%AD 99%AD

102




Becruuk Topaiireipos yuusepcutera, ISSN 2710-3544 Cepust Xumuko-ouonoeuyvecxas. Ne 4. 2023

Fungi Ascomycota: Aspergillus, Epicoccum, Phoma (levels | Cryptococcus,
>5%): Aspergillus,
Rhodotorula,
Epicoccum,
Saccharomyces,
Candida,
Epidermophyton
Microsporum,
Trichophyton

Other fungi | 9.5%AD-40.2%CH Cladosporium, Cryptococcus

The role of the normal micro biome in immune system development
The development of the hosts immune system is significantly influenced
by early colonization of the mucosal surfaces of the mammalian host. During the
initial years of life, when microbiota composition displays the maximum intra-
and inter-individual variability before stabilizing at around three years of age, the
most crucial events in the teaching of host immunity may occur. The 'window of
opportunity' that has been opened up, meanwhile, may also make newborns more
vulnerable to external influences on their microbiota, which might have detrimental
long-term effects on their immunity. Since infectious illnesses are the main cause
of child mortality, the immaturity of the immune system in newborns and babies is
underlined by a heightened sensitivity to many infectious infections. On the other
hand, prematurely born newborns also typically have an increased predisposition
for excessive inflammation, as seen by the potentially fatal condition necrotizing
enterocolitis. It is generally accepted that the majority of microbial colonization
happens after delivery, primarily emanating from the maternal microbiota, and that
most investigations to far have not observed a repeatable microbial colonization
already present in gestation. This initial colonization is modulated by a number of
factors, including the distribution method and its effects on the diversity of the early
microbiota throughout the body. It is generally known that maternal antibodies
given to newborns through breastmilk provide essential passive defense against
infections. The commensal microbiota of pregnant mice drives antibody-mediated
protective immunity through nursing, according to an intriguing new study [20].
Although it is conventional to think of human blood as being sterile, current
research suggests that healthy individuals may have a blood microbiome [17].
Normal flora of the nasal cavity and month
Actinobacteria, Firmicutes, and occasionally Proteobacteria dominated
the communities of bacteria in the nasal cavities. The most common
Actinobacteria families found in the nasal cavity were Corynebacteriaceae and
Propionibacteriaceae. Corynebacteriaceae levels varied amongst patients from
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1.5% to 62.8%, and Propionibacteriaceae levels ranged from 0.4 % to 42.4 %.
Actinobacteria from the families Micrococcaceae and Actinomycetaceae were
found in lower concentrations in the communities at both oral cavity locations.
Only one oral cavity sample had more than 1 % of the community made up of
Corynebacteriaceae. Most oral cavity samples lacked Propionibacteriaceae, and
when it was found, it never topped 1 % of the community. The oral cavity and
nasal cavities of healthy adult adults, respectively. Up until recently, culture-
independent techniques have not been used to define the bacterial population
of the healthy human nasal cavity. The microbiota of the healthy human nares,
which are anterior to and adjacent to the nasal cavity, has been studied by several
investigations. Increased risk of Staphylococcus aureus infection in other body
regions is associated with S. aureus carriage in the nares. Additionally, rivalry
and competitiveness with other nares microbiota individuals appear to affect S.
aureus nares carriage. The nasal cavity is different from the nares despite being
close by. It has a distinctive form of epithelium, including ciliated pseudostratified
columnar epithelial cells and goblet cells that produce mucus as well as a non-
keratinized stratified squamous epithelium that changes into a normal respiratory
epithelium. The nares, in contrast, contain a stratified squamous epithelium that is
keratinized and has sebaceous glands and hairs. The bacterial community makeup
of the human nasal cavity has been the subject of very few investigations [1].

Role of normal flora of the urinary reproductive system

The colonization of a pathogen in any area of the urinary tract, including the
kidney, ureter, bladder, and urethra, is known as a urinary tract infection (UTI).
One of the most widespread infectious illnesses, infection of the urinary tract
affects individuals of all ages, results in over 150 million cases worldwide each
year, costs the global economy more than $6 billion in treatment expenditures,
and affects people of all ages. Pyelonephritis (kidney), cystitis (bladder), and
urethritis (urethra) are the three types of UTIs, and they might differ in severity
(complicated versus uncomplicated). People who are otherwise healthy and
do not have any structural or neurological issues with their urinary system are
susceptible to uncomplicated UTIs. Lower UTIs (cystitis), greater UTIs (urethritis),
or pyelonephritis are the different classifications for these diseases. Numerous
factors, including present UTI symptoms, a history of UTI and catheterization,
sexual activity, vaginal infection, diabetes, obesity, and genetic susceptibility,
can lead to cystitis. UTIs that are complicated are ones that are associated with
elements that affect the hosts immune system or the urinary tract. Potential
UTTI consequences include urinary obstruction, urinary retention brought on by
neurological disorders, immunosuppression, renal failure, renal transplantation,
pregnancy, and the presence of foreign objects such calculi, indwelling catheters,
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or other drainage devices. The low pH of the vaginal cavity is maintained by the
addition of Lactobacillus species, which are an essential part of the normal flora
of the vagina. When the number of these bacteria decreases, the pH rises and
pathogenic organisms grow. For example, when antibiotics are prescribed, the
normal flora is destroyed and a number of other organisms grow. Other examples
of this are pathogens such as yeast-like fungus and Candida albicans, which have
normal flora in the form of minor normal flora, vagina, small intestine and mouth.
Urine is sterile in the bladder and kidneys, so it becomes infected in the last part of
the urethra. Organisms present in the outer layer of the skin and in the perineum,
eventually lead to infection [6].

Conclusion

The human body's natural environments for normal flora include the skin,
eyes, mouth, and some portions of the gastrointestinal tract, the respiratory tract,
and the urinary reproductive system. These areas are in close contact with the
environment or the body's environment. The advantages for skin health will be
mentioned first, then the others. The bacteria that are present in the environment
are all absorbed by human skin, but these transient floras are either quick to move
and are rapidly eliminated by washing or perish on their own. Because the skin's
surface is often dry, it is not a favorable environment for germs to flourish. The
salivary glands release a kind of liquid that contains sodium chloride, which causes
a hyperosmotic environment to develop on the surface of the skin and generates
an unfriendly environment for microbes. The surface of the skin is somewhat
acidic. A well-established normal flora guards us against illness, especially (but
not exclusively) from pathogens that affect the gastrointestinal system. For the
immune system to develop and operate properly, normal flora is essential. The
regular flora assists in fostering a strong immune system, which shields us from
many kinds of diseases. We might also be more immediately protected by the
normal flora. First, infections cannot establish themselves because of the normal
flora's physical and nutritional conditions. This is comparable to how weeds are
prevented from growing in an established grass. Just simply not enough room.
However, if the lawn is harmed, weeds will grow fast and strongly. This is best
shown by Clostridium botulinum. Infant botulism can occur in children under the
age of one because their normal flora has not yet developed enough to protect them
against C. botulinum infection. Honey is one frequent cause of these infections,
while C. botulinum endospores may be found elsewhere. Adults and older children
who have established flora are immune to C. botulinum intestinal infections.
Anyone whose normal flora has been disturbed may get seriously infected by
C. difficile, a different type of Clostridium. This nosocomial infection is typically
brought on by prolonged use of broad-spectrum antibiotics. Since C. difficile is

105



TopaiireipoB ynuBepceutetinin Xabapubicel, ISSN 2710-3544  Xumus-6uonoeusnvik cepuscor. Ne 4. 2023

more resistant to antibiotics than the majority of gut bacteria, it can thrive after
the other bacteria are gone. It's frequently referred to as a superinfection when
an infection develops on top of one that already exists. Exotoxins produced by
C. difficile destroy the intestinal lining, which then sheds off in sheets in the
feces. This sometimes-deadly illness can result in severe diarrhea, dehydration,
and ultimately intestinal rupture. Fecal transplants have recently become a fairly
typical therapy for the most severe C. difficile infections since the illness was
brought on by a deficiency in normal flora. Second, normal flora bacteria may
generate certain chemicals that specifically target prospective diseases. These
substances may be antibiotics, although other substances can potentially prevent
the growth of potential infections. For instance, Candida and Streptococcus mutans
both often live in the mouth. Candida can overgrow in the mouth and produce
thrush in its severe form. Candida is held in check by the S. mutans autoinducer
competence stimulating factor, which stops it from evolving into its virulent state.
Streptococci and Candida engage in a similar relationship in the vagina. A yeast
infection-causing Candida can overgrow when the population of Streptococcus
is reduced by antibiotic treatment.
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*A6oyn-bapu Xeoocpan'? Aiiovin Kviovipmanos®, Amuxyina Capeapu’?,
Moxammaoyina Moxammaou', Moxammao Axy6 Caneun’

TunbMeH1 yHUBEpCUTETI, AyFaHcTaH, [ MibMeH]T;

29n-Dapadu ateiniarsl Ka3ak yaTTBIK YHUBEPCHUTETI,

Kazakcran Pecrrybmmkacel, AJIMaTHI K.

Bacem merrapyra 04.12.23 KaObUTIaHTBL.

AJIAM AF3ACBIHJAFBI KAJIBIIITHI ®JTOPAHBIH
JEHCAYJIBIKKA TTAJJACBI

Kanvinmet ¢hnopa — 6yn kaneinmul sicaz0aiioa OeHi cay aoam az3acbiHa
3UAH KeImipMelmin a0am MUKpoopeaHusmoepiniy (baxmepusnap,
CaybIPAYKYIaKmap, upyCcmap HcoHe m.0.) CaHuIHblY maduau HcoHe
mypakmul opubul. Byn adam aezacvina naiidanvl. byn muxkpoopeanuzmoep
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Kaneinmul ¢hnopa 0en amanaosl, an dbackauia aumxkanod, 01ap ueciven oipee
KOpeKmeHemin KOMMEHCAIbObl OpeaHusmoep oen amanaosl. Kanvinmol
arcaz0arioa yuKwl Oesi, Kokoaywlp, Oayvlp, KybiK, 6m Kadvl, HcyliKe dcyliec,
KaH QuHANbIMbL JCYUeCi CUSAKMbL a23anbly [WKI Myuienepi MeH Jcyuenepi
cmepunboi, 6ipax oaap oa srcykmoipyvl mymxin. Convimen kamap,
cmepunb0i mypoe OyHueze KejzeH 6ana Cym, mamar Hcone KOpuazaHn opma
ApKbLIbL KON y3amail Kaieinmul gaopaza ue 6onaowvl. Kaneinmol gropa
baprvix adamoapoa 6ipoeil emec, Oipak UUOIOLUATBIK, MAMAKMAHY,
Jrcac dlcone ceozpadusnbly dcazoaurapoazsl aublpMaulbLIbIKMaped
batnanvicmol a0amHan adamaa e3eepedi. Bipinwioen, 3usiHObl
bakxmepusnap cay a0amHwly OeHeciHoe HCaKcobl baKmepusniapobiy 601 bIHA
OatIanbiCmbl KOPEeKmiK 3ammap MeH iueKmiy mepmMuHaiowix 6enicinoei
KaowuL10ay opuiHoapul yulin uecivern bocekenece aimauosl. EKiHuwioeH, on
iwexkmiy coHabl benicindeci bakmepusnap dxcacazan baxmepusza Kapcol
XUMUATBIK 3ammapaa me3imoi. YuinwioeH, Hopecmenepoiy UMMYHObIK
Jcytieci 01apObly a23a1apblHOA MUKPOOP2AHUIMOEPOIH HCUHALYbL
HomudcecinOe Keneliin, Jceminedi. TepminwioeH, iwex daxmepusiapol
masamHbly CiHyiHe JcoHe ac KopulmyvliHa Kemekmecemin K oopymeri
CUAKMbI MAHBI30bI OUEMANbIK KOMIOHeHmmepOi dxcacatiovl. (Aoamoap
K oopymeniniy Kadxcemmi menwepin mamaxman aieanblMeH, 08pYMeHe
masamoapovly dcemicneywiniei 6on2an dcazoaiioa, bakmepusiap oail
aA23aHblY K adcemmilikmepin KaHazamanovlpy Yuli 09pyMeH ubleapaobl.

Kinmmi cosoep: Kanvinmol propa, aypy, ummyHumem, aoam az3acol
JHCOHE KO3ObIP2bIU.

A60yn-bBapu Xeoocpan'? Auowvin Kviovipmanos?, Amukyira Capsapu'’?

Moxammaoynna Moxammaou', Moxammao Axy6 Caneun'’
"Vuusepcurer ['mibMmena, Adranucran, [uibMeH;

’Kazaxckuil HallMOHAIBHBIN YHUBEPCUTET UMEHH anb-Dapadu,
Pecny6inka Kazaxcran, r. AnMaTsl,

’Kazaxckuil HAlIMOHANBHBIN YHUBEPCUTET UMEHH anb-Dapadu, np. Alb-
Pecny6imka Kazaxcran, T. AlTMaThI.

IIpunsTo k n3nanuto 04.12.23.

MOJIb3A HOPMAJBHOI MAKPO®JIOPHI
B OPTAHM3ME YEJIOBEKA

Hopmanvnas muxpoghnopa — smo ecmecmeenHoe u NOCHOAHHOE
Mecmo obumanus 01 paoa MUKPOOP2AHU3MO8 YenoseKa (bakmepuil, 2puovl,
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8UPYCHL U OP.), KOMOPbIe CYYECMEYION 8 HOPMATbHBIX YCI08UsX De3 pedd
07151 300P08020 OP2AHUBMA. DMO NONE3HO OIS HEN0BEUECKO20 OP2AHUIMAL.
Omu MUKPOOP2aHU3MbL HA3LIBAIOMCA HOPMATLHOU MUKPODAOPOU, a 8
Opy2OM mepMuHe OHU HA3LIGAIOMCS KOMMEHCATbHVIMU OP2AHUSMAMU,
KOMmopbvle NUMawmcs emecnme ¢ X03AUHOM. B nopmanvuvix ycrnogusx
GHYMPEHHUE OP2AHbL U CUCTIEMbL OP2AHUIMA, MAKUE KAK NOONCETYOOUHAS
Jrcenesq, cene3eHKd, NeueHb, MOUe8oll NY3blPb, HCETUHbII NY3bIPb, HEPGHASL
cucmema u Kpogooopawyerue, AIAI0MCs CIePUIbHLIMU, HO MAKHCe MOSY
sapascamvcs. Kpome mozo, pebeHoK, KOmopblil NOAGIAEMCs HA ceent 6
cmepuibHoll opme, 6cKope npuodpemem HOPMATbHYIO MUKPOGAOPY
uepes MOIOKO, Uy u oKpyscaiowyio cpedy. Hopmanvhas mukpoguopa
He 00UHAK08A Y 8cex NH0ell, HO USMEHAENCs OM YeN08eKd K Yel08eK)y 8
3A6UCUMOCIU O PA3TUYUTL 8 UX (DUIUOTOSUYECKUX, NUUJEBBIX, BO3PACTIHBIX
u eceoepaguueckux ycnogusax. Ipexcoe ececo, epeonvie baxmepuu He
MO2Ym KOHKYPUPOBAMb € XO3AUHOM 30 NUMAMENbHble Geujecmsd u
Mecma 6cacvl@anus 6 MePMUHATLHOM omoeie KuleuHuka 6nazooaps
HATUYUIo O1a20NpUsmMHbIX 6aKmepuil @ Opeanusme 300p08020 4el08eKd.
Bo-emopuix, ono ycmouiuueo Kk aHmumMukpOOHbIM XUMUUECKUM 8EUeCNEam,
svipabamulgaemMvlM OAKmepuamMy 8 nocieonem omoene KueuHuxa.
B-mpemvux, ummyHHas cucmema Maadenyes pacuiupaencs u co3pegaem 6
pe3ynbmame HAKONIEeHUA MUKPOOP2AHUIMO8 8 UX opeaHusmax. Yemeepmoe
- Kulieunvle bakmepuu co30aiom OnpeoesieHHble 8a}CHbIEe KOMNOHEHMbL
numanus, maxkue kax eumamut K, komopwiii cnocobcmeyem yceoenuro u
nepesapusanuro nuwu. (Xoms ao0u nOIY4aom HeodXooumoe Koiuiecmso
sumamuna K u3 nuwu, 6 ciyuae Hexeamku npooyKmos, 0o2amuix
BUMAMUHOM, baKmepuu npou38005m GUMAMUH, YMoObl YO08IemEoPUmMb
nompebHOCU OP2aAHUMA).

Knrouegvie cnosa: Hopmanvhas muxpogaopa, 60nesns, ummyHumen,
yenoseueckoe meio u namoceH.
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