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ARTICLE
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THE SPREAD OF GENETICALLY DETERMINED PATHOLOGY
OF THE NERVOUS SYSTEM WITH AN AUTOSOMAL RECESSIVE
TYPE OF INHERITANCE IN DOGS IN THE VOLGOGRAD REGION

2Gorinsky V.I.

Veterinary clinic of the Zoostyle Animal Beauty and Health Center, Volgograd,
Saratov State University of Genetics, Biotechnology and Engineering named
after N.1. Vavilov, Saratov, e-mail:volgvitas@mail.ru

The article presents data on the prevalence of genetically determined pathology of the nervous system with
an autosomal recessive type of inheritance in dogs of various breeds in the Volgograd region. From August 2021
to March 2025, 153 dogs of 22 breeds were tested for 20 nosologies. The results were obtained from 57 males and
96 females used in breeding. The largest number of studies have been performed on the disease degenerative my-
elopathy (exon 2) — 63 animals with no breed specificity. 14 sick dogs were identified, which amounted to 22.22%
and 17 healthy carriers — 26.98%, respectively. A large number of studies, among breed-specific pathologies, were
conducted on Charcot-Marie—Tute disease in the Miniature Schnauzer breed — 20 dogs, one sick female and one
female carrier of the mutant allele were diagnosed. Healthy carriers of type 4A neuronal ceroid lipofuscinosis were
also identified, in the number of five animals out of seventeen. The Russian black Terrier breed has identified a fe-
male carrier of juvenile laryngeal paralysis. The study of hereditary encephalitis of pugs reliably revealed one sick
male and two healthy female carriers. In the Jack Russell Terrier breed, a female was found to be a sick carrier of

spinocerebellar ataxia with myocemia and/or seizures.

Keywords: statistics, prevalence, nervous system, hereditary pathology, dogs

Introduction

Traditionally, selection in breeding was
based on the exterior characteristics of the
breed, with the preservation or improvement
of working qualities for service and hunting
dogs. Artificial selection that was carried out
at the present stage of the development of bi-
ology and medicine does not allow ignoring
the possibility of performing a molecular ge-
netic examination of inherited morphological
characteristics, color and diseases fixed in the
population. Studies based on the detection of
relevant mutations make it possible to deter-
mine the degree of risk of the occurrence and
development of a genetically determined pa-
thology, becoming of paramount importance
in breeding work [1,2]. The use of DNA di-
agnostic methods will eventually reduce the
burden of hereditary pathology both in indi-
vidual dog breeds and among companion ani-
mals in general [3].

The aim of the study is to determine the
extent of the spread of genetically determined
pathology of the nervous system with an auto-
somal recessive type of inheritance among dogs
of different breeds in the Volgograd region.

Materials and methods of research

A retrospective analysis of the results
of 153 genetic studies of dogs, in 22 breeds,
for 20 hereditary diseases (Table 1), obtained

in the laboratory of the Center for Veterinary
Genetics “Zoogen” (Russia) and Laboratory
for Clinical Diagnostics “LABOKLIN” (Ger-
many), for the period from September 2021 to
March 2025. The results were obtained from
57 males and 96 females used in breeding.

Results of the research and discussions

The largest number of studies have been per-
formed on degenerative myelopathy (exon 2),
which has no breed specificity. Sixty-three dogs
(41.17% n=153), twenty-nine males (46.03%
n=63) and thirty-four females (53.96% n=63)
were tested, in 18 breeds (Table 2).

Sick animals were identified in the number
of fourteen dogs (22.22% n=63), four males
(28.57% n=14) and ten females (71.42%
n=14). Seventeen healthy carriers (26.98%
n=63), nine males (52.95% n=17) and eight
females (47.05% n=17) were diagnosed.
Healthy animals: thirty-two dogs (50.79%
n=63), equally males and females. The results
of the study, depending on the breed and gen-
der, are presented in chronological order of
the tests, in Table 3.

The data presented in the table convincing-
ly show that the pathology is most common in
the breeds Fox Terrier, Welsh Corgi Pembroke,
Welsh Corgi Cardigan and German Shepherd.
What is sufficiently consistent with the existing
global statistics [4-6].
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Number of tested dogs depending on nosology

Table 1

Ne Nosology Number of animals
1 | Degenerative Myelopathy. Exon 2. 63
2 | Charcot-Marie-Tooth disease type 4B2 20
3 |Neuronal ceroid lipofuscinosis type 4A 17
4 | Juvenile Laryngeal Paralysis (JLPP) 9
5 |Pug hereditary encephalitis 8
6 |Neuroaxonal degeneration of rottweilers 7
7 | Leukoencephalomyelopathy of Great Danes and Rottweilers, LEMP R 4
8 |Neuroaxonal dystrophy 4
9 |Episodic falling of Cavalier King Charles Spaniels 4
10 | Late cerebellar ataxia 3
11 | Neuronal ceroid lipofuscinosis type 5 2
12 | Early progressive malamute polyneuropathy 2
13 | Spinocerebellar Ataxia with Myokymia and/or Seizures 2
14 | Sensory Neuropathy Border Collie 2
15 | Neuronal ceroid lipofuscinosis type 1 1
16 |Neuronal ceroid lipofuscinosis type 2 1
17 |Neuronal ceroid lipofuscinosis type 6 1
18 |Degenerative Myelopathy. Exon 1. 1
19 | Neonatal seizure encephalopathy 1

20 |Laryngeal paralysis bull terrier 1

Table 2

Number of studies on degenerative myelopathy (exon 2) depending on the breed of dogs

Ne Breed Number of dogs % ratio
1 | Welsh Corgi Pembroke 19 30,15
2 | Welsh Corgi Cardigan 7 11,1
3 |East European Shepherd 5 7,93
4 | American Staffordshire Terrier 4 6,34
5 | German shepherd 4 6,34
6 |Fox Terrier 4 6,34
7 | Cavalier King Charles Spaniel 3 4,76
8 | Siberian Husky 3 4,76
9 | American bully 2 3,17
10 | Australian Shepherd 2 3,17
11 |Rottweiler 2 3,17
12 | Miniature schnauzer 2 3,17
13 |Bichon frize 1 1,6
14 | Bernese Mountain Dog 1 1,6
15 |Pug 1 1,6
16 |Standard poodle 1 1,6
17 |Russian Black Terrier 1 1,6
18 |Shih Tzu 1 1,6

Total animals 63 100
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Table 3
The results of a study on degenerative myelopathy (exon 2),
depending on the breed and gender of dogs

Neo Breed 3 Q MM NM NN
1 | East European Shepherd + +
2 |Siberian Husky + +
3 | American Staffordshire Terrier + +

4 | Fox Terrier + +

5 |Cavalier King Charles Spaniel + +

6 | Welsh Corgi Pembroke + +
7 |Bernese Mountain Dog + +
8 | Welsh Corgi Pembroke + +
9 |Pug + +
10 |Cavalier King Charles Spaniel + +
11 | German shepherd + +
12 |Rottweiler + +
13 | Welsh Corgi Pembroke + +

14 | Welsh Corgi Pembroke + +

15 | Welsh Corgi Pembroke + +

16 | Welsh Corgi Pembroke + +

17 | Welsh Corgi Cardigan + +

18 | Welsh Corgi Pembroke + +

19 | German shepherd + +
20 |Cavalier King Charles Spaniel + +
21 | Welsh Corgi Pembroke + +
22 | Welsh Corgi Cardigan + +

23 | Welsh Corgi Cardigan + +
24 | Welsh Corgi Cardigan + +
25 | Welsh Corgi Cardigan + +
26 | Welsh Corgi Pembroke + +
27 | Welsh Corgi Pembroke + +
28 | Standard poodle + +
29 | Welsh Corgi Pembroke + +

30 |Russian Black Terrier + +
31 |East European Shepherd + +
32 | German shepherd + +

33 |Bichon frize + +
34 | East European Shepherd + +
35 | Welsh Corgi Pembroke + +

36 |Shih Tzu + +
37 | East European Shepherd + +

38 | Welsh Corgi Pembroke + +

39 | German shepherd + +

40 |Fox Terrier + +

41 |East European Shepherd + +
42 | Australian Shepherd + +
43 |Siberian Husky + +

EUROPEAN JOURNAL OF NATURAL HISTORY Ne2, 2025




Veterinary sciences

End of table 1

Ne Breed 3 Q MM NM NN
44 | Welsh Corgi Pembroke + +

45 | Welsh Corgi Pembroke + +

46 | American bully + +
47 | American Staffordshire Terrier + +
48 | American Staffordshire Terrier + +
49 | Welsh Corgi Cardigan + +

50 |Fox Terrier + +

51 | American bully + +
52 | Australian Shepherd + +
53 |Rottweiler + +
54 | American Staffordshire Terrier + +
55 | Welsh Corgi Pembroke + +

56 | Welsh Corgi Pembroke + +

57 |Siberian Husky + +
58 | Welsh Corgi Pembroke + +

59 | Welsh Corgi Cardigan + +

60 | Miniature schnauzer + +
61 |Miniature schnauzer + +
62 | Welsh Corgi Pembroke + +

63 | Fox Terrier + +

& —male; @ — female; MM — sick; NM — healthy, carrier; NN — is healthy.

A large number of studies, among
breed-specific nosologies, have been conduct-
ed in the Miniature Schnauzer breed for Char-
cot-Marie-Tooth disease, which is one of the
most common demyelinating peripheral neu-
ropathies among both humans and dogs of this
breed [7-9]. Twenty dogs (13.07% n=153), six
males (30% n=20) and fourteen females (70%
n=20) were tested. Of all the animals, one sick
female (5%) and one female carrier of the
mutant allele (5%) were identified, eighteen
healthy non-carriers (90%). Neuronal ceroid
lipofuscinosis type 4A was studied in seven-
teen animals (11.11% n=153), in three breeds:
American Staffordshire Terrier — 13 (76.47%
n=17), American bully — 3 (17.64% n=17) and
American Pit Bull Terrier — 1 (5.88% n=17).
There were eight males (47.05% n=17) and
nine females (52.95% n=17). Healthy carri-
ers were identified in the number of five dogs
(29.41% n=17). Nine animals (5.88% n=153)
were tested for juvenile laryngeal paralysis /
polyneuropathy, in two breeds: Rottweiler —
7 (77.77% n=9) and Russian Black Terri-
er — 2 (22.22% n=9). There were three males
(33.33% n=9) and six females (66.66% n=9).
One female carrier (11.11% n=9) of the Rus-

sian Black Terrier breed was identified. Di-
agnosed nosologies are quite widespread in
“their” breeds, with a progressive course and
an unfavorable prognosis [10-13]. Hereditary
encephalitis of pugs — eight representatives of
the breed (5.22% n=153), three males (37.5%
n=8) and five females (62.5% n=8) were di-
agnosed. One sick male (12.5% n=8) and two
healthy female carriers (25% n=8) were iden-
tified. The results obtained correlate with the
data in the European pug population [14]. In
the Jack Russell Terrier breed, out of two dogs
(1.3% n=153), spinocerebellar ataxia with
myocemia and/or seizures was detected in a
female (50%), the second animal is a healthy
male who does not carry the disease. In the
available literature, this nosology is presented
as a progressive neurodegenerative disease of
young terriers. To objectively assess the extent
of the pathology in the region, the number of
tests performed is insufficient. The animal was
admitted with clinical signs of ataxia and sei-
zures at the age of one year, which generally
corresponds to the existing concepts of the dis-
ease [15]. Among the dogs tested for diseases:
papillon neuroaxonal dystrophy (n=4), episod-
ic fall syndrome (n=4), late cerebellar ataxia
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(n=3), Great Dane and Rottweiler leukoen-
cephalomyelopathy (n=4), Rottweiler neuro-
axonal dystrophy (n=7), bull terrier laryngeal
paralysis (n=1), neuronal ceroid lipofuscinosis
type 5 (n=2), neuronal ceroid lipofuscinosis
type 6 of Australian Shepherds (n=1), Border
Collie sensory neuropathy (n=2), early pro-
gressive polyneuropathy of malamutes (n=2),
neuronal ceroid lipofuscinosis type 1, dachs-
hunds (n=1), neuronal ceroid lipofuscinosis
type 2 (n=1), degenerative myelopathy (exon
1) (n=1), and neonatal encephalopathy with
seizures (n=1) were not detected in sick ani-
mals or carriers.

Conclusions

In the Volgograd region, genetic research
on hereditary diseases is quite widespread.
Nosologies associated with individual breeds
are mainly diagnosed. Among the diseases of
the nervous system with an autosomal reces-
sive type of inheritance, the most common is
degenerative myelopathy (exon 2), common to
all breeds. In half of the cases, sick and healthy
carriers of the mutant allele were identified. A
large number of studies, among breed-specific
pathologies, were conducted on Charcot-Ma-
rie-Tooth disease in the Miniature Schnauzer
breed, one sick female and one carrier female
were diagnosed. Sick dogs were identified with
the diseases hereditary encephalitis of pugs and
spinocerebellar ataxia with myokymia. Fur-
ther, healthy carriers of neuronal ceroid lipo-
fuscinosis type 4A, hereditary pug encephalitis
and juvenile laryngeal paralysis were identified
in descending order.
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CASES OF FOODBORNE BOTULISM
FROM CANNED INDUSTRIAL PRODUCTS
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The study presents cases of late diagnosis of foodborne botulism in a family in the Naryn region of the Kyrgyz
Republic. All patients (7 people) who applied for medical help after consuming the Adjika developed botulism.
The intoxication, asthenovegetative, and bulbar syndromes were present in all patients (100%). The most common
symptoms were ophthalmoplegia (85.7%) and gastrointestinal symptoms with myoneuroplegia (71.5%). Acute re-
spiratory failure developed in patients with severe and extremely severe course (28.5%). In two severe cases (one
adult with fatal outcome and one child), doctors failed to diagnose botulism early, leading to delayed administration
of anti-botulinum serum and worsened prognosis. These findings emphasize the importance of increased awareness
among doctors of all specialties about botulism, especially in cases with characteristic history and symptom com-
plex. The favorable outcome in most patients with moderate forms of botulism, despite late diagnosis, emphasizes
the effectiveness of timely detoxification therapy and the use of antiserum, even in advanced stages of the disease.
Therefore, the results of this study emphasize the critical role of early identification, thorough epidemiological in-
vestigation, and prompt administration of specific antitoxin in determining the prognosis of botulism. This data can
serve as a basis for developing regional clinical recommendations and algorithms for the management of botulism

cases, especially during group outbreaks.

Keywords: botulism, epidemiology, clinic, hypodiagnostics, anti-botulinum serum, clinical case, outcome

Introduction

Botulism is a rare, but potentially fatal, in-
fectious disease caused by the neurotoxin pro-
duced by the anaerobic bacterium Clostridium
botulinum bacterium [1, 2]. The disease dam-
ages the peripheral nervous system, leading to
flaccid paralysis that requires immediate medi-
cal attention [3]. Despite advances in intensive
care and mechanical ventilation, the mortality
rate remains high, particularly in cases where
the diagnosis is delayed and specific treatment
is not available [4]. According to the World
Health Organization (WHO), approximately
1,000 cases of botulism are reported annually
worldwide, of which 5-10% are fatal [5].

The clinical presentation of botulism can
vary from nonspecific gastrointestinal symp-
toms to severe neuromuscular complications,
making early diagnosis challenging [6]. In
recent years, there has been a decrease in the
number of cases, but outbreaks related to the
consumption of home-canned food continue to
be reported [7].

According to the Ministry of Health and
the Sanitary and Epidemiological Service of
the Kyrgyz Republic, the number of botulism
cases varies from year to year. In 2018, there
were 93 cases, in 2019 — 46 cases, in 2020 —
68 cases, in 2021 — 81 cases, in 2022 — 41 cas-
es, and in 2023 — 99, in 2024 — 78 cases. These
numbers indicate the continued importance

of the botulism problem in the country [8].
A systematic analysis of botulism cases and pa-
tient outcomes is crucial for improving timely
diagnosis and preventing adverse outcomes.

This article analyzes family cases of food-
borne botulism that arose in the Naryn region
of the Kyrgyz Republic after consuming an
industrially canned product. The clinical and
epidemiological features of the disease, the
influence of late diagnosis and errors in the
initial diagnosis on the course of the disease
are considered.

The purpose of the study was to analyze
the epidemiological and clinical laboratory
manifestations of botulism cases in the family
home when using an industrial canned product.

Materials and methods of research

This work is a retrospective study of clini-
cal and laboratory parameters of cases of food-
borne botulism in a family home in the Naryn
region of the Kyrgyz Republic. The study in-
cluded 7 patients admitted to the Naryn Re-
gional United Hospital from August 22 to Sep-
tember 4, 2024. The main clinical materials
used were patient medical records and labora-
tory test results.

Results of the research and discussions

Among the observed patients, an extremely
severe form of foodborne botulism was detect-
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ed in one patient (14.2%), a severe form was
also registered in 1 patient (14.2%), and the
rest had moderate-severe forms of the disease
in 5 (71.6%) (Fig. 1). It should be noted that
there was 1 child among the observed patients.

Extremely severe

14.2% X
with fatal outcome

T = Severe
,070

Moderate-severe

Fig. 1. The severity of botulism
in the family hearth

sciences

It was found out from the epidemiological
history that all the patients who applied (all
family members) fell ill with botulism after
consuming the Adjika product purchased in
one of the supermarkets in the region.

In all patients, the main clinical symptoms
were the following syndromes: intoxication,
asthenovegetative and bulbar syndromes —
100%. Gastrointestinal symptoms and myo-
neuroplegia were found in 71.50% of cases.
Ophthalmoplegic syndrome was noted in
85.70% of patients. Acute respiratory failure
was registered in patients with severe and ex-
tremely severe forms -28.50% (Fig.2).

Below are two clinical cases of food-
borne botulism, one in an elderly patient that
ended in death and another in a child, with
a severe course due to very late diagnosis of
the disease and late management of anti-bot-
ulinum serum.
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Fig 2. Clinical characteristics

The clinical example Nol

Patient S.T., born in 1957, was in the
Naryn Regional United Hospital (NRUH) from
08/22/2024 to 08/25/2024 with a clinical diag-
nosis of Botulism. Acute respiratory failure of
the 3rd degree. Acute cardiovascular insuffi-
ciency. Hypertension of the 3rd degree, very
high risk.

The patient was admitted on 08/22/2024 at
3.15 p.m. by ambulance with complaints of
speech disorders, headache, pain when swal-
lowing, and ptosis on both sides.

of botulism in the family home

It was found out from the anamnesis
of the disease that the man became acute-
ly ill (08/21/24) when the patient had gen-
eral weakness, pain when swallowing, and
speech disorders.

Objectively, upon admission, the condi-
tion was assessed as severe. Body temperature
is 36C. The skin is clean, there is no cyanosis.
Eyes with no special features, hearing and smell
without special features. The sensitivity of the
skin is not impaired. Respiratory rate - 18 per
minute. The pulse is 78 per minute. Blood
pressure is 140/40 mmHg. Nervous system:
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consciousness is clear, the eye slits are the
same, the pupils are rounded, the eyeballs
move in full, the face is symmetrical. Notes
dizziness. Swallowing is impaired. Tongue
sticking out along the midline. Reflexes D =C.
Muscle tone and strength are unchanged.
Sensitivity is preserved. The functions of
the pelvic organs are preserved. Meninge-
al symptoms are negative. The memory is
saved. Dysarthria. The gait is not broken. Red
dermographism. He is stable in the Romberg
pose. Local status: semi-ptosis on both sides,
dysphagia, pupils D=C, double vision, swal-
lowing reflex decreased.

The neurologist diagnosed acute ischemic
stroke. A medulla oblongata infarction? Bulbar
syndrome? Exclude myasthenia gravis. And
was he hospitalized in the Department of an-
gioedema with a diagnosis of Ischemic stroke,
bulbar syndrome?

08/23/2024, a second telephone consulta-
tion was conducted and a clinical diagnosis was
made: Myasthenia gravis, generalized form.
The patient’s general condition progressive-
ly worsened. And on 08/25/24, a consultation
was held with an infectious disease specialist,
a neurologist, and an intensive care specialist.
It was only during the consultation that it was
found out, according to the patient’s wife, that
on 08/21/24, all family members consisting
of 7 people consumed canned food “Adjika”
bought at the supermarket during lunch. It was
also found out that the same symptoms noted
above were observed in the son, who left for
Bishkek and was hospitalized at the Repub-
lican Clinical Infectious Diseases Hospital
(RCIDH). Was my son clinically diagnosed
with Botulism with damage to the cranial
nerves at the RCIDH? And he was transferred
to the intensive care unit.

08/23/2024, patient S.T. was transferred to
the intensive care unit. He was conscious, but
he was barely accessible to contact, and he an-
swered questions indistinctly. Ophthalmoplegic
symptoms and aphagia persisted. Respiratory
rate is 23-24 per minute, pulse is 102-106 per
minute, blood pressure is 177/109 mmHg.
Laboratory data: hemogram without features,
the results of biochemical analyses were within
the normal range, coagulogram without pathol-
ogy. Computed tomography of the brain dated
08/22/2024. Conclusion: no structural changes
in the brain substance were detected. There are
subdural hygromes on the convexital surface
of the frontal and parietal lobes on both sides.
The kimmerli anomaly is on both sides. The
patient’s electrocardiogram was without any
special features.

The anti-botulinum serum (one therapeutic
dose) was administered only on 08/25/2024 at
16 o’clock, on the 4th day of the patient’s ad-
mission to the hospital and on the 5th day of
the illness after the late verification of the clin-
ical diagnosis (Botulism. Acute respiratory
failure of the 3rd degree. Acute cardiovascular
insufficiency).

Despite the fact that they administered an-
ti-botulinum serum (one therapeutic dose), pa-
tient S.T. was diagnosed with biological death
on 08/25/2024 at 19.20 hours.

The clinical example No2

Patient K.A., born in 2012, received
inpatient treatment from 08/23/2024 to
09/04/2024 at the hospital in the infectious
diseases department. Upon admission to the
hospital, there were the following complaints:
cough, weakness, fever. From the anamnesis of
the disease: the disease began acutely with a
cough, an increase in body temperature. Due to
the deterioration of his condition, he was hos-
pitalized in the NRUB infection department. It
was found out from the epidemiological histo-
ry that the child got sick after eating the Adjika
product along with the rest of the family.

Objectively: the general condition is of
moderate severity. Consciousness is inhibit-
ed. The position is forced (it is not described
what is the reason), discharge from the nose on
the right and left. Breathing above the lungs is
hard. The breathing rate per minute, rhythm
and type of breathing were not determined.
There is no cyanosis. Heart rate — there is no
record. The heart tones are preserved. Blood
pressure is -100/80 mmHg. The mucous mem-
branes of the oral cavity are pale, the tongue
is coated. The abdomen is of normal size, the
liver size is normal. The stool is regular. Urina-
tion is free. Neuropsychological system: Clear
consciousness, neurological status- perceives
well, the eye slits are the same, the pupils are
rounded, the eye movement is in full, the face
is symmetrical, there is no dizziness, swallow-
ing is preserved, the tongue protrudes along
the midline, superficial and deep reflexes are
without features. Sensitivity is preserved, men-
ingeal symptoms are negative. He is unstable
in the Romberg pose. Local status: weakness,
vomiting, cough.

Based on complaints and objective data, a
preliminary diagnosis was made of “Enterovi-
rus infection, severe course. Neurotoxicosis”.

The results of a general urinalysis from
08/24/2024 were within the normal range.
The hemogram from 08/23/2024 showed leu-
kocytosis (leukocytes 25.2*1079/L), the re-
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maining indicators were without pathological
changes. Blood calcium — 2.67 mmol/L; sug-
ar -3.74 mmol/L; Liver tests: total bilirubin —
9.9 mmol/L; direct bilirubin — 3.84 mmol/L;
ALT — 11.2 units/L; AST — 19.3 units/l; amy-
lase — 48.7 units/L; creatinine — 47.9 mmol/I;
urea — 7.98 mmol/l; thymol sample -1.17 units;
sodium — 137.1 mmol/l; total protein — 69.9 g/l;
procalcitonin — 0.1 ng/ml.

08/25/2024, at 13:10 p.m., the child’s gen-
eral condition deteriorates dramatically and is
examined by an infectious disease specialist,
pediatrician, pediatric neurologist, and pediat-
ric intensive care specialist. As a result of the
consultation, the main clinical diagnosis was
not verified. However, due to the severity of
the condition, the child is transferred to the in-
tensive care unit.

The child’s condition is assessed as severe
due to symptoms of intoxication. The mind
is inhibited. He is reluctant to make contact.
Hemodynamics is stable. Severe symptoms
of intoxication and general weakness persist.
He drinks poorly, and his appetite is reduced.
The skin and visible mucous membranes are
normally colored. The pharynx is vividly
hyperemic, the tonsils are enlarged, covered
with a purulent coating. The tongue is moist,
covered with a white coating. Difficulty swal-
lowing is noted, and the eyes are slightly
sunken. Breathing is hard in the lungs, there
is no wheezing. The heart tones are clear and
rhythmic. The belly is soft. Stools and diure-
sis are regular.

08/25/2024 (15:00), the patient’s condition
was severe, her temperature was 36.7, and her
blood oxygen concentration was 86%. Severe
weakness and swallowing disorders persist.
Shortness of breath and weakness. There is no
respiratory failure. Hemodynamics is stable.
He drinks the liquid badly. The skin and vis-
ible mucous membranes are normally colored.
The eyes are slightly sunken. The pharynx is
vividly hyperemic, the tonsils are enlarged,
covered with a purulent coating. Lips are dry.
The tongue is covered with a white coating.
Breathing is hard, there is no wheezing. Heart
tones without features. Detoxification, antibac-
terial and infusion therapy were included in
the treatment.

08/25/2024 (18:00) symptoms of intoxica-
tion persist, body temperature is 36.7, pulse
is 98 beats per minute, oxygen concentration
in the blood is 96%. The neurological symp-
toms are the same. Biotonics is difficult. There
is no respiratory failure. He drinks the liquid
with difficulty. The objective status remains the
same. There is no stool, urinate on your own.

08/25/2024 (21:00) at the time of the ex-
amination in the evening, the general condition
did not deteriorate. Hemodynamics is stable.
Conscious, sleeping a physiological sleep.
Breathing is not difficult. Appetite is reduced.
Body temperature is 36.7, pulse is 101 beats
per minute, oxygen concentration in the blood
is 97%. The other parameters of the objective
status are the same.

08/26/2024 (09:30) in the morning, a sec-
ond consultation was held with the participa-
tion of a pediatric infectious diseases special-
ist, a pediatrician, a pediatric neurologist, and
a pediatric intensive care unit, and the final
clinical diagnosis was made: Botulism. Severe
form. And an anti-botulinum serum of type A.
At 17:00, type B and E serum was administered
(1.8 ml i/m). Ciprofloxacin 100 ml IV x2 times
a day, neuromidin 1.5%-1.0 i/m, mixers — 4 ml
i/m are additionally prescribed for treatment.
At 08/29/24, it was decided to re-administer
the anti-botulinum serum.

08/31/2024, a positive trend was noted in
the child’s general condition. Patient started
walking with the help of the support of the
medical staff, but she quickly got tired. Feed-
ing remained through the probe. The eyelids
were lifting. The stool is normal and the diu-
resis is regular.

09/02/2024 due to the positive dynamics
and stable general condition, the child was
transferred from the intensive care unit to the
infectious diseases department.

09/03/2024 (08:00) in the morning after
the third doctors’ consultation, the child was
discharged home in satisfactory condition with
a final clinical diagnosis: Food-borne botulism,
severe form. Acute pharyngotonsillitis. Can-
didiasis of the pharynx and oral cavity. Bilat-
eral ethmoiditis. A cyst of the maxillary sinus
on the left.

The remaining 5 patients from this family
had a moderate-severe form of botulism, de-
spite the late diagnosis and administration of
anti-botulinum serum. All these patients were
discharged from the hospital in a satisfactory
condition.

Conclusions

A clinical and epidemiological study of cases
of foodborne botulism in one family affected by
the consumption of the industrial product “Ad-
jika” revealed the characteristic features of the
course, diagnosis and outcomes of the disease.

1. In all cases, the source of botulinum in-
toxication was the same industrial product,
which underlines the urgency of strict food qual-
ity control at all stages of production and sale.
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2. Intoxication, asthenovegetative and
bulbar syndromes dominated in all patients
(100%). The most common manifestations
were ophthalmoplegic syndrome (85.7%) and
gastrointestinal symptoms with myoneurople-
gia (71.5%). Acute respiratory failure devel-
oped in patients with severe and extremely se-
vere course (28.5%).

3. In both severe clinical cases (in an adult
patient with a fatal outcome and in a child),
the diagnosis of botulism was established late,
which led to untimely administration of anti-
botulinum serum and a worsening of the prog-
nosis. Initially, erroneous diagnoses were made
(ischemic stroke, myasthenia gravis, enterovi-
rus infection), which demonstrates the need to
increase the alertness of doctors of all special-
ties regarding botulism in the presence of a
characteristic history and symptom complex.

4. Death was recorded in one elderly patient
(14.2%), which is associated with late diagnosis
and administration of serum on the 5th day of the
disease. The child with severe form recovered
after combination therapy, including adminis-
tration of multivalent anti-botulinum serum and
intensive infusion, antibacterial therapy.

5. Laboratory tests were not fully per-
formed for all patients, as this region is located
in the highlands very far from the central part
of the region, and therefore many tests were
unavailable.

6. The positive outcome in the majority of
patients with moderate-severe forms, despite
the late diagnosis, underlines the effectiveness
of timely detoxification therapy and the use of
serum even in the late stages of the disease.

Thus, the results of the study confirm the
critical role of early diagnosis, detailed epi-
demiological history and immediate admin-
istration of a specific serum in the prognosis
of botulism. The data obtained can serve as
a basis for the development of regional clini-
cal protocols and algorithms for the manage-
ment of botulism patients, especially in case of
group outbreaks.
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FEATURES OF ACUTE VIRAL HEPATITIS E AND A IN ADULTS
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The paper presents a comparative analysis of clinical and laboratory features of acute viral hepatitis E (AVHE)
and A (AVHA) in adults. A retrospective study was conducted on 134 patients diagnosed with AVHE and 126 with
AVHA who were hospitalized in the infectious disease departments of the Osh Regional United Clinical Hospital,
Jalal-Abad Regional Clinical Hospital, and Batken Regional Clinical Hospital in the southern regions of the Kyrgyz
Republic. A comparative analysis of clinical and laboratory features revealed significant differences between AVHE
and AVHA in adult patients. AVHE mainly affected older age groups and was characterized by a more severe course,
prolonged prodromal phase, high incidence of severe jaundice, and more pronounced cholestasis compared with
AVHA. Male patients were more likely to be affected by forging. The results of laboratory tests in patients with
AVHE also indicated more severe liver dysfunction, as shown by higher levels of bilirubin, alanine transaminase,
and alkaline phosphatase, and a decrease in albumin concentration. These findings were in contrast to those observed
in acute viral hepatitis A. Thus, the results emphasize the need for increased clinical vigilance against hepatitis E in
endemic areas and optimization of diagnostic approaches, particularly among adult patients.

Keywords: viral hepatitis E, viral hepatitis A, clinic, bilirubin, albumin, outcome

Introduction

Acute viral hepatitis continues to be one
of the urgent global health problems, espe-
cially in endemic regions with limited access
to safe drinking water and adequate sanitation.
Among enteral viral infections, hepatitis A vi-
rus (HAV) and hepatitis E virus (HEV) are the
main causative agents of acute liver damage,
having similar clinical manifestations, but dif-
fering in epidemiology and pathogenesis [1, 2].

Hepatitis E virus infection, previously con-
sidered to be characteristic only of endemic
territories, is now recognized as widespread
worldwide and capable of causing severe clini-
cal forms, especially among pregnant women
and people with immunodeficiency [3]. The
hepatitis A virus, on the contrary, is traditionally
associated with a benign course of the disease in
children and young adults in regions with unsat-
isfactory sanitary conditions [4, 5, 6].

Currently, HEV is divided into eight gen-
otypes. Genotypes 1 and 2 infect exclusively
humans, while genotypes 3, 4, and 7 can in-
fect both humans and animals. And genotypes
5, 6, and 8 are limited to infecting animals.
People with weakened immune systems may
also develop chronic hepatitis and extrahe-
patic manifestations, including neurological
disorders [7].

The results of epidemiological surveillance
in the southern regions of the Kyrgyz Republic
revealed changes in the age structure of mor-
bidity and severity of acute viral hepatitis E
and A, which requires a detailed comparative

analysis of their clinical and laboratory char-
acteristics. This is important for improving di-
agnostic accuracy and optimizing patient man-
agement tactics [8].

The present study is aimed at a compara-
tive assessment of the clinical manifestations
and laboratory parameters of acute viral hepa-
titis E and acute viral hepatitis A among adult
patients hospitalized in infectious diseases
hospitals in the southern region of Kyrgyzstan.
Identifying key differences and similarities be-
tween the two forms of infection will improve
diagnosis, prognosis, and treatment tactics in
endemic areas.

The aim of the study is to present the
clinical and laboratory manifestations of acute
viral hepatitis E in a comparative aspect with
viral hepatitis A among adult patients.

Materials and methods of research

In this retrospective study, we analyzed
data from adult patients with acute viral hepa-
titis E (AVHE) (n=134) and acute viral hepati-
tis A (AVHA) (n=126) who were hospitalized
in the infectious diseases departments of the
Osh Regional United Clinical Hospital, Jalal-
Abad Regional Clinical Hospital, and Batken
Regional Clinical Hospital in the southern re-
gions of the Kyrgyz Republic.

The study period covered the years 2006 to
2025 as part of a sentinel epidemiological sur-
veillance program for acute viral hepatitis, con-
ducted in collaboration with the US Centers for
Disease Control and Prevention (CDC), during
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the seasonal increase in acute viral hepatitis
cases in the endemic areas of the country.

The study also used materials from sero-
logical studies that were conducted as part of
a research project titled “Creating test systems
for the serological diagnosis of hepatitis E and
testing their diagnostic effectiveness on clini-
cal material from endemic and non-endemic
regions”. The project was conducted in Rus-
sia, Belarus and the Kyrgyz Republic between
2015 and 2020.

The etiological diagnosis of acute respira-
tory virus infection was made based on the se-
rological detection of antibodies to HEV IgM
and HEV IgG using test systems produced
by Xantai-Hepe (China) and local manufac-
turers by ELISA. To confirm the diagnosis
in patients with positive results for anti-HEV
IgM, HEV RNA was also determined using
primers developed by the CDC. HAV diag-
nosis was established based on detection of
anti-HAV IgM antibodies using Vector-Best
test systems (Russia). Patients with markers
for hepatitis A, B, C or D were excluded from
the AVHE group.

The clinical characteristics included an
analysis of medical documentation with the
identification of demographic data, symptoms
of the disease and features of the course in the
pre-jaundice and jaundice periods. The sever-
ity of the disease was classified into mild, mod-
erate and severe forms.

Laboratory tests also determined the levels
of alanine aminotransferase (ALT), aspartate
aminotransferase (AST), total and direct bili-

rubin, thymol test results, prothrombin index,
total protein, albumin, cholesterol levels and
alkaline phosphatase activity.

Statistical analysis was performed using
Microsoft Excel 2021 (Microsoft Corporation,
USA) and Epi Info 6 (CDC, USA). The data
were presented as averages and standard errors
of the mean (M+m) with 95% confidence in-
tervals (CI) calculated. The Student’s criterion
was used to compare the groups; the differ-
ences were considered statistically significant
at p<0.05. Correlation analysis was performed
using the Pearson method.

The ethical approval of the study was
obtained in accordance with national re-
quirements for conducting research with hu-
man participation.

Results of the research and discussions

People aged 18 to 19 years (52.4%) were
highly susceptible to AVHA disease (Figure 1).
It is important to note that in most cases, pa-
tients in the age group of 30-39 years were ill
with AVHE. And these data confirm that the
main role in maintaining the epidemiological
potential of this form of viral hepatitis belongs
to patients of this group of patients. It should
also be noted that cases of AVHE, unlike
AVHA, have also been reported in patients over
the age of 50. The sexual structure of AVHE
was dominated by male patients, accounting
for 65,6%, and among women it was observed
in 34,4% of cases. We did not observe any spe-
cial differences in the proportion of men and
women with AVHA.
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Fig. 1. Age structure of patients with AVHE and AVHA (abs.)
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Fig. 2. Comparative characteristics of clinical symptoms
in the pre-jaundice period in AVHE and AVHA

In acute viral hepatitis E, the moderate
form was diagnosed in 106 patients (79,0%),
the severe form in 28 (21,0%) patients, and the
mild forms in the observed patients were not
registered. In the group of patients with acute
viral hepatitis A, the moderate form was diag-
nosed in 90 patients (71,5%), the severe form
in 17 (13,5%) and the mild forms were diag-
nosed in 19 patients (15,0%).

The duration of the pre-jaundice period
in acute viral hepatitis E was 7,9+0.3 days,
and in acute viral hepatitis A — 5,3+0,2 days
(7,9+0,2; 5,3+£0,2; P>0,001). In the group of
patients with acute viral hepatitis E, acute on-
set of the disease was registered in 76,0% of
patients, and in 24,0% — subacute onset, and
in the group of patients with acute viral hep-
atitis A, acute onset of the disease was regis-
tered in 87,0% of patients, and in the remain-
ing patients, 13,0% — subacute onset. In both
acute and subacute cases of both forms of viral
hepatitis, clinical signs of viral hepatitis were
already detected in the pre-jaundice period.

It follows from the data in Figure 2 that
the main symptoms of AVHE in the initial or
pre-jaundice period were the same symptoms
that were observed in patients with AVHA.
However, the presented comparative assessment
of the frequency of the main clinical symp-
toms in the pre-jaundice period in patients with
AVHE and AVHA showed that patients with

AVHE were significantly more likely to experi-
ence symptoms such as weakness, stomach pain
and right hypochondrium pain, arthralgia, and
nosebleeds compared with patients with AVHA.
At the same time, there was no significant dif-
ference in other symptoms between AVHE and
AVHA in the pre-jaundice period. At the end of
the pre-jaundice period, acholia and discolor-
ation of urine were noted in all patients.

Table 1 shows data on a comparative as-
sessment of the duration of pre-jaundice clini-
cal manifestations in AVHE and AVHA. The
table data in the pre-jaundice period indicate
a significant increase in the duration of symp-
toms of weakness (p<0,01) and stomach pain
(p<0,05) in patients with AVHE compared
with AVHA, which indicates a more pro-
nounced prodromal course of hepatitis E. At
the same time, there were no significant differ-
ences in the duration of other clinical symp-
toms in AVHE and AVHA. The duration of
the pre-jaundice period in acute viral hepatitis
E was significantly longer and amounted to
7,9+0,3 days compared with acute viral hepati-
tis A — 5,340,2 days (P<0,001).

With the onset of the jaundice period, there
was a significant increase in dyspeptic phenom-
ena and intoxication symptoms in the group of
patients with acute viral hepatitis E and in the
group of patients with acute viral hepatitis A,
the intensity of symptoms decreased (Fig. 3).
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Table 1
Duration of clinical symptoms in the pre-jaundice period with AVHE and AVHA (in days)
Clinical symptoms AVHE (n=134) AVHA (n=126) p
M+m 95% CI M+m 95% CI
Increase in body temperature 2,8€1,2 0,4-5,2 2,5+1,1 2,3-4,7 P>0,05
Headache 3,5+1,3 0,9-6,1 2,8+0,9 1,0-4,6 P>0,05
Weakness 6,4+1,4 3,6-9,2 2,3+0,8 0,7-3,9 P <0,01
Decreased appetite 4,6+1,5 1,6-7,6 3,4+0,8 1,8-5,0 P>0,05
Nausea 3,5+1,3 0,9-6,1 3,2+1,1 1,0-5,4 P>0,05
Vomiting 2,5+0,7 0,9-3,9 2,14+0,8 0,5-3,7 P>0,05
Stomach pain 6,1+1,2 3,7-8,5 2,0+0,7 0,6-3,4 P <0,05
Catarrhal phenomenon 2,8+1,2 0,4-5,2 3,714 0,9-6,5 P >0,05
Arthralgia 4,5+1,8 0,9-8,1 2,5+0,6 1,3-3,7 P>0,05
Nosebleeds 2,5+0,9 0,7-4,3 1,3£0,5 0,3-2,3 P>0,05
Pain in the right hypochondrium 5,2+1,0 3,2-7,2 3,5+0,2 3,1-3,9 P>0,05
Sleep disorders 1,2+ 0,3 0,6-1,8 1,3£0,2 0,9-1,7 P>0,05
Nosebleeds I ——
Stomach pain | ————
Sleep disorders
Itchy skin I —
Bloating of the abdomen [ —
Pain in the right hypochondrium [ —
Nunilinleg
Nausea I —
Anorexia
Decreased appetite | ——
Increase in body temperature I —
Headache .
Weakness I —
0% 10% 20% 30% 40% 50%
mAVHA mAVHE

Fig.3. Comparative characteristics of clinical symptoms
in the jaundice period in AVHE and AVHA

It was found that headache, anorexia and
sleep disorders were observed with the same
frequency in both groups (p>0,05). However,
symptoms such as itching of the skin and dys-
peptic manifestations were significantly more
common in patients with AVHE (p<0,05). It
should also be noted that patients with AVHE

in the jaundice period were significantly more
likely to have the following symptoms: weak-
ness, pain in the right hypochondrium, nose-
bleeds and bloating compared with the AVHA
group. These data highlight the features of the
course of the jaundice period in various etio-
logical forms of enteric viral hepatitis.
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Table 2
Duration of symptoms of the jaundice period in AVHE and AVHA (in days)
Clinical symptoms AVHE (n=134) AVHA (n=126) p
M+m 95% CI M=+m 95% CI

Increase in body temperature 3,8£1,5 0,8-6,8 2,5+1,2 0,1-4,9 P>0,05
Headache 4,1+1,7 0,7-7,5 3,2+1,1 1,0-5,4 P >0,05
Weakness 8,1£1,5 | 5,1-11,1 | 2,103 1,5-2,7 | P<0,001
Anorexia 2,4+0,2 2,0-2,8 1,7+0,1 1,5-1,9 | P<0,05
Decreased appetite 4,7+1,3 2,1-7,3 1,8+0,2 1,4-2,2 P>0,05
Nausea 5,1£0,8 3,5-6,7 2,0+0,5 1,0-3,0 P <0,05
Vomiting 5,3+0,5 4,3-7,3 2,1+0,2 1,7-2,5 P <0,05
Stomach pain 9,3+2,3 4,7-13,9 3,5+1,0 1,5-5,5 P <0,05
Bloating of the abdomen 4,6+0,8 3,0-6,2 2,4+0,3 1,8-3,0 P <0,05
Itchy skin 7,2+ 1,6 4,0-10,4 3,1£1,2 0,7-5,5 P <0,05
Sleep disorders 3,0+0,5 2,0-4,0 2,1+0,4 1,3-2,9 P>0,05
Pain in the right hypochondrium 7,342.1 3,1-11,5 3,1+0,4 2,3-3,9 P <0,05
Joint pain 4,3+1,2 1,9-6,7 2,0+ 0,1 1,8-2,2 P <0,05

A comparative characteristic of the dura-
tion of the clinical manifestations of the jaun-
dice period in AVHE and AVHA is shown in
table 2. The data obtained indicate that there
are some significant differences in the dura-
tion of clinical symptoms during this period.
Statistically significant prolongation of symp-
toms, including weakness (p<0,001), anorexia
(p<0,05), nausea (p<0,05), vomiting (p<0,05),
stomach pain (p<0,05), pruritus (p<0,05) and
pain in the right hypochondrium (p<0,05), was
noted in patients with AVHE, which indicates
a more severe clinical course of the jaundice
period of this variant of hepatitis.

The severity of jaundice in patients with
AVHE was mild in 15 (11,2%), moderate
in 91 (67,8%) and significantly more pro-
nounced in 28 (21,0%) compared with AVHA
(15,2+3,8 and 7,4+1,3; P < 0,05). In contrast
to AVHA, 11,0% of patients with AVHE had
a cholestatic form of the disease with a pro-
longed progressive course with a further
transition to a chronic form. This form of the
disease was mainly found among 68,5% of
male patients.

Liver enlargement in acute viral hepatitis
non-A -non -E was registered in 91%, and in
acute viral hepatitis A — 89,6%. The liver was
painful on palpation in both cases of hepatitis.
It should be noted that splenomegaly was twice
as common in patients with AVHE (20,8%) as
in patients with AVHA (9,5%).

Table 3 presents data from laboratory mon-
itoring of patients with AVHE and AVHA. In

AVHE, higher activity values of ALT (p<0,05),
total bilirubin (p<0,001) and direct bilirubin
(p<0,01), thymol test (p<0,05), and alkaline
phosphatase (p<0,01) were noted. At the same
time, the albumin level is statistically signifi-
cantly lower in AVHE (p<0,05), which may
indicate a more pronounced violation of syn-
thetic liver function. The differences in other
biochemical parameters were statistically in-
significant (p>0,05).

It is interesting to note that 4 pregnant
women were among those with AVHE. How-
ever, the disease was moderate in all cases
and there were no complications. After further
follow-up, pregnancies and childbirth pro-
ceeded smoothly as well. The average length
of stay in the hospital for acute viral E was
16,3+7,4 days, while for acute viral hepatitis
A it was 11,6+4,7 days (16,3+7,4; 14,6+6,94;
P>0,05).

The study also analyzed correlations be-
tween the level of total bilirubin and biochemi-
cal markers (alkaline phosphatase, albumin) in
patients with severe acute viral hepatitis E and
acute viral hepatitis A.

Figure 4 shows a strong positive cor-
relation between the level of total bilirubin
and the activity of alkaline phosphatase in
patients with severe AVHE (correlation co-
efficient r = 0,81; n = 28). This indicates
a pronounced relationship between an in-
crease in cholestatic syndrome and an in-
crease in bilirubinemia in this type of viral
liver damage.
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Table 3
Comparative characteristics of the results of biochemical blood tests
in patients with AVHE and AVHA
AVHE (n=134) AVHA (n=126)
Laboratory parameters P
M+m 95% CI M+m 95% CI
ALT (un/l) 12,3+0,2 11,9-12,7 11,240,3 10,6-11,8 P <0,05
AST (un/l) 10,8402 | 10,4-11,2 103402 9,9-10,7 P> 0,05
Total bilirubin, (mcmol/l) 145,0£6,3 | 132,4-157,6 | 98,0£5,2 | 87,6-108,4 | P <0,001
Direct bilirubin (memol /1) 94,0+4,5 85,0-103,0 67,0+4,0 59,0-75,0 P<0,01
Indirect bilirubin (mcmol /1) 51,0+7.8 35,4-66,6 31,0+6,8 17,4-44.6 P>0,05
Thymol sample (un.) 14,5+1,8 10,9-18,1 9,1£0,6 7,9-10,3 P <0,05
Prothrombin index (%) 66,0 £5,3 55,4-76,6 78,3+6,4 65,5-91,1 P>0,05
Total protein (g/1) 72,3+5,6 61,1-83,5 69,5+6,2 57,1-81,9 P>0,05
Albumin (%) 41,5£3,0 35,5-47,5 52,5+4,6 43,3-61,7 P <0,05
Cholesterol (mcmol /1) 4,8 £0,2 4,4-52 5,1+0,3 4,5-5,7 P>0,05
Alkaline phosphatase (un/l) 156,0+£9,7 | 136,6-175,4 | 110,053 | 99,4-120,6 | P <0,01
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Fig. 4. Correlation between total bilirubin and alkaline phosphatase
in severe AVHE, r=0,81 (n=28)

Figure 5 shows a moderately negative
correlation between the levels of total bili-
rubin and albumin concentrations in severe
AVHE (r = -0,36, n = 28). These findings
may indicate a deterioration in synthetic liver
function due to the presence of a bilirubin-
induced syndrome.

Figure 6 shows an extremely weak nega-
tive correlation between the level of total bil-
irubin and the activity of alkaline phosphatase

in patients with severe AVHA (r = -0,08;
n = 17), which probably reflects the distinctive
pathophysiological mechanisms of liver dam-
age in this form of infection.

Figure 7 shows a weak negative correla-
tion between the level of total bilirubin and al-
bumin concentration in severe AVHA (r = -0,33;
n = 17), which may also indicate a slight de-
crease in synthetic liver function against the
background of bilirubinemia in this nosology.
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The results of the correlation analysis show
a difference in the nature of pathogenic pro-
cesses in severe cases of AVHE and AVHA, and
can be used to develop diagnostic and prognos-
tic strategies for patients with these conditions.

Conclusions

A comparative assessment of clinical and
laboratory characteristics revealed significant
differences between acute viral hepatitis E and
acute viral hepatitis A in adult patients. AVHE
mainly affected older age groups and was char-
acterized by a more severe course, an extended
prodromal period, a high incidence of severe
jaundice and a more pronounced cholestatic
syndrome compared with AVHA.

Laboratory data from patients with AVHE
indicated more severe liver dysfunction, as evi-
denced by higher levels of bilirubin, ALT, al-
kaline phosphatase, and a decrease in albumin
concentrations.

These findings emphasize the need for in-
creased clinical vigilance for hepatitis E in en-
demic areas and the optimization of diagnostic
approaches, particularly among adult patients.
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B3AUMOCBS3b U MEXAHU3MbI BO3JIEVCTBUA
MEXAY HAPOJOHTUTOM U CAXAPHBIM JUABETOM
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ITapofoHTUT 1 Ua0eT SIBISIOTCS AByMs LIMPOKO PACHPOCTPAHEHHBIMH M B3aMMOCBS3aHHBIMU XPOHUYECKUMU
6ome3nsimu. CaxapHBIil Ta0eT MOXKET BBI3BIBATH MAPOJOHTHT. I1apoOHTHT — 3TO BOCHAMTENbHOE 3a00JIeBaHNE,
Mopa’kaloliee TKAHH, OKPYKAIOIHe 3yObl, I KOCTHYIO TKAaHb UENIOCTH, SIBIACTCS OJHUM U3 PACIPOCTPAHEHHBIX
OCJIOKHEeHHI caxapHoro quabera. CyIiecTByeT IByCTOPOHHSIS CBSI3b MEXKIY THA0STOM H MAPOJOHTHTOM, B KOTOPO
MHKPOOHOM, BOCIAJICHHE, HIMMYHHBIH OTBET, OKUCIUTENIBHBIN CTPECC M TeHETHKA UTPAIOT BaXKHYIO poib. Llenbio
JAHHOTO HCCIICIOBAHUS SBHIICS aHAIN3 JaHHBIX O MOJICKYJISIPHBIX MaTO(QH3HOTOIHICCKUX H3MEHEHHSX, KOTOPhIe
CBS3aHbI C CAXapHbIM JI1a0ETOM H MAPOJOHTUTOM. MaTepHaioM JULst H3y4eHHs OCITy KM 0030p U aHaJIN3 JIUTepa-
TYpBI [10 TEMaTHKe MCCIIeI0BaHNUs. Pe3ysbraTl HCCIICOBAHMS: B IOCJISIHIE FOJbI II0OKA3aHO, YTO CaxapHbI quader
MO’KET H3MEHHTH COCTAB MOJICCHEBOT0 MUKpoOroMa. CaxapHbIii AuadeT, BIUsL Ha MUKPOOHOTY IIOJIOCTH PTa H HM-
MYHHYIO CHCTEMY yCyryOisieT BOCHAIUTEIbHBIC IPOLECCHI TAPOIOHTA, a THIICPIIMKEMHUS CIIOCOOCTBYET HaKOILIe-
HUIO IIPOJTYKTOB OKHCIIUTEIBHOTO CTPECCa U KOHEUHBIX MIPOIYKTOB IIMKHPOBAHHUS, KOTOPHIE MOBPEKJAIOT TapOJIOH-
TaJbHbIC TKAHH U MPEIATCTBYIOT UX pereHepanu. lcenenoBanue MOAIepKUBACT, YTO CaxXapHbLIH AHa0eT sABIseTCs
OCHOBHBIM (DAKTOPOM PHCKA Pa3BUTHS MAPOJOHTHTA U MOXKET IOBBILIATH TATOTCHHOCTh MUKPOOUOTHI ITAPOJJOHTUTA.
ITaponoHTHT 1 caxapHbIH AHa0eT OKa3bIBAIOT B3AaHMHOE BIIHSHHE IPYT Ha JIPyTa, YTO JeJaeT HOHUMAHUE ITOMU CI0XK-
HOH B3aHMOCBSI3H HEOOXOIHMBIM IS pa3paboTKu d(HEKTHBHBIX METOOB MPOGHIAKTUKY U JICICHHU.

KuioueBble ciioBa: MApPOJAOHTHUT, caxapl-n,lﬁ ,Hl/laﬁeT, Ml/le()Gl([OM, BOCIIAJICHHE, l/lMMyHHblﬁ OTBET, IIATOr¢HEe3

RELATIONSHIPS AND MECHANISMS OF ACTION
BETWEEN PERIODONTITIS AND DIABETES MELLITUS

Golubenko A.V., Anufrieva E.I., Makeeva A.V.

Voronezh State Medical University named after N.N. Burdenko of the Ministry
of Health of the Russian Federation, Voronezh, e-mail: anyaO3av@mail.ru

Periodontitis and diabetes are two common and interrelated chronic diseases. Diabetes mellitus can cause
periodontitis. Periodontitis is an inflammatory disease that affects the tissues surrounding the teeth and the jaw bone,
and is one of the common complications of diabetes mellitus. There is a two-way relationship between diabetes
and periodontitis, in which the microbiome, inflammation, immune response, oxidative stress, and genetics play an
important role. The aim of this study was to analyze data on molecular pathophysiological changes that are associated
with diabetes mellitus and periodontitis. The material for the study was a review and analysis of the literature on
the topic of the study. Results of the study: in recent years, it has been shown that diabetes mellitus can change the
composition of the subgingival microbiome. Diabetes mellitus, affecting the oral microbiota and the immune system,
aggravates periodontal inflammatory processes, and hyperglycemia promotes the accumulation of oxidative stress
products and advanced glycation end products that damage periodontal tissues and impede their regeneration. The
study emphasizes that diabetes mellitus is a major risk factor for periodontitis and can increase the pathogenicity
of periodontitis microbiota. Periodontitis and diabetes mellitus have a mutual influence on each other, which makes
understanding this complex relationship necessary for the development of effective prevention and treatment methods.

Keywords: periodontitis, diabetes mellitus, microbiome, inflammation, immune response, pathogenesis

BBenenue

[TapomonTut U caxapubiii tuadet (C]) — 310
JIBa LIMPOKO PacCIpPOCTPAHEHHBIX XPOHUUECKHX
3a00J1eBaHys, KOTOPBIC 3HAYUTEIBHO YXY/IIIa-
IOT CaMOYyBCTBHE U 00IIIee COCTOSHHE 3710pO-
Bbs [1]. C/I, B 4aCTHOCTH, MPEACTABISIET COOO0#
IpyNIly METa0OIMYECKUX HapyUICHHH, BO3HU-
KalOIIMX M3-32 POOJIEM ¢ BBIPaOOTKOH Wi Hc-
M0JIb30BaHKEM MHCYNMMHa. KitoueBbIM npu3Ha-

KOM Jra0eTa sIBIISIeTCS TOBBILICHHBIH YPOBEHb
caxapa B KpOBH, KOTODBIi, B CBOIO O4YEpE/b,
MOXKET MPUBECTHU K CCPHLE3HBIM I0JIIOCPOYHBIM
OCIIO’)KHCHUSIM, TTOBBIIIICHUIO CMEPTHOCTH H CO-
KPAIICHUIO TTPOIOJKUTEIHFHOCTH JKU3HH [2].
[MarnuenTsl ¢ auadetom Oolee BOCIPUHM-
YHUBBI K MAPOJOHTUTY, U HAOOOPOT, MapoJIOH-
TUT MOXET YCYTyOHThb COCTOSHHWE OONBHBIX
¢ C/H. CormmacHO TOCHAEAHUM JaHHBIM Mex-
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JlyHapoiHOW  jnuaberudeckor  Denepanuwu,
B 2021 rony pacnpoctpaneHHocts C/ B mupe
nocturna 529 mnn uenosek. [Ipeanonaraercs,
gyt0 K 2045 romy uncno 6ompHBIX CJ] mocTur-
HeT 783 MITH 4eloBeK. BeICOkMil ypoBeHB 3a-
00JIeBaCMOCTH, WHBAIWJIHOCTH, CMEPTHOCTH
u crpemutenbHblil poct CI co3maror cepres-
HBIE MPOOJEMBI AJISI CUCTEMBI 3/IpaBOOXpaHe-
HUsl. XpOHHUYECKUE 3a00JIeBaHUs, CBA3aHHbIC
¢ CHI, MoryT mopaxkarh pa3IW4YHbIE OpTaHEI,
B TOM YHCII€ BBI3bIBasi MHKPO- M MaKpOCO-
cynucThle 3a0osieBaHus (nuabeTnyeckas He-
(ponarus, nepudepudeckas nuadeTHUeCcKas
Heliporatuss U nuabeTHdecKas peTHHONATHS,
YTO B KOHEYHOM MTOT'€ MOXKET MIPUBECTH K TO-
Tepe 3peHus) [3].

[TapomoHTHT — 3TO XPOHUYECKOE BOCIANIN-
TelbHOE 3a00JIeBaHne, TIPU KOTOPOM MTPOUCXO-
JUT paspylleHre TKaHeH MapoJoHTa U YMEHb-
ieHue 00bEMa anbBEONIIPHOM KOCTH | allbBEO-
JISIPHOTO TPEOHSI, U TIPY OTCYTCTBUU JIOIDKHOTO
JIedeHUsI TIPUBONT K TIOTepe 3y0oB. Y Jromeit
¢ C[ 1 tuma pucKk pa3BUTHSA TAPOMOHTHTA
BBIIIIE, YeM Yy JTroneli 6e3 nuadera [4-6]. Mccme-
JIOBaHHUS MOKa3aJld, YTO PaclpoCTPAHEHHOCTh
napopoHTuTa y nauueHToB ¢ CJ1 1 tuna Moxet
BapbupoBarecs oT 10% no 46% B 3aBUCHUMO-
CTH OT BO3pacTa M cTaxa 3aboneBanus [7, 8].
CJ1 2 Tuma BcTpedaeTcs Jaie u Kak IMpaBuiio,
pacipoCTpaHEeHHOCTh MApPOJOHTUTA y MAaH-
HBIX TAIIUEHTOB BBINIE U cocTaBiuseT oT 30%
10 60% [9, 10]. IIpu urHopupoBaHUM NEPBUY-
HBIX TPHU3HAKOB IApPOJOHTHUTA MOTYT TaKKe
Pa3BHUTBCA U IPyTHE OCIIOKHEHHS, HAIIPUMED,
SA3BeHHAsT OOJE3HBb JKENyIKa, MoYedHasi HeIo-
CTaTOYHOCTh, UIlleMHYecKast O0Ne3Hb cep/la,
sMmpuzeMa JIErKux, THEBMOHUS H T.JI.

OfHUM M3 XapaKTePHBIX MPU3HAKOB Mapo-
JIOHTUTA SIBJISICTCS HAJIMYUE TApOJOHTATIBHOTO
KapMaHa, KOTOPBIi MOJKET OBITh AMarHOCTHPO-
BaH C TMOMOIIBIO 30HaAUpoBanus. 1o ryOuHe
[apOJIOHTAJILHOTO KapMaHa BBIACIISIOT TPH
OCHOBHBIX CTEICHHU TSDKECTH Pa3BUTHS Mapo-
JIOHTUTA: JIETKasl, CPEIHSISI, TSDKENast, KOTOPhIS
MO3BOJISIIOT OINPENIEIUTh YPOBEHb Pa3pyIICHUS
TKaue# (puc. 1) [11].

Jlnabet u MapoJOHTUT — HE3aBUCHMO CBSI-
3aHBl W OINOCPEIOBAHBI CIOKHBIMH B3aHMO-
JIEHCTBUSIMH MEXJTy MHUKPOOMOMOM, BOCIIaje-
HUEM, UMMYHHBIM OTBETOM OPI'aHH3Ma, OKHUC-
JIUTEIBbHBIM CTPECCOM, TCHETUKOW U JPYyTrUMU
¢akropamu. TouHbIE MONEKYISIPHBIE MEXaHH3-
MBI, CBSI3BIBAIOIINE UX, & TAKKE MYTH B3aUMO-
JCHCTBHSI MEXKIY IMa0ETOM M HM3MEHCHHUSIMHU
B TKaHSX MApOIOHTA JI0 KOHIIA HE U3yYCHBI.

Ileab10 TaHHOTO M CCIETOBAHMS SIBISICTCS
aHAJIU3 JIAHHBIX O MOJICKYJISIPHBIX MaTo(u3mo-
JIOTUYECKUX M3MEHEHHSX, CBSI3aHHBIX C ITapo-
nmoututom u CJI.

MarepuaJjibl 1 METOAbI UCCJIETOBAHUS

Bout mpoBenéH 0030p W aHaIM3 JIMTEpa-
TYpBbI, B TOM 4Hclie U3 0a3bl JaHHbIX PubMed,
eLibrary.

Pe3ynbTarhl ucciea0BaHus
H UX 00CYKIeHue

B nmocnennue rogsl MHOTHE HCCIIEAOBaHUS
nokazanu, yto CJl MOXXeT M3MEHHUTb COCTaB
u OmopasHooOpa3ue IONJeCHEBOTO MHKpPO-
omoma. Kak mpaBuiio MIoXoi MIHKeMHYeCKIi
KOHTPOJIb U AJIUTCIIbHAA TUIICPITIMKEMUA ObLIH
BOBJICUCHBI B KauecTBe (haKTOPOB pHCKa 3a00-
neBaHuil napononTa (puc. 2) [1, 12].

CreneHu TSXKEeCTH mapoaoOHTHUTA

\

=

Cpem{fm CTECNICHb:

Jlerkasi cTeneHb:

1.Ilepuoanueckas
KPOBOTOYHBOCTH

2.IlapogoHTanabHBIE
KapMaHBbI He Oolee
4 MM

3.Ha
pEeHTreHOrpaMMe
M3MEHEHHS KOCTH HE
MIPOCIICIKUBACTCS

6 MM

1.Yacras
KPOBOTOYHBOCTH

2.Kapmansl oT 4 10

3.IIpucyrcTByet
oOHakeHHe KOpHeH

Tsiskes1asi CTeNeHb:

1.ITocTossHHAS
KPOBOTOYHBOCTH

2.Kapmans! 6osee
6 MM

3.boJie3sHeHHOCTH
JIECHBI

4 ITonBUIKHOCTD
3y00B

Puc. 1. Cmenenu mscecmu pazeumus napooonmuma (H.H. Abonmacosa, A.U. Huxonaesa) [11]
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[ CaxapHsIii 1uader ]

l

:

KoHeuHble NPOIYKTBI
TJIMKHPOBaHHA T

:

[

I I

] [ I'moxko3a | ] [ Tuneprmmuaemus | ] [ AxtiBHas ¢popma O2 | }

.

[ OtBer XocTa ]

A

Bocnammtensusie mmroknsst T, IL-1 1, IL-6 1,
IL-8 1,1IL-17 1, TN-a 1

A

s

-

AKTHBHOCTh (pHOpOOIAacTOB, OCTEO0IACTOB H  KOCTHBIX
KJIETOK |, OCTeOKIacTOB

-

IIapoOJIOHTa,

-

BocnaneHne JeceH/apojIoHTa, HapylleHHe BOCCTAaHOBJICHHS
yCIUIeHHas
NIPHKPEIUIeHHS 3y00B H MapOIOHTAIBHOr0 KapMaHa

NoTepsA KOCTHOI1 Macchl,

———

[ O0ocTpeHHe NapoIOHTHTa ]

Puc 2. Bausanue enuxemuyeckoeo KOHMpOIs U cunepeiukeMuy Ha pasgumue napoooHmumad
Hemounux: cocmasneno asmopamu: Chung Y.L., Lee J.J., Chien H.H., Chang M.C., Jeng J.H. [1]

[Marments! ¢ CJ 2 Tuna 6osee BOCIIpUUM-
YUBBI K TAPOJJOHTAIBHBIM ITaTOT€HAM H UMEIOT
OoJiee BBICOKUI PHUCK pa3BUTHsI NAPOAOHTHTA.
Juabet moBBIIAET YPOBEHb INIIOKO3bI, KOHEU-
HBIX TPOAYKTOB TIUKUPOBAHUS, THUIICPIHITH-
JEMUHU M aKTUBHBIX (DOPM KHCIOpOJa B TKAHAX
Mapo/IOHTa, YTO MPHUBOAHUT K YCHIICHHIO BOC-
najeHus U BiauseT Ha (GuUOPOOIACTBI, OCTEO-
6HaCTI)I " OCTCOKJIACThI, TCM CaMbIM YyCUJIMBast
BOCTaJICHWE TKaHEH, oO0pazoBaHUE MapOJOH-
TaJbHBIX KAPMAHOB M PE30POLHIO aIbBEOIISIp-
Holt koctu [12, 13].

CJl MOoXeT M3MEHSTh MHKPOOWOTY IIOJIO-
CTH pTa, ¥ 3TOT 3P PEKT yacTUIHO oOparmaeTcs
BCIIITH TOJIBKO 3a CHET BBCACHHUA aHTUTCII MEC-
nuaropoB Bocnanenus IL-17, RANKL u IL-6,
YTO yKasbIBaeT Ha To, uto C/I, OakTepuanbHbIi
COCTaB MOJOCTH pPTa M BOCHAJICHHE HMEIOT
CWJIbHYTO Koppessnuio [12].

Bocnanenue sBnsieTcs eie OaHUM KITIode-
BbIM (pakTopom cBsizu Mexxay CJ1 1 mapopoHTH-
TOM, TaK Kak 00a COCTOSIHHSI aCCOLUHPYIOTCS
C BBIP&KCHHBIMU BOCTIAJIMTEIILHBIMHU TIPOLIEC-
camu [14]. Bocnanenue — 310 3amuTHas pe-
aKIus TKaHeH MapojoHTa Ha OakTephalbHbIE

BpEIHBIC Ppa3IpaKUTEIH, MPOIECC, Harpas-
JICHHBIN Ha BOCCTAHOBIIEHHE OajlaHca TyTeM
yCTpaHEHUsI BPEAHBIX pa3lpa)KuTeNe, TaKux
Kak narorensl. Pa3surue nuabera 1 Tuna yacto
CBSI3aHO C HAPYIICHUSIMHA B HMMYHHOU peryJis-
IIUH, YTO TIPUBOJUT K aKTUBAIIUH BPOXKICHHOMN
WMMYHHOM CHCTEMBI W YBEJIHYEHHUIO YHCIA
ayTopeakTuBHBIX T- u B-muMdonurtos, BBI-
pabarbiBaronux ayroanturena. s pazButus
nuabera 2 TN XapakTepHa HECHOCOOHOCTh
OCTPOBKOBBIX [3-KJICTOK MOKEITYIOYHON Ke-
JIe3bI KOMITEHCHUPOBATh BHICOKHE YPOBHU TIIO-
KO3BI, YTO OOYCIIOBICHO CHW)XCHHWEM HHKpe-
THHOBOTO OTBETa W YBEIUYEHHUEM CEKpPEIUU
mirokaroHa.  DyHKIMOHAIBHBIE HAapyLICHUS
€CTECTBEHHBIX KWJIJIEPOB M B-KieTok, a Tak-
)K€ M3MEHEHUS B Tposudepanuu Makpogharos
n T-knetok crHocoOCTBYIOT NPOrpeccHpoBa-
auto C/1 2 tuma [15].

XoTsi MHKpOOHBIA AUCOMO3 HEMOCpe/I-
CTBCHHO BIIMSIET HAa TKaHU MNAapOJOHTA, MHU-
KpPOOPTraHU3MbI TAKXKE UIPAIOT BAXKHYIO POJIb
B YCWJICHHH BOCIHAIUTENBHOH peakiuud BOC-
MPUUMYHUBBIX XO035€B, 00pa3ys yCTOHYHMBBIE
OmMoTUIeHKH Ha 3y0ax B MpoIlecce MpOorpeccu-
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poBaHus napogoHTHUTa. Hakomnenne 3yOHOTO
HaJeTa BBI3BIBACT BOCIHAJICHUE TKaHEH Mapo-
JIOHTA, YTO HW3MEHSET OKPYKAMIIYI Cpemy
M CIOCOOCTBYET POCTY TPaMOTPHUIATEIHHBIX
Oakrtepuii. JlampHEHIIE HEKOHTPOIHPYESMBIE
BOCHAJIMTCIBHBIC 1 KMMYHHBIC pC€aKIIMKU 3Ha-
YUTEJIHLHO YCKOPSIOT pa3pylleHre Tkanei [16].

HefiTpoduibl SBISIOTCS BaXKHBIM KOMIIO-
HEHTOM BPOXKICHHOTO MMMYHHTETa, (OopMH-
pys mepByo 3(pQEeKTHBHYIO JHHUIO 3allUTHI
XO3sIMHA OT TIapOJIOHTAIBHBIX OakTepuit. Heii-
TPOQUIBHBIH TOMEOCTa3 MOXKET MOJJICPIKU-
BaTh OaJIaHC MEXJy 3alIUTON U pa3pylIeHuEM
OpraHu3Ma, W JIo00i aucOanaHc MOXET MpH-
BECTH K TMOBPEXKICHUIO TKaHEW IapojoHTa
[12]. duchyHKumoHambHbIE HEUTPODUIBI MO-
TYT BBI3BIBAaTh MOBPEXKICHIE TKaHEH apOI0H-
Ta MOCPE/ICTBOM BBICBOOOXKICHHUST METUATOPOB
BOCTIaJIeHUs] WM (DEPMEHTOB, Pa3pyIIAIOLINX
TkaHu. Y namueHtoB ¢ C/| U mioxum rimke-
MUYECKUM KOHTPOJIEM HEHUTPOPHUIBI MOTYT
OBITh aKTHBHPOBAHBI 3apaHee, YTOOBl yBEIH-
YUTH MOBPEXKICHUE MTapOJOHTA 33 CUET MOBBI-
LIeHUs aKTUBHOCTH TpoTenHkuHa3bl C. [1moxo
(yHKIMOHUpYIOLIHE HEUTPO(DUIIBI MOTYT yCH-
JUBaTh TIOBPEXKJCHUE TKaHEH, IMPOU3BOJIUTH
0oJBIlIe CYTIEPOKCHIHBIX U TPOBOCIIATUTEIb-
HBIX [IUTOKMHOB, 8 TaK)Xe XEMOKHHOB H YBe-
JMYMBATh KOIMYECTBO HEUTPO(DUIOB B TKAHU
napojoHTa. Kpome Toro, ypoBHU KaJbIpOTEK-
THUHA, OCHOBHOTO [IUTOIJIa3MaTHYECKOTO Oerka
B HeWTpo(duiaax, 3HAYUTEIBHO BHIIIE y TAIlH-
eHTOB ¢ napogoHTuTOM 1 C/I 2 THNa, uem y na-
LIMEHTOB C XPOHUYECKUM MapogoHTUTOM [17].

Maxpodaru SBISIOTCS elle OAHUM THIIOM
KJIICTOK, CBsA3aHHBIM C HWMMYHHBIM OTBETOM
U, KaK [OJIararoT, CIIOCOOCTBYIOT Pa3BUTHIO
napoponTuta. CJI MOXeT yBeIWYHBaTh IIO-
JSPU3ANNAI0 TTPOBOCIAIUTENEHOTO (heHOTHTIA
M1 maxpoaros, TeM caMbIM YBEITHYHBAs BOC-
MIPUAMYHUBOCTD M TSDKECTh 3a00JI€BAHUS MTapo-
JIOHTA, a KOJIMYEeCTBO Makpodaros mpoTuBOBOC-
najuTeabHoro (peHoruna M2 cOOTBETCTBEHHO
yMeHbInaercs. Kiaccuyeckue myTH aKTHUBH-
pYIOT TpoBoCHanmuTeNnbHbIe Makpodarm M1,
KOTOpBIE€ YYaCTBYIOT B IPOM3BOJICTBE BOCTIANIE-
HUS, B TO BpeMsI KaK MPOTHBOBOCIIATIUTEIHHBIE
Makpodara M2 yuacTBYIOT B TIOJIaBIICHHH BOC-
naneHust. CUCTeMHbIe MeTabOoInYecKre u3Me-
HEHWUs, BbI3BaHHbIC runepriukemuei, mpu CJI,
Y PE3UCTEHTHOCTHIO K WHCYIIMHY, MOTYT U3Me-
HUTH TIOJIIPU3AIMIO U QYHKIHIO MaKkpoharos,
YCHJIUTh MHEJIONO033 W MPHUBECTH K yBEIHYe-
HHUIO BI)ICBO60)KZ[€HI/I$I MOHOIHMTOB, KOTOPLIC
ABJIAIOTCA MPCAINICCTBCHHUKaAMU MaKpO(i)aI‘OB.
HefliTpoduibl YHUYTOXKAIOT NapOJOHTATIBHBIC
MHUKPOOPTaHU3MBI, (ParouuTUpys UX WIN BBI-
CBOOOXKTass HEHTPO(HILHBIE BHEKJICTOUYHBIE
JIOBYIIKH, a 3aT€M 3aIyCKaloT aronTo3 W He-
MeIeHHBIN 3((epoIuTo3, HapsIy C STUM 3a-
ITyCKArOTCst MaKpoaru, 4To0bl IPEeI0TBPATUTh

Oosblllee TIOBPEKACHUE TKAaHEH IMMapoIoHTa.
TemM He MeHee, XpOHHYECKOE paccTPOMCTBO
y nanuenToB ¢ CIl 0ObIYHO MPUBOAUT K JUIH-
TEJILHOMY BOCIAJICHUIO U CTOMKOCTU HEUTPO-
¢uoB 1 Makpodaros, 4To yCyryOiseT Bocma-
nenue napomonTa [18, 19].

B nononHeHne K BOCHATUTENBHOW peak-
LMY, OIOCPENOBaHHON MapOJOHTAJIbHBIMU
NaToreHaMH, M TOCIEAYIOIEeH NpoayKUueH
YpEe3MEpHOr0 KOJIMYECTBA AKTHBHBIX (hopm
kuciopona (ADK), Be3BaHHOTO HEUTpOhU-
JIaMH, HEKOTOpbIE JaHHBIE CBHUICTEIHCTBYIOT
0 TOM, 4TO TUNIEPIIIMKEMHSI, BI3BaHHAs Anade-
TOM, TAK)K€ MOXKET NPUBOAUTH K HAKOIJICHUIO
NPOIYKTOB OKHCIHMTEIBHOIO CTpecca B TKAHH
apoaoHTa. BeICOKnE ypOBHHU IMIMKEMHUH UHIY-
nupytor AOK myTeM dpe3sMepHO aKTHBAITHH
IIOJINOJIBHBIX IYyTEH, F€KCO3aMUHOBBIX ITyTEH
W CUTHAJIBbHBIX MyTel penenTopoB KOHEYHBIX
NPOAYKTOB HE(PEPMEHTATUBHOIO IIMKHPOBa-
Hust (AGE/RAGE), yBennuuBas o0Opa3zosa-
aue AGE, MutoxoHIpruanpHy0 IUCHYHKIHIO
U 3HAYUTEJIbHOE YBEJIMUYEHHE OKHCIMTEIIbHBIX
Bemects [19-21].

SIBnsisicb OAHUM M3 OCHOBHBIX MEXAHHU3MOB
3a0oneBanusi, AGE/RAGE sBusroTcss 0CHOB-
HBIM CBSI3YIOIIMM 3BEHOM MEXKAY AnabeToM
U ero ociuoxHeHusiMu. VccnenoBaHusi moka-
3bIBAIOT, YTO IIPU XPOHUYECKOM I1apPOJOHTHTE,
CBSI3aHHOM C CaxapHbIM JHa0eTOM, HAKOIIJICH-
Heie AGE/RAGE B nmapoyioHTe yBequ4nBaroT-
cs. Cuneprernueckuii 3pdexr 1 AGE/RAGE
MOXET BBI3BaTb MOBPEKACHUE MApOJOHTA
npu CII. AGE/RAGE ycunuBaroT KIeTOuHYIO
ayTo(aruio, aKTUBUPYS CHUTHAJIbHBIN IIyTb
(ERK) 1 u3meHsst MpOHUIIAEMOCTh KJIETOYHBIX
MeMOpaH, 4TO yBEJTMYUBAET YPOBEHb OKUCIIH-
TEJBHOIO cTpecca B mapopoHTe. MccnenoBanus
nokas3biBaioT, 4To AGE/RAGE, HakomieHHbIE
B NIAPOJIOHTAIILHON TKaHH, CIIOCOOCTBYIOT BBbI-
padOTKEe BOCHAIMTEJIBHBIX LIUTOKMHOB, TAKUX
kak [L-6 u IL-8. Kpome toro, KIII" u TNF-a
MOTYT YCHUJIUBAaTh JEHCTBHE OKHCIUTEIbHBIX
BEIIECTB M CHIKATh ocTeoreHnyto auddepen-
uupoBky. Upesmepubie ADK, Bo3HMKarouime
npu aualere, MPUBOIAT K MOBPEXKICHUIO Te-
JIOMEp CTBOJIOBBIX KJIETOK I1€PHUOJOHTAJIbHOMN
ces3ku (PDLSC) u HapymaioT pereHepamuo
MapoOHTANIBHBIX TKaHeH [22, 23].

OCHOBBIBasICh Ha BBIIIE CKAa3aHHOM, MBI
oOHapyxmuBaeM cBs13b Mexny CIl u mapomoH-
THUTOM.

BriBoabI

Takum o6pazom, 0000MKB HHPOPMAITHIO
O B3aHMMOCBJ3U U MEXaHH3Max B3aHMOJIeI>i-
ctBusi Mexay CJl W mapogoHTUTOM, MOXKHO
caenarb BbIBON, 4To CJI sIBIIIETCS OCHOBHBIM
(hakTOpOM pHUCKa Pa3BUTHS APOJOHTUTA U MO-
JKET TOBBINIATH MATOTEHHOCTh MHKPOOHOTHI
MapOJOHTHTA.
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Bonee nryOokoe moHMMaHME MEXaHH3MOB
cBs13u Mexay C/l u maponoOHTHUTOM ITOMOMKET
Jydiie OOBSICHUTh B3aUMHOE BIUSHHE MeETa-
00JINYECKUX M BOCHAINTENIbHBIX 3a001€BaHUM
1 00eCHeYnTh TEOPETUIECKYIO OCHOBY JUIS I10-
HCKa HOBBIX CHCTEMHBIX KOMIUIEKCHBIX METO-
noB nedenus napopontuta u CJl, a rakxke 6710-
KHPOBaTh UX B3aUMOCBSI3b.

B3aumocsa3s Mexay napogoHTuToM U CJ{
SIBJISIETCS. CJIOKHBIM M MHOTOTPAHHBIM SIBIICHH-
€M, U [IOHUMaHHUE B3aUMOICHCTBUS 3TUX IBYX
XPOHUYECKHX 3a00JIeBaHUI MMEET pelarolee
3HaueHue 1715 pa3padoTku 2P PeKTUBHBIX CTpa-
TEruii NpOQUIAKTHKH U JICUCHHS.
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MMATO®U3NOJOTI'usA CUHAPOMA JTUCCEMUHUPOBAHHOTI'O
BHYTPUCOCOYAUCTOI'O CBEPTBIBAHUSA KPOBU

Tyaanosa H.A., ®apxeraunosa B.P., Kyuymosa P.P., I'ynsesa U.JI.

@I'EOY BO «Ilepmckuii 20Cyoapcmeentbiti MeOUYUHCKULL yHU8epcumen umeHu aKxaoemurd
E.A. Baenepay» Munsopasa Poccuu, Ilepwo, e-mail: nigina.tulanova@icloud.com

JlrucceMUHHPOBAaHHOE BHYTPHCOCYAHMCTOE CBEPTHIBAHME KPOBU MPEACTABISIET CO0OIl CIOKHOE KIMHH-
YeCKOe COCTOSIHUE, XapaKTepH3ylolleecsi akTHBaIlell reMocrasa U HapylleHHeM MHKpounupkymsiuu. [laro-
¢busuonorust IBC-cunapoma BKIIOYaCT B ce0sl MHOKECTBO MEXaHH3MOB, TAKHX KaK BOCIAICHHE, aKTHBALIUS
TPOMOOIUTOB U B3aUMOJECHCTBHE C HAOTEINEM, UTO JellaeT ero BasKHBIM 00beKTOM JUIs HccienoBanus. Llens
JIaHHOW 0030pHOIl CTAThU 3aKJIIOYAETCS B CHCTEMATH3AIlMUd COBPEMEHHBIX 3HAHUIT O MaTO(U3MOIOTHYECKUX
MEXaHH3MaX, BBISIBIICHHU KIIOYEBBIX (PAKTOPOB, CIIOCOOCTBYIOIINX PAa3BUTHIO CHHIPOMA, M OLEHKE MX KIH-
HUYECKOTo 3HaueHus. B mpoiecce paboThl ObLI MPOBEACH CHCTEMATHIECKUil 0030p nuTepatypsl. st moucka
HCIIOJIb30BaNCh 0a3bl aHHbIX PubMed, Scopus u Web of Science 3a nepuon ¢ 2014 o 2025 roasl. IIpoana-
TU3upoBaHo Gosxee 50 MCTOYHHKOB, U3 KOTOPBIX B 0030p BKIOUCHBI 21 Hanboiee akTyalbHBIX M 3HAYUMBIX
crareil, OTpakalolNX MOCIEAHUE AOCTHKEHHS B O00TACTH M3YyYeHHs CHHIPOMA THCCEMHHHPOBAHHOIO BHY-
TPHCOCYAUCTOTO CBEPThIBaHUS KpoBU. O6G30p moKasan 3HAYUTEIbHOE pa3HOOOpazne maro(hU3MOIOTHUSCKUX
MEXaHH3MOB, Y4aCTBYIOIIUX B Pa3sBHTUH CHHIPOMA AUCCEMUHHPOBAHHOIO BHYTPHUCOCYAUCTOIO CBEPTHIBAHMUS
KpPOBH, BKJIIOYasi POJIb BOCHAIUTEIbHBIX [UTOKHHOB, TPOMOOIMTAPHON AaKTHBALMUA U DHIOTCIHATLHON HC-
¢ynknun. [TorydeHHbIe pe3ynbTaThl HOAYEPKUBAIOT HEOOXOAUMOCTD NAaIbHEHIINX UCCIeOBAaHHN Ul pa3pa-
OOTKH HOBBIX MOJXOOB K MPO(QHIAKTUKE U JICUCHHUIO JAHHOTO COCTOSTHUSA. JlaHHast CTaThs MPEACTABIAET CO00it
Ba)KHBII BKJIaJ B HOHMMaHHe maToreHe3a [[BC-cuHIpoMa U MOKET CIIy)KHTh OCHOBOU JUIst OyAyIINX KINHHYE-
CKHX HCCIICIOBaHUN U pa3paboToK.

KuroueBrble ciioBa: JAHCCEMHUHHPOBAHHOE BHYTPHCOCYAIHUCTOE CBéprlBaHl/le KpoOBH, MaTOreHes, Tp0M603, NoJTHOpPraHHast
HEA0CTATOYHOCTDH, IUATHOCTHKA

PATHOPHYSIOLOGY OF DISSEMINATED INTRAVASCULAR
BLOOD COLOGTING SYNDROMES

Tulanova N.A., Farkhetdinova V.R., Kuchumova R.R., Gulyaeva L.L.

Perm State Medical University named after Academician E.A. Wagner,
Perm, e-mail: nigina.tulanova@icloud.com

Disseminated intravascular coagulation is a complex clinical condition characterized by activation of
hemostasis and impaired microcirculation. The pathophysiology of DIC involves multiple mechanisms, such as
inflammation, platelet activation, and interaction with the endothelium, making it an important object of research.
The aim of this review article is to systematize current knowledge about the pathophysiological mechanisms,
identify key factors contributing to the development of the syndrome, and assess their clinical significance. In the
course of the work, a systematic literature review was conducted. The search used PubMed, Scopus, and Web of
Science databases for the period from 2014 to 2025. More than 50 sources were analyzed, of which the review
includes 21 of the most relevant and significant articles reflecting the latest advances in the study of disseminated
intravascular coagulation. The review showed a significant diversity of pathophysiological mechanisms involved
in the development of disseminated intravascular coagulation syndrome, including the role of inflammatory
cytokines, platelet activation and endothelial dysfunction. The obtained results highlight the need for further
research to develop new approaches to the prevention and treatment of this condition. This article represents an
important contribution to the understanding of the pathogenesis of DIC syndrome and can serve as a basis for
future clinical research and development.

Keywords: disseminated intravascular coagulation, pathogenesis, thrombosis, multiple organ failure, diagnostics

BBenenue

CHHIpPOM JHCCEMUHUPOBAHHOTO BHYTPH-
cocymucroro ceepreiBanus (JIBC-cunapom) —
9TO HecnenuPUISCKUN MaTONIOTHUECKUHN MPo-
[IECC, CBSI3aHHBIM C TMOCTYIUICHHEM B KpPOBb
aKTHBAaTOPOB €€ CBEPTHIBAHHS W arperanuu
TPOMOOIIUTOB, 00pa30BaHWEM TPOMOMHA, aK-
TUBAaUMEd W TMOCIEAYIOUUM HCTOILIEHUEM

TUTa3MEHHBIX (EPMEHTHBIX CHUCTEM, 00pa3o-
BaHHEM B KPOBH MHOXXECTBEHHBIX MHKPO-
CTYCTKOB M arperaTroB KJIETOK, OJIOKHUPYIOIINX
MUKPOILIMPKYIIAILNIO B Opranax. B cBs3u c yBe-
JTUYEeHUEM 4Hcia WH(EKIMOHHBIX 3a00ieBa-
HUU W TpaBM, a TaKXKe TOCIEPOIIOBBIX OCIIOK-
HeHui, mpobnema JIBC-cuaapoma cTaHOBUTCS
Bce Oosiee akTyasnbHOM [1].
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eabr0 uccaen0BaHUA SIBISIETCA  YIIIy-
ONeHHOE u3yueHUe NaTo(PU3HOIOTHYECKUX
mexanuzMoB  JIBC-cunapoma,  BbIsIBICHUE
€ro KIIMHUYECKUX TPOSBIEHUH M pa3zpaboTka
3 (PEeKTUBHBIX CTpaTeTHH IS MUATHOCTHKH
U JICUCHUSI.

MarepuaJibl 1 METOABI HCCIETOBAHUSA

B pamkax wuccienoBaHusi MpoBeAEH 00-
UIMPHBIA aHanu3 NyONnuKauuid B BEIYLIMX
MEKIyHApOJIHBIX HAy4HBIX 0a3ax JaHHbIX,
takux kak Google Scholar, ScienceDirect, 6u-
omorexa u PubMed/Medline, oxBaThIBarOLIHAi
nocneanue 11 er. B pesynbrare Obliia coOpaHa
HHPOPMAIHSL O JUATHOCTHYECKUX KPUTEPHIX
n 6uomapkepax JIBC-cunapoma, a Taxxke u3-
yU€HBI COBPEMEHHBIE MTOAXO/IBI K €r0 Teparuy,
YTO TIO3BOJISIET NIIy0O)Ke TOHATH JaHHYIO MaTo-
JIOTHIO W YIyYIIUTh MeToAs! €€ sedenus. Ot1-
YETHOCTh JTOTO HCCIEJOBAHHUS COOTBETCTBY-
er myHkram 3asBieHusi PRISMA (Preferred
Reporting Items for Systematic Reviews and
Meta-Analyses) aist 0630pHBIX cTarbeil [2].

Pe3yabTathl Hccjie1oBaHus
U UX o0Cy:KIeHne

Vxe B XIX Beke yueHble HaYaju JEIaTh
IepBble KJIMHUYECKHE M TaTo(U3NOIoTHYe-
CKMEe HaOJIONCHMUS, Kacalolluecss CHHApOMa
JTMCCEMUHUPOBAHHOTO BHYTPHUCOCYAUCTOTO
cBepThIBaHMs KpoBH. OJHMM M3 MEPBOIPO-
XOMIIeB B 3TOW obOmactu Obi1 Dupuy, KOTOpBIit
B 1834 romy omyOmmkoBam pe3yasTarbl CBOUX
IKCTIEPIMEHTOB C BHYTPHUBEHHBIMH HHBEKITHA-
MH MO3TOBOM TKaHU y KHBOTHBIX. DTH KHBOT-
HBbI€, KaK MPaBUII0, yMUPAJIH TTOYTH MTHOBEHHO,
a TIpH ayTOTICUH OOHAPYKUBAJIMCh TPOMOBI, pa3-
OpocaHHBIC IO BCEMY KPOBOTOKY, YTO, IO BCEH
BUANMOCTH, CBHIETEILCTBOBAIO O CHUCTEMHOI
aKTHBAIIUM CBEPTHIBAIOIIECH CHCTEMBI, CBA3aH-
HOI ¢ TKaHeBbIM (hakTopom [1, ¢. 58-59].

JABC-cunnpom CBsi3aH C BBICOKUM PUCKOM
MaKpo- 1 MUKPOCOCYIUCTOTO TPOoM0O03a U Mpo-
rpeccupyiomieii  koaryiaomnarue morpeOie-
HUSI, YTO NPHUBOIUT K IOBBILIEHHOMY PHCKY
KpoBOTeueHHs. HecKombko MmaTomormyecknx
coctostHui MoryT Be3Bath JIBC, cpenu xoTo-
pBIX HamboJsiee YacTHIMU MPOBOLUPYIOLUTMMU
(akTopamMu SIBIAIOTCSl CEICHC, pak, TpaBMa
U OCJIOXHEHUS BO BpeMs ponoB. Passurue
MHUKPOCOCYAUCTBIX ~ TPOMOO30B  NPUBOAUT
K MOTpebIeHuIo (PaKTOPOB CBEPTHIBAHUS KPO-
BU ¥ TPOMOOIIMTOB U KPOBOTEUEHHIO. Y Talu-
enroB ¢ BUY-unpekuuei yacto Habmonaercs
HCXOJHAsl JUCPETYISLUs CUCTEMBI CBEPTHIBA-
HUSI KPOBH, KOTOpasi MOXKET YCHWIINTh TSDKECTb
u pacctporictBo npossiaeHus JIBC. Y manu-
€HTOB C XPOHHYECKOW OOJe3HBIO cepila Ha-
OJroZaeTcsl 3HAYMTENBHO OOJiee BBIPAKEHHOE
HapylIeHHe perysalud T'eéMOCTaTH4YeCcKOi
CHCTEMBI, SHAOTEIHaIbHas AUCHYHKUUS, CHU-

CTEeMHOE BocHalieHue, AUCHYHKLUS TECYCHH,
YTO MOXKET CIocoOCTBOBaTh pa3sutuio [IBC-
cuHpoMa . XOTS TEpBbIe KIMHUYECKUE Ha-
omronenusi, cesa3anubie ¢ JIBC ObuIN chenaHbl
B 19 Beke, JeTanbHBIC 3HAHWS O MATOTCHE3E
CUHJIpOMa OBLIH MOJTYYEHBI TOJIBKO B MOCIEI-
HUE necsaTuieTus [3].

[Iponecc koaryasiuu HaXOIUTCS MOJ] KOH-
TPOJIEM HUHTHOUTOPOB, KOTOPHIE OTPAHUYNBAIOT
o0pa3oBaHUe CTyCTKa, TEM CAMBIM MPEIOTBPa-
masi pactpocTpaHeHne Tpomba. IToT OanmaHc
NpEephIBACTCS KaXKIBIH pa3, KOTla yBEIUIHBa-
€TCsI IPOKOAryIsiHTHasE aKTHBHOCTH (haKTOPOB
KOAryJIslIid WM YMEHBIIAETCS aKTUBHOCTh
€CTECTBEHHBIX MHTHONUTOPOB. [lepBuyHbIii Te-
MOCTa3 — 3TO Pe3yNbTaT CI0KHBIX B3aMMO/ICH-
CTBHH MEXIy TPOMOOITUTAMH, CTCHKOH cocyaa
W aJre3uBHBIME OCJIKaMH, KOTOPBIN MPHUBOIUT
K 00pa30BaHMIO HAYATBHOU « TPOMOOIIUTAPHOM
poOku» [4].

OHJOTENHUOIUTEI, BBICTUIIAIONINE COCY-
JUCTYIO CTEHKY, MPOSBISIFOT aHTUTPOMOOTH-
YeCKHe CBOWCTBa Onaromapst OTPHUIATEIHHO
3apsDKEHHBIM TEIapUHOTIONO0HBIM [TTHKO3aMU-
HOIJIUKaHAM, HEUTpadbHbIM (OCHOTUIHIAM,
CHUHTE3y M CEKpeUHMHu HHTHOMTOPOB TPOMOO-
[IUTOB, MHTUOUTOPAM KOATYIISIIUU ¥ aKTUBATO-
pam pubpunonmza. CocyaucToe MOBpekKIeHUE
J000T0 reHes3a MPUBOAUT K Ba3OKOHCTPUKIIHH,
BBICBOOOYKICHHIO DHJIOTEIMHA U TPOMOOKCaHa
A2 (TxA2) [3, c. 515].

ITarorene3 JABC-cunnpoma mpeacTaBisieT
co00# CIIOKHBIA M MHOTOCTYIEHYATHIH TPO-
IIeCC, B OCHOBE KOTOPOTO JIeXKaT HapyIIeHUs
B CHCTEME TeMOCTa3a. JTO COCTOSTHHE MOXKET
BO3HHMKATh TIOJl BO3/ICHCTBHEM pPa3IUYHBIX
TPHUITEPOB, TAKUX KaK HHPEKIIMOHHBIC areHTHI,
TPaBMBI, 3JI0KaY€CTBEHHBIC OIYXOJIH MJIH aKy-
nepckre ociaokHeHus. [lepBoHauaibHO, aKTH-
BaIUsl CUCTEMBI TEMOCTa3a MPOUCXOIUT H3-3a
BBICBOOOXK/ICHUS MTPOKOATYIISTHTHBIX BEIECTB,
YTO TIPUBOAWUT K UPE3MEPHOW aKTUBAIUU
TPOMOOLIUTOB M KOAryJIsSLMOHHBIX (PaKTOPOB.
B pesynbrare storo mponecca GpopMupyroTCs
TPOMOBI B MUKPOCOCY/IaX, YTO BHI3BIBACT HAPY-
MICHUS MAKPOIMPKYJISIIIAA U TKaHEH, PUBOIS
Kk umemur. OIHOBPEMEHHO ¢ 00pa3oBaHHEM
TPOMOOB MTPOUCXOUT AKTHBALUS PUOPUHOIH-
3a, YTO BBI3BIBACT MapauIeIbHOE Pa3pylIeHUE
TPOMOOLIUTOB M KOAryJasHTOB. DTO CO3AaeT
MOPOYHBIH KPYT, B KOTOPOM IPOUCXOAHT HC-
TOIIIEHNE KOATYISIIUOHHBIX (haKTOPOB M TPOM-
OOILIMTOB, YTO MOXKET TIPUBECTH K TeMOpparu-
YECKUM TMPOSIBICHHSM. B KOHEYHOM HTOTE,
JABC-cunipoM XapakTepusyeTcsi CUCTEMHBIM
BOCIIAJICHUEM, AKTHBALUCH HSHIIOTEINAIBHBIX
KJIETOK W HapylIeHHEeM TOMeOoCcTasa, 4To hMe-
€T Cephe3HbIE MOCIEACTBHS s (PyHKIIMOHHU-
poBaHus opraHoB u cucteM. [lornManue 3Tux
MaTOTCHETHYECKUX MEXaHU3MOB TO3BOJISIET
pa3pabarbiBaTh OoJiee  IiEJICHAINIPABICHHBIC
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U YPPEKTUBHBIC CTPATETUH ISl TUATHOCTHKH
U JISYEHUS JAaHHOTO COCTOsHUA [5, ¢. 27-30].
B cocynucroii cucteme ecTh TP OCHOB-
HBIX IPUPOIHBIX AHTHKOATYJSIHTAa. DTO aHTHU-
tpom6uH III, mporenn C u wHTHOUTOP TTyTH
TkaHeBoro (akropa. lccnemoBaHusi IoKa-
3anu, 4To reHepaunus tpomOuna mpu JBC-
CHUHJIPOME YIPAaBISETCS TKAHEBBIM (aKTo-
poM (TkaHeBbIM (hakTopom/akropom Vlla),
a BHYTPEHHHH MyTh UTPAeT BTOPOCTETIEHHYIO
poib. Aatutpombun III sBusercs Hambomee
BR)XHBIM MHTHOWTOPOM TPOMOHWHA B KacKaje
KOAryJsiiii. 3aMeTHO CHMKEHHas KOHIICH-
Tpauus 3Toro (hakropa npu cercuce Oblia Bo-
BiieueHa B narorene3 JIBC-cunapoma u guc-
¢yHkuun oprano. Hapymenue mytu mpo-
TeuHa C B OCHOBHOM BBI3BAHO CHI)KEHUEM
IKCIPECCUU TPOMOOMOYJIMHA HAa DHAOTEIH-
ANBHBIX KIJIETKaX MPOBOCHAJINTEIbHBIMHA LU~
TOKMHAMH, TAKUMH KaK (paKkTop HEKpo3a OIry-
xonu-anbda u naTepaekuH-1 6era. 3to ObLIO
MIOATBEPKAECHO TAKKE IPH MEHUHTOKOKKOBOM
cerncuce. IIpoBocnanurenbHble LUTOKHUHBI
BMECTE C HHM3KHM YPOBHEM 3WMOTEHa Mpo-
TeuHa C TPUBOIAT K CHI)KEHUIO aKTHBaLlUU
npotenHa C, 94TO MPUBOAUT K MPOKOATYJISHT-
HOMY cOCTOSIHMIO. MHrHOUTOp myTH TKaHe-
BOro (akropa SIBISICTCS TPETbUM 3HAYMMbIM
HHIUOUTOPOM KOAryJsiuM, U HCCIIEAOBaHUS
MOKa3aJId, 4TO ero (apMaKoJIOrHIECKHUE J03bI
MOTYT CHU3UTh CMEPTHOCTb, CBSI3aHHYIO C CH-
CTEMHOU MH(EKIMEH U BoCTajIeHueM [6].
Huarno3 JIBC crenyeT CTaBUTbh TOJIBKO
IIPYU HAJIMYMU KIMHUYECKOTO COCTOSTHUSA (Ipu-
YUHHOTO (DaKTOpa), TMOATBEPIKIECHHOTO COOT-
BETCTBYIOLIMMHU J1a0OpaTOPHBIMH pe3yibTara-
MHU. PaznnuHble OCHOBHBIE KIMHWUYECKHE CO-
CTOSIHUSI MOTYT OKa3bIBaTh BIIMSIHHE Ha J1abopa-
TOPHBIC HapaMeTpPbl, KOTOPbIE XapaKTePU3YIOT
JABC-cunnpom, Takue Kak r100aJbHBIE TeCTHI
Ha KOAryJsilHio, KOJIMYECTBO TPOMOOLUTOB,
nporpom6OuHoBoe Bpems (I1B) u ¢pubpuHores,
MPONYKTHl Aerpagauuu (ubpuHOoreHa u ¢u-
opuna (I11®P). HAuarnocruka ABC-cunapoma
OCHOBBIBACTCS Ha BBIIBICHUM HW3MEHEHHM
B KOoaryjaorpaMMeé M KIMHUYECKOW CHMIITO-
Matuke. [Ipom3BomsT u3MepeHHe YpOBHs
D-numepa B KpoBH, MX KOHIIEHTPAIIHS YBEJIH-
YUBAETCs PU M30BITOYHOM 00pazoBaHuM (Hu-
OpUHA M KOMIIEHCATOPHOM akTHBauu QuoOpuU-
Honwu3a. Jlaboparopusle otkiaoHenus npu IBC
B CTAIMIO TUIOKOATY/SLMU BKIIOYAIOT TPOM-
OOLMTONEHNIO, IIOBBIIIEHUE KOHIIEHTPALUH
MPOIYKTOB Jerpajanuu GuoOpuHoreHa u ¢u-
OpuHa, YUIMHEHHE NPOTPOMOMHOBOTO Bpe-
MEHHM M aKTUBUPOBAHHOI'O YaCTHYHOI'O TPOM-
OOIIaCTHHOBOTO BPEMEHM, a TAKXKE HHU3KHH
ypoBeHb (ubpuHOreHa. CymiecTByeT MATHIIIa-
TOBBIM JIMATHOCTUYECKUM aJITOPUTM JIJIsl pac-
yeTa oneHku JIBC-cunapoma, mpeioKeHHbBIN
MEXIYHapOJHBIM 00IIeCTBOM 1O TpOMOO-

3y u remocrazy (ISTH). Jlns muarHocTHku
agHoro JIBC-cunapoma TpeOyercsi OLleHKa
5 OammoB wiM 0oJiee U3 YEeThIpeX MapamMeTpoB.
bruto oOHapykeHo, 4TO 3Ta IIKaja YyBCTBHU-
tenpHa Kak K [IBC, BeI3BaHHOMY WH(EKITHOH-
HBIMH, TaK ¥ HEUH()EKIIMOHHBIMH TMPUYUHA-
Mu. OrneHKa MMeeT 4yBCTBUTENbHOCTH 91%
u cneuupuuHocTh 97%, U CylIeCTBYeT CHIIb-
Hasl KOPPEJSILUS MEXy YBEITUUCHUEM OLIEHKH
JBC-cunnpoma u cMepTHOCTBIO. J{71s Kaxk a0
toukn /IBC-cunmpoma OBIIO MPOAEMOHCTPHU-
pOBAaHO YBEJIMUYEHHE IIAHCOB CMEPTHOCTH
Ha 1,25-1,29. HeckonbKko Apyrux uccieaoBa-
HUW TakKe MOATBEPAWIA aJITOPUTM OLICHKHU
KaK HE3aBUCUMbIA NPEIUKTOP CMEPTHOCTH.
OHU TaKxe NOKa3alu, YTO Y NAlUEHTOB C CEIl-
cucoMm u JIBC-cHHIPOMOM CMEPTHOCTH BBIIIIEC
Ha 43% mo cpaBHeHHIO ¢ 27% y MalMEHTOB
6e3 JIBC [7].

Tun JABC-cunmpoMa ¢ KpOBOTCUECHHUEM
MOJKHO JIETKO AMArHOCTUPOBATH C MOMOILBIO
KPUTEPUEB MEXIYHAPOIHOTO OOIIeCTBa II0
Tpom0O03y u remocrasy (ISTH). Omnako ¢ mo-
MOIIBIO ITHX KPUTEPHUEB TPYAHO TUATHOCTU-
poBath OeccumrnToMubii Tui JIBC-cunapoma.
s nuarHocTHKM  OSCCUMIITOMHOTO — THIIA
JABC-cunapoma TpeOyeTcs HCIOJIb30BaHNE
reMOCTA3UOJIOTMYECKUX MOJIEKYJISIPHBIX Map-
KepoB. XOTs ObUIO COOOIIEHO O MHOTHX Map-
kepax JIBC-cunapoma, HU OUH U3 MapKepoB
HE MOXKET OBITh MCIOIB30BaH JJIsl AUATHOCTHU-
ku JIBC-cunapoma B OJUHOYKY, a JOJKEH OC-
HOBBIBAaThCSI Ha KOMOWHAIMH JIaDOPaTOPHBIX
Y KJIMHUYECKUX MapKepos [8, c. 4].

ABTOpBI  BBISIBWIIM, YTO OOJNBITHHCTBO
PaHIOMU3UPOBAHHBIX KOHTPOJIUPYEMBIX HC-
neitanuil  (PKU), mocsimeHHBIX AHcceMU-
HHUPOBAaHHOMY BHYTPHUCOCYIUCTOMY CBEPTbI-
BaHnto (/[IBC-cuHIpOM), BBI3BAHHOMY Cell-
CHCOM, B OCHOBHOM IPOBOAMIUCH B SInoHUM.
B 3701 cTpane BHavalie HCTI0JIb30BATUCH KPU-
tepun JMHW-JIBC, 3arem ObLiu 3aMEHEHBI
Ha kputepun JAAM-JIBC. HccnemoBanus,
OCYIIECTBICHHBIE B JPYTUX TOCYJapCTBax
WM 00bETMHEHHBIX MPOEKTaX, He (hOKYCHPO-
BaJIMCh HemocpeicTBeHHo Ha JIBC-cunpome,
BBI3BAHHOM CEIICHMCOM, a OOJbIIe KacaiucCh
camoro cerncuca. IIpu sTom st noarpymnmo-
BBIX HCCJICIOBAHHMI MPUMEHSIIUCH B TEPBYIO
ouepens kputepuud ISTH mns sBaoro JIBC
UM ONpEACNICHUSI 10 KOHKPETHBIM Iapame-
TpaM KOaryisiquu. OTH BbIBOABI OCHOBBIBA-
nuch Ha mpenmockuike, 9to JBC-cunapom
MpeacTaBiseT Cco00H OTACIBbHYI TpyIITy
C BBICOKUM YPOBHEM CMEPTHOCTH IPHU CEICH-
ce, Ha KOTOPYIO MOXET MOJIOKUTEIbHO BIIU-
SITh AHTUKOATYJISIHTHAsI TEpamusi, 4To JeJaeT
€ro He3aBUCHUMOU 1IENbIO JIedeHus B SInoHumu.
B To xe Bpems, B mpyrux crpanax [IBC-
CHUHJPOM BOCHPHHHMMAETCS Kak CIeJCTBUE
nporpeccupoBaHusi 3a0oyieBaHUSI W HE pac-
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CMaTpUBaeTCsl Kak OTAeNbHas TepaneBTHye-
ckas uens [9, c. 3-4].

B kimmHM4Yecko#l mpakTHKe 00CYyXTaroT-
cs HOBBIE Mmoaxoanl k nuarHoctuke JIBC-
CHUH/IPOMA, KOTOpBIE BKIIOYAIOT HCIIOJIB30Ba-
HUE pACHIMPEHHBIX KOaryjaorpamMM M TpPOM-
Ooanmacrorpaduu s 0ojiee TOYHOM OICHKH
COCTOSIHMS CBEPTHIBAIOLIEH CHCTEMBI KpPOBH,
aHAIM3bl Ha crenu(uyecKkue OMOMapKephl,
KOTOpPBIE MOTYT ITOMOYb B pPaHHEM BBISBIEHUN
HapylleHUH B cucTtemMe remocrasa. Jluarno-
ctuka JIBC-cunapoma ¢ NIpuUMEHEHHEM MO-
JICKYJSIPHBIX MapKepOB TMPEICTaBISIET COOOM
OoJsiee 4yBCTBUTENBHBI TOAXOA AJSL OTCIIe-
JKUBaHHS KOATYISIIUOHHBIX MPOLECCOB U (hu-
opunonm3a. CoBpeMEHHBIE OMOMapKephl, Ta-
KM€ KaK KOMIUIEKCHI TPOMOWHA W aHTHTPOM-
ouna (TAT), TpOTPOMOMHOBEIM (parMeHT
1+2, a Takke aHanM3bl TpoMOOdIacTorpadhun
B YCJIOBHUSIX €X ViVO, UTPAIOT KIIIOYEBYIO POJIb
B 9TOi obnactu. [l OlleHKH aKTUBHOCTH (hr-
OpWHOJM3a HCIIONB3YIOTCS TaKHe MMOKa3aTelu,
KaK ypOBEHb IUIa3MHHOTEHA, KOMIUIEKC IIIa3-
MUHOT€H-aHTHUIUIa3MUH, aKTHBAaTOp TKaHEBO-
ro minasmuHoreHa (tPA), mHruOuTopel, Takue
Kak o2-antumiasmMud U PAI-1, a taxoke TAFL.
OTH aHaIU3bI IOMOTAIOT 0OJIee TOYHO OIpe]ie-
muth ¢enorun JBC-cuHapoma, ero TSXKECTh
Y IWHAMUKY pa3BuTHA. KimroueBsIM GaxTopom
B nieucHuu JIBC-cunapoma sBisieTcs, Ipekae
BCET0, 3THOJOTMYecKas Teparnus, U 3TO caMo
o cebe MOKeT 0OpaTUTh BCISITh MIIM MPEIOT-
Bpatuth pazsurue JIBC-cunapoma. Takxe Mo-
JKeT ToTpeOoBaThCsl JIeUeHHE, HalpaBJIeHHOE
Ha KOPPEKIHIO HApYIIEHUH Koaryisiuu. Y na-
LIMEHTOB C MAaCCHUBHBIM KPOBOTEUEHHEM Tpe-
OyeTcsl mepenuBaHue 1eTbHON KPOBU HIIM €e
kommoHeHToB [ 10, c. 5].

[Tanmentsl ¢ JIBC B pesynbrare cencuca,
reMaToJIOTHYECKUX 3JIOKaYeCTBEHHBIX HOBO-
00pa3oBaHUN MWW aKyIIEPCKUX 3a00JICBaHMI
UMEIOT OoJiee ONaronpusTHBIA MPOTHO3 B Jie-
YEeHUHU B CPABHEHUU C MAllMEHTaMH C COJMJI-
HbIM pakoM [11]. 3HauuTenbHOE CHUXECHUE
KOIIMYECTBA TPOMOOIIMUTOB M KOHIIEHTPAIUH
(hakTOpOB CBEpPTHIBAHHUS KPOBH, OCOOCHHO
(hubpuHOTEHA, MOTYT YBEJIUUUTH PUCK KPOBO-
TeueHus. PexomeHnyercs BBeJeHHE TPOMOO-
LIUTApHOTO KOHIIEHTPATa U CBEKE3aMOPOIKEH-
HOM ruia3mbl nanueHtam ¢ JABC ¢ akTuBHBIM
KPOBOTEUEHUEM HIIM TAIMEHTaM C BBICOKHM
PUCKOM KpOBOTEUEHHsS, TPEOYIONUM WHBa-
3UBHBIX TIporenyp [12].

I'enapun. XoTsi Ha3HaueHUE AHTHKOAry-
JTHTHON Teparuu SIBISETCS palOHAIbHBIM
[IOJIXOJIOM, OCHOBAaHHBIM Ha IpPEICTaBICHUN
o ToM, uto JIBC-cuHIpom xapakrepusyeTcs
OOIMMPHOW aKTHUBAIIMEH KOaryJsIuu, Cyie-
CTBYET HECKOJIbKO PasiNunii B pEKOMEH/AIH-
SIX TI0 MCTIONB30BAHMIO TeNapyHa y MarieHToB
¢ JABC-cungpomom. TeparmeBTUYeCKHUE T03bI

rernaprHa CleAyeT paccMaTphBaTh B CIydasx
JABC-cunpoMa, npu KOTOPBIX IpeoOiaaaeT
TpoM003. HazHaueHue remapuHa He PEKOMEH-
JTyeTCs MalMeHTaM ¢ KPOBOTEUSHHEM, CBS3aH-
HbIM ¢ JIBC, X0Ts remapuHOTEpanus peKOMeH-
JIyeTCsI AlMEeHTaM ¢ 0ECCUMIITOMHBIM THUIIOM
JBC, 4To0BI MIpeJOTBPAaTHTh HAYaI0 TpoM0O03a
r1yOokux BeH [13].

CHUHTEeTHYeCKHEe WHTHOUTOPHI MPOTEasbl.
CuHTeTHYeCKIe WHTUOUTOPHI IPOTEas3bl MPo-
SIBIIAIOT MHOKE€CTBEHHBIE (DYHKIINH, BKIIOYAs
AHTarOHUCTUYECKHE JIPPEKTH HA CHCTEMY
KHHUHOB/KaJUIMKPEeUHa, (UOPUHOIIN3, CH-
CTEMy KOMIUIEMEHTa U CHCTEMY KOaryysiuu.
OpnHako HET HHKAaKWUX JTOCTOBEPHBIX JOKa3a-
TEIHCTB, TTOKA3bIBAIONINX KaKOe-ITHO0 CHIKE-
HUE CMEPTHOCTH WJIHN YIydlIeHHE CKOPOCTH
paspemiennst  JIBC-cunapoma. Ilockombky
9TH Tpenaparbl 00NagaroT MSTKUM aHTHKO-
aryJsIHTHBIM W aHTU(DUOPUHOIUTHYECKUM
JIEHCTBHAEM, UX 9acTO HCIIOJIB3YIOT Y MalleH-
TOB C KPOBOTEUYEHHEM, MaCCHBHBIM KpPOBOTE-
JeHHeM M OeccuMnToMHbIMH TuIlamu J[BC-
cunapoma [14].

B mHacrosimiee BpeMs aHTHKOAryJSHT-
Has Tepanus HE MPOBOJUTCS B KayeCTBE
CTaHJIapTHOTO JIEYEHUS CeIlchca BO MHO-
TUX CTpaHaX M PETHOHaX B CBS3HM C HHU3KOU
sddextuBHOCTRIO JeueHus [15]. Llens BBe-
neHust GuOpPUHOTeHAa COCTOUT B TOM, YTOOBI
NOJePKUBATh YPOBEHb (PUOpPUHOreHa BBILIE
1,5 r/an y mauuMeHTOB C KpPOBOTCYCHHUEM,
HO JUISl KEHIIUH C COMYTCTBYIOIIUM TOCJe-
POIIOBBIM KPOBOTEYEHHEM PEKOMEHIYETCS
Oosice BBICOKHMH ypoBeHB (Bhimie 2,0 r/mi).
Ha3nauenue 30 mMr xoHneHTtpara ¢GpuOpHHO-
reHa Ha KI' MacChl Tella CBSI3aHO C yBeJHye-
HueMm ¢ubpunorena Ha 1 r/mn. [16, c. 244].
I'emonepdysus ¢ monumMukcuHOM B, mporie-
Jlypa OYHCTKH KPOBH, IMOKa3alia yIy4dIIeHne
TeMOAMHAMUKH M (YHKIIMHM OPTaHOB y TaIlU-
€HTOB C CCNTUYCCKUM IIOKOM, OJHAKO HEOO-
XOJUMBI JlaJbHEUIIINE UCTIBITAHUS JUJIs OTpe-
neneHust ee 3pPEeKTUBHOCTH U POJIH YPOBHEH
JITIIC y mauuenTos [17, c. 14].

PexoMOMHAHTHBIN TPOMOOMOIYIMH OBIIT
paszpaboTaH 1 0MOOpEH IS KITHHUIECKOTO HC-
nonb3oBanust B Smonun B 2008 romy s nie-
yenus J|BC-cunnpoma. Bee pangjomusnpoBaH-
HbIC KJIIMHUYECKUE WCCIICIOBAHMS IT0KA3aIu
TEHJCHIIUU K JYYIIUM pe3yJbTaTaM B TPYIIe
JIedeHMs, 2 MeTaaHaAIN3 TI0Ka3aJl 3HAYUTEINBHOE
yIIydIeHue mokasareneid cMmepraoctu [18].

MetaaHanu3 OblT OCHOBaH Ha pe3yibTaTax
Tpex PKU. O1u ncciaenoBanus He MPOAEMOH-
CTPUPOBAIIM IPEUMYIIECTBA BBIKHBACMOCTH
TIpH BBEJICHUU TeTIapHHA Y MMAIUEHTOB C CETICH-
com u JIBC-cuHIpOMOM, CBSI3aHHBIM C CEIICH-
coMm. OHaKo Bce TP MCCIENOBAHMS YKa3ald
Ha TEHJICHIIMIO B ITOJIb3Y UCIIOJIb30BAHUS rera-
puna [19, 20].
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NmMmyHOTpOMOO03, BOSHUKAIOIINH MPH B3a-
UMOACHCTBUN UIMMYHHOW CHCTEMBI U CHCTEMBbI
CBEPTHIBAHUS TOCTEe WHPEKIIUU WM TPaBMEI,
SIBIISIETCSL  KJTFOUEBBIM  (DAKTOPOM  pa3BUTHUS
JABC-cunanpoma. CoBpeMEHHBIE UCCIICTOBAHUS
HaIpaBiieHbl Ha OJOKHPOBAaHUE BHICBOOOXK/IE-
Hus (akropa ¢on BumneOpanna, 4To MOXKET
BKJIFOYATh MHI'MOWPOBAHUE TUPONITO3a U MOJIH-
(ukanuio mucrenHa. [loTeHnmuanpHBIE Tperna-
parbl, Takue Kak AUMeTwiIdgymMapar u 4-oKTHII-
WTaKOHAT, OJABIISIOT BEICBOOOXKIEHHE (haKTO-
pa dbon BuieOpaHaa myTeM MHTHOUPOBAHUS
uHTEepepoHa M Kacmasbl-11, 9TO OTKpHIBaET
HOBBIC TEPCICKTHBBI B JICYCHUU KOAryJso-
natii. HoBble TepamneBTUYECKUE CTpaTeruu
st JIBC-cuaapoma poKyCHUpYyIOTCS HE TOITBKO
Ha KOATyJISIIAA, HO ¥ Ha IPOTHBOBO CIAJIUTEIb-
HbIX MeXaHu3Max. Bo3aeiicTBre Ha MOJIEKYIIb
aaresn, Takue kak P-cemextun u GPIb, momo-
raer yJay4iluTh MEKPOIIUPKYJISIIUIO U CHU3UTh
BOCTIAJICHHE. DTH IOIXOABI €Ile H3y4aroTcs,
HO OHHM o0OematoT Oonee OezomacHOoe M (-
(extuBHOE nedenue. llepconammszmpoBaHHas
MEJIMIMHA C MCTIOJIb30BAaHUEM IEPE/IOBBIX JIU-
ArHOCTUYECKHX MHCTPYMEHTOB U MOJEKYJISIp-
HBIX MapKepOB IO3BOJISET BpadyaM II0Jy4aTh
JTAaHHBIE O KOATYISIIUU B PEabHOM BPEMEHH,
YTO OONlerdaeT NPUHATHE PEIIeHUH O Jiede-
Huu. Pa3paboTka TOYHBIX, OPUEHTHPOBAHHBIX
Ha MnanueHTa MCETOJAOB JICUCHHA OTKPBIBACT
HOBBIE TOPU30HTHI B Tepanuu JIBC-cunmpoma,
npeJyIarasi HaJexKay Ha YIydIlIeHHe pe3ybra-
TOB W PEBOJIIOIUIO B YIIPABICHUU dTHUM CIIOXK-
HBIM cocTostHueM[21].

3aKkjoueHue

CHuHApOM  JMCCEMUHUPOBAHHOTO  BHY-
TPUCOCYANCTOTO CBEPTHIBAHHSA KPOBH TPEI-
CTaBIsieT COOOM CIIOKHOE MaTOJIOTHYECKOe
COCTOSIHHE, KOTOPOE BO3HUKACT B pE3yNbTaTe
aKTHBALlMM CHCTEMbl T'€MOCTa3a U IMPHBOIUT
K 00pa3oBaHHIO TPOMOOB B MEIKHX COCYIax
o BceMmy opraHusmy. HesaBucumo oT mpu-
quHbl, maroreHe3 JIBC-cuHapoma BKITIOUAET
TeHEepaIyio TPOMOHHA, OMTOCPEIOBaHHYIO TKa-
HEBBIM (aKTOpoM; Ae(PUIINT aHTUKOATYISTHTOB
W WHTUOMPOBaHWE DHAOTEHHOTo (UOPUHO-
mu3a. O030p mokaszan pasHooOpasue narodu-
3WOJIOTHYECKUX MEXaHW3MOB, YYacTBYIOIINX
B pazsutuu JIBC-cuHIpoMa, BKIIIOYas POJb
BOCITAJIMTCIBbHBIX OUTOKHWHOB, AKTHUBAILIUIO
TPOMOOLIMTOB M DHIOTETUAIBHYIO AUCHYHK-
uuto. KiltoueBbIM 3JIEMEHTOM JIEUEHUs! SIBIISI-
€TCSl DTHOJOTHYECKas Tepanwus, a BBEICHHE
PEKOMOMHAHTHOTO TPOMOOMOTYJIMHA W PaHHEe
MIPIMEHEHNE AaHTHUKOATYJIIHTOB B KIIMHUYE-
CKOHM TpakTHKE IMOKa3ajll0 MHOTOOOCIIAIOIIUe
pe3yNbTaThl, 0COOCHHO Yy MAalMeHTOB C CENTH-
YEKCUMH OCJIOKHEHUSIMH.
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