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Abstract
Based on the literature review, the main risks of acute and chronic alcohol intoxication are outlined:
alcohol coma, acute alcoholic hepatitis, alcoholic liver disease, cirrhosis, cancer, cardiovascular disease,
alcoholic encephalopathy and psychosis, etc. The main moments of alcohol metabolism and
toxicological aspects of its metabolites are highlighted, biomarkers of alcohol are noted. The main
aspects of treatment of acute alcohol poisoning are considered and the list of modern drugs is
indicated, their effects and mechanisms of action are studied. Based on the analysis of protocols for
the provision of medical care for chronic poisoning, the main pharmacological groups used in different
countries - the United States, Italy, Ukraine. The main and side effects of drugs used in the treatment of
alcohol intoxication are determined. Literature data on the structure, functions, therapeutic effects
and prospects of AP use in medical and pharmaceutical practice are clarified and generalized.
Keywords: toxic effect of alcohol, alcohol intoxication, methods of treatment.
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Problems associated with alcohol abuse - is
not only acute and chronic poisoning, alcohol
dependence, but also the development or
complication of chronic diseases of the central
nervous system, heart and blood vessels, liver
and gastrointestinal tract in general, endocrine
system, carcinogenesis, etc.
Treatment
of
alcoholism
and
its
complications can be effective in the initial
stages, and long and complex, practically
ineffective at the stage of addiction.
The impact of alcohol on the body and the
current treatment options for alcohol
intoxication, as well as the properties of our
chosen for the study of apple pectin (АP) is
devoted to this section.
Ethanol, C2H6O, of any origin (grain, grape,
fruit, synthetic, etc.) has long been used by
mankind in different concentrations and for
different purposes. Alcoholic beverages of
varying strengths are widely consumed around
the world, and therefore the problems
associated with this are global. [1]. Due to the
small size of the molecule and the hydroxyl
group, it dissolves well in water and lipids,
which promotes its free transition from body
fluids to cells.
Alcohol is mainly absorbed in the small
intestine and only 20% of the consumed dose is
absorbed in the stomach, where there is a
presystemic metabolism of ethanol by alcohol
dehydrogenase, which is produced by the
microbial flora of the stomach. In healthy
people, alcohol taken on an empty stomach is
completely absorbed within 1 hour after a single
intake. After absorption through the portal
circulation from the intestine, ethanol first
passes through the liver, where its bulk is
metabolized. The rate of oxidation of ethanol
after a single use is approximately 100 mg / kg /
h for men and 85 mg / kg / h for women. When
drinking alcohol at a dose of 1 g / kg (peak
concentration of ethanol in the blood - about
1.0 g / l) acetaldehyde is detected in the blood

324 (pag 323-341)

for 3 hours at concentrations of 0.0001 - 0.001 g
/ l [2].
The oxidation process of ethanol can take
place in at least three different enzymatic ways.
The most important option is oxidation under
the influence of cytosol ADG hepatocytes,
which is activated by NAD + and converts
ethanol to acetaldehyde, which is further
oxidized to acetate by mitochondrial aldehyde
dehydrogenase [3]. Oxidation of ethanol in the
liver under the influence of ADH does not
depend on its concentration. The second major
route of alcohol metabolism is the microsomal
ethanol oxidation system (MSOE), which
includes the enzyme cytochrome Р450 CYP2E1
and needs NADP. МSОЕ includes cytochrome
activity P450, which is responsible for the
oxidation of ethanol, and that this activity is
different from ADH and catalase. Ethanolinduced cytochrome Р450, present in MEOS,
was cleaned and marked as CYP2E1. Induction
of mRNA and enzymatic activity CYP2E1 varies
from 4 to 10 times in the liver after alcohol
consumption. Given that the pathway of
ethanol metabolism in МSОЕ induced in chronic
alcoholics, increased ethanol metabolism
probably contributes to the metabolic tolerance
of alcoholics to it, which in turn contributes to
further alcohol consumption. Activity CYP2E1 is
also important in the metabolism of several
xenobiotics, especially those contained in
cigarette smoke (eg benzene and nitrosamines)
[3]. Thus, increased expression of this enzyme
in alcoholics may have a significant effect on
the production of toxic metabolites, and this is
believed to contribute to ethanol-induced liver
damage [4, 5, 6].
The third way of transformation is nonoxidizing, which leads to the formation of ethyl
esters of fatty acids and occurs primarily in the
liver and pancreas - organs very sensitive to the
toxic effects of alcohol.
Another possible option is the metabolism of
ethanol in peroxisomes due to catalase activity.
Yes, about 2% of alcohol is broken down and it
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does not play a big role in the metabolism of
alcohol in people who do not abuse alcohol, but
in chronic alcoholics this percentage is much
higher. The oxidation of ethanol by catalase
depends on its concentration in tissues [5]. The
volume of distribution of ethanol in the body is
0.53 l / kg, and the rate of distribution in liquid
media is directly proportional to the speed of
blood flow [1, 3].
Differences in the rate of absorption,
distribution and elimination of alcohol
significantly contribute to the development of
clinical manifestations observed in chronic
alcohol consumption. These differences are
explained by both genetic and environmental
factors, gender, alcohol consumption patterns,
starvation or nutrition, chronic alcohol
consumption. [7]. Because polymorphisms ADG
and aldehyde dehydrogenases play an
important role in determining peak blood
acetaldehyde levels and alcohol desire, they
also affect sensitivity to alcohol dependence.
[8]. In addition, certain proteins are particularly
susceptible to the formation of complexes with
acetaldehyde. These include erythrocyte
membrane proteins, lipoproteins, hemoglobin,
albumin, collagen, tubulin and several
cytochromes, including CYP2E1 [9]. It is believed
that at least 15% of circulating acetaldehyde is
bound to hemoglobin, such compounds are
stable and have a half-life of 5.5 days. The
formation of stable complexes of acetaldehyde
with hemoglobin may lead to a decrease in the
ability to bind and transport oxygen, and thus
to hypoxia and anemia [10, 11]. In chronic
alcoholism, myelosuppression is observed,
accompanied by a decrease in the number of
blood cells. Alcoholics suffer from moderate
anemia, decreased white blood cell count,
especially neutrophils, varying degrees of
platelet count [12]. In chronic alcoholism, a
megaloblastic type of erythropoiesis is often
observed due to cyanocobalamin and folic acid
deficiency. [11, 13, 14].
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Another feature of alcohol metabolism is
generation AFC, which are largely regulated
(and which may be exacerbated) by the family
CYP2E1 [8]. These active radicals are usually
produced by mitochondria, endoplasmic
reticulum or Kupffer cells. They rapidly form a
variety of active metabolites that can further
contribute to oxidative stress in hepatocytes.
[9]. In addition, acetaldehyde, the major
metabolite of ethanol C2H4O, is a potent
hepatotoxin. Numerous studies show that
acetaldehyde-induced liver damage occurs
through mechanisms that contribute to
glutathione depletion, toxicity АFC and lipid
peroxidation [ 9,15, 16, 17, ].
Thus, ethanol metabolism can lead to direct
biochemical changes in hepatocytes, including
cytotoxic metabolites, AFC accumulation, and
lipid peroxidation. Importantly, all of these
effects can further cause complex pathological
reactions that over time cause liver damage:
inflammation, various types of cell death
(mostly apoptosis and necrosis), steatosis,
fibrogenesis, and even liver degeneration. [18,
19].
The cell regulates the number АFC through a
system of antioxidant protection, including
various antioxidant compounds (for example,
glutathione, GSH). As acetaldehyde binds SHglutathione group and thus reduces the amount
of reduced glutathione in the cell, thereby
limiting the activity and function of glutathione
peroxidase, which is involved in the catabolism
of hydrogen peroxide. During the oxidation of
ethanol production АFC increases sharply due
to induction CYP2E1 and activation of Kupffer
cells in the liver. The accumulation of free
radicals induces activation PОL of membranes
and disturbance of structure of a lipid layer [20].
Both acute and chronic alcohol consumption
can increase ROS production and lead to
oxidative stress [21]. In the initial stages of
alcoholism, the oxidation of acetyl-CoA in the
Krebs cycle is the main source of energy for the
cell In the initial stages of alcoholism, the
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oxidation of acetyl-CoA in the Krebs cycle is
the main source of energy for the cell [3]. In the
cytoplasm begins the synthesis of fatty acids
and triacylglycerols, hypertriacylglycerolemia
develops. In chronic alcoholism, a decrease in
the synthesis of phospholipids and proteins in
the liver causes the accumulation of
triacylglycerols in hepatocytes and liver obesity
[22]. Acute alcohol intoxication increases the
synthesis of ketone bodies, increases the
concentration of lactate and acetoacetic acid,
which is the cause of metabolic acidosis [3, 19].
In addition, the metabolism of ethanol in
chronic intoxication leads to a decrease in fatty
acid oxidation and conversion of carbohydrates
into lipids, an increase in triacylglycerols, causes
fatty infiltration and liver failure [5, 23, 24].
Disruption of energy processes is also
associated with an increase in the formation of
ammonia, which distracts 2-oxyglutarate from
the Krebs cycle. Mitochondria in this regard are
deficient in succinate - the most powerful
energy source among all substrates of the
tricarboxylic acid cycle. Acetaldehyde, due to
the high reactivity of its carbonyl group, hardly
circulates freely. Its ability to direct, nonenzymatic interaction extends primarily to
proteins and is determined by the ability to
covalently interact with their amino and
sulfhydryl groups. [25]. By interacting with
structural and functional proteins of plasma and
blood cells, cellular elements of vascular
endothelium and other tissues, acetaldehyde
disrupts their structural organization and
functional activity. [9,17].
Inhibition of protein metabolism is important.
At chronic alcohol intoxication disturbance of
protein-synthesizing function of a liver which is
shown by decrease in levels of albumin,
globulin, blood coagulation factors by
disturbance of reparative processes and
development of dystrophic processes in various
bodies develops. [26, 27, 28] .
Although ethanol metabolism
occurs
predominantly in hepatocytes, enzymes
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involved in the oxidative metabolism of alcohol
are also present in the intestinal mucosa, and
intestinal bacteria also produce acetaldehyde in
GIТ [29, 30, 31]. In addition, less often nonoxidative metabolism of alcohol occurs in the
intestine due to reactions with membrane
phospholipids and / or free fatty acids. This
alternative route may be especially relevant
when intestinal damage occurs after chronic
alcohol consumption [9]. Both the small and
large intestines can be damaged by alcohol and
its metabolites due to oxidative and nonoxidative metabolism. Alcohol metabolism in
the gastrointestinal tract can lead to disruption
of tissue homeostasis and chronic inflammation
of the intestinal mucosa [20, 22]. The main
mechanisms of intestinal damage under the
influence of alcohol are bacterial dysbiosis,
excessive growth of bacteria, increased
permeability of the intestinal wall, suppression
of local immunity [32, 34].
Studies show that alcohol promotes both
dysbacteriosis and bacterial growth, which in
turn leads to increased release of endotoxins
produced
by
gram-negative
bacteria.
Endotoxins activate proteins and immune cells
that promote inflammation [32]. Increased
intestinal permeability consists in disruption of
the epithelial cells themselves (transepithelial
permeability) and changes in the intervals
between them (paraclitic permeability), which
consist of close compounds, cytoskeleton and
several associated proteins. Trans-epithelial
permeability is due to direct cell damage [33]. It
is believed that alcohol-induced inflammation of
the intestines contributes to the development
of cancer and inflammatory bowel disease, and
outside the gastrointestinal tract in the form of
liver disease and neuroinflammation [34, 35].
In recent years, the idea of "intestinal-brain
axis" has gained popularity. While it is not
surprising that the brain can control bowel
function, there is already ample evidence that
the gut can interact with brain function. The
main driver of this intestinal behavior to control
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the human brain is the result of the activity of
the intestinal microbiome [32, 34]. Convincing
evidence of changes in the gut that lead to
changes in the brain is the treatment of hepatic
encephalopathy, which develops as a result of
the liver's failure to filter ammonia molecules
produced by gut bacteria, leading to the
accumulation of these small molecules in the
brain, causing astrocytic edema. . Hepatic
encephalopathy is treated with lactulose,
laxative and oral rifaximin, an antibiotic that
initially remains in the intestinal lumen and is
poorly absorbed. [32]. By treating only the
intestines, it is possible to treat the pathology
of the central nervous system. More direct
evidence of this is the result of two
independent studies, where the transplan tation
of intestinal contents from one animal to
another could repeatedly cause behavioral
changes. [32, 34].
There is also a post-intoxication condition
that occurs when drinking alcohol in doses
exceeding 1.0 g / kg, and develops after
reducing the concentration of ethanol in the
blood to 0.2 g / l and below. The severity of this
condition directly depends on the amount of
alcohol consumed and the severity of
intoxication [6,36,37]. The severity of the
course in different individuals with the same
dose of ethanol varies greatly. This is due to
ethnic, age and individual characteristics of
alcohol metabolism, which determine the
intensity of production and oxidation of
acetaldehyde in the liver. With age, the severity
of the post-intoxication condition increases.
Characteristic signs of this syndrome are
headache, dyspeptic disorders, problems with
concentration, suppression of psychomotor and
behavioral reactions, which can create
problems in the performance of official duties
or driving. [ 19, 38, 39, 40].
Chronic ethanol abuse contributes to a range
of metabolic disorders that are common in
alcoholics. These disorders include alcoholic
liver disease, hyperlipidemia, lactic acidosis,
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ketoacidosis, and hyperuricremia. The first
stage of liver damage after chronic alcohol
consumption is the appearance of fatty liver
disease, accompanied by
inflammation,
apoptosis, fibrosis and, finally, cirrhosis [5, 24,
37, 41].
The liver and brain interact in different ways
to ensure the normal functioning of the brain.
The liver also removes toxic substances from
the blood, including substances formed in the
brain and other tissues and must be excreted
from the body, including neurotoxic. Thus,
impaired liver detoxification function can cause
brain dysfunction and even contribute to brain
damage.
Liver dysfunction of varying severity is a
frequent complication of chronic alcohol abuse.
When the liver becomes fibrous and cirrhotic,
the number of functional hepatocytes
decreases and the liver loses the ability to
remove toxic substances from the blood.
Researchers have identified several toxins that
are normally excreted in the liver but are found
in patients with alcoholic cirrhosis, including
ammonia, manganese, and chemicals called
mercaptans, all of which are easily absorbed
into the brain and are neurotoxic. Thus, brain
function in patients with severe alcoholic liver
disease is impaired, leading to a condition
known as hepatic encephalopathy or portal
systemic encephalopathy. [10, 19, 21, 42, 43].
It is known that chronic alcohol consumption
significantly increases the risk of cancer of the
esophagus and mouth, kidneys and pancreas,
and also plays an important role in the
development of liver cancer [8,44,45]. As
mentioned above, ethanol metabolism leads to
increased production of acetaldehyde and АFC,
and complexes of acetaldehyde with proteins
contribute to the development of cancer [25,
46, 47]. In addition, induction CYP2E1 АFC and
all related cellular disorders, including cancer
[44, 45].
Numerous multicenter studies in Europe and
North America confirm the significant impact of
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alcohol abuse on the course and mortality of
cardiovascular disease [48, 49, 50,51];
increasing complications of diabetes [69];
increase in the frequency of complications in
people with CNS pathology, increase in the
incidence of infectious diseases (including
sexually transmitted diseases), gastrointestinal
disorders [25]. Alcohol use and abuse during
pregnancy are especially dangerous.
Alcohol consumption is one of the most
common causes of fatal road accidents in the
world and in Ukraine in particular, as well as
domestic violence, crime and occupational
injuries. [7].
Diagnosis of acute and chronic poisoning is
based on appropriate history, determination of
alcohol content in biological fluids - blood, urine
and hair by various methods [36, 52, 53],
including
the
method
of
gas-liquid
chromatography [54, 55, 56], as well as
indicators of biomarkers of alcoholism [36, 55,
57, 58]. Direct biomarkers of alcohol
intoxication valid for acute alcohol intoxication
include:
blood
alcohol
content;
ethylglucuronide and ethyl sulfate, which are
detected up to 36 hours in the blood and up to
5 days in the urine after alcohol consumption,
but the sensitivity of these methods is
significantly reduced after 24 hours and at low
doses [59].
In conditions of chronic
intoxication, specific and highly sensitive
markers are carbohydrate-deficient transferrin
and phosphatidylethanol [58]. Non-specific
biomarkers include indicators of ALT, AST,
gamma-glutamyltransferase activity [60], and
the average volume of molecules [72]. The
positive point in the definition of these
biomarkers is that alcohol consumption can be
detected by their changes within 3-6 weeks
after that, and the negative - that these changes
are not specific only to the effects of alcohol
and may be increased in other pathological or
physiological conditions [106].
The degree of alcohol poisoning is
determined by the alcohol content in the blood.
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Treatment of acute alcohol poisoning
worldwide is carried out according to standard
medical care protocols [61].
The degree of acute intoxication is
determined by the blood alcohol content.
According to the accepted classification, the
following degrees of intoxication are
distinguished:
mild - the concentration of ethanol in the
blood from 1 to 1.5 ‰;
medium degree - the concentration of
ethanol in the blood from 1.5 to 3 ‰;
severe - the concentration of ethanol in the
blood from 3 to 5 ‰;
alcoholic coma - the concentration of ethanol
in the blood from 5 ‰ and more.
The lethal dose of 96% ethanol ranges from 4
to 12 g / kg body weight.
A blood ethanol concentration greater than 6
‰ is lethal [24, 62].
Treatment depends on the degree of
intoxication - as a rule, mild degree does not
require medical intervention, moderate, severe
and
alcoholic
coma
require
nonpharmacological
and
pharmacological
measures. [63].
According to the Protocol of medical care,
correction of dehydration, hypoglycemia,
water-electrolyte balance, administration of
vitamins B and C is necessary. In order to
remove unabsorbed alcohol, gastric lavage and
sorbents are administered [63]. Recommended
use of drugs that reduce the concentration of
alcohol and acetaldehyde in the blood metadoxin, and restore respiratory depression
and normalize blood pressure due to blockade
of opiate receptors - naloxone [24, 57, 63].
Naloxone affects opiate receptors, which are
thought to be directly related to the
development of alcoholism through genetic
mechanisms. Naloxone is used in acute alcohol
poisoning, and a drug from the same group naltrexone - is used in the treatment of alcohol
dependence in chronic alcohol intoxication.
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Metadoxin increases the activity of alcohol
dehydrogenase
and
acetaldehyde
dehydrogenase, thereby accelerating the
oxidation of alcohol and its metabolites,
reducing blood concentrations and reducing
toxicity [57, 64].
Metadoxin is a selective antagonist of the
subtype 5-HT2B serotonin receptors, which has
a high affinity for gamma-aminobutyric acid and
acts as a monoamine-independent modulator of
GABA.
Does
not
affect
dopamine,
norepinephrine or serotonin levels [65]. In
animal studies, metadoxin increased the activity
of the enzyme acetaldehyde dehydrogenase,
prevented decreased ADH activity in animals
with chronic alcohol intoxication, accelerated
plasma and renal clearance of ethanol, reduced
the formation of triacylglycerols, prevented the
development of hepatic steatosis and PОL [65].
Metadoxin is included in treatment protocols
for acute and subacute alcohol intoxication in
the United States and some European countries
[57, 64, 65].
The next drug approved for the treatment of
chronic alcoholism was acamprosate. First
approved as a treatment for alcohol
dependence in Europe in 1989, acamprosate
was later registered and approved for use in the
United States, Canada and Japan. Although the
exact mechanisms of action of acamprosate
have not yet been fully studied, there is
evidence that it modulates hyperactive
glutamatergic states, possibly by acting as an
agonist of the N-methyl-D-aspartate receptor.
[57, 64].
Enterosorption is recommended throughout
the acute period of intoxication. Of the sorbent
preparations, methyl silicic acid hydrogel,
activated carbon, or other sorbents are
recommended. [52, 61, 62, 63].
In the treatment of chronic alcoholism
(chronic alcohol intoxication) use drugs of
different chemical groups, which are divided by
pharmacodynamic effects and origin, but the
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basis of the drug is the ability to form a negative
conditioned reflex to alcohol, based on changes
in ethanol metabolism. The most common
method of treatment of alcohol dependence is
the use of disulfiram (antabus). Disulfiram
blocks the oxidation of ethanol during the
formation of acetaldehyde and increases its
concentration in the blood by 5-10 times, which
causes the development of unpleasant
symptoms with the use of even a small amount
of alcohol. Disulfiram does not affect the rate of
excretion of alcohol, it does not develop
tolerance [66].
In Ukraine, according to the "Clinical Protocol
for the provision of medical care to patients
with mental and behavioral disorders due to
alcohol consumption" [52] such groups of drugs
as psycholeptics, antiepileptic drugs, vitamins,
hepatoprotectors, peripheral vasodilators,
means
to
reduce
endotoxicosis
and
encephalopathy, pro- and prebiotics are used in
treatment.
Prolonged alcohol abuse leads to the
development of alcoholic liver disease [67],
which can transform into cirrhosis or cancer.
The problem of alcoholic hepatitis and fibrosis
requires appropriate treatment, and therefore
drugs from the group of hepatoprotectors,
vitamins and pre- and probiotics are necessary
components of a comprehensive treatment
that has been proven experimentally and
clinically [5,13,16,37,42].
Since the metabolism of almost 95% of
alcohol occurs in the liver, it is the target organ
of its toxic effects. As liver damage is the most
common complication of chronic alcohol abuse,
the development of alcoholic hepatitis and
cirrhosis in Ukraine was the cause of death in
51.6% of men and 58.4% of women out of the
total number of people with similar pathology
of other origins. [7] It is investigated that
ethanol and products of its metabolism inhibit
the protein-synthesizing function of the liver
[28, 68] and significantly affect lipid metabolism
[17,
41].
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Alcohol abuse is considered one of the
possible factors in the development of
metabolic syndrome, which is manifested by a
complex of metabolic disorders and is
accompanied by abdominal obesity, high blood
pressure, increased triacylglycerols and low
levels of high-density lipoprotein, resistance to
resistance and resistance to resistance. [69, 70].
These
symptoms
contribute
to
the
development of complications of diabetes and
cardiovascular disease. Given the above, there
is no doubt about the feasibility of introducing
into pharmacotherapy of alcohol intoxication of
lipid-lowering drugs.
A group of intestinal sorbents should be
singled out, which includes a number of drugs
that have the ability to bind endogenous and
exogenous substances in the intestinal lumen,
which significantly reduces their absorption and
bioavailability. According to the literature, it is
known that the group of intestinal sorbents
consists of different drugs, which are divided by
origin, chemical structure, dosage form and
physicochemical properties, the mechanism of
sorption and selectivity. The following groups
are distinguished by chemical structure: carbon,
silicon-containing,
natural
organic
and
combined [71, 72,73].
According to the mechanism of sorbing
action, the following are distinguished:
absorbents,
adsorbents,
ion
exchange
substances,
sorbents
with
combined
mechanisms and with catalytic properties [72].
In Ukraine, sorbents of all these groups are
registered, but most often used for
detoxification of carbon -CA, of siliconcontaining - silica gel or "white coal" -SD
[74,75,76,77].
Adsorption of xenobiotics CA in the digestive
tract is based on the balance between the free
xenobiotic and the CA / xenobiotic complex. CA
possible desorption of xenobiotics from CA. But
the use of adequate doses CA shifts the
equilibrium towards the complex CA /
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xenobiotic. This type of interaction is the
rationale for dosing: the ratio of CA: xenobiotic
10: 1 [77].
Best adsorbs xenobiotics in their non-ionized
forms CA. Due to pharmacodynamics CA, nonpolar, poorly water-soluble organic xenobiotics
are best absorbed, and polar, water-soluble
molecules are less adsorbed [72]. Some drugs
have reduced systemic absorption in the
presence of CA, such as acetaminophen, aspirin,
barbiturates,
tricyclic
antidepressants,
theophylline, phenytoin and most inorganic and
organic materials. It is investigated that CA very
weakly adsorbs alcohols, metals (iron and
lithium), electrolytes, and also acids or alkalis
due to polarity of these substances. [72].
The purpose of CA has a number of
contraindications, namely:
- in patients with unprotected airways
without endotracheal intubation;
- at high risk of gastrointestinal perforation or
bleeding;
- if necessary, endoscopy, as CA may interfere
with endoscopic imaging;
- in the presence of intestinal obstruction;
- under conditions of poisoning by metals,
acids, alkalis, electrolytes or alcohols, which are
poorly adsorbed by CA[72,77].
As a drug, SD is used in various dosage forms
containing particles of silicon dioxide of
different sizes, including nanoparticles. It has
been investigated that adsorption is observed
only for deprotonated molecules and is
irreversible, since surface structures with strong
coordination bonds between silicon atoms and
adsorbate anions are formed. [75]. The increase
in adsorption occurs with increasing molecular
weight, decreasing polarity of the adsorbate,
and others. It is believed that the basis of the
biological activity of SD is its physicochemical
properties, determined by the structure and
reactivity of the adsorption centers of the
surface, namely: high hydrophilicity of the
surface; ability to sorb proteins; active binding
of pathogenic microorganisms and viruses and
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adsorption of low molecular weight polar
substances [80]. The drug containing SD
nanoparticles (Silix) acts as an enveloping agent
due to the interaction with glycoproteins of the
intestinal mucosa. The result of this interaction
is to create an obstacle to the diffusion of
pathogenic substances through the mucosa and
reduce their absorption and protection of
mucosal receptors from the adhesion of
microorganisms and exposure to microbial
toxins. Given that the intestinal mucosa
throughout the pH from 6.0 to 9.0 has a
negative charge, such an interaction for SD
should occur with the overcoming of
electrostatic repulsion. This means that the
enveloping ability of SD will be weaker than
that of drugs based on alumina, which are
positively charged in the intestine. [75, 78, 79].
In general, the absorbing mechanism as the
main for the manifestation of the therapeutic
effect can be used only in the case of highly
porous sorbents: activated carbon, zeolites,
silica gel,Syloid® 244FP and others. [71, 73, 81].
Other drugs of the group of enterosorbents
(anthralen, smecta, enterosgel, mycoton,
polyfepan, polysorb, pectins, alginates, etc.) are
more often prescribed for outpatient treatment
or self-treatment of intestinal disorders,
diarrhea in children, food poisoning. Given the
structure, physicochemical, chemical and
pharmacological properties AP and virtually no
toxicity, we were interested in the possibility of
its study for ethanol intoxication.
Pectins
are high molecular
weight
heteropolysaccharides that make up about 1/3
of the cell wall composition of higher plants in
terms of dry matter. Sources of pectin are
apples, citrus fruits, sugar beets, soybeans and
others.[82].
Depending on the structure and degree of
polymerization, pectins are divided into pectic
acids (products of polymerization of alpha-Dgalacturonic acid residues, bound by 1,4-bonds,
in linear chains, soluble in water and are the
basis for other groups of pectin substances) ,
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pectic acids (higher molecular weight
compounds containing 100-200 units of alpha-Dgalacturonic acid, the carbonyl groups of which
can be methoxylated to varying degrees),
pectates, pectinates (salts of pectic and pectic
acids), protopectins - high molecular weight
polymers of methoxylated polyglylate galactan
and arabinan of the cell wall, which is
sometimes interrupted by the remains of
rhamnose, insoluble in water).
Empirical formula: (C6 H8 O6 )n·(OCH3)m, n
about 50; m = 30-80 % from n. [50].
Pectins are obtained from wastes from the
production of fruit juices (apple, lemon, lime,
orange, tangerine), sometimes from wastes
from the production of beet sugar or sunflower
oil by acid extraction and precipitation by
alcohol. Pectins are classified by the degree of
methoxylation (esterification), namely by the
ratio of the number of methoxyl groups -ОСН3
to all acid residues in the molecule [83].
Highly methoxylated pectin forms a gel in the
presence of acid (within pH about 3) and
sugars. When the pH decreases, the
dissociation of free carboxyl groups slows
down, and the number of negatively charged
ions in pectin decreases accordingly. This in turn
reduces the attraction between pectin
molecules and water molecules and reduces the
repulsive force between the molecules of the
high molecular weight substance. Sugar further
reduces the hydration of pectin, competing for
water. These conditions reduce the ability of
pectin to be in a dispersed state. Therefore, at
low temperatures, less hydrated pectin forms a
gel - a continuous network of pectin, which
holds an aqueous solution.
Low methoxylated pectin requires divalent
metals to form a gel. Calcium and magnesium
ions are present in the composition AP. [84, 85].
Highly methoxylated pectins with a degree of
esterification of more than 50% have a high
molecular weight and are capable of forming
gems. In order for the gems to be stable, there
must be certain conditions, namely - an acid
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reaction (pH about 3.0) and the presence of
sugar [86, 87].
Low-methoxylated pectins are able to form
chelated compounds in the body by
demethoxylating pectin and converting it into
polygalacturonic acid, which binds to some
heavy metals and radionuclides, and remove
them from the body with feces. [88,89].
Molecular weight and degree of esterification
affect the activity of pectins in the formation of
complexes with metals: pectin more strongly
than CA adsorbs lead, radioactive cobalt,
strontium, cesium, ruthenium and other metals
by
forming
pectates
and
pectinates
[89,90,91,92]. Different extraction methods, the
types of plants from which it is obtained,
different fragmentation methods and complex
structure make the characterization of the
active pectin molecule complex.
Highly esterified pectins, with a degree of
methoxylation of 50% or more, are readily
soluble in water. Known properties of pectin to
form chelated compounds with metal salts pectinates that are insoluble in water and not
adsorbed in the intestine [93]. These properties
are due to the presence of carboxyl and
hydroxyl groups in the pectin molecule [94]. It
has also been investigated that low-esterified
pectins, which have more carboxyl groups than
high-esterified ones, form metal chelates more
easily. Highly esterified pectin envelops the
intestinal wall and reduces the contact of food
and other components of chyme with its
surface, and through the mechanism of gel
filtration reduces the absorption of small
molecules [95,96,97].
Researchs in vitro, conducted Dongovski G.
and co-authors [62], showed that under
conditions that mimic the lumen of the
gastrointestinal tract, slightly reduced the
degree of esterification of pectin in the small
intestine of rats without microflora and normal
rats and additionally in the cecum and colon of
rats in the absence of microflora. Pectin passes
through the small intestine in the form of a
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macromolecule.
The
molecular
weight
distribution of pectins, measured by gel
chromatography with viscosity detection, was
almost unchanged. However, during the in vitro
fermentation of pectin with human fecal flora,
unsaturated oligogalacturonic acids were
detected as intermediates in variable
concentration
and
composition
within
approximately 8 hours. [96]. Pectin reduces the
rate of digestion due to the immobilization of
food components in the intestine. This leads to
less absorption of food. The thickness of the
pectin layer affects absorption, limiting contact
between digestive enzymes and food, thus
reducing its availability [98]. Pectin reduces the
absorption of water and glucose in the small
intestine
at
different
dosages
[99,100,101,102,103].
Prebiotic properties of pectin are associated
with the ability of individual members of the
normal intestinal microflora to ferment pectin
and dispose of it for the growth and
development
of
microbiota
colonies
[29,30,31,104].
Pectin is not absorbed in the human body. In
the upper gastrointestinal tract, pectin is not
digested and can protect cells from mutagenic
attacks. In the colon, bacteria ferment pectin
into butyrate, which suppresses inflammation
of the colon and prevents carcinogenesis.
Pectin is not absorbed in the human body. In
the upper gastrointestinal tract, pectin is not
digested and can protect cells from mutagenic
attacks. In the colon, bacteria ferment pectin
into butyrate, which suppresses inflammation
of the colon and prevents carcinogenesis. [46].
In medical practice, the properties of pectin
have been used in several fields and for
different indications. The ability of pectin to
agglutination of microorganisms is used to treat
wounds and burns in
surgery
and
combustiology [106, 107]. he ability to reduce
the absorption of glucose and fats in the
intestine by the use of pectin is used in the
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complex treatment of diabetes and
hyperlipidemia.
The antidiarrheal effect of pectin is used in
the treatment of intestinal failure and as a
symptomatic remedy for diarrhea in pediatric
practice [72, 111]. The gastroprotective
properties of pectin with the use of aspirin and
alcohol have also been studied [100].
Numerous experimental studies have shown
the effectiveness of pectin use in colon cancer
and reduce metastasis. It has been
experimentally proven that pectin has the
ability to inhibit tumor growth, induce
apoptosis through fragmentation DNA in HT29
colon cancer cells, inhibit metastasis and
modulate immune responses [34,113].
Chelation with heavy metal salts and
radionuclides was an indication for the use of
pectin for prevention and treatment of
intoxications in people living in areas
contaminated with salts of heavy metals and
radionuclides. [32].
Properties of pectin as an absorbent, used for
therapeutic purposes in endogenous and
exogenous toxicosis [72]. Pectin shortens blood
clotting time and can be used to stop bleeding
locally. Pectin slows down the motility of the
stomach, gives a feeling of satiety, used in the
treatment of obesity and overeating. [99,110].
Prebiotics are used to alter the intestinal
microbiota through the selective stimulation of
bacteria in the intestinal tract that are
considered positive for human health.
Prebiotics, such as inulin and galactooligosaccharides (pectins), are often targeted
to the genus Bifidobacterium. his is due to the
size and molecule structure of these prebiotics.
Investigation of the product of heterooligosaccharides, which is made by the method
of reverse synthesis β- galactosidase from
enzymes Bifidobacterium bifidum NCIMB 41 171
showed that this mixture of Bimuno-GOS
supports the growth of bifidobacteria in young,
overweight people and in patients with irritable
bowel syndrome. In addition, animal models
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have shown that the mixture demonstrates
antimicrobial mechanisms against Salmonella
enterica Typhimurium, and there was a positive
effect on the immune response in overweight
elderly people[15].
Pectin is used as a sorbent in the form of a
monopreparation and in various combinations
for the treatment of poisoning by salts of heavy
metals. [92,101,102].
In the pharmaceutical industry, pectin is
widely used as a stabilizer, an excipient in the
manufacture of drugs: capsules of pectin, which
is not destroyed by digestive enzymes in the
upper gastrointestinal tract [99], allow to
deliver medicinal substances to the destination in the colon [114,115,116], than enhance the
effect or reduce the toxic effects of drugs.
The combination of cisplatin with pectin
significantly reduces the toxicity of this
antitumor drug [117], and the introduction of
pectin to the nasal spray with fentanyl improves
the pharmacokinetic properties of the latter
without changing the bioavailability [118].
Pectins are used in the pharmaceutical and
food industries as gelling agents, adsorbents,
emulsifiers, stabilizers, thickeners, waterretaining agents, clarifiers, substances that
facilitate filtration, encapsulating agents,
production of nutrient media [82,90]. They have
the ability to prolong the action of drugs.
Given the sorption and prebiotic properties of
pectin, it is logical to assume that alcohol
intoxication is likely to have a positive
detoxifying effect.
Thus, the literature data on alcohol
metabolism and its effect on the human body
were analyzed. According to the results of the
analysis conducted by WHO experts in 2016, it
was found that the amount of alcohol
consumption per capita is one of the highest in
Europe and is 13.8 litres.
Based on the literature review, the main risks
of acute and chronic alcohol intoxication are
outlined: alcohol coma, acute alcoholic
hepatitis, alcoholic liver disease, cirrhosis,
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cancer, cardiovascular disease, alcoholic
encephalopathy and psychosis, etc. The main
moments of alcohol metabolism and
toxicological aspects of its metabolites are
highlighted, biomarkers of alcohol are noted.
The main aspects of treatment of acute alcohol
poisoning are considered and the list of modern
drugs is indicated, their effects and mechanisms
of action are studied. Based on the analysis of
protocols for the provision of medical care for
chronic poisoning, the main pharmacological
groups used in different countries - the United
States, Italy, Ukraine. The main and side effects
of drugs used in the treatment of alcohol
intoxication are determined. Literature data on
the structure, functions, therapeutic effects and
prospects of AP use in medical and
pharmaceutical practice are clarified and
generalized.
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Figure 1. Molecular structure of pectin
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