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highest numbers observed in children with mixed dentition. In Ukraine, specifically, 85.3% of children aged 6-13
have various forms of occlusal anomalies, indicating a need for early diagnosis. Despite their effectiveness, the use
of fixed appliances can lead to significant changes in the oral mucosa, which requires careful monitoring.

This review article aims to comprehensively systematize current data regarding the demand for and prevalence
of orthodontic treatment with fixed appliances, analyzing its global and national perspectives on its impact on
quality of life. Furthermore, the article provides a detailed analysis of the spectrum of pathological changes in the
oral mucosa associated with the use of these appliances.

An analysis of the literature confirms that malocclusions have a high prevalence and significantly affect patients’
psychosocial status. Dissatisfaction with smile aesthetics can impact self-esteem and social activity, with up to
60% of adolescents experiencing discomfort even with minor anomalies. Studies have shown that patients with
malocclusions have lower scores on oral health-related quality of life. Orthodontic treatment effectively improves
these indicators, contributing to increased self-perception and confidence. At the same time, the use of fixed
appliances is often accompanied by mechanical, inflammatory, and proliferative changes in the oral mucosa. Oral
mucosa lesions were observed in 41.6% of patients with fixed appliances, including ulcers and areas of pathological
keratinization. Among the most common complications are hypertrophic gingivitis, pyogenic granuloma, irritation
fibroma, and aphthous ulcers. Chronic irritation can cause histological changes such as hyperplasia, parakeratosis,
and acanthosis. Allergic reactions to alloy components, such as nickel, can also occur, manifesting as stomatitis and
lichenoid reactions. All these changes require constant clinical monitoring and a multidisciplinary approach.

The high need for orthodontic care is evident, but its provision requires considering the potential risks to the state
of the oral mucosa. Regular monitoring, adaptation of appliance designs, and close collaboration among specialists
are key to ensuring patient safety and comfort, which significantly enhances the effectiveness and success of the
treatment.
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The article analyzes current approaches to functional support of the hepatopancreatobiliary system through
phytotherapy, health-oriented physical activity, and nutrition.

The aim is to summarize existing strategies for functional support of the hepatopancreatobiliary system and as-
sess the potential of phytotherapy, physical activity, and nutrition.

A narrative literature review was conducted using scientific databases covering the last two decades. Priority was
given to studies on herbal remedies with antioxidant, anti-inflammatory, hepatoprotective, and choleretic effects,
as well as research on the impact of structured aerobic and functional exercise. Combined interventions have shown
efficacy in reducing oxidative stress, improving bile flow, enhancing enzymatic activity, and optimizing metabolic and
inflammatory parameters. Positive outcomes have been demonstrated for silymarin, artichoke extract, curcumin,
and other phytochemicals within integrative protocols. Regular physical activity contributes to improved lipid metab-
olism, decreased insulin resistance, and better glycemic control. Nutrition-based interventions, including antioxidant
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and fiber-rich diets, support detoxification and maintain intestinal-liver balance. Despite promising findings, the
field is constrained by the lack of multicenter randomized trials, unified therapeutic algorithms, and standardized

assessment tools.

Integrative functional support using phytotherapy, exercise, and nutrition demonstrates significant potential in
preventing and managing chronic hepatopancreatobiliary disorders. Future directions include the development of
digital monitoring tools and a personalized, interdisciplinary model focused on long-term efficacy, safety, and pa-

tient-centered outcomes.

Key words: phytotherapy, hepatobiliary system, pancreas, functional support, physical activity, nutrition.

Connection of the publication with planned re-
search works.

The material of this article was prepared within the
framework of the research project “The influence of ex-
ogenous and endogenous factors on the course of adap-
tive responses of the organism to physical loads of vary-
ing intensity” (state registration number 012U108187).

Introduction.

The hepatobiliary system, together with the pan-
creas (PN), forms the morphofunctional framework for
the regulation of digestion, metabolism, hormonal ac-
tivity, and detoxification processes in the human body.
Under the conditions of modern lifestyle — marked by
increasing physical inactivity, unbalanced nutrition, and
chronic stress — the prevalence of functional disorders
of the digestive organs is steadily rising [1-3]. The liver,
gallbladder (GB), and PN play a key role not only in food
digestion but also in glucose metabolism, protein and
hormone synthesis, bile acid production, xenobiotic de-
toxification, and modulation of immune responses.

According to epidemiological data, chronic diseases
of the liver and GB affect up to 30% of the adult pop-
ulation [4, 5], while the prevalence of non-alcoholic
fatty liver disease (NAFLD) exceeds 33% and continues
to grow, particularly in settings with limited access to
screening [6]. Within the spectrum of biliary pathology,
dyskinesia, cholecystitis, and gallstone disease predomi-
nate [4, 7], whereas chronic pancreatitis, most common-
ly of toxic-metabolic origin, remains the leading pathol-
ogy of the PN [8, 9]. These conditions are accompanied
by systemic disturbances, including alterations of the
microbiota, impairment of the intestinal barrier, meta-
bolic destabilization, and emotional-autonomic dysreg-
ulation [10-12]. Functional insufficiency of hepatocytes
disrupts protein, lipid, and carbohydrate metabolism,
bile formation, and hemostasis [13], while motor and
secretory dysfunctions of the GB and PN exacerbate
dyspeptic symptoms and contribute to the progression
of complications [14-16]. Particularly vulnerable groups
include women during periods of hormonal transition,
individuals with sedentary behavior, elderly patients,
and athletes exposed to excessive training loads [17-
19]. The prevalence of subclinical forms of NAFLD, latent
cholestasis, and enzymatic insufficiency is increasing,
significantly reducing the functional reserve of the or-
ganism [20, 21].

Excessive intake of carbohydrates and refined foods,
deficiency of dietary fibers, psycho-emotional over-
load, physical inactivity, and the impact of toxicants and
pharmaceuticals make a substantial contribution to the
pathogenesis of functional and chronic disorders [22-
24]. These factors provoke oxidative stress, hormonal
and visceral imbalances, which negatively affect working
capacity, intestinal barrier integrity, and cognitive tone
[25, 26].

Given the limitations of symptom-oriented pharma-
cotherapy, the search for safe and physiologically-based
approaches to supporting liver, GB, and PN function has
become increasingly relevant. In this context, phytother-
apy and health-oriented fitness are considered not only
as auxiliary modalities but also as a potential foundation
for individualized non-pharmacological strategies aimed
at regulating the functional state of the hepatopancre-
atobiliary system.

The aim of the study.

To summarize current approaches to the functional
support of the hepatopancreatobiliary system and to as-
sess the potential of phytotherapy, physical activity, and
nutrition science.

Main part.

The liver is characterized by exceptional regenera-
tive capacity and functional compensation, even in the
presence of pronounced morphological and pathologi-
cal alterations. However, this reserve is not unlimited:
prolonged or extensive injury often leads to irrevers-
ible disturbances, requiring not only symptomatic but
also comprehensive support. Regardless of etiology,
hepatopathies are accompanied by an imbalance be-
tween tissue injury and repair, excessive production of
free radicals and peroxidation products, mitochondrial
dysfunction, and disturbances in bile excretion, all of
which adversely affect digestion, intestinal microbiota,
and gastrointestinal motility [27, 28]. In this context,
functional support measures are appropriate, targeting
antioxidant protection (silymarin, curcumin, vitamin E,
polyphenols), stimulation of bile secretion and lipotrop-
ic activity (artichoke, chicory, corn silk), anti-inflamma-
tory action (glycyrrhizin, flavonoids, chlorophyll), and
normalization of gut microbiota (pre-, pro-, sym-, com-,
postbiotics, inulin).

Phytotherapy holds a significant position in strategies
of functional support for patients with chronic digestive
diseases, including those of the pancreas (PN) [29, 30].
The use of bitters and secretory-stimulating plants such
as wormwood, dandelion, peppermint, and yarrow pro-
motes secretion, including the production of enzymes
and bile [31]. Complex preparations containing papain,
bromelain, and ginger enhance the hydrolysis of dietary
substrates [31, 32]. Plants with anti-inflammatory and
mucosal-protective effects (chamomile, flax, calendula)
safeguard the mucosal lining and reduce inflammatory
responses [32, 33]. Antioxidant and reparative proper-
ties inherent to turmeric, rosehip, and sea buckthorn are
directed toward reducing oxidative stress in pancreatic
tissues.

Health-oriented physical activity plays a critical role
in comprehensive functional rehabilitation. In chronic
pancreatitis, moderate aerobic exercise (walking, swim-
ming, breathing exercises) is beneficial, along with ex-
ercises aimed at activating the diaphragm and abdomi-
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nal muscles, thereby stimulating intra-abdominal organ
function [34, 35]. During remission, exercises are recom-
mended to alleviate asthenic syndrome, normalize skel-
etal muscle tone, and improve intestinal motility [35,
36]. Physical activity favorably influences the metabolic
profile, reduces insulin resistance, improves lymphatic
drainage and pancreatic blood supply, and decreases
pancreatic hypoxia.

Therapeutic strategies for chronic pancreatitis
should be based on the clinical stage of the disease, the
presence of concomitant complications, and the type of
digestive profile [36, 37]. This necessitates a multimod-
al approach combining phytotherapeutic agents, physi-
cal activity, and nutritional support. Such an integrated
strategy not only reduces clinical symptoms but also ac-
tivates pancreatic function, decreases the need for en-
zyme replacement therapy, prevents complications, and
improves patients’ quality of life.

In recent decades, substantiating the effectiveness
of phytotherapy in supporting hepatopancreatobiliary
(HPB) functions has become an active research focus
[37, 38]. Unlike conventional drugs, phytotherapeutic
remedies exert complex, long-term effects, markedly re-
ducing risks of side effects and complications. Their the-
oretical basis lies in physiological mechanisms, as herbal
preparations act on organs and systems through diverse
bioactive effects, including antioxidant, anti-inflamma-
tory, membrane-stabilizing, choleretic, antibacterial,
and reparative properties [39, 40].

Key mechanisms include stimulating bile secretion,
normalizing intestinal motility, enhancing liver and pan-
creatic detoxification, and promoting cellular repair [41-
43]. These processes are vital for maintaining digestive
function and preventing severe complications.

Herbal hepatoprotectors are among the most exten-
sively studied and widely applied remedies in the treat-
ment of liver and gallbladder (GB) diseases. They con-
tribute to hepatocyte membrane stabilization, reduction
of oxidative stress, inhibition of lipid peroxidation, and
restoration of damaged tissues. One of the most effec-
tive plant-based hepatoprotectors is silymarin, extracted
from Silybum marianum (milk thistle) [29, 44]. This com-
pound provides membrane-stabilizing effects, enhances
the elimination of toxic compounds, and promotes pro-
tein synthesis in hepatocytes. Silymarin can significantly
reduce serum transaminase levels as well as lower tissue
concentrations of pro-inflammatory cytokines.

Artichoke (Cynara scolymus), containing the active
compound cynarin, stimulates bile production, decreas-
es blood lipid levels, and improves the liver’s detoxifica-
tion capacity [45, 46]. An additional therapeutic aspect
of artichoke is its diuretic effect, which facilitates the ex-
cretion of toxicants and xenobiotics.

Turmeric (Curcuma longa), containing curcumin,
is a potent antioxidant with well-documented anti-in-
flammatory properties, making it highly relevant in the
management of chronic liver and GB diseases such as
cholecystitis, cholestasis, and hepatic steatosis [29, 47].
Curcumin inhibits the activation of pro-inflammatory cy-
tokines, reduces TNF-a and IL-6 levels, thereby alleviat-
ing tissue inflammation. Curcumin supports hepatocellu-
lar regeneration and mitigates fibrotic processes, which
is critical in the progression of hepatic fibrosis [31, 32].
The use of turmeric in the form of dietary supplements

or herbal remedies represents a promising approach for
both NAFLD management and overall hepatoprotection.

Plants with choleretic properties (corn silk, Helichry-
sum arenarium, peppermint, fennel, yarrow, among oth-
ers) are actively employed to normalize bile secretion,
which is essential in the management of biliary dyski-
nesia, cholestasis, and chronic cholecystitis [31, 32, 33].
Corn silk exhibits mild choleretic and diuretic effects,
while Helichrysum arenarium reduces bile viscosity and
facilitates its passage through the biliary tract. Pepper-
mint and fennel, owing to their spasmolytic properties,
relieve biliary spasms and stimulate motility, thereby
promoting more efficient bile outflow [32-34].

Anti-inflammatory herbal agents (calendula, cham-
omile, yarrow, St John’s wort), as well as demulcents
(flaxseed, marshmallow, plantain), are used in the treat-
ment of inflammatory diseases of the gallbladder (GB),
pancreas (PN), and other digestive organs [32, 34, 35].
These plants exert potent anti-inflammatory effects by
inhibiting prostaglandin synthesis, reducing vascular
permeability, and attenuating edema and inflamma-
tion of mucosal membranes. In addition, the aforemen-
tioned remedies promote tissue repair and decrease
irritation—an important consideration in chronic gas-
troenterological conditions characterized by persistent
inflammatory activity [32, 33, 36]. Furthermore, enzy-
matically active plants such as papaya, pineapple, and
ginger, which contain natural proteases, lipases, and am-
ylases, facilitate the hydrolysis of proteins, fats, and car-
bohydrates, a property of particular relevance in enzyme
insufficiency [32-37]. Their use is effective for patients
with maldigestion, dyspepsia, flatulence.

The principal mechanisms by which phytotherapeu-
tic agents support digestion include membrane-stabiliz-
ing and antioxidant activities, attenuation of free-radical
oxidation, and reparative effects — features critical for
restoring digestive function after chronic or acute distur-
bances [29, 46]. Consequently, phytotherapy serves not
only as an important component of treatment but also
of relapse prevention, sustaining and restoring the func-
tional status of digestive organs. When appropriately se-
lected and dosed, phytotherapeutic agents can provide
a high level of efficacy with a low risk of adverse effects
during long-term use. Thus, phytotherapy represents a
powerful instrument for supporting the functionality of
the liver, GB, and PN owing to its multifaceted proper-
ties. To achieve maximal effectiveness in the treatment
and prevention of diseases of these organs, phytothera-
py should be applied in combination with other modal-
ities such as physical activity and nutritional correction.
Only such an integrative approach can ensure stable re-
mission, and prevention of complications.

Health-oriented fitness is regarded as an integral
component of functional support for individuals with dis-
orders of the hepatobiliary system and the PN. Contem-
porary literature increasingly emphasizes the systemic
impact of regular physical activity not only on metabolic
processes but also on the functional state of specific di-
gestive organs [48-50]. Given the complex neuroendo-
crine regulation of the liver, GB, and PN, exercise can
act as an external modulator of their functions through
an intricate network of humoral, visceroreflex, mechan-
ical, and microbiota-mediated mechanisms. Aerobic
activity, in particular, exerts direct effects on lipid and
carbohydrate metabolism, which is critically important
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for maintaining the functional status of the liver and PN
[51, 52]. Regular exercise reduces insulin resistance, ac-
tivates AMP-activated protein kinase (AMPK), improves
peripheral glucose utilization, and enhances fatty-acid
oxidation [53]. These adaptations lead to reductions in
hepatosteatosis, transaminase levels, and fibrotic activ-
ity in NAFLD. Moreover, in chronic pancreatitis, physi-
cal activity helps attenuate inflammation and oxidative
stress while improving pancreatic tissue trophism.

One of the main functions of the GB — timely storage
and evacuation of bile — largely depends on autonom-
ic regulation and physical activity. During exercise, the
cholecystokinin response stimulates GB contraction and
relaxation of the sphincter of Oddi [54]. Dynamic trunk
exercises, diaphragmatic breathing, and abdominal ac-
tivation normalize bile flow, lower the risk of stasis, and
enhance bile solvent capacity [55]. This is especially im-
portant in hypokinetic biliary dyskinesia and post-oper-
ative syndromes.

The pancreas is highly sensitive to the organism’s
metabolic state. Physical activity decreases insulin re-
quirements by improving insulin sensitivity, reduces
hyperglycemic peaks and fasting glucose levels [56, 57],
thereby lowering the burden on B-cells and the risk of
progression to diabetes. Exercise also enhances pancre-
atic microcirculation, improves tissue trophism, and may
reduce the intensity of chronic inflammation — key con-
siderations in chronic pancreatitis.

Exercise induces periodic changes in intra-abdominal
pressure that activate receptors of the visceral peritone-
um, stimulate intestinal peristalsis, and improve venous
and lymphatic outflow [58, 59]. Exercises involving the
diaphragm, abdominal wall, and trunk muscles provide
gentle visceral mobilization, thereby reducing conges-
tion in the liver and GB and normalizing the passage of
bile and pancreatic secretions [59, 60]. Regular physical
activity increases the abundance of short-chain fatty-ac-
id—producing bacteria, normalizes the microbiota, di-
minishes endotoxemia, and improves intestinal barrier
function [60-62]. These effects are relevant not only for
intestinal health but also indirectly for the liver (via the
portal system) and for the PN, which is adversely affect-
ed by systemic inflammatory tone arising from disrupted
intestinal homeostasis.

Physical activity is an effective non-pharmacologi-
cal instrument for regulating psycho-emotional state,
which is especially important in functional disorders
such as biliary dyskinesia, functional dyspepsia, and ir-
ritable bowel syndrome [35, 36, 63]. Exercise increases
parasympathetic tone, normalizes circadian rhythms of
gastrointestinal hormone secretion, reduces anxiety,
and improves sleep. This contributes to stabilization of
bile secretion rhythms, normalization of pancreatic en-
zyme secretion, and enhancement of intestinal motility.
Fitness programs in individuals with hepatitis, NAFLD,
chronic pancreatitis, and biliary dyskinesia lead to symp-
tom reduction and improvements in biochemical mark-
ers and quality of life [63, 64]. In particular, programs
of moderate aerobic activity are associated with reduc-
tions in ALT, AST, and fasting glycemia, improved bile se-
cretion, and enhanced exercise tolerance.

Combining phytotherapy with health-oriented fit-
ness holds considerable potential for the development
of comprehensive functional-support protocols. Physical
activity improves hepatic and pancreatic perfusion and

can enhance the bioavailability and pharmacokinetics of
phytotherapeutics, whereas herbal preparations reduce
inflammation, stimulate bile flow, and improve diges-
tion, thereby augmenting the effects of exercise. This
synergy provides a promising foundation for prevention
and rehabilitation programs.

The concept of comprehensive functional support of
digestive organs is rooted in a multidisciplinary approach
to correcting disorders of hepatopancreatobiliary regu-
lation. The contemporary literature offers substantial
evidence for coordinated interventions across multiple
levels of physiological organization — neurohumoral,
metabolic, motor-secretory, and psycho-emotional [9,
65-67]. This is especially pertinent in chronic or relapsing
diseases of the liver, GB, and PN, where pharmacothera-
py alone is often insufficient or limited by adverse effects
with prolonged use.

Unlike classical pharmacotherapy, functional support
targets not only symptom relief but also restoration of
the natural regulatory mechanisms of digestion. Its core
elements include phytotherapeutics, structured physical
activity, nutritional recommendations, and behavioral
interventions [68, 69]. This approach provides targeted
correction of bile formation and excretion, normaliza-
tion of motility, and stimulation of PN enzymatic activity.
Functional-support programs should be personalized,
staged, and adaptive to achieve durable clinical stabili-
zation and improved quality of life.

In the initial phase, priorities include reducing func-
tional load and inflammatory tone. This is achieved
through phytotherapeutics with anti-inflammatory, de-
mulcent, sedative, and spasmolytic properties. Their
actions involve down-regulation of pro-inflammatory
cytokine expression, improvement of mucosal trophism,
stabilization of entero- and hepatocyte membranes, and
enhancement of microcirculation. During this period, it
is appropriate to temporarily limit physical activity to
breathing and positional gymnastics and low-intensi-
ty exercises. Diet should be gentle, with restricted ex-
tractives, light thermal processing, and moderate fat
reduction.

At the stabilization stage, agents with more pro-
nounced choleretic, hepatotropic, and enzyme-support-
ing actions are gradually introduced. The diet is expand-
ed with emphasis on fiber, bioflavonoids, and prebiotic
foods. Concurrently, moderate-intensity aerobic activity
(e.g., walking, swimming, core-strengthening exercises)
is implemented. This promotes metabolic activation, im-
proves bile circulation, enhances insulin sensitivity, and
reduces steatosis and inflammation. The combination
of exercise and phytotherapy produces reciprocal rein-
forcement — improved microcirculation increases the
bioavailability of herbal agents, whereas phytotherapeu-
tics mitigate oxidative stress and muscular fatigue and
help restore autonomic balance.

The maintenance phase aims to consolidate chang-
es and prevent exacerbations. Self-regulation becomes
pivotal as the patient shifts from a passive recipient to
an active agent of health maintenance. Individualized
phytotherapy continues alongside regular physical activ-
ity and normalized dietary rhythms. Monitoring quality
of life, energy levels, and exacerbation frequency is ad-
visable to ensure timely program adaptation to patient
status.
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Program structure should be tailored to pathology
type. In NAFLD, emphasis is on reducing visceral fat and
improving lipid and carbohydrate metabolism through
intensive aerobic activity with hepatotropic and lipo-
tropic phytotherapeutics. In biliary dyskinesia, priorities
are restoring motor coordination and receptor sensitiv-
ity and stimulating bile excretion with breathing exer-
cises plus cholekinetics and antispasmodics. In chronic
pancreatitis, focus is on reducing inflammation, support-
ing exocrine function, stabilizing glycemia, and optimiz-
ing the balance among activity, diet, and phytotherapy.

Personalization is the key determinant of effective-
ness. No program will be successful without consider-
ation of age, sex, psycho-emotional state, comorbidities,
and social context. Crucial factors include exercise toler-
ance, coexisting diseases, motivation, access to resourc-
es (trainer, phytotherapy specialist), and prior self-reg-
ulation experience. A personalized approach reduces
the risk of overload, improves adherence, and supports
sustained implementation.

The combination of phytotherapy, physical activi-
ty, dietary correction, and psycho-emotional support is
viewed as the key to long-term stabilization of the diges-
tive system in chronic disorders. Despite growing inter-
est in comprehensive programs, this field remains un-
der-investigated, and implementation in preventive and
clinical practice faces methodological, evidentiary, orga-
nizational, and regulatory challenges. The very concept
of functional support is often interpreted inconsistently,
necessitating theoretical clarification. A major challenge
is the lack of a universally accepted definition of func-
tional support in gastroenterology. In the literature, the
term ranges from a broad designation of non-pharma-
cological influence to a structured model encompass-
ing phytotherapy, exercise, and nutrition science. The
absence of terminological uniformity complicates the
development of guidelines, research, and regulatory
documents.

Evaluation of programs combining phytotherapy,
physical activity, nutritional support, and psychoedu-
cation poses additional methodological difficulties. It is
often challenging to isolate the effects of individual com-
ponents, track long-term efficacy, and verify the adap-
tive dynamics of intervention. The paucity of adapted
multipurpose scales capable of assessing the aggregate
functional effect of comprehensive interventions limits
the validity of conclusions. Further challenges involve
standardizing exercise parameters (duration, intensity,
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type), phytotherapy variables (composition, dosing),
and patient adherence.

Drug-herb interactions warrant particular attention.
In clinical practice, most patients with hepatopancre-
atobiliary disorders receive baseline pharmacotherapy
(hepatoprotectors, enzymes, antispasmodics, statins,
antihypertensives). Interactions between plant extracts
and these medications remain insufficiently studied, in-
cluding potential inhibition or induction of cytochrome
P450 enzymes, effects on intestinal absorption, and
modulation of receptor sensitivity — issues that require
deeper pharmacokinetic and pharmacodynamic analy-
sis. The absence of protocols for safely combining phyto-
therapeutics with baseline therapy creates risks that are
not yet adequately reflected in clinical guidelines.

A promising direction is the development of digi-
tal tools for personalized support. Mobile applications,
self-monitoring platforms, remote consultations, and
Al-based recommendation systems open new opportu-
nities for managing functional-support programs. Inte-
grating biometric data, symptom diaries, and wearables
enables profiling of functional status and real-time pro-
tocol adjustment. These technologies, however, require
validation, legal and ethical regulation, and proper inte-
gration into healthcare to avoid commercialization with-
out scientific grounding. Establishing a transdisciplinary
platform uniting gastroenterology, sport, nutrition, phy-
totherapy, pharmacology, public health is timely. At this
intersection, an adaptive, evidence-informed model of
functional support can be built, centered on the individ-
ual as an active agent of self-regulation.

Conclusions.

Functional support of the hepatopancreatobiliary
system is achieved through the integration of phytother-
apy, physical activity, nutritional correction, and psycho-
education, which collectively target key pathophysiolog-
ical mechanisms. Such interventions contribute to the
reduction of inflammation, normalization of motor-se-
cretory and detoxification functions, improvement of
metabolic status, and stabilization of psycho-emotional
balance. Overall, this reduces the risk of disease progres-
sion, enhances quality of life, and decreases the need for
pharmacological therapy in functional disorders.

Prospects for further research.

Implementation of multicenter randomized clinical
trials, the analysis of interactions between herbal reme-
dies and pharmacological agents, and the development
of digital tools for personalized functional support.
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Cmammes npuceaYeHa aHasni3zy cy4acHux nioxooie 00 pyHKUiIOHAbHOT NiIOMPUMKU 2eriamonaHKpeamobiniapHoi
cucmemu 3 no3uyiti pimomepanii, 0300pos84oi hizu4HOi akmusHocmi ma Hympuuyionoaii.

Mema — y3a2aabHUMU Cy4acHi nioxoou 00 (hyHKYiOHAAbHOI NidmpumKu 2enamonaHkpeamobiniapHoi cucmemu
ma oyiHumu rnomexyian gpimomepanii, gpiau4yHoi akmusHocmi i Hympuyionoaii.

MposedeHo aHanimuyHuli 02150 nybaikayili NpogioHUX HayKosux 6a3 OaHUX 30 OCMAHHI 08a decamunimms.
Ocobnusy ysazy npudineHo ecpekmam pimo3sacobis i3 aHMUOKCUOAHMHUMU, POMU3arnasabHUMU Mad H084Y02iHHUMU
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8/10CMUBOCMAMU, 0 MAKOH O0CAIOHEHHAM 81Uy (hi3UMHUX 8MpPAs8 HA QYHKYi0 NeviHKU, #084YHO20 Mixypa U
niownyHKoeoi 3as103uU. BcmaHosseHo, w,o noedHaHHA pimomepanii ma gizu4Hoi akmusHoCmMi crpuse 3MeHWEeHHH
OKCUOAMUBHO20 CMpecy, HOPMAni3ayili MOMOPUKU HOB40BUBIOHUX WAXi8, MOKPAWEHHIO hepMeHmamusHoi
aKkmusHocmi ma memabosniyHo2o npoginto. HasasHi daHi niomeepdxcyroms 00UinbHICMb BUKOPUCMAHHA APMUUWIOKY,
CUNIMapuHy, KypKymiHy ma iHWux 3acobie y KOMrAeKCHUX Mpo2pamax niompumku. Pe2ynapHa aepobHa akmusHicme
aCOYItOEMbCA 3 3HUMCEHHAM [HCYniHOpe3ucmeHMHoCmi, HOPMAni3ayiero #uposo2o 0bMIHY ma 3MeHWEeHHAM
3ananeHHsa. [lonpu no3umueHi pesyssmamu, crocmepieaemecs OPAK MysbMUUEHMPOBUX PAHOOMI3080HUX
0ocnidxceHs, 8idcymHicme yHighiKosaHUX MPOMOKOsi8 Ma cmaHOapmMuU308aHUX WKA/ OUIHKU ehekmusHocmi.
KomnneKkcHa @hyHKUioHanbHa niompumka e2ernamornaHkpeamobiniapHoi cucmemu 3a yyacmi ¢pimomepanii,
hi3uyHOi aKMusHocmi i Hympuyionoeil, Mae 3Ha4yHuli nomeHyian 0aa npoginakmuku ma peabinimayii XpoHiYHUX
i ¢yHKyioHanbHUX po3nadie. [lepcnekKMusHUM HAMPAMOM € Uugposull MOHIMOPUH2 CMaHy nayieHmis ma
hopMyB8aHHA MPAHCOUCYUNAIHAPHOI MoOesti, OpiEHMOB8AHOI Ha NepcoHani3ayito ma doszompusasny epekmusHicme.

Knrwouoei cnoea: pimomepanis, 2enamobiniapHa cucmema, nidwayHKo8a 301030, YHKUIOHAAbHA NiIOMPUMKA,

hi3u4Ha aKMueHicmb, Hympuuyionoais.

3B’A30K nyb6aiKauii 3 nnaHOBMMM HayKOBO-AOCAIA-
HUMM poboTamu.

Martepian cTatTi nigrotosneHo B mexax HAP «Bnauns
€K30reHHuX Ta eHaoreHHUXx GakTopis Ha nepebir agan-
TaUiMHUX peakLilt opraHiamy Ao ¢isMYHMX HaBaHTaXeHb
pi3HOI iHTEHCMBHOCTI» (HOMep AeprkaBHOI peecTpauii
012U108187).

Bcryn.

lenatobiniapHa cuctema pasom i3 MiALWAYHKOBOM
3anosoto (M3) dopmye mopdodyHKLiOHANbHUI KapKac
perynauii TpaBieHHsA, meTaboniaMmy, ropmoHasibHOI Ta
OETOKCMKALLIMHOT aKTMBHOCTI opraHiamy. B ymoBax cy-
YacHoOro cnocoby »KUTTA — 3pOCTatoYOi rinoaAnHamii, He-
paLioHaNbHOIO XapyyBaHHA, XPOHIYHOroO cTpecy — BiA-
3HAYaETbCA 36iNbLIEHHA NOWMNPEHOCTI PYHKLiOHANbHUX
po3nagis opraHis TpasneHHA [1-3]. MeyiHKa, KOBYHUN
mixyp (M) i N3 sigirpatoTb NPoOBiAHY POJib He nuLie y
nepeTpaseHHi iXi, ane 1 y rMoKo3HoMy meTabonismi,
cuHTe3i BinKiB, rOPMOHIB, }KOBYHUX KMCNOT, HENTPanisa-
Lii KceHobioTUKIB Ta MoaynALji iIMyHHOT BiaNoBiA,.

3rigHO 3 enigemionoriyHMMn JaHMMK, XPOHIYHI 3a-
XBOPIOBaHHA neviHkM Ta KM oxonntoote ao 30% po-
pocnoro HaceneHHs [4, 5], a NOWMpPEHiCTb HEeANKOro/b-
HOT *KMpoBOi XBOpPOOM nediHkM (HAMKXIM) nepesuuiye
33% i npoaoBXKYE 3pOCTaTh, 0CO6MBO B yMOBax obme-
YKEHOTo AOCTYNY A0 CKPUHIHTY [6]. Y CTPYKTYpi *KOBYOBM-
Bi4HOI NaTonorii nepeBarkatoTb AUCKIHE3IT, XONeLnCTnT,
YKOBYHOKaM’siHa xBopoba [4, 7], Toai AK XPOHIYHUI NaH-
KpeaTuT, HaluacTile TOKCMKO-MeTaboniyHoro reHesy,
3a/IMWaETbCa NposigHoto naTtonorieto M3 [8, 9]. Li ctaHu
CYMPOBOAKYIOTbCA CUCTEMHUMM MOPYLIEHHAMU — 3Mi-
HamM MiKpobioTK, NopylueHHAM bap’epHOi GYHKLT K1L-
KiBHMKa, meTaboniuHoto gecTabinisauieto, emoLiinHo-Be-
retaTMBHow pgucperynauieto [10-12]. dPyHKuioHanbHa
HeAoCTaTHICTb renaTouuTiB nopylwye 6inkosuiA, ninig-
HWI Ta BYrNeBoAHUI 0BMIH, }KOBYOYTBOPEHHSA Ta remoc-
Ta3 [13], Toai AK MOTOpPHI 11 cekpeTopHi ANCOYHKLT KM i
M3 nocuntotoTb AUCNENTUYHI NPOABKU T NPOrpecyBaHHA
yCKnagHeHb [14-16]. OcobnnBO BPasNMBUMU € KiHKK
y nepiog, ropmoHanbHoi nepebyaosu, ocobu 3 rinogu-
HaMi€lo, NiTHI NALEHTU 1 aTNeTM 3 HagMIPHMM HaBaH-
TarkeHHAM [17-19]. 3pocTae nowmpeHicTb cybKAIHIYHMX
dopm HAXKXIM, nateHTHOro xonectasy Ta GpepmeHTHOI
HeAO0CTaTHOCTI, AKi ICTOTHO 3HMKYIOTb PYHKLiOHANbHUMN
peseps opraHismy [20, 21].

CyTTEBUIN BHECOK Yy naToreHe3 QyHKLIOHANbHUX i
XPOHIYHMX MOpPYLUEHb MA€E HagMip BYrNeBOAHOI Ta pa-
¢diHOBaHOI i, A4ediuUT XapuyoBUX BOJIOKOH, MNCUXOEMO-
LiliHe nepeBaHTaXKeHHA, rinogMHamifa, 4ia TOKCUKaHTIB

i megMKameHTiB [22-24]. Yci Ui YMHHUKM NPOBOKYIOTb
OKCUOATUBHUI CTPEC, FOPMOHANbHI 1 BicLepanbHi nopy-
LEHHA, WO HeraTMBHO NO3HAYalOTbCA Ha NpaLe3gaTHo-
CTi, KuWKoBoMy 6ap’epi Ta KOrHITUBHOMY TOHYCI [25, 26].

Y 3B’A3KY 3 0OMEKEHHAMU CUMNTOMATUYHO OPIEHTO-
BaHoOi papmaKoTepanii, akTyanbHUM CTa€ NOLLYK H6e3ney-
HUX i $i3ioNoriyHoO opieHTOBAHUX NiAX0AIB A0 NIATPUMKHN
OYHKUIT nedviHkun, MM i M3. Y ubomy KOHTEKCTi ¢iToTe-
pania Ta 0340poBumnit GITHEC PO3MNALATLCA HE NnLe
AK JOMOMIKHIi MeToAM, a AIK NOTeHLiiHa OCHOBA iHAMBI-
[AyanizoBaHUX HeMeAMKaMEHTO3HWUX cTpaTerii peryns-
Lii pyHKLIOHANbHOIO CTaHy renaTonaHKpeaTobiniapHoi
cucTemMm.

MeTta gocnigKeHHs.

Y3arasbHUTWU Cy4YacHi nigxoan Ao $yHKUiOHaNbHOI
niATPMMKM renatonaHkpeaTobiniapHoi cuctemn Ta oui-
HUTW noTeHujan ¢iToTepanii, Gpi3MUYHOI aKTUBHOCTI I Hy-
Tpuuionorii.

OcHOBHa YacTUHa.

MeyviHKa XapaKTepm3yeTbCA BUHATKOBMM MOTEHLia-
NIomMm [0 pereHepauii Ta QyHKUiOHaNbHOT KomneHcau,ii
HaBiTb Y pasi BUpPaXKeHUX MOPO- Ta NATONOFIYHMX 3MiH.
MpoTe uei pesepB He € HeobmexkeHUM: TpuBane abo
MaCMBHe ypaKEHHA OpraHa 4acTto 3yMOB/HOE HE3BO-
POTHI MOpyLWeHHA, Wo noTpebytoTb He Auwe CMMNTO-
MaTUYHOI, @ M1 KOMNJIEKCHOT NiATPUMKN. HesanexHo Big,
eTionorii, renatonaTii CynpoBOAKYIOTbCA MOPYLUEHHAM
6anaHcy MiXK YLIKOAMKEHHAM i BiHOBNEHHAM TKaHUHM,
HAZAMIPHOK MPOAYKLIEID BiNbHUX pPaaMKanis i NpoayK-
TiB nepoKkcuaauii, miToxoHgpianbHO AUChYHKLUiE,
a TAaKOX PO3/1afamu XKOBYOBUAINEHHA, WO HEraTUBHO
BMN/IMBAE HA TPABJ/IEHHSA, KMULLUKOBY MiKpOb6ioTy Ta MOTO-
PUKY KUWOK [27, 28]. Y LbOMY KOHTEKCTi AO0LibHUM
€ 3aCTOCyBaHHA 3axoAiB OYHKLiIOHANbHOI NiATPUMKM,
CNPAMOBAHUX HA aHTUOKCUAAHTHWUI 3aXUCT (CUNIMAPUH,
KYPKYMiH, BiTamiH E, nonidpeHonn), cTumynau,ito 3KoByo-
BUANEHHA | NINOTPOMHUIN edeKT (apTULWWOK, LMKOpIN,
KYKYPYA3AHI puabLsa), NpoTnsananbHy Aito (riunpusmH,
dnaBoHoian, xnopoodin) i Hopmanisauiro MiKpobioTH Ku-
LeYHMKa (npe-, Npo-, CUM-, KOM-, NOCTBIOTUKM, iHYNIH).

ditoTepania nocigae Barome Mmicue y cTpaTeriax
®YHKUiOHaNbHOT NIATPUMKM NALLIEHTIB i3 XPOHIYHMMMU
3axBOPIOBAHHAMM TpaBHOI cucTtemu, 3okpema M3 [29,
30]. 3acTtocyBaHHA TiPKOT Ta CEKPETOreHHUX POC/MH,
TaKUX SIK MONUH, Kynbbaba, m’ATa, Aepesii, cnpusae cTu-
MynaLii cekpeLii, 30Kpema NpoayKLii GepMeHTIB i }KoBYi
[31]. KomnnekcHi 3acobu, Ao cknagy AKUMX BXoAATb Na-
naiH, 6pomenaiiH, imbup, 3abe3neyyroTb NOKpPaALLEHHA
npovecis rigponisy xapyosux cybcrpartis [31, 32]. Poc-
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IMHM 3 NpoTU3ananbHO Ta 0b6BOAIKaOYOIO Ai€to, 30-
Kpema poMalliKa, /IbOH, anTen, KaneHayna, BUKOHYOTb
bYHKLit0 3aXMCTy €1M30B0OT 060NOHKM | CNPUAIOTL 3MEH-
LWEHHH0 3anasnbHUX peakui [32, 33]. AHTUOKCUAAHTHI 1
penapaTtmBHi BNACTUBOCTI, MPUTAMaHHI KYpPKyMmi, Wwnn-
WWHI, obninuci, cnpAMOBaHi Ha 3HUXEHHA oKcMaauii B
TKaHuHax 3.

Y KoMNeKcHin nporpami ¢yHKUioHanbHOI peabini-
TaLil BaXK/IMBY PO/b Bifirpae 0340poBYa PyXoBa aKTMB-
HicTb. MNpK XPOHIYHOMY NaHKpeaTuTi AOLiINbHUM € 3a-
CTOCYBaHHSA NOMiIpHUX aepOObHUX HaBaHTaXeHb (xoab6a,
naaBaHHA, AMXanbHi BNPaBW), @ TaKOXK BMpas, CNPAMO-
BaHMX Ha aKTMBaUito Aiadparmm Ta YyepeBHOro npeca,
O CTUMYIOE AiANIbHICTb OpPraHiB YepeBHOI MOPOXKHU-
Hu [34, 35]. Y dasi pemicii pekomeHAOBaHI BNpasu 4na
3MEHLUEHHA aCTeHIYHOro CMHAPOMY, HOpManisauii To-
HYCY CKEeNeTHUX M’A3iB i NepncTanbTUKN KMWOK [35, 36].
®i3nMyHa aKTUBHICTb NO3UTUBHO BNIMBAE Ha MeTaboniy-
HUM NPOodiNb, 3HUNKYE IHCYNIHOPE3UCTEHTHICTb, NOKpa-
wye nimdosiaTik i KpoonocTayaHHA M3 3 ogHOYaCHUM
3MeHLUEeHHAM ii TiMoKcii.

Bubip TepaneBTUYHOI TaKTUKM NPU XPOHIYHOMY NaH-
KpeaTuTi Ma€ rpyHTYBaTUCA Ha BpPaxyBaHHi KAiHIYHOro
eTany 3axBOPIOBAHHA, HAABHOCTI CyMyTHIX YCKNAAHEHb,
TMny TpaBHoro npododinto [36, 37]. Lle 3ymoBntoe Heob-
XigHICTb peanisauii MynbTMMOAANbHOMO Nigxoay, LWo no-
€AHYe piToTepaneBTUYHI 3acobu, GisnYHY aKTUBHICTb Ta
HYTPULONOTiIYHUI cynpoBig. Takuii iHTEerpoBaHWi nig-
Xif, CNPUAE He nnwe 3MeHLWEeHHIO KAIHIYHUX CUMNTOMIB,
a 1 akTMBaLii pyHKLUiM M3, 3HMKEHHIO NoTpebu B 3amic-
Hii depMeHTHIN Tepanii, NpodinakTULi ycKnagHeHb Ta
NOKPALLEHHIO AKOCTI XUTTA NALLIEHTIB.

B ocTaHHi gecATMNITTA HayKoBe OB6IpyHTYBaHHA
edektnBHoCTI diToTepanii y nigTpumui dyKuiid renato-
naHKkpeabiniapHoi ([MB) cuctemu cTano NnpegMeTom ak-
TUBHUX AocnigxeHb [37, 38]. diToTepaneBTUUHI 3acobu,
Ha BiAMIHY Big TpaauuiiHMx dapmnpenapartis, 34aTHI
34iMCHIOBATM KOMMIEKCHUIM | [AOBroTpMBaAWA BMIMB
Ha OpraHi3m, WO A03BOJIAE 3HAYHO 3HU3UTU PU3UK NO-
6i4yHMX edeKTiB Ta yCKAaZAHEHb, 4acTO MOB'A3aHMX 3
MeANKAMEHTO3HOI Tepanieto. TeopeTuyHi ocHosu i-
ToTepanii, 6e3CyMHIBHO, IPyHTYtOTbCA Ha QisioNoriyHmx
MexaHi3max Aii pPOCANHHUX NpenaparTis, AKi B3AEMOAIOTb
3 OpraHamMu Ta CMCTEMaMM Yepes LUMPOKUI cnekTp bio-
NIOTIYHO AaKTUBHWX BMJIMBIB, BK/IOYAOYM aHTUOKCUAAHT-
Hi NpoTM3ananbHi, membpaHocTabinisytoui, }KOBYOriHHI,
aHTMbaKTepianbHi Ta penapaTueHi BnactmeocTi [39, 40].

OOHMM 3 TaKMUX HAMBAXKAUBIWIMX MEXaHi3MiB € CTU-
MYAALIA NPOLECIB CEKpeL,ii *KoBYi, HOpMani3aLis MoTo-
PUKKN KULLIEYHWKA, NOCUIEHHA OETOKCUMKALLIMHOT dYyHKLT
nedviHkM Ta M3, a TaKOX NOKpaLLeHHA penapauinHux
npoueciB Ha KAITMHHOMY piBHi [41-43]. Bci wi npouecu
MaloTb NepLIoYeproBe 3HauyeHHA Aaa 3abesneveHHs
HOpManbHOI GYHKLIT TpaBHOI cucTtemmn Ta 3anobiraHHA
PO3BUTKY CEPNO3HUX YCKNALHEHD.

POCnWHHI renaTonpoTEKTOPU € OAHUMU 3 HalbiNbLL
BMBYEHUX i 3aCTOCOBYBaHMX Yy JliKyBaHHi 3aXxBOpHOBaHb
neyviHku Ta X}XM. BoHM cTUMyNOI0Tb cTabinisauito memo-
paH renaTouMTiB, 3HUXKYIOTb OKCUAATUBHUI CTPEC, iH-
ribytoTb ninonepokcnaaLio Ta cnpuaATb BiAHOBAEHHIO
NOLWKOAMKEHUX TKaHUH. OgHMM 3 Halbinbw edekTms-
HUX POC/IMHHUX FenaTonpPOTEKTOPIB € CUNIMAPUH, AKUIA
BUAINAOTb 3 po3Toponuwi nasmucToi [29, 44]. Liel Kom-
NOHEHT HaZae nediHUi membpaHocTabinisytouy aito,
NMOKPALLYE BUBEAEHHA TOKCUYHUX CMONYK i CAPUAE CTU-

MynAuii 6inkoBoro cMHTe3y B renatouuTtax. CunimapuH
MO’Ke 3HAYHO 3MEHLUYBaTK piBEHb TPaHCaMiHa3, Lo €
MapKepPOM MOLUKOAMKEHHA NEYiHKK, a TaKOXK 3HUKYBATU
piBEHb 3aNanbHUX LUTOKIHIB Y TKAaHWMHAX.

APTULLOK, AKMA MICTUTb aKTUBHY PEYOBUHY LMHA-
PVIH, NOCUNIOE YTBOPEHHA KOBYI, 3HUXKYE piBEHb NiNiAiB
Y KpOBI, MOKpaLLyE AETOKCUKALINHY PYHKLiO nediHKu
[45, 46]. BaxknnBMM acneKTOM 3aCTOCYBaHHS apTULLO-
Ky € MOro AiypeTuyHuii edeKT, WO CNpUA€E BUBELEHHIO
TOKCWKaHTIB i KCeHOBIOTHKIB.

KypKyma, WO MICTUTb KYPKYMiH, € MOTYXXHUM aHTU-
OKCUOAHTOM, KU MA€E 34aTHICTb 3HMKYBATK 3ananeH-
HA, O MA€E Be/IMKE 3HAYEHHA NPU NiKYBAHHI XPOHIYHMX
3aXBOpPIOBaHb MeyiHkM Ta KM, Takux AK XONeuucTuT,
XONecTas, XUpoBi AereHepau,ii nedviHkm [29, 47]. KypKy-
MiH iHFiBye aKTMBaLitO Npo3anasibHUX LMUTOKIHIB, 3HU-
Kye piBeHb TNF-a, IL-6, i TUM cammnm 3MeHLUYE piBEHb
3anasieHHA y TKaHWHax. OKpiM UbOro, KYpKyMiH cripuse
pereHepauii NeYiHKoBUX KAITUH | 3meHLye npouecn oi-
6po3y, WO € BAXXANBUM NPU PO3BUTKY PiBPO3HMUX 3MIH Y
neyiHui [31, 32]. Tomy 3acTOCyBaHHA KYPKYMU Y BUTNAL
bionoriyHo aKTMBHMX A06aBOK abo diTo3acobis € nep-
CMEKTUBHMM Niaxogom Ana nikysaHHA Ak HAXKXIM, Tak i
ONA 3araibHOrO 3MiLHEHHS YHKLIT neYiHKuK.

POCAMHM 3 YKOBYOTIHHMMW BNACTUBOCTAMM (KYRypy-
O3AHI punbua, 6e3cmepTHUK, M’'aTa nepuesa, GeHxensb,
AepeBili TOW0) aKTUBHO BUKOPUCTOBYHOTLCA A5 HOPMa-
ni3au,ii }XOBYOBUAINEHHA, LLLO € BaXKIMBUM NPU AUCKiIHE-
3i })KOBYOBMBIAHMNX LINAXIB, XONECTA3i, XPOHIYHOMY X0/ie-
umctuTi [31, 32, 33]. KyKypyasaHi punbua matoTb M’ kUit
XONepeTnYHUn i aiypetnyHuii edekt, a 6escmepTHUK
niLLaHWI 3HUKYE B'A3KICTb KOBYi Ta nonerwye ii npoxos-
YKEHHSA Yepes KOBYOBMBIAHI WwWnsaxu. M’aTa Ta deHxens,
3aBAAKM CBOIM CNA3MONITUYHMM BIACTUBOCTAM, 3MEH-
LWYHOTb CMAa3MM B }KOBYOBMBIAHUX LUAAXAX | CTUMYIIOOTb
iX MOTOPWKY, WO crnpuse Binbl epeKTUBHOMY BiATOKY
»os.ui [32-34].

MpoTu3ananbHi ¢iTosacobu (KaneHayna, pomallka,
Aepesili, 3Bipobilt), a TakoK 0b6BoOMiKatoui 3acobu (Ha-
CiHHA NIbOHY, anTel, NOAOPONKHMK) 3aCTOCOBYOTLCA AR
NiKyBaHHA 3ananbHMX 3axBoptoBaHb KM, M3 Ta iHWKMX
opraHiB TpasneHHa [32, 34, 35]. Lli pocanHM matoTb no-
TYXKHUIA NpOTM3ananbHU ePeKT 3aBAAKM iHFibyBaHHIO
CMHTE3a MNPOCTarNaHAMHIB, 3HMMKEHHIO MNPOHUKHOCTI
CYAMH, 3MEHLWIEHHIO HAabpAKy i 3anafeHHA Cc/AM30BUX
06010HOK. Kpim Toro, o3HauyeHi ¢iTo3acobu cnpuatoTb
BiZLHOB/NIEHHIO MOLUKOAMKEHMX TKAHMH | 3MEHLUYOTb No-
APa3HEHHS, LLO BAXK/IMBO MPU XPOHIYHUX FAaCTPOEHTEPO-
JIOTIYHUX MATONOTIAX, WO CYMPOBOAKYHOTbCA TPMBANOK
3ananbHolo peakuieto [32, 33, 36]. doaaTkoBo, dep-
MEHTATUBHO aKTUBHI POCAMHM, TaKi AK Manas, aHaHac,
imbup, AKi MiCTATb NPUPOAHI NpoTeasu, Ainasu Ta ami-
N1asn, CNpUAOTb NOKPALLEHHIO Tigponisy Binkis, XKUpIB i
BYI/1€BOAB, LLLO MaE 0c0b/MBeE 3HAUYEHHA NpU bepmeHT-
Hili HepocTaTHOCTI [32-37]. Tx 3acTocyBaHHA € edeKTHB-
HUM A5 NALLIEHTIB i3 ManbAUTecTiErD, AUCMENCIED, 3ayT-
TAM Ta METEOPU3MOM.

OCHOBHi MexaHi3mu pgii ¢itosacobis y niaTpumui
TpPaBNEHHA BK/OYaOTb MembpaHocTabinisytouy akTuB-
HiCTb, AQHTWMOKCUMOAHTHY aKTUBHICTb, 3HUXKEHHA piBHA
BiIbHOPAAMKANbHOTO OKUC/NIEHHA, @ TAKOX penapaTuBHi
edeKTy, WO BaXKIMBO ANA BiGHOBAEHHA GYHKLIi opraHis
TpaBNEHHA NicNsA XPOHIYHUX abo rocTpux nopyLueHb [29,
46]. 3aBAAKM LboMy QiTOTEPANiA € HE TiNIbKM BaXK/IMBOKO
CK/1aZl0BOIO NiKYBAHHA, ane i npodinakTMKM peumamsis,
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3abe3neyvytoun 36epekeHHs Ta BigHOBAEHHA GyHKLjio-
HA/IbHOTO CTaHy OpraHiB TpasneHHA. PiToTepaneBTUY-
Hi 3acobu, npu ix HanexHomy niabopi Ta A03yBaHHI,
MOXKYTb 3a6e3neynTn BUCOKUN piBEHb ePEeKTUBHOCTI,
MatouM HU3bKMI pU3MK NobiyHMx edekTiB npu TpuBa-
oMy 3acTocyBaHHi. Takmm ymMHOM, diToTepania ABAAe
€060t NOTYKHUIM IHCTPYMEHT A4 NiATPUMKM YHKLO-
Ha/ibHOCTI neyviHkK, M i N3 3aBasKku cBoim HaratorpaH-
HUM BnacTMBOCTAM. [NA [AOCATHEHHA MAKCMMANbHOI
epeKTMBHOCTI B NiKyBaHHI Ta npodinakTuui 3axsopto-
BaHb LMX opraHiB HeobxigHo 3actocoByBaTH ¢iToTepa-
NeBTUYHI 3acO0bM B KOMMAEKCI 3 IHLIMMW METOLAMM NiKY-
BaHHA, TAKMMMU AK Pi3nyHa aKTUBHICTb | HyTpULioNOriYHa
KopeKLUif. TiIbKWM TaKMN iHTErpaTUBHUIA Nigxia Mmoxe
3a6e3neunTn cTabinbHy pemicito, NMOKpaLWEeHHA SAKOCTI
YKUTTA NaLiEHTIB | NpodiNaKTUKY yCKNagHeHb.

O3p0poBuMin GiTHEC PO3MNAJAETLCA AK HEBiA EMHA
CcKnagoBa yHKUiOHaNbHOI NiATPUMKM ocCib i3 nopy-
LWeHHAMM renatobiniapHoi cuctemun Ta M3. Y cyyacHin
HaAYKOBI niTepaTypi BCe 4YacTille Haro/oWYETbCA Ha
CUCTEMHOMY BM/MBI perynapHoi ¢isMyHOT aKTUBHOC-
Ti He iMwe Ha MeTaboniyHi NpouecK, a 1 Ha QyHKLUio-
Ha/IbHUI CTaH OKpPemMX opraHiB TpasneHHa [48-50].
BpaxoBytoun CKNafHy HENpPOeHOOKPUHHY perynauito
AianbHocTi neyiHky, M i M3, ¢isnyHi BNpaBM MOXKYTb
BUCTYNATU SIK 30BHIWHIN moandikatop OYHKLIM LMx
OpraHiB yepes CKNAAHY MeEpPEeXy rymopanbHUX, Bicue-
panbHO-pedIEKTOPHUX, MEXaHIYHUX i MIKPOBIOTUYHMX
MeXxaHi3miB. PyxoBa aKTMBHIiCTb, 0C06/1MBO B aepobHOMY
peXumi, YNHUTL BesnocepedHin BNAUB Ha KUPOBUN i
BYF/1€BOAHUIM 0OMIH, L0 € KPUTUYHO BAXKIMBUM A8 Nig-
TPUMKM dYHKLiOHabHOTO cTaHy nediHku Ta N3 [51, 52].
PerynapHi ¢isnyHi BnpaBu cnpuatoTb 3HUKEHHIO iHCYI-
HOPE3UCTEHTHOCTI, akTuBaLii AMP-3aneXHoi NpoTeiHKi-
Ha3u (AMPK), nokpaleHHIo yTUAi3auii roKo3n nepu-
bepuUYHMMM TKAHMHAMU Ta OKUC/IEHHIO KUPHUX KUCNOT
[53]. Ue npm3BoauTb 40 3MEHLIEHHA rernaTocteaTosy,
piBHA TpaHCcamiHa3 i 3MeHLWweHHA $ibPO3HOI aKTUBHOCTI
npn HAXKXI. OKkpim TOro, Npu XpOoHIYHOMY NaHKpeaTuTi
di3nYHa aKTUBHICTb CNPUAE 3MEHLLEHHIO 3ana/ieHHA Ta
OKCMAATMBHOIO CTPECy, NMOKpPaLyrUn TPOdiKy TKAHUHU
3.

OpHa 3 ocHoBHMX OYHKLiM M — HakonunyeHHsA i eBa-
Kyauif »KOBYi B MOTPIGHMI MOMEHT — 3HAYHOI MipOIO
3a/1IeXKNUTb Bif, BEreTaTMBHOI peryasuii Ta ¢isnyHoi akTns-
HocTi. Mig Yac ¢isnyHMX BNpaB aKTUBI3YETbCA XONeumc-
TOKiHIHOBA BiANOBIAb, WO CTUMYNOE CKOpoYeHHA KM i
po3cnabneHHa chiHkTepa Oaai [54]. AnHamiyHi Bnpasu
Ha Tyny6, AiadparmanbHe ANXAHHA, HAaNpPyra YepeBHOro
npeca cNpuATb HOPManisauii nacaxy »oB4i, 3MeHLy-
I0Tb PU3MK Ti 3aCTOK0 Ta NiABULLYIOTb PO3YMHIOBANbHY
3[,aTHICTb KoBYHOro cekpety [55]. Lle ocobanBo BaK-
NIMBO NPU AMUCKIHE3Ii XOBYOBMBIAHMX LWINAXIB TiNOKiHe-
TUYHOIO TUNY, @ TAKOXK Y NaLiEHTIB 3 nicnsonepauinHum
CMHAPOMOM.

MiawnyHKoBa 3a7103a YyTIMBO pearye Ha meTaboniy-
HWI CTaH opraHiamy. Pi3nyHa aKTUBHICTb 3HUKYE NOTpe-
6y B iHCY/iHi 38 paxyHOK NOKPALLLEHHA iHCYNiIHOBOT YyTaun-
BOCTi, 3MEHLUYE rinepriikemiyHi niku i 6azanbHUM piBeHb
INOKO3M KpoBi [56, 57]. Lle 3HUKYE HaBaHTaXKEHHA Ha
B-KNITUHKM Ta PM3UK NpOrpecyBaHHA NaHKpeaToreHHoro
AiabeTy. Kpim Toro, pyxoBa akTUBHICTb CTUMY/IHOE MiKpPO-
LUMPKYAALi0 B TKAHWHaX M3, noKpallye TpodiKy Ta MoxKe
3HUKYBATW IHTEHCMBHICTb XPOHIYHOrO 3aMnaneHHs, Lo €
aKTyasbHUMm npu XT1.

@i3nyHi BNpaBu BUKINKAKOTb NEPIOANYHI 3MiHWN BHY-
TPILWHbOYEPEBHOrO TUCKY, WO aKTUBI3yeE peLenTopu
BiCLLEpasIbHOT OYEepPeBUHU, CTUMYIOE MEPUCTANbTUKRY
KMLWEYHWUKA, NMOKPALLYE BEHO3HUI Ta NiMdaTUYHUI Big-
Tik [58, 59]. Ocob6mBYy ponb BigirpatoTb BNpasK 3 3any-
YyeHHsAM aiadparmu, YepeBHOro npeca Ta m’ssis Tyny6a,
AKi 3abe3neyvyloTb M'AKy BicuepanbHy mobinizauito. Lie
CNPUAE 3MEHLIEHHIO 3aCTilHMX ABULL, Yy NediHui Ta XM,
HOPMani3aLii MmacaKy »KOBYi Ta MaHKpeaTUyHoro ce-
Kpety [59, 60]. PerynsipHa ¢i3nyHa akTMBHICTb cnpuse
36iNbLIEHHIO KiNbKOCTi KOPOTKONMAHLIOrOBO- i KUPHO-
KMCNOTO-NPOAYKYHUMNX BaKTepii, Hopmaniaye Mikpobi-
OTY, 3MEHLUYE IHTEHCMBHICTb EHA0TOKCMKO3Y, NMOKPALLYE
6ap’epHy dyHKLiO cnn30B0i 06010HKM KMWOK [60-62].
Lle mae 3HaYeHHA He iMWe ANA CTaHy KULWKIBHWUKA, a ¢
onocepesKoBaHO — A/1a NeviHKK (Yepes cuctemy BopiT-
HOI BeHM), a TakoX ana M3, sKka cTpaxaae Big, cuctem-
HOro 3anasbHOro GOHy NPU MOPYLIEHHI KMLIKOBOTO ro-
meocTasy.

di3nyHa aKTUBHICTb € ePEKTUBHUM HeMeaMKaMeH-
TO3HUM HCTPYMEHTOM perynauii  ncMxoemoLitHOro
CTaHy, Wo mMmae 0cobamBe 3HaUYeHHA NpU GYHKLiOHaNbHUX
po3nagax, Takux AK AUCKiHesia, PyHKLiOHanbHa ancne-
ncia, CMHAPOM NoApPa3HEeHOoro KuwedyHuKka [35, 36, 63].
®i3nyHi BNpasu NigBULLYIOTb NAPACMMMNATUYHUIA TOHYC,
HOPMani3yoTb A4060BI PUTMU CEKpeLil LWTYHKOBO-KMLL-
KOBWMX FOPMOHIB, 3HUKYIOTb PiBEHb TPMBOXKHOCTI, CNpU-
AOTb MOKpPaLLEeHHo cHy. Lle cnpuae ctabinizauii putmy
YKOBYOBMAINEHHS, HOpManisauii cekpeuii depmeHTiB
M3 Ta NOKpaLLEHHIO MOTOPUKMU KULIOK. O340p0oBYi ¢iT-
Hec-nporpamu B ocib i3 renatutom, HAXKXI, XpoHiyHMM
NaHKPeaTUTOM | OUCKIHE3IE KOBYOBMBIAHUX LUAAXIB
npu3BoAATb A0 AOCTOBIPHOrO 3MEHLUEHHA BUPAXKEHO-
CTi CUMNTOMIB, MOKpalLLeHHA BioXiMiYHMX MOKa3HUKIB Ta
AKOCTI XUTTA [63, 64]. 30Kpema, Nporpamm NOMipHOro
2epobHOro HaBaHTAXKEHHA ACOLOTLCA 3i 3MEHLLEeH-
HAM piBHiB AJIT, ACT, rnikemii HaTWe, NOKpaLLEeHHAM
YKOBYOBMAINIEHHA Ta NiABULLEHHAM TONEPAHTHOCTI A0
di3nyHMX BMpas.

MNoeaHaHHA piToTepanii Ta 0340p0BYOr0O PiTHECY MaAE
3HAYHUI NOTEHLaN ANA CTBOPEHHA KOMMJIEKCHOTO Npo-
TOKO/Y GYHKLLIOHAbHOT MNiATPUMKK. Pi3MyHa aKTUBHICTb
NOKpaLLye KPOBOMOCTaYaHHA NediHku i M3, nigsuluye
6iogocTynHicTb | papmaKkokiHeTUKy diTo3acobis. BogHo-
yac, piTonpenapati 3MeHLWYOTb 3anaNeHHsA, CTUMYIO-
I0Tb }KOBYOBWAiIEHHA, NONINWYIOTb TPABNEHHSA, Lo Nig-
cuntoe epekT GisnyHUX BNpaB. Taka CUHeEpPria CTBOPIOE
NepcnekTUBHY OCHOBY A1s Mporpam npodiflakTUKM 1
peabiniTauii.

KoHuenuis KoMmnieKcHoi ¢yHKLioHaNAbHOT NiaTpum-
KM OpraHis TpasieHHA 6a3yeTbCca Ha MiXXAucumnaiHap-
HOMY NiaxoZ4i [0 KopeKLii po3naais renatonaHkpeaTobi-
niapHoOi perynauji. Y cydyacHii nitepaTypi HaKonuMyeHo
Baromi [0Ka3M HeobXiAHOCTI MOEAHAHOro BN/AMBY Ha
pi3Hi piBHI ¢i3ionoriyHoi opraHisauii cuctemmn TpaBaeH-
HA — HEMpPOrymopasbHUi, meTaboniyHnn, MOTOpPHO-Ce-
KPeTopHUiA i ncuxoemouiiHnit [9, 65-67]. Lle ocobnaunso
AKTya/IbHO NPW XPOHIYHOMY UM peLmanBHOMY nepebiry
naTtonorin neviHkun, XM i M3, Konu i3onboBaHe 3acTocy-
BaHHA MeAMKaMEHTIB YacTo € HeA,O0CTaTHbO ePEKTUBHMM
ab0o cynpoBOAKYETbCA NOGIYHUMM edeKTamm Npu Tpu-
Ba/IOMY BUKOPUCTAHHI.

DyHKLiOHaNbHA NiIATPUMKA, Ha BiAMIHY Bif, Knacuu-
Hoi dpapmakoTepanii, cnpAaMoBaHa He INLLEe Ha YCYHEHHA
CMMMTOMIB, @ 1 Ha Big4HOBNEHHA NPUPOAHUX MEXaHI3MiB
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perynauii TpaBneHHs. I 0CHOBOIO € NOEAHaHHA diTO3aco-
6iB, pyXoBOi aKTMBHOCTI, HYTPMLLIONOTIYHNX PEKOMEHAa-
Lin i noBeaiHKOBMX BTPyYaHb [68, 69]. Takuii niaxia 3a-
6e3neyvye LinecnpAMoBaHYy KOPEKLLI0 }KOBYOYTBOPEHHSA
1 YKOBYOBMZiINIEHHSA, HOPMai3aL,ito MOTOPUKM, CTUMYANSA-
uito pepmeHTaTMBHOI akTMBHOCTI 3. Mporpamm GyHKL-
OHa/NbHOI MIATPUMKM MatoTb BYyTU NepcoHanizoBaHMMMU,
noeTtanHMmMK " afganTUBHUMMK ANA LOCATHEHHA CTiMKOI
KNiHiIYHOI cTabinisauii Ta noninweHHA AKOCTI XKUTTA.

Ha nouyaTkoBOomy eTani NpiopuTeTOM € 3MEHLUEH-
HA YHKLIOHANbHOIO HaBaHTAXEHHA Ta 3anafibHOro
¢doHy. Lle gocaraetbca 3actocyBaHHAM ¢iTo3acobis i3
npoTM3ananbHUMK, O06BONIKAUYMMM, CELATUBHUMU I
CNa3sMOMITUYHUMK BNACTUBOCTAMM. IX Aia peanisyeTbca
yepes 3HMMKEHHA eKcnpecii Npo3ananbHUX LMUTOKIHIB,
NoKpaLeHHs Tpodikn cnmsosumx, ctabinisauio membpaH
€HTepo- 1 renaTouuTiB, @ TAKOXK NOAINWEHHA MiKpouup-
Kynsauii. Y uel nepiog, oouinbHe TMMYacoBe 0b6MeKeHHsA
PYyX0BOi aKTUBHOCTI 40 AMXaNnbHOI Ta NO3ULIAHOI riMHa-
CTMKK, @ TAKOXK BMpPaB Manoi iIHTEHCUMBHOCTI. XapyyBaH-
HA Ma€e 6yTU WaAHUM, 3 OOMEXKEHHAM EeKCTPaKTUBHUX
PEYOBUH, NEFKOK TEPMIYHO 06POBKOID Ta MOMIPHUM
3MEHLUEHHAM XUpy.

Ha eTani cTabinisawii noctynoso BBoAATLCA 3acobu 3
AKTUBHILLOIO *KOBYOFIHHOO, renaToTPONHO 1 depmeH-
TaTUBHO gieto. O4HOYACHO PO3LUMPIOETLCA PaLLiOH 3
aKLLEHTOM Ha KNiTKOBWHY, biopnasoHoiam Ta npebioTny-
Hi NpoayKTn. Y Lel nepios BNPOBaAKYETLCA A030BaHA
aepobHa aKTUBHICTb cepeaHboi iHTEHCMBHOCTI, AK-OT
xoabba, NNaBaHHA, BNPABKU HA YKpiNnAeHHA M'asiB Tyny-
6a. Le cnpuse aktuBauii meTaboniamy, NMOKpPaLLEHH!O
YKOBY0O0DIry, NiABULLEHHIO YYTIMBOCTI 40 iHCYNiHY, 3MEH-
WEeHHI cTeaTo3y M 3ananeHHs. MoegHaHHA i3nYHMX
Bnpas i ¢iToTepanii B3aemonigcunioe ix epektn — nonin-
LUEeHHA MIKpOLMPKYAALii cnpuse KpaLii 6iogocTynHocTi
POCAUHHMX 3acobiB, TOAi AK diTONpenapaT 3MeHLWYOTb
OKCUAATUBHUIN CTpec, M'A30BYy BTOMY M CNpUAOTL Big-
HOBJ/IEHHIO BereTaTMBHOro 6anaHcy.

NiaTpUMyBanbHUIA eTan CnpsAMOBaHWA Ha 3akKpi-
NAEHHA AOCATHYTUX 3MiH i NPodiNaKTUKy 3arocTpeHb.
OcobnurBoi Barn HabyBae camoperynaLia, Koam nauieHT
nepexoamTb Bif, MAaCMBHOrO OTPMMyBaya AOMNOMOIM A0
aKTMBHOTO Yy4yacHMKa 36eperkeHHs 3g0poB’a. 3b6epira-
€TbCA 3aCTOCYBaHHA iHAMBIAyanizoBaHux ¢itosacobis,
perynsapHa pyxoBa aKTMBHICTb i HOPMai30BaHi Xap4oBi
puTMKU. JouinbHUM € BNpOBaAsKeHHA 3acobiB MOHITo-
PUHTY AKOCTI KUTTA, EHEPreTUYHOro TOHYCY Ta YacToTu
3aroCTpeHb, WO A03BONAE BYACHO afanTyBaTn Nporpamy
0,0 3MiH CTaHy NaujieHTa.

CTpyKTypa Nporpamun 3MiHIOETbCA 3a/1EXKHO Big, TUNY
natonorii. Mpn HAXKXM aKueHT pobutbca Ha peaykuii
BiCLLepasIbHOrO XMPY Ta NOAINLWeHHI ninigHoro 1 Byrne-
BOAHOro 06MiHY Yyepes iHTEeHCUBHIlWY aepobHy aKTuB-
HIiCTb Y NOEAHAHHI 3 dpiTo3acobamm renaToTPONHOI Ta Ni-
NOTPONHOI Aji. Y pasi ANCKiHEesIi }KOBYOBUBIAHMX LUNAXIB
NPOBIAHMM CTA€ BIAHOBAEHHA MOTOPHOI KOOpAMHALLi Ta
peLenToOpPHOI YyTIMBOCTI, CTUMYNALLIA KOBYOBUAINEHHA
3a 4OMNOMOTO ANXanbHUX i AiapparmanbHux BnNpas, y
NOEAHAHHI 3 XONEKiHeTMKaMM Ta cnasmoniTmkamu. Mpwm
XPOHIYHOMY NaHKPeaTUTi OCHOBHA yBara NpUAINAeTbCA
3MEHLLEHHIO 3ananeHHs, NiATPUMLI eK30KPUHHOI QYHK-
uii, ctabinisau,ii rnikemii Ta onTMmisau,ii cnieBigHOWeEHHA
Mi*K aKTUBHICTIO, XapyyBaHHAM i piToTepanieto.

KntoyoBoto ymoBol e(peKTUBHOCTI € MepcoHanisa-
uia. ogHa nporpama He 6yae pesynbTaTMBHOW 6e3

ypaxyBaHHsA BiKy, CTaTi, NCMXOEMOL,INHOro CTaHy, cCOMa-
TUYHOTO CTaTyCy M COLianbHOrO KOHTEKCTy naujieHTa. [Jo
BaXK/IMBUX YMHHUKIB Ha/NeXaTb NMepeHOCUMICTb BMpas,
CynyTHi XBopobu, MoTUBaL,iA, AOCTYN A0 pecypcis (Tpe-
Hepa, ¢axiBus 3 diToTepanii Towo) i NnonepeaHin agoc-
BiA camoperynauii. MepcoHanizoBaHUM Niaxifa, 3HUKYE
PU3MK NepeBaHTaXKeHHA, NiABULLYE KOMMNIAEHC i 3abe3-
neyye CTaniCTb BNPOBAAXKEHHA NPOrpamu.

MNoeaHaHHA oiToTepanii, ¢pi3nYHOI aKTUBHOCTI, Xxap-
YOBOI KOpeKLUji Ta NCMXoeMoUiMHOi NiATPUMKK po3rnsa-
[OAETbCA AK KNHOY 40 AOBrOTPMBaAOi cTabinisauii TpaBHoOI
CUCTEMM MPU XPOHIYHMX | PYHKLIOHANbHUX MOpPYLUEH-
HAX. [Monpu 3pocTatody yBary .0 KOMMNAEKCHUX Nporpam,
uA chepa A0Ci HEAOCTaTHBLO BUBYEHa. Ii BIpoBaAKeHHs
y NpodinakTUUHY Ta KNiHIYHY NPAKTUKY CYNPOBOAKYETb-
€Sl METOAONOTNYHMMM, LLOKA30BMMM, OPraHisaLinHumu i
HOPMaTUBHUMU BUKAMKaMK. Cama K KOHUenuia ¢yHK-
LiOHaNbHOI MiIATPMMKM YacTO TPAKTYHOTbCA HEOAHO3HAY-
HO, LLLO NOTPebye TEOPETUYHOIO YTOUHEHHS.

OpaHieto 3 KA4YO0BUX Npobnem 3anuLLAeTbCA Bia-
CYTHICTb 3ara/JibHOMPUINHATOrO BU3HAYeHHA GYHKLio-
Ha/NbHOI NIATPUMKM B racTpoeHTeposorii. Y nitepaTypi
TEPMiH Bapitoe Big, y3araibHEHOro 03HAYeHHA Hemeau-
KaMEHTO3HOro BN/MBY A0 CTPYKTypoBaHoi mogeni 3 i-
ToTepanii, ¢i3nyHMx BNpas i HyTpuuionorii. BigcyTHicTb
TePMiHONOrIYHOI YHidiKaLiT ycKnaaHIOE PO3pobKy peKo-
MeHAaLil, 4ocNiaKeHb i HOPMATUBHUX AOKYMEHTIB.

OKpemy MeTOAOJIOTiYHY  CKIAAHICTb  CTaHOBMUTL
OLiHKa nporpam, Wwo noeaHytTb diToTepanito, GpisnyHy
AKTMBHICTb, HYTPULIONOrIYHY NIATPUMKY Ta ncuxoeny-
Kauito. Y TaKMx BMNAAKax BaAXKKO BigOKpemMuUTU edek-
TU OKPEMWX KOMMOHEHTIB, BIACTEXWUTU [OBroTpMBaIy
edeKTUBHICTb | BepudikyBaTU aZanTUBHY AMHAMIKY
BTPYYaHHA. bpaK agantoBaHux 6araTouinboBMX LUKa,
303THUX OLLHIOBATU CYKYNHWUIN OYHKLiOHaNbHWUIA edekT
KOMMNJEKCHOTO BNAUBY, 0BMeXKye BaniAHICTb BUCHOBKIB.
JopnatkoBoto Npobaemoto € CKNagHicTb cTaHaapTusaLii
disnyHMX BNpaB (TpMBanicTb, iHTEHCUBHICTb, TUN), Na-
pameTpiB ¢iToTepanii (cKnaa, A403yBaHHA) Ta PiBHA NpuU-
XWUNbHOCTI NALLEHTIB 40 peXUmy.

Ocobnu1Boi aKTyanbHOCTI HabyBae npobnema B3ae-
mogii diToTepaneBTUYHMX 3acobis i3 dapmnpenapata-
MU. Y KAiHIYHIM npakTMui 6inbWwicTb NauieHTiB i3 rena-
TonaHKpeaTobiniapHoi cuctemn OTPUMYIOTb 6asuCHY
MeAMKaMeHTO3Hy Tepanito (renatonpoTtektopu, dep-
MEHTM, CNAa3sMOJIITUKN, CTaTUHWN, aHTUTIMEPTEH3UBHI 3a-
cobu). B3aemogia pOCAMHHUX EKCTPAKTIB i3 UMK npe-
napatamu 3a/IMWAETLCA HEAOCTAaTHbO [AOCiAMKEHO.
NaeTbca Npo MOXKAMBICTL iHFiBYBaHHA UM iHAYKLUIT dep-
MEeHTIB uuToxpomy P450, BNMB Ha KMLLIKOBY abcopbuito
Ta 3MiHY YyT/IMBOCTI peuenTopis, Lo noTpebye rnbLlo-
ro papmMakoKiHeTUYHOTO M dapmakoAMHAMIYHOTO aHa-
nis3y. BiacyTHiCTb NpoTOKOMiB 6e3ne4yHoro MoeaHaHHA
¢diTo3acobiB i3 6a3nCHOI Tepanielo CTBOPIOE PUIUKU, AKi
[0Ci He MaloTb HaNIEKHOTO BiAOOPAXKEHHA Y KAIHIYHWUX
HacTaHOBaXx.

MepcnekTMBHMM HanNPAMOM € PO3BUTOK LMPPOBUX
iHCTPYMEeHTIB nepcoHanisoBaHoro cynposoay. MobinbHi
3aCTOCYHKM, MAAaTGOPMM CAaMOKOHTPOO, AMCTAHLMHI
KOHCY/NbTaLil Ta WTYYHUIN HTENEKT y reHepauii peko-
MeHZalil BiAKPMUBAKOTb HOBI MOM/AMBOCTI ynpaBaiHHA
nporpamamm  GyHKLiOHaNbHOI NiaTPUMKMK. [loeaHaH-
HA BIOMETPUYHUX [aHUX, LWOAEHHWMKIB CamonoYvyTTa i
iHTerpaujii 3 HOCUMMMKU NPUCTPOAMM [AE 3MOTY CTBO-
ptoBaTM AMHAMIYHI npodini PpyHKUiOHAaNbHOrO CTaHy Ta

84 ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meauuunn — 2025 — Bun. 3 (178) / Bulletin of problems in biology and medicine — 2025 — Issue 3 (178)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



OornAaAaun NITEPATYPU / LITERATURE REVIEWS

a[anTyBaTM NPOTOKONM B peasibHOMY 4aci. BogHovac ui
TexHosorii noTpebyoTb Bepudikalii, NpaBoBoOro Ta eTny-
HOTO perytoBaHHA M HaNEXHOI iHTerpauii 3 cMcTemoto
OXOPOHU 340P0B’A, WO YHUKHYTU PU3MKIB KOMepLiai-
3auii 6e3 HaykoBOro nigrpyHTa. AKTyasbHUM € popmy-
BaHHA TpaHcaMcuMnAiHapHOI naaTtpopmu, WO iHTerpye
racTpOeHTeposIorito, CNopT, AieTosorito, ¢iToTepanito,
dbapmakonorito, NCUMXONOrito Ta rPOMaACcbKe 340pOB's.
Ha ubomy nepeTtuHi moxnvnea nobyagosa aganTuBHOI
[0Ka30Boi Mogeni GyHKLiOHaNbHOI NiATPUMKM, OPIEHTO-
BaHOI Ha NOAMHY AK aKTUBHOTO cyb’ekTa camoperynsuii
Ta 36epekeHHn 340poB’'s.

BucHoBKM.

PyHKLiOHaNbHA NiATPMMKa renatonaHkpeaTobiniap-
HOT CMCTEMW peanisyeTbca Yepes NoeaHaHHA ¢iToTepa-

nii, ¢i3anYHOI aKTUBHOCTI, HYTPULLIONOTIYHOI KOopeKLii Ta
ncuxoeaykauii, WO KOMMAEKCHO BM/IMBalOTb Ha MaTo-
disionoriyHi NaHKM nopyleHb. Take BTPYYaHHA cipuUse
3MEHLLEHHIO 3aManeHHA, HOpPMaJli3aLii MOTOPHO-CceKpe-
TOpPHOI Ta Ae3iHTOKCUKaUiMHOI yHKLUIT, noninweHHo
meTaboniyHoro crartycy i ncuxoemouiiHoro ¢GpoHy, wo B
LLIIOMY 3HMMKYE PU3MK NPOrpecyBaHHA NaToAaorii, Nigsu-
LLLYE AIKICTb KWUTTA Ta 3MeHLYe NoTpeby B MeagMKameH-
TO3HIiM Tepanii Nnpu GyHKLiOHaNbHMX pPO3/i1aaax.

MepcnekTMBM NOAANBLUNX AOCNIAMKEHD.

MpoBeaeHHA MyNbTULLEHTPOBUX PaHAOMI30BaHMUX
BunpobyBaHb, aHani3i B3aemogii ¢pitosacobis i3 dapm-
npenapatamu Ta po3pobLi LMbpoBuxX iHCTPYMEHTIB nep-
COHanNi30BaHOI NiATPUMKM.
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®YHKLUIOHAIBHA NIATPUMKA NEYIHKU, }KOBYHOIO MIXYPA | NIALLNAYHKOBOI 3A/103U: NOTEHL,IA/ HE-
MEAUKAMEHTO3HUX BTPYYAHb

Meggeaes M. O., Jlyk'aHuesa I'. B.

Pestome. HapaTvBHa ornagoBa CTaTTA MPMCBAYEHA aHani3y CydacHMX Miaxoais A0 GyHKLiOHAaNbHOI NiaTpUM-
KM renaTonaHkpeaTobiniapHoi cucteMmn Ha OCHOBI ¢iToTepanii, GisMYHOT aKTUBHOCTI Ta HyTpuuionorii. 3aiicHeHo
orNAg, HayKOBUX AyKepes, onyb1ikoBaHMX Y MiXKHApOAHMX 6a3ax AaHMX 3@ OCTaHHI gBa Aecatunitta. Ocobamsy ysary
npuaineHo ¢itozacobam i3 renaToTPONHOK, AHTUOKCUMAAHTHOO, MPOTU3aNasbHOK Ta KOBYOTMHHOK aKTUBHICTIO, a
TAKOX AOCAIAXKEHHAM BMNAMBY 0340p0BYOI Gi3NUYHOI aKTUBHOCTI Ha OYHKLiIOHANbHWUIA CTaH MEYiHKMU, KOBYHOMO Mi-
Xypa Ta nigLwayHKoBOi 3a103M. CUCTEMATU30BAHO AaHi WoA0 NO3UTMBHOTO BNAMBY diTOTepaneBTUYHMX 3acobiB (cu-
NiIMapVHY, apTULLOKY, KYPKYMiHY TOLLO) Y CKNaAi KOMMIEKCHUX nporpam ¢yHKLiOHaAbHOI NiATPUMKK. PO3rnsaHyTO
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pO/ib 030POBYOI PYXOBOI aKTUBHOCTI. PerynsapHi aepobHi BNpaBu CNPUUNHAE 3HUMKEHHSA IHCYNIHOPE3UCTEHTHOCTI,
NOKPaLLEHHAM NlinigHoro npodinto Ta 3MeHWeHHAM CUCTEMHOTO 3ananeHHs. Po3raHyTo HyTpuLionoriyHi ctpaTterii
3 aKLEHTOM Ha aHTUMOKCUAAHTHI HYTpieHTH, NnpebioTnkKn, omera-3 MHXKK, 6inKoBY NiaTPMMKY Ta HOpMani3auio mi-
KpobioTu.

TaKoX ouUiHEHO NoTeHLian NOEAHAHOrO 3acTOCyBaHHA diToTepanii, isnyHmx Bnpas i HyTpuuionorii y npodinak-
TULI, NiKyBaHHI Ta peabinitaLii NaLiEHTIB 3 XpOHIYHMMU Ta PYHKLIOHANbHUMMK NopyLieHHAMM [TIB-cuctemu, a TakoxK
OCHOBHi BUK/IMKM 3 03Ha4YeHoi NnpobiiemaTvkun. O6rpyHTOBaHO AOLUINbHICTE GOPMYBaHHSA NepcoHanizoBaHoi moaeni
bYHKLIOHaIbHOI NIATPUMKM, WO 6a3yeTbCA HA TpaHcAMCLMNAIHApPHOMY Rigxodi. MepcrnekTMBHUM HaNPAMOM BU-
3HAHO PO3BUTOK LMGDPOBUX IHCTPYMEHTIB MOHITOPUHIY Ta 3a/y4eHHA MALEHTA AK aKTMBHOIO cyb’ekTa camoperyns-
Lii. BogHOYac oKpecneHo HasBHI 0OMeEKEeHHA A0Ka30BOT 6a3n: HecTaya MybTULLEHTPOBUX PaHLOMI30BaHUX AOCHi-
OXKeHb, BiICYTHICTb CTaHAAPTU30BaHMX NPOTOKOIB i BaNigaLiMHUX iIHCTPYMEHTIB OLLiHIOBAHHSA.

Kntouosi cnosa: ¢itotepania, renatobiniapHa cuctema, niawayHKoBa 3a103a, GyHKLiOHANbHA NiATPUMKA, Oi-
3MYHA aKTUBHICTb, HYTPULLIONOTIA.

FUNCTIONAL SUPPORT OF THE LIVER, GALLBLADDER, AND PANCREAS: THE POTENTIAL OF NON-
PHARMACOLOGICAL INTERVENTIONS

Medvediev M. O., Lukyantseva H. V.

Abstract. The article presents an analytical review of current approaches to functional support of the
hepatopancreatobiliary system through phytotherapy, physical activity, and nutrition. A narrative analysis of
literature published in leading scientific databases over the past twenty years was conducted, with a focus on herbal
remedies exhibiting hepatoprotective, antioxidant, anti-inflammatory, and choleretic properties, as well as on
studies evaluating the effects of structured physical activity on liver, gallbladder, and pancreatic function.

Evidence is summarized regarding the effectiveness of phytotherapeutic agents such as silymarin, artichoke
extract, curcumin, and others within integrative support programs. Regular aerobic exercise has been shown to
reduce insulin resistance, improve lipid metabolism, and attenuate systemic inflammation. Nutritional strategies
emphasized antioxidant nutrients, prebiotics, omega-3 polyunsaturated fatty acids, protein support, and gut
microbiota modulation. The article evaluates the synergistic potential of phytotherapy, exercise, and nutrition in
the prevention, management, and rehabilitation of chronic and functional hepatopancreatobiliary disorders. It
supports the development of a personalized model of functional support based on a transdisciplinary approach.
The expansion of digital tools for patient monitoring and engagement is identified as a promising direction. At the
same time, current limitations of the evidence base are outlined, including the scarcity of multicenter randomized
trials, lack of standardized treatment protocols, and insufficiently validated assessment tools.

Key words: phytotherapy, hepatobiliary system, pancreas, functional support, physical activity, nutrition.
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