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ПАТОГЕНЕТИЧЕСКИЕ ФАКТОРЫ СТАРЕНИЯ

•истощение теломер хромосом, стволовых 

клеток
•повреждение ДНК
•митохондриальная дисфункция
•потеря уровней НАД+
•нарушение макроаутофагии
•системное воспаление
•нарушение белкового баланса, 
 усвоения питательных веществ
•изменение межклеточной коммуникации
•дисбактериозтело















➢ Термальный  источник: гидрокарбонат 
натрия, фторид и метаборную кислоту; 

➢ общее содержание минеральных 
растворенных веществ - 2613 мг/л, исходно 
57,1ºC. 

➢ Для бальнеотерапии вода охлаждалась до 
индиф. температуры  (33–36ºC). 

➢ 15 сеансов бальнеотерапии 
продолжительностью 30 минут

➢  81 пожилых пациентов с остеоартритом 
колена или хронической БНС..

➢ Доля пациентов, принимавших НПВП/анальгетики: 60,5% (n=23) при 
первом посещении. 10,5% (n=4) при втором посещении (P < 0,001)

➢ Снижение средней тяжести заболевани по ВАШ (P < 0,001): от 68,53 мм 
(SD 10,6 мм) до 1, 15,63 мм (SD 7,98 мм) и  12,58 мм (SD 7,12 мм) при 
посещении

➢ Внутригрупповые средние значения общих баллов WOMAC: 57,42 (SD 
6,9) -  23,42 (SD 17,77)  (P < 0,001) и 10,84 (SD9,22) 

➢ Внутригрупповые средние значения общих оценок по шкале Освестри:  
61,55% (SD 8,96%) - 20,63% (SD 14,88%) (P < 0,001) и 10,03% (SD 8,32%)

➢ В группе с остеоартритом коленного сустава средние совокупные баллы 
SF-36:    216,93 (SD 61,17) -  558,78 (SD 150,25) (P < 0,001) и 708,66 (SD 
42,29) 





Влияние бальнеотерапии на воспаление и иммунную систему

Authors Intervention(s) Population Source Biochemical factors 

analyzed 

Obtained results

Ustyol et al. 2017 15-day immersion in

thermal mineral wa-

ter and muds at 38–

40°C for 15 min

Patients with 

generalized OA

Thermal mineral wa-

ter of Bolu Physical

Therapy and Rehabi-

litation Hospital

COX-2, MMP-3, Hsp70, 

and

sphingosine-1-

phosphate

Decreased serum 

sphingosine-1-phos-

phate anti-

inflammatory effects

Uzunoğlu et al. 2017 BT with thermomin

water at 39–40°C for

15 min/day for 3 w

Patients with 

generalized OA

Mineral water rich in 

calcium,sulfate, and 

bicarbonate

Hsp70 Decreased serum 

Hsp70 Immune system 

regulation

Galvez et al. 2018b 10-day course of BT 

with mineral medicinal

water and muds at

38–42 °C for 15 min

Patients with primary 

knee OA

Spa centre “El Raposo” 

(Spain),

rich in bicarbonate, 

calcium,

chloride, and sodium

IL-8, TGF-β; CD4+

CD25+

FOXP3+

CD8+

CD28−

Neutrophil phagocytic 

capacity

Decreased serum IL-

8,TGF-β, per-centage

of CD4+ and CD8+,

increa-sed neutrophil

Phagocytic capacity

anti-in-flammatory,

imm.regulation eff.

Yucesoy et al. 2021 10 BT sess. in a tap

water pool at 38°C for

20 m., followed by

mud packs on low

Patients with chronic 

low back

pain

Tuzla Spa resort 

(Istanbul), saline

water rich in salt NaCl, 

magnesium,

IL-6, IL-10 Increased serum IL-10 

and decrease

serum IL-6

Anti-inflammatory 



Влияние бальнеотерапии на метаболизм хряща и костей
Authors Intervention(s) Population Source Biochemical factors analyzed Obtained results

Giannitti et al. 2017 Comb. of daily local

mud packs at 42°C

for 20 min and baths

in a thermal mineral

water at 37°C for 15

min in bathtub, for a

total of 12 applic.

over 2 weeks

Prospective

randomized

controlled

trial of patients with

bilateral knee OA

Chianciano Spa

Resort (Siena,

Italy), high sulfate,

bicarbonate,

calcium, and

magnesium

contents

miR-155, miR-223,

miR-181a,

miR-146a, and miR-

let-7e

Decreased expres-

sion of miR-155,

miR-181a,miR146a,

and miR-223, while

no modifications of

miR-let7e Reduction

of degrading proces-

sesof OA damage

Cucu et al. 2017 9 baths with

duration of 20

m.each over 3

weeks, at 34 °C and

controlled humidity

Patients suffering

from chronic

and degenerative

MSDs

Radon spa, Bad

Steben (Germany)

CTX-I, COMP, OPG,

RANKL

Reduced CTX-I

Decrease of bone

resorption

Angioni et al. 2019 Mud packs applied

for 20 m. at 45°C

followed by bicarbo-

nate-alkaline miner.

Water bath at 38°C

for 10 m., and by 45

m. of rest, for a total

Patients with chronic

back pain,

secondary to axial

OA

Antiche Terme di

Sardara (VS

Sardegna- Italy),

sodium

bicarbonate alkaline

water

FGF2, FGF12,

OLR1, MMP-

13, GDF10, CXCL5

Increased FGF2,

FGF12, OLR1,

MMP-13

Changes in proteins

involved in

differentiation,

angiogenesis,

and tissue repair



Влияние бальнеотерапии на метаболизм хряща и костей

Authors Intervention(s) Population Source Biochemical factors 

analyzed 

Obtained results

Gungen et al. 2012 12 sessions of mud 

packs (6 days a week 

for 2 weeks)

Prospective rando-

mized controlled

trial of patients with

bilateral knee OA

Umut Thermal & Spa 

Resort, Saray- Denizli, 

rich in organic 

substances

YKL-40, hsCRP Reduction of OA 

progression, 

increased serum YKL-

40

Gungen et al. 2016 

Umut Thermal & Spa 

Resort,

12 sessions of mud 

packs

(6 days a week for 2 

weeks)

Patients with bilateral 

knee OA

Umut Thermal & Spa 

Resort, Saray- Denizli, 

rich in organic 

substances

uCTX-II No difference in 

uCTX-II serum

levels after mud 

packs

Pascarelli et al. 2016 Comb. of daily local 

mud packs at 42°C for 

20 min and baths in a 

thermal mineral

water at 37°C for 15 

min in bathtub, for a 

total of 12 applic. 

over 2 weeks

Prospective 

randomized 

controlled

trial of patients with

bilateral knee OA

Chianciano Spa 

Resort (Siena,

Italy), high sulfate, 

bicarbonate,

calcium, and 

magnesium

contents

CTX-II, hsCRP, COMP, 

MPO

Increased CTX-II 

levels, whereas

no changes for COMP, 

MPO,

and hsCRP

Increase of cartilage 

turnover by

thermal stress



Влияние бальнеотерапии на окcидативный стресс



Благодарю за внимание!
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