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Denumire servicii: Pachet servicii de cercetare privind efectele apei CARPATINA asupra
stirii de sindtate: valorificarea potentialului profilactic al apei CARPATINA in mentinerea
sanatatii consumatorilor prin obtinerea unor date experimentale la nivel celular (in vifro).
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Obiectivul serviciilor: prestarea unor servicii de analizd si cercetare a calititilor fiziologice ale
APEI CARPATINA in vederea promovari 51 utthzar profilactice a produsului.
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Introduction

The central question of this work is whether a natural mineral water, considered not only as a
hydration product but as a complex ionic matrix, can influence cellular processes relevant to tissue
homeostasis, oxidative balance, inflammation, and extracellular matrix remodeling.

The study focuses on human fibroblasts, because these cells represent one of the most relevant
stromal models for connective tissue biology. Fibroblasts are not passive structural cells; they are
active regulators of extracellular matrix synthesis, wound healing, tissue repair, local inflammatory
signaling, and adaptive responses to oxidative stress.

The mineral water evaluated in this work is CARPATINA Light, originating from the ISLGC Tosorog
source, located in the volcanic region of the Eastern Carpathians. Its hydrochemical profile is
characterized by a bicarbonate, calcium, and magnesium composition, making it biologically
interesting from the perspective of cellular homeostasis and preventive medicine.

The overall objective of this presentation is to show how a traditional natural therapeutic factor can
be translated into a modern experimental framework, using controlled cell culture conditions and
measurable biological endpoints.



Scientific Background: Why Study
Mineral Waters at the Cellular Level?

Mineral waters have traditionally been discussed in the context of balneology, spa
medicine, hydration, digestive physiology, and mineral supplementation.

However, modern biomedical research increasingly requires that such natural
therapeutic resources be investigated through reproducible experimental models.

A mineral water is not simply water with dissolved salts. It is a natural
physicochemical system, defined by its geological origin, ionic composition, pH,
conductivity, dissolved gases, trace elements, and microbiological purity. These
parameters may influence biological systems through several mechanisms: ionic
signaling, acid-base buffering, modulation of oxidative stress, membrane-
associated processes, and cell-matrix interactions.



Scientific Background: Why Study
Mineral Waters at the Cellular Level?

From a cellular biology perspective, this is particularly relevant because the
extracellular environment is one of the most important regulators of cell behavior.
Cells continuously sense changes in ion concentration, osmolarity, pH, matrix
stiffness, oxidative state, and inflammatory mediators. Therefore, if a mineral
water has a distinctive and stable composition, it is reasonable to ask whether that

composition can generate measurable biological effects in vitro.

This study approaches mineral water as a bioactive extracellular modifier, not in
the pharmacological sense of a single active molecule, but as a complex matrix
that may modulate cell function through combined mineral and physicochemical
effects.
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Summary

Water contiibutes significantly 1o health and & daily intaks
of 1.5 o 2 [kers of waler should be guaranieed, because a
good hydration is essentlal to maintain the body waler
equilibrium, although needs may vary among people. How-
ever, workdwide population is far from the Recommandsd
Allowance for water Intaks.

Among the waters for human uses, them are “walers (treat-
ed or nof), Intended for drinking, used for the food and
beverages preparation or for other domestic purposes’
and natural mineral waters, that are "originated from an
asquifer or underground ressrvolr, spring from one or more
natural or bore sources and have spediic hygenic lea-
tures and, sventually, healthy properties”. Acoording to the
Europsan Legislation (200954EC Directve), physical and
chemical charactedzation is used o make a classification
of the different mineral walers, basing on the analysis of
main parameters. Mineral composkion snables to dassily
natural mineml walers a8 bicarbonste mineml waters sul-
phate minersl waters, chioride mineral walers, calcie min-
eml waters, magnesiac mineral waters, Mucrurste mineral
waters, ferrous mineral walers and sodium-rich mineral
walers.

Although the concems about boftied minersl wabers (due
to plasticizers and endocrine disruptors), many ane the
heplth sMects of natural minersl walters and several stud-
les sxplored thelr proparties and their rols ln differsnt
physiologlcal and pathological conditions.

ALY WORDE milra mrwal sales. coclemy bradonals megnesieer sibfer
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InfraducEon

Waler covers mosi of the sardh surdace and composas most of
iy Fiuman body this can dustrale the o cal breges between
waler, haalh and acosysiams | 1)
From ouler space, e eanh looks e a "blue” plansl becaiusa
most ol s surlace s covered by water. Only 2.5% of thal water
s fresh, and maost # les iropen and inacoassibia in the Ca-
caps and Greenland, lsaving less han 1% of fresh waler ac-
cassbia in lakes, fver charmals and undergeound. Ondy about
one third of he word's polental fresh water can be used or hu
man needs As poll ion nowases. the anourt of usabie waler
Cacr g Bs
1 s ha
W ok
unspnn and Lk r coyrgngs. Ha
cortributon io hoa .j'll l-rlrrln J.lsu"r.‘-rh"'r.u;rlb.d
and mutrton, and rdeecly & & mears of marlanng o haalhy,
diversd ervronmart, Thess two Drecious eouTTes — waler ard
health — logether could enhanos peospect derveioprmant |2
n Fumans, aboul 0% ol body wesghi (BW) i regresaniad by o
tal body waler [ TEW), disiribubed inlo inkacelular and extracel-
lular fluid compariments, which conlain about 85 and 35% of o
Lal body waler, respedivaly (3, 4] Waler s Involved in many body
lunclions, since il serves &5 a carrer ol nulrents and subsian
cem in Eha C lalory system. Futhermose, il is e vehicle b ax-
cral e;'u..t.l"\-a"l:l dmnake waske and loxns and & also b
cales and providle sinaclural suppor: suas and pirs. Howe-
war, hareis no eficen mechansm of body's walker storage: the
miore, a corstant supply of fluids s needed 1o keap waler con
band {4
Tha waer nepds can bo panialy satnfed by an overal diet and
waler contanad in lood frull, vogatablod and Mk & com
B5% by wa Maal fah eggs A Cha e
the 50-80% of wales, and copkad pasis and foe abodl
% Whoreas, Drea and A contamn waber Ioe 20-40% and
bakery products (e biscuils. rusks and breadsichs) are com
posed by waler only lor less than 10% [8)
MNevertholess, a daly intake of 1.5 fo 2 Bors of water should ba
puaranieed, Decauss a good hydralion s essantal 10 mantan
the body waler equilirium, alhough needs may vary among pec
Pl because o age, physcal aclivily. pesonal arcumstances and
waalhar condiions (7). In Table 1 are reported the Racommean
ded Daly Alowances for waker in e dference age ranges and
physilogical conditions in Raly (B
choaics of Bha waler io denk can ba vanabie and & depands
on ite personal neoessily. By European Commun
bt 838, among 8 for P
irpaand OF Aod), i
s prapa rafion
Log M. 3
“clpar, odoripss, Bk, colorieas and hamniass, B
Of PO e
and salety on the basis of mecroboiogical
cals parameters control (in Raly, DM, n. 84 of 26 March 1991)
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Investigation on the Effects and Mechanisms of Alkaline
Natural Mineral Water and Distilled Water on Ethanol-Induced

Gastric Ulcers In Vivo and In Vitro
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L Introduction

Laastrointestinal discases have become a global health conaem, among which peptic
ulcer is the most common multe-factorial gastrointestinal disease; about 10°% of ;\'-.‘}'L'
worldwide suffer from peptic ularr discase cach year [1]. Gastric ubcer, a type of pre-
cancerous condition, is the most common peptic uloer disease, which is mainky due o the
o tive factons ar BEACssShe I n b s | ] Ihere are mary
adverse factors » alcohol abuse, poor diet, drugs, and Helicobacter py lori infection),
which can cause t gastric uloers [2] Among these factors, cthanol is the most ¢ v

cause of gastric ulorr disease, and alooholics end to be more susorptible o gastri l.|| W s

than non=alksx Firstly, eth | can directly destroy the structune o

I
to cause gastric ulorrs. In sdd the formation of gastric ukcers is also the result ¢
igestion of gastric wall tissue by pepsin; thi

t':xlll When gast oma s damas

Where a mass of peps

Xie ot al n'p'-nul: that ethanol may also trigger gastric uloers by increasing the kevels of

onidative steerss-nelated profeins 6] The kevels of the protective factors F"'rul‘-'_.jh..l“ljlﬂ E-2
(PGE2) and heat shock pr 70 (HSP? me imbalanced in gastric uloers indword by
cthanol PGED is the most




Why Human Fibroblasts?

-

Fibroblasts are essential cells of connective tissues. They synthesize and remodel the extracellular
matrix, including collagen, elastin, fibronectin, proteoglycans, and other structural and regulatory
molecules. They are also involved in wound healing, scar formation, tissue regeneration, and

chronic inflammatory processes.

Importantly, fibroblasts are highly sensitive to changes in the extracellular environment. Their
phenotype can change in response to oxidative stress, cytokines, altered pH, mechanical signals,
calcium-dependent signaling, magnesium availability, and metabolic stress.

This makes fibroblasts particularly suitable for studying the biological effects of mineral waters. If
the mineral water affects viability, proliferation, redox balance, or collagen production, fibroblasts
are likely to provide a sensitive and biologically meaningful readout.

The model is also translationally relevant. Fibroblast dysfunction contributes to aging, chronic
inflammation, impaired wound healing, fibrosis, degenerative connective tissue disease, and
altered tissue repair. Therefore, identifying natural factors that may support fibroblast homeostasis
is relevant for preventive, regenerative, and rehabilitation medicine.



Water Characterization: CARPATINA Light

-

Before discussing the cell culture experiment, it is essential to define the mineral
water itself.

The analyzed water, CARPATINA Light, has a hydrochemical profile typical of a
bicarbonate calcium-magnesium mineral water with moderate to relatively high
mineralization.

The main analytical parameters reported were:

Calcium: approximately 199.9 mg/L

Magnesium: approximately 90.2 mg/L

Bicarbonate: approximately 1098 mg/L

Free carbon dioxide: approximately 1.01 g/L in the analyzed period
Conductivity: approximately 1561 uS/cm at 20°C

This composition is biologically relevant for several reasons.



Water Characterization: CARPATINA Light

-

Calcium is a major extracellular signaling ion and a structural mineral involved in bone and

connective tissue physiology. Magnesium is a cofactor for numerous enzymatic reactions,
including ATP-dependent processes, redox regulation, and membrane stability.
Bicarbonate is a physiological buffer and may influence acid-base balance, extracellular
pH, and indirectly oxidative and inflammatory processes.

Another important point is the chemical safety profile. The report indicates low nitrate
values, nitrites below quantification limits, and very low iron values. Low iron is relevant
because excess free iron can participate in pro-oxidant chemistry through redox cycling.
Microbiological analyses also indicated absence of major contamination indicators,
including E. coli, coliform bacteria, enterococci, and Pseudomonas aeruginosa.

Thus, the tested water is not only mineral-rich, but also chemically and microbiologically
appropriate for controlled biological evaluation.
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Study Hypothesis and Objectives

The first hypothesis was that, at moderate dilutions, the mineral water would
maintain or slightly improve fibroblast viability and metabolic activity, without
inducing cytotoxicity.

The second hypothesis was that the water could modulate redox and
inflammatory pathways, potentially decreasing reactive oxygen species and
improving antioxidant balance.

The third hypothesis was that the effects would be dose-dependent and
possibly hormetic. In other words, low or intermediate concentrations could be
beneficial, whereas very high concentrations might lose this benefit or produce
mild inhibitory effects because of excessive perturbation of the culture medium.

The specific objectives were:
First, to evaluate fibroblast viability after exposure to mineral water dilutions.

Second, to assess oxidative stress using reactive oxygen species as a functional
readout.

Third, to establish an experimental framework for future molecular analyses,
including inflammatory markers such as IL-6 and TNF-alpha, redox regulators
such as NRF2 and SIRT1, and extracellular matrix-associated genes such as
COL1A1 and TGF-beta.




Advanced studies at the cellular and molecular level
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Cellular and molecular studies allow the
evaluation of changes in cellular
morphology, protein synthesis, secretion
certain substances, modification of cellulz
metabolism, interaction of cellular recep '
with various chemical sig ;
environment, cell
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introduced into t
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The experimental model consisted of human fibroblasts
cultured under standard laboratory conditions. Cells were
maintained at 37°C, in a humidified atmosphere containing
5% CO2, using a standard complete culture medium, such as
DMEM supplemented with fetal bovine serum and antibiotics.
A key methodological point concerns dilution. Mineral water
cannot simply replace cell culture medium without
consequences, because high replacement volumes may
modify nutrient availability, pH, osmolarity, buffering
capacity, and serum concentration. Therefore, the
biologically meaningful approach is to test controlled
dilutions and interpret the results as the combined effect of
mineral exposure and medium modification.

The report includes both a mechanistic working range, such
as 5%, 10%, and 15% v/v, and broader exploratory dose-
response curves extending up to higher concentrations. Thit
broader screening is useful for identifying the shape of the
response curve, whereas lower and intermediate dilution:s
are more appropriate for mechanistic interpretation.
The main exposure times were 24, 48, and 72 hours,
depending on the endpoint. Via d proliferation
be monitored over time, where  assays are often
more informative at earlier time
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IN VITRO EXPERIMENTAL DATA REGARDING HEALTH EFFECTS OF
TECHIRGHIOL MUD EXTRACTS ON FIBROBLAST CELL CULTURES
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Background and aims. Pelotherapy or mud therapy is a
balneologucal method that triggers local tissue and general
fi r ibiting or activating some intermediate

and but its mechanisms of action
on certam pathologies are still not completely understood.
Natural therapeutic factors such as mud and sulfurous mineral
therapeutic waters are used in sanatoriums and rehabilitation
clinics as baths or topical applications on the body for many
affections in the Neum Mya-Arthrn Klnetl: (NMAK) pathology.
Cellular and I i performed by
electrophoresis, ELISA, and Western blotting on primary
fibroblasts cultures obtained from Wistar rats in our work target
two main i ical i ively the
inflammatory processes and the oxudatwe stress balance,
presumptive influenced by mud extracts. Previous scientific data
say that, during the inflammatory process, different cell types
are recruited, including fibroblasts, whlch respond to various
intercellular and i . This leads to the
regulated productlnn of different pro- and anti-inflammatory
ludi such as tumor necrosis factor
inteﬂeuklns {IL)-1p and IL-6, chemokines, and
such as rase (COX)-2, all of which play
critical roles in controlling the inflammatory process. The
concept of oxidative stress l:aused by free radicals represents
arguments of taking into kers of stress.
The ive and r ity of enzymes that act on
glutathione, thioredoxin, and other substrates of interest in the
oxidation-reduction process reflects not only the level of
antioxidative pmte:tlcm but are also relevant biomarkers for
rheumatic d di In previous studies on
therapeutic mud, it was presented the fractionation of humic
substances using the pH and solvent polarity variation and was
spectrophotometrically characterized based on absorption in the
wavelength range 340-700 nm humic acids and fulvic acids
differentiated based on solubility and molecular mass.
Methods. To obtain the primary culture of glial cells, Wistar rat
pups were used, aged 1-4 days. taken from the Biobase of the
for h and Development in the Field of
Pathology and Biomedical Sciences "Victor Babes". Tissue
pl is g i in DMEM i on Petri dishes. Cells were
grown in DMEM medium with 4500mg / | glucose, 25 mM HEPES,
100 U /ml penicillin, 50 pg / ml neomycin, and 100 pg / ml
streptomycin. The medium was supplemented with 15% fetal
calf serum. The cell culture dishes were incubated at 37°C, 5%
€02, and 90% humidity. After 24 hours, the culture medium was
changed to remove dead cells and cell debris. After the first
the was I d with an equal volume
of fresh, pre-warmed DMEM medium every 3 days. Phase
contrast microscopy allows the study of living, unfixed and
uncolored cells.
Results. Phase microscopy was used to observe the morphology
of isolated fibroblast cell cultures. These observations allowed
the interpretation of morphol d: as a
consequence of time in culture. After 7 days in culture, the
medium used was supplemented with mud extract. The
morphology of control cell cultures versus those treated with
mud extract will be presented. IL6 and TNFu ELISA tests will be
performed for cell ly and r ly prel d cultures
medium.
Conclusions. Obtained new data on the lmportant molecular
markers for infl and stress bal
will constitute a new strategy for old natural
remedies, bringing together mud therapy and cell cultures
studies
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Chemical composition of peloids
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H2S is, on the one hand, an endogenous gas signal
“molecule, which plays a mﬂ“‘“ 2 In various systems

and diseases. On the other hand, H2S is an exogenous

therapeutic gas, found in combination with carbon

Tiox de i sullurous waters, with medical properties

well known and appreciated in balneotherapy, and also

in therapeutic muds.
Hydrogen sulfide (H25) naturally occurs in voleanic

gases, natural gas, and some therapeutic waters. Also,
H2S is produced when bacteria break down organic
matter in the absence of oxygen.

@ Where do you find H257

How does H2S affect individuals?
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Several biological endpoints were selected.

The first endpoint was cell viability, assessed by the MTT assay. MTT is based on
the capacity of metabolically active cells to reduce tetrazolium salts to formazan,
which can be quantified spectrophotometrically. Although MTT is commonly
interpreted as viability, it is important to remember that it also reflects
mitochondrial metabolic activity.

The second endpoint was oxidative stress, assessed through reactive oxygen
species measurement, using a DCFDA-type approach. Reactive oxygen species
are not always harmful; at physiological levels, they are signaling molecules.
However, excessive ROS generation can damage lipids, proteins, and DNA.
Additional proposed analyses include ELISA measurements for inflammatory
mediators, such as IL-6 and TNF-alpha, and Western blot or gene expression
analyses for signaling proteins involved in stress response, survival, and matrix
biology. "




Viability Results

The first major result concerns fibroblast viability.

The MTT data indicate that fibroblast viability remained comparable to, or
slightly above, the control in the moderate concentration range. In the
exploratory dose-response curve, the maximal effect was observed around 25%
mineral water, where MTT signal reached approximately 108% of control.

This suggests that moderate exposure did not produce cytotoxicity and may have
slightly increased mitochondrial metabolic activity or viable cell number.

At higher concentrations, particularly between 75% and 100%, the MTT signal
progressively decreased. At 100%, viability was approximately 92% of control.
This does not indicate severe cytotoxicity, but it does suggest that high
replacement of culture medium by mineral water may become mildly inhibitory.

Biologically, this pattern is important. It suggests a non-linear response,
consistent with the concept of hormesis. Moderate exposure may support
cellular metabolism, whereas excessive exposure may disturb the optimized
culture environment.

Therefore, the viability data support the first hypothesis: CARPATINA Light, at
moderate dilutions, is compatible with fibroblast survival and does not induce
major cytotoxic effects under the experimental conditions used.
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Oxidative Stress Results

The next endpoint was oxidative stress, evaluated through ROS levels.

The results suggest a reduction in ROS under several mineral water exposure conditions.
In the exploratory curve, ROS decreased from the control level of approximately 100%
to lower values at intermediate concentrations, reaching the lowest observed value of
approximately 90% around 50% mineral water.

At higher concentrations, the ROS values increased again, approaching control levels.
This is again compatible with a non-linear, dose-dependent response.

The interpretation is that the mineral water may contribute to a moderate reduction in
oxidative pressure, especially at intermediate concentrations. Several mechanisms could
be involved.

Magnesium may influence mitochondrial function, ATP-dependent processes, and
redox-sensitive signaling. Bicarbonate may contribute to extracellular buffering and
indirectly influence cellular oxidative balance. Calcium may participate in intracellular
signaling, although excessive calcium shifts could also become stressful if not controlled.

It is important not to overinterpret this result. ROS reduction alone does not prove
antioxidant therapy, and the DCFDA assay has known limitations. However, as part of an
integrated dataset, the reduction in ROS is consistent with a possible cytoprotective
effect.
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Proliferation

From a tissue biology perspective, moderate stimulation
of fibroblast proliferation may be relevant to tissue
repair and regeneration. However, this must be
interpreted carefully. Increased fibroblast proliferation
can be beneficial in wound healing and matrix repair,
but excessive or uncontrolled fibroblast activation may
contribute to fibrosis. Therefore, the ideal biological
effect would not be maximal proliferation, but
controlled support of fibroblast function under
homeostatic or mildly stressed conditions.
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Mechanistic Interpretation

The integrated interpretation is that the effects of mineral water on fibroblasts are probably not
mediated by a single component. Instead, they likely reflect the combined action of calcium, magnesium,
bicarbonate, dissolved carbon dioxide, conductivity, osmotic conditions, and pH-related effects.

Calcium can influence intracellular signaling, adhesion, cytoskeletal organization, and extracellular
matrix-related processes.

Magnesium is particularly important for ATP-dependent enzymatic reactions, mitochondrial stability,
kinase signaling, membrane excitability, and inflammatory regulation. Magnesium deficiency is often
associated with increased inflammatory tone and oxidative stress, so its presence in biologically relevant
concentrations may contribute to cytoprotective effects.

Bicarbonate can influence acid-base balance and extracellular buffering. In cell culture, pH regulation is
especially important, because fibroblast function is sensitive to both intracellular and extracellular pH
shifts.

The proposed molecular framework includes modulation of redox-sensitive pathways such as NRF2,
stress adaptation pathways such as SIRT1, inflammatory mediators such as IL-6 and TNF-alpha, and
matrix remodeling pathways involving COL1A1 and TGF-beta.

The working model is therefore the following: moderate mineral water exposure modifies
extracellular ionic environment in a way that supports fibroblast metabolic activity, reduces oxida
pressure, improves glutathione redox balance, and modestly supports proliferative behavior. Exce
replacement of culture medium, however, may reduce these benefits because it disturbs optimal cu
conditions.
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Translational Significance

What is the translational significance of these findings?

First, the study provides a modern experimental rationale for evaluating
mineral waters beyond traditional descriptive balneology. Instead of
relying only on historical therapeutic indications, we can test cellular
mechanisms under controlled laboratory conditions.

Second, the results are compatible with the idea that certain mineral
waters may support biological processes relevant to recovery medicine,
tissue maintenance, and preventive health.

Third, the study links the hydrochemical profile of the water to
measurable cellular outcomes. This is important because mineral waters
are heterogeneous. Two waters may both be called “mineral water,” but
their biological effects may differ substantially depending on calcium,
magnesium, bicarbonate, sodium, iron, trace elements, pH, dissolved
gases, and total mineralization.

Fourth, the findings suggest that CARPATINA Light may be positioned as
a bicarbonate calcium-magnesium water with potential relevance for
mineral intake, redox homeostasis, and low-grade inflammation models.

However, this must be stated cautiously. In vitro data do not establish
clinical efficacy. They provide mechanistic plausibility and generate
hypotheses for subsequent translational studies.
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Limitations

Several limitations must be acknowledged.

The first limitation is intrinsic to the in vitro model. Fibroblasts cultured in a plate do
not reproduce systemic digestion, intestinal absorption, renal regulation, endocrine
control, immune interactions, or tissue-level pharmacokinetics. Therefore, these
findings cannot be directly extrapolated to whole-body effects.

The second limitation is the influence of medium dilution. When mineral water is
added to culture medium, it changes not only mineral exposure but also nutrient
concentration, serum concentration, osmolarity, pH, and buffering conditions. This is
why water-control dilutions and rigorous pH/osmolality measurements are essential.

The third limitation concerns statistical confirmation. The observed patterns are
biologically coherent, but future studies should include sufficient biological replicates,
technical replicates, predefined statistical analysis, and independent repetition.

The fourth limitation is mechanistic specificity. At this stage, the results suggest redox
and proliferative modulation, but they do not yet prove which signaling pathways are
responsible. Future work should include gene expression, Western blot, ELISA,
immunofluorescence, and possibly transcriptomic profiling.

Finally, collagen and extracellular matrix responses require careful interpretation.
Collagen production should be normalized to cell number and evaluated together with
matrix degradation markers, because tissue remodeling depends on the balance
between synthesis and degradation.
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Conclusions

In conclusion, this study supports the scientific relevance of evaluating natural mineral waters using modern in vitro cellular
models.

The tested mineral water, CARPATINA Light, presents a bicarbonate calcium-magnesium profile, with substantial levels of calcium,
magnesium, and bicarbonate, low levels of undesirable chemical indicators, and microbiological purity.

In human fibroblasts, moderate exposure to this mineral water was compatible with cell viability and was associated with a slight
increase in metabolic activity. The strongest viability response was observed at intermediate concentration, with approximately
108% of control in the exploratory dose-response curve.

The redox data suggest a possible cytoprotective profile, with reduced ROS levels and an increased GSH/GSSG ratio under selected
exposure conditions.

The proliferation data also indicate a moderate increase in BrdU incorporation at intermediate concentrations, suggesting that the
water may influence fibroblast behavior relevant to tissue repair.

Overall, the results point toward a dose-dependent and potentially hormetic biological effect: moderate concentrations appear
favorable, whereas very high concentrations are less beneficial, probably because of excessive alteration of the culture
environment.

ntemporary experimental
research.

The study therefore provides a mechanistic bridge between traditional balneological knowledge and
biology. It does not claim clinical efficacy by itself, but it offers a rational experimental platform for f

The next steps should include standardized dilution controls, pH and osmolality documentation, infla
molecular markers of redox regulation, collagen and extracellular matrix quantification, and eventua
more complex biological systems.
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The experimental study demonstrates that exposure of human fibroblasts to natural mineral water
CARPATINA - Light assortment with calcium-magnesium bicarbonate composition can influence relevant
cellular biological processes, including redox homeostasis, cell proliferation and extracellular matrix
remodeling. These results support the potential of using natural mineral waters as functional nutritional
vectors in modern prevention and health strategies.

Mineral ions can influence biological processes by: regulating ion channels, modifying membrane potential,
activating transcription factors, modulating energy metabolism. These mechanisms can contribute to
maintaining physiological homeostasis and preventing pathological processes associated with oxidative
stress and chronic inflammation.

Integrated analysis of physicochemical, microbiological and biological data indicates that natural mineral
water CARPATINA - Light assortment presents a stable hydro-chemical profile, characterized by high
concentrations of bicarbonate, calcium and magnesium and by the absence of microbiological
contamination or toxic elements.

The analyzed data support the fact that the gastrointestinal mechanisms associated with CARPATINA
bicarbonate waters - Light assortment have an important physiological and functional relevance, espeCIally
through the buffering effect of gastric acidity and by stimulating alkaline digestive secretions.
At the gastric level, the bicarbonate ion contributes to the neutralization of excess protons, with the
formation of carbonic acid and subsequent decomposition into carbon dioxide and water, which
determines the reduction of postprandial acidity and the temporary increase of intragastric pH. This effect
can reduce acid aggression on the gastric mucosa, reduce the stimulation of nociceptors and favor th_
improvement of symptoms of functional dyspepsia.In parallel, at the duodeno-pancreato-biliary level,
bicarbonate waters can support alkaline pancreatic secretion, facilitate lipid digestion and favorably
influence intestinal motility. i




“If we have no passion, we have nothing to start with in life” (Lin Yutang)

Va multumesc mult pentru
atentie!

.Asociatia Romana -
de Balneologie-

= L . - o
B Y
g =8l - y !
in- :...J: !
= w1 |
L 14

Conf. univ. dr. biol. Constantin Munteanu



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Advanced studies at the cellular and molecular level
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28

