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ABSTRACT

The aim of the article is to present full physiochemical analyses of the mineral water from spring Px-6 which
is used for the treament of patients in the Clinic of Thalassotherapy, Physiotherapy and Rehabilitation at
Saints Constantine and Helena resort, the indications for use of that water and the main benefits that may
occur after treatment.

Full physico-chemical analyses show significant stability in the composition of the components. Combining
physical exercises, electrotherapy, hot packs with lye or other kind of physical factors with balneotherapy is
highly effective for the treatment of different disorders. The use of water for prophylaxis, wellness and rec-
reation in healthy people is not excluded. Contraindications are limited.

Though the positive effect of water from spring Px-6 is proven concerning its physico-chemical characteris-
tics and our own experience, more scientific researches should be conducted to increase the evidence of the
benefits of this water and its further optimal use for prophylaxis, treatment and wellness.
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INTRODUCTION ing in the sea (thalassotherapy) was also applied.

Taking the waters used to be a popular treat-  In Homeric times, bathing was primarily used for
ment for a wide range of diseases in classical times.  cleansing and hygienic purposes. By the time of Hip-
Historical references track spas not only to ancient ~ pocrates (460-370BC), bathing was considered more
Romans, but to Sumerian, Egyptian, Greek, Indian than a simple hygienic measure; it was healthy and

and Asian cultures (1). The Greeks preferred baths in beneficial for most diseases (2). Influenced by the
fresh water from natural resources, although bath- ~ Greeks, the Romans built their own thermal baths

at mineral and thermal springs. Asclepiades (c. 124
BC), a Greek physician who practiced in Rome, start-
ed using general hydrotherapy and drinking cures
Evgeniya Petrova Viadeva, MD, PhD as tr.eatments. He recommepded bathing for thera-
Department of Physiotherapy, Rehabilitation, peutic purposes and prevention (2). Galen (AD 131~
Thalassotherapy and Occupational Diseases 201) also advocated the use of water for the treatment
St. Marina Univesity Hospital of Varna of a variety of diseases (3). With the fall of the Ro-
1 Hr. Smirnenski Blvd man Empire and the rise of Christianity, the bathing
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culture was compromised and bathing was officially
prohibited. Faith in cure through religious devotion
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medicinal bath. Around 1800 interest in the bathing
culture grew again. Attempts to analyze mineral wa-
ter were made, aiming at improving its use in medi-
cine, and at preparing mixtures of water identical to
those mineral waters famous for their curative prop-
erties (4).

Our country is rich in hydromineral resources
and annually new springs with a variety of physico-
chemical characteristicc are discovered (5). There is
a great scientific and working knowledge about the
treatment and prophylaxis of many diseases through
the use of mineral water.

Saints Constantine and Helena is a resort town
at the Bulgarian Black Sea coast within a landscaped
park 8 km north of downtown Varna. This is the old-
est Black sea resort also known in the past as Dru-
zhba and Varna Resort. The area is a natural ter-
race over the sea with 10-15 meters altitude. Of main
importance for the development of the resort is the
presence of 7 mineral springs without analog in Eu-
rope. They are low mineralized with high concen-
tration of calcium and magnesium, depth of origin
at about 1800 - 2050 meters underground and total
debit of 175 L/s. The temperature varies between 30
to 60 degrees for the different springs in the resort
(6,7).

Water from spring Px-6, which is amongst these
7 springs, is used for the therapeutical purposes of
the Clinic of Thalassotherapy, Physiotherapy and Re-
habilitation especially at the department of the clin-
ic which is situated on the territory of Hotel Estrea
in the resort.

The aim of the article is to present full physico-
chemical analyses of the mineral water from spring
Px-6 which is used for the treament of patients in the
Clinic of Thalassotherapy, Physiotherapy and Reha-
bilitation at Saints Constantine and Helena resort,
the indications for use of that water and the main
benefits that may occur after treatment.

MATERIAL AND METHODS

Full physico-chemical analyses of the mineral
water from spring Px-6 were conducted. A literature
review was done of the available data for balneother-
apy effects and spa treatment use of hydrocarbonic-
sulphate-sodium-magnesium mineral water. A his-
torical and documentary method for processing the

gathered information was used in addition to analy-
sis and data summary.

RESULTS AND DISCUSSION

Physico-chemical analyses of the mineral wa-
ter from spring Px-6:

There are different points of view in literature
concerning the definition of mineral water. Today
the most contemporary definition is that mineral
water is natural water with substance and energy or
mainly energy, which significantly and in a unique
way differs from the local or regional standard. Full
physico-chemical analyses of the mineral water from
spring Px-6 were conducted at the Medical Univer-
sity of Varna, showing significant stability in the
composition of the components. The characteris-
tics of the water did not show significant departure
from the norm concerning color, smell and opacity.
The temperature is neutral (37.0°£0.6). The Ph lev-
el is 7.5 - slightly alkaline, close to neutral. Based
on the physico-chemical characteristics the water is
with low mineralization (4.6 £0.2) with low hardness
(4.4£0.1 mg eqv/]).

The mineral content of the water is as follows:

1. Macroelements
- basic anions - CI, HCO,, SO,
- basic cations - Na*, K*, Ca**, Mg **, Fe**
2. Mesocomponents - F
3. Microcomponents - Se**
4. Gases - not found

The interpretation of water analyses deter-
mined that this is hydrocarbonic-sulphate-sodium-
magnesium water with total mineralization of 4.6
mmol H*/L

A significant characteristic of any mineral wa-
ter is its thermal, oxidation-reducing and radiant en-
ergy. For the water from spring — Px-6 this character-
istic is as follows:

1. Thermal energy - (37.0°+0.6) - not quite
hyperthermal.

2. Oxidation-reducing energy - weakly reducing.

3. Radiant energy - not established.

Indications for use:

Therapy with water has been known for
thousands of years. The principle of stimulation,
which uses the naturally reactions of the human
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Table. 1. Physico-chemical analyses of the mineral water from spring Px-6

Index me:ljsrllirte(r)tfent Result Perxilslseible
Color degree 0 Witl;;)l;lc'ttlsliagt?éicant
Smell degree 2 Wit};ﬁ;?tiiaggéicant
Opacity FNU 0.24 £0.05 Wit}g’:‘;iji‘i’éicam
Active reaction Phe 7.5+0.1 6.5-9.5
Ammonium ion mg/l 0.18 £0.02 0.50
Ammonia mg/l 0,24 +£0.03 -

Nitrite mg/1 <0.05 0.50

Nitrate mg/1 <3 50
Conductiveness uS/sm 677 £30 2000

Ca* mg/1 44 +1 150

Mg mg/1 27 +1 80
Sulphate mg/1 54 £5 250
Phosphate mg/l <0.03 0.50

CIl, mg/1 77 +3 250

Fe ng/l 44 +5 200

Crt ug/l <10 50

F* mg/1 0.50 £0.07 1.5

Sett ng/l <1 10

Na, mg/1 46 +6 200

K mg/l <5 -
Alkalinity MmolH*/1 4.6 0.2 -

Organic carbon mg/l 9.3+0.9 Wit};fli[tfjagt?éicant
-
Hardness Mg eqv/l 4.4+0.1 12

Conditions of

investigation

(21 £3)°C

(21 £3)°C

(21 +3)°C

(20.0 £0,6)°C
(21 £3)°C
(21 +3)°C
(21 £3)°C
(21 £3)°C

(20.0 £0,6)°C
(21 £3)°C
(21 +£3)°C
(21 £3)°C
(21 +£3)°C
(21 +£3)°C
(21 +3)°C
(21 £3)°C
(21 £3)°C
(21 +3)°C
(21 £3)°C
(21 +£3)°C
(21 £3)°C

(21 £3)°C

(21 £3)°C

(21 £3)°C

body, is probably the most ancient curative principle,
where the methods physical therapy, balneotherapy
and other kinds of resort healing prevail and modern
medicine should not ignore it.

The moderate hyperthermality and hardness of
the water from spring Px-6, combined with the low
mineralization and the specific content of mineral
substances and microelements are qualities that
allow the use of the water in many different ways of

applications and for the treatment and prophylaxis of
various types of diseases and conditions.

There are several ways of using mineral water

under clinical conditions:

1. external use - bathing in swimming pools and

baths;

2. internal use ;which affects the metabolic chains;

3. inhalations;
4. lavage.
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In the department of our clinic the external use
of mineral water is preferred.

Combining exercises with balneotherapy is
highly effective for the treatment of different muscu-
loskeletal disorders (8) and very good results are ob-
tained with treating diseases involving the locomo-
tor and nervous systems. Having in mind the specif-
ic characteristics of water from spring Px-6, it can be
successfully used for the treatment of certain diseas-
es of the peripheral nervous system, chronic low back
pain (9), post-traumatic conditions such as fractures,
sprains and also with patients which have undergone
postoperative treatment like alloplastic surgery and
arthroscopy. Prescribing hydrotherapy treatment to
our patients we expect to achieve pain relief, reduc-
tion of muscle spasm and increased range of motion,
especially by means of underwater exercises.

In the past decades, a large change in the use
of mineral water for the treatment of several diseases
has taken place in continental Europe. The medical
significance of bathing is now acknowledged, espe-
cially by many rheumatologists and dermatologists
(10,11). Bathing is usually combined with many oth-
er treatments, such as physical exercises, hydrother-
apy and mud packs (15). In the last decades several
randomized controlled trials have studied the effects
of balneotherapy in rheumatoid arthritis (12, 13) and
osteoarthritis (14, 15) indicating that hydrotherapy
with home exercises may be superior to home exer-
cises alone in the management of patients with gen-
eral osteoarthrosis (OA) associated with knee OA
(16,17). A study with patients suffering from anky-
losing spondylitis demonstrated that significant im-
provements in function, pain, global wellbeing, and
morning stiffness were found nine months after bal-
neotherapy (18). Combination of resistive underwa-
ter exercises and interferential current therapy is a
valuable treatment for patients with juvenile idio-
pathic arthritis (19). In the department of our Clinic
of Hydrotherapy, in most of the cases, it is combined
with other kinds of physical factors such as electro-
therapy, hot packs with lye or gym exercises. Thus
synergistic effects from different by action but simi-
lar by result agents are obtained.

The mechanism of action of balneotherapy is
based on complex reflex and humoral influences
over the human body (20) which provoke distinctive

reactions. This is called “stimulation”. This principle
of stimulation, which uses the natural reaction of the
human body, is probably the most ancient curative
principle where the methods of physical therapy, bal-
neotherapy and other kinds of resort healing prevail.
Usually this is related to the activation of the system
hypothalamus-hypophysis-adrenal gland and stim-
ulates the mechanism of adaption to a nonspecific
stimulant that takes the human body to a new higher
level of reactivity and thus helps the patient to over-
come stress and potential illnesses or to fight chron-
ic diseases. This irritating stimulation is a kind of
nonspecific reactive regulating therapy which is ex-
pressed in a readjustment of the body’s reactivity (21).

In balneotherapy, sometimes the desired ther-
apeutic effect does not occur immediately. Days and
sometimes weeks are necessary to achieve this effect.
Sometimes even a reaction to balneology may occur
(22). However, the achieved results are long-lasting,
they lead to stable remission of chronic diseases and
contribute to the wellbeing of patients.

The use of water for prophylaxis, wellness
and recreation in healthy people is not excluded. In
this way it becomes a kind of spa treatment, which
is based on health promotion and prevention of ill-
nesses. The change in hydrotherapeutic practic-
es includes enriching their range of motion in time.
The idea for health prophylaxis reaches higher lev-
el which serves as a base for the foundations of the
wellness conception. In these cases bathing is usually
combined with many other treatments, such as phys-
ical exercises, electrotherapy, heat therapy, different
kind of eastern practices etc. (3).

The contraindications are limited and include
cancer, different kinds of infections, cardiovascular
and respiratory diseases in the stage of decompensa-
tion and certain skin diseases.

The treatment should be conducted under a
physician’s control having in mind the complica-
tions that may occur after any kind of balneological
treatment.

CONCLUSION

Hydrotherapy and balneotherapy have been
known for thousands of years. The principle of stim-
ulation, which uses the natural reactions of the hu-
man body, is probably the most ancient curative
principle, where the methods of physical therapy,
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balneotherapy and other kinds of resort healing pre-
vail and modern medicine should not ignore it. The
moderate hyperthermality and hardness of the water
from spring Px-6, combined with its low mineraliza-
tion and the specific content of mineral substances
and microelements, are qualities that allow the use of
this water for treatment of diseases of the peripheral
nervous system, chronic low back pain, osteoarthri-
tis and after postoperative treatment like alloplastic
surgery and arthroscopy.

Combining exercises with balneotherapy is
highly effective for the treatment of different mus-
culoskeletal disorders and very good results are ob-
tained in treating diseases involving the locomotor
and nervous systems. Bathing is usually combined
with many other treatments, such as physical ex-
ercises, electrotherapy and mud packs or hot packs
with lye. Though the desired therapeutic effect some-
times does not occur immediately and sometimes
even a balneology reaction may occur the achieved
results are long-lasting, leading to stable remission of
chronic diseases and contributing to the wellbeing of
patients.

The use of water for prophylaxis, wellness and
recreation in healthy people is not excluded. In this
way it becomes a kind of spa treatment which is based
on health promotion and prevention of illnesses.

Though the positive effect of water from spring
Px-6 is proven concerning its physico-chemical char-
acteristics and our own experience, more scientific
researches should be conducted for increasing the
evidence of the benefits of this water and its further
optimal use for prophylaxis, treatment and wellness.
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